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Switzerland, 323, 653, 697 

Sweden, 653 

Traction, Elec., in America, 
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Tripoli, 242 

Turkey, 118, 242, 365, 901, 
1027 


Uruguay, 118, 157. 366, 779, 
941, 985, 1066, 1110 
Venezuela, 157, 242, 366 


Companies’ (Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c. 


Aberdeen Suburban Tramways, 990, 1,073 

Adelaide D:velopment, 1156 

Adslaide Elec. Supply, 328, 369, 535 

African Transcontinental Telegraph, 945 

Airdrie & Coatbridg: Tramways. 1115 

Ailgemeine Elektricitats Gesellschaft, 370 

Amazon Telegraph, 203, 287 

American Marconi, 702 

Anglo-American Telegraph, 38, 744 

Anglo-Areentine Tramways, 38 

Arbroath Elec. Light & Power, 1194 

Armstrcng, Whitworth, 1194 

Aron Elec. Meter, 370 

Ascot District Gas & Electricity, 1073 

Associated Fire Alarms, 122 

Auckland Elec. Tramways, 81 

Automatic Telephone Mfg.. 1194 

Bahia Tramway. Light & Power. 37 

Barbados Elec. Supply Corpn., 161 

Bastian Meter, 990 

Bath Elec. Tramways. 990, 1,073 

Barton-on-Humber Elec. Supply, 1194 

Blackpool & Fleetwood Tramroad, 825 

Blackpool. St. Anne's & Lytham Tramways, 
575. 658 

Bognor Gas. 1033 

Bournemouth & Poole Elec. Supply, 1033, 1115 | 

aunton Elec. Lient & Power, 1116 

Brazilian Traction, Light & Power. 38 

Brisbane Elec. Tramways Investment, 38, 82 

B.istol Tramways & Carriag:, 945 

British Aluminium, 1155. 

British Columbia Elec. Railway, 369, 535, 702 

British Elec. Transformer. 945. 1033 

British Ereine, Boiler and El: c. Insuranc2,1673 

British Insulated & Helsby Cables, 1034, 1073, 
1115 

British L. M. Ericsson Mfg., 1073. 1155 

Bromley (Kent) Elec. Light & Power, 1194 

Brompton & Kensington Elec. Supply, 1034, 
1073 


0 
Bruce Peebles, 945, 1073 
Buenos Ayres, City of, Tramways. 945, 1194 
Buenos Ayrss-Lacroz? Tramways, 744 
Bullers, 379 
Calcutta Elec. Supply. 122, 536, 616. 992 
Calcutta Tramways. 38 
Caleary Power, 1155 
Callender's Cable & Construction, 38 
Cambridz2 Elec. Supply, 945, 1072 
Cambridg: Elec. Tramways Synd., 1194 
Cape Elec. Tramways. 81. 161 
Castner-Kellner Alkali, 248, 328 
Central Elec. Supply, 905, 1155 
Central London Railway, 615, 744. 865, 905 
Charing Cross, West End & City Elec. Supply, 
990. 1031 
Chatham & District Light Railways, 784 
Cheis2a Elec. Supply, 288, 1033. 1072 
Chili Telephone, 658 
Chlorid2 Elec. Storae>, 855 
Chippenham Elec. Surplv, 1116 
Cia. Hydro-El:ctrica de Tucuman, 161 
City & South London Railway, 327. 855, 905 
City of Ely Elec. Light & Power, 1116 
City London Elec. Lignting. 536, 945, 1034, 
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City of Oxford & District Tramways, 658 


. Elec. Ozone Synd., 


City of Santos Improvements, 38 
Clyde Valley Elec. Power, 122, 1116 
Colne & Trawden Light Railways, 1156 


| Compania Argentina de Electricidad, 81 
| Compania Tramvias Electricos del Sud, 37 


Consolidated Diesel Engine Manufacturers, 865 

Consolidated Gas, Elec. Lieht & Power (of 
Baltimore). 203 

Consolidated Signal, 288. 575 

Cordoba Light, Power & Traction, 370 

Costa Rica Elec. Light & Tractio:.. 575, 1116 

dr of Durham Elec. Power Distribution, 


Souny of London Elec. Supply, 82, 992, 1034, 


Cuba Submarine Telegraph, 122, 161, 202 

Cutting Bros., 1116 

“Dac” Accumulator Synd.. 1116 

D3lagoa Bay Development, 203 

Deutsche Gasyluhlicit Gesellschaft, 288 

Dick, Kerr, 38. 81 

Direct Sranish Telegraph, 1034, 1074, 1114 

Direct United States Cable, 38, 744 

Direct West India Cable, 616 

Dorman. Lone, 536 

Douglas Southern Elec. Tramways, 370, 1116 

Drake & Gorham, 38, 82 

Dublin & Blessineton Steam Railway, 1074 

Dublin & Lucan Elec. Railway. 1116 

Dublin United Tram ways. 702. 865, 946 

Durham Collieries Elec. Power, 1116 

Eastern & South African Telegraph, 1194 

Eastern Extension, Australasia & China Tels- 
graph, 203, 247, 536, 702 

Eastern Telegraph, 203. 246, 536. 1194 

East London Railway. 784, 825 

Edison & Swan United Elec. Lizht, 161, 202 

Elec, & General Investment, 370 

Elec. & Industrial Development, 946 

Elec. Construction. 328 

Elec. Distribution of Yorkshire, 946, 990. 1116 

1155 

Electrolytic Alkali, 288 

Electromobile, 575 

Farnham Gas & Electricity, 1074 

Ferranti, 82, 122 

Fife Tramway, Licht & Power, 1074 

Folkestone Elec. Supply, 1116 

Foster Engineering, 1156 

Gat^shead & District Tramways, 1074 


Giant's Causeway. Portrush & Bush Valley 


Elec. Tramways. 990 

Glob2 Telegraph & Trust, 1034 

Glover (W. T.), 905. 1074 

Grassineton Elec. Supply, 161 

Great Northern & City Railway. 784, 825 

Great Northern Telegraph, 1150 

Greenock & Port Glastow Tramways, 1074.1116 

Guernsey Railway. 1074 

Guildford Elec. Suvply, 1194 

Harrow Elec. Light, 1074 

Hawkes (O. C.). 1074 

Henley's Telegraph Works. 948 

Hove Elec. Lighting, 1074 

Hurst, Nelson, 161 

India Rubber, Gutta Percha & Telegraph 
Works, 370, 536, 575 


| Indo-Europaan Telegraph, 82, 161 


—— 
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@ 


Insulators, 1156 

Isle of Thanet Elec. Tramways & Lighting, 
328, 536 

Johnson Secret Wireless Telegraph & Telephone 
Synd., 616 

Kalgoorlie Elec. Tramways, 288. 744 

Kalgoorlie Elec. Power & Lighting, 1194 

Kaministiquia Power, 744 

Kensington & Knightsbridge Elec. Lighting, 
946, 989 

Lanarkshire Tramways. 784, 865 

Lancashire Dynamo and Motor, 1191 

Lancashire Unit-d Tramways, 946 

Launceston & District Elec. Supply, 990 

Letters Patent Insurance, 81 

Lima Lieht, Power & Traction, 328 

Lima Light, Power & Tramways, 1156 

Liverpool District Lighting, 1116 

Liverpool Overhead Railway. 856. 905 

Prana vane & Colwyn Bay Elec. Railway, 658, 


702 ; 

d & District Elec. Lighting & 
1074 

Londo: Elec. Wire Co. & Smiths, 992 

London & North-Western Railway, 990 

London Sherardising. 1076 

London & South Western Railway, 825. 

London, Brighton & South Coast Railway, 
825, 865 

London Elec. Railway, 825, 865 

London Elec. Supply Corpn., 946, 1031 

London Elec. Trading, 370 

London Ganeral Omnibus, 946 

Lordon United Tramways, 1075 

Machine Tool & Eneineserine Association, 826 

Mackay Companies. 947, 1034 

Madras Elec. Tramways. 82, 288, 658, 992, 1073 

Mansfield & District Tramways, 946, 992 

Manx Elec. Railway, 536, 575 

Mather & Platt, 906, 990 

Melbourne Elec. Supply, 575. 658 

Melton Mowbray Elec. Light, 1075 

Memoranda, 33, 82. 122, 162. 201. 248, 233, 
328, 370, 536. 576, 616, 658, 702, 744. 784, 
826, 866, 905, 992. 1031, 1116, 1155, 1194 

Mersey Railway. 865. 946 

Metropolitan Di:trict Railway, 825, 865 

Metropolitan Elec. Supply. 1034, 1075, 1114 

Metropolitan Elec. Tramways, 370 

Metropolitan Railway. 825 

Mexican Fuel & Power, 653 

Mexican Ligat & Power, 744 

Midland lenition, 1076 

Mirrlees Watson, 992, 1194 

Montevideo Telephone, 82. 121 

Municipal & General S-curities, 992 

National Elec. Enginegrine, 1194 

National Elec. Supply. 990 

National Teler hone. 1054 

National Telewriter, 161 

Newcastle & District Elec. Lirhtine. 945, 991 

Nowcastle-upon-Tyn2 Elec. Sup ply, 1075 

New General Traction, 82. 204 

Newmarket Elec. Light, 1116. 1156 

New St. Helens & District Tramways, 122 

New Wireless Tel2eraph. 82 

Northallerton Elec. Light & Power, 1075 

Northampton Elec. Light & Power, 947 


Traction, 


— - m a ee, 


NUS Berwick & District Elec. Light & Power, 


North London Railway. 991 
A poda Elec. Power Distribution, 


Norwich Elec. Tramways, 122 

Notting Hill Elec. Lishting, 906. 989 

Oriental Telephone & Elec., 82, 1194 

Oxford Elec., 991. 1075 

Paisley District Tramways, 947 

Para Elec. Railways & Lienting, 947, 1075 

Perth Elec. Tramways, 161, 288 

Power Gas Corpn., 575 

Provincial Tramways. 248, 288 

Rees Roturbo Mfe., 1194 

Rhondda Tramways. 1116 

Rio de Janeiro Tramway, Light & Power, 658 

River Plate Elec., 370 

Rushden & District Elec. Supply. 38 

Salisbury Elec. Lieht & Supply, 1194 

2h Er & Pail Mall Elec. Light, 906, 945, 
4 


Scarborourh Elec. Supply, 947 

Sherbrooke Railway & Power, 161 

Shropshire, Staffordshire & Worc2stershire 
Elec. Power, 370 

Siemens-Schucxertwerke, 370 

Smithfield Markets Elec. Supply, 866 

South American Light & Power, 992 

South London Elec. Sur ilv, 1075, 1113 

se Me OROMTOR Elec. Light & Power, 947, 
0 


Stewarts & Lloyds. 1034 

Stothert & Pitt. 38 

Submarine Cables Trust. 38 

Sun Elec., 1076 

Sunderland & District Elec. Tramways, 33 

Supplies Construction, 1076 

Telovraph Construction & Maintsnanc», 947, 
1032 

Tramways Licht & Power, 107^ 


. Tramways & Lieht Railways Estates, 1156 


Tramways (M.E.T.! Omnibus, 323, 370 

Tyresid» Elec. D»velopment, 992 

Tyneside Tramways & Tramroad, 947 

UndercroundiEl-c. Railways of London, 905, 991 

United Elec. Tramways of Mont- Video, 370 

Uaited River Plate Telephone, 288 

Uxbridg» & District Elec. Supply, 122 

Vickers (Ltd.), 1034, 1156 

Walsall El-c. 1194 

Waste Heat & Gas Elec. Generating Stations, 
971 

Waygood (R.). 370 

Wemyss & District Railway 1156 

West African Telegraph, 162 

Western Telegraph, 162, 204. 247, 536, 1034 

Western Union T-l*erarh. 162 

West India & Panama Telegraph. 122. 161, 202 

West Kootenay Power & Licht. 370 

Westminster Elec. Supply, 948, 929 

Willans & Robinson, 744 

Winnipeg Elec. Railway, 1156 

W. T. Henley’s Teloeraph Works, 1032 

Wycombe (Borouen) Elec. Licht & Power, 1116 

Yorkshire Elec. Power, 826, 942 

Yorkshire (West Riding} Elec. Tramways, 536, 
794 
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Ab‘nedon Elec. Supply. 38 

Aner Manufacturing & SPUR 1116 
Ardea Vulcaniser Synd., 

Atdwick Elec. E 826 

Armature Repairing & Supply, 204 
Asuncion Tramway, Light & Power, 702 
Bazchus (H.). 576 

Biden Eng. & Supply, 948 
Birton-on-Humber Elec. Supply, 1116 
B-nnett & Tapley, 576 

Birchington & Westgate Elec. Light, 536 
Blandford Forum & District Elec. Supply, 248 
B-stle Elec., 991 

Bracbins Fuelless Engin: Synd., 82 
British Accumulator, 248 

British Ackley Brake & Supply, 162 
British Elec. Heater, 1116 

British Telegraph Instrument, 826 
Bcilzigh Salterton Elec., Light & Power, 248 
Cars(B.). 576 

Cralmers, 1194 

City of Las Palmas Water & Power, 906 
Commercial Cable, 82 

Commercial Elec.. 204 

Coaiston Electrolytic Copper Works, 826 
Coventry Elec. Clock, 162 

Craig & Paton, 616 

Credenda Conduits, 744 

Cunningham, 1116 

Denton (W.), 992 
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Dublin Southern District Elec. Supply, 204 

Eastern Elec., 1156 

Eckstein, Heap, 702 

Elec. Lamp Supply, 1194 

Elec. Tramways of Rib2irao Preto, Brazil, 536 

Elec. Zinc, 1155 

Electrolite, 576 

Ennig Elec. Light & Power, 122 

Fallot Incandescent Light, 122 

Farringdon Elec., Light & Power, 576 

Gardam. H. H., 204 

General Telautograph, 826 

Gereg, 948 

Gibbons (Australia), 162 

Gleason, O’'D2a & Co., 576 

Goodman (C.), 744 

Gregory Locomotive Patent, £76 

G.W.T.T. Syad.. 38 

Hewitt & Kellett, 162 
Hewson Mfg., 248 
Hydro-Elec. Commission, 122 
Javal Patents. 702 

qn Standard Union, 162 
nternational Blsachers' Corpn., 162 
International Cold & Power Proc2ss2s, 991 
International Telephore, 991 

Isaacson & Brown, 826 

Kettlewell Elec. Supply. 616 

Kilmarnock Industrial Development, 328 
Krupka & Jacoby, 283 

Leeds Private Telephone, 991 


Leitner (France), 248 

Llanelly Motor & Elec. Eng., 204 
London Commercial Elec. Stores, 948 
London & Suburban Traction, 328 
Lowden (J.), 283 

Lux Lamp & Eng. Co. of Glasgow, 991 
McWhitier & Son, 702 

M»a Magneto, 1076 

M. E. Synd.. 248 

M*tamica, 576 

Metal Plates, 162 

ME at, 162 

Middl»ton (J. W.), 204 

Mid Sussex Elec. Light & Power, 616 
Morton (H. L.) & Partner, 744 
National Alloys, 204 

National Elec. Tim:s Co., 576 
National Elec. & Motor Corpn., 744 
Now British Ever Ready, 1076 
North British Diesel Engine Works, 826 
Northern Wireless Schools, 162 
Norris, Henty & Gardn?rs, 204 
Nu-Lines Mfg., 702 

Panama Elec. Lientine, Power & Traction, 826 
Parana Power S:nd.. 1155 

Parsons (C. A.). 1076 

Pernambuco Tramways & Power, 905 
Portable Elec. Light, 855 

Premier Elec. & Hardware, 1194 
Pritchard, Foxcraft, 991 

Radio Signal, 248 
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Ready Synd., 576 
Rebesi, 1076 
RaAlments, 948 
Reform Liehting, 1156 


^. Reflex Lamps, 1076 


Inpex TO Tastes OF EcgCTRIC Surely AND TRACTION UNDERTAKINGS OF THE UxiTERD KtNGDow. 


Researcn Laboratory, 1076 
Rio Granderse Light &]Power Synd., 1116 
Roberts Bros. & Holloway, 992 

Robin Elec. Lamp, 616 

Rotary Units, 1076 

Rotherham Elec. Eng., 204 

Rub:lite, 1076 

Russian Wireless Telegraph Trust, 204 

Sang & Russell. 992 

Scott's Sun Synd., 992 

Sevenoaks & District Elec., 162 

Smith Elec. Co., 992 

Smith (J. W.), 744 : 

Southern Brazil Elec., 1156 

Sriral Reeulating Dynamo, 1076 

Strode & Co., 855 

Telecar, 992 

Thermo Elec. Ore Reduction Corpn., 616 
Thistle Synd., 616 

Tomey (F.), 1116 

Tramways, Light & Power, 535 

Turner, G. H.. 204 

Voieht & Haeffner (England), 536 
Woodbridge & District Electric Light, 1076 ' 
Works Control, 38 
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Accumulator Sediment Pump, 102 
Advertisement, A Novel, 52 
Advertising Advertising, 174 
Advertising, Electrical, 26 
Advertising, Gas, 120 

A.E.G. xu 218 


" Alabas ” 
Alumirium Coils, 18 

Aluminium for all Pur»oses, 38 

Aluminium Transmissions, 132, 222 

Arc Lamp Support, New, 104 

Arc Lamp Winch, New, 14 

Arc Lamp Winches, 86 

Arc Lamps, " B:sck," 33 

Arcs, Double Enclosed Flame, 166 

As Others S2e Us, 107, 182 

Association of Electrical Station Engineers, 180 
“ Autocom ” Telephone System, 51 

Automatic Switches, 217 


Babcock & Wilcox Smoker, 170 
Balancer Starter, New G.E.C., 150 
Batti-Wallah Society, Annual Meeting, 197 
Batti-Wallahs. 85 
Batti-Wallahs' Annual Dinner, 205 
Batti-Wallahs at Work, 130 
Batti- Wallahs, Informal, 1 

‘B. & K.” Apparatus, 34 
**Bolenus ” Branders, 44 
d Printirg Works, Messrs., The TNN 


f, 299 
Bo: ton Elec. Show, 54, 55 
Bradford, Progress in, 118 
Breakfast Griller, Ferranti, 18 
Breakfast S*t, 16 
‘* Britannia " Lamps, 52 
. B.T.-H. Supplies, 66 
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Cable Making Films, 189 

Cable Suspenders, 88 

Calendars, &c., 103, 112 

Carbons, Cinematograph, 26 

Carpets, Elec. , 147 

^ oS Single Motor System of Printing 

ress Control, 182 

Catalogus Sections, B.T.-H., 104 
'Centralians" and Cable Laying 
Antipodes, 110 

Centuri Pumps. 196, 211 

Cheanness of Electricity, 221 

'" Chin-Chin *’ Osrams, 42 

Christmas Presents. 92 

Christmas Trade, Catching the, 72 

Chucks, Magnetic, 29 

Cin2matorraph Exhibition, 212 

Circuit Breaker, '' Junior ’’ Salford, 25 

Circuit Breakers, Record, 7 

Cleaner, Hoover Elec., 143 

Clocks. Bibliography of Elec., 148 

Clyde Tap2, 189 

Coffee Roaster and Percolator, “ Electroyl,” 169 

Combined Switch Fuse and Plug, 208 

Comparison, 1885-1912, 14 

Complete Elec. Vehicle, The, 204 

a Reavell, for Iron and Steel Works, 
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Condensers, Power ps 98 
Connector, A Practica 
Contractors in the Van, 131 
Contrast, A. 50 

Controller, New Drum Tvps, 179 
Controllers. Double Drum, 143 
Convector, New, 78 

Cooker, G.E.C. Breakfast. 4 
Cooker, ** Just-for-Two,"" 62 
Cookers, Tricity, at Eastbourne, 27 
Cooking Apparatus, Latest C.E.C., 40 
Cooking and Domestic Appliancss, ES 12 
Cooking and Heating Material, 87 
Cooking D2monstration. Elec., 136 
Cooking Progress at Brighton, 140 
Cooking, Table, by Electricity, 103 
Coop2r-H2witt Progress, 59 

Cotton Mills, Power for, 120 
Country Hous: Installations, 129 
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Dalicacies. Australian. 110 
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“ Dou5tful," 159 

Drax: & Gorham's New Catalogu?, 36 


Eirthing Clip. 88 

Eimunison's Showrooms. 160 

“ Elasta.” Wir» Lamps. Pope, 74 

Elec. Light Fittines, [nnovation in, 35 
Elec. Power Supply, Progress in, 132 
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Elec. Workers, Rest for the, 115 
Electrical Co.'s Measuring Instruments, 182 
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Electrolytic Oxyg2n and Hydrogen, 158 

“ Eye-Comfort " Arc Lamps, 30 

“ Eye-Rest ” in Restaurants, 56 
Exhibition, Cheltsnham, 59 
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Factory, Well-Liehted, 168 

Falk, Stadelmann's N2w Showrooms, 19 
Farnworth, Street Lighting in, 104 
Ferrozincing or Ironizineg, 180 

Fire, New Elec., 

i a * Redelo ” Electric, 208 

Fittings, A New Way to Sill, 139 

Flame Arcs, * “ Angold ” Magazine, 8 

" Fre2zor " Exhaust Fan, Tn> Multiblad2, 196 
Fuss of Overhead Wiring, 152 

Fits2s, Prescot Enclosed, 2 


Gas and the Elec. Ovens, 100 
Gas, Greased, 174 
G:neral Elec. (U.S.A.) Issus, 108 


Geraldine [on Food and Cookery] 41. fon 
Christmas Presents] 90, [Batti-Wallows] 203 

Girder Clips and Boxes. Simplex. 178 

Government Power Plant in Australia. 213 

Grill and Cooker. Breakfast. 12 

Grill, Radiant Elec. Table, 54 
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Hammers, Pa*umatic, 164 

Heater, A 3 kw., 44 

Heaters, Simplex, 7 

Heating and Cooking Appliances, “ Sun,” 42 
Heating by Electricity, 20 

Henley Plugs, 208 

Hoardine. An Illuminated, 150 

Hoisting Ropes, New Use for Old. 108 

House Servic? Cut-Out, New, 114 

H.W.S. Booklzt, New, 6 


Improving Conductivity of Joints, 213 
Indicator, Elec. Controlled, 118 
Indicator, Zipp H.T., 
Industry, Halfa Century of, 153. 
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Instruments. Simplex. 76 
Irons, Utilisation of Elec., 
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Joint Boxes, Prescot, 4 
Jovians, The, 141 
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Kettle Record, 57 
Kettles, Longevity Elec., 74 
" Kino," 4 
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Lamp. A New Elec., 219 

Lamp Manufacture, Public Interest in, 148 

Lamp. Microscopical, 62 

Lamps. A*»gma, 163 

Lamps, Mercury Vapour, 82 

Lamps, Metal Filament. for Iron and Steal 
Works, 84 

Lamps, '' Wotan.” 49 

Lampholder, G.E.C. Chain, 159 

Lampholder, New, 110 

Lampholders, About 34 

Laundry Exhibition, 216 

Laundry Iron, The Magnet, 163 

Lifts, Graham, 128 

Lieht Advertising. 34 

Lighting, Attractive Shop, 159 

Lighting, ** Brightun," Progress in, 147 

Lighting. Country House, 116 

Lighting, Fittings for Shop. 52 

Lighting, © Ideal’ Shop Window, 74 

Lig: ating | in a Piccadilly Club, 152 

Lightine. Indirect, 164 

Lighting, Indirect, in a London Bank, 146 

Lighting, Int:rior Arc, 16 

Lighting, Modern Hospital, 142 

Lighting of Lime-street Picture House, Liver- 
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Lighting of Picture Theatres, 218 
Lighting Simplicity, Indirect, 108 
Liehtine-Stags, 86 
Lighting, Street, 113 
Lightning Arrosters, B. T.-H, Aluminium, 62 
Lightning File, 102 
Locomotive, opua 151 
4 


*Lon-Tont,’ 


Lumograd, The, 3 


'" Magnet "Tron, in a Motor Garage, 113 
Manager, Ideal Advertising. 148 

Manchester. Pleasant Evening in, 146 

Marine Installations, 102 

'" Matchless " Economy, 152 

Mazda-G-ms. 155 

Mazdalux Reflectors in the D sign Room, 44 
Mercury Vapour Lamps for Cinematograph 


Work, 206 


MEE B.T.-H., A.C. Prepayment Watt Hour, 


Meter S»al. 108 

Meters. A.C.. 99 

Meters, Flow, 79 

Meters, Simplex. 113 

Milk Heater and Shaving Pot, 106 

Mill, Electrically Driven Cogging, 42 
Mining Rules and Data, 59 

Mining Telephone Set, 192 

* Modern Switchboards,”’ 194 

Motor, A.C., Startine Pillar, 33 

Motor Driv:s, Costs of. 91 

Motor Exhibition at Olympia, 46 
Motor-G'nerators, E.C.C. Cinematograph, 162 
Motor Starters. Prescot Automatic, 116 
Motors, Crompton S:a-Proof, 147 
Motors, Small Dynamos and, 128 
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Motors, Small Simplex, 114 


Nernst Prcjector Lamps, 43 
Novel Elec. Fires, 20) 
Number Indicators, 222 
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Op»ra*ions, Electricity in Building, 171 
Opportunity. A Lost, 154 
Osram, The Human, 153 


- Stafi Dinner, 219 
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* Osram and "' Robertson 
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Osrams, Fancy Dress, 178 
Osrams for Siens, 46 
Osrams in Shanghai, 170 
Osrams, \Jnbreakable, 68 
Oven, New Elec., 154 


P 
"P. & C.” Cookers and Heaters, 36 
Panel, Semi-Automatic with “Inching” 


Features, 83 
Park Works, Manchester. of Mather & Platt.186 
Paul's Exhibit at Olympia, 10 
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Available Sources of Energy. 

Ix taking for his subject the “ Sources of Energy Avail- 
able to Man " for a lecture at the opening of the Session at 
University College, London, Prof. J. A. FLEMING selected 
a topic which is both interesting and instructive. Some 
of the information given by Prof. FLEMING must have been 
almost bewildering to many of his audience. He began by 
remarking that an enormous amount of energy in Nature was 
unavailable. Indeed, Nature is by no means always kind 
towards our aspirations. For example, the energy stored 
up in the rotation of the earth amounts to 10?) n.p. hours, 
and, similarly, the orbital energy is about 10? H.P. hours. If 
it were only possible to increase the length of day to the 
extent of five minutes by decreasing the rate of rotation 
of the earth, a billion horse-power for 70,000 years would b: 
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liberated. Unfortunately, however, we cannot tap these 
sources of energy ; and, indeed, the consequences might be 
awkward if we were free to do so. At least it would be 
necessary to keep a tight hand on such investigators, 
The energy received from the sun is more open to capture, 
and if there were no absorption in the atmosphere the power 
received per acre normal to the rays would be about 
7,000 H.P. Actually, under the most favourable con- 
ditions the power is much less, for obvious reasons. This 
country, of course, is not a promising field for the conversion 
of solar energy ; but even for other countries Prof. FLEMING 
did not seem to share the optimism of Prof. FESSENDEN, and 
he remarked that it would be better to use the sun's energy 
for growing vegetable matter, which might be used as a 
source of alcohol or other fuel, than to employ it direct. 


PassING on to the sources of energy in man, Prof. FLEM- 
ING dealt with the relative advantages of certain classes of 
food. Apparently cheese is much the most effective, 
and so the faith of a certain section of our population in this 
article of diet is by no means misplaced. Considering the 
amount of. heat given off by human beings, it was a little 
surprising to hear that the efficiency of a man is as high as 
20 per cent. In referring to the cheap production of power, 
Prof. FLEMING made the interesting statement that a large 
quantity of energy had been supplied from Niagara at the 
price of jd. per unit, so that Mr. FERRANTI's figure is 
evidently becoming appreciably nearer. Among other 
sources of energy the wind and tides came in for some 
attention. Unfortunately the wind, like the sun, in this 
country is too variable a quantity to be given very serious 
consideration. The tides alsa, as a source of energy, are of 
much greater importance in the popular mind than in 
engineering circles. Nevertheless, an experiment is to be 
tried in the North Sea, on the German coast, by a Hamburg 
engineer, and 7,500 H.P. is to be available to give energy at 
Id. per unit. This does not sound promising when we know 
what can be done by means of steam or by internal com- 
bustion engines. Akin to this is the question of storing 
energy by pumping water. Here, again. Prof. FLEMING did 
not think the opening was good, owing to the large reservoirs 
that would be necessary. It will be remembered that Prof. 
FESSENDEN, at the British Association two years ago, put 
forward the idea of securing the necessary fall by sinking 
shafts, or by using disused mines. We are not aware that 
this suggestion has ever been carried out, but we are 
inclined to the view that it is worth serious consideration. 
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PERHAPS the most suggestive part of the address was that | prospect that these will b» granted. Turning from Chicago 
in which Prof. FLEMING dealt with the possibility of using to London.it may be profitable to examine whether some 
atomic energy. The history of the discovery of radio- | arrangement of this kind could not b» emvloved over here. 
active bodies by BECQUEREL in 1896, and the subsequent = 
isolation of radium by the Curizs are well known, and the | AT first sight the disadvantages may appear to outweigh 
energy given off by radium has been a theme of interest to , any advantages there may be. The congestion at certain 
physicists ever since that date. Although so little radium ! hours of the day, and especially on the lines owned by the 
has been obtained. it appears to be very prevalent in the ' London County Council, is so great as to result in strident 
earth's crust, and the heat available on that account is ' outéries from the many opponents of the tramway idea. 
probably enormous if it were obtainable. The life history | | It is evident that any proposal which might conceivably 
of a particle of radium gives us a glimpse into the possibility , increase this congestion would meet with such opposition 
of using atomic energy. It may well be possible to obtain , as to render its adoption impossible. But it may well be 
the energy associated with atoms by subjecting them to | asked whether extra congestion would result from the 
suitable electrical impulses, just as large mechanical effects | superposition of parcel or goods traffic on a passenger load. 
can be obtained by subjecting bodies to mechanical forces | In our opinion this need not necessarily be the case.’ It is 
applied in accordance with their natural times of vibration or | _ merely a question of proper organisation. If, for instance, 
oscillation. Time alone can show what is possible in this ' parcels were conveyed within certain hours only, the effect 
way, but it becomes increasingly evident, as Prof. FLEMING , could anyhow be but small; and the same statement is 
pointed out, that in future the welfare of the community | correct even at “ rush " hours, as the unloading and loading of 
will be more and more dependent upon the work of the | parcels could go on simultaneously with that of passengers, 


engineer and the physicist. z provided proper arrangem^nts were made. 
« All- Night ” Loads. E EMEN Sucn a scheme would indeed be a distinct advantage in 


AN inspection of the daily records of central stations will | London where the transportation of parcels within the 
show, at any rate in the case of those with any pretensions metropolitan area is a matter of som? difficulty, and almost 


to a power load, that the greatest-scope fer improving incredible slowness, unless advantage can be taken of the 
the load curve RN lies between 1l p.m. and 6 a.m. parcel service of the Central London Railway, whose area is 


Street lighting, of course, provides a setul demand for necessarily somewhat limited. It would therefore seem that 


electrical energy during those hours, bet station engineers me cena ora parco Serve ny tie various London 
would doubtless find that it is worth making special efforts electric transport authorities in combination would result 
to obtain whatever “ all night ” lighting is required in their | in beriefits not only to themselves, but to the general public. 
dutrets “The additional output required for such lighting , ' Such an arrangement has indeed been successfully tried in 
can be generated at very small cost to the undertaking. In , several provincial towns with fair success, and there seems 
& rece ıt. issue, our American contemporary, the “ Electrical , no Pads why it should not be equally successful in the 
Review and Western Electrician," mentions, among others, metropolis. 

the following as possible and desirable loads after midnight : 
The illumination of road excavations and other con- 
structional work carried on all night, street designation 
signs, advertising and public clocks, the operation of lamps 
in refreshment stalls, hotel corridors, hospitals, police 
stations, etc., and the lighting of physicians' night bells. 


. Passenger-Handling Records. 

THE methods of dealing with “rush hour" traffie. will 
doubtless have considerable effect in future on the success 
of tramway undertakings in large towns. It is with the 
idea of improving the methods of dealing with this traffic 


that American engineers have of late been paving so much 
Althou c s individually are insignificant, collec- l ae l debi 
rhon hesuch, longs anand: yare IDSIBNHACATIN: Eoee attention to the design of their cars. In a recent issue our 


tively they are worth consideration. In a number of cases i . 
yey : contemporary, the “ Electric Railway Journal,” draws 


; f E | j 
exin Lr cui : prd gio pe E e ds We attention to the difficulty of comparing records of the rate 
SHOWA AN OW OF BUCO A: VAT AS WOUT QUSE QUIS JORIDSSOE E cup passengers board and leave cars of different types. 


per aHOn: To be reliable such comparisons should be made under the 
same conditions, there being a material difference between 
Tramways and Parcel Traffic. the loading of a car under the conditions prevailing at the 

A PROPOSAL, interesting at the present time when electric , terminus and in congested traffic en route, and also between 
tramway managers are endeavouring to find methods for the class of traffic handled at different periods of the day. 
increasing their revenue, has recently been under the con- ` Of the figures quoted by our contemporary we may mention 
sideration of the Chicazo City Council. It appears that some the observations of one company, which showed an ad- 
time ago the Chicago and Interurban Traction Co. were vantage of about 12 per cent. in favour of longitudinal 
granted the right to carry goods over their system into the seat cars, as against cross-seat-cars. The time of loading 
centre of the city between the hours of 11 p.m. and 5 a.m. | also appears to vary between about 1j and 2 seconds per 
In view of the benefits accruing from this arrangement, ' passenger, to judge from the figures incidentally mentioned. 
both in the reduction of the peak and in the increase in Doubtless, useful information of this character has been 
revenue, the other transport companies operating in Chicago collected by managers in this country, but it does not 
have applied for the same facilities, and there is every appear to have been published. 
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Liverpool-street' Extension of the Central London Rail- 
way.—Thé extension of the Central London Railway to Liver- 
pool-street wis completed yesterday, when a connection was 
made with Broad-street station. A booking hall has been con- 
structed under the forecourt of the existing station, and moving 
stairways will thence convey passengers direct to the platform. 
This extension will give the Central London Railway a connec- 
tion with the systems of the London & North-Western, North 
London, Great Eastern and Great Northern Railways. 


‘The Imperial Wireless Scheme.’’—A welcome exception 
to the usual type of information provided by the daily Press 
under the heading of scientific news is to be found in a series of 
articles which are now appearing under the above heading in 
“ The Manchester Guardian." So far the subject has been 
dealt with in a general, but perfectly correct, way and the 
Marconi, Poulsen, Telefunken and Helsby systems have been 
shortly described. In a subsequent article some interesting 
deductions are made with regard to the recent Government 
contract. 


The Celluloid Danger.—It is announced that the Home 
Secretary has appointed a Committee to inquire and report 
as to the precautions necessary in the use of celluloid ia manu- 
facture, and the handling and storage of celluloid and celluloid 
articles. The names of the members of the Committee are :— 
The Earl of Plymouth (Chairman) ; Prof. J. J. Dobbie, F.R.S. 
(Principal Government Chemist) ; Capt. M. B. Lloyd ; Mr. H.M. 
Robinson (Deputy Chief Inspector of Factories) ; and Mr. Edwin 
O. Sachs (Chairman of the Executive of the British Fire Pre- 
vention Committee). dh 

Wireless Telegraphy at Panama.—In the Panama Canal 
Act, signed by President Taft on August 24th, there is rather 
elaborate provision for the use of wireless communication along 
and near the canal. Under sec. 6 the President is authorised 
to have such wireless telegraph stations erected and operated 
at such suitable places along the caaal and the adjacent coast 
as he may deem necessary for the operatior and protection of 
the canal. If necessary, the President is authorised to conduct 
necotiatioas for the erection of wireless stations upon the terri- 
tory of the Republic of Panama. Private and commercial 
messages will be handled, but Government communications 
wiil always receive precedence in transmission. The President 


is also authorised to make such arrangements with private. 


Wireless companies as seem in his judgment desirable for the 
purpose of insuring immunity of the Government wireless 
system from interference by commercial companies. - 

Experiments on a Single-Phase Furnace.—According to 
the “ Engineer," experiments with a 5-ton single-phase furnace 
at Jossingfjord have allowed the resistance of the furnace and 
the bath to be estimated. The liquid iron seems to have a 
resistance of 1-4 ohms per square millimetre per metre of 
length ; higher estimates, up to 1-7 ohms, are probably more 
correct. The power factor was 0-81 with a charge of 3 tons, 
0-73 with 4 tons, 0-65 with 5 tons, and 0:6 with a charge of 
6 tons. A 30-ton three-phase furnace is to be constructed. 
With a frequeacy of 12-5 cycles, the power factor would be 
0:31; with 10 cycles, 0-41; with 8 cycles, 0-5; with 5 cycles, 
0-67. It has been decided to use 8 cycles and one generator 
yielding 3,540 amps. at 230 volts, and occasionallv up to 4,300 
amps. It is thought that several smaller generators will be 
preferable to one large uait at the low frequency. 


Cable Interruptions. Date of Interruption. 


Litekia—Palura .............- cm May 26, 1910 
Alhucemas — Penon de la Gomora..................... Feb. 28, 1912 
Melilla —Chafarinas ............es sss. Feb. 28, 1912 
Jeddsh—Suakim ..... .....ceeeeee mese Mar. 4, 1912 
Chafarinas—Nemours ........... e eese A pril 10, 1912 
"alonika—Lemnos ..............— «eene April 18, 1912 
'Chio— Tenedos ................ eec eere eene April 20, 1912 
Syra—Chio (l and 2) .................. April 20, 1912 
Scalamova—sSamos ............ eee April 21, 1912 
Marmariza—Hhodes....................... TESSERE April 21, 1912 
Bessika—Tenedos  .................. eee een A pril 24, 1912 
Poulocondore— Pontianac........ ....... eee eee cen July 5, 1912 
Tokyo ~- GUAM cue e airera eH ad ec YD erre dest Sept. 10, 1912 
Tangier—Cadiz 1iiosecesés Seose t eue vU expe lcge eode se Oct. 2, 1912 
Cayenne—Salina........cccececsescceceeceucseuscteseeencs Oct. 9, 1912 
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"Large Hydro-Electrie Project in Norway.—It-is announced 
from Christiania: that an application has beén made to the 


-Government to dam and harness the Aura and Lilledalen 
Basins to the east of Molde, in the Romsdalen district. 


The 
plans include a dam 130 ft. high to keep back the waters of 
Aurojoen Lake and the transmission of the water thence to 


‘Sundalen either by a tunnel, thus giving some 197,200 H.P., or 
‘by the.old bed of the Aura, which would provide by various 


combinations about 250,000 m.». The estimated cost is at 
least £2,000,000, and if the plans are realised this will be one of 
the largest hydroelectric power stations in the world. 


“The Solidification of Metals from the Liquid State." — 
At the recent meeting of the Institute of Metals a Paper was 
read on this subject by Dr. G. T. Beilby. In it he develops 


some of the data laid down by him in his May lecture last year, 
and as a result comes to the following conclusion: That while 


it may not be possible to establish Quincke's view that in all 
cases solidification is preceded by segregation and the develop- 
ment of a ''foam-cell" structure, yet that among recorded 
observations there are some which give colour to the view that 
at any rate in alloys and impure metals there is segregation 
under the influence of surface tension in the liquid or the par- 
tially solidified state. Further, he remarks that the more 
general inquiry as to the changes which precede solidification 
in metals appears to be a promising territory which is awaiting 
exploration, and it is to be hoped that the preliminary inquiry 
about to be made into the work done in the various pioneer 
camps that have approached this territory from various sides 
will lead to the-establishment of new camps within the territory 
itself. 


* A New Type and Method of Construction of Gas Engines.” 
At a recent meeting of the Iron and Steel Institute, in dise ussing 
Mr. A. E. L. Chorlton's Paper on this subject, an abstract of 
which appeared in our last issue, Mr. W. Dixon (of Glasgow) 
referred to previous diseussions, where he said there had 
been an idea prevalent that they in Great Britain were not 
satisfied as to the reliability of the gas engine, and that the 
people on the Continent were satisfied. It was not the relia- 
bility, but the question of economy about which they were not 
satisfied. It was not possible in their present practice to go in 
for gas engines to the same extent as on the Continent. They 
were all agreed that they could get twice as much power when 
blast furnace gas was put into a gas engine as whe n it was put 
under a boiler, but they could get as much power from 
the boiler as they wanted, and taking the whole capital cost of 
utilising the gas and transforming into electricity they found 
that the time had not yet come when it would pay them to 
give up steam generation from the blas t furnace gas and turn to 
the use of gas engines. Gas engines were reliable, and they 
would become more popular in direct ratio as they became 
simpler. 


Passenger Subways in Chicago.—A report on municipal 
passenger subwavs for the City of Chicago has been presented 
by the Harbour and Subway Commission of Chicago in con- 
junction with a sub-committee of the Committee on Local 
Transportation of the City Council. Anabstract of the Report 
is given in the * Electric Railway Journal." The Commission 
state that the scheme has been worked out on the proved 
theory, based on New York's experience, that the capital cost 
of constructing Chicago's municipal subways can be provided 
for in full out of future earnings, and that no part of such capital 
cost need form an additional ultimate charge upon Chicago's 
taxpayers. The approximate estimated cost of the subwavsis : 
North-side to Lawrence-avenue £4,040.000, South-side to 
Seventy-ninth-street £5,160.000, West-side to Fortieth-avenue 
£6.200,000, Halsted-street £3.860,000, total £19.260,000. The 
cost of the equipment is estimated at £6,970.000. The power 
system contemplated for the subways comprises alternating- 
current generation and distribution and continuous-Current 
operation of the car motors, a third-rail being used. The 
capacity of the subway system outlined in the report 13 
estimated to be 180,000 seats per hour. 
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* Faraday House Journal. "—The current issue of this 
journal contams an article on “ Aviation.’ by Me. Maurice 
Wright. There are. besides, the usual notices on the doings of 
past students. including, on this occasion. biographie il sketches 
ot Messrs. L. J. Kettle and C. C. Paterson. 


East London College (University of London).— Mr. H. Hirst 
chairman of the General Electric Co., has consented to take 
the chair at the inaugural lecture on 9? The Management of 
Public Electric Supp!y Undertakings,” to be delivered by Mr. A. 
Hugh Seabrook at this College on Monday next, October 14th, 
at 6:30 p.m. 


New Method of Amalgamating Battery Zincs.—In a recent 
issue of the * Electrical Review and Western Electrician," an 
account is given of a method of amalgamating zinc for use in 
batteries, differing from the older method of coating the surface 
of the zinc with mercury or adding mercury to the molten zinc. 
In the new process, which is due to Mr. J. Beattie, an alloy of 
mercury and sodium is first made and this is then added to the 
molten zinc. About 96 per cent. mercury and 4 per cent. 
sodium are used, this small amount of sodium being capable of 
hardening the mercury so that the resulting mass is solid and 
may be broken up. The advantage of the mercury and sodium 
alloy over mercury alone is, the inventor states, due to the small 
loss which occurs through volatilisation. With the mercury, 
although a total of 3 per cent. may be employed, a con- 
siderable quantity volatilises and escapes. With the mercury 
and sodium alloy, this loss is reduced to a considerable extent. 
From 2 to 3 per cent. of the mercury and sodium amalgam 
or alloy are added to the zinc, and, owing to the less loss, a 
greater quantity remains in the zinc when cast. 


Electrical Equipment of a Library.—The lighting of the 
new Harper Memorial Library at Chicago University includes 
reveral points of interest to electrical engineers. The general 
illumination in the reading room is furnished by two large 
chandeliers mounted far above the floor level and fitted with 
tungstenlamps. The special illumination for the tables is now 
being considered, the form installed experimentally being some- 
what different from the usual arrangement of shaded reading 
lamps. <A bronze inverted trough, lined with milk glass, is 
placed at a suitable height above the table, and light is fur- 
nished by 25-watt tungsten lamps distributed along this trough. 
An additional floor outlet provides for future change in the 
installation if necessary. The heating and ventilating equip- 
ment involves the use of a number of blower sets to distribute 
the warm air to various parts of the building. the equipment 
for the upper floors being located in the attic and that for the 
lower floors 1a the basement. In addition, exhaust. fans, also 
electrically driven, provide for the ventilation. A special 
exhaust equipment 1s used for the reading room, which is often 
open when the rest of the building is closed. There are pump- 
ing outfits to provide water for general purposes. and a special 
small pumping equipment for circulating iced water through- 
out the building, the cooling coils for this beir g located in the 
basement. Finally, as regards the service equipment, there 
are three large automatic electrie elevators for general pas- 
senger service, besides a non-automatic elevator, for much of 
the regular passenger work, and a freight elevator. Five auto- 
matic book lifts are installed to take care of the work in the 
stack rooms, and an electrically operated pneumatic tube 
system provides intercommunication for messages and orders. 


T«le»henes and an indicator system connect the stack rooms 
with the delivery stations. 


An Automatic Cab Signalling Apparatus.— | Engineering 
News " describes a system of railway signalling which is being 
brought to the attention of railway officers. It is based on the 
closed-circuit principle, in which the track rails are utilised for 
the signal current, and no separate contact rails or track devices 
are required. Adjacent to the end of each block are lengths 
of rails insulated from the main track circuit, but maintained 
as a closed circuit through relays at the end of each block. 
Any obstruction in the circuit of one block, such as a train, 
open points, broken rail, &c., de-energises the relay in the two 


| 
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adjacent blocks in front and rear, and isolates the insulated 
rail sections from the main track circuit. Attached to the 
engine is a contact brush or shoe which controls the relav in the 
cab, and this in turn controls a special valve in the train-line 
air-pipe. The engineman gets a red signal in the cab at a point 
far enough in advance of the end of the block to give him ample 
time to bring his train toa stop. In fact, he can pass into the 
next block at low speed without causing the automatic device 
to operate. This. of course, enables him to proceed under 
control without waiting indefinitely to ascertain how or why the 
track is obstructed, while at the same time it avoids the un- 
desirability of applving the brakes to a train proceeding under 
proper control. The contact brush passing over the insulated 
rail sections when the track circuit. is interrupted (by train or 
otherwise) de-energises the relay in the cab, which in turn 
releases a lock lever, permitting a weight attached to the valve 
to drop, thus applving the air automatically and bringing the 
train to a stop. The movement of the valve is automatically 
recorded, so that it cannot be concealed by an engineman who 
wishes to be careless in obeying a stop signal. [n order to 
proceed, he must break a seal, thus releasing a lever, which 
enables him to restore the valve to its normal position. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Messrs. W. Torikata and E. Yokovama contribute an article on 
the ** Utilisation of Both Waves Emitted from Closely Coupled 
Transmitters in Radiotelegraphy.7 (p. 22. 

We give a description of the electricity supply system of the City 
of Bradford. A new 4.500 kw. turbo-alternator was formally started 
up on Wednesday last (p. 8). 

Some interesting features of the Bradford supply are also discussed 
in our Leading Article (p. 20). 

Some comparative figures on the cost of power in textile mills. 
taken from recent Papers read before the Textile Institute, are set 
out (p. 17). 

The Accounts of the Glasgow Corporation Electricity Department 
for the year ended May 31st last are analysed (p. 6.) 


Hove Corporation are recommended to purchase the undertaking 
of the Hove Electric Lighting Co. (p. 31). 

Municipal Loans.—An inquiry was held last week into the appli- 
cation of Birmingham Corporation for permission to borrow £12.54 
for a new boiler house at Summer-lane generating station, Rochdale 
Corporation have applied for sanction to a loan for a 1.000 kw. 
steam alternator. condensing plant. &c. Hornsey Council have been 
authorised to borrow £4.000 for extensions of mains, and Wrerham 
Corporation £1,200 for cables and £600 for services. Wakefield Cor- 
poration have applied for permission to borrow £3.000 for mains, 
£500 for sub stations and £500 for transformers. 


Parliamentary.—The Postmaster-General will move to-day in the 
House of Commons that a Select Committee be appointed to inquire 
into the Marconi contract for an Imperial wireless service (p. 28). 


Companies’ Meetings and Reporls.—Meetings of the Sunderland & 
District Electric Tramways and the Compania Tramvias Electricos 
del Sud (Buenos Ayres) are reported, and the directors’ reports of the 
Bahia Tramway, Light & Power Co., Dick. Kerr & Co.. and Stothert 
& Pitt are abstracted (p. 37-38). 


OBITUAI ARY. 


W. E. RoBsoN.—We regret to qu the death of Mr. W. E. 
Robson. M.l.E. E.. Lecturer and Instructor in Dynamo and Motor 
Design in the City and Guilds (Engineering) College, South Ken- 
sington. Thesadevent occurred suddenly during the recent v acation. 
Mr. Robson joined the statf of the College i in 1906 after having had 
some teaching work in evening classes and a large and varied practical 
experience with several well-known firms. Amongst these may be 
mentioned Messrs. Scott & Mountain, Gateshead ; Messrs. Armstrong, 
Whitworth & Co., Elswick; the Brush Electrical Engineering Co., 
Loughborough, and The British Electric Plant Co., Alloa. Mr. 
Robson made many improvements in the teaching of design during 
the six years he was engaged in this work, Last session he conducted 
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an advanced course of instruction on ‘‘ The Systematic Design, Con- . 
struction and Manufacture of Dynamo- Electric Machinery," in which 
the ground covered by College courses was greatly extended. Of 
these subjects Mr. Robson had made a special study, and in addition 
to pure design the many questions involved in the construction of 
machines, and the organisation of the factories for systematic manu- 
facture. were discussed in detail. His untimely decease is a great loss 
to the College and to his colleagues, students and friends, with whom 
he was deservedly popular. 


D. McNavGut.—The death is announced of Mr. Duncan: 
McNaught, resident engineer at the India Rubber, Gutta Percha & 
Telegraph Works Co., Silvertown Works, which took place on Sept. 
23. Mr. McNaught, who entered the company’s service some 25 
years ago, was the son of the late William McNaught, engineer, of 
Glasgow and Manchester. 


PERSONAL. 


Mr. A. S. Baxendale has resigned his position as manager of the 
Pacific Cable Board, in order to take up the management of the 
Universal Radio Syndicate. The Universal Radio Syndicate has 
been formed bv a group of capitalists with £100,000 paid-up capital to 
develop the Poulsen system of wireless telegraphy and to effect 
wireless communication across the Atlantic. 


Mr. Lionel Earle. C.B., C.M.G., has been appointed Secretary to` 
the Office of Works, in the place of the Hon. Sir Schomberg McDonnell, 
G.C. V.O., K.C.B., who recently resigned. 


Mr. J. F. L. Crosland has resigned his post as chief engineer of the 
Vulcan Boiler & General Insurance Co., but he will retain his 
connection with the Company as consulting engineer. He is succeeded 
by Mr. C. Bullock, the chief assistant engineer of the Company since 
1888. Mr. J. C. H. Crosland and Mr. F. H. Bullock have been 
appointed assistant engineers. 

Mr. Justus Eck, M.A., M.I.E.E., engineer-in-chief to the Union 
Electric Co. (Ltd.), and deputy chairman of the Electrical Trades’ 
Benevolent Institution, sails on October 11th by the s.s. '* Osterley,” 
en route for Australia. After a tour in the interests of his Company— 
covering, amongst other places, Fremantle, Adelaide, Melbourne, 
Sydney, Brisbane and Tasmania—Mr. Eck will proceed to New 
Zealand, returning home via Canada and New York. His complete 
journey will occupy some eight months. 


APPOINTMENTS VACANT AND FILLED. 


. À draughtsman is required by a Corporation electricity department 
with experience in the layout of large generating plants and build- 
ings. See advertisement. 

The Council of Hartley University College invite applications for. 
the post of principal of the College. Stipend £1,000 per annum. 
Applications to the Registrar by Nov. 9. 

A telephone engineer, familiar with the latest British telephone 
practice, to prepare technical articles on telephony, is advertised for. 
Applications care of the Paul E. Derrick Advertising Agency, 34, 
Norfolk-street, Strand, London, W.C. 

An assistant to manager of leading British electrical firm in India 
is advertised for. 

Newcastle-upon-Tyne Electric Supply Co., Pandon Dene, New- 
eastle-upon-Tyne, advertise for assistants for general testing work on 
meters, instruments and plant. 

Barking Town District Council require a chief assistant electrical 


engineer. Salary £130 per annum. Applications to the Clerk by 
5 p.m., Oct. 16. 


Dr. Stanley Parker Smith, Assoc. M. Inst. C. E., A. M... E. E... chief 
designer to the General Electric Co., Witton, has been appointed 
Lecturer and Instructor in Dynamo and Motor designin the C ity and 
Guilds (Engineering) College, London. in succession to the late 
Mr. W. E. Robson. (Some notes on Dr. Smith's career will be 
found under our Educational Notes.) 


Mr. Valentine A. Brown has been appointed manager of La Plata 
Electric Tramways Co. 


Mr. R. M. Torpy (of Wimbledon) has been appointed borough 
electrical engineer (not resident engineer, as recently reported) at 
Tunbridge Wells. 

Mr. A. N. Meldrum, D.Sc., has been appointed Professor of Physics 
and Chemistry at the Institute of Science, Ahmedabad, India. | 


-( the '* Proceedings 


INSTITUTIONS. AND. SOCIETIES. 


Institution of Civil Engineers.—The Council of this Institution have 
made the following further awards for Papers read during the 
Session 1911-1912 :—A Watt Gold Medal to Prof. W. H. Burr (New 
York), and the Crompton Prize to Prof. R. J. Durley (Montreal). 
Thev have also awarded Telford Premiums for Papers published in 
" without discussion during the same session to 
the following :—Messrs. P. Seurot (New York), D. Anderson and H. 
Cunningham (London), S. P. Smith (Birmingham), E. G. Rivers 
(Richmond), E. H. Morris (Manchester), and Prof. A. H. Gibson 
(Dundee). The Howard Quinquennial Prize for 1912 has been awarded 
to Mr. J. H. Darby (Sheffield), in recognition of improvement intro- 
duced by him in iron and steel production, and the Indian Premium 
for 1912, to Mr. H. H. G. Mitchell (Madras). The Council have 
made the following awards in respect of Students’ Papers read during 
the Session. 1911-1912 :—The '* James Forrest " Medal and a Miller 
Prize to Mr. E. P. Currall ( Birmingham). and Miller Prizes to Messrs, 
J. H. Taylor (Glasgow ), W. P. Warlow (Bristol), G. Ingram (London), 
E. F. Hunt (London), H. J. F. Gourley (London), H. G. Hoskings 
(London), E. A. Cross ( Birmingham), and J. and W. Legg (London), 
and the “James Prescott Joule" Medal to Mr. V. E. Green 
(Birmingham). 


Royal Microscopical Society.—The opening meeting of this Society’s 
session, which is to take the form of a conversazione, will be held at 
King’s College, Strand, London, W.C., on Wednesday next at 8 p.m. 


EDUCATIONAL NOTES. 


City and Guilds Engineering College.—Mr. Stanley Parker Smith, 
D.Sc., Assoc. M.Inst.C. E., A.M.I. E.E., chief designer for the General 
Electric Co., Witton, has been appointed Lecturer and Instructor in 
Dynamo Design in the City and Guilds (Engineering) College, South 
Kensington, as successor to the late Mr. W. E. Robson. Dr. Smith 
took up his new duties on the Ist inst. These include ordinary third 
year work in dynamo and motor design and electric traction and 
post-graduate work on the design, construction and manufacture of 
dynamo electric machinery, in which a special full-time advanced 
course (30 hours per week for a whole session) was established last 
year. As preparation for a teaching career Dr. Smith has had six 
years' academic training and seven years in works. For four years 
he was at the Armstrong College, Newcastle, under Dr. Thornton, 
and for two years with the late Prof. E. Arnold, of Karlsruhe, as 1851 
Exhibition Scholar. Subsequently, he entered the design office of 
Messrs. Siemens Bros. Dynamo Works, Stafford, and for some years 
has been chief designer to the General Electric Co. at Witton. Dr. 
Smith graduated B.Sc. (Durham) in 1904, M.Sc. in 1910 and obtained 
his doctorate in 1911. Quite recently he was awarded a Telford 
Premium by the Institution of Civil Engineers for a Paper on“ Single- 
Phase Commutator Motors for Electric Traction on Long Distance 
Railways." He is a frequent contributor to THE ELECTRICIAN and 
to the proceedings of scientific societies. We wish him every success 
in his new vocation. 


Royal Technical College, Glasgow.—At the annual meeting of the 
Governors of this College last week an important scheme for the 
affiliation of the College to the Universitv of Glasgow, was referred 
to. It was stated that the negotiations had practically been con- 


. cluded, and by a draft ordinance to be passed without opposition 


14.000 students would have opportunities of gaining University 
degrees while attending the Technical College classes. The chairman 
(Mr. G. T. Beilbv) commented on the extraordinary progress of the 
College, which is now claimed to be the largest in the world. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, Oct. 12th. 


BIRMINGHAM AND DisTRICT ELECTRIC CLUB. 
7pm. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Paper on Circulation of Water in Lancashire Loco and Marine 
Boilers.” bv Mr. L. E. Owen. 


MONDAY, October 14th. 
INsrrrTUTION OF Post Orrick ELECTRICAL FIENGINEFRS. 
6 pam. Meeting at the Institution of Electrical Engineers, Vietoria 
Embankment, London, W.C. Paper on Correct Time," by 
Mr. R. Mvies Hook, 
FRIDAY, Oct. 18th. 
ELE TKO HARMONIC Se CIETY. 
Spm. Smoking Concert at the King's Hall, Holborn Restaurant 
London, W.C. 
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GLASGOW CORPORATION ELECTRIC SUPPLY 
J ACCOUNTS FOR 1911-19. 


Although the growth in the output of the Glasgow Corporation 
electricity department during the financial year ended May 31st 
last was not so great as in the previous year, yet very satisfactory 
progress was made, as will be evident from the fact that the number 
of units sold increased by over 34 millions. As a matter of fact, 
5.016,902 units more than in the preceding year were generated at 
an additional cost of only £6,063. It will be noticed also, from the 
statistics set out below, that the: percentage loss in “ distribution 
and unaccounted for ” units has steadily increased for the past three 
years. 

During tho past year 1,479 new consumers have Don connected, 
the number of motors required being 643, of 3,214 H.P. Particular 
attention must be called to the growth in the demand for heating 
and cooking, which deve'opment is shown both by the output 
statistics and by the number of consumers who have adopted electric 
radiators, irons and cooking utensils. "The progress in this class of 
supply, which has doubtless been assisted by the successful smoke 
and electrical exhibitions of the last year or two in Glasgow, as well 
as by the new tariffs, compares very favourably with what has been 
done by other undertakings to develop this class of load. 

During the past year the scheme whereby domestic consumers can 
obtain a supply of energy for cooking, heating, &c., at ld. per unit 
without separate wiring has continued to give favourable results, the 
number of consumers now taking advantage of this scheme, which 
was only started in October, 1910, being 560. 

The particulars of the output of units for each class of supply are 
set out below. In connection with the 16,294,645 units supplied 
for private lighting, it is interesting to note that these were sold at 
the following prices :— 


8,244,160 units at... crecen ee xerox 34d. 
1,839,004 remm 3d. 
389,872 "E 21. 

1,625,411 "ume lid. 
193 "e ld. 
4,195,099 -———— X "à id. 


Whilst the power and heating supply was apportioned as follows :— 


6,416,416 unita at....... cese 13d. 

| 20398088 ^ "us Qu eed E iai ld. 

| 8,296,422 QU cients cues eranesiencakiercenttvees id. 
9,680,980- a Sienten Catia ped en oed seas jd. 


The large proportion of units at 1d. in the case of lighting, and at 
3d. in the case of power, is noteworthy. 

An analysis of the private consumers' accounts for the past year 
shows the following figures :— 


No. Units. 

Consumers under | hour of maximum donandi, . 3,912 .:. 799,317 
»'' -'*, 2 hours SA " 3,959 e. 2,447,211 

» EET) 3 39 : ” MEET .1,802 TIRE 2,358,021 

» 5» * » » » 834 ... 1,532,402 

" c M ous ug. jh dw 1417 226,811 

= over 5 ,, js "E 4714 ... 2,022,188 
Theatres, halls and schools ....,..... EET 388... $ 511, 184 
Special Laco coo ise (uie Mroce row aT ca os Quid at cum: 126 2, 108,203 
Domestic consumers and churches  ..............: 6,912 1,690,642 
PON OE st eneeier eaa EE E EAEN 3,140 . 26, 011,574 
Heating coi au aTr OAE 947 415,130 
22,211 42,121,349 


As regards street lighting, the total number of arc and incandescent 
lamps supp‘ied during the past year was 861, the same number 
as a year ago. The Electricity Committee have directed their 
attention to improving the lighting of the streets, and have erected 
400 flame arc lamps in some of the principal streets in place of some 
of the older types of arc lamps. It is proposed, owing to the success 
of this lighting, to extend the use of flame arc lamps. About 7 miles 
of distributing mains and 4 miles of feeders_ have been laid during the 

ear. 

In connection with our analysis below of the various items of 
expenditure, it may be mentioned that for the year under considera- 
tion 3-258 lb. of coal were consumed per unit generated, compared 
with 3-470 lb. a year ago. This represents a total saving equivalent 
to 5,200 tons. The use that has been made in the generating 
stations of recording water meters and other apparatus for ensuring 
efficient and economical combustion of fuel has largely contributed 
to this result. 


An allowance for depreciation has always figured prominently in 


the Glasgow accounts. On the present occasion it amounts to! 
£54,828; £5,000 of this total has been written off machinery and 


plant in Kelvinside generating station, in view of the early con- 
version of this station into a sub-station. The remaining items of 
depreciation are on the usual basis of 1 per cent. on land and build- 
ings, 34 per cent. on machinery and plant, 5 per cent. on «ccumu- 
lators, 2} per cent. on cab'es and 4 per cent. on meters. 

Kelvinside station generated 651,366 units during the year, wh'lst 
Port Dundas supplied 37,260,656 units and  Pollokshaws-road 
16,176,813 units. 

In order to show clearly the progress made during recent years we 
give the statistics for the electricity department for the past three 
years; whilst in the analysis of the accounts below for the year 
ended May 31, 1912, we give the total amount of each item and the 
amount per unit sold for the year under consideration and the 
previous year. 


| Year ended | 
May 31, May 31, May 31, 
1912. 1911. 1910. 

Number of units sold for— | 

Private lighting ........................ 16,294,645 | 15,253,601 | 15,087,680 

Heating and cooking.................. 415,130| 286,076) 216,237 

Private power........... eere | 26, 011,574 | 23,523,863 | 19,438,936 

Bulk supply (or contract)............ . 205,386 193,655 179,729 

Street lighting ................. ee | 1,565,895 | 1,565,895} 1,556,661 

Electric traction  ............ ee |^ Nil Nil Nil 
TOTAL OUTPUT ................. eese : 44,492,630 | 40,823,000 | 36,479,243 
Total number of units genereted. sa, 0:8,£ 35 |49 071,933 | 43,215,524 
Units used on works ................ 1,986, 799 | 2,314,116) 2,308,359 
Units lost in distribution, &c. ........ | 7,€09,406 | 5,934,727 | 4,397,922 
Percentage of ditto to units gencrated| — 14-07 1209 | 1017 
Total maximum load..................... 25,024 kw. | 23,524 kw. 21,719 kw. 
Lcad Factor of whole supply ......... 19-895 19-89, 19-29, 
TOTAL NUMBER OF CONSUMERS. .... 22,645 2], 166 19,489 
No.of consumers taking power supplv| — 3,140 2,936 2,412 

Ditto heating or cooking supply 947 583 340 


Total capacity of all motors connected! 40,045 H.P.| 36,831 H.P.; 32,918 H.P. 
TOTAL CONNECTIONS, IN KILOWATTS, 61 097 56,813 52,113 


Per unit sold. 


Generating Expenses 1911-12. 1910-11. 
Buel: 2c tereu VH EY SPON PEDA £32,379 ... O-17d. ... 0:19d. 
Oil, waste, water, &c. oo... cece cece eeeeeeeees 2,507 ... 0-0ld. ... 0-01d. 
Salaries and wages at stations..............- 15,598 ... 0-09d. ... 0-09d. 
Repairs and maintenance .................. 10,197 ... 0-06d. ... 0-06d. 

Total Generating Expenses ............... £05,631 0-33d. 0-35d. 

Distribution Expenses. 

MAN. Sune E e EA £3,613 ... 0-02d. ... 0-02d. 
Repairs and maintenance of cables, &c.... — 6,724 ... 0-03d. ... 0-03d. 
Repairs and maintenance of meters, &c... — 3,349 ... 0-02d. ... 0-02d. 

TUN Distribution Expenses . er VR eras £13,086 0-07d. 0-07d. 

` ` CD i D a 

Management Expenses. B usc m E hi 

Eel a. Pee £7,148 ... 0-04d. ... 0-04d. 

, General cateblishine nt charges SEA 4,908 ... 0-02d. .,. 0-02d. 

_ Stationery, printing, &c........... eese 1,067 . . O-Old. ... 0-Old. 

Total Management Expenses......... r... «£13,123 0-07d. 0-07d. 

Rents, rates and taxes........ eere £23,566 ... O-13d. ... 0-13d. 

Attending public lamps ........................ 3,497 , . 

Attending private, street and stair lights... 1,057 0-02d. ... 0-62d. 

TOTAL COSTS (ex. capital charges) ......... £115,61C ... 062d. ... 0€4d. 

Capital Charges. | 
Interest sorreraren x EUR Susa Frax eo wa £57,222 ... 0-31d. ... 0:35d. 
Sinking fund. oci pes R Ee gruss 42,475 ... 0-23d. ... 0-24d. 

‘Tctal Capital Charges ........ botas «ee £99,697 054d. 0:59d. 

TOTAL COSTS (inc. capital charges) ...... £215,307 ... 116d. ... 123d. 

Revenue. 

Sale of current by meter ..................... £264,761 ... 1-42d. ... 1-46d. 
Public lighting ......... rer 11,875 ... 0-07d. ... 0-07d. 
Renta of Property.........ccccccccscsseeeenees 23 ... 0-00d. ... 0-00d. 

TOTAL REVENUE .............. eene £276,659 — 149d. 1^ 53d. 

ji tp M ———— £61,352 ... 0:33d. ... 0-30d. 


£54,828 (0:296d. per unit sold) is written off for depreciation, so 
that the net balance is only £6,524 (0-03d. per unit), which sum—the 
profit for the year—is carried to the reserve fund. This latter now 
amounts to £34,871. 


The capital experiditure during the past year amounted to £58,556. 
This brought thé total expenditure to £1,893,443, after deducting 
the depreciation written off up to date and the amount of capital 
realised. ' The various items forming the above total are as follows :— 


Land and buildings ....................e eere £277,071 
. Machinery and plant ................... eere 516,433 
AccumulatotS8. 1.5: de ie eba eren e tre ea a ceed eeteep aS 7,648 
Mains sssr iessu — €————— MH 998,278 
MOVES? ueisicevii vidi ores RR eva e Vedi d Ca UC UE 61,453 
Electrical instruments........... rn Sax dA Ea eda 1,482 
Laboratory instruments ............. eee 2,002 
Counting house furniture ................. eene 2,850 
Transformers in consumers’ premises .................. 26,226 
Total Capital Expenditure ..............ccccccececsceeceees £1,893,443 


FURNACE ELECTRODES PRACTICALLY CONSIDERED.* 


BY R. TURNBULL. 


A number of Papers have been read at the various meetings 
of this Society during the last two or three years, and articles pub- 
lished in the technical papers, on electrode losses, but, so far as I am 
aware, the practical side of the electrode question has never been 
taken up by any one of our members except in a very superficial 
manner. It, therefore, occurred to me that as electric furnace prac- 
tice is only confined to a very small percentage of the members of this 
Society, and as there must be quite a number who have never en- 
countered electrode troubles, and who may not understand what 
benefit the Society is getting from the above-mentioned discussion 
on electrode losses, a,practical Paper written on the subject of 
electrodes by one who has been in the business for à number of years 
might prove of some benefit to the members as à whole. 

Now let us examine what an electrode is composed of and what 
constitutes a good and a bad electrode.t The mixture used in the 
manufacture of the ordinary electrode is anything but a complicated 
one, being simply some kind of carbon mixed with certain percentages 
of pitch and tar. This, after being well mixed together, is moulded 
in some special apparatus to the desired form, and then baked in a 
furnace in a non-oxidising atmosphere. This looks simple, and when 
one looks back on the troubles and tribulations experienced by 
technical men in electric furnace work over quite à number of years 
due mainly to bad electrodes, it seems strange that the secret of, 
making electrodes which would not break was not discovered long 
ago. But good electrodes were made from the very beginning, and 
it is quite possible that amongst the first batch of electrodes made 
some were equal in quality to the best electrodes made at the present 
day. This was where the great difficulty confronting the manufac- 

.turer lay, in his ability, unintentionally, to turn out a first-class 
electrode and a thoroughly bad one at the same time and under 
exactly the same conditions. Electrodes made atthe same time, 
under the same conditions, and baked in the same furnace, have 
shown in actual service as many different characteristics in quality 
as could well be imagined, some giving excellent setvice whilst others 
simply went to pieces after being in operation for a few minutes. In 
the early stages of eleotrode manufacture petroleum coke was mostly 
employed, it being first of all calcined to drive off all volatile matter. 
This was afterwards replaced by retort carbon, a kind of coke which 
is deposited in the retorts in gas works, and, which is nearly pure 
carbon. Better results were obtained by the use of retort carbon 
than with petroleum coke, and it was considered for a time the only 
material with which a reasonal .y good electrode could be turned out. 
I have not sufficient data to enable me to say when and where the 
first large electrodes were made, but I should not be far wrong in 
saying that they were first made by Dr. P. Héroult at his works in 
Froges, France, some 15 years ago; at that time he made them as 
large as 16 in. square and 8 ft. long. Some of these first electrodes 
manufactured by him were very good, and some very bad, and little, 
if any, reliable data could be collected from his work. I should like 
to say here, however, that Dr. Héroult has not abandoned the ficld, 
he having established works in Niagara Falls, N.Y., where excellent 
electrodes are now heing turned out, and although the process used 
is different in some respects from his original one, ho is still working 
along the same lines. His original process is still being used with 
good results at Welland, Ontario, by Electro Metals, Limited. 


* Abstract of a Paper read before the American Electrochemical 
Society. — * 

t Uhere are two classes of electrodes, the amor} hous carbon and the 
graphite. It is the former to which I wish to draw attention, as graphite 
18 prohibitive for ordinary furnace practice, owing to its high cost. 
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Now, what was the reason of so many failures to turn out a good 
article in the early days, and why do nearly all electrode manufac- 
turers, even those who have been but a short time in the business, 
turn out to-day a fairly satisfactory article ? I think I am not far 
wrong in saying that the main cause of failure was in the use of the 
wrong carbon material. Petroleum coke did not work well, and 
electrodes made from it crumbled to pieces in the furnaces. Retort. 
carbon made a better electrode, but as this commodity was collected 
from gas works all over the world, à homogeneous article could not 
be counted upon, and this made its use dangerous to the manufac- 
turer, so far as reliability was concerned. It was only when anthra- 
cite coal cama into use that real progress was made, and the best kind 
of electrodes in use to-day are made from this material. Hardmuth, 
of Venisseux, Francc, was, if I am not mistaken, the first to use 
anthracite coal on a large scale, end for some time his electrodes were 
ithe best on the market. Ho was quickly followed by the German 
makers, the Plenia Werke and Siemens. We are indebted to-day to 
the Plania Werke for the moulded screw, which enables electrodes to 
be joined together, thus doing away with the stub and machining of 
the electrode and the trouble of changing electrodes in the furnace. 
This screwed electrode applies mainly to furnaces for the manufac- 
ture and refining of steel. At the present time nearly all manufac- 
turers are using anthracite coal as the carbon base, and while elec- 
trodes made by some manufacturers are superior to those made by 
others, this is mainly due to the different methods of moulding the 
electrodes and preparing the coal employed. So much progress has 
been made in this industry in the last two or three years that per- 
fectly satisfactory electrodes up to 24 in. in diameter and 7 ft. long 
are now being made, whilst only a few years ago nothing over 12 in. 
square and 5 ft. long was satisfactory. No doubt still larger elec- 
trodes can and will be built, as electric furnaces are still growing in 
size, and the time is not far distant when steel furnaccs of 30 tons 
capacity, and operating with electrodes 3 ft. in diameter, will be as 
common as are our small 5-ton furnaces of to-day. 

Before closing this Paper, I would like to give a few hints as to the 
best manner of employing an electrode in order to ensure the best 
service and avoid the losses of which we have heard so much. Carbon, 
unlike metels, is a better conductor hot than cold, and the hotter it 
is, the better conductor it becomes. Carbon, however, even at a 
very high heat, is still a poor conductor, and it is impossible in actual 
practice to avoid some loss in the electrode itself. In all conductors, 
the longer the conductor, the greater the loss, but this loss can be 
lessened by increasing the size of the conductor. This same rule 
applies to electrodes, and in order to avoid all losses to the greatest 
extent possible the current should enter the electrode at a point as 
near as possible to the point where it will leave it. It is quite com- 
mon practice to connect the metallic conductor to the head of the 
electrode, but this is a grave mistake, as the loss in volts in a long 
electrode will be from four to six, depending on the current density 
employed, and in a furnace where the operating voltage is 50 volts, 
this loss would be equal to from 8.to 12 per cent. of the total energy . 
consumed. Electrodes should be held in. the same manner as one 
would hold a: bar vertically in the hand, so that they can be taken at 
any point on their length, and in smelting furnaces the holder giving 
contact to the electrode should not be at any time more than 1 ft. 
above the charge. As the electrode wears away it is slipped through 
the holder, and the process goes on until it is finally taken by the 
head, but at no time should the part of the electrode carrving the 
current project more than 2ft. 6 in. from the holder itself. The 
losses, both of heat and energy, can be decreased by increasing the 
size of the electrode, but this can be carried too far. The writer 
would recommend a current density of from 30 to 35 amperes to the 
square inch of section in order to keep the electrode as cool as pos- 
sible, and thereby prevent side oxidation and heat losses. With too 
large an electrode, quite a large percentage of the total energy sup- 
plied to the furnace would be required to keep the electrode warm. 
An important point, the value of which is sometimes overlooked 
when considering the size of electrodcs, is that it is often advisable to 
use electrodes of greater cross-section than electrical necessity de- 
mands, but for a totally different reason. In some processes, for 
instance, the electrode when working is surrounded to a certain 
depth by charge mixture. At the surface of such charge mixture. 
and, therefore, at some distance from the working end of the elec- 
trode, inflammable gases are given off, and these burning in air tend 
to attack and consume the electrode. Thus there is a tendency to 
reduced cross-section at this point witl consequent increased curreat 
density. followed by rise of temperature. which further aggravates 
the condition described. — It is, therefore. wise, for convenience sake. 
to use a larger cross-section so that the burning away does not result 
in cating the electrode through. letting a lergs piece of clectrode into 
the charge and disturbing conditions generally. Tnis ts one of the 
exiger cies imposed by practice. 
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ELECTRICITY SUPPLY AT BRADFORD. 


The City of Bradford occupies an important position in the 
history of electricity supply in this country, the first British 
municipal electricity supply station having been erected in that 
city. This was in the year 1889, at the time when the early 
attempts at providing an electricity supply for the metropolis 
were being taken by the London supply, companies. The 
Bradford electricity works, however, have perhaps received 
less attention of recent years than the importance of the under- 
taking merits, and the formal starting up of a 4,500 kw. ver- 
tical B.T.-H. turbo-alternator on Wednesday last gave us an 
opportunity of discussing with Mr. T. Roles, City Electrical 
Engineer of Bradford, the chief features of the development 
during the last few years of this historic electricity supply system. 
The 4,500 kw. set in question is the third of this type that 
has been installed by the Corporation during the 
last three years, and we propose here to give a des- 
cription of some of the features of particular interest 
in connection with this plant. First, however, it 
may be well to refer briefly to the development of 
the undertaking from its initiation in 1889. 

The original system of supply in Bradford, from 
what was known as the Bolton-road Station, was 
on the two-wire continuous-current system at a 
pressure of 115 volts; this was changed later to 
a three-wire system at 230 volts and 115 volts. 
This station is now only used as a balancing station 
and to store mains, &c. The system was, at a 
later date, changed to 230-460 volts three-wire 
supply, when a second station (Valley-road) was 
installed in 1897. A third station was erected later 
on an adjacent site, whilst a fourth station (Sun- 
bridge-road) was completed in 1904 in connection 
with the supply of electrical energy to the tramways. 

About five years ago, owing to the develop- 
ment of the power load and the necessity of 
supplying large power consumers at a considerable 
distance from the works, a three-phase high-tension 
system was installed. At the present time most large 
consumers are supplied from three-phase mains, and 
the three-phase network is not only encircling the 
continuous-current network, which is mainly con- 
fined to the centre of the city, but it is also gra- 
dually replacing the continuous-current supply at 
all distances beyond 14 miles from the generating 
stations. This distance has, in fact, been fixed upon 
as the economical limit for continuous-current 
supply in Bradford ; and as the load in the centre 
of the city increases, instead of laying new con- 


ous-current network will be curtailed and part of 
the load taken up by the three-phase plant. The 
process of changing over can, of. course, only be 
done gradually, owing to the necessity of changing 
meters, motors, &c., whenever a main is disconnected from the 
continuous-current network and added to the three-phase 
system. It should be noted that the low tension 3-phase 
supply is at 400 volts between phases and 230 volts between 
any phase and the centre conductor. 

The last two years have also been noteworthy for a consider- 
able development of the heating and cooking load—Mr. Roles 


being one of the select body of ‘ Point Fives." It will be - 


remembered that the tariff adopted in Bradford for encourag- 
ing domestic supply consists of a fixed charge equal to 15 per 
cent. of the ratable value of the property, together with a rate 
of $d. per unit for all energy consumed. | 
No. 2 generating station, at Valley-road, contains many ex- 


was at one time connected across the" outers " of the three- 
wire system and is now only emploved as steam balancers 
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between the middle wire and either outer conductor having been 
transferred from Bolton-road. None of the original generating 
plant, however, is now inservice. The old wooden switchboard, 
characteristic of the early days of electricity supply, has also 
disappeared ; but it is interesting to note that long lengths of 
the mains laid 23 and 24 years ago are still doing yeoman ser- 
vice. This isthe more remarkable, owing to the fact that these 
old cables are only lead-covered, having been laid direct in the 
ground without any armouring. 

At the present time Bradford possesses three power stations, 
known respectively as Valley-road No. 2, Valley-road No. 3, 
and Sunbridge-road. The last-mentioned station may here 
be dismissed in a few words. It was installed some eight years 
ago to supply a section of the tramways, and its main feature 
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Fic. 1.—PL4N oF No. 2 AND No. 3 Stations, VALLEY Roan. 


of interest is that it is run in conjunction with a refuse destruc- 
tor, the steam for its 300 kw. Willans-Pha nix set being pur- 
chased by the Electricity Department. A rotary converter is 
also installed at Sunbridge-road; and the extra-high-tension 
supply from the Valley-road stations, referred to below, is there 
transformed for the traction supply. Trunk mains also allow 
an interchange of supply between Valley-road and Sunbridge- 
road stations in case of emergency. 

Turning now,to the main stations, part of the plant at the 
old Bolton-road station has been removed to No. 2 station, 
Valley-road, and the process of evolution is in turn taking 
place at the latter station. This contains 12 Willans sets and 


| the switchboards controlling the whole of the general supply 
amples of old 230-volt two-pole generators, some plant which , 


(including the plant in Vallev-road No. 3). also three motos 
generators (forming a link between the direct current. and 
alternating-current sides of the supply) and the workshops in 
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which a large part of the switchboard and electrical plant has 
been constructed. | 

The boilers in this station are now only brought into service 
for about four months in the winter, steam being supplied 
during the rest of the year from the boilers in No. 3 station to 
the plant in No. 2 station. | 

No. 3 station, as will be seen from Fig. 1, illustrating the 
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general lay-out of the stations, lies at right angles to Valley-road 
No. 2. This station contains all the newer plant, comprising 
four 1,000 kw. low-speed reciprocating sets and three turbo- | 
alternators. Theengines of the low-speed sets are of the cross- 
compound vertical type, two having been supplied by Messrs. 
Cole, Marchent & Morley and two by Messrs. John Musgrave 
& Sons. The four low-speed generators, which are fixed at the | 
centre of the crank shaft, were constructed by the British | 
Westinghouse Co. and supply continuous-current at 460-570 
volts for lighting and power, or for traction. 

The space available after the installation of these recipro- 
cating sets was sufficient to allow of one more low-speed 
1,000 kw. set of similar type being installed. Mr. Roles, how- 
ever, has utilised the space available to much better advantage, | 
and he has managed to place three turbo-alternators totalling | 
10,500 kw. capacity in the same floor space at that taken by | 
each 1,000 kw. reciprocating set. The enormous difference | 
between the sizes of the respective plant is strikingly shown in | 


Fig. 2, where one of the 3,000 kw. turbo-alternators is seen near 
a 1,000 kw. low-speed set. 
doubtless prove of interest :— 


The following figures will also 


New turbo- Low- 

alternator. speed set. 
Outpütiu KowAlté vsssvicvacccesiecne’ 4,500 1,000 
Speed, revs. per min. sisira 1,500 85 
Floor space occupied ..................... 57 sq. ft. .. 683 sq. ft. | 

(Bucket wheel). ... (Flywheel). | 
Diameter of largest rotating portion 6 ft. 4 in. 20 ft. 
Weight of rotating parts ................ 15 tons. 103 tons. 
Weight of each plant ..................... 60 tons. 193 tons. 
Weight of steam used per hour ....... 12,000 lb. 20,000 lb. 
Weight of steam per kw.-hr. generated 16 Ib. 20 Ib. 


The new Curtis turbo-alternator has been designed to give 
4,500 kw. continuously (5,090 k.v.a. at 0-9 power factor) at 
6,600 volts, three-phase, 50 cycles, when running at 1,500 revs. 
per min., and it is, we believe, the largest vertical turbo-alter- 
nator built in the United Kingdom. The two previous sets 
were designed each to carry continuously 3,000 kw., and with 
an overload capacity of 4,500 kw. for a limited period. The 
third set, as just mentioned, is designed to carry 4,500 kw. con- ' 
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tinuously. It is mounted similarly to the earlier sets on a sub- 
base condenser, and the turbine is as nearly as possible similar 
to the previous sets, the generator rotors being interchangeable. 
When developing 3,750 k.v.a. at 6,600 volts the temperature 
rise above the surrounding air of any part of the alternator does 
not exceed 40*C., and at 5,000 k.v.a.,0-9 power factor, it does 
not exceed 50°C., measured by a thermometer. 


The sub-base condensing plant is of the 


Worthington surface type, and when sup- 


plied with cooling water at 80°F. and deal- 
ing with 70,200 Ib. of steam per hour, can 
maintain a 27 in. vacuum. When dealing 
with 60,000 Ib. of steam per hour it can 
maintain a 271 m. vacuum; and when 
dealing with 49,500 Ib. of steam per hour 
it can maintain a 272in. vacuum. The 
cooling surface of the sub-base condenser 
is 8,200 sq. ft. 

The circulating pump is of the twin 
type, capable of delivering 8,000 gallons 
of water per minute against a head of 
60 ft.; it is separately driven by a 200 
B.H.P. Curtis steam turbine running at 
1,700 revs. per min. This auxiliary 
turbine exhausts [into a feed water 
heater. 

The driving of auxiliaries by small steam 
turbines is, we understand, becoming 
popular owing to the convenience in start- 
ing up the plant, the small space occupied, 
and since they are unaffected by any 
interruption of the works’ circuits. 
Where the exhaust steam from the small 
turbine can. be conveniently used in 
a feed water heater the efficiency of this 
arrangement nearly approaches the ideal. 

The air required for ventilating the three turbo-generators 
is drawn through an air filter consisting of 42 removable box 
sections, each fitted with special filter cloth. These filter 
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Fic. 2.—View suowrxa,3,000 kw. TURBO ALTERNATOR AND 1,000 kw. RECIPROCATING SET. 


Fia. 3.—View or THREE B.T.-H. (Curtis Tyre) TURBO ALTERNATORS. 


sections are supported in a suitable framework and are indi- 
vidually removable for the purpose of cleaning, two spare 
sections being provided for this purpose. The air thus filtered 
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is passed along through ducts to the alternators. The air flue | driven circulating pumps, instead of the steam turbine drive 
will be noticed in Figs. 2 and 3. The air filter is capable of | mentioned above. These two electric circulating pumps can 
dealing with 60,000 cubic ft. of air per minute. It is interest- provide sufficient condensing water to run the reciprocating 
ing to notice that no separate blower fans are provided for | sets. 

circulating the air, the alternator rotors being so designed as | A noteworthy feature of No. 3 station is that the whole of 
to propel the necessary air supply by their own action. the electrical plant is controlled from the switchboards of No. 2 
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Fic. 4.— ELEVATION OF TURBINE PLANT IN No. 3 STATION. | 


The whole of the rotating portion of the new turbo-generator | station. In the case of the turbo-alternators this has involved 
is supported vertically by a footstep bearing; and this total | the use of leads some 200 yds. long from the generators to the 
weight of 15 tons is carried by a film of water supplied at a | switchboard. 
pressure of nearly 500 Ib. to the square inch by a three-throw | Boiler. Howuses.—Before dealing with the control of these 
pump. generators and the various switchboards, it will be well here to 
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Fic. 5.—New Form or BamBcock & WILCOX GRATE. Fro. 6.—('OOLING TOWERS, SMALLER ONE UNDER CONSTRUCTION. 
The three turbo-alternators, auxiliary plant and air filter | refer to the steam raising plant. It was mentioned above that 
were supplied by the British Thomson-Houston Co. and the | the boilers in station No. 2 are now only brought into service 
Worthington Pump Co. The arrangement of the plant is, for meeting the heavy loads during the dark months; as a 
Shown in Fig. 4. matter of fact some boilers were removed a number of years 
The two previous turbo sets were provided wita electrically ' ago in connection with alterations to the station. The re- j 
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mainder, which will be noticed in Fig. 1, comprise five Babcock 
& Wilcox boilers with chain grate stokers, the evaporative 
capacity of each boiler being 15,000 Ib. per hour. 

In station No. 3 there are 10 Babcock & Wilcox boilers of a 
similar type to the above, but each capable of evaporating 
18,000 Ib. of water per hour at a pressure of 180 Ib. per sq. in., and 
two Babcock & Wilcox boilers, each of 25,000 Ib. capacity, fitted 
with superheaters for raising the temperature of the steam by 
200?F. The features of these two boilers, which have recently 
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Fic. 7.—CoNNECTIONS AT BACK OF MAIN CoNTINUOUS-CURRENT SWITCH- 
BOARD. 


been installed, are the sheet steel casing and the new type of 
grate that has been fitted. This grate has, we believe, only just 
been introduced, and it possesses points of considerable interest 
for engineers. It is claimed that this grate allows smaller coal 
to be used and that it admits about 40 per cent. more air than 
the standard type. Fig. 5 herewith illustrates one of these 
new grates as fitted at Bradford. It will be noticed that it is 
the full width of the boiler, instead of only one-half the width, 
as in the existing type. Also, in the case of 
any link requiring removal, due to breakage, 
&c., such link can be cut out with a chisel, 
the remaining links beiag pushed along the 
spindle to fill the gap and the new fire-bar 
slipped on at the end. 


A motor-driven coal and ash conveyor is 
installed. The whole of the coal has to be 
brought a short distance in carts and tipped 
into a large bunker. The buckets of the con- 
tinuous elevator then raise the coal above the 
boiler house roof, convey it the whole length 
of the latter, tipping into coal bunkers where 
required, descend empty at the far side of 
the boiler house and return underneath the 
floor. Thecoalis automatically weighed in 
passing to the boiler hoppers. The overhead 
coal bunkers have a capacity of 3,000 tons ; 
but, in addition, about 4,000 tons of coal are 
kept as an emergency stand-by on the ground 
between No. 3 station and the cooling ponds, 
as will be seen in Fig. 1. It may be noted 
that during the coal strike last spring the 
electricity supply in Bradford was in no 
way curtailed. This fact has resulted in 
many manufacturers deciding to purchase 
electrical energy from the Corporation. 

Two Green's economisers, containing 1,200 and 1,080 tubes 
respectively, are installed, together with four Hall’s steam feed 
pumps. 

Condensing Water.—The general lay out of the circulating 
water system will be seen from Fig. 1. 
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air trap ; and, with this idea in view, the pipes are fixed at a 
uniform gradient all the way from the condensers to the cooling 
towers. These pipes are capable of dealing with about 14 million 
gallons of water per hour. 

The cooling tower seen in the background of Fig. 6 is, we 
believe, one of the largest ever constructed, and its capacity is 
365,000 gallons per hour from 105°F. to 80°F. The small drop 
of the water, about 20 ft., is also noteworthy. In the front of 
Fig. 6 the second cooling tower is seen under construction. 
This tower is also now in use, its capacity being 243,000 gallons 
per hour. It is interesting to note that the piers, &c., were all 
constructed by the Electricity Department of reinforced con- 
crete, whilst the two towers were supplied by the Davenport 
Engineering Co. Care has been taken to keep the head of 
water to each cooling tower the same. With this object the 
circulating water discharge is arranged in the form of a ring 
main. An old tower of much smaller size, supplied by the 
Klein Engineering Co., is operated in connection with No. 2 
station. 

Switchboards.—We have already referred to the fact that 
the whole of the plant in station No. 2 and station No. 3 is 
controlled from the switchboards at the far end of No. 2 
station. The continuous-current switchgear is arranged on 
three galleries, whilst the switchboards for the three-phase 
plant and feeders are adjacent to the motor-generators 
in the newer portion of the engine room, as will be seen 
from Fig. 1. 

Considering first the continuous-current side of the system, 
the switchboard at the level of the engine room floor comprises 
at one end 12 panels containing the circuit-breakers for 12 
traction feeders and the traction total load panel, and at the 
other end the panels controlling the six 460-volt machines and 
six steam balancers in No. 2 station. The remote control 
desk for the continuous-current plant in No. 3 station is also 
located on this platform. 

The switchboard gallery on the first floor supports the panels 
for 24 continuous-current feeders with their recording instru- 
ments, and the change-over switches for the four main 
generators in No. 3 station, whilst the switchgear on the top 
gallery comprises the circuit breakers for this plant, these 
being controlled from the desk just mentioned. 


». &.—SEALING BOXES AND CONNECTIONS FROM FEEDERS. 


The arrangement of the main switchboard is on the usual 
lines, the positive and negative sections being separated as far 
as possible. As regards the feeders, two Peard fuses are used 
in parallel on each pole of each feeder, one of these fuses being 


Particular attention | disconnected during the hours of light load so as to reduce as 


has been paid to the avoidance of anything in the nature of an | far as possible the current necessary for cutting out a feeder on 
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which a fault may develop. In this connection it may be noted 
that not only is each distributor fed through fuses at the feeder 
pillars, but fuses are also extensively used in the distributing 
network, so that the disturbance in case of a fault on any main 
is confined to only a small number of consumers. 

Each feeder has a twin “ recorder " giving a chart of the 
current and pressure at the feeding point. These recorders are 
driven by an electric clock on the main gallery. 

We noticed particularly the neat method of wiring used for 
connections behind the switchboards. All the main connec- 


Fic. 9.— REMOTE CONTROL DESK FOR CoNTINUOUS-CURRENT PLANT IN 
VALLEY Roan No. 3. 


tions are made by copper bars, as will be seen in Fig. 7, whilst 
for the small connections, &c., 1/14 S. W.G. rubber-insulated, 
asbestos-covered conductors are now being employed. The use 
of a stiff single wire, instead of a stranded conductor, adds 
materially to the neat appearance of the connections. 

The same attention has been paid to the fixing of the feeders, 
generator leads, connections, &c., underneath the switchboards. 
A typical view is given in Fig. 8. This shows some of the 


Fic. 10. —CuaNGE-OvER PANEL FOR ONE OF THE RECIPROCATING SETS IN 
No. 3 STATION. 


feeders with their sealing boxes and the connections to the 
switchboards. The feeders in question all contain six cores, 
three cores being the main conductors of the three-wire system 
and the other three pilot wires from the corresponding feeding 
point. The whole of the connections shown, where not bare 
conductors, are asbestos covered conductors. Shields are fixed 
to prevent any spanners, &c., being dropped on to bare con- 
ductors run horizontally. 


]A slate diaphragm has been erected behind the switchboards 
to the height of the engine room and the full length of the 
boards. Behind this diaphragm the feeder connections, in the 
form of bare conductors, run to the feeder switches on the 
middle gallery, and also the leads from the generators in No. 3 


B > pro” 
- TRANSFORMERS 


station to the main switches on the top floor. 

Most interest centres, of course, in the remote control desk. 
A view of this desk is given in Fig. 9. The main leads from 
each 1,000 kw. generator in No. 3 station are run to a small 
panel (known as the change-over panel, see Fig. 10) adjacent to 
each machine and from there by means of a 1:6 sq. 1n. concen- 
tric main to the main switches on the top switehboard gallery 
in station No. 2. These switches are of the Westinghouse type, 
are operated from the remote control desk, and are fitted with 
overload and reverse current relays. 

The push buttons noticed at the bottom of the control desk 
operate signals directing the engine room staff to start or shut 
down the machines. When a machine has been run up to speed 
the switchboard attendant signals to the engineman whether 
the equaliser switch for the machine is to be closed for " trac- 
tion "or “ lighting.” Until the call has received attention the 
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MERZ-PRICE GEAR. 


push button remains down, and the correct closing of the 
equaliser switch is shown on the control desk by the lighting up 
of a lamp with “ L” or" T" on it. Having thus ascertained 
that the generator is correctly coupled up, the attendant pre- 
pares to parallel it with the 'bus bars. The regulation of the 
voltage by varying the field is performed from the control desk 
by means of the small motor seen at the top of the engine room 
panel in Fig. 10. [In this figure the switch is shown closed for 
"traction," the “lighting” contacts at the bottom being 
covered with a wooden shield.] The voltage of the incoming 
machine having been correctly adjusted by a zero voltmeter, 
the attendant turns the small control lever to “ close," the 
relays operate and the main switch on the top gallery connects 
the machine to the bars. 

The connections of the remote control gear are shown dia- 
grammatically in Fig. 12. The system was designed by the 
staff of the Department and has operated so far without a hitch. 
It is interesting to notice that each generator supplies the 
current for operating the control. 

Finally, as regards the high-tension switchboards, the 
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greater portion of these has been constructed in the Depart- 
ment's workshops, the switches, transformers, &c., being 
purchased. This arrangement allows the apparatus of any 
maker to be incorporated in the switchgear. | 

Two 0-25sq.in. three-core paper-insulated, lead-covered 
cables are run in parallel from each of the turbo-alternators in 
station No. 3 to the switchgear in station No. 2. In view of 
the length of these leads, Mr. Roles has applied the Merz-Price 
protective system to them. This has been satisfactorily done, 
the arrangement being shown diagrammatically in Fig. 11. 

Push buttons are provided for signalling to No. 3 engine 
room, the push remaining down until a reply is received. 
Practically the whole control of the plant, however, remains 
with the switchboard attendant, who, by means of a motor 
operating upon the governor gear of the turbine, can adjust the 
speed of the latter during the process of synchronising. 


13 


-o — 


OCTOBER 11, 1912. 


each machine and a booster at the other end. The booster is 
for raising the pressure from 460 to 570 volts where the three- 
phase supply is being converted for the traction bus bars. The 
booster is hand controlled, but compensating coils provide 
over-compounding. 

We understand that a 1,500 kw. Westinghouse rotary con- 
verter is also on order. This will deliver continuous current 
at any pressure between 460 and 570 volts. 

Accessories.—An interesting accessory in the engine room of 
No. 3 station is a Leskole distance thermometer. By merely 
inserting a plug in the corresponding socket it is possible to 
ascertain in only a few seconds the temperatures of the circu- 
lating water entering and leaving the condensers, the air pump 
discharge, water entering cooling towers, feed water, &c. 

Another useful accessory is a Hamler-Eddy smoke recorder. 
This records graphically on a chart every few seconds the 
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An emergency battery, to float on the station 'bus bars, is 
being installed as a standby for the excitation of the alter- 
nators and also to provide lighting and power for the works 
in the case of a breakdown on the main supply. This battery 
is being supplied by the Sandycroft Foundry Co. 

The extra-high-tension feeder panels are on a separate gallery 
from the main gallery, and have been fitted up by the General 
Electric Co. with their own oil switches and Ferranti time 
limit relays. Thirteen extra-high-tension feeders have been 
AE 12 of these being 0-05 sq. in. and one 0-1 sq. in. three-core 
cibles. 

The three 500 kw. Westinghouse motor-generators forming 
a link between the three-phase and the continuous-current 
systems are installed in front of the extra-high-tension switch- 
boards (Fig. 1). An exciter is fixed at one end of the shaft of 


relative amount of smoke being produced. A small electrically- 
driven pump injects at every stroke a sample of the hot gases, 
&c., passing up the chimney. The amount of smoke is shown 
by the density of the black record on the paper chart. 
Although not strictly an accessory, we must not omit to 
mention the electric oven in the messroom. In this room some 
60 employés sit down every day to a hot meal electrically 
cooked. A large number also obtain breakfast and tea in this 
room. Thechef, after two years’ experience of a gas oven and 
two months' of an electric oven, is a strong advocate of the 
merits of the latter. The oven in question has been con- 
structed in the Department's workshops and is capable of 
cooking joints up to 20 Ib. insize. Theexcellent flavour of the 
electrically cooked meat is now testified to by the large number 
of employés who attend the midday meal, whilst the chef is 
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enthusiastic about the economy resulting from the small 
shrinkage that the Joints undergo during their electric treat- 
ment in the oven. 

The up-to-date character of the messroom is also strikingly 
shown by its electric radiators and the “ Ozonair ” installation. 

General.—The offices of the Department are in the Town 
Hall in the centre of the city. Anvone entering these offices 
has to pass a showroom where fittings, heating and cooking 
apparatus, &c., are on view. Contractors find this showroom 
very convenient both for bringing fittings to the notice of their 
customers, and also for inspecting any new apparatus, 

A three-phase supply " in bulk " i; given to all consumers 
requiring over 100 kw. In such cases the charge is irrespective 
of what use is to be made of the current. As showing the pro- 
gress made during the past 12 months we may mention that 
since October 1, 1911, nine transformer chambers have been 
installed on consumers’ premises for giving a supply in bulk; 
the consumers in question include wire mills, woollen mills and 
the Corporation Sewage Works situated some five miles from 
the power station. It will be remembered that the Bradford 
Dyers’ Association are large customers of the Corporation's 
electricity supply, and a description of the large converting 
plant that has been installed by that firm was given in our 
Special Textile Issue last November. 

In conclusion, we must express our indebtedness to Mr. T. 
Roles for giving us facilities for inspecting the works and for 
furnishing us with much of the information on which this 
article is based. We must also not forget to mention Mr. 
J. H. Schnauber, deputy city electrical engineer, who showed 
us over the stations and drew our attention to the many features 
of interest. 
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THE SIEMENS-SCHUCKERT THREE-PHASE COMMU- 
TATOR MOTORS.* 


BY M. SCHENKEL. 
(Concluded from page 1060, Vol. LXIX.) 

Summary.—The Paper contains a general description of the theory, 
construction and method of working of the three-phase series commu- 
tator motor. After discussing the limitations associated with the ordinary 
three-phase series motor with a single set of brushes, the author passes on 
to show how Siemens-Schuckertwerke have overcome these difficultics 
by using a double set of brushes—the one fixed and the other movable— 
made by splitting up the single set into two equal parts. Lastly, nume- 
rous examples are given showing the uses to which these motors can be 
put.T 


Method of Working of the Three- phase Series Motor with Single Set 
of Brushes.—In the first place we shall consider how the torque of 
the motor is produced, and in what way it can be varied. For this 
purpose the effect of the brush displacement must be examined. As 
is well known, the currents flowing in the three phases of the stator 
coils produce an M.M.F. which rotates in space at a speed propor- 
tional to the frequency. 
for & given current, and will be denoted by M.M.F.s. "The same 
currents flowing in the rotor winding produce a similar M. M.F. which 
will be denoted by M.M.F. p. It is easy to see that in the stator coils 
the direction of M.M.F.4 in space at any instant depends on the 
position of the coils in space. With respect to the rotor, it must be 
remembered that with fixed brushes the current distribution at the 
periphery is always the same, when viewed from outside, no matter 
what the direction of rotation is ; whence it follows that the direction 
of M.M.F., in space is independent of the rotation and only depends 
on the position of the brushes. "This action, of course, is duo to the 
commutator, which acts like a switch, bringing new coils into the 
region between brushes as others leave. Thus, by shifting the 
brushes, the M.M.F. of the rotor can be moved relative to the M. M.F. 
of the stator. 'The magnitude of the M.M.F.s depends only on the 
number of turns on each winding. 

Assume a motor with equal number of turns on the stator and 
rotor, there will then be two characteristic brush positions : the one 
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f Readers who are closely interested in this recently di veloped machine 
would do well to refer to the articles by Rüdenberg (see THe ELECTRICIAN, 
April 7, Julv 21, 1911), who has done much towards developing the 
theory of the three-phase commutator motor; also to the article by 
Meyer (see Tue ELECTRICIAN, February 2 and 9, 1911), where much 
useful information respecting the field of application of these motors is 
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This M.M.F. is practically constant in value . 


in which the two M.M.F.s are exactly opposite, and the other in 
which they are similarly directed. The former will be called the 
short-circuit position, for in this position no field can be produced in 
the motor ; the second position will be called the zero position, and 
from this the brush displacement will be reckoned. In Fig. 7, going 
from left to right, four positions are shown: the zero position, the 
starting position, the running position and the short-circuit position. 
The same motor current has been assumed throughout. 

In the running position the flux produced by the resultant M.M.F. 
is shown and is denoted by ¢. This is the main flux of the motor 
and in this position it is seen to be almost perpendicular to the rotor 
M.M.F. Comparing this with the continuous-current motor, which 
is represented diagrammatically below the four vector diagrams, it 
is secn that in this position a powerful torque will be exerted. In 
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Fic. 6.— EFFICIENCY OF COMMUTATOR FOR 30-CYCLE MOTORS. 


the zero position a flux is produced, though no torque, on account of 
the relative position between this and the rotor M.M.F. Similarly, 
in the short-circuit position the torque is again zero, since the flux is 
zero. Fig. 8 depicts the way in which the torque varies in passing 
from one position to the other. It is seen that the position and mag- 
nitude of the maximum torque depends largely on the saturation. 

It can now be shown how the speed of the motor can be adjusted 
by varving the terminal pressure. Let the mesh-connected rotor be 
replaced by an equivalent star winding, and Es, Eg and E denote the 
phase pressure of the stator, rotor and line, respectively. In Fig. 9 
the motor is shown with the brushes in the normal running position. 
With the same effective turns on stator and rotor, the E.M.F. induced 
in each winding will be the same when the motor is at rest. In this 
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Fig. 7.—SrAcE DIAGRAMS FOR M.M.F.s oF Motor WITH SINGLE SET OF 
BRUSHES. 


condition, if we neglect resistance and reactance, the terminal pres- 
sure of the motor is perpendicular to the current, and the diagram at 
starting will be as shown. If the rotor starts to move in the direction 
of the rotary field, the pressure at the brushes will begin to fall, 

because the speed at which the lines of force are cut will be reduced. 

The second diagram in Fig. 9 shows the motor at half speed, and it 
is seen that the terminal pressure must be raised. In the third 
diagram, where the motor runs at synchronism, the rotor pressure 
has become zero and the terminal pressure must equal the pressure 
induced in the stator windings. It will be noticed that the power 
factor is now very high, until finally, when the applied pressure is 
further increased, the motor runs above synchronous speed and the 
power factor can be made unity. Thus, by varying the pressure, the 
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speed of the motor can be varied and a constant torque obtained 
without shifting the brushes. 

In practice, this method of speed regulation is not used on account 
of the expensive apparatus required for varying the pressure. For 
this reason the method of brush displacement is usuallv adopted. 
The conditions are not quite so simple to follow in this case, because 
the motor flux is altered when the brushes are shifted. One thing 
remains fixed, however ;` namely, the rotor and stator pressures are 
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always displaced in phase by an angle equal to the brush displace- 
ment, whilst their sum always equals the constant terminal pressure 
of the motor. Fig. 10 shows the pressure diagrams for this means of 
regulation for the three cases of starting, running and hypersyn- 
chronous speed. Neither current nor stator pressure are now con- 
stant. Further, the speed curve n, the power factor cos ¢, and the 
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Fic. 9.—SrEED REGULATION OF MOTOR BY VARIATION OF TERMINAL 
PRESSURE. 


current 7 are shown as functions of the brush displacement wh^n the 
motor is developing a constant torque. These curves are important 
as showing the characteristic properties of the motor. 

It will be noticed, that when the brushes are displaced to such an 
extent that the speed falls below half the normal, the motor becomes 
unstable. This is explained by the fact that as the brush displace- 
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ment is increased the angle between the stator and rotor pressures 
becomes so large that the terminal pressure is insufficient to close th» 
pressure diagram, in consequence of which the motor pulls up. Bv 
means of making the M.M.F. of the stator larger than that of the 
rotor, however, it is possible to make the motor stab!e right down to 
zero speed, but this can only be done at the expense of the power 
factor. 

On the other hand, by making the rotor M.M.F. greater than the 
stator, M.M.F. it is possible to obtain unity power factor below instead 
of above synchronism, as in the case just cited where the two M.M.F.s 
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are equal. Thus. the two conditions—high-power factor at normal 
speed and stability down to standstill—oppose one another, and 
cannot be obtained with a single set of brushes and the transformer 
between the mains and stator, though it is possible with a variab!e- 
ratio transformer between the stator and rotor. 

Method of Working of the Three- phase Series Motor with Double Set of 
Brushes. — ho solution found by N.S.W. to fulfil these two require- 
ments consisted in splitting the brushes up into two parts—the one 
fixed and the other movable. "The action of the double set of brushes 
is to make the M.M.F. of the stator the stronger at low speeds and 
that of the rotor the stronger at high speeds. This action takes place 
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automatically as the brushes are shifted. The simp!est way to con- 
sider the three-phase series motor with doube brushes is to regard 
each set of brushes as fed separately, and the current in each as pro- 
ducing its own M.M.F. in the rotor winding. In the arrangements 
shown in Figs. 3 and 4 these two currents and M.M.F.s are equal. 
The two rotor magnetomotive forees, M.M.F.j; and M.M.E qi 
together form the resultant M.M. F.p. 

There are two characteristic positions for the rotor—the onc in 
which the two equa! M.M.F.s of the rotor neutralise one another ; 
and the other in which they act together. In the former position 
the rotor M.M.F. is zero; in the latter a maximum. With this 
maximum it is possible to act on the stator M.M.F. as we please. We 
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shall only consider the case when the fixed brushes are placed in the 
position where it is completely neutralised. The position where the 
two rotor E.M.F.s neutralise one another will be called the zero 
position. 

In Fig. 11 the zero, running and short positions are shown, under 
the assumption of constant current. Itis seen that M.M.F.g, starting 
from zero, moves over a circle, until, with a brush'displacement of 
180 deg.. it becomes equal and opposite to M.M.F.,. Likewise, the 
resultant M.M.F. of the machine moves over a circle; at first it 
equals the M.M.F. of the stator and finally zero. "The resultant 
M.M.F.g of the rotor is seen to be always perpendicular to the result- 
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ant M.M.F. of the machine, being thus in the best position in space 
for the production of torque. Here, again, the torque increases from 
zero to a maximum and then falls off to zero again. The former zero, 
however, is not due to a displacement between the flux and rotor 
M.M.F., as with the single set of brushes, but to the gradual disap- 
pearance of the latter. The second zero is due to the disappearance 
of the flux, as previously. 

Fig. 12 shows the torque as a function of the brush position, with 
constant current. Fig. 13 shows the equivalent connection of the 
rotor coils. The current, after passing through the stator coil, enters 
the rotor at one brush and, after traversing the double set of coils, 
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leavesatthe other brush. Itisthusseen that the three-phase current 
passes through the rotor winding ; that is. a three-phase current both 
enters and leaves the rotor winding, whereas with the single set of 
brushes it only enters the winding. The three pressure diagrams 
show the motor at starting, running and above synchronism, satu- 
zation being taken into account. In Fig. 14 the curves of speed, 
power factor and current are given. It is now seen that the speed is 
stable right down to rest. 


At low speeds, the currents in the coils short-circuited by the 
brushes become considerable and develop a torque in the same sense 


i } 


as that of the motor. The effect of this with the double set of brushes 
is to make the speed more stable at low values. 

The high power factor of the three-phase serics motor has already 
been mentioned. When the rotor M.M.F. is made stronger than the 
stator M.M.F., as is always done by S.S.W., the power factor can be 
made unity at or below synchronism. With the two M.M.F.s equal, 
the magnetising current et synchronous speed is only one-half of 
what it would be in a corresponding induction motor, so that the 
power factor will be much higher than in the latter machine. 

Advantage can be taken of this high power factor by making the 
air gap larger and consequently getting a better machine mechani- 
cally. Thus, by allowing the motor to work on a power factor of 
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0-95 instead of unity a much larger air gap can be used. This is 
useful on account of the extra length of the michine due to the 
commutator. 

The efficiency of the three-phase commutator motor is higher than 
that of the single-phase commutator motor ow.ng to the better 
utilisation of material, but, as already explained, is some 2 to 4 per 
cent. lower than that of the three-phase induction motor. It is only 
with speed regulation that the efficiency is seen to proper advantage. 
This is shown in Fig. 15 by the curves of a 50 H.P. motor, which 
clearly exhibits the economy of this method of reducing the speed. 

It follows from these curves that three-phase commutator motors 
should only be installed where considerable speed regulation is re- 
quired ; for example, where it is necessary to run for long periods at 
reduced speeds or to obtain very low speeds. 

A further advantage of the three-phase series motor is the fact that 
it can return energy to the line, though for this pt rpose a small non- 
inductive resistance must be inserted to prevent the machine self. 
exciting, a precaution necessary on account of the difference between 
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the frequency of the machine and that of the network. Unless this 
precaution is observed, the machine will generate currents at both 
frequencies, and the low-resistance network will act practically as a 
short-circuit to currents at the frequency of the machine. 
Commutation.—With respect to commutation, the three-phase 
commutator motors are superior to all other commutator motors. 
At starting, sparkless commutation can only be obtained by suitable 
design, but the short-circuit currents produce useful torque. This 
is important owing to the large number of coils short-circuited. At 
synchronism, no pressure whatever is induced in the coils short- 
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circuited by the brushes, which is a great advantage over the single- 
phase series motor. At low speeds, where pressure is induced in 
these coils, matters are improved in the motor with the double sct 
of brushes on account of the increasing stator flux with the decreasing 
Bpeed. 

With respect to the reactance pressure duo to the commutation of 
the current, the conditions are here more favourable than in the con- 
tinuous-current machine because the brushes are at 120 deg. in the 
three-phase motor compared with 180 deg. in the continuous-current 
motor. Consequently, the mutual effect present in the latter type is 
absent in the former and better commutation conditions obtain. 


Application and Construction of the Three-phase Motor.—Tne 
simplest drives for these motors are pumps and fans, where practi- 
cally no starting torque is required. This enables a smaller com- 
mutator to be used. Another use to which they have been put is 
for textile factories, where the motors are made pipe-ventilated or 
water-cooled. 

The first application of large motors of this type was for driving a 
press for the manufacture of coal briquets. The requirements here 
are very sovere. The speed regulation is 50 per cent., whilst 2-5 
times the normal torque is required at very low speeds. Despite 
these difficult conditions the motor has proved equal to the work and 
further machines are now being installed. "The ventilation problem 
has been admirably solved by suitably placing fans to draw air from 
the back of the machine to the outside end of the commutator. 

Following this, winding motors have been built and installed, and 
have proved capable of withstanding the arduous duty of this class 
of work. The reversing and heavy starting torque are suitably pro- 
vided, whilst the machine is made to return energy to the line during 
braking. The amount of energy returned in this way amounted to 
three-fourths of that available, the remainder being consumed in 
tho inserted resistance. 

It is now proposed to apply the three-phase series motor to rolling- 
mill work, though no difficulty is anticipated here, as the require- 
ments are not so severe as in winding. 


POWER IN TEXTILE MILLS. 


INTRODUCTION. 


It will bo well remembered by readers of THE ELECTRICIAN that 
some time ago, at the suggestion of the Manchester Section of the 
Institution of Electrica! Engineers, a Joint Commission consisting of 
members of that body and of the Textile Institute was formed to 
investigate and report on the best methods of driving textile factories. 
As a preliminary to this work it was decided to ask certain gentle- 
men to prepare Papers dealing with the advantages of the various 
drives for presentation at the recent meeting of the Textile Institute 
et Hawick. Finally Messrs. J. F. Crowley, G. B. Storie, F. Carter 
cnd T. R. Wollaston consented to present the subject of driving from 
the point of view of the electrical, steam, oil and gas engincers re- 
spectively. We have already dealt with Mr. Crowley's Paper at some 
length («ee THE ELECTRICIAN, Vol. LXIX., p. 998) and in what 
follows we give some interesting. comparative figures which have 
len. taken from tho various Papers. 

It should be mentioned that the authors, when they consented to 
rcad these Papers, did so on the understanding that they were to form 
merely a general introduction to the exhaustive and detailed treat- 
ment which this subject is subsequently to receive at the hands of the 
special committee. Prior to writing the Papers the authors held 
t everal meetings, chiefly with a view to the adoption of a standard 
basis of estimating, so that any figures given in one Paper might be 
readily comparable with corresponding figures in any other. They 
believe that the majority would prefer simple practical statements, 
ind have agreed, so far as is possible, to adhere to these. 

In endeavouring to arrive at a basis for expression of results, an 
important difficulty is at once obvious, namely, the adoption of a 
common power unit. The majority of manufacturers, using as they 
do reciprocating steant engines, think and speak in indicated horse 
power. The indicator is applicab'e to the ges engine and the oil 
cngine, as well as to the steam engine, and records with reasonable 
“ccuracy the work done on the piston. Unfortunately for compara- 
tive purposes, the net or useful power commonly called brake or shaft 
horse power is not proportional to the indicated horse power for any 
two engines. Again, with the indicator it is not practicable to ascer- 
tzin the horse power of a steam turbine. Still. sgain, electrical power 
pi? ys an important part in factory driving, and is destined to play a 
much larger part in the future. While electricity is purchased by the 
B.O.T. unit, electrical engineers think and talk in kilowatts. Here, 
however, the difficulty is not so great, as the kilowatt and the brake 
or shaft horse power bear & constant ratio to one another, and so 
are readily convertib'e. The authors decided to adopt the brake 
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horse-power as their standard. In good steam engine practice the 
brake horse-power is to the indicated horse-power as 9 : 10, in good 
gas engine practice as 8-5: 10, and in Dicsel oil engine practice as 
8:10. "These ratios are arbitrarily adopted for the Papers, but pur- 
chasers of prime movers or motors of any type can always obtain 
guarantees of mechanical efficiency from the makers, and, should 
these not correspond with the ratios given above, the conversion and 
cdjustment is a simple one. The following basis for running costs 
znd charges have likewise been adopted for each Paper :—Running 
hours per annum: For the spinning mill or weaving shed, 2,750; 
interest and depreciation on engines, turbines and electrical machi- 
nery, 10 per cent.; interest and depreciation on boilers, gas plant, 
tank work and the like, 10 per cent.; interest and depreciation on 
buildings and foundations, 8 per cent. Labour: Skilled engineers, 
£120 per annum; mechanical and electricians, £100 per annum; 
labourers, firemen, &c., £65 per annum. Fuel: Steam or bitu- 
minous producer coal, lls. per ton; anthracite, 32s. per ton; coke, 
13s. per ton; and Diesel oil, 503. per ton. 


ELECTRICAL POWER IN TEXTILE MILLS. 

Motors for the individual driving of mules are almost invariably 
three-phase, the unsuitability of the continuous-current motor being 
well shown by the speed fluctuation of a mule driven by such a motor. 
Motors for driving ring spinning and doubling machines may bo 
cither three-phase, single-phase or continuous-current, but the two 
former are the more suitable; of the variable-speed tvpe for ring 
spinning, and the constant-speed type for ring doubling. Continuous 
current has a field for driving printing machinery, for which 
continuous-current motors, owing to their adaptability to largo 
variations in speed, are specially suitab!e. Three-phase and singie- 
phase commutator motors aad motors of the pole-changing type oro 
also used for this purpose. As requirements vary considerably 
&ccording to special conditions and market prices fluctuate, it is 
impossible to give costs that would be of practical use except as a 
rough guide to capital expenditure, and it is in this sense only thxt 
the following figures are given:— 

Table I.—Turdo-alternators. 


Pric?s. 
S eed ' ET NUN MINORE NEIN 
Kus Volts. | Freq. | efficiency. | Alternator | Turbine 


- 
[2 


. | 
se aa per cent. | without | ead bed- 
earings. | plate, &-. 
250 | 3,000 | 220/3.000 ' 50 85-0 £700 £904 
500 x 440/6,000 |. ,, 90-0 850 1,322 
1,099 »: » | - 92-5 1,050 2,200 
1,509 E Ew 93-0 1.350 2.800 
2,000 si 5 |o» 93-5 1,650 |' 3,200 ° 
Table I.— Reciprocating Sets. 
Prices. 
TEE. Alternator  |-————————————————— 
Kw. E efficiency. Alternator Condensing 
M per cent. an i plani and 
exciter. engine. 
100 509 90 £320 £530 
250 315 92 410 820 
500 300 92 800 2,200 
750 250 93 1,000 4,000 
1,500 220 93 1,500 5.000 


1,500 230) 94 1,650 7,890 


STEAM POWER IN TEXTILE MILLS. 

Owing to improvements in design the steam consumption of the 
turbine has been materially reduced during the last five or six years, 
and with powers of from 200 to 1,500 kw. the performance of the 
turbine is equal to that of the best tvpe of reciprocating engine. With 
larger units the turbine gives the more favourable results. The 
steam consumptions of a number of textile mill turbines are given in 
Table III. The advantages of a steam turbine are now fully recog- 
nised. Briefly they may be stated to be as follows :—Small number 
of moving parts, few repairs, no internal lubrieation, uniform speed. 
small space required and low first cost. These are important factors, 
as the working safetv of a machine is, as a rule, greater the less its 
running depends upon the man in charge, and it also can be superin- 
tended more effectively the fewer parts it possesses, the simpler theso 
parts are in their construction, and the smaller the space they occupy. 
When, therefore, we consider the ease with which a turbine can be 
started and the small attendance required during its working, it must 
be recognised as the simplest heat power engine of the present time- 

It is necessary to include in the cost of working a power installation 
the whole of the expenditure (direct and indirect) which is incurred in 
the production of the actual work done by the engine, and in Tables 
V., VIL. and IX., this sum is represented in relation to the working 
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Table VII.—Electrical Drive (B). 


i Table fIIL —Steam Consumption of Textile Mill Turbines. 


densing engine, 750 kw., at 2-3 lb. coal per kilowatt-hour, 


—Horizontal cross-compound con- 
including 


Steam Steam 
Maker's temp. | Vacuum | consump- 
name. degrees | in. of | tion per 
Fahr. | mercury. | kw. hour. 
B.T-H. cesis 500 28-5 15:4 
Ditto cis ciaiee 500 28-5 14-8 
Brush Co. ......... 500 28-5 15:5 
Ditto: iso 600 28-0 15-0 
AEG. ues 575 28-5 15-75 
Brown, Boveri .. 500 28-1 15-99 
J. Howden ......... 525 27:5 15-28 


Table IV.—Electrical Drive (A).—Turbo-alternator, 750 kw., 500 volts, 
three-phase, 50 periods. 3,000 revs. Boiler pressure, 160 ib. 
Steam superheated to 550°F. Temperature of cooling water, 80°F. 


Turbo-alternator 41... ear terre e soceeecteast soteweusacases £2,450 
Surface condensing plant, &c........................ eese 850 
Three Lancashire oilers n 1,350 
Economisers ........sesesseessesesseroosecosuecosessoeeeneecsesseo 259 
Three superheaters ....sesssoersonesessoseeseseeseosereeesereee 255 
Mechanicalstokers  ................... eee eene nnne 420 
Steam and feed pipes .................... eee 430 
Travelling crane................... eene eene enhn 90 
Water Cooler: 1 oeicaio eee EE eeu EE NRI AR eed SLVR UR EE Ekipa 380 
Boiler house foundations ........................... eere 1,500 
Engine house foundations ..................... eee 600 

Capital outlay................. eee eere £8,084 


Table V.— Electrical Drive (A).—Turbo-alternator, 750 kw. (1,080 1.H.P.) 
at 2-3 lb. coal per kilowatt-hour, including banking of fires. 


Cost per Cost in pence 
annum. per I.H.P. per hr. 
Coal, 2,117} tons, at 11s. .................. £1,175:20 ... 0-0941 
Power for condenser and cooler ......... 45.0 ... 00036 
Engine house labour ........................ 1200  ... 0-0096 
Boiler house labour .......................- 650  .. 200082 
Boiler cleaning, &c. .......................- 12:0  .. 0-0009 
Boiler repairs ...................e eee eene 20:0  ... 0-0017 
Oil and stores  ................... eee 50-0  ... 0-0040 
Turbine upkeep and repairs  ............ 50-0 —... 00040 
Interest and depreciation on £8,584, at 
10 per cont: eios epese studi uinie 858.4  ... 0-0687 
£2,395-65 '0-1918 
At 1,080 1.H.P. cost per LH.P. per annum...... £2 4 4 
At 750 kw. cost per kw. year.................---- 3 8 9l 
» cost per kw. hour .................. 0-3d. 


banking of fires. Cost per Costin pence 
annum. per LH.P. per hr. 
Coal, 2,1173 tons, at 11s. .................. £1,175:25 0-0941 
Engine house labour .....................--- 185-0 0-0148 
Boiler house labour ......................-. 65-0 0-0052 
Boiler cleaning, &c. ......................-- 12-0 0-0009 
Boiler repairs .................eeeee 20-0 0-0017 
Oil and stores .................. eene 100-0 0-0080 
Engine upkeep and repairs ............... 110-0 0-0088 
Interest and depreciation on £10,684 at 
10 per cent. .............-eenm IH 1,068-4 e. 00855 
£2,735-65 0-2190 
At 1,080 r.H.P. cost per IL.H.P. per annum £2 10 8 
At 750 kw. cost per kilowatt vear  ...... 3 12 114 


T cost per kilowatt hour ...... 0-34d. 


Table VIII.— Mechanical Drive (C).—Horizontal cross-compound con- 
densing engine, arranged for rope drive. 1,080 1.H.P. Boiler 
pressure, 160 lb. Steam superheated to 5507 F. 


Engine with condensing plant ..............- e £3,700 
Three Lancashire boilers ..................eIIHR 1,350 
Economisers .............eeeeeeeee eee nehmen enne 259 
Three superheaters ............ erem 255 
Mechanical stokera ................ eese nennen 420 
Steam and feed pipes..................eeee 500 
Travelling crane ............... ener 150 
Boiler house foundations ................ een 1,500 
Engine house foundations ..............- e HM 1,300 

Capital outlay ............ eee HR £9,434 


Table IX.— Mechanical Drive (C).—Horizontal crosa-com pound con- 
densing engine. 1,080 1.H.P., at 1-6 lb. coal per indicated horse- 


power, including banking of fires. Cost per Cost in pence 
annum. per 1.H.P. per hr. 


Coal, 2,1172 tons, at 11s. .................. £1,175:25. ... 00-0941 
Engine house labour .......................- 185-0  ... 0-0148 
Boiler house labour | .......................- 656-0 |... 00052 
Boiler cleaning, &c. ......................-- 120  .. 00009 
Boiler repairs .........ccecscercseesceeseeenes 20-0 .. 200017 
Oil and stores ............... eren 95-0  .. 00076 
Engine upkeep and repairs ..............- 9000  ... 00070 
Interest and depreciation of £9,434 at 


10 per cent. ........... HIR 943.48  ... O0 0755 


£9 585-05 0-2068 
At 1,080 r.H.P. cost per I.H.P. per annum, £2. 7s. 104d. 


Se se Le — ————— 


Table VI.—Hlectrical Drive (B).—Horizontal cr oss-compound c ondens- | the fuel, in order to know how much the production of his power will 
de a dare bici ed ee pos 1 » 150 kw., A Le cost, before he decides upon the prime mover that is to drive his mill, 
cs eene di M Li HE CET > ream | a only after all the expenses are taken into account will it be found 


superheated to 550? F. 

Engine and alternator ................. eere £4,900 
Three Lancashire boilers ..................... eer 1,350 
Economisera ............ceeesee essen neenon hatte 259 
Three superheaters ................ cce 255 
Mechanical stokers .................. cce ne 420 
Steam and feed pipes .................... eee 500 
Travelling crane.................. eere eene 150 
Boiler house foundations ................... eene 1,500 
Engine house foundations ................ eee 1,350 

Capital outlay............... eene £10,684 


—— — M 


year, and to the unit of work done per horse-power and per kilowatt- 
hour. Inreferring to Tables IV., VI. and VIII, the marked difference 
in price between the reciprocating engine and the turbine will be 
noticeable, especially in the case of the electric drive. Again, on the 
question of buildings, owing to the small size of the turbine the room 
required to house it is considerably less than that required for the 
reciprocating engine, and this, with the small foundation called for by 
the turbine, again shows a considerable reduction in first cost in its 
favour. As regards running costs, the fuel consumption is the same 
for both machines, but owing to the few working parts and the small 
attention required by the turbine, the costs for labour, repairs, oil, 
and stores are exceedingly low, and it is doubtful if any of the other 
prime movers can surpass the turbine, at any rate so far as these costs 
are concerned. It is not uncommon practice to judge the economy of 
an installation by the fuel or steam consumption. This, however, is 
not alone sufficient to allow of a true estimate being formed of its 
overall economy, as many instances could be given where the running 
costs of prime movers, working with low fuel consumptions, are 
exceptionally high, so high, in fact, that any gain due to the reduced 
fuel consumption is more than counterbalanced by extra expenditure 
in repairs, attendance and stores. It is, therefore, imperative when 
a new plant is in contemplation that the steam user should take means 
of ascertaining how many other items have to be added to the cost of 


what share the cost of the fuel has in the total result. 


OIL ENGINES FOR TEXTILE MILLS. 


It is proposed to take as examples a weaving shed of average size, 
requiring an engine of 320 B.H.P., and a spinning mill requiring an 
engine 1,000 m.B.P. The cost of fuel oil is taken at 50s. per ton, and 
this figure would cover cost of delivery into user’s tank. One engineer 
would be required in the case of the smaller engine, and £100 per 
annum would cover this; while in the case of the larger engine an 
assistant might be considered necessary, and an additional £65 per 
annum is included for this assistant. The following tables give the 
costs for both sizes of engine :— 


Table X.—320-n.u.p. Diesel Engine. 
Capital Cost for Rope Transmission— 


Cost of engine, clutch and pulley .............. eee £2,870:0 
Oil storage tank, pump and piping.............. eene 60-0 
Steam boiler, piping, chimney, &c.................- eee 135-0 
Buildings............ceseeeeeeeeeene Henne 500- 0 

£3,565-0 


Total interest and depreciation per annum £3,46°5 
Running costs, allowing 2,750 working hours per annum, and taking 
the average load as 240 B.u.P., which allows for a portion of machines 
standing idle while adjustments or changes are being made :— 


Fuel oil, 142 tons at 508. ...susssssresseseossereerreserereses £355:0 
Lubricating oil, waste, water and stores .............-. 39-0 
Repairs and maintenance.......essessessssererersrereererree 40-0 
Coke for heating (1 ton per week) at 13s. .............-- 32-5 
ETC REIR 100-0 
Total per annum  ......... meme £566-5 
Add capital charges ............. en 346-5 
Total cost per annum  ......... enm £913-0 


Or a total cost inclusive of capital charges of 0-33 pence per B.H.P. per 
hour. i 


— = — ——— — 
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Table XI.— 1,000 B.N.P. Diesel Engine. 
Capital Cost for Rope Transmission— 


Cost of engine, friction clutch and rope pulley......... £8,750-0 
Oil storage tank, pump and piping........................ 90-0 
Boiler, piping and feed pump for heating ............ 250.0 
Buildings and foundations ................................. 1,200-0 
Total En £10,290-0 
Total interest and depreciation per annum  £1,005-0 


Running costs, allowing an average load of 90 per cent. of full load, 
viz. :—900 B.H.P. 


Fuel oil, 495 tons at 50s. ..........cceseeeeeeeeee eene £1,237°5 
Lubricating oil, waste, water and stores ............... 109-5 
Coal for heating purposes, 150 tons at lls. ............ 82-5 
Repairs and maintenance................. c eeeee eene eene 100-0 
Wage -—c——Á— € 165-0 
Total per annum  .................... eren £1,694°5 
Add capital charges .........cccsscsececesseeceees 1,005-0 
Total cost per annum  .................... eese £2,699-5 


: Or a total cost inclusive of capital charges of 0-26d. per B.H.P. per 
our. 

In calculating fuel costs the guaranteed fuel consumption for the 
sizes of engines specified has been taken as the basis, while in the 
items for lubricating oil, waste water, stores, rapairs and maintenance 
actual figures from plants in daily service have been taken. The 
above figures relate to the driving of textile factories by means of 
ropes in the usual way, but, in view of the interest taken in electrical 
driving, and as the Diesel engine is extensively used for generating 
electricity, figures showing the cost of generating by means of this 
engine will, no doubt, be of interest. In dealing with such costs, the 
author proposes to take exactly the same conditions, so that the 
figures will be readily comparable, but does not propose to take into 
account the provision of steam for heating and manufacturing pro- 
cesses, as the cost of this would be the same whether the power were 
purchased from a public supply or generated on the premises. Also 
it is intended to deal with the generating plant only, leaving the dis- 
tribution of electric power to the author of the Paper on electrical 
driving. In the case of the spinning mill it is proposed to divide the 
power into two units of 500 B.H.P. each instead of one unit of 
1,000 p.g.P. This will increase the capital cost somewhat, but the 
compensating advantages would counterbalance this, while the 
running costs would be the samo. 


Table XII —320-B.u P. Diesel Engine with Alternator. 
Capitil Costs— 


Engine and alternator ..........cccccccecccceccceccecsccecccs £3,244-0 
Oil storage tank, &c............... —————— 60-0 
BHnldingdu outset o eek dur eH Ee DERE 500-0 
TODA. seridou eian eutaceceaeteareses £3,804-0 
Total interest and depreciation per annum £370:4 
Add running costs as before, except coke for heating 534-0 
Total cost per annum ........ EATE £904-4 


Taking the generator efficiency as 92 per cent. at full load, and 90 
per cent. at three-quarter load, the cost per unit with an average load 
of three-quarters of full load would be 0-49d. 


Table XIII.—Two 500-8.u.p. Diesel E ngines with Alternators. 
Capital Costs— 


Engines and alternators ............... eese . £10,280 
Oil storage tank, &C.........ccccecoececeeevencceeccssesscsceces 90 
nn EP 1,200 
Total .......... Pune UL £11,570 
Total interest and depreciation per annum... £1,133 
Add running costa as before, except coal for heating... 1,612 
Total cost per annum . ............. een £2,745 


Taking the efficiency of generator as 92 per cent. at full load, and 
cae an average load of 900 B.H.P., the total cost per uuit would be 

In comparing various types of power plant it is not sufficient to 
consider the amount of fuel used by the prime mover only. Allow- 
ance must be made for all auxiliaries such as economisers, boiler-feed 
pumps, condensing plant, cost of water for condensing purposes and 
stand-by losses in the case of steam plant. Also in comparing the 
cost of repairs and maintenance, the auxiliaries must be taken into 
account, as the repairs on these will probably amount to a sum con- 
siderably in excess of the repairs to the engine only, and, of course, the 
steam plant is not complete without such auxiliaries. An allowance 
should also be made for cost of cleaning boilers, economisers and (lues. 
Similarly, with gas plant, the stand-by losses and cost of water for 
scrubbers or gas cleaning and cooling plant must be taken into 
account. Also ropairs and maintenance on both gas plant and 
engins. Under local by-laws, it is ofton compulsory that the ctHuent 
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from the gas-cleaning plant should be filtered and deodorised before 
turning it into drains or waterways to prevent pollution. 


Gas PowER IN TEXTILE MILLS. 


Table XIV.—Annual power estimate for a gas-power set, suitable for an 
average weaving shed, comprising 250 normal B.H.P. gas engine, 
capable of taking at least 10 per cent. overload, coke suction- pressure 
gas plant, with all usual and necessary auxiliaries and connec- 
tions, foundations and buildings. 


Capital Costs— 
Gas: plant: 46 e a IER QU EXE ovas Eo ERE VEd aqu Ee . £450 
Engines and auxiliaries.............. —————— M 1,700 
Exhaust Dover wc cce eee ettet nora e rax Ee Rr vasa Paco 200 
£2,350 
Buildings and foundations.......................... ud eR REN KS . £700 
Running Cost Account— 
385 tons of coke at 13s. ............... eee Velo pue ads £250 
QENNSEDOI Re 35 
Mechanic (part time)............ cesses eene neon enero 15 
EQ DOMED) ope dint x ao cx eaux PvP E PV ORO eR E E3ke UG VRDEUR ER MS . 65 
10 per cent interest and depreciation on £2,350........... . 235 
8 per cent. E » £400: eren 56 
Maintenance and repairs............... eee eee eee eene neon nenne 25 
: £741 
900,000 lb. steam raised for mill heating by exhaust 
boiler ==say 60 tons of coal at 11s....................... eese. 33 
Net running cost «i ra pue ees Sexo ee ea ANE EIER RoCE E. £108 


687,500 B.H.P. hours for £708—0-248d. per B.H.P. hour. 


Table XV.— Annual power estimate for a gas-power set suitable for an aver- 
age spinning mill, comprising 600 normal B.H.P. gas engine, capable 
of taking at least 10 per cent. overload, Mond water-cooled gas plant, 
with all usual and necessary auxiliaries, foundations and buildings. 


Capital Costs— 
Gas mg Mem £1,200 
Engine and auxiliaries  ................. eee eee nne . 3,700 
Exháust.DollePuasuvre ries i esee eren exa ER OR YU VE DR UH EHS 310 
£5,210 
Engine house oi Eo ipe EE IEEE C EET UNE AES EFEE Qv emus . £1,100 
Running Costs— 
920 tons of coal at 11s. ........ ERN REN e HEUS I ETE TUE Vaid £506 
Oil and stores | ................ eere T 80 
One mechanic .............. ——— MM n dive 100 
Two labourers Aiinsostuenedidocsist bres ee no sisdhu na UE ES 130 
10 per cent. interest and depreciation on £5,210 ....... 521 
- » 5 m £1,100 ....... 88 
Maintenance and repairs ....osssesssosssssossesossescssseeese 52 
£1,477 
2,000,000 Ib. steam = 300,000 lb. coal, raised by ex- 
haust yases, available for mill heating, &c., say...... 75 
Net running cost ....... VUE URN Oe acu a dius ete es £1,402 


1,650,000 B.H.P. hours for £1,402 —0-2d. per B.H.P. hour. 


Table XVI.—Cost scheme for large textile works, doing spinning, 


weaving, dyeing and bleaching. 
Electric Transmission— 
Day load averages 3,500 mB.H.P............. 
Night load averages 500 B.H.P. 
Capital Outlay— 
One Mond recovery gas plant and auxiliaries for 4,000 B.H.P. 


**2.:29999099* 


Three gas generators of 1,200 B.H.P. each ............... eese. 
One gas generator of 600 B.H.P......s.sssesssorssesessessossoseoess 
Four exhaust boilera, fittings and connections ............... 
Auxiliaries, starting plant, pumps, engine-house crane, 

switchboard, pipes, &C.......cccccccees ceseseacecocscescoesoees 
Ervine houst 1er o rs ER PE ans sane mee ee NET RE eee vua T ord DLE SM RN 

Running Costs— 

7,500 tons of coal at lls. 4 ooo eri RE eR FERE EET ERO ER 
OI Bn LS OTeS oed odora it niv ed aco sivc QUO AS 
300 tons of acid at ON. esee cxt suya Eae Es Ee ES MxN ED CE ERE EK 
Bags for sulphute i ieevesd desee osos cas verb brad Pa sav E hdc ag un 
One chief engineer 5. Liseieevessosseus sau nee pk e NE o ERES ka V aae E n 
Three driver-mechanies .........ccccceccceseccccsccccccccsececseece 
Seven JADOUVÉTSS 2s Soa eberes es mr Pase uta a xp ductus iinet teas Sac 
Maintenance and repairs of engines and plant ................ 


10 per cent interest and depreciation on £45,300. machinery 
8 per cent. interest and depreciation on £3,709, buildings, &c. 


Gross running COIS .occcccsceccccccce eene 
Credit —300 tons of sulphate of ammonia at £12. 1 3. £3.75) 
300 tons of tar at 12s. 6d. wee eee eee 137 


**e09600920606920€9098o0690€029999«4«99*5920**^*524224242$.29 


Net running cost 


Total annual B.H.P.-hours, 
say 12,000,000. 


£13,000 
25,000 
4,000 
1,300 


2,000 


£45.300 
£3,700 


£4,125 
400 
525 
100 
150 
300 
455 
500 
4,530 
200 


£11,381 


3.937 


£7 444 


Cost per unit. power—12,000,000 B.H.P.-hours for £7.18 $=-0-L40d., or 


8,056,800 kw. hours for £7,184 - -0-222d. p'r kw. hour. 
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INTERESTING FEATURES AT BRADFORD. 


Although the supply of electrical energy for lighting is 
still an important item in the output of large electric supply 
stations in this country, recent years have witnessed an 
enormous development of what is known as the " power 
load." To meet the growing demands of manufacturers 
for electrical energy at a cheap rate, many undertakings 
have had to extend and modify their systems of supply very 
considerably. In nearly every case it is now agreed that 
three-phase current, or a three-phase transmission, is essential 
to supply an extensive power load ; and this has resulted 
in the installation of two networks and two systems of 
supply in many areas. During the last year or two a number 
of supply authorities have met the altered circumstances by 
erecting new power stations in which three-phase plant is 
installed. for supplying the growing power load. The 
enormously lower capital cost of modern plant, and the 
greater efficiency of the larger units that are always adopted 
for the initial equipment of power stations at the present 
time, mike possible the cheap rates at which electrical 
power is now often offered. 

The electricity supply system at Bradford, of which a 
description is given elsewhere in our present issue, presents 
many interesting features. One of these is the relation 
between the three-phase and continuous-current supplies. 
The high-tension three-phase supply, when first introduced 
some five years ago, was largely restricted to the out- 
skirts of the city. As the continuous-current load in the 
central area increases, however, the m2in3 in the outer 
districts on the continuous-current network are being 
changed over to the three-phase supply. In this way the 
continuous-current system is being more and more confined 
to the vicinity of the power stations, and a radius of 1} miles 
is at present about the extreme distance to which it is 
intended to supply continuous current. Each reduction 
in the length of the continuous-current feeders of course 
increases their carrying capacity, so that the existing 
feeders will probably not need to be supplemented. In 
this way future extensions will largely take the form of 
three-phase plant, and the efficiency of the system be 
increased. It should be noted that motor generators and a 
rotary converter in the power stations provide a means of 
transfer of electrical energy between the two systems. . 

The vertical type of turbo-generator has been favoured 
for the extensions at Bradford, owing to this design of 
turbine being better adapted to utilise the space which 
was available in the existing buildings ; and an interesting 
comparison of the size of turbine plant and low-speed recipro- 
cating engines is thereby provided. The newest turbo- 
alternator, which was formally started up two days ago, 
although of four-and-a-half times the capacity of the most 
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recent reciprocating set installed in the station, occupies 
only about one-twelfth the floor space of the latter plant, 
besides taking much less headroom. That is to say, the 
turbo set requires, per kilowatt of capacity, something 
like one-fiftieth the floor space of the reciprocating plant 
in question. A fairer comparison, perhaps, is to say that, 
whereas there was only just room for the installation of one 
more 1,000 kw. reciprocating set similar to those already 
installed, turbine plant to the capacity of 10,500 kw. has 


been put in, leaving plenty of floor space for the manipula- 


tion and dismantling of the plant. 

When the saving in the first cost of turbme plant, as 
compared with reciprocating units, is also considered, some 
idea can be gathered of the great change that has taken 
place in power station practice within the last few years. 
In this connection it is interesting to note that the cost 
per kilowatt of the turbines, alternators, condensing plant, 
circulating water-pipes and buildings is less than the cost per 
kilowatt for buildings alone in the case of the low-speed sets. 
Another feature of the new sets is that they are entirely 
controlled from the switchboard in an adjacent power 
station. As this has involved very long leads from the 
generator terminals to the switchboard in question, the 
Merz-Price protective gear has been adapted for use when 
the turbo sets are running in parallel. A fault on a machine 
or its leads results in the machine being cut off automatically 
from the 'bus bars. As this only happens when more than 
on? machine is running, no interruption to th» supply takes 
place, the load of the faulty machine being taken up by 
the rest of th» plant. The great overload capacity of 
turbines is an important advantage in this connection, and 
undoubtedly adds to the reliability of the supply. 

There has been from time to time much discussion as to 
the life of electric supply mains. It is interesting to note, 
therefore, that at Bradford lead-covered mains laid 23 or 24 
years ago are still in use. Additional interest attaches to 
this fact since the cables in question have no armouring, 
and are laid direct in the ground. We understand that 
jute insulation was utilised in the manufacture of these 
cables. The soil of Bradford may possibly be of an excep- 
tionally harmless nature, but the success of these early 
cables is perhaps due to the liberal wrapping of well tarred 
hemp, which, although making the handling of the cables 
m?ssy, provided them with an efficient shield from the 
attacks of any harmful ingredients in the soil. 

The extensive experiment in electric cooking which is 
being made in the mess room at the power station may also 
be considered worthy of note by other engineers. Electric- 
ally cooked meals are there served to the employés three 
times a day, and the excellent quality of the fare provided 
should cause the merits of electric cooking to be widely 
known. That domestic supply for “ other uses " is likely 
to catch on at Bradford is shown by the fact that at March 
31st last 365 consumers had alopted the new tariff, namely, 
that based on 15 per cent. of the ratable value of their 
premises and 4d. per unit. The interest in electric cooking 
has already been aroused, and suitable and satisfactory 
apparatus should b2 in great d^mand. Recent progress at 
Bradford is, we fee! sure, largely due to the tariff; and it is 
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| to be hoped that this will influence.other engineers to 


reconsider their present tariffs for heating, which, it must be 
admitted, are in many cases by no means attractive to 
consumers. A reduction of 50 per eent. would, judging 
by the experience of Bradford, Luton and other towns, 
prove by nó means unrenumerative, and should result in 
quite a boom in electric radiators and other utensils. 


REVIEWS. 


(Copies of the undermentioned works oan be had from TEN BLEOTRICIAN Offices, post 
free, on receipt of published prio, adding 3d. for books published under 2s, Aid 
10 per cent. for abroad or for foreign books.) 


— 
Elementary Internal Combustion Engines. By J. W. KERSHAW. 
(London, 1912: Longmans, Green & Co.) Pp. 171. 2s. 6d. net. 

As a concise résumé of the various types of Internal Com- 
bustion Engines now in everyday use we can thoroughly 
recommend this book. 

Commencing with the gas engine of moderate power and 
describing its working cycle, the author afterwards proceeds 
to give the distinctive features of some of the larger engines 
built in this country and continues with power gas producers, 
oil engines, petrol engines, marine and aeroplane motors, and 
some other special mechanisms in which power is obtained from 
the internal combustion of fuel. Details in the design of the 
plant described are given throughout the book ; and indicators, 
calorimeters, and a chapter on engine efficiency find a place in 
it. The whole of this matter is condensed into a book of some 
170 pages, so the reader can judge for himself that the infor- 
mation on any one type cannot be very extensive. Asa résumé 
of the present position of the internal combustion engine the 
book is excellent. The illustrations are of modern types and 
not, as is so frequently the case, reproductions of old blocks. 
There is no extraneous matter and no padding—there is room 
for none. 

Perhaps the only points to be adversely criticised are the 
title of the book and the type of friction brake shown for 
testing an engine. This latter is the time-honoured arrange- 
ment of two shaped pieces of timber gripping a pulley by means 
of bolts, and provided with a long arm to which weights are 
suspended. Surely a better example of brake could have been 
given. As regards the title of the book, the word “ Elementary ” 
should not, we think, have been used, as it is somewhat of a 
misnomer. W. M. 
Laboratory Exercises in Physical Chemistry. By Dr. J. N. 

Dor (Manchester, 1911: The Universi:y Press.) Pp. xi‘. + 162. 
8. net. f : 

Lately a considerable number of text-books on Physical 
Chemistry have been published, and it is, therefore, rather 
difficult for an author to strike out new lines or write some- 
thing fresh. The great drawback to books on Physical Chem- 
istry is their want of applicability to practical work. Of 
course, the books are practical in that the work is experimental, 
but there is a want of applicability to everyday life. 

Nearly all books on Physical Chemistry start off with mole- 
cular weight determinations by the method of Beckmann, and 
this, of course, is of very great importance, for every chemist 
should be able to carry out such determinations. Generally 
speaking, however, the books are almost entirely theoretical, 
and this has caused Physical Chemistry to be to a large extent 
a question of higher mathematics. Take, for example, such a 
publication as the “ Zeitschrift für Elektrochemie," in which 
one rarely comes across an article of value to the works elec- 
trochemist. 

Now, in this little book under review, the practical side has 
been kept well to the fore. For example, under Calorimetry. 
not only is the bomb calorimeter explained, but the calorimeter 
for determining the heating power of gases is also described. 

Then we come to the charging and discharging of an accea- 
mulator, also a matter of very great practical importance. Tne 
use of the voltameter, which, however, we would prefer to see 
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designated as a coulometer, is also discussed. In describing 
the use of rotating electrodes we think the author might have 
mentioned some of the more modern forms of apparatus 
instead of confining himself to the use of a platinum crucible, 
which is by no means the most satisfactory form. There is a 
useful chapter on Pyrometry ; in fact, this is one of the best 
sections of the book. 

Although in places the book is a little scrappy—for example, 
in the analytical section and the reduction of organic sub- 
stances—on the whole it is a very- useful little volume, and is 
evidently written with the idea of being helpful to the practical 
and not the theoretical man. We wish it every success. 


UTILISATION OF BOTH WAVES EMITTED FROM 
CLOSELY COUPLED TRANSMITTERS IN RADIO- 
TELEGRAPHY. 

BY W. TORIKATA AND E. YOKOYAMA. 


Summary.—An account is given of an attempt to use both the waves 
emitted from a closely coupled transmitter. It was found that reception 
by a single wave was equally effective, or even more effective, than when 
both the waves were utilised. Double tuning has some marked practical 
disadvantages. Results are given of experiments cacried out at wireless 
telegraph stations in Japan and at the wircless laboratory of the 
Department of Communications, Tokyo. 


Introduction.—It is a well-known fact that an aerial in a 
wireless telegraph transmitter, not loosely coupled to a closed 
oscillatory circuit, radiates a compound wave, which is in a 
form of beat and may be resolved into two simple waves. 
When we receive these waves, it is a common practice to 
syntonize the apparatus only to one or the other of the two 
waves, and hence a considerable part of the radiated energy 
may not be absorbed by the receiver. It seems to be very 
inefficient to utilise only one wave and abandon the other 
which is equally energetic, and therefore the next step will 
naturally be an attempt to obtain a better result by the 
simultaneous reception of both the transmitting waves. In 
regard to this, Messrs. G. Seibt,* J. Hettingert and J. A. 
Flemingf seem to have proposed several methods which, we 
remember, were not accompanied by any experimental 
proofs. 

The following method proposed by the authors is one which 
ought to be tested to prove the problem. Although we did 
not get any improvement by the utilisation of two waves 1n our 
experiments, during June to September 1911,1t 1s very interest- 
ng to note that both waves were, at all events, utilised in the 
receiver. : 

General Principle.—1f the natural wave-lengths of aerial 
and closed oscillatory circuits, separately measured, be both 
ño, and the two circuits are coupled with a coefficient of coupl- 
ing k, as in an ordinary wireless transmitter, the two radiated 
waves 4, and A, are 

^ =v l+ +k, 

a= 2v 1—k. 
Our common practice is to tune the receiver to 4, or A,, and 
therefore the electrical conditions of the aerial and detector 
circuits of the receiver may be different from that of the trans- 
mitter. Butnow we wish to set up our receiver just in the same 
electrical conditions asin the transmitter—that 1s to say, to ad- 
just the wave-lengths and the coupling coefiicient of the receiving 
set equal to A, and k of the transmitter respectively. Thus 
the compound. wave-length of the receiver will certainly be 
equal to that of the transmitter, and its components will be 
A, and A2, which will tune exactly to those of the latter. This 
a the principle of our method of double-tuning reception. 


Preliminary Experiments. 
1. What wave-lengths of the sender give the maximum 
response to a receiver which has a compound wave-length 


* (i. Seibt, “ Elektrotechn. Zeitschr.", LIL, pp. 1111-1113, Dec. 29, 
1904. 

f J. Hettinger, “ Elec. Eng.", XXXVIII., pp. 597-598, Oct. 26, 1906. 

1 J. A. Fleming, THE ELECTRICIAN, P. 333, June 11, 1909. 
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consisting of A, and A, by the closely coupled primary and 
secondary coils, "both having the same wave-length A, is the 
first question. 

To decide this point we set up a receiver system as in Fig. 1, 
and adjusted the wave-lengths of the primary and secondary 
to 443 metres. In its vicinity, a transmitting set, which was 
made up by introducing a minute spark-gap in the oscillation 
circuit of a wave meter, was operated. We then observed the 
waves which gave the maximum response to the receiver 
system. The coupling distances in the receiver were varied 
step by step and the wave-lengths of the transmitter were 
gradually varied with each step of the coupling in the receiver. 

The data observed and calculated are shown in Table I. 


Table I. July, 1911. 
Observed, | Calculated. 

: Wave-lengchs in metres er ae 
See of the waves with | Ay= AI M : | M . 
Sterne the strongest response, z 143 

E 
= 525 350 446 ]-007 
E 520 | 355 445 1-005 
c 505 305 453 1-023 
a | 485 | 404 446 1-007 
9s i; 462 eee | "m ee 
| 457 | 422 440 0-003 


From these results it follows that the receiver system could 
receive two waves, 4, and dy, quite different from the natural 
wave-length of primary and secondary. We calculated 


A= 


Ay CHE 
between the wave-lengths of both oscillatory circuits and the 
two radiated waves in the transmitter. They show that 2, and 


- and 2/443 ; the former expresses the relation 


Telephone 


Potentiometer 
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A, are coincident with both waves which would be radiated 
from it if the receiving system be worked as a transmitter. 

2. When a transmitter with primary and secondary which 
have the same wave-length, A), and are coupled with a co- 
efficient, k, and also a corresponding receiver with primary and 
secondary, each of which have also tlie same wave-lengths, 2,, 
and may be coupled with any closeness, are set up within 
the limit of mutual action, what will be the coupling coeflficient 
which gives the strongest response to the receiver system ? 

To test this point we used the arrangement shown in Fig. 2. 

In this arrangement, we adjusted the natural wave-length 
of the four oscillation. circuits (SC,L,, L,C,L4, LCL; and 
L.C,T) to equality, namely, to 247 metres. The two circuits 
SC,L, and L,C,L, were closely coupled. The two radiating 
waves from it were found to be 282 and 207 metres respectively 
by actual measurement, and from the wave-lengths the coupl- 
ing coefficient was calculated to be nearly 0-3. This system 
was employed as transmitter and the other, LCL; and L,C,T, 
as receiver, the distance between the two systems being fairly 
long. The working conditions of the transmitter were kept 
unaltered, and the reading of the galvanometer A was 
taken, varying the coupling coefficients between L,C4L; and 
L,C,T. The data are arranged in Table II. and plotted to a 
curve in Fig. 3. 
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Table If. July, 1911. 


23 


| ‘Inthe transmitter (Fig.4),the natural wave-lengths of antenna 


and closed oscillatory circuits were adjusted to 2, separately 


Coupling Deflections Couplin ` Deflections a : 
coefficients of of seomalenta of of and were very loosely. coupled, and hence the system will emit 
receiving Tesla. | galvanometer. || receiving Tesla. | galvanometer. | a single wave jj. ` The emitted wave was received by a very 

: EE EE loosely coupled receiver system (Fig. 5), well syntonized to the 
0-062 5-0 0-235 38-0 ‘ FH: : , ‘ 
0-070 5-0 0-250 49-5 former. In the syntonized condition, each oscillatory circuit 
0-080 6-0 0-270 55-0 of the receiver wil have ‘the same wave-length 2ọ The 
0-090 7-0 0-280 57-5 coupling of the Tesla transformer in the transmitter was made 
E Es "in s closer and closer, step by step, by varying the distance between 
0-120 8-0 | 0-330 39-0 the primary and secondary, so that two radiating waves were 
0-135 11-0 | 0-345 30-0 obtained in each case, their wave-lengths differing more widely 
0-150 15-0 0-360 26-5 
0-165 18-5 0-375 . 21-5 
0-180 23-0 0-400 16-0 
0-200 27-0 0-420 15-0 
0-220 38-0 | 0-425 14-5 

From the above result, it is certain that the maximum effect x 
is obtained when the coefficient of coupling in the receiver 
C 
ES 5 E 
en A Aerial. 7 G AC 
G= A.O. generator. ——— letali Lo Tesla transformers. E ru E Ko e 
L= Inductance coil with iron core, L3 L,:«Inductanoe coils without iron core. O  Oscillation ammeter. R  Rheostat. 
K= Key. C; C2 Cs O,— Condensers. S  Spark-gap. HT; Power transformer. 
I=Induction coil. A «- Galvapometer. C Condenser. E Earth. 
S=Spark-gap, T — Thermccouple. HTo High-tension transformer. 
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coincides with that in the transmitter. That is to say, in the 
closed-circuit system of the sender and receiver, such a receiving 
set within the action of such a closely coupled transmitter can 
simultaneously absorb both waves from the latter, and thus 
give the maximum of the induced current. 

For practical communication in radio-telegraphy, the 
maximum signal distance will depend upon the properties of 


Deflection of Galcanometer. 


an 
HHH 
ae 


1 0*2 0*3 04 
Cov ficient of Couplings. l 
Fia. 3. 


the detector, and if we assume that the maximum distance can 
be reached by having the induced current in the receiver a 
maximum, we shall be able to get the best result by adjusting 
the natural wave-length A, and the coupling coefficient k 
to be just equal in sender and receiver. 
Experiments in Actual Stations. 

1. Method of Test.—Figs. 4 and 5 are diagrams of the 
transmitter and the receiver employed in the present test. 


Fic. 4.—TBANSMITTER. 


as the coupling became closer. The coupling coefficient k 
may be calculated from the formula 

Aj—ÀA$ g 

A) Ag” f 
where 4, and 4, denote the wave-lengths of the waves radiated 
which may be practically measured by means of a wavemeter. 
The two waves from the sender were received severally by 
means of loosely coupled and double-tuned receiving systems, 
and the strengths of them were compared. In loosely coupled 
reception, the variable elements c, and c, in Fig. 5 were 
adjusted in tune to the different wave-lengths of the sender. 
As to double tuning, the closed and aerial circuit of the receiver 
were both adjusted to that of the sender, and were made close 
until that position was reached which gave the loudest response 


Ia 
== E 
A’ Aerial. D Detector. 
Lı Tesla primary. T Telephone receiver. 
L2 Tesla secondary. B Battery. 
C, Aerial series condenser. P Pot.ntiometer. 
C» Closed circuit condenser. E' Earth. 


Ca Telephone shunt condenser. 
Fic. 5..—REc&IvER, 


in the telephone receiver. The position is that of the same 
degree of coupling as the sender. Besides the foregoing pre- 
liminary test, it was ascertained in the actual testing that this 
condition of the receiver system was the position ‘of double 
tuning to both transmitted waves: two waves exactly equal 
to A, and A, respectively were sent out at different times, and 
the above position of double tuning was proved to respond to 4, 
or A, or both most efficiently. 
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In the transmitter, the arrangement was kept unaltered , Table IV. (b 


except the coupling distances of the Tesla transformer. The 
intensity of the received signals was measured by the amount of 
resistance in shunt to the telephone, this being reduced until 
the signals were barely audible. 

The tests were made between the Choshi, Otchishi and 
Shiomisaki wireless stations and the wireless laboratory of 
the Department of Communications, Tokyo, the former three 
all serving as receiving stations and the latter as a sending 
one. The relative positions and distances of the above four 
stations are shown in Fig. 6. 


Fia. 6.—CoasT STATIONS IN JAPAN. 


2. Results.—The practical tests were made several times on 
different days. The results are arranged in the following 
Tables :— 


Table III. (a).— Results at Otchishi Station, the waves being received from 
the Wireless Laboratory at midnight to 4 a.m. on Sept. 9. Natural 
wave-length of sender 508 metres. 

Values of K in sender. ............ ner 0 ..01 ..02 .. 03 

Coupling distances, in cm. 12-5 ... 10-0 ... 70 ... 40 


ie Resistance shunted across 30-0 ... 50-0 ...110-0 ... 90-0 

uning 

telephone, in ohms. 

Longer Coupling distances, in em. — ... 10-5 ... 140 ... 12-0 
waves Resistance shunted across — ... 30-0 ...100-0 ... 70-0 
reccived telephone, in ohms. 

Shorter Coupling distances in em. — ... 105 ... 135 ... 11-5 
waves Resistance shunted across — ... 70-0 ...150-0 ...110-0 
received telephone, in ohms. 


Note.—The coupling distances in centimetres end resistance values 
in shunt to telephone in ohms are hereafter denoted by th» letters D 
and R respectively. 


Table III. (b).— Results at Shiomisaki Station, receiving the same signals 
asin Table III. (a). 


Values of K in sender ......... O vu 0l ... 0:3 ... 0-3 
: D... 254 ... 160 ... 2. sw 1:5 

Double tuning E sce cess Í R 280-0 390-0 ... 220-0 T 240-0 
; D... —- se 250 ... 25-0 ... 25-0 

Longer waves reccived R.  — 1.. 3200 .. 2500 ... 260-0 
; D — ss. 250 ... 25.0 ... 25-0 

Shorter waves received R —. 1 3000 .. 240-0 .. 260-0 


Table IV. (3).—Result at Otchishi Station, waves being received from the 
Wireless Laboratory at 12:30 a.m. t» 4 a.n., on Sept. 14. Natural 
wave-length of sender 505 metres. 

Values of K in sender... 0 .. 01 .. 03 .. 03 


Double tuning, R ......... 140-60 ... 220-60 ... 300-110 ... 150-50 
Longer waves received, R — . 170-60 ... 400-90  ... 130-40 
Shorter waves received, R —  .. 180-80 ... 550-120 ... 300-100 


Note.—]n the test of Table 1V.(a) the intensity of th? receiving signals 
was exceedingly changeable so that the resistance values shunted across 
the telephone were shown as maxima and minima. 


LI 


).— Result at Shiomisaki Station, receiving the same signals as 
tn Table IV. (a). 
Values of K in sender ... 0 e OF .. 023 .. 03 


Double tuning, R ....... 210 ... 220 .. 270 .. 320 
Longer waves received, R — — ... 3200 .. 280 ... 290 
Shorter wavesreceived,R — — ... 240 ... 300 .. 300 


< 


Table V. (a).—Result at Otchishi Station, waves being received from the 
Wireless Laboratory at 8:30 p.m. on Sept. 14 to 1 a.m. on Sept. 15. 
Natural wave length of sender 505 metres. 

Values of K in sender... 0 - 01 .. 02 .. 03 

Double tuning, R......... 120-80 ... 130-80 ... 200-120 ... 6000-120 

Longer waves received, R — — ... 130-80 ... 200-110 ... 000-110 

Shorter waves received, R. — . 150-140 ... 400-300 ... 3000—350 


Table V. (b).— Result at Shiomisaki Station, receiving the same signals as 
in Table V. (a). 
Values of K in sender ... 0 .. O01 .. 02 .. 03 


Double tuning, R......... 2500  ... 280 ... 330 .. 380 
longer wavesreceived,R  — — ... 280 ... 340 .. 350 
Shorter waves received,R  — .. 300 .. 420 ... 390 


Table VI.— Result at Choshi Station, waves being received from the Wireleaa 
Laboratory at 11:30 a.m. to 4 p.m. on Oct. 9. Natural wave-length 
of sender 600 metres. 


Valus of K in sender. D. R. 
i UD woo ket i ]8-015.— essen 210 
0-05 hiss opec vent ovta De Ets bU. Auli 180 

2 5; reU ETE P4 0 Et 130 

O20 PC PCECEM DE 9— uses 100 

0:99: au sucre veri rue va 10-8 . .......... 270 


Table VII.— Result at Choshi, waves being received from the Wireless 
Laboratory at 8:30 a.m. to 6 p.m. on Oct. 10. Natural wave-length of 
sender 600 metres. 


Values of K Double Longer waves Shorter waves 
in sender. tuning. received. received. 
D R D R D R 
Q0 syen 017-5 .. 95 .... — c^ rite — — 
0-05  ...... 17-0 ... 110. ...... 17-5 100 ...... 17-5 ... 150 
0.10  ...... 15-5 ... 140  ...... 75 ...130 ...... 17-5 ... 170 
015  ..... 12:5... 125- dos 17-5 EO? uos 17-5 ... 180 
0.35  ...... TI a210 2s 17:5 Fi). uus 17-5 ... 260 
09:35  ...... 8:0- 55 210 sce 7:5 150  ...... 17:5 ... 200 


In Tables III.(a), III.(b), VI. and VII. it is observed that the 
coupling distances are smaller, as the values of K are greater 


Shunt Resistance. 


Coupling Cceffici nts, 
Fic. 7.—Orcnuisutr STATION. 


in the case of double tuning, while the distances are, on the 
whole, constant in single-wave reception. This is a partial 
proof of the corresponding change in the coefficient of coupling 
in the receiver. 

Conclusions.—From the preliminary experiments, it was 
ascertained that a closely coupled receiver system can simul- 
taneously receive both waves from a closely coupled sending 
system, having both wave-length and coefficient of coupling 
equal to that of the receiver. As to the practical tests, the 
results were somewhat irregular, and the irregularity is prob- 
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ably due to such uncontrollable causes as weather conditions, 
inconstancy in sparking in the transmitter, change in detector 
adjustment in receiver, &c. We took the mean values of the 
resistance shunted across the telephone in each case of several 
experiments and obtained several curves, as in Figs. 7, 8, 9 and 
10, having the mean resistance as ordinates and the coupling 
coefficients a3 abscisse. A glance at the curves will reveal 
the following facts :— 

1. When two waves are emitted from a coupled sender, 
single-wave reception is equally effective as, or rather better 


Shunt Reststaner. 


Coupling Coeffici n's. 


Fic. 8.—SHIOMISAKI STATION. 


than, double-tuning reception. The latter is, on the whole, 
very marked when the coefficient of coupling in the sender is 
the greater. Throughout the present experiments the trans- 
mitter always emitted longer waves more strongly than the 
shorter, according to the indications of the Dónitz type wave- 
meter and thus the longer wave reception was always better 
than the other two. If a transmitter is set up to send out 
shorter waves more strongly, the reverse may probably be 


Shunt leistarce. 


Coupling Coefficients, 


Fic. 9.—Cnosur STATION. 


the result. We dare not, therefore, say that the longer waves 
are always sironger than the shorter ones, but can, by deduction, 
say that double tuning adds nothing whatever to single-wave 
reception. 

2. In double tuning as well as single-wave reception, loose 
coupling of the transmitter is better than close coupling, 
though there are a few exceptions in our tests. 


Shunt Resistance. 


Coupling Coeftotents. 


Fic. 10.—Averacs Curves roa TIR THREE STATIONS. 


Further, it is very inconvenient in practice that double- 
tuning reception can only be effected by knowing the natural 
wave-lengths of both circuits in the transmitter. Hence,such a 
system is almost impracticable in a station which is moving or 
18 to communicate with any other movable stations. The only 


application will be to stations which are to communicate with 
particular stations alone. Single-wave reception by a loosely 
coupled Tesla transformer is, on the contrary, easily applicable 
to any unknown station, and has, moreover, a merit to 
minimise the interferences as it uses only one wave. 

The strength of signals received at Otchishi and Shiomisaki 
had very remarkable differénce by day and by night, but those 
received at Choshi were almost indifferent in that respect. The 
tests at the former two were made all at night, and those at the 
latter in the day time only. It must therefore be remembered 
that the above results may not be truly applicable to the day- 
time tests between distant stations. 

We succeeded in utilizing two waves simultaneously, but we 
arrived at the conclusion that this could give little improve- 
ment on present practice in receiving with single waves, 
radiated from a sender with loosely coupled Tesla transformer, 
by a receiver with loosely coupled Tesla transformer. 

The present research was made only on the tuned system, 
having the same wave-length on aerial and closed oscillatory 
circuits; the detuned system, having different wave-lengths on 
both circuits, was not touched. 


CORRESPONDENCE. 


mE TUCHEDES 
THE LE.C.'S "NEUTRAL" AND COMMUTATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I notice with much pleasure that Mr. Kenelm Edgcumbe, 
in his noteworthy remarks and amendments to the list of terms 
in your issue of September 27th, p. 1038, agrees with the 
explanations of commutation which I have defended for 
several years, in THE ELECTRICIAN and elsewhere. When 
I began to explain that the brushes ought to follow the neutral 
point, while it moves round with the changes in the load in 
& common dynamo without commutating poles, as 1s now 
repeated by Mr. Edgcumbe, it was regarded as an absurdity. 
(See, for instance, the ‘ Electrical World," 1907, Vol. L., 
p. 1058, under the heading “ Digest of Current Electrical 
Literature," and my reply in the same paper, 1908, Vol. LI., 
p. 147.) For, at that time, it was generally assumed that 
the ' neutral" meant a fired point midway between the 
main poles. If we admit that the list should contain all 
technical terms with their usual meanings, as was the original 
intention, then the said fixed *‘ neutral," as officially (though 
only “‘ provisionally ") voted by the International Electro- 
technical Commission at its Turin meeting, September 1911, 
would be right. But at that time it was already recognised 
that a choice must be made, not only because of the great num- 
ber of terms in use, but also because terms more or less objec- 
tionable had to be discarded or replaced by better ones. The 
new aim then became to improve the nomenclature, a task highly 
to be esteemed, but, in fact, very much beyond the original 
intention of the I.E.C. 

In * Elektrotechnik und Maschinenbau " (Vienna), 1911, 
p. 528, I published my objections to the said “ neutral " in the 
peculiar meaning attached to it in the then proposed L.E.C. list, 
viz., as indicating the correct position of the brushes at no load. 
I enclose a reprint of my Paper. Let me say, however, that my 
principal objection to the nomenclature has nothing to do with 
my explanation of perfect commutation in the magnetic neutral 
zone, but refers to the fact that the word neutral means a certain 
state of things. lt leads to confusion if we use that word to 
indicate a definite position. a definite point. For, under certain 
circumstances, that point, officially called © neutral," will, in 
fact, not be neutral and ought not to be so. 

In my above-mentioned Paper and in my letters of April 25, 
1911, to the I.E.C., London, and to some local committees, Í 
proposed to withdraw from the list `“ neutral zone " having the 
special meaning attached to it there, and to replace it by " the 
no-load position of the brushes." 

The adoption of my proposal would have taken away the 
grounds for Mr. Edgcumbe's objection, without in the least 
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prejudicing an impartial and correct settlement of the commu- 
tation question. The I.E.C.“ neutral zone," however, derives 
its above-mentioned meaning from that particular theory 
which pretends that, in order to obtain perfect commutation, 
the brushes ought to shortrcircuit the coils in a definite mag- 
netic field, in contradistinction to the neutrality now already 
generally recognised as the essential feature in the question. 
(See my recently published Paper, “Sur la Discussion de la 
Commutation,” in * La Lumiére Electrique," 1912, XIX., 
p. 168.) 

In your issue of August 23rd, p. 834, Prof. F. G. Baily insists 
upon accuracy of terminology, and he says: ‘* Nothing could be 
more regrettable than the stamping with official approval the 
errors that have gradually crept into use." In this respect I 
entirely agree with him. It is certainly to be regretted that 
such a stamping with official approval has already taken place, 
though only “ provisionally.” Mr. Edgcumbe's remark ob- 
-viously shows that there is something essentially wrong in the 
existing commutation nomenclature and that there is a real 
want of a clear and objective term, such as that which I pro- 
pose or an equivalent impartial expression, independent of any 
unproved theoretical speculations. The ambiguity in the 
present use of the word “ neutral " seriously impedes the eluci- 
dation and understanding of the very important and peculiar 
electrotechnical question of commutation. 

Thanking you in anticipation for the insertion of this letter 
in your esteemed paper.—I am, &c., C. L. R. E. MENGES. 

Villa Mar, Scheveningen, Holland, Oct. 2. 


HYSTERESIS LOSS IN IRON DUE TO A COMBINED 
PULSATING AND ROTATING MAGNETIC FIELD. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your issue of September 20, 1912, p. 983, Mr. 
Thomas F. Wallstates that, as far as he is aware, no experiments 
have been made to determine the hysteresis loss due to thesimul- 
taneous action of a pulsating magnetic field and a rotating field. 
As far back as the year 1906 I published a full series of exhaus- 
tive tests on the iron loss in single-phase series motors, which 
is the most typical practical case of the above-mentioned type 
of magnetisation. These experimental researches were pub- 
lished in “ Elektrotechnik und Maschinenbau" (Vienna), 
June 10, 1906 ; in the “ Electrical Engineer " (London), August 
10, 1906; and in the “ Electrical World" (New York), March 
24, 1906. In a Paper for '' Elektrische Kraftbetriebe und 
Bahnen," June 14, 1910, p. 323, I gave some simplified formule 
for the losses due to that combined magnetisation. 

Hoping that these statements may be of some slight interest 
to your readers.—I am, &c., 


Brünn, Austria, Oct. 2. Prof. Dr. NIETHAMMER. 


A NEW METALLIC VAPOUR LAMP, GIVING WHITE 
LIGHT.* 


BY DR. M. WOLFKE. 


The great disadvantage of mercury lamps is, as is well known, the 
deficiency of the light in red rays. This is, of course, due to the 
peculiarities of the mercury spectrum. A number of attempts have 
been made to remedy this defect, but they seem to have been un- 
successful. The obvious way seems to be to supplement the mercury 
by something else, or perhaps to replace mercury by some other 
metal giving a more suitable spectrum. The author, working with 
Herr C. Ritzmann, therefore tried the idea of using allovs. which are 
solid at ordinary temperatures, to act as the light-emitting agents. 

At first the most hopeful prospect seemed to be held out by using 
easily fusible alloys. Wood’s alloy was therefore first tried, and then 
a series of alloys containing bismuth, zinc, cadmium, lead, thallium 
or mercury. These were all tried in quartz tubes. These experi- 
ments showed that it was not so much the fusibility of the alloy 
which was important as the volatilising point. This is necessary, not 
only on account of the efficiency, but also with a view to keeping the 
walls of the lamp free from a deposit of an opaque metal. The tem- 
perature of the walls must therefore be sufficient to volatilise the 


* Abstract of an article in the “ Elektrotechnische Zeitschrift." 


metal. Moreover, the metals must have no chemical affinity for 
quartz. This reduced us to the use of zinc or cadmium. The former 
had been tried by Gehrcke and von Baeyer, the latter by Stark and 
Küch. The volatilising point of zinc in a vacuum is 560°C.. and of 
cadmium 450°C. Both metals were very thoroughly tested.; but 
zinc gave no good results, and we were therefore limited to cadmium. 
Cadmium does not act on quartz, and, even after the lamp has been 
burning for weeks, the walls of the lamp seem quite unaffected. The 
slight coating of the walls, which takes place after the lamp has been 
extinguished, disappears at once when the lamp is lighted again. 
But it is very necessary that the cadmium should be pure. and free 
from oxide, and the lamp must therefore be filled under a vacuum. 
From the known spectrum of cadmium. it can be seen that there is a 
deficiency in the violet, vellow and extreme red. But, with the nor- 
mal lamp. the red line increases in brightness very rapidly with the 
rise in temperature, and this is so noticeable that a lamp tilled with 
pure cadmium gives a markedly red light. So much is this the case 
that illuminated objects have a dark-red colour, but this difficulty is 
removed by the addition of a small percentage of mercury. Such an 
addition of mercury to cadmium gives an even distribution of the 
bright lines over the whole range of the spectrum. The amount of 
mercury which is necessary varies from 3 to 10 per cent.. according 
to the shape and size of the lamp. A sort of fractional distillation 
allows the adjustment of the amount of mercury in any particular 
case, and this can be done before the lamp is sealed off. The colour 
of the light obtained in this way is quite satisfactory, and is a great 
improvement on the ordinary mercury light. 

Measurementa for efficiency were carried out on two kinds of lamp. 
The first kind had an anode of graphite and the second of the cad- 
mium amalgam, the kathode in both cases consisting of the amalgam. 
The former kind was found to be far less efficient than the latter. 
The graphite type may therefore be left out of consideration, but it 
may be said of both types that a considerable output of light is neces- 
sary before any proper efficiency is reached. It has been often 
asserted that the efficiency of a lamp using an amalgam must be less 
than that of one using mercury. But this does not necessarily seem 
to be the case, in so far as our figures go, when compared with those 
obtained by Kiich and Retschinsky on mercury lamps. The fol- 
lowing table gives comparative results :— 


|. Cadmium amalgam. | Mereurv. 
Total _—— ——À— —— MM ——— 
watts, m Watts Watts Watts 
Lan per c.p. per c.p. per c.p. 

150 | 150 1-00 0-87 — 

220 | 310 0-71 0-68 0-89 

300 590 0:51 0-17 0-64 

380 960 0-40 0-34 0-45 

540 2.370 0-23 0-23 0-29 

j: , 39,800 0-16 0-21 0-25 


— —À — ee ET -— 


These figures show two columns for the watts per candle-power of 
the mercury lamp, and these are taken from two sets of experiments 
by Küch and Retschinsky, published in their Paper in the “ Annalen 
der Phvsik " in 1906. The above table shows that the efficiency of 
the cadinium amalgam lamp is very similar to that of the mercury 
lamp, but ultimately reaches a slightly better value, viz., 0-16 watt 
per candle-power, as compared with 0:21. The cadmium lamp, 
however, takes more current for a given voltage than the mercury 
lamp, at any rate in so far as these particular experiments are con- 
cerned —that is to sav. if we contine ourattention to that part of the 
curve which gives a reasonable efficiency. But this can be rectified 
by using very small vessels for housing the electrodes. The cad- 
mium mercury lamp, like the mercury vapour lamp, needs a certain 
time to settle down, during which time the voltage, watts and candle- 
power increase, while the current and the watts per candle-power 
decrease. 

The method of starting the lamp presents certain problems to be 
solved. Thus, the following methods may be mentioned. A patent 
has been applied for. relating to a method of using a small induction 
coil. giving a spark of 10 mm., in combination with an auxiliary anode. 
A Wehnelt kathode may be used, depending on the known property 
of the oxides of calcium, barium and strontium, when hot. to emit 
negative electrons. An auxiliary arc may be used, operated by an 
external agency, or an electromagnetic method may be employed. 
Several patents are mentioned in connection with these methods. 
The two best methods yet discovered by the author are as follows: 
In the first case, the anode consists of a block of graphite, flexibly 
attached to a small iron chain by means of which it is connected to 
the outer terminal On tilting the tube, the graphite block can be 
made to come in contact with the amalgam kathode; the arc is 


B | Started by tilting the anode back again, leaving the lamp to burn in 
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its normal position. The second method consists in mounting a 
contact ring within the wall of the tube, in the neighbourhood of the 
kathode, this contact ring being connected by a carbon filament of 
high resistance to the anode. When the lamp is extinguished, the 
walls of the tube are covered with a thin conducting deposit of cad- 
mium. This is sufficient to connect electrically the contact ring to 
the kathode; the result of the passage of current is that the con- 
ducting film of deposit is volatilised, and this causes the arc to start. 
The second method is very simple, and is probably the most likely 
way by which lamps of this tvpe, with solid electrodes, can be started. 


CORONA LOSSES BETWEEN WIRES AT HIGH 
VOLTAGES.* 


BY C, F. HARDING. 


Summary.—The author describes his method of measuring corona 
losses with an oscillograph connected directly in the high-tension circuit. 
The corona loss curves are found to be parabolas, the constants of the 
equations being different below and above the critical voltage. 


It is the object of this Paper first to set forth the results of tests 
recently performed at Purdue University by a method differing in 
some respects from any previously published, and then to compare 
the results obtained by various observers upon such a basis as to aid 
in the early confirmation of formulas which may be generally used in 
transmission line design. 

The line upon which the tests were made was constructed for the 
purpose, and was about 1,380 ft. in length, made up of three spans of 
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approximately equal length. Steel poles with 18 ft. cross arms sup- 
ported the line, through the agency of five-part suspension insu- 
lators. An insulator rack, similar in all respects to the insulators 
upon the line but containing only a few feet of line wire, was pro- 
vided in order that the losses over the insulators might be separately 
measured and deducted. The method employed was not unlike the 
one outlined by Peek,t but the introduction of some new details has 
been made therein which add much valuable data to the tests, and 
possibly permit of greater accuracy in the final results. 

The secondary of a 300,000-volt 30 kw. 60-cycle transformer, 
previously constructed at the University, was opened at the earthed 
neutral and à Rowland dynamometer, calibrated as an ammeter, 
and one of the elements of an oscillograph were connected in series 
therewith (see Fig. 1). An auxiliary coil having a diameter equal to 
that of an average secondary coil and so placed as to link the average 
flux cutting the secondary coils was connected in parallel with a volt- 
meter and a second oscillograph element. The middle point of the 
auxiliary coil was earthed. A spark-gap was introduced into the 
secondary circuit (see Fig. 1) in case the latter should be accidentally 
opened. The ratio of turns on the auxiliary and secondary windings 
was not depended upon to determine the secondary voltage, but a 
calibration curve was plotted between auxiliary coil voltage and 


amatis, 


* Abstract of a Paper read before the American Institute of Electrical 
gineers. 


t A.LE.E. * Proceedings," July, 1911. 


gecondary voltage as determined by spark-gap measurement under all 
conditions of transformer loading and line spacing. 

The line spacing having been carefully adjusted, the calibration 
of the auxiliary coil voltage in terms of both spark-gap distance and 
actual kilovolts taken from the A.I.E.E. standard spark-gap curve 
was determined, first with the line and feeders and, secondly, with the 
rack and feeders connected to the transformer. The difference 
between these two calibration curves, due to the greater leakage flux 
in the transformer when furnishing the greater charging current de- 
manded by the line, is quite marked, and may have introduced 
errors in other investigations, even when a portion of the secondary 
winding was used as an auxiliary exploring coil, if the above calibra- 
tion with the secondary line spark-gap was neglected. 

With this information at hand,eight or nine desirable voltages 
were selected for the test, and after the amplitude of the waves of 
voltage and current had been carefully adjusted upon the oscillo- 
graph screen by varying oscillograph field excitation, suspension 
tension and galvanometer circuit resistance in the case of the voltage 
wave, a film was exposed at each voltage to obtain a single point on 
the loss curve. By displacing the zero line somewhat the two wave 
forms at a single voltage with and without the rack could be exposed 
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upon a single film. At the instant the film was exposed, readings 
of secondary current and auxiliary coil voltage, the latter being held 
constant during the test, were taken, together with primary voltage, 
current and power. 

As wave distortion, if present, would require the calculation of an 
equivalent sine wave in order to make this method dependable, a 
careful study was made of the wave shapes obtained for both voltage 
and current. Only at very low values of line voltage was any 
effective distortion noticeable ; and the error was seen to be small 
and located upon a portion of the loss curve whero it is of little conse- 
quence. The zero line produced by the oscillograph was not de- 
pended upon, but the mean of the maximum deflections of the waves 
was used for drawing an accurate zero line upon the film. 


Results.—Curves showing the relation between corona loss and 
voltage between wires for No. 4 B. & S. solid copper-clad steel wires 
are given in the Paper for different spacings of the wires. In Fig. 2 
herewith are given the curves for 10 ft. spacing. A marked change 
in the power factor will be noticed beyond the critical voltage. 
Later tests showed that the loss over the insulators was negligible, 
and that the lower loss curve was made up principally of feeder 
losses. All losses were reduced to a standard line length (two wires 
in parallel) of 1,000 ft. 

The square roots of the kilowatt values were next plotted, as in 
Fig. 3, against kilovolts as abscisse. It is evident they obey tho 
quadratic law, both above and below the visual critical voltage, €s- 
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The application of the ZA method to these curves results as 
follows :— 


| Equation of curve. 
Critical - 
Spacing | disruptive — 


Below visual critical Above visual critical 


voltage. voltage. voltage. 
6 ft. 59-3 kw. =:0-00158 (e—14-9)? | kw. =0-00404 (e— 29-7)? 
8 ft. 69-3 kw. =0:00086 (e— 7-5)? | kw.= 0:00512 (e—34-7)? 
10 ft. 775, kw. =0-00022 (¢ + 6-45)? , kw. =0-00388 (e — 38:8)? 


It is a significant fact that these corona loss curves obey a quad- 
ratic law, although the constant is different for the two portions of 
the curve. Peek’s curve below the visual critical voltage was repre- 
sented by a more complicated equation than the quadratic. A study 
of the results of other observers indicates that only an occasional 
curve obeys the quadratic law. For instance, but four of the 29 
curves determined by Mershon * are quadratic and these four repre- 
sent tests upon very large stranded cables at comparatively low 
voltages, so that but little of the curve above the critical voltage is 
available. The corona losses upon the Shoshone—Denver lines of the 
Central Colorado Power Co. were found by Faccioli p to obey the 
quadraticlaw. The three groups of tests reported by Peck. Faccioli, 
and the present Paper not only offer an interesting comparison be- 
tween results upon actual and experimental transmission lines, but. 
following as they do the quadratic law, the latter seems to have been 
fully established as the correct law of corona. 
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The use of copper clad steel wire in these tests has already been 
mentioned. It may be of interest to note that the conductivity of 
this line was 43 per cent. of that of a copper line of the same gauge, 
and that the impedance with the 8 ft. spacing was found to be 
0-634 ohm per 1,000 ft. of wire. The impedance of a No. 4 B. & N. 
copper line with the same spacing is found to be 46-9 per cent. of the 
copper clad line. With the higher voltages, longer spans and corona 
loss limitations, however, the increase in impedance may prove to be 
a negligible factor, and the increased tensile strength found to be 
valuable for high-tension line construction. 


LARGE ELECTRIC SYRENS. 


The installation of electric power plant on dock sides, harbours, 
&c., provides facilities for the carrying-out of numerous operations 
subsidiary to those performed by cranes, winches, capstans, &c. 
We recently described the extensive electric power equipment which 
the Great Central Railway Co. has laid down at Immingham Dock, 
and in conjunction with that we now give details of an interesting 
eleetrie syren which has been specially made for use during fog at 
these docks. The design had to be approached from the point of 
view of the official requirements as to length of blast and intervals 
between blasts, and in addition it was required to run without attention 
for extended periods. Various systems were considered, and finally 
it was decided to adopt a combination of a constant running motor, 
an electromagnetic clutch and a suitable switching device operated 
by the motor, for putting the clutch in and out of circuit. This system 
was the only one which admitted of the work being carried out iua 
sound engineering way. 


* A. E. E. " Transactions,” Vol. XXVII. + /bid., Vol. XXX. 


The case of the syren is of cast iron and encloses the motor, the 
cam-gear, the switches and the electromagnetic clutch. The hom 
and rotor are external to the case. The cams areactuated by 
a double reduction worm gear enclosed in an oil containing case. 
There are four snail cams that give a sharp movement to the 
spring controlled switch arms, the action of which is to switch in 
the coil of the clutch on the one hand and the coil of the brake 
on the other; the object of the latter is to bring the rotor to 
rest smartly at the end of a blast. The clutch is neatly fitted into 
a boss on the containing case, this boss also carrying the rotor housing 
and the horn. The rotor is of cast aluminium in two parts, which 
when brought together form a number of internal radial channels 
terminating in rectangular nozzles at the periphery of the drum. 
A number of slots are made in the rotor housing to correspond with 
these nozzles in the rotor. The rotation of the drum draws air down 
the horn and discharges it rapidly through the nozzles, producing a 
fairly high pitched and penetrating note. 

The motor develops 1 H.P. at normal speed, and is wound for 
400 volts direct-current. It is run up by an ordinary radial arm 
starter with no-load release. In order to prevent the svren being 
sounded during the starting of the motor an auxiliary contact is 
provided by which the circuit of the magnetic clutch is closed only 
when the starter arm is moved to the final ** on" position. Should the 
cluteh switch be left in or on the point of closing when the syren is 
shut down the running of the motor would adjust the position of the 
switch before the clutch circuit is closed. 


PARLIAMENTARY INTELLIGENCE. 


— Gam ——— —— 
IMPERIAL WIRELESS TELEGRAPH SERVICE. 


In the House of Commons to-day (Friday) the Postmaster-General 
(Mr. H. Samuel) will with lraw the motion debated on the day the House 
rose for the summer recess, which pledged the House to approval of what 
has come to be called the Marconi contract, and will substitute for it 
the following :— 

That a Select Committee be appointed to investigate the circumstances 
connected. with the negotiation and completion of the agreement and to 
report thereon, and whether the agreement is desirable and should be 
approved ; that the Committee have power to send for persons, papers 
and records. 


In the House of Commons on Wednesday the Postmaster-General was 
asked if the agreement with Marconi's Wireless Telegraph Co, in 1909 
provided for extending the system outside Great. Britain upon arbitration 
terms ; and, if so, whether advantage was taken of that provision when 
arranging terms of the new contract with the company. 

In reply, Mr. H. SAMUEL said the paragraph in the agreement referred 
to merely provided that if at any future time the Government desired to 
use the Marconi patents for purposes of communication with any station 
outside the United Kingdom the terms should be settled (failing agree- 
ment) in accordance with the provisions of sec. 29 of the Patents and 
Designs Act, 1907. It, therefore, merely recited and added nothing to 
the powers already existing in the hands of the Government under that 
Act. Advantage could only have been taken of that provision if the 
Government had decided itself to erect the stations for the Imperial wire- 
less system through one of its own departments, instead of contracting 
for them. 


CHANGES IN TELEPHONE NUMBERS. 


In the House of Commons on Wednesday, Sir G. PARKER asked whether 
the Postmaster-General had taken into consideration the fact that the 
change in telephone numbers proposed for January next would be a 
matter of considerable expense to those who had already had their letter- 
paper stamped in quantities. 

In reply, Mr. H. SAMUEL said the transfer of subscribers to the new 
Regent Exchange might put some among them to inconvenience and 
expense, but the transfer was indispensable if the service was to be 
efficiently conducted. Three months’ notice had been given to the 
subscribers. 


LEGAL INTELLIGENCE. 


[Es d 
ine m Wilson v. West Ham Corporation, 


At Ilford County Court on. Wednesday, before His Honour, Judge 
Tindall Atkinson, Mr. T. H. Wilson sued West Ham Corporation for 
damages for injuries sustained by falling down the staircase of a stationary 
tramcarat Barking. It appeared that the car had arrived at the terminus, 
and before plaintiff could alight the conductor changed the trolley arm 
and plunged the car in darkness. Plaintiff fell down the stairs and 
injured his back, which incapacitated him for some time. 

The judge held there had been negligence in putting the car into dark- 
ness before the conductor had ascertained whether the passengers were 
in a place of safety, and awarded plaintiff £20, with costs. pe 
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HOW LONG? 


WE have done enough talking. We do not want any 
more experiments. By this time we should be getting 
better value for the money which we are spending. It is 
now time to bring prominently, persistently and persua- 
sively before the public the advantages of the electric 
service. The present state of affairs is a sardonic com- 
mentary upon the industry and business of electrical manu- 
facture and electricity supply. On the one hand, we have 
organised manufacturing standardising its products, making 
apparatus in large quantities so as to cheapen production, 
and giving publicity to these manufactures through the 
columns of the trade Press (the lay Press has only been 
made use of recently to any extent by metal lamp makers) ; 
on the other hand, we have electricity supply undertakings 
equipped more or less with modern plant and producing 
energy under highly economical conditions. The engi- 
neering side of these undertakings has, in the majority of 
cases, been raised to the high standard demanded by 
modern operating conditions. These same undertakings 
are in a position to supply this energy at charges which the 
public would appreciate were they better educated in the 
uses of electricity consuming devices. The establishment of 
a commercial department in electricity supply undertakings 
on anything approaching an adequate scale is only possible 
in large and medium-sized towns. The smaller systems 
cannot afford to branch out in this direction at the moment, 
In addition to the foregoing there is that important branch 
of the industry made up of the contracting element which 
can contribute to the greater popularity and ultimate 
success of electricity supply. 

How long must we wait for these mutually interdependent 
sections of the industry to take definite action in the matter 
of publicity? The British Commercial Gas Association 
has been holding its annual meeting in Manchester this 
week. This organisation is the result of co-operative effort 
on the part of the progressive gas undertakings throughout 
the country. It exists for the express purpose of co-ordi- 
nating and distributing data which will be useful to the 
technical gas man and gas engineer. It has got into work- 
ing order an important section of its organisation which is 
purchasing space in the daily papers and illustrated weeklies 
and filling this with attractive and forceful advertising 
matter. This advertising matter is written in such a way 
that it gives the public just that impression of gas which 
the gas industry thinks it should have. There is no abuse 


of competitors and, with a few exceptions, there is very 
little exaggeration of fact. 

How long is the electrical industry willing to remain 
inactive ? The question has been discussed ad nauseam. 
Innumerable propositions have been put forward, but we 
are no nearer the desired object. The Institution of Elec- 
trical Engineers, the B.E.A.M.A., the I.M.E.A. and the 
E.C.A. are all interested. The first named should act in 
bringing together the last three. The fact that there is a 
boom in the electrical industry at the present moment is no 
excuse for inaction. The campaign of the British Com- 
mercial Gas Association has shown how ignorant the public 
still is on many important matters relating to the uses of 
gas. How much more so must it not be the case with the 
publie and the uses of electricity ? Had the present boom 
in the electrical industry been accompanied by a useful and 
educative publicity campaign in the daily papers, it would 
have done an enormous amount of good. The manufac- 
turer and the station engineer can hardly say that they are 
unprepared for coping with an excessive demand for elec- 
trical apparatus and electrical energy. It is, however, still 
possible for this scheme to go forward and be completed in 
time for next year's lighting season. Such action would 
assist in maintaining the existing prosperous conditions in 
the industry. But, we repeat, How long must we wait ? 


Southport Exhibition. 

Contemporaneous with the publication of Mr. S. J. Watson's 
report on the Southport electricity undertaking is the holding 
of an electrical exhibition. The local. papers speak highly of 
the display of electrical apparatus for lighting, cooking and 
heating. ‘‘ The Southport Visitor’ especially rhapsodises on 
joys of electric cooking. Lectures have been given daily by 
“ Tricity " Grogan, and the attendances point to the existence 
of a keen appreciation of the merits of cooking by electricity. 
Mr. Black, the Corporation electrical engineer, is revising his 
rates for cooking, and will, we understand, put forward a tariff 
of 121 per cent. on the assessment and ld. per unit. Public 
support should follow this reduction of charges, and the building 
ip of a cooking load will certainly help the undertaking out of 
its present difficult position. We hope that Mr. Black will be 
able to make good. 


The Engineering Exhibition. 

The opening ceremony of the Olympia Engineering Exhibi- 
tion was performed on Friday last by the Right Hon. the Earl of 
Selborne, K.G., G.C.M.G. It is in every way a noteworthy 
exhibition. Our readers who are interested in machine-tool 
design and operation should not miss the exhibition on any 
account. It is essentially a practical show, and will appeal to 
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practical men. We must compliment the organising managers 
upon the rule which they made confining the use of highly 
partitioned stands to the gallery. In the body of the hall only 
open exhibits are permitted, and the effect produced 1s similar 
to that obtained at the Motor Show; a clear view across the 
hall is possible. The exhibits are more British than they have 
been at previous engineering exhibitions, a fact which indicates 
a greater appreciation of the need for home-manufactured 
machine tools. The German and American still supply a large 
quantity of the machine tools used in this country, but it 1s 
probable that one of the effects of this exhibition will be to 
give greater encouragement to the British manufacturer than 
heretofore. Electric powcr plays a useful part in the exhibition, 
most of the machine tools being shown in actual operation. 
The occasion is the first on which so many motors—nearly 90 
in all—have been included as a “ silent" exhibit for electrica! 
energy. Without any beating of the band, electric power 
contributes one of the most important items in an important 
exhibition. 


The British Commercial Gas Association. 


The first Annual Conference of the British Commercial Gas 
Association concluded in Manchester on the 9th inst. During 
a three days’ sitting a quantity of business was got through. 
Next year the Association will meet in London, and will co- 
operate with the Institution of Gas Engineers on the occasion of 
the celebration of the Jubilee of the last-named institution. The 
Manchester meeting has attracted a great deal of attention in 
the locality, and numerous functions have been held which were 
made the occasions for a little speech-making. Mr. Councillor 
Kay (Chairman of the Manchester Gas Committee) gave it as 
his opinion that “the publicity which could be obtained through 
the Association would be the salvation of the gas industry.” 
Mr. Corbett Woodall, President of the Association, in his 
presidential address said that the Association had three 
important sections—Publicity ; Sales Organisation ; Service 
Development. Be it noted that Mr. Woodall places Publicity 
first. In the report of the General Committee it is stated that 
3,250 inquiries have been received as a result of the advertising 
campaign in the lay Press. The significant part about these 
returns 1s that three-fourths of them have come from districts 
in which the gas undertakings do not subscribe to the work 
of the Association. The Association at present have an in- 
come of £12,500 from subscriptions, and contributions from 
special sources other than the gas undertakings. This amount 
is evidently not sufficient, for the report states that " the Com- 
mittee are continually hampered in their operations by the lack 
of additional funds.” This Conference and its reports and 
conclusions have & singular significance. They should be 
studied very closely. We regard them as a valuable index to 
what will ultimately have to be done in our own industry, 
when the various interests concerned with the development of 
the electric service really come together and get to business. 


International Exhibitions. 

In recent years much has been written on the value of 
exhibitions. The frequency with which international, national 
and trade exhibitions have been held has modified the views of 
many manufacturers and traders. It is generally agreed that 
in many cases the expense and trouble involved in preparing, 
despatching and maintaining displays of goods and manufac- 
tures at certain exhibitions are out of all proportion to the ad- 
vantages gained. Not infrequently the poor results are due to 
lack of organisation, want of method, or other remediable cause. 

In connection with international exhibitions the Govern- 
ment of this country has until quite recently been somewhat 
apathetic in the matter of arranging for suitable displays of 
typical national manufactures, and even now, although there 
is an exhibitions department of the Board of Trade, we are, in 
some respects behind other countries. In Germany and the 
United States the commercial organisation is better, more 
coherent and up to date, while the Government, especially in 
the case of Germany, is much more sympathetic and ready to 
lend a helping hand in organising suitable national displays. 
Japan also pursues a progressive policy in these matters. 


According to a correspondent of “ The Times,” she has already 
selected a site at the San Francisco Exhibition to be held in 
1915. 

The whole subject of international exhibitions is being dis- 
cussed at the International Exhibitions Conference for the 
regulation of international exhibitions, which was opened at 
Berlin on Tuesday by Herr von Kiderlen-Wüchter, the German 
Secretary of State for Foreign Affairs. In welcoming the dele- 
gates the Foreign Secretary pointed out that the number of 
exhibitions was growing from vear to vear, and that in conse- 
quence of their frequency a certain * exhibitior lassitude "" was 
beginning to be noticeable in industrial quarters. That con- 
dition of things was not without danger. The conference had 
now to find whether it was not possible to devise some general 
rules which would prevent international exhibitions from fol- 
lowing on each other's heels at too short intervals. 

The British delegates at the conference are Sir Alfred E. 
Bateman, K.C.M.G., Mr. U. F. Wintour (Director of the Exhi- 
bitions Branch, Board of Trade), Mr. Walter F. Reid, F.I.C., 
F.C.S., and Mr. E. Wyldbore-Smith (Exhibitions Branch of the 
Board of Trade). Mr. H. G. Chilton, Second Secretary at His 
Majesty's Embassy, Berlin, and Mr. R. F. H. Duke, Exhibitions 
Branch of the Board of Trade, will act as secretaries to the 
British delegates. 

We shall return to this subject after the conference has con- 
cluded its labours. 


BUSINESS NOTICES. 


The“ E. N.S." Electric Co., who are equipping premises at Adderley- 
road, Saltley, Birmingham. for the manufacture of switches. fuse- 
boards and other electrical accessories, announce that they will 
shortly be in a position to execute orders. 

It is announced that Messrs. Harland & Wolff have sold to a new 
company. the Burmeister and Wain (Diesel System) Oil Engine Co., 
the engineering shops at Glasgow which previously belonged to the 
London and Glasgow Engineering and Tron Shipbuilding Co. In 
future these shops will be used solely for the manufacture of Diesel 
engines on the Burmeister-Wain principle. Lord Pirrie will be 
chairman of the new company. 

The Westinghouse-Cooper-Hewitt Co., whose London oflices. and 
works were formerly at 151-2 Great Saffron Hill, K.C., have, conse- 
quent upon the development of business, removed to more commo- 
dious premises at 80, York-road, King's Cross, London. N. The 
telephone number remains 1647 City. whilst the telegraphic address 
now reads: ** Hewittic, Kincross, London." 

The Rail-less Electric Traction Co. have decided to remove their 
works from London to Hunslet, Leeds. 


Increase of Prices.—Owing to the continued rise in the price of 
all raw material used in the manufacture of electric motor control 
apparatus, the Adams Mfg. Co. notify an increase in all published 
prices in their catalogue of '* Adams Igranic " switchgear after tho 
] 5th inst. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


The examination took place at Birmingham Bankruptey Court on 
Wednesday of Albt. Edwd. Martin (trading as the Midland Electrical 
Supply Co.), 39, Great Charles-street, Birmingham. 

The gross liabilities were £1,264. 5s. 8d., of which £795, 75. was expected 
to rank. The assets were estimated to produce £66, Is. 5d., leaving a 
deficienev of £729. 5s. 7d. In June, 1908, debtor left e pertnership 
business to which he had belonged end then commenced to trade as the 
Midland Electrical Supply Co. In August lest he suspended paymen:, 
He admitted he was aware of his inselveneyv in June, 1909, but he hoped 
matters would improve. He also admitted his position was entirely due 
to extravagant living, but he attributed his failure to want of capital, 
having to pay interest and insurance premiums in respect of borrowed 
capital, loss on contracts, &e. Examination closed. 

The Institute of Wireless Telegraphy (Ltd.) is being wound-up 
voluntarily. and Mr. G. P. Taylor, 36. Spring-gardens, Manchester, 
lias been appointed liquidator. 

A meeting to receive an account of the winding-up of the Pearson 
Fire Alarm (Ltd.) will be held on Nov. 12 at 67, Watling-street, 
London. E.C. | 

A dividend is to be paid to creditors of Thos. Topping. electrical 
and mechanical engineer, 361, Lord.street, Southport. Claims to 
Mr. E. D. Symond, 11, Dale-street, Liverpool, by Oct. 23. 
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ELECTRICITY SUPPLY. 


EXTENSIONS. 

Birmingham.—An unopposed inquiry was held last week into the 
application of the Corporation for sanction to borrow (inter alia) 
£12,894 for the erection of a new boiler house at the Summer-lane 
electricity works. 

The Town Clerk (Mr. E. V. Hiley), who supported the application, 
said the Council had been obliged to commence the work because there 
had been a very large increase in the demand for electric current, especi- 


ally for power purposes. The total output of the undertaking next year 
would be about 60,000,000 units. 

The inspector (Mr. T. C. Ekin) remarked that if the undertaking pro- 
gressed at such arate Manchester would have to look to its laurels. There 
the output was 87,000,000 units. 

Dublin.—The Electric Supply Committee find it necessary to 
revise their application to the L.G. Board for sanction to raise an 
additional loan for extensions of the electricity undertaking. 

The Committee now recommend that the Board be asked to allow the 
unexpended amount of the loan granted in 1909 for the development of 
the Ringsend Dock area to be diverted from that purpose and applied to 
meet the increased demands for electricity supply in the Glasnevin and 
Drumcondra districts. Prior to 1909 the Electric Committeo had re- 
ccived several inquiries from the Ringsend Docks area, but, after sanction 
had bcen obtained to a loan, only a small demand was forthcoming, and 
the greater part of the amount sanctioned has not been expended. The 
Council are now recommended to approve of an amendment of the appli- 
cation already passed to obtain a loan of £7,600 for the extension of thc 
distributing systems of Glasnevin and Drumcondra. The cable work and 
sub-station transformers come within the contracts recently made with 
the British Insulated & Helsby Cables and the British Electric Trans- 
former Co., and the sub-station switchboard and the switchboard exten- 
sion &t Fleet-strect will be ordered as an addition to the contract with 
Ferranti Ltd. 

Hereford.—The Council have received sanction to a loan of £1,000 
for cable extensions, the amount to be repaid within 25 years. 


Hornsey.—Councillor Moritz stated at the Council meeting last 
week that the cost of main extensions during the year ended March 31 
was £1,362, against the estimated cost of £1,821. 

Sanction has been reczived to the borrowing of £4,000 for 
extensions of mains. 

Rochdale.—The Council have applied for sanction to a loan for 
defraying the cost of a 1,000 kw. three-phase steam alternator, con- 
densing plant, pipework, &c. 

Wakefield.— Application has been made for sanction to loans of 
£3,000 for mains, £500 for sub-stations and £500 for transformers. 


Watford.—At the last meeting of the Urban Council a report 
by the electrical engineer (Mr. F. W. Purse), dealing with proposed 
extensions of the generating plant (at a cost of £3,685), necessitated 
by the increased demand for current for lighting and power, was 
approved, and tenders are to be invited. 

Subject to the consent of the Rurel Council, application is to be made 
for a provisional electric-lighting order for the rural district. 

Wrexham.—The Council have received sanction to a loan of £1,200 
for cables (repayable in 25 years) and £600 for services (15 years). 

The Council have decided to give a supply of electric current to the 
miners' rescue station, and application is to b» made to the Board of 
Trade for an order to authorise the extension of the cables, as the station 
is outside the borough. 


GENERAL. ; 


Abbots Langley.—The members of the Parish Council appear to be 
jubilant over the prospect of Watford Urban Council obtaining 
powers for the supply of electricity in the rural district. 

Bangor (Co. Down).—The gas manager has been instructed to 
submit a report as to the cost of a small electricity generating plant. 

Birmingham.—The Electric Supply Co. have completed their 
contracts for a supply of coal for the ensuing year. The amount is 
£167,000, and the price per ton is over 1s. more than that paid 12 
months ago. 

Eastbourne.—The Electricity Committee will provide larger trans- 
formers and new high-pressure switches at Cavendish-place sub- 
station at a cost of £150. 

Electric Light in Cottages.— At a recent meeting at North Skelton 
Mr. A. Graham (of Messrs. Graham Bros.), of Middlesbrough, ex- 
plained the conditions under which a supply of electricity was now 
given in North Skelton for cottage lighting. 

Mr. GRAHAM stated that now, owing to the increased efficiency of 
metal filament lamps, and also to the enterprise of the Cleveland & 
Durham Electric Power Co., electric light was now within reach of the 
humblest cottager. Under the proposed scheme cottages would be sup- 
plied at lld. per week during 18 weeks in the winter, and 5d. per week for 
the remainder, or a flat rate of 7d. per week throughout the vear; 16 c. p. 
lampe would be installed in the bedrooms and 32 c.p. in the living rooms. 


For electric heating or cooking, meters would be fixed and eurrent 
supplied at a reduced rate. Where occupiers could not bear the cost, 
wiring would be carried out on the hire-purchase system, occupants being 


required to pay 6d. per week for 64 weeks for the installation of a four- 
roomed cottage. 


After the meeting many householders applied for a service on the above 
terms, which will be given at an early date. 


Glasgow.—Last week the Corporation decided to instruct the 
Electricity Committee to obtain information as to the charges made 
in the principal towns in the United Kingdom for the supply of elec- 
tricity for power and lighting purposes, and to submit a return show- 
ing the charges. | 


Hackney (London).—The Electricity Committee, who have been 
making inquiries into the possibility of a fire occurring at the elec- 
tricity works, report that the station was designed much later than 
those at Islington and Ilford, and every precaution known at the 
time to prevent or minimise the effects of a fire was adopted. It 
cannot be certified that a burn-out would be impossible, but it would 
be most improbable, and could not be so serious as the recent troubles 
at Islington and Ilford were. 


Hammersmith (London).—4A stand-by supply of current is to be 
given to the Park Cinema Synd., subject to the company paying not 
less than £4 per kilowatt maximum demand which the Council may 
be required to furnish, plus the standard rates per unit for all current 
actually consumed. 


Hazel Grove (Cheshire).—The Council are considering the advisa- 
bility of adopting electricity for street lighting in Bramall and 
adjoining districts. 

Hessle.—The Electric Light Sub-committee have been instructed 
to continue their negotiations with Hull Corporation and such other 
companies or firms as they might think fit with the object of putting 


the Council's electric lighting order into force on the best possible 
terms. 


Hove.—At the meeting of the Council yesterday (Thursday) the 
General Purposes Committee submitted an important report recom- 
mending the purchase of the undertaking of the Hove Electric 
Lighting Co. 

At present the Council are supplving current, which is purchased in 
bulk from Brighton Corporation, in the Aldrington distriet, but in the 
remainder of the arca current is supplied by the Hove Electric Lighting 
Co., which has a share capital of £100,000 with &bout £50,000 in deben- 
tures, and it is anticipated that the purchase will involve the Council in 
an expenditure of over £200,000, but it is considered that it is essential in 
the interests of the development of Hove to provide a cheap supply of 
electric current for lighting, and the question of power is also important 
in view of possible developments in traction. If the Council decide to 
purchase notice must be given to the company not later than December 
next. 


We were informel yesterday (Thursday) evening that the Corpora- 
tion deferred further consideration of the matter to a mceting to be held 
at an early date. 

Islington (London).—The Council have referred to the Lighting 
Committee a communication from the County of London Electric 
Supply Co. suggesting that, in view of the recent fire at the municipal 
electricity station, it might be worth the Council's while to again 
consider the advisability of taking (as a matter of insurance), a bulk 
supply from the company's mains, and offering to submit a more 
favourable quotation for such a supply than that submitted on a 
former occasion. 


Llanfairfechan.—A report on an electricity supply scheme for the 
district has been prepared by Mr. W. R. Walton. The report has 
been ordered to be printed and copies to be supplied to members. A 
special meeting of the Council will be held to consider the scheme 4 
which is estimated to cost £5,000. 


Lytham.—Councillor Ainscough has been elected chairman of the 
newly formed Electric Lighting Committee. The question of select- 
ing a site for a generating station is under consideration. 

On the 3rd inst. the Council passed à formal resolution authorising 
application for a provisional electric lighting order. 


North Berwick.—The Council have agreed to the transfer of the 
local electric lighting order from Messrs, Crompton & Co. to the 
North Berwick and District Electric Light and Power Co. 


Royston.— The Council have recently interviewed Mr. W. B. Wood- 
house, chief engineer of the Yorkshire Electric Power Co., as to the 
supply of electricity in the district. 

The Yorkshire Company's cables are leid to within hilf a mile of 
Royston, and Mr. Woodhouse seid they could light the streets or supply 
the Council with electricity in bulk, but as it is desired to know if the 
owners of property are prepared to support an electricity supply scheme 
the question of obtaining a provisional order has been deferred. 

Sligo.—The Council have decided to instruct Mr. Lawless, of 
Dublin, to prepare specifications for electricity supply works, and 
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the Council's solicitor has been asked to report on the advisability 
of obtaining a provisional electric lighting order. 

Spalding.—The County Engineering & Lighting Co. which proposes 
to apply for a provisional order, has been informed by the Gas Com- 
mittee that they recommend the Council not to seek to obtain electric 
supply powers, and that they would discourage an application by any 
other person or company. 

Stroud.—The Council have agreed to meet Mr. V. A. Lawson: 
who is acting for a company which is desirous of obtaining a pro- 
visional electric lighting order. 

Woodbridge.—The Rural Electricity Co. have offered to obtain 
electricity supply powers and to erect a generating station, provided 
the Council do all in their power to assist the company, and undertake 
not to apply for a provisional order for 21 years or support any other 
company, The matter is to be dealt with at a special meeting of the 
whole Council in Committee. 


LIGHTING NOTES. 


Accrington.—The Electricity Committee have decided to proceed 
with the proposed scheme of overhead lighting and the electrical 
engineer (Mr. H. Gray) has been authorised to arrange for wiring, &c. 

Bedlington.— The Council have recently inaugurated a scheme of 
public electric lighting which includes the lighting of the highway 
from Bedlington Station to Red Row and on to West Sleekburn, 
Stakeford, Choppington Guide Post and Bomarsund. Electric cur- 
rent is supplied by the Bedlington Coal Co. from the power station 
at Bomarsund Colliery. 

Belfast.—The Police Committee report that the central lighting 
which had been adopted experimentally in Upper Donegall-street 
had proved successful. Everybody considered the lighting a vast 


improvement, while there had been none of that interference with the 
tramcars which some people had predicted. It was to be regretted 


that the Corporation had removed the central tramway poles from 
streets which, if those poles had remained, could have been lighted 
from them in the most perfect manner. As it was, they hoped to 
extend the central electric lighting as opportunity offered. 
Bromley.—The Rural Council have consented to the application 
of the Chislehurst Electric Supply Co. for an order to supply electric 
current to premises in St. Paul's Cray. 
_ Burton-on-Trent.—The public library and reading room is to be 
lighted with single-light fittings (instead of the present three-light 
ones) with 100-watt lamps and special ‘‘ Holophane ” reflectors, 
Church Lighting.—At a recent vestry meeting it was decided to 
obtain a faculty for the electric lighting of the Ormskirk Parish 
Church. The contract for the wiring work has already been let. 
Cwmamman.—At a public meeting of ratepayers last week a 
resolution was passed in favour of a public electric lighting scheme. 
Dromore (co. Down).—The Council have adopted a report of the 


Special Committee on electric lighting. and an engineer is to be 


appointed to prepare plans, &c. In the meantime it has been 
decided to advertise for a site for a generating station. 


Edinburgh.—The electrical engineer (Mr. F. A. Newington) has 
been requested to report on the electric lighting of the Calton Hill. 

Certain improvements are projected at the Edinburgh Sheriff Court, 
including the installation of the electric light, a new system of heating 
and the erection of an elevator. l 

Fareham.—The salary of the electrical engineer (Mr. A. Blake) 
has been increased to £200 a year. 

Thirteen metal tilament lamps are to be erected in the road from Black- 
brook to the first oil lamp at Catisfield. at a cost of £63 and an annual cost 
of £26 for current and maintenance. The gas company’s offer. was 
£2. 17s. 6d. per lamp. In regard to the lighting of Catistield village the 
chairman of the Lighting Committee (Mr. Sandy) has reported that the 
Committee are making inquiries as to the support likely to be reccived 
from the inhabitants if the Council should extend their mains, which 
would entail an estimated cost of between £600 and £700, or an annual 
charge of about £60. If, from the support given, the Council should feel 
warranted in carrying out the extension they would change the public 
lamps at Catisficld from oil to electric light. 

Glasgow.—At the meeting of Glasgow Corporation last week 
the convener of the Watching and Lighting Committee (Mr. 
R. S. Brown) said the results of the visit of the deputation to 
the Continent and to towns in England and Scotland were the 
present experiment of lighting Bath-street. The experiment was 
conducted in à ward which was considered most convenient for the 
Inspector of Lighting, and when completed he had no doubt other 
wards would share in the results. 

Hospital Lighting.—A specification for the electric lighting of the 
Pen hospital is being prepared for the Rural Council by Mr. 

isher. 


Liverpool.—On Monday the electric lighting of the first section of 
the Edge-lane tramway route was inaugurated. 

Metal filament, lamps of 100 c.p. cach are attached to the tramway 
poles and it is stated that the change has effected a great improvement 
in the lighting. The whole of the route was illuminated electrically on 
Wednesday evening. 

Manchester Street Lighting.— At the City Council meeting last week 
Ald. Walker moved 

That so much of the resolution adopted on Nov. 9, 1911 (appointing and 
instructing the Gas Committee) as authorises that Committee to determine 
the method of lighting to be emploved in the public lighting of roads, 
streets, courts and passages be rescinded, and that a special committee 
(to be known as the Lighting Committee) be appointed, to consist of five 
members of the Gas Committee, five members of the Electricity Com- 
mittee and five other members of the Council (not. being members of 
either the Gas Committee or the. Electricity Committee), and that such 
special committee shall, subject to the approval of the Council, deter- 
mine the method to be employed for the publie lighting of all roads 
streets, courts and passages. Ald. Walker maintained that a mistake was 
made in giving the Gas Committee control of the street lighting. It was 
like making the seller of an article the purchaser. That, he contended, 
was wrong when gas was the only illuminant, but it was more objection- 
able still now that there were rival claimants for public favour. He asked 
for no favouritism for electricity or gas, but he thought the existing 
system was out of date. Some months ago a resolution was passed 
calling for a report on the lighting of Cavendish-street and Stretford-road, 
and not a single step had been taken to conform with that resolution. 

The chairman of the Gas Committee (Mr. Kav) suggested that the 
committee should consist of the existing five members from cach of the 
two Committees (the Gas and Electricity Committees) and also of 
Aldermen Copeland, Smethurst, Goldschmidt and Plummer and Mr. 
Litton, The matter resolved itself into a problem as to what prices 
both committees should quote for lighting the streets. 

After an amendment by Ald. Boyle to place the street lighting in the 
hands of the Watch Committee had been rejected, the proposal to 
appoint a special committee was carried. 

Mitchelstown (Co. Cork).—The Council have recently made an 
arrangement with Mr. J. S. Russell for the public lighting, and at the 
last meeting of the Council the areas of supply and charge and other 
particulars of the contract with Mr. Russell were settled. 


Sheffleld.—The City Engineer is to report on the question of 
lighting the whole of the bandstands in the city. The reconstructed 
baths in Corporation-street are to be wired. 


Village Lighting.—Houghton Rural Council have been notified that 
the Lambton & Helton Collieries (Ltd.) will erect an overhead cable 
for the supply of electricity in Lumley and Morton Grange. 


Westminster.—As negotiations with the Westminster Electric 
Supply Corporation for the improvement of the lighting in St. George, 
Hanover-square, have not been completed the company are to be 
approached with a view to the period of the existing contract being 
further extended for six months. 


TRACTION NOTES. 
TRAMWAYS. 


Birmingham District Tramway Facilities.— As the result of negotia- 
tions between the Birmingham and Midland Tramways Joint Com- 
mittee and the general manager of Birmingham Corporation train- 
ways (Mr. A. Baker), arrangements have been made to run a through 
service of cars at intervals of eight minutes between the Bull Stake, 
Darlaston, via Wednesbury and West Bromwich. to Colmore Row, 
Birmingham. It is only intended to run cars with covered tops 
if the service should prove popular. 

On Tuesday Birmingham ‘Tramways Committee will report to the 
Council in favour of the equipment of the Haulev-road tramway route 
and against the proposal to institute a service of motor omnibuses, 

The tramways Committee are considering the question of providing 
better means of communication between Selly Oak and Northfield. 

Dunfermline.—In connection with the proposed new roadway 
between Dunfermline and Rosyth, it is suggested to construct a 
double line of tramway on the road. 


Elland.—Negotiations have taken place between the Council and 
Halifax and Huddersfield Tramways Committees as to tramways 
extensions. 

Elland Council offered subsidies of £100 a vear for five vears, providing 
the proposed routes were not paving ones, and after they had received the 
approval of the local ratepayers. The ratepayers favour the Hudders- 
field scheme, but a postcard. plebiscite of the electorate is to be taken 
before coming to a decision. 

Gateshead.—The Gateshead & District Tramways Co. have decided 
to provide a regular service of motor omnibuses between the tramway 
terminus at Low Fell and Chester-le-St reet. 

Leeds.— Burley Council have conditionally approved the pro- 
posal of the Corporation to equip a route on the rail-less system from 
the present terminus at Guiseley to Otley and Ilkley. 

The conditions imposed include the widening of the roads where necese 
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sary ; payment of rates on the ratable value ; that no clause be inserted 
'in the Leeds Bill giving the Corporation power to supply light to Burley 
except through the Burley Council ; and that Burley Council have power 
to purchase the undertaking in their district at the expiration of 21 years. 


L.C.C. Tramways.—lIslington Council have refused to consent to 
the proposal of the County Council to apply for powers to construct 
tramways from Seven Sisters-road to near Crouch Hill station. 

Marylebone Council have refused to consent to the construction of 
tramways from Marylebone-road to Swiss Cottage and from the Marble 
Arch to Cricklewood. 

Sunderland.—The Corporation have decided to remove the tram- 
way poles from the centre to the sides of thoroughfares. 


Through Running of Tramcars.—It is anticipated that good results 
will follow the introduction of the principle of through running on 
the London County Council and the adjoining municipal tramway 
systems, and that it will counteract the effect of motor omnibus 
competition. 

The tramways of East Ham, Walthamstow and West Ham are already 
linked up with that of London, and the low fare of 5d. return from 
Aldgate to Walthamstow or Ilford has been adopted. The effect on the 
West Ham system, which adopted the lower fares at the beginning of 
August, is indicated by increased receipts, and the same encouraging sign 
is visible on the Metropolitan Electric tramways, which have a through 
running service with the London County Council to Eustor-road. 

It is announced that so far as the London County Council system is 
concerned inter-running is to be a fixed policy. 

Tramway Track and Road Maintenance.—For some time there has 
been a difference between the Corporation and the West Riding 
County Council in regard to the cost of certain work to be carried out 
on the main road in Horsforth in order to remove the inconvenience 
caused by the construction of the Leeds Corporation tramway lines. 

The Corporation denied that the state of the road was due to their 
operations, but ultim:. sly agreed to bear a proportion (approximately 
£380) of the cost of the works, which will amount to £1,262. 3s. 7d. The 
Highways Committee of the West Riding Council report that the matter 
is an illustration of the difficulties which from time to time confront them 
consequent on the failure of local authorities to support' them in their 
efforts to obtain in Tramway Acts and Orders provisions protective of the 
public interest. The Committee are of opinion that it is the duty of 
District Councils, when entering into agreements with tramway under- 
takers, to have regard to the interests of general road traffic, and their 
omission to do so involves the expenditure of publie money which should 
properly be borne by the tramway undertaking. 

Tramways v. Motor Omnibuses.— Edinburgh Tramways Committce 
recommend the Council to obtain powers to run motor omnibuses 
on three routes in the city. 

On Monday a conference was held in the City Chambers between Mr. 
Hall Blyth (chairman) and Mr. Shepherd (manager), of the Edinburgh 
Tramway Co., and the members of the sub-committee of the Tramways 
Committce on the subject, and after discussion Mr. Hall Blyth indicated 
that the company would not oppose the application, and that they would 
be willing to give facilities for the working of the scheme on the basis that 
the entire financial responsibility would rest with the Council. 

The Committee’s recommendation was approved by the Council on 
Tuesday. 


RAILWAYS. 


Thames Valley Electric Railway.—The directors of the Central 
London Railway Co. are preparing a scheme for the extension of the 
line from Wood Lane, Shepherd’s Bush to Chiswick, Kew Gardens, 
Richmond. Twickenham, Teddington and other towns in the Lower 
Thames Valley. Parliamentary powers are to be sought in the next 
session of Parliament. 

It is also announced that the directors of the L. & S.W. Railway 
Co. hope to have electric trains running into Waterloo Station from 
the Thames Valley lines in 18 months’ time. l 

At present the Board is awaiting the arrival of the electrical engineer 
(Mr. H. Jones) who is on his way back from the United States. where h^ 
has been studying the different systems of electrie traction, The general 
scheme of the electrification has been practically setiled, and plans have 
been prepared by the engineer (Mr. Jacomb Hood), but no decision has 
yet been come to whether the overhead single-phase system or third rail 
direct-current system shall be employed. 


RAIL-LESS. 

Rail-less Traction.— Llandaff Rural Council last week approved of 
the recommendation of their Electric Lighting Committee that Mr. 
J. B. Hamilton (general manager of Leeds Corporation tramways) 
be asked whether he would be prepared to report generally as to the 
provision of a system of rail-less cars between Llandaff and Cardiff. 

The Barnsley and District Electric Traction Co. proposes to provide 
a rail-less trolley service to Royston. 


_ The Clepington-road trackless trolley route. Dundee, was officially 
Inspected and approved by Mr. A. P. Trotter last week. 
Birmingham Tramways Committee have recently reported on 
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‘the advisability of installing a service of rail-less trams from the 
centre of the city, via Broad-street, to Harborne.” 

In their report the Committee state that the rail-less system is now 
regarded, from a practical point of view, as having passed the experi- 
mental stage, and it is well suited for testing the traffic where the exten- 
sion of tramway routes in sparsely populated districts is contemplated. 
The overhead equipment can also, if required, be afterwards utilised for 
ordinary tramways. Owing, however, to the size of the vehicles, which 
only carry 28 passengers, the Committee are of opinion that no rail-less 
system at present known can become a substitute for tramweys, as it 
could never adequately deal with lerge masses of people. With regard 
to the proposal to instal a system from the centre of the city (New-street) 
to Harborne, its adoption would necessitate the erection of overhead 
electric wires in the same way as for tramways, and this would probably 
give rise to considerable opposition. Apart, however, from the difficulties 
of installation, the Committce are convinced that it would be impossible 
for the rail-less system to cope satisfactorily with the traffic between the 
centre of the citv and Harborne at busy times, and it is clear that, having 
regard to the difference in the size of the vehicles, the suggested svstem 
could not possiblv be profitablv run at the low rate of feres obtaining on 
tramways. The Committee recognise that better means than at present 
exist for communication between the centre of the city and Harborne is 
required, but in their opinion the best solution would have been the instal- 
lation of tramways. 


POWER NOTES. 


Electric Pumping.—A smart piece of work has recently been carried 
out at Hazelrigg by the Newcastle-upon-Tyne Electric Supply Co. 
in unwatering the old Burn Pit, which has been closed for 50 years. 

The pit is about to be re-opened by thej Burredon & Coxlodge Coal Co. 
and the warer has been pumped out at the rete of 2,000 gallons per minute. 
The whole of the power for winding and hauling is being supplicd by a 
cable over a dist2nee of about 5 miles. It is expected that the pit will 
be working in e fortnight’s time. 


Northampton.—The offer of the Northampton Electric Light & 
Power Co. has bean accepted to supply power to the pumping plant 
at the St. James’ Sowage Farm at 2d. per unit with a minimum 
annual charge of £50. 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telegraph Notes.—From recent reports it would appear 
that Argentina will shortly be in wireless telegraph communication 
with all the high power stations which are to be created under the 
British Imperial Scheme. These communications will include the 
great station in Coltano, Italy. 

Col. Christopher Wilson, who was formerly president of an under- 
taking called the United Wireless Telegraph Co. in America, and was 
sentenced some time ago to imprisonment for complicity in mailing 
frauds, has died in gaol at Atlanta, Georgia. 


EMPIRE NOTES. 


Australasia.—The ‘‘ Australian Mining Standard " reports that 
Sydney City Council have decided to apply to the Governor-in- 
Council for permission to borrow £250,000 for their electricity supply 
undertaking. 

The announcement made recently that Melbourne City Council had 
decided to seek powers to supply electric light fittings, alleging that 
private firms’ cherees were so high as to hinder the more generel adoption 
of clectric lighting, has elicited a protest from the trade, and at & recent 
meeting of the Council a letter from the Electrical Traders? and Conirae- 
tors’ Association of Victoria was read, which pointed out that it would be 
unjust of the Council to carry out the proposal and enter into competition 
with the traders and contractors, who had done the pioncer work in the 
electrical industry. The Electric Supply Committee subsequently 
received a deputation of four members, who urged that there were between 
40 and 50 firms engaged in the business, end that the best guarentee the 
publie had was the competition from these firms; the quesiion of a 
combine had never been raised. [It had been suggested that the prices 
charged for lamps and appliances were too high. The answer was that 
the tariff and other things were so heavy that the prices in the State 
appeared high compared with those ruling in Great Britain. If the 
Council took over the work of wiring and supplying fittings, the great 
majority of the men engaged in the trade would be employed. by the 
Council, There were some 500 men employed in that trade. H6 would 
then be found by the Corporatien, in view of the number of smell jobs, 
that it would be necessary to have a great number of supervisors or 
inspectors, greatly increasing the cost in the working. Ald. Strong 
said the Committee would look carefully into the matter before making 
anv further recommendations to the Council. 

A committee has been formed to consider a proposal to establish 
electricity supply works iu the Shire of Bogsabri (N.8.W.) 

Parramatta (N.S.W.) Municipality propose to adopt publie electric 
lighting. 

St. Arnand (Victoria) Council have reesived an intimation that the 
Provincial Electric Development Co. are prepared to tender for sireet 
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lighting when the Council's contract with the gas company expires next 
year. 

~ North Sydney Council have appointed Mr. G. A. Julius as consulting 
engincer to consider the six offers received for electric lighting and refuse 
destruction. 

The ratepavers of Goulburn (N.S.W.) have voted the proposal to 
borrow £13,000 for establishing electricity supply works. 

The Federal Council of the Federated Engine Drivers’ and Firemen's 
Association of Australia have prepared a log of wages and conditions of 
labour, which has been submitted to the mining companies for settle- 
ment by conference or by reference to the Court of Conciliation and Arbi- 
tration. Amongst the conditions is one that 48 hours shall constitute a 
week's work, and amongst the daily wages proposed are for electric 
generator or dynamo attendants 12s. 6d.. motor attendants 10s. It is 
stipulated that employers shall not do anything to injure the organisation, 
directly or indirectly. 

India.—‘‘ Indian Engineering " states that electrically operated 
gates are being tried on the Garden Reach and Circular Garden 
Reach (Kidderpore) roads of the Bengal-Nagpur Railway. 

In an article in * Indian Industries and Power " the advantages to be 
gained by the proposed electrification of the Bombay suburban section of 
the Bombay, Baroda and Central India Railway are clearly pointed 
out. It appears that Mr. A. Dickinson reported on the matter in 1910, 
end it seems likely that the scheme will assume definite shape in the near 
future. Sir Geo. Clarke (Governor of Bombay) has recently been 
discussing with the administrations of the Bombay, Baroda and Central 
India and Gt. Indian Peninsular Railways and the Bombay Port. Trust 
a proposal to engage an expert to advise generally on the question of 
electrifying all their Bombay suburban lines. 


FOREIGN NOTES. 


Cuba.—4A concession has been granted to the Sociedad Anonima 
Tranvia de Matanzas, a concession for an overhead trolley electric 
tramway in Matanzas. 


Exhibition.—4A pplications for space at the St. Petersburg Inter- 
national Automobile Exhibition (1913) must be sent by Nov. 28 to 
Mr. W. G. Williams, Society of Motor Manufacturers and Traders, 
Maxwell House, Arundel-street, London, W.C. 


Java.—An electric tramway is to be constructed from the port to 
the town of Soerabaya. 


Russia.—A proposal is under consideration for the extension of the 
tramway power station in St. Petersburg, and for the purchase of 
additional cars at a total cost of £77,000. 


Spain.—4A consular report states that the long-distance telephone 
service is to b» extended during the next few months so as to place 
Malaga in direet communication with about 53 important towns, 
including places as far distant as Barcelona and San Sebastian. A 
system has been inaugurated of sending telephone messages at 9d. 
per 15 words to places outside or 4łd. inside the province. The 
service has been found to be more rapid than tlie telegraph service. 


MISCELLANEOUS NOTES. 


Fatality.—4 fatal accident occurred at J. Jones & Sons’ sawmills, 
Larbert, on Monday. 

The stormy weather which prevailed in the district on Sunday night 
caused one of th» overhead cables which supply electric current to the 
sawmills to break and fall within the premises. On Monday morning 
some of the workinen saw a boy named Thos. Hannah lying on the ground 
beside the cable having apparently come into contact with it. Artificial 
respiration was resorted to without effect. 

Inquests.—An inquest was held at Guisborough on Friday into the 
death of a youth named Tom Welburn, engaged as a “ knocker-up "' 
at the Spawood Mine, near Guisborough, who was killed on the 
3rd inst. 

The coroner (Mr. Richerdson) said that it was the first death from 
cleetric shock that he knew of in East Cleveland. 

Evidence was given that an electric wire hung about 6 ft. above the 
ground, and that there had not been e fall of roof or anything of that kind 
to interfere with it. Welburn was heard to shout, and some workers 
found him lving on the rails with the live wire in his hand. [t was broken. 
Artificial respiration was tried without effect. It was assumed that the 
vouth took hold of the wire, and that it broke while he had held of it. 

Dent Oliver, electrician, said he saw the place where the accident hap- 
pened. There had evidently been pressure put on the insulated wire and 
th:t had broken it. That could have been done by anyone pulling at the 
wires with both hands, or by swinging upon it. The two wires had been 
brought together by the pressure and à short-circuit had been caused. 
The pressure between the wires was 250 volts. The " live " wire was 
placed nearest the wall as a means of protection. 

A verdict of death from electric shock " was returned. 

An inquest was held at Liverpool last week on a builder's labourer 
named Paul Lyons, who was killed on the 30th ult. while working 
on the extension of Messrs. Bibby's premises. 

The evidence of the foreman of the building contractors was to the 
effect that deceased was engezed in concreting the floor of a motor house 
erected on the flat roof. It was a small apartment, and as he knelt 


down to perform the work his arm came into contact with some elec- 
trical apparatus. No harm would be done had the lift, for which the 
controller was installed, not been in use, whereas there was a great danger 
if it were placed in motion. Neither the foreman nor the deceased 
expected the elevator to be in use that afternoon, but it appeared that that 
wes done, with fatal results. 

After hearing the evidence, the CORONER said no man should have been 
allowed to have been in the motor house while the motor was running. 
The accident was due to the existence of two contractors with two 
different bodies of workmen, neither of whom, apparently, knowing what 
the other was doing. 

The jury found that the death was due to electric shock, due to the 
electric current being suddenly switched on. 

Paisley.—The Corporation recently adopted an unusual method 
of filling a vacancy on the staff of the electricity department. 

It appeared that the assistant engineer in the department left about 
three months ago to fill the position of borough electrical eng necr at 
Limerick, and the vacent office was advertised. The applications 
numbered about 175, and a short leet of a dozen was selected ; but at 
this stage it was learnt that the official whose departure hal created the 
vacant post would be quite well pleased, after his Trish experience of 
three months, to return to his old job. and it was et once agreed to 
disregard all the applications (short leet. included) and reinstate the 
former man. 

Presentation.—At a farewell dinner on the 2nd inst. Mr. Wm. 
Dobson, senior assistant electrical engineer of the Metropolitan 
Railway Co.. was presented by the electrical statf of the Coinpany 
with a marble clock on his leaving to take up an appointment on 
the electrical staff of the L. & N.W. Railway Co. in connection with 
the electrification of their line. The presentation was made by tlie 
Company's resident engineer, Mr. J. Pago. 


Unemployment Insurance.—The Umpire has decided that con- 
tributions are payable by :— 

A workman emploved. in a technical school or institute and cenvaged 
wholly or mainly in making parts of machines for use in the demon- 
strations given by the teaching staff, and himself occastonally doing & 
little explanation. 

Hoistmen or lift attendants (for passengers or goods) employed. in 
factories and workshops, or in stores immediately connected therewith 
(but not in offices), when the factories and workshops are engaged wholly 
or mainly in carrving on anv of the trades set out in schedule VI. of the 
National Insurance Act. ((Ncte.— his modifics a previous decision so far 
as it relates to hoist attendants.) 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during 
September, 1912, and (b) during the current year from Jan. l to 
Sept. 30, with the increases or decreases compared with the corre- 
sponding periods of 1911 :— 

Electrical machinery (a) £90,429 (increase £2,541), (b) £820,947 (in- 
crease £17,942) ; *telegraph and telephone cables (a) £21,868 (submarine 
£14, other £21,854) (decrease £3,540), (b) £219,465 (submarine £6,467, 
other £212,998) (decrease £50,437); telegraph and telephone apparatus 
(a) £15,198 (decrease £11446), (5) £156,089 (increase £15,454); other 
electrical wires and cables, rubber-insuleted (a) £6,557 (decrease £1,615), 
(b) £61,715 (decrease £3,463); with other insuletions (a) £6,448 (increase 
£3,994), (b) £44.510 (increase £17,749) 3 carbons (a) £10,149 (decrease 
£1,191), (^) £102,908 (increase £10,191) :. glow lamps (a) £22.13. (de- 
crease £8,566), (b) £216,745 (decrease £2.492) ;: are lamps and electric 
searchlights (a) £22 (decrease £502), (b) £945 (decrease £632); parts of 
arc lamps and seerchlights (other than carbons) (4) £12,092 (increase 
£6,733), (b) £85,304 (increase £11,638); primary and secondary batteries 
(a) £7,001 (increase £3,182), (b) £10,035 (increase £14,170). Total of 
electrical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £114,569 (decrease £10,859), (b) £1,036,376 (increase 
£23,733). 

* Submarine and other telegraph and telephone cables were included 
in on: class in 1911, but are now divided into two classes, 


Exports.—The exports of electrical machinery, material, &c., (a) 
during September, 1912, and (b) during the current year from Jan. l 
to Sept. 30, and the increases and decreases compared with the corre- 
sponding periods of 1911, are as follows :— 

Electrical machinery (a) £148,940 (increase £57,507), (b) £1.388,027 
(increase £133,840); *telegraph and telephone cables (a) £230,303 (sub- 
marine £184.739, other than submarine £45,564) (increase £179,421), 
(b) £1.214,746 (submarine £895,150, other than submarine £319,596) (in- 
crease £667,192); telegraph and telephone apparatus (a) £21,808 (de- 
crease £2,051), (b) £193,037 (increase £919); other electrical wires and 
cables, rubber insulated (4) £41,616 (increase £6,850), (b) £337,391 (in- 
crease £41,621); with other insulation (a) £88,657 (increase £62,830), (b) 
£498,670 (increase £224,136) ; carbons (a) £1,188 (increase £610), (5) £9,435 
(decrease £2,761); glow lamps (a) £13,906 (deerease £1,185), (b) £141,442 
(increase £21,762) ; are lamps and searchlights (a) £774 (decrease £457), 
(b) £13,272 (decrease £278); parts of arc lamps and searchlights (other 
than carbons), (a) £1,109 (decrease £215). (b) £15,133 (increase £2,992) ; 
primary and secondary batteries. (a) £14955 (increase £6,162), (b) 
£139,086 (increase £30,051). Total of electrical goods and apparatus, 
other than mechinery end telegraph and telephone wire, (a) £186,356 (in- 
erease £277,024), (b) £3,198,770 (increase £1,207.918). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes, 
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TENDERS INVITED. 


Balancer with Switchgear. 

ALDERSHOT Urban District Council invite tenders for the 
supply of one Balancer with Switchgear for their electricity 
department. Particulars from the electrical engineer (Mr. F. 
Garside). Tenders to the Clerk of the Council by Oct. 15. See 
advertisement. 

Telegraph Apparatus, Wire and Line Stores. 

The Directors of the NogTH-EasTrERN RAILWAY Co. invite 
tenders for six or 12 months’ supply from Jan. 1, 1913, of Tele- 
graph Stores, including Telegraph Apparatus, Wire and Line 
Stores. Forms of tender from the telegraph superintendent, 
Mr. C. H. Ellison, York, and tenders to the secretary, Mr. R. F. 
Dunnellby 9 a.m. Oct. 25. See an advertisement. 

Common Battery Switchboard, Mercury Vapour Converter, &c. 

Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of three sections of Common Battery 
Switchboard at Adelaide; a Mercury Vapour Converter at 
Melbourne, and a switchboard, &c., at Perth. Tender forms, 
specifications, &c., may be obtained at the Commonwealth 
Offices, 72, Victoria-street, London, S.W. See an advertisement. 


laws 
Infirmary Lighting. 

PonTSMOUTH Guardians require tenders by noon Oct. 22 for a 
Complete Electrical Installation at the workhouse infirmary 
extension. Forms of tender from Mr. G. E. Smith, 145, Victoria- 
road North, Southsea. 

Diesel Engine and Alternator. 

GILLINGHAM (Kent) Corporation require tenders by noon 
Oct. 22 for a 500 n.r. Diesel Engine and Alternator. Specifica- 
tions from the Borough Electrical Engineer. 


Steam Turbo-alternator, Condensing Plant, Pipes, Switehgear, &c. 
ROTHERHAM Corporation want tenders by noon Oct. 16 for 
1.000 kw. Steam Turbo-Alternator, Condensing Plant, Steam 
and Exhaust Pipes, h.t. Switchgear, &c. Specifications from 
Borough Electrical Engineer. 


Telegraph Instruments, Telegraph Apparatus (Insulators, &c.), 
Ironwork and Tools, Drysalteries, Electric Wires and Cables, 
Electric Light Carbons, India-rubber Goods, Acids, Oils, &c. 

The Directors of the GREAT WESTERN RaiLway Co. invite 
tenders for the supply of stores. including telegraph Instruments, 
Telegraph Apparatus (Insulators, &c.), Ironwork and Tools, 
Dr ysalteries, Electric Wires and Cables, Electric Light Carbons, 
India-rubber Goods, Acids, Oils, Glass, various Metals, Wire 
Rivets, Bolts and Nuts, &c. Samples and patterns may be 
seen at the General Stores, Swindon, from Oct. 7 to Oct. 12. 
Specifications, with forms of tender, from the office of the 
Stores Superintendent. Tenders to the secretary, Mr. A. E. 
Bolter, Paddington Station, London, W., by 10 à.m. Oct. 14. 

Leai-covered Cable. 

Tenders are invited for the supply of lead-covered Cable 
(various sizes) to the City of MELBOURNE. "Tenders must be 
sent by noon Oct. 22. 

Incandescent Lamps. 

Tenders are also invited for the supply of 37,000 Incandescent 
Lamps (carbon filament) to the City of MELBOURNE. Specitica- 
tions. &c., from the agents for the City Council, Messrs. Mell- 
wraith, McEacharn & Co., Propty. (Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders must be sent by 
noon, Oct. 22. 


Steel Tyres for Driving Wheels and Pony Wheels of Electric Tramcars. 

LoxpoN County Corscir require tenders by 11 a.m. Oct. 15 

for supply of 6,000 Steel Tyres for Driving Wheels, and 5,000 

for Pony Wheels of Electric 'Tramcars. Forms of tender, &c., 

from the Chief Ofticer, L.C.C. 'Tramways, 62, Finsbury-pave- 
ment, E.C. 


Electric Lighting, Bells and Telephones. 

LoxpoN County Council require tenders by 11 a.m., Oct. 15, 
for installation of Electric Lighting, Bells and Telephones at 
Highgate Secondary School. St. Pancras. Forms of tender, &c., 
from the Chief Engineer, Spring-gardens, S.W. 


Steam Alternator and Switehboard Machine Panel. 

Watrorp Urban District Council invite tenders for the supply. 
delivery and erection of a 500 kw. Steam Alternator and Switeh- 
board Machine Panel. Specitications from the chief electrical 
engineer, Mr. F. W. Purse, and tenders to the clerk, Mr. W. 
Hudson, by noon Oct. 15. 


Steel Tramway Poles and Fittings. 
NorrincHaM Tramways Committee want tenders by Oct. 24 
for supply of Steel Tramway Poles and Fittings. Specifications 
from the City Engineer. 


Laying Steel Rails, Permanent-way Construction and Paving. 
DoncasTER Tramways Committee require tenders, by noon, 
Oct. 14, for Laying Steel Rails, Permanent-way Construction, 
and Paving in connection with the extension of the Bentley 
tramway route. Specification from the Borough Surveyor. 


Electric Lighting. 
Tenders are invited for public Electric Lighting in Maprtip for 
15 years. Particulars are given in the '* Madrid Gazette” of 
June 23. "Tenders to the Municipal Authorities before Oct. 24. 


Electric Tramway (Construction of). 

The Public Works Department, Madrid, will receive tenders 
until Nov. 9 for the construction of an Electric Tramway in Vico 
and LavADORES; and until Nov. 11 for a concession for the 
construction and working of an Electric Tramway in MADRID. 


Electric Tramways (Construction and, Operation). 

Tenders will be received until Oct. 21 at the Bureau de la 
Mairie, Canea (Crete), for a 50 years’ concession to construct 
and work an overhead system of Electric Tramways in CANEA 
district. The '' Official Gazette," of June 22, containing 
particulars may be seen at 73, Basinghall-street, London, E.C. 


Series or Turbine Centrifugal Pump (with Electric Motor). 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series or Turbine Centrifugal Pump (with Electric 
Motor) capable of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall.street, London, E.C. 


Electric Lift for Passenger and Goods, Electrically-driven Oil Pumps 
and Electrically-driven Water Pumps. 

Tenders are required for the following machinery required at 
the Porsus power works, one Electric Lift for Passenger and 
Goods (to carry 1,000 kilogs). two Electrically-driven Oil Pumps 
(cach with a capacity of 100 litres per min., or alternatively 200 
litres to a height of 22 metres), and three Electrically-driven 
Water Pumps (each 1,500 litres per min. to 20 metres). Tenders 
by noon, Oct. 15, to Fórestandaren, Kungl. Vattenfallst vrelsens 
Elektrotekniska Byra, Stockholm, whence further particulars 
may be obtained. In all Norwegian Government contracts a 
preference of from 10 to I5 per cent. (or more) is given to 
Norwegian manufacturers, 


Two-bed Motor Ambulance. 
DuRBAN (Natal) require a two-bed Motor Ambulance (estimated 
home cost £420). Particulars from Messrs. Webster, Steel & 
Co., 5, East India-avenue, London, E.C. 


Telephone System. 

The Ministry of Public Works. Rro DE Jaxerro (Brazil) 
require tenders by Nov. 11 for Construction of Overhead or 
Underground Telephone System to connect Rio de Janeiro and 
Sao Paulo. Deposit of 5,000 milreis (about £333) required. 
Local representation is necessary. The '' Diario Official,” «f 
Sept. 11. containing further particulars, can be seen at 73, 
Basinghall-street, London, E.C. 

Electrically Driven Pumps. 

CHESHAM Council require tenders by noon Oct. 26 for supply cf 
three Combined Electric Motors and Low Lift Centrifugal Pumpr. 
Specifications. &c., from the Engineer, Council Offices, Chesham. 

Carbons and General Railway Stores. 

The Directors of the GT. NORTHERN Rarrway Co., ERELAND, 
require tenders by 10 a.m. Nov. 2 for 12 months! supply «f 
Electric Light Carbons. Ironmongery. Metals, Castings. Colours, 
Oils, India-rubber Goods. &c. Forms of tender from the Seerce 
tary, Amiens-street Terminus, Dublin. 

Tramway Stores. 

BRADFORD Corporation want tenders by Oct. 19 for one year’s 
supply of Insulating Materials. Tapes and Calico, Copper Fuse 
Wire, Ironmongery, Castings. Paints, Oils and Grease, &c. 
Schedule, &c., from the Tramway Offices, 7, Hall Ings, Bradford. 
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TENDERS RECEIVED AND ACCEPTED. 


BRITISH. 


The following tenders have been accepted by the Metropolitan 
or Board :— 

J. W. Gray & Son, completion of re- wiring of fire alarm and telephone 
systems at High Wood School, Brentwood (£118); W. T. Henley’s 
Telegraph Works Co., supply ing and connecting up new lengths of 
electric light cable at Br ook Hospital, Woolwich (£60). 


Sydney (N.S.W.) Council have accepted the following tenders :— 


N. Guthridge (Ltd.), 1,000 kw. motor-generator, £35.1450; W. 
Watson & Co., Wright's uc ocu demand indicators, £612. 10s. ; Union 
Electric Co., are lamps. £323. 15s.; Ferranti Ltd., meters, £l. 065 ; 
Australian General Electric Co. single- phase meters, £212, 1035. ; W illans 


& Robinson, tools, £46. 

Aberdeen Council have accepted the tender of the British 
Westinghouse Co. for the electrical equipment of six double-deck 
pay-as-you-enter tramcars at £277 each, and that of J. T. Clark & 
Co. for the car bodies at £433 each. The Brush Co.'s tender (which 
was £416 each) was recommended. 


Felixstowe and Walton Council have entered into a contract with 
C. J. White for cleaning, carboning and keeping the Promenade arc 
lamps and the switchboard in good order and condition for £47. 10s, 
per annum. 


Islington (London) Borough Council have accepted the tender of 
Richardsons, Westgarth & Co. at £14,708 for a turbine-alternator 
set and condensing plant, the alternator to be supplied by the British 
Westinghouse Co. 


Sunderland Corporation have ET the following tenders :— 

W. & T. Avery, weighbridge ; Cox-Walkers, turbine regulator ; Fal- 
kirk Iron Co., brackets for arc lamps; Drake & Gorham, c.i. bascs ; 
Ferranti Ltd., meters. 

Watford Council has aecepted the tender of tho British Westing- 
house Electrie & Mfg. Co. for the supply of sub-station switehgear at 
scheduled prices. 


'The tender of the British Thomson-Houston Co. (at £5.458) has 
been accepted by Torquay Council for the supply of a 1,000 kw. 
single-phase alternator, condensing plant and switchgear. 

For an overhead clectric travelling crane for the Mersey Docks 
Harbour Board, the tender of Higginbottom & Mannock has been 
accepted. 

The Governors of Haywood Hospital. Burslem, have accepted the 
tender of W. Wadsworth & Sons for an electric lift. 

J. W. Torrance has secured the contract for the electric lighting 
of the new municipal offices at Hamilton at £615. 

The River Weir Commission have placed an order with Cowans, 
Sheldon & Co. for the supply of four 3-ton portable electric cranes. 

The Reason Mfg. Co. has secured contracts for electrolytic meters 
from Hopetoun and Beulah (Victoria) Councils. 


Accrington Electricity Committee have ordered a Callender dis- 
tribution pillar at £43. 12s. 6d.. switchgear from the British Thomson- 
Houston Co..at £43, and a disconnecting pillar (at £30) and switch- 
gear (at £41) from Ferranti Ltd. 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 

Postmaster-General’s Department, Sydney. —Clvde Engineering. Co., 
5,000 stay clamps, £499; Jas. Paton & Co., 2,000 magneto wall tele- 
phones, £6,312. 10s. a 

New South Wales Public Works Depurtment.—W. Thornley & Sons, 
switches, crossings, &c., for electric tramways, at schedule rates. 

Victorian Railways Department.— British Insulated & Helsby Cables, 
cable copper, £312. 10x., and cable £517. 10s. ; McKenzie & Holland, 
horseshoe magnets, £115. 155. 

Postmaster-General’s Department, Brisbane. - India Rubber Co., 300 
cords Is. 7!d. cach, 100 ditto Is. Iid. each, 100 ear-pieces 52d. each, 
3 Weston milliammeters £28. 10s., 28,000 copper blocks for lightning 
arresters 3d. each, 2,000. fuses 2d. cach; Western. Electric Co., 
l voltmeter £13. 10s., 1,000 protectors 3s. 2d. cach, 6 oz. carbon shot, 
20s. 6d. per oz. , 2,500 cords 71d. each, 440 vds. cord 5d. per yd., 1,000 
punchings 6s. 6d. per 100, 100 receivers 35. 2d. each, 18 sockets Is. 9d. 
each, 48 telephone sets 353. cach, 36 ditto 25s. each; British Insulated & 
Helsby Cables, 10 gross cord fasteners 10s. per gross; Lawrence & Hanson 
Electrical Co., 1,000 diaphragms Lid. each ; Trackson Bros. , 90 handles 
for micro-telephone 2s. bd. each, 1,000 mouth pieces ogd. each; Brabant 
& Co., 3 miles wire £4. 8s. 2d. per mile, 3 miles ditto £6 per mile; J. 
Paton & Co., 72 magneto bells. 8s. 4d. each, 6 Ib. granulated carbon 
I3x. 6d. per 1b., 300 condensers 2s. each, 1,000. cords 1s. cach, 200 ditto 


Ts. bd. each, 36 generators 235. 9d. each, 275 micro-tele phones Los, 3d. 
each, 150 receivers 5s. cach, 75 ditto as. 9d. each, 100 switches Is. 9d. 


each, 25 ditto 16s. each, 800 telephones 39s. 6d. each, 1.800 ditto 51x. 


cach, 1.700 ditto 51s. Gd. each, 100 ditto at 52s. 3d. each, 200 ditto 52s. 
each; T. Zwicker & Co., 1,500 Cordeau insulators 5!d. each; British & 


Foreign Indent Co., 60,000 insulators £1,300 ; 
insulators 17s. 10d. per 100. 


Webster & Co., 60,000 
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Tramear Guard Patent for Sale.—Mr. Samuel Baxter, Hague, 
Broadbottom, Manchester, advertises for sale the royalties or sole 
rights of a patent guard or pick-up for trams, motors. &c. 


Patents Development.—The proprietors of Letters Patent No. 
11.155/1909, relating to '* Improvements in galvanic dry batteries.” 
desire to dispose of the patent or to grant licences. Applications to 
Messrs. Cruikshank & Fairweather (Ltd.). 65 and 66, Chancery-lane, 
London, W.C. 


The owners of patent No. 28.082/1909. on ** Improvements in and 
relating to electrical propulsion and control," granted to Mr. M. H. 
Pieper, desire to dispose of same or enter into working arrangements 
under licence. The owners are open to consider proposals to manu- 
facture in Great. Britain the apparatus covered by the invention. 
Full particulars from Messrs, Marks & Clerk, 57 & 58. Lincoln's Inn 
Fields, London, W.C. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED, 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELis & Pryor, Chartered Patent Agents, 70 and 2 
Chancery-lane, London, W.C. 

Whenever the date applied for differs irom the date on which the application was lodged a 
the Fatent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 
17.593 Anness. Electrical terminals and fuses. (2.2/12.) 
19,948 Rouzet. Transmitting apparatus for wireless teleeraphy. 

Relates to the typ? of apparatus in which the discharwe is effected by means of a 
rotary spark-wap, driven synchronously with the chareing alternator. a. cordenser 
being inserted in the surply circuit. The invention refers to improve ments in which 
the duration of time of discharge is reduced to a minimum. The ditcharys now takes 
place at the moment when the charging current passes through zero and consequently 
the charging tension is a maximum. Several ways, consisting of rotating discs pros 
vided with metal pieces revolving opposite and parallel to fixed discs also provided 
with metal pieces, are used in series. These are so arranged that the metal peces come 
opposite one another in groups any required number of times during a single revo- 
lution. 

20.149 ArPPouLLoT. Electric contact devices for clock movements. (9,9,10.) 

20.172 Berry. Electrically heated cooking ovens and the like. 

20.383 FiEgLDING. Electrically opzrated boat hoists. (Cognate application 2.910,12.) 

20,434 Marr. Diaphragms of telephonic reczivers and lixe instruments. 

20.45] Brown. Telegraphic relays. 

21,593 DouvreLeur. Production of copper by electrolysis. 

22,276 BARKER. (Midland Electrical & Mfg. Co.) Combination locks for electrical lamps 
and like electrical fixtures. 

24.941 FLETCHER. Sparking plugs. 

29,035 Tare. Electric arc lamps. (Cognate application 6,807/12.) 


1912 SPECIFICATIONS. 

1.755 Steinert. Feeding mechanism for the electrodes of electric arc lamps. 

Lese. Apparatus for recording the accuracy of eun practice at mosini objects, 

3.117 RicHrE& & MaArrEI-SCHWARTZKOFFF-WEEKE GES. Method of multiple control 

for electric motors. (21 4 11.) 

The invention consists substantially in utilising the difference between the E. M.F. 
at correspondine parts of the windines of the motors to be controlied and an E.M F. 
which can be adujsted in an arbitrary manner, this P.D. buing usd to actuate 
a devic» for varying th: E.M.F. impressed on the motors in such manner that this 
regulating devic» is in operation only until th» E. M.F. at the parts of the windines 
of th» motors becomes equal to th? adjusted E.M.F., whereupon the operation of the 
regulation devic- cases, 

4,691 Jacquet Freres (Firm of). Specd-repulatine devices for electric motors, more 
especially for use in connection with electrically controlled continuous spinning 
frames. (24 2/11.) 

4.698 SiguagNs Bros. & Co. (Siemens & Halske Akt. Ges.) 
cuits. (Addition to 11.251 /10.) 

5.147 BiowpEL. Bells for use in submarine signalling. (2/3/11.) 

7,657 THomrson. (Ges, fur Drahtlose Telesraphie.) Instrument for meosuring 
frequencies, self-induction cozfficients and capacities, and ratios of self-inauctioa 
co:fficients and capacities. 

Consists of two m^asuring apparatus having their movable parts coupled tocether 
and havine no additional controlling forc*. one of the said apparatus being an electro- 
meter and the other an electrometer or dynamometer, each of them boing conn cted 
to the ends of two different fixed or variable impedances travers d by ths same main 
or shunt current. the two systems being such that the relations of their torques to 
their angular positions are in accordance? with different laws, so that the ratio between 
the effective P.Ds. impressed on the two measuring apparatus may be measured. 

9.075 LeucHuter. Elsctro-deposition of metals. 

9.411 Hupert. Electric measuring instruments. 

9,734 Wittrin. Insulators. 

12.545 Tuomrson, Combined telephonic transmitters and receivers, 

15.563 AxET. Method of and means for localcinse sound reproduction. 

18,430 Siemens Bras. & Co. (Siemens & Halske Akt. Ges.) 

semi-automatic telephone systems. 


Telephone exchange cir- 


(20.6°11.) 
(3,7 11.) 
S-lector for automatic or 


APPLICATIONS FOR PATENTS. 


Norg.—T he undermentioned Applications (except those marked t) are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached to them, i/ they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk ts affixed. 


September 24. 1912. 


21.743 SHEPHARD & McKecuntig. Wireless telerraph systems. 
21.761 B.T.-H. Co. (G.E. Co, U.S) Dynamo-electric machines, 
21.762 B. T.-H. Co. & WHITAKER. Dynamo-electric machines, 


21,763 (Vereinigte Dampiturbinen Ges, m.d. H., Germany). 


1912. 


WARWICK MACHINERY Co. 
Elastic fluid turbines.* 
. September 25, 


21.777 LvN»Eg. Incandescent gas mantles. 
21,782 G&girEL. Electric fittings. l 
21,812 Parsons & CARNEGIE. Turbine-driven rotory fluid pumps. 


21.813 Soc. Ep. Gapreau ET P. Deaux. Electrical regulating apparatus. (9/2/12, 
Franc»)* 
21,822 Siemens Bros. Dynamo WORKS. & KIEFFER. Cooling arrangements for dynamo- 


electric machinery. 
BERGMANN. ELEKTRICITATS-WERKE AkKT.-GES. 
overhead conductors of direct and alternating-current installations. 
5 v. Germany.)® 
21,840 McCLiNTOCK & CORNFIELD. 


Safety devices for the cables or 
(25,9/11, 


21,831 


Power transmission mechanism. * 
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FINANCIAL MATTERS. 


NOTES ON OIL. 


OIL FUEL IN THE UNITED STATES. 

Various problems relating to the use of oil fuel in the Navy have 
recently been discussed in this country and the subject is likely to 
receive still further attention in the near future. According to an 
article in “ The Financier,” action in this direction is also to be taken 
in the United States, where the Government will obtain oil from its 
own lands in California, and use the supply as liquid fuel for the 
vessels of the United States Navy. An area of 37,000 acres has, 
accordingly, by order of President Taft, been devoted to this purpose, 
and will be constituted à permanent reserve for Navy oil. It is 
estimated that the available oil supply underlying this land is 
250,000,000 barrels, or well over 30,000,000 tons, sufficient to supply 
the Navy with oil fuel for 25 years, even if the enormous quantity of 
10,000,000 barrels a year were needed for this purpose. The district, 
which has been chosen by the Geological Survey and the General 
Land Office in conjunction with the Navy Department, lies in the Elk 
Hills, close to the Midway and McKittrick oil-fields. In addition to 
the known value of the area as extremely rich in oil, it has been 
chosen because it is close to exisiting pipe-lines. In this connection 
it is interesting to recall that all United States destroyers are now 
oil-burners, and that the new Dreadnoughts, '* Oklahoma" and 
" Nevada," soon to be completed, will burn oil only, as will the 
super-Dreadnought “‘ Pennsylvania." Of course, the United States 
battleships burn both oil and coal, like our own best and biggest ships. 

The United States Government has closed a contract with the 
Union Oil Co. and the Independent Producers’ Agency (both of 
California) for 14,500 barrels of fuel oil for the Pacific fleet, to be de- 
livered at the fuel station on San Francisco Bay, the price being 
69 cents per barrel, or as nearly as possible 22s. per ton. Only at 
California and at one or two other favoured points on the world's 
surface can fuel oil be got so cheaply, and even in California there can 
he no certainty of such a low price being maintained. This is the 
first contract of its kind placed by the Government in California, and 
now that the first step has been taken it is expected that the sale 
of the local fuel-oil to the Government will increase largely. 


: Dear PETROL. 

The same author deals at some length with the petrol question in 
the United States, where it appears high prices exist equally as in 
this country. The motor garage owners of New York, who are 
naturally large sellers of petrol, have held a meeting and begun a 
concerted movement, in which they hope to be supported by owners 
cf motor cars, to apply to the Department of Justice for an investi- 
gation into the high price of motor spirit. Itis asserted by the garage 
owners that the increase in the price of petrol, which has developed 
from the luxury of a few into a necessity of life to a very large class 
who earn a living in connection with its use, is not justified by the cost 
of production and transport, and that the producers, in keeping 
up quotations at their present level, are rendering themselves liable 
to be prosecuted for conspiracy. 


MUNICIPAL REPORTS AND ACCOUNTS. 


Pd 


Dewsbury.—The total receipts of the electricity department for the 
past year were £12,220 (compared with £11,821 in previous year). 
and working and general expenses were £5,783 (£5,309). Coal cost 
024d. per unit less than in the previous year, extra purchases having 
been made before the coal strike. 


Newport (Mon.)—The accounts of the electricity supply under 
taking for the year ended March 31 show capital expenditure £303,254 
(increase £8,420), of which £30,251 has been redeemed, and £48,102 
contributed to sinking funds. 

The vear's revenue was £39,558 (against £38,754), working and general 
expenses were £19,138 (£17,544), leaving gross profit £20,420 (£21,210). 
anl. after meeting interest and sinking fund charges and providing 
£2,411) for writing off superseded plant and £350 for battery renewal, &c., 
there was a net deficit of £1,998 (against £1,152). Average revenue per 
uni was l-85d. (compared with 1-86d.), and costs were 0-85d. (0-78d.). 
Units sold were 4,577,080 (4,324,427). ‘The maximum load was 2,651 kw. 
(2.360 kw.) and the load factor 19-65 (20-6). Total connections are 
equivalent to 219,846 8 c.p. lamps (compared with 205,182 at March, 1911). 

The accounts of the tramway undertaking show capital expenditure 
£192,934, but total amount of sinking fund and loans repaid is £35,432. 
l'he Year's revenue was £37,182 (against £36,161), working expenses were 
£26,528 (£25,569), gross profit was £10,624 (£10,592), interest required 
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‘and units used 1,389,504 (1,372,255) — 1-51 (1:53) per car-mile. 


£6,145 (£6,045) and sinking fund instalment £4,075 (£3,937), leaving n t 
profit £1,339 (£1,492), which has been placed to renewals fund. Pas- 
sengers carried were 8,937,257 (8,452,562), car-miles run 922,064 (895,237) 
Total 
revenue per car-mile was 9:67d. (9-72d.) and working expenses were 
6-905d. (6-855d.). 

In his report the general manager (Mr. N. J. Young) says, with regard 
to the electricity department, receipts for current for traction are £471 
down, coal cost £671 more, £140 was debited to revenue account in re- 
spect of expenditure on engines and boilers in excess of sanctioned loans, 
and an additional £285 has been spent on upkeep of mains and services, 
while depreciation of stores accounted for £265. 

With regard to the tramway accounts, claims upon the compensation 
fund have been exceptionally heavy, amounting to £1,406, permanent 
way renewal fund has been drawn upon to the extent of £2,351 (com- 
pared with £757) and stands at £7,487 (compared with £8,213) and the 
unsatisfactory state of the fund, Mr. Young says, requires careful con- 
sideration. He recommends that a minimum of £3,0€0 per annum 
should be put by for permanent way renewals. 


Southwark (London.)—The Council, at its meeting last week, 
adopted the accounts of the electricity supply department for the 
year ended March 31. 

The gross capital expenditure is £108,673 (increase £7,042), of which 
£25,523 has been repaid. Year’s revenue was £20,714 (compared with 
£18,634 in 1911), working and general expenses were £15,052 (£12,441) 
and gross profit was £5,662 (£6,193), the net result being a deficit of £444 
(compared with profit £486). Units generated were 2,859,899 (2,093,129) 
and sold 2,209,826 (1,790,983) besides 100,000 units not metered but sup- 
plied at fixed price per lamp; total maximum supply demanded was 
1,500 kw. (1,185 kw.). The lampsin use for public lighting include 83 (99) 
arc, 195 (159) metal and 2 (4) carbon filament. ‘The sum charged for 
interest on loans and bank overdraft was £29 morc end the capital charges 
were £424 more than for the previous year, while coal cost £1,895 more. 

Sydney (N.S.W.)—The accounts of the electricity supply depart- 
ment for 1911 show receipts £172,693 (compared with £144,734 in 
1910). | 

Total working expenses were £95,428, including £17,596 paid under 
agreements with the Strand, Imperial Arcade and Oxford-street 
Companies, leaving gross profit £77,205 (compared with £56,237), and 
net profit after meeting capital charges was £54,011 (£42,788), of which 
£24,504 has been placed to depreciation reserve. 

Wednesbury.—The accounts of the electricity department, which 
were adopted by the Council on Monday, show that the gross profit 
for the past year was £2,486 (compared with £2,141 in previous year) 
and the net profit was £854 (£583). Generating costs were 0-510d. 
(compared with 0:543d.) per unit, and total costs 0-798d. (0-862d. ). 


COMPANIES’ MEETINGS AND REPORTS. 


ong 


BAHIA TRAMWAY, LIGHT & POWER CO.—-The directors’ report for 1911 
states that the work of improving and extending the installations at Bahia 
has been continued and the property is being brought into better physical 
condition as rapidly as available funds will permit. Further work has 
been carried out on track renewals and about half-a-mile of additional 
single track for branch lines has been constructed, the total length of 
track being now about 18 miles. The rolling stock has also been improved 
and the company possesses 34 passenger and freight cars with motors and 
24 trailers without motors. 

In regard to the electricity department the erection of the new gas 
producer plant of 1,500 H.P. has been completed. and is running satis- 
factorily. It has been decided to extend the power house and to insial 
additional generating plant of 1,100 n.r., which will bring up the total 
capacity of the plant to 3,100 n.r. Orders for the plant have been given, 
and it is expected that with the additional output. of electrical energy 
which will be obtained thereform, no difficulty will be experienced in 
supplying the much larger demands for electric light and. power which 
will come from new consumers so soon as the final decision has been 
obtained in connection with the law suit instituted by the Company 5 
subsidiary, the Cie. d' Eclairage de Bahia. For the first seven months of 
1912 the net earnings at Bahia of all departments show an increase over 
those for 1911 of £2,312 or 8 per cent. 9,222,688 tramway fares were 
received in 1911, an increase of 21 per cent. over 1910. 527 new con- 
sumers were connected to the electricity department during the vear, and 
at the end of 1911 electric current was being supplied to 2.178 consumers 
for 21,551 16 c.p. lamps, 26 are lamps, 100 electric motors (8829 u.r), 
6 cinematographs and 43 large fans; the publie lighting comprises 23 
arc lamps and 72 incandescent lamps. 

COMPANIA TRAMVIAS ELECTRICOS DEL 8UD (BUENOS AYRES).— At 
the recent meeting it was reported that for the year ended July 39 the 
profits were $345,041:49, from which $182,000 was taken to pay 6 per 
cent. dividend. Passengers carried numbered 7,507,979, against 
6,690,660 in the previous year. 
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DICE, KERR & CO. (LTD.)—The profits earned during the 12 
months' trading to June 30 amounts to £3,275. 2s. 10d., which with 
£36,891. 14s. ild. from last year, makes a total of £40,166. 17s. 9d. 
Out of this sum debenture interest and trustees' fees have been paid, 
and there has been reserved the sum required to provide for the 
premiun payable on the redemption of the present debenture stock. 
These items absorb £11,850. 13a. 6d., leaving £28,316. 4s. 3d. available 
to pay a dividend of 6 per cent. per annum on the preference share 
capital (£18,300), carrving forward the balance of £10,016. 4s. 5d The 
directors, who are unable to recommend the payment of a dividend on 
the ordinary shares for the year under review, regret that the antici- 
pations expressed in the last report, of more prosperous business, 
have not been fulfilled. To some extent this is due to the effects of 
the railway anl coal strikes which delayed the completion of ordera, 
but principally to unexpected losses on certain contracts which were 
completed during the year. Mr. John Kerr and Mr. Geo. Richardson, 
for private reasons, resigned their seats on the board during the year, 
and the place of the former as chairman has been filled by Mr. Cayley, 
and his place as deputy chairman by Mr. Prestwich. 


DRAKE & GORHAM (LTD.) - The directors' report for the year ended 
June 30 states that, after payment of all charges (including bonuses 
to staff), there remains a net profit of £9,021. Os. 7d., which, with 
£1,301. 12s. 3d. brought forward, makes a total of £10,322. 12s. 10d., 
which is to be disposed of by paying a dividend at rate of 4} per cent. 
per annum (£5,625), by writing off from underwriting commission 
(£35,C00) and carrying forward £1,697. 12s. 10d. The turnover has in- 
creased considerably, and the public are realising that superior electric 
work is the cheapest in the long run. The firm has repeatedly been 
asked to advise as to the remodelling of plants where etliciency has been 
sacrificed to first cost. The reduction in cost due to the advent of 
metal lamps has opened up a new tield in the lighting of small houses 
for which formerly the initial outlay was prohibitive. The additional 
warehouse for the wholesale business is fully occupied, and the 
deparment also shows improved results. 


STOTHERT & PITT (LTD.'—The accounts for the year to June 30 
show a profit (including £3,313 brought forward) of £15,119. After 
placing £1,000 to reserve (raising it to £10,000) the directors recom- 
mend a dividend of 74 per cent., leaving £1,628 to be carried forward. 

SUNDERLAND & DISTRICT ELECTRIC TRAMWAYS (LTD.)—.\t thc meet- 
last week the chairman (Mr. H. R. Hogg) stated that during the past year 
all the monevs received had been retained by the receiver. A scheme of 
reconstruction had now been agreed upon and it had received the sanction 
of the Court. As soon as the Courts met again there was every reason 
for believing the undertaking would come once more into the hands of the 
Shareholders. The expenses of carrving on a business like that under a 
receiver were heavy, and although the past vear was one of the best they 
had ever had there was, nevertheless, a deficit of £687. Under the scheme 
the present prior lien bonds and interest had to be paid of. The first 
mortgage debentures had their capital value reduced by 25 per cent., 
which, with the overdue interest to June 30 last, was capitalised in in- 
come bonds. The standing charges would be reduced to about £6,300. 
The chief drawback which they had had to contend with was the bad 
condition of many of the cars, and the receiver, although he had had the 
undertaking in hand for two vears had not been allowed to spend any 
money on renewals or cars. A good deal of money has been spent on 
track renewal, but owing to the fact that there were coal mines under- 
neath their property, the track had been a very difficult thing to keep in 
order. Over a distance of two miles the track had sunk so much that it 
was quite dangerous, and ought to be renewed altogether. If that were 
done, however, and a considerable amount of money was spent, it was 
quite possible that the track would sink again, as there was still another 
7 ft. or 8 ft. of coal to take out from below. However, it was not a very 
important part of the line, as it ran only between the main line and the 
station of Fencehouses. What the directors think that might be done 
with that line was that, instead of spending money on renewing the track 
which would only sink again, they might be able to arrange for a service 
of motor omnibuses to connect the mein line to the station. By working 
economically he hoped that in the future there might be something left 
over after paving standing charges an l the interest on the income bonds. 
They had ordered 10 new cars, and he thought they should be able to 
order another 10 as soon as they got the money. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ABINGTON ELECTRIC SUPPLY CO. (LTD.) (123,484.)—Reg. Sept. 28, 
capital £10,000 in 900 cumulative preference shares of £5 each, 2,000 
preferred ordinary shares of £1 and 3,500 ordinary shares of £1 each, 
to carry on business as electric light and power company. Private 
Company. 


G. W. T. T. SYND. (LTD.) (124,618.) - Reg. Oct. 5, capital £600 in 1s. 
shares, to carry on tbe business of a general and wireless telegraph 
and telephone and electric light, heat and power supply company, 
&c. Private company. First directors are Godfrey Van Zwanenberg 
Phillips, Chas. C. Macklin and Fredk. W. Baker. Qualification, 20 
shares. Remuneration as fixed by the company. Secretary: S. Simors. 
Reg. office: Guildhall Annexe, 23, King-street, E.C. 
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WORKS CONTROL (LTD.) (124,607.)—Reg. Oct. 4, capital £150 in £1 
shares, to curry on the business of manufacturers of and dealers in 
recording apparatus and instruments necessary for the control of 
machinery of every description, electrical, mechanical and general 
engineers, &c. Private company. First directors are P. de Bruyn, 
K, Huessener and C. E. de Bruyn. 


STATUTORY RETURNS. 


BRITISH & CONTINENTAL BLECTRICITY CO. (LTD.)—Return to Sept 
13, gives capital as £20,000 in £] sharea (10,000 prefe-ence); 1,000 
preference and 937 ordinary shares takeu up. £16,370 paid on 79) 
preference and 847 ordinary, and £3,690 considered as paid on 210 
preference and 150 ordinary. Mortgages and charges : nil. 

SOUTH AMERICAN CABLE CO. (LTD.)—In return to Aug. 6 capital 
is £500,000 in £10 shares. 24,707 shares taken up. £147,070 paid. 
£100,000 considered a3 paid. Mortgages and charges: nil. 

E 


MORTGAGES AND CHARGES. 


NORTH WALES POWER & TRACTION CO. (LTD.)—Particulars of £7,000 
“B” debentures, created Jan. 31, 1912, filed pursuant to sec. 93 (3) of 
Companies (Consolidation) Act, 1908, whole amount being now issued. 
Property charged: Company's undertaking and property, present and 
future, subject to certain prior charges but ranking in priority to 
second mortgage debentures, | 


PONTELEC WELDING PATENTS (LTD.)—Issue, on Sept. 27, 1912, of 


£300 debentures, part of a series of which particulars have already. 
been filed. 


NOVELTY CONSTRUCTION CO. (LTD.)— Memorandum of satisfaction 
to extent of £500, on Sept. 19, of debenture dated May 31, 1918, 
securing £915, has been tiled. 

“Z” ELECTRIC LAMP MFG. CO. (LTD.)—Memorandum, dated Sept. 
20, 1912, endorsed on £25,000 debentures, increasing rate of interest 
from 6 per cent. to 8 per cent. 


CITY NOTES. 


accu uma 
MEMORANDA Oct. 101.— Bank rate 4 per cent. (since Aug. 29, 1912). 
Prico of silver, 291d. per oz. Consols 731 —74 for money ; 7531—74% for 
account. Consolas Pay Day, Nov. 6; Stock and Shares Continuation 
Days, Oct. 28 and Nov. 12. Ticket Daye, Oct. 29 aud Nov. 15; Pay 
Days, Oct. 11 and 30; Mining Shares Carry Over Day, Oct. 25. 

RIOES oF METALS (London).—Copper, cash, 77% ; three months, 
78}. Lead, English, 212 —21i; Foreign, cash, 213—218 ; three months, 
211—211; Spelter, 2711 —274 ; Tin, English,,2304—2315; Foreign, cash, 
228}; three months, 2274. ron, Cleveland, cash, 66/-; three months, 67/-, 


ANGLO-AMBRICAN TELEGRAPH CO. LTD —The directors have declared 
an interim dividend for the quarter ended Sept. 30 of 15s. per cent."on 
the ordinary stock and £1. 10s. per cent. on the preferred stock (less 
tax), payable on the tirst prox. 

ANGLO.ARGENTINE TRAMWAYS CO. (LTD.) — An interim dividend of 
8 per cent. per annum has been declared on the ordinary shares for 
the past half-year. 

BRAZILIAN TRACTION, LIGHT & POWER CO.—The directors have 
declared a dividend of 1j per cent. for the quarter ending Oct. 31. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—The 
traflic receipts for September were £22,700 (increase £1,560); aggregate 
from Jan. 1, £181,094 (decrease £3,566). 

CALCUTTA TRAMWAYS CO. (LTD.)—An interim dividend of 5 per 
cent. per annum has been declared on the ordinary shares. 


CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—The directora 
have declared an interim dividend at the rate of 10 per cent. per 
annum, less tax. 

CITY OF SANTOS IMPROVEMENTS CO. (LTD.)—An interim dividend 
of 34 per cent. has been declared upon the ordinary shares. 

DIRECT UNITED STATES CABLE CO. (LTD.)J— l'he board have resolved 
upon the payment of an interim dividend of 2s. per share (less tax), 
payable lst inst., and making (with interim dividend already paid) 
a total distribution of 4 per cent. for the half-year ended Sept. 50. ` 

ISSUES OP CAPITAL.—The Anglo-Argentine Tramiwaiys Co. (Ltd.) is 
inviting applications for £1.500,000 five per cent. debenture stock at 98}, 
and during the week the Brazilian Traction, Light & Power Co. (LtÀ.) 
made an issue of £1,880,000 five per cent. 50-year first mortgage bonds 
at 05. 

RUSHDEN & DISTRICT ELECTRIC SUPPLY CO. (LTD)—This com- 
pany, which has recently been formed for supplying electricity in 
Rushden, Higham Ferrers and Irthingborough, ee made an issue of 
20,000 £1 shares. 

STOCK EXCHANGE NOTICES. —l'he Stock Exchange Committee have 
appointed Oct. 17 a special settling day in fullv-paid seript for £400,000 
4} per cent. Ist mortgage debenture stoek of the British Columbia 
Telephone Co., and have granted quotations to fully-paid certificates of 
deposit for 361,492 S100 shares of the Rio de Janciro Tramway, Light de 
Power Co., and fully-paid certificates of deposit for 85,599 $100 shares, 
anil fully-paid certificates for 5,197 $100 shares marked ex all dividends 
of the Sao Paulo Tramway, Light & Power Co. 

SUBMARINE CABLES’ TRUST.—Notice is given that on the 15th inst. 


the coupon due on that date will be paid by Messra. Glyn, Mills & Co., 
67, Lombard-street, E.C. 
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The Molecular Air Pump: An Ejector of Molecules. 

THE question of air pumps for producing high vacua is 
of considerable importance, and particularly so at the 
present time when the use of metal filament electric lamps 
is extending so rapidly. Any improvement which permits 
of the necessary exhaustion of the bulb being attained more 
quickly, or at less expense, 1s therefore a matter of imme- 
diate practical interest. The use of mercury fall pumps 
was, until recently, fairly general for this purpose; but 
latterly these have been displaced by rotary mercury pumps, 
such as that of GAEDE. This type of apparatus has 
been brought to such a state of perfection that there was 
little to look for as a result of further development along 
the well-known lines. Nevertheless, Prof. GAEDE has now 
developed a new air pump in which a novel and quite 
different principle is applied. Such a pump is, further- 
more, capable not only of giving much higher vacua than 
have hitherto been thought possible, but also of exhausting 
at a much greater rate than is the case with existing 


pumps. 


SCIENCE AND FINANCE, 


Second Series Dui . 1878. 


— — — 


Price Sixpence "35^ 
doroad Weser Io cente OT Mes or MP 


—— ———À 


if 

So simple is the idea that, at first sight, and were it not 
for the experimental results given, one would almost feel 
inclined to call it a ludicrous proposition : for the inventor 
proposes to leave permanently open the connection between 
the vessel to be exhausted and the discharge pipe of the 
pump, in defiance of von GuERICKE’s principle! This. 


62 | result is obtained by Prof. GAEDE owing to his knowledge 


of the ways of air molecules being sufficiently precise 
for him to be able to make them “ pass along ” until none 
are left in the vessel—Result :.a vacuum. The description. 
of the new pump, termed the “Molecular Air Pump,” 
which appears elsewhere in this issue, will thus be seen to 
be of very great interest and to possess high technical signi- 
ficance. The discovery may be said to furnish another 
reply to those ultra-practical people who are unable to see 
the value of the large amount of research on abstruse and 
highly theoretical problems which is constantly proceeding. 
In this case the connection between the friction of gases 
flowing through tubes and the design of air pumps was of 
the slightest, and certainly not at all obvious. Yet to the 
receptive mind, sufficiently trained, it was enough to result 
in the production of a technical apparatus of great practical 
use. 


-—— — —— 


Future Requirements at Leeds. 


EaRLv electricity supply stations were laid down in 
nearly every case with the main idea of supplving electric 
light, but the rapid development of the power load during 
the last 10 vears and the growing demand for electrical 
energy for all purposes have in many cases necessitated 
radical alterations to the original supply svstems. A 
further result has been the necessity of providing well in 
advance for future requirements. This particularly applies 
to the case of the larger towns, where the desirability of 
keeping in mind the enormous demand for electric power 
that is likely to arise in the next few vears may materially 
affect the existing poliev. Mr. H. Dickinson, city elec- 
trical engineer of Leeds, has recentlv prepared for his 
Committee a report upon the " provision for future require- 
ments of electrical energy.” Mr. Dickinson reviews the 
progress made by the Leeds electricity department in recent 
vears, and he anticipates that the normal and steadv 
increase in the load hitherto mav b? considerably aug- 
mented, due to (1) the better appreciation by the public 
of the cheapness and the convenience of electrical power ; 
(2) the probable reduction in the cost of energy; (3) the 


increase in the price of coal ; and (4) the increasing value to 
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eve . . ! 
manufacturers of space not utilised by productive machinery. 


The importance of Nos. (2) and (3) can hardly be over- 
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on the “ Ignition of Explosive Gases by Momentary Electric 
Arcs." The conditions which Prof. THoRNTON has in mind 


estimated, for, as Mr. DickiNsoN shows, the price charged are those of the coal mine—not of the gas engine. Hitherto 


for electric energy is steadily falling from year to vear, 
whilst any increase in the price of fuel will b» quickly 
apparent where manufacturers have their own plant. The 
stage should, therefore, soon be reached where private plants 
will be “ scrapped " in large numbers. 


Mr. Dickinson shows in his report that the Corporation 
will probably have to supply within the next 10 or 15 years 
a load of 57,900 kw., compared with a maximum load last 
winter o* only 9,570 kw. ; and he discusses in detail the 
alternatives that are open to the Corporation in providing 


plant to cope with the above demand. The present site of ` 


the three power stations at Whitehall-road is bv no means 
all that could be desired as regards its accessibility for fuel 
and for the storage of same, so that Mr. Dickinson finally 
sums up in favour of acquiring a new site with adequate 
railway facilities for the rapid delivery of coal. On this 
new site a large power station will be erected as soon as the 
existing main station is fully equipped. A special meeting 
of the Council was held yesterday and the promotion of a 
Bill in Parliament, to include powers for the acquisition 
of a site for the new power station, was approved. 

AN estimate has been made of the total capacity of plant 
installed in workshops, factories, &c., in Leeds ; and this 
is very instructive when compared with the horse-power of 


the electric motors at present supplied by the electricity befer to circuits free from inductance, and are necessarily 


department. Only something like one-seventh of the 
power requirements of the city, indeed, are now being 
supplied by the electrical undertaking of the Corporation, 
the actual figures being 17,472 H.P. out of an estimated total 
of 115,585 m.p. These figures show what a great field is 
still open for electric power supply ; and it is gratifying 
that negotiations are in progress, or have been completed, 
with firms requiring some 13,000 H.P. in addition to the 
above 17,472 H.P. 
the great difference there is in the progress made by electric 
power supply in the various industries. Thus, whilst nearly 
one-third of the power required by the engineering works 
of the city is obtained from motors connected to the Cor- 
poration’s mains, only about 1} per cent. of the power 
requirements of the textile mills is supplied by the elec- 
tricity department. Again, nearly 40 per cent. of the 
power required by printers is furnished electrically, as 
against 7 per cent. in the case of wood workers. In view of 
the varying load usually associated with the latter trade, 
we should have expected that electric power would have 
made more progress. The leather trade also appears to 
fight shy of electric power, only 140 H.P. of motors being 
supplied, although the power used in that industry is 
estimated to be 6,245 H.P. There is thus evidently plenty 
of “ spade work ” to be done by electrical engineers in our 
manufacturing towns. 


Electric Ignition of Gases. 


ELSEWHERE in the present issue our readers will find an 
abstract of an interesting Paper by Prof. W. M. THoRNTON 


, mixture can be ignited electrically. 


‘explosions originated from some electrical cause. 
e 


It is particularly interesting to observe ` 


| there has been far from sufficient information upon this 


subject. The broad fact has been known that an expiosive 
This information, 
however, is not sufficiently precise to be of anv value under 
the circumstances ; indeed, it has been probably productive 
of much harm, for it has been assumed that many mine 


One of 
the interesting results obtained by Prof. THORNTON points 


, to the fact that the least current required to ignite the 


mixture with which he worked became greater and greater 
as the voltage was diminished; and this relation is much 
more marked than might have been expected at pressures 
below a certain value. So much is this the case at pressares 


. below 50 volts that it would appear impossible to ignite 


even the most explosive mixture of fire damp and air bv 


, single sparks from a signalling circuit at the pressure of 20 


volts allowed by the Coal Mines Act. This point is also 
of interest from the fact that it is sometimes thought that 
electric miners’ lamps should be so made as to prevent the 
exposure of a switch contact to the atmosphere of a mine. 
Considering that such lamps are generally run at about 


' 4 volts pressure, it will be seen that there can be no danger 
" from an exposed switch under these circumstances. 


On 
the other hand, Prof. THORNTON remarks that no bell of 
the trembler type is safe in gas unless the sparking contact 
is enclosed in an explosion-proof case. The above examples 


modified if inductance is present. Prof. THORNTON re- 
marks that no continuous-current signalling circuit can be 
considered safe if the inductance is greater than 0-1 henry. 
Fortunately, in signalling apparatus the inductance 1s usually 
much less than this. 


oe ig 


* Wireless "—Superior Gas Fitting. 

Ir is always unfortunate when the integrity of those in 
high places is brought in question in regard to commercial 
transactions. For this reason we regret the debate that 
took place last week in the House of Commons on the 
subject of the Marconi Contract, though it is well that 
Ministers should have an opportunity of clearing themselves 
of the allegations that have been made. It is not, however, 
to this part of the subject that we wish particularly to refer 
at the moment, as the whole matter has yet to be investi- 
gated. We wish rather to call attention to a remark quoted 
by Sir HENRY Norman that “ after all, wireless installation 
is only a superior kind of gas fitting." This is not neces- 
sarily Sir HENRY'S complete opinion uvon the subject, but 
it is noticeable that he did not traverse the sentiment. As 
he was officially connected with the Post Office, as assistant 
P.M.G., not so very long ago, we are afraid that the senti- 
ment is one which is held generally by the secretarial de- 
partment of the Post Office. We have more than once 
referred to the lamentable ignorance of this department in 
failing to recognise the importance of engineering, and we 
fear that the same sort of attitude 1s being adopted in regard 
to wireless telegraphy. When one considers the elaborate 
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theory underlying practical wireless, and the fact that 
some of the greatest minds in the world have been at work 
on this subject, it is regrettable that the installation of long- 
distance wireless stations should be referred to in such mis- 
leading terms in the House of Commons. 


—— do aliad — dii ——— ——— ——— —— 


New Submarine, Telegraph Cable.—It is reported in 
the “ Africa Post" (says the “ Londoner Zeitung Hermann ") 
that the German South-American Telegraph Co. have 
announced the laying of a new cable from Monrovia (Liberia) 
to Lome (Togoland), to be continued through German South- 
West Africa, via Duala (Cameroons). The contract provides 
that the line, as far as Duala, is to be ready by February Ist 
next, and the extension to German South-West Africa by 
April 1, 1919. The first-mentioned line is estimated to cost 
6.350,000 marks. 


Improvements in Electric Railways.—In an article which 
recently appeared in the “ Electric Railway Journal,” Mr. K. 
Simmon gives some notes relating to recent experience on 
electric railways. He points out that motors are often geared 
too high, and that considerable economies have been effected in 
some cases by lowering the gear ratio. He refers also to other 
improvements in motors, and thinks that mere reduction of 
weight may be carried too far, and result in frequent repairs. 
He gives particulars as to improvements lately introduced in 
multiple-unit control, in field control, in low-platform cars, and 
an the high-voltage direct-current and the single-phase systems. 
The author expects to see in the future a considerable extension 
of the multiple-unit system of control. 


Highest Telephone Station on Earth.—The “ Elektro- 
technische Anzeiger ” describes what is stated to be the highest 
telephone station in the world, that of the meteorological 
observatory on the top of Monte Rosa (15,450 ft.). Since the 
station is only occupied for a short period in each year, the poles 
‘carrying the telephone line are removed at the end of each 
season, and are re-erected when required. The abnormal con- 
ditions encountered facilitate rather than impede the installa- 
tion and operation of the system. Short poles are employed, 
and at the centre of each span the wire touches the snow, but 
the latter being quite dry is a good insulator, hence no leakave 
troubles arise. Indeed, the final section of the line, from the 
Col du Lys to the peak, is simply laid across the snow without 
any other support. To prevent breakage of the wires through 
glacier movements, the line is carried through rings on the poles 
instead of being rigidly attached to insulators. It crosses 
two valleys, each about 3,300 ft. in width. These have natur- 
ally to be crossed by a single span, but the depth of the ravine: 
13 so great that the sag of the wires is of no importance. 


The Traffic Question in Berlin.—Prof. E. Giese, of the 
Technical School at Brunswick, has been appointed by the 
“Gross Berlin" Committee to report on the much-needed reforms 
in Berlin's present trafic methods. These methods range 
from the horse omnibus to the tube. Prof. Giese is recognised 
as an authority on traffic problems, and has been connected 
with several details of Berlin's latest railway developments. 
He is also well acquainted with the British and American 
methods of dealing with traffic. Some particulars of the needs 
and present equipment have already been provided for him. 
Among these stands the all-important fact that the Berlin 
inhabitant of 40 years ago made only two railway journeys 
as against 270 every year to-day. There are also statistics 
as to speeds, showing the average speeds of the different systems 
now employed. These statistics.show the speeds in miles per 
hour to be: Underground railway, 15] ;. elevated (steam trac- 
£ion), 14; omnibus deluxe, 11 ; motor omnibus, 10; tramways, 
74; horse omnibus, 52 ; and horse omnibus (night service), 5. 
Undoubtedly one of the first reforms will be the electrification 
of the elevated railway, the two “circles” and the other sub- 
*idiary suburban services. The “ Gross Berlin " Committee 
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temporarily represents both the city of Berlin and its suburbs, 
and has under consideration the unification of all outlying 
districts under one control, on the lines of the London County 
Council. 


Automatic Stop on Swing Bridges.—According to the 
“ Electric Railway Journal," the Boston Elevated Railway 
Co. has installed an ingenious device on the swing bridge across 
the Charles River, with a view to preventing accidents owing 
to cars running on to the bridge when it is open. The device 
consists of a frame of riveted steel, which extends the whole 
width of the track, and is placed 30 ft. from the entrance to the 
swing portion of the bridge at each end. Normally the top of 
the frame is slightly below the tops of the rails. By means of 
a lever actuated by simple gearing and driven by a small motor 
one end of the frame can be lifted so that it stands at an angle 
of about 20 deg., facing the traffic, thus acting as a positive stop 
and an effective buffer. A standard car spring at the centre 
of the frame reduces the shock in case of impact. At the other 
end the shock is taken by two ties, and the arrangement of the 
connection is such as to allow considerable yield. The stop 
is completely controlled from the cabin from which the bridge 
is operated. When the bridge is to be moved the first move- 
ment of the operator shows a red light on one of the trolley 
posts beyond the buffer. This is a stop signal. The next 
movement of the operator simultaneously withdraws the bridge 
locks and lifts the buffer into position, where it is automatic- 
ally set. The lifted buffer also shows a red light. The next 
movement of the operator opens the bascule. In closing, the 
cycle of operations is reversed. Thus the bridge cannot be 
opened until after the buffer is set and the buffer is not with- 
drawn until after the bridge is closed. The raising and lowering 
operation takes 10 seconds. The device has been in operation 
for about a year and has given every satisfaction. 


Electric Working on the Mount Royal Tunnel.—The 
authorities of the Canadian Northern Railway are con- 
sidering the system of electric traction to be adopted through 
the Mount Royal tunnel, which is now under construction. 
According to the Canadian “ Electrical News," the work is 
being chiefly done by electricity. At each end of the tunnel 
air 13 supplied by special plant, consisting of a compressor 
with a capacity of 2,200 cubic ft. per minute, directly con- 
nected to a 400 n.p. 2,209-volt synchronous motor. In the 
same building there are three other compressors, each with 
a capacity of 1,100 cubic ft., belted to 250 H.P. 2,200-volt 
induction motors. "There are thus available 5,500 cubic ft. of 
air per min. at 100 lb. pressure to the sq. in. The current is pur- 
chased at a pressure of 11,000 volts, which 1s stepped down for 
the large motors to 2,200 volts and for the small motors to 
550 volts. A very large number of small motors are employed 
for various purposes, including the running of a large 
machine shop, woodworking shop, and a rock-crushing plant, 
in which there are six motors from 75 H.P. downwards. For 
car hauling, a 50 H.P. motor is employed, while at each portal 
and shaft a 25 H.P. motor is used for ventilation purposes. A 
shaft of 250 ft. depth is being driven, and here a 100 H.P. motor 
is employed to operate a cage hoist. Electric pumps are also 
used at this shaft. It is probable that another shaft will be 
sunk at the city end of the tunnel in order to expedite the work 
of construction. 


Cable Interruptions. Date of Interruption. 
Latakia—Palura ............... eene men May 26, 1910 
Alhucemas —Penon de la Gomora...................-. Feb. 28, 1912 
Melilla—Chafarinas ............ e eee eee ete eee tnenn Feb. 28, 1912 
Jeddah—Suakim  ..... 1. cere renean raro sos Mar. 4, 1912 
Chafarinas—Nemours .............— eres April 10, 1912 
Salonika—Lemnos ............ ener April 18, 1912 
Chio-—Tenedos ,.. ...... eere rte Enna isan April 20, 1912 
Syra—Chio (1 and 2) ..................... eese April 20, 1912 
Scalamova—Samos ......... eene April 21, 1912 
Marmariza—Rhodes.......ccccccscscessesecttencereeses April 21, 1912 
Bessika—Tenedos ...ess.essseoseserseseeseseceeiesose April 24, 1912 
Poulocondore— Pontianac........ ..... eene July 5, 1912 
Tokyo Guam ..... een m HH Htm Sept 10, 1912 
Tangier—Cadiz ......... eene enne Oct. 2,1912 
Cayenne—Salina......... eene nnne Oct. 9,1912 


44 


THE ELECTRICIAN, OCTOBER 18, 


1912. 


Railway Progress in New South Wales. —According to the 
annual report of the Railway Commissioner, about 74 miles 
of line were added to the railwavs of New South Wales during 
1911-12, making a total of 3,832 miles at the end of June, 
1919. About 600 miles were under construction and 220 miles 
authorised at the end of the year. The 313 miles of double 
track are operated on the absolute block svstem (except 3 miles 
on the permissive system), while the 3,516 miles of single track 
are operated by electric tablet, electric train staff or train staff 
and ticket. The colony has 196 miles of electric railwavs, but 
their operation is costly, absorbing 84-2 per cent. of the receipts, 
while the operating expenses of the other railw avs absorb 
only 64-2 per cent. of the receipts. The report makes no mention 
of the recent movement for a uniform gauge for the railways of 
the several colonies now united in the Australian federation. 


Effect of Electrical Working on Chronometers.—It is 
stated in the “ Steamship " that the growing use of electricity 
on board ship has had such a disturbing effect on the accurate 
working of chronometers that Capt. Cust, the hvdrographer 
to the Navy, recently requested the assistance of the magnetic 
department at Greenwich Observatory, in order to discover how 
best to counteract the influence of à vessel's dynamos on its 
Greenwich time indicators. The experiments at Greenwich 
have been successful, and in the course of them some remark- 
able variations in the magnetic effects have been discovered, 
according to the position in which the balance of a chronometer 
or watch is placed, relative to the points of the compass. It 
was also found that a chronometer in the vicinity of a magnetic 


field is quite unaffected if its balance moves through a regular 
arc of 210 deg. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Shunkichi Kimura contributes an article on the * Design of a 
Radio-Telegraph Station " (p. 50). 


The Metropolitan Electric Supply Co. are erecting about 900 
electric lamps in connection with the joint contract with the Gas 
Light & Coke Co. for the street lighting of the borough of Holborn 
(London) A new type of lantern has been designed (p. 66). 


An investigation by Prof. W. W. Strong. on ** The Electrical Pre- 
cipitation of Suspended Matter in Gases," is described on p. 54. 
The subject of “ The Prevention of Smoke," in this connection, is 
discussed in our Leading Article (p. 60). 


Prof. W. Gaede recently described, before the German Physical 
Society, a new principle for air pumps to produce high vacua ; he 
terms his apparatus a ** molecular air pump " (p. 48). 


At a meeting of the Institution of Mining Engineers last week 
Prof. W. M. Thornton read an interesting Paper on “ The Ignition 
of Explosive Gases by Momentary Electric Arcs " (p. 63). 


Birmingham Corporation have decided to proceed with the con- 
struction of tramways authorised by their 1912 Act (p. 77). 


The directors of the North-Eastern Railway Co. are considering a 
proposal to electrify their Nimpasture branch, 20 miles in length 
(p. 77). 

Interesting consular reports from Franc? and Russia are abstracted 
(p. 78). 

Cromer Council have decided to transfer their electricity under- 
taking to Edmundson’s Electricity Corpn. (p. 75). 

Municipal Loans.—Bolton Corporation are ebout to apply for 
sanction to loans of £120,000 for the construction of a new generating 
stition, and £5,000 for cables to connect with Dunscar sub station 
(p. 75). Stepney Couneil have applied for loans of £2.500 for 
meters and £2.800 for house services (p. 75). Swindon and Walsall 
hzve received sanction to loans of £65,000 and £0,000, respectiv elv, 
for their electricity 'undertakings (p. 75). Keighley jCorporetion 
are applving for sanction to a loan of £7.000 for a turbo-altern: tor 
(p. 75). Barrow-in-Furness Corporatioa have received sanction to 
a loan of £21,484 for extensions of their electricity works (p. 75). 
Tunbridge Wells Corporation have been zuthorised to borrow £2,900 
for mains extensions, &c. (p. 75). 

Legal.— The arbitration proceedings between the National Tele- 
phone Co. and the Postmaster-General were resumed this week 
(p. 72). 

Companies’ Meetings and Re ports.—Mcetings of Dick, Kerr & Co.. 
Drake & Gorham and the Letters Patent Insurance Co. are reported, 


SY ee EE e t————Ó— M 
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and abstracts are given of the reports of the directors of the Auckland 
Electric Tramways, Cape Electric Tramways, (ia. Argentina de 
Electricidad. Ferranti Limited, Mentevideo Telephone Co., and New 
General Traction Co. (pp. 81-82). 


OBITUARY. 


SIR GERALD FrrzZGERALD.—We regret to record the death of Sir 
Gerald FitzGerald. K.C. M.G.. which occurred on the Pith inst. at his 
residence in London. Deceased, who was born in 1833. was the son 
of Francis FitzGerald. of Galway. He entered the War Office im 
1856. and enjoved t he distinction of having seen more varied service 
than any other member of the home Civil Service—in serving in the 
War Office. in India. in Egypt, and at the Admiralty. Sir Gerald 
was deputy-chairman of the Anglo-American Telegraph Co. and @ 
director of the Chilian Electric Tramway & Light Co. 


PERSONAL. 


Mr. C. B. Gresham, of the Electrical Co.. has joined the staff of 
Messrs. Siemens Bros. Dynamo Works (Ltd.) in their meter depart- 
ment, Upper Thames-street, E.C. 

Mr. W. F. Birch. of the meter testing room of the Electrical Co., 
has been appointed assistant manager of the meter department in 
succession to Mr. Gresham, resigned. 


APPOINTMENTS VACANT AND FILLED. 


Assistant editor wanted for E TE EUEGPRICHUN: 
tiserment. 


A firm of telephone engineers advertise for a practical man, con- 


versant with the handling of a department for the equipment of 
switchboards on the common battery system. 


See an adver- 


A good draughtsman, well up in electrical work and with knowledge 
of mechanical and building construction, is advertised for. 


A switchboard attendant is required at the Devonport Dockyard. 
Applications to the Electrical Engineer. See advertisement. 
A designer is wanted for induction motors. See an advertisement. 


The Council of Hartley University College invite applications for 
the post of principal of the College. Stipend £1.000 per annum. 
Applications to the Registrar by Nov. 9. 


Mr. Herbert Stansfield. D.Sc.. lecturer and demonstrator in physics 
at Hartley College, Southampton, has been appointed professor of 
physics at the College. 


INSTITUTIONS AND SOCIETIES. 


National Association of L.G. Officers.— At the recent meeting of the 
Metropolitan District’ Committee of this Association Mr. X. P. 
Johnson (town clerk. Hampstead) was unanimously re-elected presi- 
dent, and the vice-presidents are Messrs, H. E. Blain (manager of 
West Ham Corporation tramways), S. Lord (accountant. Acton 
Council) and J. Wilson (town clerk, Marylebone). Mr. A. H. Dimmock, 
of Fulham, was elected general hon. secretary, in succession to Mr. 
E. W. Attridge, of Ealing. 

Institution of Mechanical Engineers.— Members of this Institution 
are reminded that applications for grants (up to about £34) from the 
Bryan Donkin Fund in aid of original researeh in mechanical engi- 
neering, under the conditions issued ir January last. should be sent 
to the Council before the end of this month. 


Manchester Section of the Institution of Electrical Engineets.— 
The opening meeting of this section for the session 1912-13 will be 
held in the Banqueting Hall. Midland Hotel, Manchester, on Friday, 
November Ist. For reasons of health the chairman, Mr. A. A. Day, 
will be unable to be present to deliver his address, which wil, how- 
ever. be read by Prof. I. W. Marchant. 

International Congress of Applied Chemistry.—Some interesting 
figures and statistics regarding this Congress, which was recently held 
in New York. are given in'' Metallurgical and Chemical Engineering." 
There were 4.500 members, of whom 2,173, coming from 30 ditferent 
countries, attended the Corgress and registered. including 254 ladies, 
The number cf Papers presented was 750. of which 570 were in 
print before the Congress assembled. Besides the four general 
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lectures by official representatives of different countries, there were 
117 single section meetings, with an average attendance of 34 per 
sectional meeting; and 32 joint section meetings, with an average 
attendance of 183 per meeting. If the joint sessions are left out of 
consideration an average attendance of 34 per sectional meeting 
means that at any time more than 800 out of the 2,173 members who 
had registered were present at one or the other of the meetings of the 
24 sections. Our contemporary remarks that, to appreciate the 
meaning of these figures, a standard of comparison is needed. The 
International Electrical Congress, held in 1904 in St. Louis, seems 
particularly appropriate for this purpose, since it is recognised as, 
perhaps, the greatest success of international scientific and engineer- 
ing congresses held in the United States. The number of members 
attending the Electrical Congress was 700 (against 2,173 at the 
Congress of Applied Chemistry). About 160 Papers were read 
(against 750). There were eight sections (against 24). The ratio 
being 3 to 1 in the numbers of attending members and sections and 
5 to lin the number of Papers in favour of the Congress of 
Applied Chemistry, its huge magnitude is clearly established. 
The enormous scope of the Congress is best indicated by the special 
fields to which the work of the 24 sections was devoted, namely: 
Analytical chemistry; inorganic chemistry; metallurgy and 
mining; explosives; silicate industries ; organic chemistry ; coal 
tar colours and dyestuffs ; industry and chemistry of sugar ; india- 
rubber and other plastics; fuels and asphalt ; fats, fatty oils and 
soaps; paints, drying oils and varnishes; starch, cellulose and 
paper; fermentation; agricultural chemistry ; hygiene; pharma- 
ceutical chemistry ; bromatology ; bio-chemistry, including phar- 
macology ; photochemistry ; electrochemistry ; physical chemistry ; 
law and legislation affecting chemical industry ; political economy 
and conservation of natural resources. Clearly every field of human 
endeavour in which the work of the chemist counts was represented. 


West of Scotland Branch of the Association of Mining Electrical 
Engineers.— The annual report of this Branch shows that considerable 
progress has been made both in numerical strength and educational 
value. Fight meetings were held during the session at the Royal 
Technical College, Glasgow, and other meetings were held at Larbert, 
Hamilton and Kilmarnock. Nine members were successful in the 
examinations, During the past session the number of members 
enrolled has risen from 122 to 182, and the branch now ranks as the 
second strongest in the Association. During the coming session 
four meetings will be held on Friday and four on Saturday afternoons. 
For the foregoing meetings Papers of an interesting character have 
been promised, including'* Notes on the Electrification of a Group of 
Small Collieries.” by Mr. A. Campbell King ; “ Variable Speed A.C. 
Motors," by Mr. S. A. Simon; and '* Power Transmission," by 
Mr. W. H. Telfer. Mr. Jas. R. Laird gained the Branch President's 
prize of £2. 2s. for last session, along with a £1. 1s. prize from the 
Association. The Branch Vice-President’s prize offered last vear 
for the most meritorious invention by a member was not awarded as 
such. but was handed over to the General Prize Fund of the Associa- 
tion. The Branch President (Mr. Brown) and the Past Branch 
President (Mr. Anderson) have offered £2. 2s. each, to be awarded 
jointly to the writer of the best Paper of the session from a member 
of this Branch, the only stipulation being that he must be a colliery 
electrician, as laid down in the recent electricity rules. In addition 
to the Branch Prize Fund there are numerous prizes offered by the 
Association for Papers of merit. 


Royal Microscopical Society.—The annual conversazione of this 
Society was held on Wednesday evening last at King's College, 
Strand, London, W.C. A large number of members and guests were 
present and were received by the President and Council Music was 
provided, and the spacious corridors of the college gave ample room 
for the promenading of the guests. 


EDUCATIONAL NOTES. 


University of Bristol.—The Hele-Shaw prizes in the Faculty of 
Engineering have been awarded as follows : Prize for dav students to 
Mr. Dennis E. Gough, B.Sc.; prize for evening students to Mr. 
Ernest Geo. Hole. 


Manchester School of Technology.— On Monday Principal Garnett 
delivered the inaugural address to the students at the opening of the 
new session of the Manchester School of Technology. 

After referring to the progress made during the past 10 years Principal 
Garnett said there could be no doubt that to anvone who was prepared to 
devote himself to the discovery of new knowledge and of new methods of 
applving existing knowledge in industrial practice technology offered 
Immense possibilities of usefulness. The conditions of modern industry 
made it impossible for an employer to teach his apprentices all that he 
himself knew of his business, and that indeed was often the Last thing that 
the apprentice required. Many different kinds of training were required 


by the apprentices of a representative firm to-day. With the develop- 
ment of industry the share of capital in the cost of production was growing 
at the expense of that of labour, and it became increasingly necessary to 
make the fullest use of machinery by keeping it running as continuously 
as possible. "Thus it became increasingly costly to stop for long explana- 
tions to apprentices, and emplovers found it more economical to send their 
apprentices elsewhere for instruction in the principles underlying work- 
shop practice. Technical training in England, however, was still almost 
whollv confined to evening classes, and, though foreign observers had been 
astonished bv the results achieved in these classes, the professional engineer 
of to-day required a deeper knowledge than they could give him. The 
modern professional engineer needed to be able to apply his mathematics 
to the solution of new problems of his own stating, and for that he required 
a far wider knowledge of mathematical methods than was sufficient to 
enable him to follow inductive proofs of formule in common use. It was 
the same with other subjects. It was a remarkable fact that in spite of 
the natural aptitude of the English brain for mechanical invention, the 
most striking advances in mechanical enginecring since the invention of 
the steam turbine had not been made in this country. German practice 
had been overhauling English in almost every department, except, per- 
haps, naval architecture. It was impossible to avoid connecting these 
facts with the growth of the technical universities in Germany and at 
Zurich, of which there were now no fewer than 12. In comparison with 
this country that meant a proportion of four to one in favour of Germany, 
while her institutions had the additional advantages of more students, of 
students who were better preparcd for their university courses, and of 
courses of four years’ duration. Great. Britain, on the other hand, had a 
great prospective advantage over Germany in that her highest techno- 
logical education was developing in close touch with the other depart- 
ments of university life and work. But the English universities had only 
dealt half-heartedlv in technology. They tried to make engineers into 
physicists, rather than physicists into engineers. The outlook, however, 
was brighter, especially for the present students of the School of Tech- 
nology. The attitude of the more progressive firms towards the univer- 
sity work of the School was becoming steadily more favourable. All the 
students who graduated last summer in electrical engineering and in 
chemistry had already obtained industrial appointments, and those in 
other departments had been hardly less fortunate. Never before had so 
many new students entered the university courses in the School, and never 
had the new students been so well prepared. 

Victoria University, Manchester.—The Council has determined that 
the Chair of Electrotechnics shall be known as the Edward Stocks 
Massey Chair of Electrotechnies, in memory of the late Mr. Edward 
Stocks Massey, whose recent bequest to the University has been 
applied towards theendowment of the chair. Ithasalso been resolved 
to name the new electrotechnical laboratories the John Hopkinson 
Laboratories, in memory of Dr. John Hopkinson, who was a student 
at Owens College from 1864 to 1867, and afterwards an associate. 
The new laboratories became necessary owing to the extension of the 
work, and the electrotechnical laboratory, opened in 1900, which was 
built and equipped by the relatives and friends of Dr. Hopkinson, will 
continue to be used in connection with the department. 

L.C.C. Trade Scholarships.—Notice is given that application forms 
(T2/258) for the L.C.C. Trade Scholarships for Bovs must be sub- 
mitted not later than Oct. 26 and successful candidates will be re- 
quired to take up their awards immediately after Easter. 1913. 
Particulars of conditions, &c., from the Education Officer, Victoria 
Embankment, W.C. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Oct. 18th (to-day). 
ErEcTRO-HARMONIC SOCIETY. 
8 p.m. Smoking Concert at the King's Hall, Holborn Restaurant, 
London, W.C. 
MONDAY, Oct. 21st. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERs. 

$ p.m. Mecting at Storey’s Gate, London, S.W. Paper on “ Sewage 

Disposal Machinery," by Mr. W. G. Maize. 
WEDNESDAY, Oct. 23rd. 
JUNIOR INSTITUTION OF ENGINEERS. 

4 p.m. Meeting at the Institution of Electrical Engincers, Victoria 
Embankment, London, W.C. Paper on ‘Scientific Shop 
Management on the Taylor System," by Mr. G. C. Allingham. 

FRIDAY, Oct. 25th. 


PHYSICAL SOCIETY. 

9 pm. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: ‘ The 
Constitution of Mercury Lines examined by an Echelon Grating 
and a Lummer-Gehreke Plate,” by Prof. H. Nagaoka and Mr. 
T. Takamine; ‘ Note on the Mutual Inductance of Two 
Coaxial Circular Currents,” by Prof. H. Nagaoka: and “ Th? 
Absorption of Gas in Vacuum Tubes," by Mr. S. E. Hill. 

INSTITUTION OF MECHANICAL ENGINEERS. 

$ p.m. Meeting at Storev's Gate, London, S.W. Paperon“ Charac- 
teristic Dynamical Diagrams for the Motion of a ‘Train during 
the Accelerating and Retarding Periods," by Prof. W. E. Dalby. 
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COST AND EFFICIENCY OF ALTERNATING VERSUS 
DIRECT CURRENT MOTORS FOR STEEL MILL 
AUXILIARIES.* 


BY B. R. SHOVER AND E. J. CHENEY. 


Summary.—Comparative figures of first costs and annual costs for 
two systems of modern steel mill drive are given ; the first being the all- 
alternating-current system, in which alternating-current motors are used 
throughout, and the second the mixed system, in which alternating- 
current motors are used for the main rolls, &c., and continuous-current 
motors for some cf the smaller drives. 


The time has gone by when it was necessary to discuss the advan- 
tages of electric motors in steel plants. There cre, however, a great 
many problems concerned with their application which are not yet 
fully solved. One of these is concerned with the proper type of motors 
to use. There is usually no question but that induction motors should 
be used for driving the main rolls, and that induction or synchronous 
motors should be used for pumps and various other places about the 
plant where comparatively large size motors are necessary. There is, 
however, a diversity of opinion as to whether tho so-called auxi- 
liaries should be driven by alternating or direct current motors, and 
there have come to be two recognized systems. These are known as 
the all-alternating-current system, where no direct current is used, 
and the mixed system. where direct current is used for the small 
motors. There are a great many factors which must be considered 
in comparing the two systems. 

In the first place, it is assumed that power will primarily be alter- 
nating current, as the transmission distances ordinarily preclude the 
use of direct-current generators. It would therefore seem to be 
simplest and most efficient to step down to a suitable voltage through 
static transformers and use alternating-current motors. The mixed 
system involves additional expense for motor-generator sets and 
entails considerable power loss due to the low efficiency of conversion. 
On the other hand, however, direct-current motors are lower in first 
cost than induction motors and a higher power factor is maintained 
on the entire system where they are used. In the mixed system an 
increase in power factor is effected by eliminating the lagging current 
of the induction motors, and, in addition, the motor-generator sets 
can easily be equipped with synchronous motors which will take a 
leading current from the line and offset part of the lagging current 
on the rest of the system. The increase in power factor enables a 
reduction to be made in the size and cost of transformers and gene- 
rators, and also increases their efficiency due to the lower currents 
which they are required to handle and to the decreased excitation 
required by the generators. 

It is perfectly possible to prove that either system is superior by 
selecting the proper factors for consideration. The performance of 
both direct-current and alternating-current motors is quite generally 
known, but the various factors affecting cost and efticiency are not 
so well understood. In order to make as nearly as possible a general 
determination of these factors, it was decided to make an exhaustive 
study which should include a consideration of everything which might 
intluence the result. To make the investigation thoroughly practical 
a plant of modern design, of which the complete plans were available, 
was selected for the study. 

This plant consisted of six merchant mills, comprising the ordi- 
nary run of sizes, and included the usual equipment of heating fur- 
naces, shipping yards, &c. It is felt that the plant was fairly repre- 
sentative of the ordinary type ot steel mill and was neither too large 
nor too small to bein any way exceptional. Complete lay-outs for both 
systems were made to determine the size and tvpe of each motor and 
control equipment, the size and length of all wiring 2nd conduit, the 
location and apparatus for each substation ; in short, every detail, 
except actual working drawings, necessary in order to buy and install 
a complete electrical equipment. 

The power was assumed to be delivered at 6,600 volts, and a fre- 
quency of 25. One large slow-speed induction motor, wound for 
6.600 volts, was required for the main roll drive in each mill, the 
aggregate capacity of these motors being 7,700 H.P. In addition to 
this load there was about 800 H.P. in pumps, lights, &c , which would 
be alternating current in any case, Of the small motors on tables, 
punches, shears, eranes, shop tools, &c., there was a total of 182 
motors and an aggregate of 4,973 H.P., giving an average of 27-3 H.P. 
per motor. On the all-alternating-current system it was assumed 
that all these small motors would be wound for 220 volts and power 
supplied by two substations, stepping down from 6.60) to 240 volts, 
each substation having three 350 k.v.a. oil-cooled transformers and 
suitable switehboard. On the mixed system it was assumed that all 


* Abstract of an article in the ‘' General Electrie Review.” 
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these motors would be wound for 230 volts continuous current and 
that power would be supplied by two substations, transforming from 
6,600 volts alternating current to 250 volts continuous current, each 
substation having one 750 kw. synchronous motor-generator set 
and suitable switchboard. All lay-outs were made in accordance with 
what was considered the best electrical practice of to-day in steel 
mills; but no unduly elaborate or unnecessary apparatus was in- 
cluded, and all economies were effected which were possible without 
sacrificing reliability. Each svstem was considered separately and 
benefit was taken of every advantage inherent in the particular 
System being considered ; but great pains were taken to see that 
both systems were considered on exactly the same basis. Mill-type 
motors were used on all tab!es, transfers, cranes, &c., and motors of 
open construction for shears, fans, shop tools, &c. The alternating- 
current mill-type motors were all of the wound rotor type, and the 
corresponding continuous-current motora were either se-ies or com- 
pound wound as required by the duty. The open alternating-current 
motors were assumed to be of the squirrel-cage induction type, and the 
corresponding direct-current motors were assumed to be shunt wound. 
Suitable control equipment was determined in each case, most of the 
variable speed motors having magnetic controllers, but a few of the 
smaller ones having hand controllers. On the continuous-current 
Svstentr use was made, wherever possible, of the scries-tvpe contactor. 
The constant speed induction motors were furnished with starting 
compensators having no-voltage and overload protection, and the 
corresponding continuous-current motors were furnished with 
standard starting equipments. In laying out the wiring the load on the 
variou3 feeders was estimated by taking into account reasonable 
load factors, and the size of all wires determined in accordance with 
the Carnegie Steel Co.'s standard wiring rules, all wires being run in 
conduit. The only instances where the motors might possibly need 
to be of different capacities for the different systems are in the cases of 
hoist motors on the cranes. A careful study of the cranes was made 
and it was found that the majority of them would operate at light 
loads almost all the time, so that the same size motor cou!d be used 
in each case, geared for the same light load speed, the speed of the 
alternating-current motor being reduced on heavy loads by rotor 
resistance. On the billet yard cranes it was found advisable to 
put on larger motors for alternating current than for continuous 
current. The total horse-power capacity given is for tho mixed 
system. The lay-outs having been carefully made, an estimate 
was made of the cost of each system. In these estimates the 
large motors, which would be alternating current in anv case, were 
not considered, but all details which were in any way affected by the 
difference in the systems, including motor-generator sets, trans- 
formers, foundations, motors, control, cables, installation and wiring- 
up were included. Great pains were taken to use fair current market 
prices on all material and apparatus. The cost of installation waa 
carefully figured on the basis of actual costs for similar work. The 
total figures arrived at represent the total cost to the purchaser of the 
entire equipments installed and ready to operate. A tabulation of 
costs for the two systems is given at the end of the paper. 

Having determined the apparatus located in the plant itself. a 
lay-out of the power supply system was made with a view to finding 
how much it was affected by the difference between the two systems. 
It was found that power shou'd be generated at 6.600 volts and step pod 
up to 22,000 volts for transmission to the plant, where it wou'd 
be stepped down again to 6,600 volts. The calculations of the power 
system will be followed through briefly, the all-alternating-cucrent 
svstem being considered first. The sizes of generators and trans- 
formers are properly tixed by the maximum load conditions, and 
these maximum load conditions were carefully determined for the 
caso in question. ‘Tne duty of tho mills under various conditions of 
roling were studied, together with the characteristics of the largo 
motors ; and it was found that the maximum steady load which 
could be sustained for any length of time on the larg» motors, 
together with the other portions of load which would be alternating 
current in cither case, amounted to 7,510 kw. at 84-7 per cent. power 
factor. 'The tota! small motor load was found to be 1.500 kw. on the 
240-volt bus. Allowing for transformer losses on the basis of 98-2 per 
cent. efficiency at unity power factor, this load amounts to 1,538 kw. 
at 70 per cent. power factor on the 6,609-volt “bus. Combining the 
two loads, we have a total on the 6,600-volt “bus of 9,048 kw. at 

2 per cent. power factor, or 11.000 k.v.a. As this is the maximum 
load, we can assume that it represents 25 per cent. overload on the 
transformers. Normal load on the transformers will, therefore, be 
be 8,809 k.v.a.. or 2,930 k.v.a. for each of three transformers. [t was 
therefore decided to use three 3,000 k.v.a. water-cooled transformers 
for stepping down from 22,000 to 6,600 volts. Duplicate transformers 
would bo used at the generating station for stepping up and one 
spare would be provided, m*king a total of seven transformers 
required. 
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was fixed by the economical loss and not by the voltage drop. It will 
be unnecessary to go into the details of this calculation, but it will be 
sufficient to say that the line decided upon had a resistance of 0-762 
ohm per phase. Knowing the k.v.a. load and the resistance of the 
transmission line, and taking transformer efficiencies at 98-7 per cent. 
at unity power facor, we have 286 kw. loss in the two banks of trans- 
formers and 195 kw. loss in the transmission line. Adding the losses 
to the original load, we come to the generator terminals with 9,529 
kw. and 11,410 k.v.a., or 83-4 per cent. power factor. Assuming we 
have four gas-engine-driven generators, we would have 2,382 kw. 
and 2,852 k.v.a. on each unit under the maximum conditions. 
These conditions may be assumed to represent 10 per cent. over- 
load on the generators, and it was therefore decided to use 
four 2,200 kw., 85 per cent. power-factor generators. These 
machines would have a normal capacity of 2,560 k.v.a. each, and at 
10 per cent. overload a capacity of 2,850 k.v.a. each. 

The same general method was used on the mixed system. The 
main portion of the load (7,510 kw. at 84-7 per cent. power factor) 
remains as before. The small motor load is 1,500 kw. on the 250-volt 
*bus. At a motor-generator efficiency of 87-7 per cent. and taking 
80 per cent. leading power factor on the synchronous motors, we have 
a load on the 6,600-volt "bus due to the small motors of 1,730 kw. and 
2,160 k.v.a. The total load therefore amounts to 9,240 kw. at 93-8 per 
cent. power factor, or 9,860 k.v.a. Taking this as representing 25 per 
cent. overload on the transformers, the normal load will be 7,900 k.v.a. 
or 2,630 k.v.a. for each of three, and it was therefore decided to 
use 2,700 k.v.a. transformers, a total of seven being required. The 
transmission line works out to require the same size copper as for the 
other system; and, as a general note, it may be remarked that in no 
case does the difference between the two systems warrant a change in 
size of wire on the transmission line ; so that in each case the lines 
are identical for the two systems, although the cnergy loss is, of 
course, different, due to the different power factors. Figuring as 
before, the transmission losses amount to 256 kw., the line losses to 
157 kw. and we come to the generator terminals with a total load of 
9,653 kw. and 11,250 k.v.a. at 94-2 per cent. power factor. This gives 
a load on each of four generators of 2,413 kw. and 2,562 k.v.a., which 
represents 10 per cent. overload. It was therefore determined to use 
four 2,200 kw. 95 per cent. power-factor generators which would 
have a normal rating of 2,310 k.v.a. and at 10 per cent. overload a 
capacity of 2,550 k.v.a. each. 

From the above data the cost of the power system was estimated. 
Since the kilowatt load is so nearly the same there will evidently be no 
difference between the two systems in the gas engines or gas cleaning 
plant. The transmission lines are identical and there will be no 
practical difference in cost of switchboards. The only points of differ- 
ence will therefore be in the generators and transformers, and they only 
were considered. The generators were assumed to be of the 834 revs. 
per min. engine type, and the transformers were assumed to be water- 
cooled with full-capacity primary taps for voltage adjustment. The 
costs for each system delivered and installed are as follows :— 

All-alternating 


current. Mixed. 

Tramsformers.........ccccccccsccessescesvesevees £7,672 £7,992 
Generators. .....ssssseeessoosessserecsssssssocooe 15,200 14,160 
Total eisveebess esc ei voEEr PAN 22,872 22,152 


So far, maximum load conditions, which determine the size of the 
apparatus required, and the first costs have been considered. In 
figuring efficiency and operating costs it is necessary to take load 
conditions which are fairly representative of the yearly average. The 
small motor load was considered the same as before, since little 
change would be made in it by varying conditions, provided the 
plant were working full time. The difference between maximum and 
average conditions lies in the different character of work in the mills 
and the consequent difference in load on the large motors, but this 
will not materially affect the small motor load, as all of the apparatus 
in the plant is assumed to be working at full output. In explanation 
of the fact that the same load is used at the substation "bus bars for 
both systems, it should be said that the losses in the various feeders 
and motor cables were checked up and found to be the same for both 
systems. This was to be expected, since the wiring was laid out on the 
same basis for each case. The average efficiencies for alternating- 
current and direct-current motors are practically identical. The 
average load on the large motors would, however, be considerably 
lower than the maximum and the powerfactor would be decreased in 
consequence. Careful consideration of all the factors showed a fair 
average of the main load to be 5,320 kw. at 80-5 per cent. power 
factor, or 6,600 k.v.a. Adding the small motor load and the losses in 
transformers, line and generators, which were computed by taking 
into account the per cent. load and power factor on each unit, the 
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In figuring the transmission line, it was found that the size of copper | output required at the engine shaft was obtained. This was 7,003 kw. 
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for the all-alternating-current system and 7,678 kw. for the mixed 
system, or a saving of 15 kw. in favour of the alternating-current 
system. 

The real basis for comparison between the two systems is, of course, 
that of annual costs, which are made up of fixed charges, main- 
tenance and power costs. In comparing the fixed charges the follow- 
ing percentages have been used :— 


Motors and Other 
control. apparatus. 
Depreciation......................... 10-0 per cent. 8-0 per cent. 
Interest E — vviens 55  , e. 55 T 
Taxes and Insurance............... 15 1:5 e 
Total e rix 17-0 15-0 


There would be no appreciable difference in maintenance betwcen 
the two systems except on the motors. The maintenance figures were 
based on the records of motors of about the same capacity which had 
been in actual operation for some time and on which accurate records 
of delays and repairs had been kept. These records were all for direct- 
current notors, as no reliable records were available on alternating- 
current motors for a sufficiently long period to be considered repre- 
sentative. It was therefore necessary to estimate the maintenance 
cost for alternating-current motors from the records of the direct- 
current motors. It was assumed that the care and inspection would 
be equal for the two classes. The delays and repairs for the direct- 
current motors were segregated as follows: (1) Commutator troubles 
and repairs directly or indirectly due to them ; (2) brush-holder 
troubles and repairs directly or indirectly due to them ; (3) bearing 
troubles and repairs directly or indirectly due to them ; (4) all other 
troubles and repairs. It was assumed that for alternating-current 
motors all commutator troubles and repairs would be eliminated, all 
bearing troubles and repairs doubled, and all other troubles and 
repairs remain the same as for direct-current motors. Figuring on 
this basis, it was found that there would be an annual saving in favour 
of alternating-current motors, asfollows: Repairs, £3. 16s. per motor, 
delays, 3-4 minutes per motor. Applying these figures to the parti- 
cular case in consideration showed an annual saving in repairs of £576, 
and an annual saving in delays of 182x3-4—619 minutes. As the 
average output of thejvarious mills would be about 1-5 tons per 
minute, the saving in output resulting from alternating-current 
motors would be 619 x 1-5=929tonsannually. Thissavingin output 
has, of course, a real value; but as both the tonnage and value of 
same vary so much in different case and are hard to arrive at in any 
case, no effort has been made to capitalise it. 

The difference in power requirements betwcen the two systems 
was so small that there could not conceivably be any difference in the 
size of engines or gas-handling plant, and the only amount properly 
chargeable to the difference in power is that due to the actual differ- 
ence in gas used. On the basis of 300 working days per year, of 20 
hours each, valuing gas in the standard manner and considering the 
actual efficiency of the engines, it was found that the fuel cost of 
power at the engine shaft amounted to $6 per kilowatt-year. Figuring 
on the various items of annual costs with the methods outlined above, 
it was found that there would be a net saving of £429 per year in 
favour of the all-alternating-current system. 

In making comparisons of the kind undertaken, the results are apt 
to be distorted on account of the limited number of sizes which are 
commercially available in any line of apparatus. For instance, it was 
calculated that 2,700 k.v.a. transformers and 2,310 k.v.a. generators 
would be required. These sizes might not be standard for any manu- 
facturer, and if the system were actually installed it might be necessary 
to purchase the next higher standard rating. It can be readily seen 
that this might handicap one system more than the other, depending 
upon which happened most nearly to fit standard ratings. In order 
entirely to eliminate this difficulty, cost curves were drawn up for 
each class of apparatus. In each case the costs were taken from these 
curves, and represent the cost which would be theoretically expected 
if the machines were designed for exactly the capacities required. All 
the costs are for machines installed and ready to operate. Generator 
costs do not include the engine or turbine. In order to make sure that 
the efficiencies were consistent throughout all the cases, curves were 
plotted showing losses per kilovolt-ampere for different. loads and 
power factors for each class of apparatus, and the losses were taken 
from the curves. It will be observed that no cost of buildings has been 
included. It was found that the difference in floor space between the 
two systems was so small in each case as to be regligible, so that 
there would be no cost difference on this account. In every case the 
size of the apparatus is based on the maximum steady load. The 
efficiency in each case is based on the average steady load. 

The reactance and magnetising current of transformers and t rans- 
mission line have been negleeted, so that the calculations show a 
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siege ies tne ee cc oe a power factor at the generators than at the distribution end. 
This would probably not be true in actual practice ; but an accurate 
consideration of these factors would have involved considerable 
additional work, and their effect would have been so nearly the same 
on each system as to make the difference in the final results negligible. 
No spares have been figured for the sub-station equipments. In case 
a spare unit is considered desirable it would add considerably to 
the cost of the mixed system, as one motor-generator set would cost 
much more than one transformer. In the sub-station equipments 
there would undoubtedly be more expense for maintenance and re- 
pairs on the motor-generator sets than on the transformers, so that 
the mixed system ought properly to be charged something for this 
difference. It would not, however, be a very large amount and has 
not been included. No figures have been included for attendance for 
the motor-generator sets. In the case considered the sub-station 
apparatus would be located in the same rooms with the large motors, 
80 that no additional attendants would be necessary with the mixed 
system. This would usually be the case, although in some instances 
it might be that the mixed system should be charged an additional 
amount for this item. It is reasonable to suppose that there would be 
more shut downs with the mixed system due to the sub-station equip- 
ments, as motor-generator sets are naturally more subject to trouble 
than static transformers. This amount would probably not be large 
and no effort has been made to capitalise it. 

In estimating the cost of power the minimum possible amount, viz., 
the cost of fuel alone, has been considered. To be absolutely accurate 
it should be considered that any difference in power between the two 
systems would cause a corresponding difference in first cost of engines, 
boilers or gas cleaning plant, &c., also in the operating cost as regards 
lubricants, attendance, repairs, and maintenance. The value of all 
these would depend upon the relative proportions between the total 
power required for the plant under consideration and the total 
capacity of the power plant. For instance, if, in the case considered, 
the power station furnished power for this one installation alone, the 
small difference in the total amount of power required by the two 
systems would probably make no difference in the first cost of the 
power station, nor would there be likely to be any difference in the total 
operating expense of the station. If, however, the power plant fur- 
nished considerable power in addition to the requirements of this 
installation, these items would have to be considered, because any 
difference in capacity due to the difference in power requirements of 
the two systems becomes available for supplying the additional load. 
Any increase in cost of power, due to a consideration of the items 
mentioned above, would be to the advantage of the all- alternating- 
current system in twelve, and in favour of the mixed system in 
four, of the cases considered. The difference in tonnage output due 
to delays has not been capitalised. 

A study of the 16 cases tabulated in the Paper would indicate the 
following :—(1) The all-alternating-current system costs slightly 
more than the mixed system. (a) Excess first cost higher for 22,000- 
volt transmission than for 6,600. (b) Excess first cost higher for 
gas engines than for turbines. From this it appears that the higher 
the first cost of power supply the less favourable is the use of the all- 
alternating-current system. (2) The lower the power factor, the 
greater is the excess cost of the all-alternating-current system for 
both percentages of auxiliary load. (3) The less the percentage of 
auxiliary load the less the excess cost of the all-alternating-current 
svstem for both power factors. (4) The annual costs of the all- 
alternating-current system considered are lower than those of the 
mixed system. (5) The actual operating costs, i.e., excluding 
interest, depreciation, taxes and insurance, of the all-alternating- 
current system are considerably less than those of the mixed system. 
(6) The excess cost of maintenance of the mixed system is based on 
an estimate and not on actual records. Should this item be entirely 
neglected, the results in nine out of sixteen cases would show an 
excess of annual costs for the all-alternating-current system, but the 
amount is so small that accurate calculations for any individual case 
would be necessary to determine the relative advantages. (7) When 
the saving in output due to the reduced delays in the all-alternating- 
current system is taken into consideration, the saving in annual 
costs, as tabulated, will be largely increased ; and even should the 
difference in motor maintenance be neglected, there would still be a 
considerable saving in annual costs for the all-alternating-current 
system. 

In conclusion, then, for a rolling mill properly motored, where the 
percentage of power required for auxiliary apparatus (exclusive of 
pumps, &c.) is 25 per cent. or less of the total power delivered to that 
mill, and where the power factor of the entire mill, including both 
main and auxiliary apparatus, is 70 per cent. or over, the authors 
feel amply justified in saying that the all-alternating-current system 
will show a saving in annual cost, to say nothing of its greater 
«implicity and more satisfactory operatiou. 


GAS FRICTION AND A NEW PRINCIPLE FOR AIR 
PUMP8; THE MOLECULAR PUMP.* 


BY W. GAEDE. 


In Knudsen's experiments on the flow of gases through tubes, he 
assumed, with Clerk Maxwell, that the gas molecules get thrown 
back from the wall surface independently of the angle of incidence. 
The author has repeated Knudsen's experiments, and found that, 
with pressures above 0-001 mm. a gas film forms on the glass. When 
the vacuum is high, if there is a difference of pressure between the 
two ends of a tube, that is, if in a tube the gas molecules at one end 
are more hea ped up than at the other end, then the swarm of mole- 
cules coming from one end of the tube hits those surfaces of the 
mechanical unevennesses of the tube that are turned towards it. 
Owing to the gas film, the molecules will be, in preference, reflected 
normally from the surfaces hit, so that the whole swarm of molecules 
is, in the main, thrown back in the direction from which it arrived. 
At the other end of the tube only a small proportion of the repulsed 
molecules will emerge. The equalisation of the unequal molecule 
heaps—the equalisation of pressure—is thus slower than in the 
other case where, without the gas film, the molecules are knocked 
away by the molecular unevennesses of the wall, quite irregularly 
and independently of the angle of incidence, so that quite as many 
molecules are thrown back towards the one end of the tube as are 
sent farther on towards the other end. This last assumption, made 
use of by Knudsen, only applies to pressures below 0-001 mm., since 
at such pressures the gas film practically vanishes. 

Owing to the appearance of the gas film the amount of gas flowing 
through a tube in unit time becomes smaller, whilst the hydro- 
dynamic external friction between gas and wall becomes greater. 
In connection with the above the author has calculated the gas 
friction between moving surfaces, and it was found that in this case 
pressure forces appear which can be ap- 
plied in the construction of a new type 
of air pump for producing high vacua. 

In Fig. 1, A is a cylinder rotatable 
about the axis a and enclosed within a 

casing B. In the casing there is milled 
outa groove extending from n to m and 
of depth k. If A rotates in a clockwise 
direction, the airin the groove will, owing 
to gas friction, be carried from n to m. 
On the apertures n and m being connected 
to a manometer, a pressure difference 
between m and n is observable, such 
difference being proportional to the speed 
of rotation of A and to the viscosity of the gas. On exhausting the 
casing, the pressure difference between m and n remains constant, in 
spite of the resulting gas rarefaction, because the viscosity is indepen- 
dent of the pressure. If, for instance, the pressure difference is 10 mm. 
of mercury. then at atmospheric pressure the pressure at m is 760 mm., 
and at n 750 mm. On exhausting the air in the casing, we obtain 
for example, at m 200 mm. and at n 190 mm., or at m 50 mm. and 
at n 40 mm. On reducing the pressure at m to 10 mm., the pressure 
at n should, if this rule still holds, be 0 mm. and this arrangement 
be able to give an absolute vacuum. This, however, does not occur, 
because, owing to the diffuse reflection of the molecules at the walls 
— which makes itself evident hydrodynamically as sliding of the 
gases—the rule becomes invalid at the lowest pressures. 

Whilst at high pressures the pressure difference remains constant, 
at the lowest pressures the ratio of the pressures at m and n is inde- 
pendent of the degree of exhaustion. At the lowest pressures, 
below 0-001 mm., the gas molecules are diffusely reflected from the 
surfaces independently of the angle of incidence, and fly from one 
wall to the other, without colliding with other gas molecules. One 
can picture to oneself the reflection of the molecules as taking place 
in such a way as if the surface of the cylinder were sown with a large 
number of small cannon, from which the molecules are shot out in all 
possible directions with a certain velocity, namely, the molecular 
velocity. On the cylinder surface moving with a velocity greater 
than the molecular velocity, then in the groove the molecules shot 
off from the cylinder tangentially in the direction n to m will have 
a velocity greater than twice the molecular velocity, whilst no 
molecules at all can arrive in the backward direction from the cylinder 
to n. As a result, there will be at n a region impoverished of gas 
molecules—that is, a vacuum. One can see from this that the above 
contrivance, which at atmospheric pressure is valueless as an air 
pump, must give very good results when used in conjunction with an 
auxiliary pump at lower pressures. 


Fic. 1. 


— * Translated (and slightly abbreviated) from the * Verhandlungen " of 
German Physical Society. 


nena ote ee SS 


THE ELECTRICIAN, OCTOBER 18, 1912. 


49 


ed 


The new pump is based upon a technical application of the mole- 
cular mechanism of gases and is thus in reality a molecular air pump. 
For various practical reasons a smaller speed of rotation is chosen and 
the suction grooves are given the shape shown in Fig. 2. The 
cylinder A rotating in the casing B has grooves of depth b and width 
cut in it, and the projection C attached to the casing B extends 
into the groove. On A rotating in a clockwise direction, the gas at 
m is compressed and that at n rarefied. 

In order to increase the effect the openings m and n are so arranged 
with respect to the adjacent grooves that m is joined to n, and m, with 
R, &c. The casing is closed and provided with air-tight bearings 
which allow of the cylinder shaft passing through to outside. On the 
casing there are two nozzles. One leads to the interior of the casing 
and serves as connection to an auxiliary pump for the purpose of 
providing the initial low pressure ; the other nozzle leads to the central 
groove on the cylinder, and serves for making connection to the 
apparatus which is to be exhausted. 

In order to test the effectiveness of the new pump a Róntgen tube 
of about 1 litre capacity was attached. Commencing at 5 mm. 
pressure, in about 10 seconds the tube was so far exhausted that 
sparks passed across a 15cm. gap placed in parallel with the tube. 
Considering that the same experiment when made with the author's 
earlier mercury air pump took about 100 seconds, it is easy to see the 
great exhausting capacity of the new pump. 

Since the action of the pump depends upon the direct influencing 
of the molecular motion, it would be anticipated that, in contra- 
distinction to the hitherto employed air pumps the molecular air 
pump would not only suck away the gases, but also the vapours. 
This also is confirmed in that, in the above experiments, there was 
no need to employ any phosphorus pentoxide or other drying agent. 

The canal rays furnish a much more sensitive criterion as to the 
goodness of a vacuum, in that they show, even with the very lowest 
pressures which can be obtained with the pumps hitherto known, 
ionisation and discharge phenomena even when P,O, is used, unless 
in addition the vapours are carefully frozen out in vacuo by means 
of cooling vessels filled with liquid air. 


Messrs. Dechend & Hammer have been good enough to repeat 
their well-known experiments with the aid of the author’s molecular 
air pump, and find that the highest vacuum in the observation space 
of the cathode-ray tube—such as, for instance, is required for the 
direct determination of the velocity of canal rays—is reached with 
the molecular air pump in 10 minutes, without the use of liquid air 
or any drying agent; this means that the experiments are very 
greatly facilitated. When the molecular pump was employed the 
canal rey was completely invisible, but its fluorescent image had 
perfectly sharp edges, in spite of the long path (70 cm.) ; and the 
reverse charge phenomena of W. Wien could only just be perceived 
with mzgnetic and electric deviation. 

Thus, with the molecular pump with this arrangement, quite as 
good, if not better vacua were obtained as were formerly only obtain- 
ab'e when the troublesome liquid-air cooling vessels were employed. 

Table I. shows the relation between the speed of rotation (n) per 
minute of the molecular pump, the pressure p, measured at the suction 
nozzle, and the pressure p, in the casing, which relation was estab- 
lished with the aid of the author's capsular air pump. The pressures 
under ] mm. were measured with McLeod gauges. The pressure p, 
was no longer readable for n= 12,000 and p,— 0-05 mm. 


n. Pi | Pi- 
12,000 0-05 0-0000002 
12,000 1-00 0-000005 
12,000 10-00 0-00003 
12,000 20-00 0-0003 
6,000 0-05 0-00002 
2,500 0-05 0-0003 


The never hitherto attained pressure of 2 x 10-7 mm. was deter- 
mined, the manometer being for this purpose connected with the 
pre-penultimate groove and the constant pressure ratio between this 


third and the end groove determined by means of a specie] measure- 
ment. The vacuum attained is thus the higher, the lower the pres- 
sure in the casing and the greater the speed of rotation. This agrees 
with the preceding considerations, in that during the reflection from 
the rotating cylinder the more molecules will find their way back to 
the suction nozzle, the lower the peripheral velocity of the cylinder 
relative to the molecular velocity. This can easily be shown if an 
electric discharge tube be connected to the molecular pump and first 
air (molec. velocity 0-5 km./sec.) and then hydrogen (mo'ec. velocity 
1-8 km./sec.) be passed through the casing. In the first case (air) 
the discharge will no longer pass through the tube, but as soon as 
some hydrogen is allowed to enter the pre-vacuum, the different 
discharge stages will be passed through in the reverse order. Om 
scavenging again with air, the previously obtained high vacuum is 
again established. 

Fig. 3 gives a general view of the molecular air pump as made by 
the firm of E. Leybold's successors, of Cologne. The pump is driven 
from a } H.P. electric motor by means of a belt, and the belt, instead 
of working direct on to the pump spindle, drives a separate shaft to 
which the pump is flexib!y coupled ; in this way the bearings are 
spared as far as possible. The pump works at 8,000 revs. per min., 
and since the cylinder does not touch the casing at any point and the 
spindle is supported in the bearing by an oil ring, ny wearing of the 
parts is unlikely to occur, and hasas yet not been observed. Further, 
to avoid unexpected interruptions, the pump is provided with catch 
nets placed in the suction tubes with a view to preventing the 
entrance of foreign bodies into 
the interior of the pump. 
The penetration of the oil in 
the bearings into the ex- 
hausted casing is prevented 
by means of a special dyna- 
mic oil-tight packing. For 
this to be operativegt is neces- 
sary, when starting, first to 
let the pump run up to speed 
and then to connect it with 
the auxiliary pump. Con- 
versely, on stopping, the eux- 
iliary pump must first be 
disconnected and then the 
molecular pump. An auto- 
matic device secures that the 
different movements can only 
be carried out in the proper 
sequence. The wide pipe on 
the pump is provided with a 
ground conical end, and 
serves for connect ing up to the 
apparatus to be exhausted. The small nozzle at the top of the 
pump is for the connection to the auxiliary pump. 

The author has tested several pumps of this type which have been 
made by Leybolds, and the average results for the speed (n) per 
minute, the pressure p, (in millimetres) in the pre-vacuum and that 
p; in the high vacuum are shown in Table II. 


n Pi Pe | n. | Pi P2 
8,200 0-1 0-00000* 6,200 10-0 0-002 
8,200 1-0 0-00002 6,200 29-0 0-8 
8.200 10-0 0-0005 4,000 0-1 0-00003 
8,200 20-0 0-005 4,000 1-0 0-0003 
6,200 0-1 0-00001 4,009 10-0 0-08 
6,200 1-0 0-00005 4,000 20-0 3-00 


The joints were in these experiments sealed with rubber grease, 
after Ramsay, but it appears that for such rapidly produced, ex- 
tremely high vacua even this grease is unusable. It was noticed 
that the vacuum, at 8,000 revs. per min. and 0-1 mm. pre-vacuum 
suddenly went back to a measurable extent, that is to say, 10-5 or 
10-6 mm., as soon as a bubble on the grease burst. No such disturb- 
ing effects were noticed when wax (Siegellack) joints were used. and it 
could be estimated, on a } litre McLeod gauge, that the lowest pres- 
sures attained were certainly below 10-5 mm. 

A test of the exhausting capacity of the molecular pump shows 
that at the lower pressures it exhausts more than 10 times as fast a3 
the authors mercury air pumps. But in order that this great 
exhausting capacity can ectually be utilised, the connecting piping 
must be sufficiently largo in the bore. 

A simple and rough guide, as to whether the diameter of the pipe 


* Not readable. 
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is sufficiently large for use with rarefied air, is obtainable from the 
relation R —//r*, where R is the pipe resistance and J the pipe length 
in metres, r being the radius in millimetres. The reciprocal value 
1/R is then the output capacity of the pipe. If the pipe is made up 
of various lengths the resistance to flow can be calculated as in the 
case of the ohmic resistance of wires. For a pipe 1 metre long and 
12 mm. wide the output capacity would be 63/1 —216 cm. per second, 
and for the pump to be used to its full capacity the output capacity 
of the pipe must be greater than the exhausting capacity of the pump. 
At 0-001 mm. the exhausting capacity of the author's rotary mercury 
pump is 80 cubic cm. per second, end of the molecular pump 1,330 
cubie em. per second. The 12 mm. pipe is thus correct in size for 
the mercury pump, but much too small for the molecular pump. 
For the latter to be fully utilised the pipe must be over 22 mm. in 
internal diameter. 

As regards the best pressure (or pre-vacuum) to be maintained by 
the auxiliary pump, it has been found experimentally that this is in 
the neighbourhood of 0-01 mm. 

Briefly summarising, in the case of all hitherto known pump 
systems for the production in high vacua, such as the piston. rotating. 
oil or mercury types, the idea of Otto von Guericke is followed of 
segregating, by means of a column of solid or liquid material. a 
certain quantitv of gas and cutting it off from the vessel to be ex- 
hausted. the gas being then delivered to the pre-vacuum or atmo- 
sphere as a result of the piston's motion. "The chief requisite is 
as complete a sealing-off of the vessel as is possible. because the pres- 
sures would otherwise equalise themselves after each stroke and a 
high vacuum could not be produced. In the molecular air-pump. 
on the other hand, there is no piston, and the vessel to be exhausted 
is permanently connected with the pre-vacuum by the grooves in 
the casing or rotating cvlinder. and at no time is even partially cut 
off. Through the rotation of the cylinder the velocity of the gas 
molecules in the groove is influenced in such a way, that at the suction 
nozzle an impoverishment of the gas molecules—a vacuum—is 
produced, This new principle is especially valuable for high-vacuum 
pumps. in that the molecular pump has the advantage, over the 
hitherto known pumps, of not onlv exhausting more rapidly and 
giving higher vacua, but of producing a vapour-free vacuum. 


DESIGN OF A RADIO-TELEGRAPH STATION.* 
BY SHUNKICHI KIMURA, PH.D. 


SYNOPSIS. 


Introduction. 4. Choice of wave-lengihs. 
1. External design. 5. Resume. 
2. Determination of constants. 6. Proportions of the aerial.’ 
3. Design formula. 7. Internal design. 

Notes. 


The construction of a radio-telegraphic station, with its 
specified capability as to the range and the power to be in- 
stalled, is well-nigh becoming an engineering question, like the 
construction of a bridge for a specified span and load. Thus 
there must be at least à general design for this purpose, and 
just as we must take into account the two banks of a river 
which is to be spanned by a bridge we must consider not only 
the transmitting station but the receiving station as well, in 
order to ensure reliable communication between the two. 

Design of a radio-telegraphic station, therefore, may be free 
from any particular system and apparatus, but must include 
all the practical questions relating to effective and reliable 
communication, namely, primary power, reasonance inductor 
or transformer, spark potential and frequency, condenser and 
capacity, coupling at the oscillation transformer, height and 
form of aerial, aerial current and wave-length, radiation and 
attenuation, range of transmission, radiation loss and effective 
absorption at the receiving aerial, interferences and atmospheric 
perturbations, auditory pitch and strength of signals, and 
most probably also the operator. 

The design of a station with all these considerations taken 
into proportionate account, may be divided into external and 
internal designs, with the sending aerial circuit as the boundary 
between the two. Internal design treats of the low-frequency 
alternating current, through the closed condenser circuit up 
to the sending aerial, while external design treats of the 
radiation, absorption, attenuation and range. 


* The numerals in the text refer to the notes at the end of this Paper. 
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Thanks specially to the theoretical and experimental works 
of Rüdenberg! and Austin,? in regard to the radiated power 
and the absorption factor, we are now able to enter into the 
external design of a station for effecting reliable communica- 
tions over a specified range. 

The limitations with which we restrict ourselves are the 
coupling for a single wave with maximum strength, and the 
day-time transmission over the sea with a damped spark- 
excitation and with non-directive aerial at good resonance. 
The range of communication is set by working at moderate 
effort, requiring the energy of 1x 10-3 watts at the receiving 
aerial circuit, adapted to the present forms of detectors. 
Extraordinary effects at night and also in the day-time in a 
less degree, produced arbitrarily by atmospheric or geographical 
agencies, are excluded. The question of the earth appears to 
be better divided into two aspects, the one being of the nature 
of conductivity and capacity in affecting the aerial current, 
the other affecting the gliding propagation of lines of force 
along the surface.* The two are indistinguishable on the sea, 
but they separate when the ship is brought far inland on the 
river water. In the latter case the aerial current is the same as 
on the sea, but the range is very much reduced. 

In the design of a station a most important factor is the 
sending aerial current, and apparently its increase in any 
manner is desirable. 

Yet in practice its value must be analyzed. into four elements’ 
and these must be properly related, namely, the initial ampli- 
tude, spark frequency, wave-length and decrement. Besides 
these, due to the laws of absorption in space, and of the radia- 
tion loss at the receiving aerial circuit, it is very likely that the 
smaller values of this current at proper wave-lengths may 
have the same range as its far larger values at unsuitable wave- 
lengths. 

In ship-stations, due to the limitation of masts and to the 
powerful inductions, the aerial current cannot be developed to 
any great extent. But the primary power may be increased 
and effectively employed in the direction of tlie elongation of 
wave-length.6 This hasthe effect at least of raising even a small 
ship beyond the interference of smaller powers and shorter 
wave-lengtlis. 

The form of the aerials at the sending and receiving stations 
is here assumed to be that loaded with an extended capacity 
at the top, such that the high-frequency current may approach 
& quasi-stationary distribution through its whole vertical 
height. Other forms of aerial must be reduced to the equivalent 
height. 

In presenting this Paper to his worthy colleagues for their 
criticisms and corrections the author thinks that he may add 
that the results here presented, though apparently drawn from 
caleulations, are made to—or at least intended to—embody all 
the important deductions from practical works, measurements 
and tests made here as well as in other countries by highly 
competent authorities, extending over many years, none of 
which, in his judgment, essentially contradicts the results 
given in this Paper. Thus the presentation of this Paper is 
deemed justified, till, perhaps, new and more exact measure- 
ments or unexpected discoveries and inventions may give at 
some future date more elaborate formule and in that case 
revision will be necessary. 


§ 1. EXTERNAL DESIGN. 


Factors which enter into the external design of a station in 
their proper order are as follows :— 

l. Radiated Energy at the Sending Station.—This is expressed 
by the product of aerial current I and radiation resistance Rs, 
which in the form deduced by Rüdenberg!, has been experi- 
mentally verified by Austin,? except the constant factor depend- 


ing on the form of the aerial. Thus 
h? 
RsP?=K. gl 


Here his the height of the aerial and å the working wave-length. 

2. Attenuation of Radiated Energy through space according 
to the geometrical law 1/D?, where D is the distance of trans- 
mission. 
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3. Absorption of Radiated Energy when the waves travel À D |T obs | Const, | Const., ea pe 
through space and on the sea during the day-time.’ This is | m. miles. |lOS$amp. x 1076. | x 1078. : ‘ane 3 1o: 
taken in the form determined by Austin and Cohen? from | mr ND PEN TENERE, EERE BRUN! EUIS ESEE 

2 iy. 1,000 22 | 10,500 | 182 1,140 | 
experimental data, namely e va 1,000 | 50 4,600 | 196 1,230 
: : 1,000 256 2 1,2 
Pi Energy id to the oid Aerial, proportional to the 1000 | zd i x RR | 
effective area x exposure, taken as the square of the height 1,000 550 7T] | 143 910 
of the aerial A”. 1,000 626 54 | 143 910 - ss 

5. Ener Radi 5 E. : 1,000 841 29 186 1,170 164 1,030 

ee gy Radiated Back to Space by the receiving aerial, 3.150 5 3,000 | 230 1150 EE c 
K’ .I? 3,750 60 1,370 304 1,520 | 

22 3,750 | 266 | 180 | 238 1,160 

A o s ; 3,750 560 49 205 1,030 eae M oe 

6. Energy Effectively Absorbed by the Receiving Aerial, R'T”. 3.130 880 — 98 | 270 1350 | 945 ° 1.40 


Here R' is the ohmic resistance of the aerial circuit or that | Total T uo oe 
of the instrument for measuring the aerial current I’ when this | - baud be A Lp EMI 
resistance is much larger than that of the aerial itself. 

Combining all these factors and reducing the energy equation 
to that of aerial currents at the sending and the receiving 


Next calculating these constants from observed values of I’ 
at working distances near maximum, we have 


130 660 
with the value of a given by Austin and Cohen, namely, ——— 


a=0-0015 when the unit of length is 1 kilometre, and then 
reducing the formule for the units usually employed, we 
obtain? 


stations, we have A , D | Vobs.. À h’ | I obs. | Const, Const, 
M 1 » m. miles. | 10:5. | ft. ft. ; Amp. | X106., x lu’. 
, „h -—.U. — | — —— -— L —-—— — 
v/R+K +k" "A pt vA 1,000 | 720 | 40 ; 130 | 314 33 160 999 
l 3,750 | 500 40 | 130 314 2j  . 140 120 
With the value of K’ given by Rüdenberg for a loaded aerial, Yo | eek i 2 5 | = ia Sud 
namely K’=1,600 when À' and 4 are in the same unit; also | 3,750 | 800 40 314 | 130 | 69 | 
END NM MENSEM 


Total mean 


Thus the values of constants in the latter table are about 
70 per cent. of the values calculated from the distances extend- 


nj ing from 22 miles to 800 miles. Therefore for the values of 
Const., and Const., in the two formule in $1, as they may suit 
h(ft.)A' (ft. EUNT ose for d si ning a station, we take 
— Const., Temp.) Kent : ey es (mites). our purp esigning WwW 
à Const., — 150 x 10- Const., — 788 x 1075. 


The original equation given by Austin? with the value R’ 
— 25 ohms, and with the kilometre as unit for all lengths, has 
the form 


Of these two formule, we retain the one with Const.,, because 
its values for longer and shorter wave-lengths agree more closely 
among themselves, because the loss by radiation at the receiv- 
ing aerial has an important practical meaning? and because the 
introduction of this quantity can meet wider ratios between the 
height of the aerial and the working wave- on 


0015 
r= =4-251(amp.) T DE AP 


or with above units, ] i 
Table I.—Shore to Ship. 


h--200 ft. h’=130 ft.—170 ft. 
I in amp., A in metres. 


, A(tt.) A’ (0088. 
l'(amp.) — Const. Tati mp. Jim h( Kb TNR D (miles; 
with 

Const., —214 x 10-8. 


| Mh 32 | A/h=3- 5 |X/h-10  A/h--20 
For À — 640 i A= 760 a900 ‘>=2009 A-4000 
range a -0-00348 A = 0-0040£ A-=0-00466 A -- 0-00690 A= 0-0196 
D h'..130  A'-—130  '—130 5-130  A'--130 
miles. [.A—0-00333 A = 0-003824 = 0-004454 - 0-0092: A - 0-0186 

M-YO (170 = 170’ = 170k’ = 170 


— — M M —— 


In this original equation radiation loss at the receiving station 
is not included, and it is quite correct when the same 1s 
negligible in comparison with R', as for example, when 
R’ =25 ohms, À' = 130 ft. and 4—3,750 m. But when 4 is not 
very large compared with A', the radiation resistance is not 
negligible; hence it will be better to keep this factor in 
addition to R’. 


Ee Se ae Mert ME 


B-7827 B-72L3,| B—5415. 
[=-3-2 1-34 1-53 


B= 455-3 
I= 8-9 


M 
les] 
I 
I 
Qc 
e It 
* Hi = 
© 
—— EC -—— 


| 
| 
| 
§2. DETERMINATION OF CONSTANTS. I-30 [=3-2 I-50 | I-84 
| 
| 
| 


| 
For the determination of Const., and Const., we will deduce (c 2847-5 2444-2 | 2157-6 1338-0 1002-2 
their values from the observed valies of I' in Austin’s experi- 500 < | 9-9 33:0 10-1 13:2 19-6 
ments,? first at shorter and longer distances, then at near 3 ciate mE ni | nl ST 
maximum working distances, since for the design of a station 700 { “28 91 35 ! ^3 33 
the latter data ought to be more valuable, though the results 26 25 24 | 25 35 
might differ at shorter distances. The height 430 ft. for a 20616  ; 16041 | 12509 6283 BT 
single mast at Brant Rock station is taken as 314 ft., when HN He DE 2 ES 
rcduced to th f a loaded aerial. Then f i o» ME ks E 
u o the case of a loaded aerial. en for the data, we — 50523 7187 ^ 27441 |^ 9592 © 5079 
have 1,100 6 , 49 OoOo R? | 95 99 
=T | IB 0 H2 RI | 88 94 
For A=1,000 m., I=33 amp., JR HT. = 6:28 119741 83356 | 58202 | 16805 | 7828 
. 1,300 416. ! 330 271 166 155 
hh’ 0*088 300 | 32 AO 25N | 155 { 147 
-.I—1.347, e^ ya P=e—0-0023D 277009 i 182450 120528 28747  — F200 
À qopezs : 1,500 061 733 "HEN 237 
| | 
— 022. ' — 699 5334 0 208 224 
h7*. 6020724  ' 302145  ' 245169 48300 18082 | 
For  4—3,790 m., I-27 amp., A/ R' 4147 p55] 1,700 23192... 1572 1142 178 355 
i 2097 | | 1502 Losi | 447 336 
hh’ O'NRS 1411490 , 831280 491756 0. 80030 26690 
, 1-291, e ya Dg - U0014D. 1,900 4p 0 3342 2289 | 793 523 
A i 4700 | B84 | 2179 | 74000 495 
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Table II.—S^ore to Ship. Table IV.—Shore to Ship. 


h=300 ft. h’ =130 ft.—170 ft. h —500 ft. h’=130 ft.-170 ft. Tin amp., À in metres. 
! NS SOUL NNNM Mh=3-2  Ah-38 |XAh-45  Ah.10 — A/A—20 
Mh-—32 l/A—38 Ah-45 Ah-10 N/A 20 For A-1600 [A-1900 /|A—2250 -=5000 1—10000 
For §A=960  'A—1140 A-1350  A—3000 /!A-—6000 range f A=0-00318' A —0-00376/ A --0-00444 A .—0-00978 A —0-0193 
range f'A = 0-00329.A = 0-003854 — 0-00451 A=0-00981' A —0-0195 D 4-130  3-—130  |À/—130 — À'5130 — 4'—130 
D À'—130  'À'c130  ,À'——130  54'—130 ^'—130 miles. f 4—0-00302' A 0-00356: A = 0-004920. A = 0-00925 A — 0-0185 
miles. f,4—0-00312A4—0-00365 A= 0-00428 A= 0-00929. A = 0-0135 AÀUSMO 00-1700 fh’ =170 — A'—170 — &'-170 
'—170 7 1À—170 — —170 A'—170 — [À-170 SE EAMDETUUS ETTE 
— | Laa M f iue B-1372, B-—1204| B--932 | B=776 
| B--7016.8-.6548 B=615-3 B=485-9 |B =421-7 I:-4 [=5-2 1—5-6 1-9-1 1=15-2 
J 1523 | 1-25 I—2-8 BET 1—83 500 pes 
300 < | h’ = 130 | I— 41-6 1—4-9 I-53 1=8-6 1—144 
if 122-2 ! I224 I-27 I- 4-5 I-78 h’ == 170 
jM = 170 | | 3205 2876 2565 | 1673 1296 
| 2060 1836 | 1656 1117 882 700 10-4 10-8 11-4 | 16-4 | 25.3 
500 6-8 TO | T4 10-9 17:3 9-9 103 | 10-8 15:5 , 23.9 
6-4 6-7 7 10-4 10-3 0518 5538  ! 4779 ' 2758 | 1987 
5083 4326 | 3742 , 2156 1549 900 20-8 20-8 | 21-2 | 27-0 38.3 
700 16-5 16-6 | 16-9 21-2 30 19-7 19-7 20-0 | 25:5 36-7 
16-0 16-0 16-0 | 20-1 28 12370 10135 8466 4324 2896 
11514 9359 | 7167 3823 2500 1,100 < | 39 38 38  ' 42 51 
900 38 36 35 37 49 37 36 36 40 53 
36 34 | 33 35 46 . 22699 17937 14499 | 6555 | 4081 
24797 1 19248 15325 6445 3834 1,300 < | 72 67 64 | 04 | 79 
1,100 82 | 74 | 69 63 75 | 63 64 61 60 |! 76 
78 | 70 65 60 71 l 436868 30992 24245 9700 | 5815 
| 51034 | 38277 29937 10504 5686 1,500 4 . 129 116 108 95 109 
1,300 170 147 132 103 111 | 193 110 102 g9 103 
161 140 125 98 105 71564 52597 39823 | 14101 7589 
104976 74317 54461 16714 8234 1,700 <4 223 198 177 138 146 
1,500 345 286 245 164 161 216 187 167 130 140 
L 328 | 272 233 155 152 Í 124191 83027 64502 20214 10114 
J 209629 141726 99644 26125 11710 1,900 4! 396 331 286 198 198 
1,700 690 545 449 256 229 U — 375 314 271 187 186 
L 655 518 426 243 216 (. 213129 145592 103310 £8156 | 13330 
(| 412810 | 266531 179783 40267 16423 2,100 4' X 680 550 4060 ' 280 260 
1,900 < | 1358 1026 811 395 321 LU 640 520 430 265 ' 250 
(| 1290 974 769 | 3755 303 
Table V.—Shore to Ship. 
Table III.—Shore to Ship. h= 600 ft.. h’=130 ft.-170 ft., I in amp., ^ in metres. 
h 400 ft. h’= 130 ft.— 170 ft. I in amp., À in metres —— g ih -— 3-2 A/h — 3:8 A/h=45 Mh= 10 IA/A— 20 
Mh—3.2 'A/h=38  A/h-46  A/h—10 A/h=20 For ;1-«1920 ,\=2280 1X—2700 (1146000  !A-12000 
For A-1280 ,A=1520 sA—1800 A-4000 A-8000 range f A —0-00317/A —0-00374 4 —0-00442, A = 0-00978 4--0-01953 
range f |A—0-00321 A= 0-00379 A — 0-00446. A = 0-00979. A =.0-01953 D 175-130  |&/.-130 130  &À—130  —^'—130 
D |4'—130 4.130 4-130  j|À'—130  |A4'—130 miles. flA =0-00300: A =.0-00355' A —0-00419|A = 2.0095 A =0-01847 
miles. f|A—0-00305 A ~0-00359 A = 0-00423) A -.0-00921/ A —0-01848 AMO |¥=170  (—170 0-170 — 170 
À'—170 A-1700  AÀ-—170 A-1700 |v-170 — RR 
— — ———— | —_____. | B-2885 B-2543 | B=2291 | B-= 1550 | B--1228 
B--628-2 B-590.8 B=559-1) B—4553, B—4029 f I-91 | 1=9-5 I-10-2 | I-152 | I-240 
l-20 | I-23 1-25 I--45 ^ I-79 700 h’- 130 
300 h’-=130 : f 1-86 ' I-90 ] - 9-6 I-144 | 1-227 
I-1:9 I-2- | 1. 23 I-42 | [=75 h’ =170 | 
h’:- 170 5486 4727 4133 2502 1855 
1713 1547 > MALL 1002 818 999 17-4 17:7 18-3 24-5 30-2 
500 5:5 58S. 0-3 9-8 15-9 16-5 | 16-8 17:3 23.2 34.3 
5-2 5-5 5-9 9-3 15:1 10018 | 8332 7089 3838 2662 
3927 3403 2991 1853 1393 1,100 < | 31-7 31-4 31:4 37-5 52-0 
700 12-6 12-9 13-4 | 18-1 27.2 | 30-1 | 29-6 29-7 355 49-2 
12-0 12.9 12-6 14-1 25.7 f | 17693 | 14270 11755 5093 | 3694 
(| 8205 6873 5323 ^ 3147 2180 1,309 4 56 53 52 56 72 
900 i 26-5 26-1 26-0 30-8 42-6 E. 53 50 49 53 68 
25-0 24-7 24-0 | 29-1 40-3 (, 30505 | 23305 19932 8245 5005 
J 16534 13198 10777 | 85079 3244 1,509 i 95 | 89 84 80 | 98 
1,100 53 50 48 | 50 i 63 | ) — 84 80 76 92 
\ 50 47 45 41 | 60 ( 51662 | 39202 30267 11728 | 6601 
Í 31985 24504 19286 7928 | 4667 1,709 4 163 146 134 144 | 130 
1,300 103 93 86 | T7 |^ 9 L 155. | — 138 126 108 123 
L 98 88 | 81 73 | 86 ( 86281 | 63019 47467 16151 8742 
60407 44421 33097 12080 6555 1,990 4 273 ; — 236 210 16] 170 
1,500 194 168 150 118 128 L, 253 | — 223 198 152 ' X 101 
184 159 142 112 121 (| 142501  . 120397 73617 22821 11346 
112059 79096 57830 18082 9044 2.100 4 451 | 377 326 223 | 232] 
1,700 360 300 258 I" 176 \ 427 357 308 211 209 
342 284 244 168 | 167 (| 233209 159442 | 113138 31370 | 14593 
(| 205000 138863 97870 | 26690 12304 2,300 4 740 600 500 300 — 280 
1900 4| 059 526 430 | 261 | | 240 (700 570 470 290 | 270 
L 825 498 413 247 | ` 998 S22 eee 


From the preceding we arrive at a design-formula. 


$3. DEs1GN-FORMULA. 


equation in $1 may now be written— 
10° I'(amp.) 


I(amp.) — 


7188 A(ft.) 


A/ 147+ 


Rk’ ohms), 
h’2(ft.) 


A2(m 


" D (miles) n ge MIS 


Now according to the experimental determination of Austin,? 


! we have the following distinction— 
1. Easy or Good Working Maximum Range. 


The | 


T’ 


2. Maximum Range with. Extreme Effort. 
lI—10x10^*amp. R'I*—0-25 x 107* watts. 
Between these two, we will take the case, 


I' 


—10x10- amp. R'I?—4x10-* watts. 


=20 x 10- amp. R'I?—1*x10^ watts, 
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Table VI.—SAip to Shore. 
h= 130 ft., h’=200 ft.-600 ft., I in amperes, A in metres. 


A/h—3-8 ser | Mh- 11-4 | mie 
id A=0-00340 | f A=0-00266 | f A= oe Te = 0-00340 Ta oneg m 0.00436 |J A--0-01004 - A= 2 o. | A—0-00842 — 
id h’=: 200 h’ = 400 h’ == |l = 400 IL A’ = 400 ies {i= 300 
D 
ajes A=0-00287 | f A=0-00256 | A 0-00402 | f A= 0-00307 ano 0.00542 A- E0910 ies A= = 0.00002 m 000467 
À' = 300 h’ = 500 A’ = 300 (LA = 500 14-300 
| oes A A= = 0.00340 i-um 
AG VUL eoo h’ = 600 
PONERTE SIMA OER ee TEES 
B= 692 — 1—23 B=593 ` I=2-6 B—541 1—3:0 
1=3-7 | 1-21 I—4-5 I=2-2 I=5-5 1—2-5 
1—2-8 | I=20 1—3-2 I=20 1=3-7 [-=2-2 
| 
20130 | 6-8 1557 6-8 1337 | 7:3 
10-9 | 6-2 12-0 5-8 13-5 6-1 
81 , 5-8 | 8-5 5-3 9-3 5-4 
4922 16-8 3434 15-0 2775 15-0 
26-7 | 15-1 26-4 130 | 27-9 12-6 
O: | 14-2 18-7 11-7 19-2 | 11-2 
11047 ! 37 6956 30 | 5289 | 29 
60 | 34 53 26 | 53 24 
45 | 39 38 24 | 7 22 
235717 | 80 13392 59 | 9581 52 
128 | 73 103 50 | 96 44 
95 | 67 73 45 | 67 39 
48634 | 165 24931 108 | 16784 91 
204 | 149 192 94 | 168 76 
195 | 139 1350 84 16 (| 67 
97969 333 45315 — log * 28704 | 91 
532 | 300 348 | 170 289 76 
394 | 282 246 | 154 | 199 67 
193843 | 658 80902 | 352 | — 48219 261 
1052 — 594 622 — | 304 | 484 220 
780 556 439 | 275 | 334 194 
378224 ; 1285 142434 | 621 | 79879 | 433 
2052 | 1160 1096 | 536 | 802 | 364 
1521 1086 774 | 484 | 553 | 321 
Table VII.—SAip to Shore. 
h=170 ft., h’=200 ft.—600 ft., I in amperes, A in metres. 
A/h=3'8 | A/h— 5-9 A[h — 9-0 i A/h-:11:2 
A= 650 | A=1,000 A= 1,500 | A = 2,000 
i ———————— ——————— ————— P———M AM DR A en ee 
E | oo | fA=0-00218 | f A--0-00415 0-00260 fa- a | f A=0-00333 | fA=0-00768 ' f A=0-00420 
Do V^'-200 Lh’ = 400 Lh’ = 200 72400 h’= 400 h'— 200 Lh’ = 400 
miles, J A=0-00243 | [A=0-00205 | f A=0-00308 m 0 00235 = 000415 A=0-00288 |f A—0-00530 ' f A—0-00349 
AA'—30 — (i&—500 — 744—300 i 300 h’= 500 ’=300 | LA’=500 
| F A=0-00198 | | A 300220 A —0-00260 | f A=0-00308 
| Lh’ = 600 | | L2’=600 | h’ = 600 Liv 600 
T=6- l =5 = ! = = aes 
( B2808 | S | B—2012 | [=5-3 B=1557 | 1-82 B=1337 | 1=5-5 
500 4 f 1-85 f 1-58 — ' 1-84 |  I-47 ^  I-92 | 1-45 1-103 I-47 
h’ = 200 La’ = 500 | | 
f 1-68 | f 1=56 1-62 |  I-44 1=6-5 I—41 1-71 I—4-1 
{i300 — Qe | 
1842 | 71 4910 | 12-8 | 3434 11-5 2775 11-5 
700 23-87 | 161 ` 90-4 | 1L5 | 20-2 . 99 21-3 9-7 
USE 15:6 —— l1 | 10-8 14-3 9-0 14-7 8-6 
| 29106 | 438 >: 11013 | 28-7 6956 23-2 5288 22.0 
900 609 i 43 | 457 | 25.9 40-9 20-1 406 | 18-4 
: 488 — | 39-9 389 ` 24-2 28-0 18-1 28.0 — 16:2 
49010 | 107 ! — 23484 | 61 13392 45 9581 40 
1,100 < ` 48 100 98 — |! 55 79 39 "MEE 34 
| 119 | 97 i 73 52 55 35 50 | 30 
115515 | 250 | 48422 126 24931 83 16783 | 69 
1,300 4 ` 350 | 237 | 201 114 146 72 130 | 58 
| 280 — | 2299 | 149 107 103 65 so 52 
265821 | 579 97476 253 45315 151 28704 | 119 
1,500 < | 804 546 | 404 229 266 130 220 100 
| 645 | 527 | 300 214 188 118 152 88 
| 600828 ——— 1309 | 192734 500 80902 269 48219 200 
1,700 < 1818 — — 1233 | 800 452 476 | 233 | 370 169 
© 1458. | 90 593. 423. | 335 | 210 955 149 
| 1339214 =. 2900 3375816 977 | 142434 | 415 79879 331 
1,900 | 4050 | 2800 | 1560 880 838 | 410 613 | 279 
. 8250 2650 1160 R25 | 500 370 423 246 
Í | 2952094 | 6430 | 724693 1880 247991 830 130861 540 
2100 4. 8935 | 6060 | 3000 1700 1450 720 1000 460 
Li Ti  , 580  , 2939 | 100 1030 | 640 60 400 
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Table VIII.—Ship to Ship. half of this, and then for the same combination of À' and À we 
h=130 ft., h’=130 ft.-170 ft., I in ampere, À in metres. may obtain the same range. 


Mh—58 —|A/A—88 Mh-—1Ll4 | N= 154 For the calculations of the aerial current I in Table I. to. 
\ = 500 A = 1000 A= 1500 ‘>= 2000 Table IX., we use the symbols, 
For range A=0-00444; A=0-00787|  A—0-0125| A=0-0152 1 pis: A2(m.) 
D miles. h’= 130 h’= 130 | h’=130 h’=130 —— ar L— VJ 5-88 + pot =Å. 
A=0-00427/ A—0-00748 A=0-0109]  4--0-0144 7-88h(ft.) h’?( ft.) 
h’=170 h’=170 h’ = 170 h’=170 0-OxR | 
SSS - D(miles) . e aim Pile? — p, 
f| B-977 B- 691 B--59 B= 541 
| | 144 [=5-5 1—6-9 1-83 We see one remarkable result in these calculations, namely— 
200 PRY 1-5-2 l- 63 1-78 that there are regions of wave-lengths within which the sending 
h/— 110 aerial currents are minima in effecting a given range with the 
3571 2010 1557 1337 same combination of À and h’, and'that these regions of wave- 
500 15-8 15-8 17-9 20-3 lengths are almost independent of the height of the sending 
Ie 129 A e aerial, but depend ver ch that of th iving aerial 
11002 4910 3434 2775 , p y mu upon at o e receiving aerial, 
700 48-8 38-6 39-5 42-9 and that these wave-lengths are longer according as the 
46-9 36-7 T4 39-9 assigned ranges are greater. Asan example, the case of h —300 
31077 11013 6956 — , — 5289 is drawn in curves in Fig. l, in which we see that the slope of 
900 138 86 80 80 
132 82 | 16 | 76 140 1100 
EN se ee 
1,100 370 185 154 | 146 130 1300 
NENNEN |o i CACC 
216658 48422 24931 16784 120 Lae eo eng 
1,300 962 381 287 255 xa | —-— 
oe lx SERM 
549214 97477 45315 28704 100 100) 
1,500 2438 768 521 436 i 
l 2343 730 494 413 900 
1367474 192738 80901 48219 ae 
80 KOO 
1,700 6068 1517 931 733 á m " 
5834 1443 882 694 m aa 
(| 3357713 375764 142435 79980 = Bes 
1,900 4 14900 2958 1640 1215 60 600 
(' 14326 2112 | — 1550 1150 Pr z= E 
; 50 pe 500 
Table IX.—Ship to Ship. 40 NNNP wo | | MRE T 
h=170 ft., À'— 130 ft.-170ft., I in ampere, A in metres. s qe 43M. mec » 
| THU ag WA 2/700 
aia Miio Mto Mems O HATT N a o 
A= 650 A= 1000 A= 1500 A=- g nn jkl 
For range | f A=0-00415| A=0-00602, A—0-00879 ! A=0-016 ot Tra | | T 33 TA 
‘ , , , , = 2300 ——3 
D miles. 1 '—130 À' —130 h’ —130 h’ = 130 ee gua v 
A=- 0-00397| A--0-00572 | A=0-00834; A —0-0110 s - 
h’=170 h’=170 h’=170 | hb’ =170 ME LEER E T AUO p000 
n — €: PR — — À— — P A(m) A(m) 
B= 2808 B=2010 B=1557 | B=1337 Fie, 1.—Corves sauwinag RkLATION OF CURRENT IN SENDING 
|f. t=11-7 I^-I2-I 1213-7 I=: 15:6 AERIAL AND WaVE-LENGTH. 
500 | LÀ^— 130 i 
1 Em one nase EOM the curves near the minimum is very gradual, and hence such: 
| 7841 4909 3434 2115 wave-lengths are not confined to à minimum point, but extend 
700 32-5 29-5 30-2 32.2 to & region in which the sending aerial currents differ very 
31-1 28-1 28-6 30-5 little from the central minimum value. 
20107 11013 6950 5289 
900 83-4 66-3 61-1 61-5 (To be continued.) 
79-7 03-0 58-0 28:2 
49011 23485 13392 9581 
1,100 203 141 117 | 111 
194 134 ni | 105 THE ELECTRICAL PRECIPITATION OF SUSPENDED 
| | 115516 48422 | 24931 10784 MATTER IN GASES." 
1,300 479 291 | 219 195 . 
_458 277 208 185 BY PROF. W. W. STRONG. 
255822 97477 45315 28104 (University of Pitteburg.) 
1,500 1100 587 398 333 E a 
1050 558 378 316 Summary.—The purpose of the present Investigation is to study the 
600826 192738 | 80902 48219 electrical properties of gases containing solid and liquid matter in sus- 
1,700 1 2402 1160 711 560 pension (especially smoke from soft coal), and to ascertain th © manzar by 
L 2383 1103 075 | 530 meens of which en clectrostetie or an electromagnetic ficle will cause 
1339225 315820 , 142435 79819 a separation of the suspended solid and liquid metter from a gas, 
1,900 I |  B330 | 2260 1250, 930 _ oo EM 
E 5300 2150 | 1190 | 88O After mentioning earlier investigations on this subject the author- 
(| 2952020 724692 247991 130862 proceeds to describe the experimental apparatus he has employed. 
5I i 49? m J 
2,100 i TEAM WEN | ino V A pparatus.—For the purpose of studying the smoke produced in 


! 


and this will be called the maximum range with moderate 
effort, and in this we shall base our design." Thus, with this 
value of R'I'? and I’, we have the design-formula, 


I(amp.)— 


1 D(miles 
7-88  h(ft.) 


ee A 
A SBB + Dn 


(-0«8 


- D (miles). 
€CvyAas) ! 


For easy good working range we must use the sending aerial 
current of double this value and for working with extreme effort 


the buming of soft coal, a small building about 12 ft. by 15 ft. was 
erected. This building included a small furnace and an underground 
pipe. by means of which the smoke could be conveyed to any part of 
the building. The diagram shows the furnace, 60 em. high, 60 cm. wide,. 
and 100 cm. long. Below the furnace is an ash pit. 
burner used for starting the fire. 
alternating-current motor. 

The electrical apparatus used gave the various kinds of high- 
tension discharges. 'Th'sincluded a Wimshurst electrostatic machine, 
a pneumatic influence machine, a Fessenden wireless induction coil, 


B is a gas 
D.F. is a small fan run by an 
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a Westinghouse instrument transformer, small Blitzen and Marconi 
transformers, and a high voltage rectifier. In thediagram WT is the 
Westinghouse transformer ; S,G,, & protective spark-gap; A, an 
alternating-current ammeter; V, a voltmeter; L, à bank of lamp 
resistance ; P,R,, a potential regulator that could be connected in the 
primary circuit, L then being cut out ; C a condenser, which, however, 
was seldom used. By the proper switch connections the high-tension 
current can be made to flow through either of the circuits a, b, c, d, e, 1, 
jy, l. m, or a, b, c, d, f, g, h, l,m. The former circuit contains an active 
wire electrode, e, suspended in the middle of pipes E, and E,. The 
part E, could be insulated or earthed. One use to which E, is applied 
is that of obtaining a precipatation of particles that are not thrown 
down in E, The pipe E, is used to make spark-gap measurements. 

Types of Electrical Precipitation.—Suspended solid and liquid 
particles in gases may be acted upon in various ways by an electric 
field so that some or all of the particles are drawn from the gas to the 
electrodes. (1) If the particles are conducting, the effect of the 
electric field is to polarise the particles, inducing a positive charge 
on one side and a negative charge on the other side. This action 
of the field probably plays an important role in producing aggregates 
of fine particles that are close to each other. (2) If the suspended 
particles are non-conductors their dielectric constant will be greater 


than that of the gas, and in the electric field that is not uniform the ` 


particles will move into the more intense part of the field. (3) Gaseous 
ions may be present in the gas, and some of these ..ill combine with 
the suspended particles. Such charged particles are the large ions, 
and these move very slowly in the weaker fields. Large ions are 


always gaining and losing charges, and this process may aid in aggre- ' 


DiaGRAM SHOWING ARRANGEMENT 
UF EXPERIMENTAL ÁPPARATUR. 


SMOKE STACK 


DAMPER d, 


gating together the smaller particles. (4) The above processes, by 
means of which suspended particles can be removed from a gas, 
apply only to cases where the gases move very slowly between the 
electrodes. When there is intense ionisation and an intense electric 
field, streams of ions will be created between the electrodes. Under 


these conditions the streams of ions carry the suspended particles © 


in the gas with them to the electrodes, to which they give up their 
charge. Streams of ions are produced in the various point, brush, 
and corona discharges. The ions in these cases are probably pro- 
duced bv collision or secondary ionisation in the regions where the 
electric field is the most intense. 

The relative importance of the above effects in removing sus- 
pended particles from a gas varies. Polarisation of the particles 
probably causes the formation of comparatively large aggregates, 
and these can then be swept out of the gases by the streams of ions 
flowing through it. Particles of any considerable size possess such a 
small mobility when ionised that they are given a very small velocity 
by the electric field. On the other hand, the driving force due to 
ionic streams increases as the mobility of the heavy particles de- 
creases, so that the effect of these streams becomes the predominating 
one for the larger particles. 


Precipitation by Aggregation.—The precipitation due to the forma- 
tion of an electrical wind or of a corona discharge is accompanied by 
more or less aggregation and a settling of the larger suspended par- 
ticles. The cause of this aggregation is not well known, but there 
is no doubt that the sound waves radiating from the discharge have 
some effect. 

Some writers claim that electromagnetic waves produce an aggre- 
gating effect upon the small water drops in fogs and mists for com- 
paratively long distances from the source of the waves. M. Dibos * 


* Soc. Ing. Civ. France, '' Bull." LX., p. 451, 1907. 
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claims that he has succeeded in clearing. fog for distances of 50 or 
60 yards by means of high potential discharges from points (140,000 
volts). Lodge is said to have made clearances for similar distances 
by means of electromagnetic waves. 

It is probable that the electrical forces play quite an important 
rôle in determining the size of the particles in smoke and fumes. 
Presumably the chemical reactions, such as those taking place in 
combustion, are between the individual molecules. If this is true, 
the carbon of smoke must exist for a time in the atomic condition. 
Whether chemical reactions directly, produce ions or not, it is true 
that, under the usual conditions, combustion and all chemical reac- 
tions taking place at a high temperature ate accompanied by intense 
ionisation. During a considerable part of the time the suspended solid 
and liquid particles are subjected to the action of intense electrical 
fields. They may become charged by direct union with ions or by 
induction, and these electrical forces probably determine, in part 
at least, the size of the resultant aggregates. 

What róle electromagnetic and sound waves and the polarising 
action of an electrical field play in the electrical precipitation of 
smoke is not known, but these effects are probably subsidiary. «1:4 


Precipitation and Ionisation.—In order to test whether fine par- 
ticles of carbon and sprays from various liquids could be electrified or 
not, the dust and spray was caused to pass through a region where the 
electrical field produces intense ionisation. The various kinds of 
dust and spray were found to be electrified with varying degrees 
of ease, the numbers representing approximately the relative volume 
of sprays required in each case to charge an electroscope to the same 
potential. Some substances, such as toluol, could be given a negative 
charge, but were difficult to charge positively. 
Experiments of this kind should throw consider- 
able light upon the mechanism of electrical 
precipitation. 

A considerable number of investigators have 
studied the patterns or dust figures by flowers 
of sulphur, red lead, lycopodium powder, &c. 
In the present investigation numerous deposits 
have been made of kerosene and soft coal smoke 
on paper, on one side of which a high-tension 
electrode was placed normal to the paper, the 
smoke on the opposite side of the paper being 
attracted to the paper and deposited on it by 
the electric field. The forms of these deposits 
were in general found to consist of concentric 
regions of alternating heavy and light deposit: 
(a) the inner nucleus (0-£or 0:5 cm. in dia- 
meter) consisted of à region of heavy deposit; 
(b) a clear circular region (1:5 cm. inside 
diameter) surrounded the nucleus, and this may 
be called the first' clear ring; (c) a ring-shaped 
deposit, consisting of comparatively fine par- 
ticles, followed, the thickness being about 
0-8 cm. (first ring deposit). For strong fields (40 or 60 kilovolts) 
a second clear ring and a second ring deposit surrounded the first 
ring deposit. It was hoped that relations could be obtained between 
the form of the smoke deposit patterns and some of the properties of 
the electric field and the discharge from the electrode. As yet no 
relations of this kind have been obtained, although the deposit 
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. pattern is somewhat different for positive, negative and alternating 


potential electrodes. This action of the electric field has been 
utilised in an instrument designed for continuously recording the 
amount of suspended matter (such as smoke and fumes) in gases. 

The most important factor that determines the sparking potential 
in flue gases is the amount of ionisation. In order to compare the 
spark-gap lengths in air and in the furnace gases two spark-gaps were 
connected in the high voltage circuit in parallel, one (A) in air and 


| one (S,G,) in the gases drawn from the furnace. Only S,G, is shown 


herewith. The length of the gap S,G, was made as great as 


possible without causing sparking in A. This length corresponds 
, to the length of gap in the flue gases under the given conditions for & 


sparking potential of 20,000 effective volts. The first experiment was 
with gap A, 26 mm. in length. The draught in the pipe above which 
is located gap S,G,, was 0-2in. of water. The results were as 


follows :— 
Temp. Temp. 
of flue Gap S,G,. of flue | Gap S,G;. 
gas." gas." | 
163*C. | 28 mm. partly oscillatory 200°C. 33 mm. brush discharge. 
175°C. | 30-5, — , 235°C. 34 , " 
190°C. |305,,  , 248°C, 40 4, y ; 
250°C 50 99 9 99 


* No smoke. 
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Next, with a draught of only about 0-1 in. of water the effect of 
smoke was to change the brush discharge into an oscillatory one, 
like that occurring under ordinary room conditions, although the 
temperature was not materially lowered. The effect is due to the 
smoke particles greatly reducing the amount of ionisation in the 
flue gases, the rate of recombination of the ions being greatly 
increased. 

At ordinary temperatures the effect of draught is to blow out the 
spark, and in order to maintain sparking the length of gap must be 
decreased. As the ionisation in the gas increases and as the brush 
discharge becomes more prominent the effect of change of draught 
becomes less, until it has very little effect when there is smoke at a 
temperature of about 200°C. 

The point discharge between electrodes in smoke, placed as close 
together as possible without sparking, is interesting, in that it shows 
the effect of smoke upon the character of the discharge. The 
following is a short description of the effect produced when the 
current is rectified : (a) The appearance of the electrical discharge in 
hot gases or in smoke is the same when the electrodes are connected 
to a transformer through a rectifier as when connected to an elec- 
trostatic machine. (b) In hot gases the discharge from the positive 
electrode consists of a violet brush of streamers about a centimetre or 
more in length. The negative brush is much shorter and is more 
stationary in character. Draught seems to have little effect in 
changing the position of these brushes. The violet brush discharge 
produced on electrodes connected directly to the transformer is 
greatly affected by draught. (c) In smoke the positive and negative 
brushes are blue in colour. Smoke is rapidly deposited on the 
positive electrode to a thickness of 6 or 8 mm., the end of the deposit 
being blunt. The positive brush distributes itself over the deposit 
of soot. The deposit on the negative electrode is much less, about a 
millimetre of the end remaining free. The negative brush does not 
spread out like the positive brush. (d) At the base of the negative 
brush, bright, scintillating points appear. These are probably due to 
small particles of carbon being heated to incandescence. It may be 
that it is in this way the end of the electrode is kept free of smoke. 
Nothing of this kind takes place on the positive electrode. 

Electrical Wind.—It has been shown by Townsend that when an 
ion is given a sufficient velocity by an electrical field it will ionise 
molecules on collision with them. For a given pressure of a gas 
there will be a certain minimum value of the electric field required to 
give the ions sufficient velocity to produce other ions by collision. 
This phenomenon is known as secondary ionisation, and is generally 
considered to be the process by means of which the ionisation of 
sparks, corona discharges, &c., is produced. In the region of a point 
charged to a high potential the electric field will be very intense. 
If this field is sufficiently intense it will cause the small number of 
ions (initially in the gas before the field was produced) present to 
move with sufficient velocity to produce secondary ionisation. 
Ions having a sign of charge opposite to that of the point will move to 
the point and give up their charge. Ions having the same sign of 
charge as the point will be repelled by it, and these will form 
ionic streams flowing from the point. The term ion is applied 
to any small particle ranging in size from that of ordinary dust 
or smoke particles, visible to the eye, to particles of molecular 
magnitude. 

One action of the ionic streams on dust and smoke particles is the 
same as that of the action of a stream of cathode rays used to turn 
wheels having thin vanes, the wheels being properly placed in the 
discharge tube. An action of this kind will increase with an increase 
in the size of the particle bombarded. 

In the region of a pointed electrode charged to a high potential, ions 
of molecular size and of the same sign of charge as the point will be 
repelled from the point with a velocity of thousands of centimetres 
per second and in great numbers. These ionic currents will cause 
some of the air to be dragged with them, so that an “ electrical " 
wind is observed flowing from the point. The wind is accompanied 
bv à mechanical reaction of the point in the opposite direction to 
that of the wind itself. "This reaction is found to be considerably 
greater for a positive point than for a negative point, the potential 
being of the same absolute value in each case. 

The author proceeds to calculate the force (F) acting in any 
direction, and shows that the reaction on the point varies inversely 
as k, the mobility of the ions, if the current is constant. Experi- 
ments with single points discharging to electrodes of various forms 
indicate that this is approximately correct. 

There are thus three forces which aid in driving the suspended 
particles towards the earthed electrode: (1) The impact of the ionic 
streams ; (2) the impact of the neutral gas particles constituting 
the electric wind—a sort of hydrodynamic action ; and (3) the direct 
action of the electric field on the smoke particles when they carry a 
free charge. ‘These forces are of diflerent degrees of effectiveness for 


different positions of the smoke particle. In ordinary conditions of 
ionisation the charge on the smoke particles would be &mall. In 
electrical precipitation, where the ionic streams are flowing in the 
same direction and contain ions of a single sign, the charge on the 
smoke particles may become very large and the direct action of the 
electric field may be the most important force near the end of the 
smoke particles’ path. (This is the view held by Dr. Rosa. In 
order to test this view, experiments are being made on the charge 
carried by the smoke particles under these conditions.) 

The kind of discharge used for precipitation may be of two types, 
a point discharge producing an electrical wind, or a stream of ions 
produced by the corona discharge. One of the essential features of 
the Cottrell* process is the use of wire electrodes interwoven with 
asbestos or mica. Fine threads of asbestos or the sharp edges of the 
mica cause the production of secondary ionisation at lower voltages 
than eould be obtained from the wire electrodes themselves. For 
this reason it is not necessary to have such accurate spacing of the 
electrodes to prevent the formation of spark and arcs. There is 
usually sufficient. moisture or other conducting deposita on the 
asbestos or the mica to make the surface a fairlv good conductor 
at high potentials. At high temperatures it is difficult to keep the 
surfaces conducting. and this trouble was experienced in the plant 
set up by the Balaklala Copper Co. The discharging or active electrode 
is charged negatively, and the suspended matter in the gas is driven 
to the earthed electrode. In the plant installed by the Balaklala 
Copper Co., situated at Coram, California, the voltage was stepped 
up from 2.300 to from 25,000 to 30,000 volts and was then rectitied. 
The rectifving commutators were made so that about 30 or 40 
degrees of the maximum part of the wave-form was used. The 
active electrodes consisted of two No. 10 iron wires twisted about 
mica strips abóut a centimetre wide and with serrated edges. A 
treating unit consisted of eight rows of these electrodes, 24 electrodes 
being inarow. The units were 30 ft. in length, 10 ft. wide, and 10 ft. 
high. The earthed electrodes were made of No. 10 sheet iron 6 in. 
wide and 10 ft. high, and were connected directly to the frame of 
the units themselves. The active electrodes were kept stretched 
by springs between a system of 'bus bars supported outside the 
precipitating chamber on wooden insulators; in order to prevent a 
deposit from short-circuiting the insulators, a current of air could be 
passed over the insulators into the precipitation chamber, thus 
preventing any of the fumes from coming in contact with the 
insulators. The cleaning of the electrodes was done by mechanical 
shaking. 

At the Coram plant three units were kept charged by a single 
rectifier using from 0-3 to 0-4 ampere of current. Each unit treated 
about 10.000 cubic ft. of fumes per minute, the fumes passing 
through about 30 ft. of the electrical field with a velocity of about 
9 ft. per second. The suspended matter remains about 6 seconds 
in the electrical field. About 30 lbs. of fumes were precipitated per 
hour per unit. 


Corona Discharge.—The lowest voltage gradient per centimetre 
at which a luminous discharge begins to appear has been identified 
as being the same as that at which line losses of power begin to 
increase rapidly and secondary ionisation appears at the conductor. 
The production of secondary ionisation in the neighbourhood of the 
conductor causes streams of ions tQ flow from it into the surrounding 
gas, producing effects that are similar to those produced by the 
electrical wind due to a point discharge. 

The author, after giving a bricf summary of the properties of the 
corona discharge, next mentions an examplef of the use of the corona 
type of discharge. namely. the electrical precipitation of the cement 
dust from the kilns of the Riverside Portland Cement Works. at 
Riverside, California. In this plant the gases to be treated are at 
temperatures of about 450°C. The cement dust is non-conducting, so 
that no conducting surface would be formed over the mica or 
asbestos. The use of the corona discharge requires higher voltages 
than those used in the point discharge. ‘These voltages range in the 
neighbourhood of 40.000. The clearance of dust is in general from 
95 to 98 per cent. The construction of the treating units at River- 
side is almost identical with those used at Coram. At Garfield. Mr. 
Rathbone is experimenting on the use of cylindrical electrodes. 
These produce a much more uniform electrical discharge and subject 
the suspended matter in the gas to a much more uniform treatment. 
The diameter of the cylinders is 5 in. 


Experiments on the Precipitation of Coal Smoke.—The presence of a 
small amount of dirt lowers the critical voltage of corona formation, 
the corona appearing as bright scintillating points. The electrical 
discharges that take place in coal smoke are apparently of the same 
nature as in air. The presence of smoke causes an increase in the 


* See Cottrell, “ J. Ind. and Eng. Chem.” 3, 8, 1911. 
Tf Cottrell, “ Cement and Eng. News," Vol. XXIV., p. 99, 1912. 
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difference of potential between the inside corona wire and the outside 
cylinder, while the ionisation current is decreased. 

Coal and oil smoke is precipitated in the same way as the various 
kinds of fumes. When precipitation is produced by a point dis- 
charge, à unidirectional current is much more effective than an 
alternating one. (An alternating current produces a greater amount 
of precipitation when there are rapid oscillations produced in it by 
a series spark-gap.) Very little difference was obtained in tho 
precipitation of dense coal smoke in cylindrical pipes, between an 
alternating current and unidirectional current, when a similar corons. 
form of discharge was used. The precipitation seemed to be com- 
paratively greater for a dense smoke than for light smoke. From 
this it would follow that dilution of the fume- or smoke-laden gases 
should be prevented as much as possib!c. 

The similar action of an alternating-current corona and a wni- 
directional-current corona as a precipitating agent is to be expected 
if the eorona is practically the same for both parts of tho wave 
form, as was found to be the case by Whitehead. 

Clearances of 90 and 95 per cent. have been obtained by passing 
extremely dense smoke through a corona discharge less than 2 ft. 
in length. These experiemts indicate that the greatest efficiency 
of precipitation can be obtained by keeping the suspended matter 
from being diluted and by exposing it as much as possible to the 
streams of ions flowing from the corona by passing the gases through 
a uniform discharge. Shadows can beobtained from objects placed 
near the collecting electrodes, indicating that the matter being 
deposited moves in straight lines. 

Some kinds of smoke show selective precipitation, a thin cloud 
of white or bluish particles coming out froni the corona discharge. 
Part of this is water vapour which may have condensed after the 
carbon and tarry matter had been precipitated. Whether this selec- 
tive action is due to a difference in the size of the suspended particles 
or to a difference in the composition has not yet been determined, 
although the former view is the more probable. 

Tho hot gases as they leave the furnace contain a very great 
number of ions of comparatively great mobility, and the ionisation 
current due to these ions may be quite large. The presence of smoke 
decreases the number and mobility of these ions very greatlv, and 
hence decreases the current due to this cause. Besides this ionisation 
current, there is the current due to the ions produced in the corona 
discharge itself. In the section on the electrification of dust and 
sprays it was shown that these ionic currents charge the suspended 
particles. It is doubtful, however, if the presence of the particles 
causes any material increase in the current due to these ionic 
streams. l 

In the section upon the electrical wind it was shown that the force 
due to ionic streams increased with the increase in the size of the 
particles. On the other hand, the force on a particle due to the action 
of tho electric field on its charge is independent of the size of the par- 
ticle. For very fino particles the latter force may give sufficient 
velocity to be of importance, but for ordinary smoke and dust par- 
ticles the force due to the ionic streams is the preponderating onc. 

Using Ryan's formula for the loss of power due to corona discharge, 
we find that this is practically the amount of energy actually used 
in the precipitating plant at Coram. It is very probable that no more 
nor less energy is required for precipitation than that necessary to 
produce the corona ionisation current. 

Precipitation of coal smoke was produced in a 3 in. cylinder (4 ft. 
in length) placed in a horizontal position. The active clectrode con- 
sisted of a No. 28 steel wire. An alternating voltage was used. Tho 
cylinder was heated to redness on the underside by a row of Bunsen 
burners. Precipitation was then qualitatively just as complete, 
the soot being deposited upon the upper surface of the cylinder. This 
experiment would indicate that temperature does not play much of a 
role in electrical precipitation. On the other hand, the state of 
ionisation of the gases probably does play a very important part, 
às was shown in the measurements on sparking potentials. 


Conclusion.—The application of clectrical precipitation to the 
smoke problem has not as yet been tried on a commercial scale. 
Laboratory experiments indicate that the problem is essentially 
the same as that of the precipitation of fumes and dust. The use of 
cvlindriea! electrodes results in a much more uniform electrical dis- 
charge? if the active electrode is made the axis of the cylinder. While 
the brush form of discharge from points is only a good precipitating 
agent when the current of gas is small, the corona discharge is cffec- 
tive for much greater velocities of the gas containing the suspended 
particles. Under these conditions the suspended particles need 
remain but a short time in the region where the corona discharge 
is taking place so that the size of the precipitation chamber can be 
greatly reduced. "The mechanical difficulties of keeping the electrodes 
properly adjusted and cleaned are probably as great as the electrical 
pert of the problem. 
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IMPERIAL WIRELESS TELEGRAPH SERVICE. 


Much discussion and not a little public feeling has, during the 
recess, centred round the proposed agreement between the British 
Government and Marconi’s Wireless Telegraph Co. as to the erection, 
equipment and maintenance of a group of wireless telegraph stations 
intended to form a “‘ wireless ” link connecting up the British Empire. 
The subject of the agreement came again before Parliament on Friday 
last when 


The Postmaster-General (Mr. H. SAMUEL) moved: “ That a Select 
Committee be appointed to investigate the circumstances connected with 
the negotiation and completion of the agreement between Marconi’s 
Wireless Telegraph Co. (Ltd.), Commendator: Guglielmo Marconi and 
the Postmaster-General, with regard to the establishment of a chain of 
Imperial wireless stations, and to report thereupon, and whether the 
agreement is desirable and should be approved. That the Committee 
have power to send for persons, papers and records." 

Sir H. NoRMAN said what was known as “the Marconi agreement ” 
had been criticised on the grounds that it was a bad and imprudent bar- 
gain and was a bargain tainted with corruption. The second of those 
grounds he referred to with great reluctance, for the reason that if he had 
omitted all allusion to it it might afford opportunity for evil-disposed 
persons to suggest he had sympathy with the charge. He dissociated 
himself from such criticism. He believed it to be not only without a 
shadow of foundation, but to be preposterous. He hoped the Select 
Committee would take an early opportunity of exercising its powers to 
summon persons who had publicly uttered or written charges of that kind, 
so that they might state publicly under oath the grounds upon which they 
felt justified in bringing such charges against honourable men. They 
were all agreed that a chain of wireless telegraphy stations round th> 
Empire was desirable, both in the interests of Imperial defence and of the 
cheap dissemination of news, but he thought the way the Postmaster- 
General had chosen was far from being the best. Particulars of this 
agreement had been published in a circular to the shareholders in th> 
Marconi Company on March 9, and either the Marconi Company had been 
guilty of a grave breach of confidence or the House should have been 
informed of the details of that great Imperial scheme. The unanimous 
resolution of the Imperial Conference, to which the Government was 
supposed to be giving effect, was that ‘‘ the great importance of wireless 
telegraphy for social, commercial and defensive purposes renders it 
desirable that a chain of British State-owned wireless stations should be 
established within the Empire." The agreement, signed by the Post- 
master-General, and which the House was asked to approve, did not, 
however, carry out that resolution. It did not establish a chain of 
“ State-owned ” stations, but of State- and Marconi-owned stations. 
The State would be bound to the Marconi Company by hard-and-fast 
legal prescriptions. The company would decide what machinery should 
be installed. The State would not, under this agreement, even buy its 
own engines and boilers, its own electric generating machinery or eny 
other plant that the Marconi Company did not itself make. The State 
would thus forego even the advantage of saving middlemen's profits. 
How the Post Office could adopt such an unbusiness-like method, and, 
moreover, how the Treasury could approve, passed his comprehension. 
If the constructional part of the agreement was astonishing, the pro- 
visions regarding royalties were still more so. The Government was to 
pay the Marconi Company 10 per cent. on the gross receipts for 28 years. 
The payment of a royalty for a patent for any other term than the life of 
that patent had never been heard of in that House before—the Govern- 
ment might have to pay & royalty for 28 years on a patent the life of 
which would only be 14 years. The Postmaster-General might say that 
he could determine the agreement whenever he chose to make use of any 
other system of wireless telegraphy ; but if he did so he would still have 
paid the Marconi Company £60,000 for each station, and he could then 
no longer use a single piece of Merconi apparatus. The Patents and 
Designs Act gave the Government the right to use any invention for the 
service of the Crown on terms to be agreed upon, or in default of agree- 
ment on terms to be prescribed by the Treasury. But by the agreement 
under discussion the Postmaster-General deliberately and to the public 
disadvantage contracted himself out of that right. He had, in fact, 
agreed, in order to escape the payment of an enormous royalty, that he 
would completely cease to use patented apparatus for which he had 
already paid a large sum. Was it competent for a Department of State - 
to thus contract itself out of the benefits of an Act of Parliament ? He 
thought it would be impossible for the House to ratify an agreement so 
flagrantly opposed to the public interest. ‘The Marconi Company, under 
the agreement, had the right to inspect any installation for the purpose 
of ascertaining whether there was any infringement of the Marconi 
patents. While the company had concluded an azreement with the 
Admiralty which forbade one branch of His Majesty s services to com- 
municate information to another branch, they had the right under this 
agreement to a complete disclosure of anything the Government might 
do at any one of its own stations. The Postmaster-General was anxious 
the House should understand that the Marconi Company had not been 
granted any monopoly, but he (Sir H. Norman) could not think the House 
would understand anything of the kind. It was a fact that the Marconi 
Company had done everything from the beginning to establish a mono- 
poly of wireless telegraphy. He could not blame them. On the con- 
trary, their efforts, and the success which had attended them, had shown 
great commercial ability. The Marconi Company had been helped from 
the beginning by the British authorities in its efforts. The Post Office 
gave them a licence at the start and refused,its licence to others. The 
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Post Office had been virtually censured by the Sclect Committee of 1907 
for its help to the Marconi Company in establishing what was virtually a 
monopoly. In their report that Committee said: ‘If at the time when 
the Post Office were giving Mr. Marconi effective assistance the Govern- 
ment had thought it expedient to secure a right of pre-emption of his 
invention and patents, an enterprise of national importance would have 
been prevented from passing into the hands of a private company, and 
subsequent difticulties might have been avoided. The fact, to which 
reference has already been made, that the Post Office has largely re- 
frained from issuing licences to other companies has given the Marconi 
Company something approaching a monopoly during an important per iod, 
and may, therefore, have encouraged their dreams of à general monopoly." 
The Postmaster-General, by signing that agreement, appeared to have 
exactly repeated the course of action which was so severely characterised 
by the Select Committee. He submitted that the Government was 
needlessly employing an expensive and uncontrolled middleman to buy 
ordinary and everyday machinery and materials which it ought to pur- 
chase by tender in the open market t; that no guarantee of electrical 
eflicieney was even asked for, whereas a comparatively slight output in 
eficiency would render the whole scheme ruinously expensive ; that the 
r valiv was extravagant and the period for which it ran wholly without 
justification or precedent ; that the Postmaster-General, not withstanding 
what he told the House, could only employ any other system at a huge 
waste of public money and by deliberately contracting the public out of 
rights specifically conferred upon them by Act of Parliament ; that the 
stipulations regarding inspection and disclosure were wholly intole rable 
unless clause 18 of the agreement was dropped ; and that the ratification 
of the agreement would inevitably result in the formation of a great mono- 
polistic trust which would restrict the development of wireless telegraphy, 
double its cost,and set back inde pendent scientific progress for a generation. 

The case for reconsideration from the scientific side was at least equally 
strong as that from the commercial side. He had no hostility whatever 
to the Marconi system, and certainly not to Mr. Marconi himself. Mr. 
Marconi was not one of the great discoverers of the principles of the wire- 
less system of communication. They had one in this country in Sir 
Oliver Lodge, to whom the Post Office would not grant a licence. But 
Mr. Marconi was entitled to the greatest credit and recognition for having 
done more than any living man to turn scientific wireless into commercial 
wireless. With foresight and pertinacity, after years of dogged experi- 
ment, and in face of scepticism and not a little ridicule, he was the first 
man to succeed in establishing wireless connection over great distances of 
space, and his'name would always be held in scientific regard. Other 
systems than that of the Marconi Company were in operation in different 
parts of the world. The British Admira:ty would, by the end of this vear, 
have paid the Company £76,600, but, in spite of the agreement, had re- 
ceived from them no new idea or technical advice since December, 1905 ; 
and to-day the Navy did not use the Marconi system, but a different 
system of its own devising, which it very rightly kept strictly secret. A 
number of different companies were to-day practically carrying out long- 
distance communication, and to stereotype and petrify Imperial wireless 
on one system without giving competitive systems a hearing would be 
opposed to the public interest. For that reason the further investigation 
that the Government proposed was urgently needed. He doubted 
whether scientific knowledge was yet capable of deciding which system 
was the best; but probably within six months, certainly within a vear, 
experiments would be carricd out on a large scale, and it would be for the 
Marconi Company to justify their claims. Meanwhile, the Government 
could select sites, put in foundations, and build coa! stores and water 
reservoirs, SO that any delay involved need not be great. 

Mr. G. Terrell, Major Archer-Shee, Sir G. C. Marks (who predicted that 
in a few vears high masts would no longer be required), Sir F. Banbury, 
Mr. Mitchell-Thomson, Mr. G. Lansbury and others took part in the 
discussion. 

The Attorney-General (Sir Rurcs Isaacs) intervened to explain his 
slight connection with the subject matter of the agreement and strongly 
repudiated the insinuation that he (as the brother of Mr. Godfrey Isaacs, 
managing director of the Marconi Company) had used. his influence to get 
the contract for the company, or that he had dealt in the company’s shares. 

Mr. H. SAMUEL said the stories to the effect that members of th : Cabinet, 
knowing a contract was in contemplation and thiuking that possibly the 
price of Marconi shares might rise, themselves, directly or indirectly, 
bought any of those shares or took any interest in this company through 
any other party—these stories had not one syllable of truth in them 
(cheers) Neither he nor any of his colleagues had at any time held, 
directly or indirectly, one shilling's worth of shares in th * Marconi C ompany 
or derived one penny worth of profit from the fluctuations in their price. 
He had never denied that he was responsible for the contract, and that, 
if any blame attached to any one, it attached to him. The Standing 
Committee, representing six Departments of the State, called the Cables 
Landing Rights Committee (of which he was not a member) was ac- 
quainted with the whole of the negotiations from beginning to end. In 
March, 1911, that Committee decided that a State-ow ned system of wire- 
less telegraphy was desirable, and that the Marconi Company should. be 
approached with a view to carrying out the work. In May, 1911, that 
Committee agreed to a long report, going into every aspect of the matter 
and sugvesting terms on which the company might possibly be employed 
as contrac tors. From that day until the first tender was accepted that 
Committee had altogether 11 meetings, and on Jan. 24, 1912, it approved 
the price to be paid, the rovalty to be given to the companv, and the 
period of years during w hich the agreement should run. When, in the 
summer of last year, the Imperial Conference passed a resolution that it 
was desirable to establish a chain of State-owned wireless stations, he 
formed a Special Committee in order to deal with that particular question, 


THE ELECTRICIAN; OCTOBER 18, 


1912. 


and that was in addition to the Landing Rights Committee, which did 
not contain experts or representatives of the Dominions. His own Com- 
mittee, of which he himself was chairman, consisted of about 20 gentlemen 
representing six or seven of the Departments of the Government, and 
containing all the wireless experts attached to the Admiralty, the War 
Office, and the Post Office, and containing also the High Commissioners 
of the Dominions. It was a consultative Committee, and held three 
meetings. On Jan. 17th this vear the terms, substantially as they were 
now in outline, were before that Committee, which approved them sub- 
ject to a proviso with respect to another company. The terms were laid 
before the ‘Treasury, the Admiralty. the India Office, the South African 
Government, as well as the Post Office, and all approved the terms. The 
contract was not, however, completed. until July and he could not be 
responsible if the company chose to make public the preliminary tender. 
With regard to royalties, these would only be payable on valid unexpired 
patents. The second provision in the contract was supposed to give the 
Marconi Company à monopoly for 28 vears. The company originally 
asked for a licence to erect 18 stations, for which the Government were 
not to pay a single sixpence, and to manage them. That offer was re- 
jected because it was determined not to vive anyone à monopoly of wire- 
less communication, In the time of the late Government the Post Office 
refused to grant a licence to a syndicate to erect stations on the South 
Coast in proximity to existing stations, because the working of one would 
interfere with the working of the other. The Admiralty and the Post 
Office, acting together, agreed that they could not properly give a licence 
for wireless stations in close proximity to existing stations, but the 
Government offered to give the syndicate or company a licence for stations 
in the North, in Scotland or Jreland, on parts of the coast where thev 
would not interfere with other stations. There had never been a question 
of the Marconi Company alone working the long-distance installations. 
It was also perfectly clear that the Marconi Company were not to be given 
the right to inspect the seeret inventions of any other persons. Clause 18 
did not touch the stations which were now being erected. [t was to the 
effect that if the Government proposed to erect any other stations on a 
different principl : the Marconi Company were to have the right of inspect- 
ing the installation in the presence of the officers of the. Postmaster- 
General and the representatives of the new system for the purpose of 
werta ning. whether. there was. anv infringement of the Marconi 
patents, and for no other purpose whatever. "That provision certainly 
did not in any degree. give the company a monopoly, The Post Office 
were providing in the contract, first, that they could introduce any 
svstem they chose into any of these stations at any moment; and, 
secondly, if they liked, could use any other apparatus to supple ment the 
Marconi system, and the Marconi Company would not have the right to 
object. ‘The company had also asked for the right to erect all the stations 
in the wireless chain wherever they might be. The Government refused 
to bind themselves except for the six stations to be erected at once. The 
company pressed most strongly to be allowed to erect the others at the 
same price. He did not like that himself, and it was therefore agreed that 
any other stations that might be erected. within the five vears should be 
erected by the Marconi Company. He quite agreed that, so far as that 
clause went, for the next five years there was something in the nature of 
a monopoly.. When that provision was criticised the Marconi Company 
wrote to him that they recognised the force of the criticism with regard 
to these further stations, and volunteered that that provision should. be 
omitted. Therefore, the contract should now be considered on the basis 
that the Post Office were not bound for the next five years even in regard 
to the new stations. It was clear the Government had their hands free 
to introduce any other system at any time for any new station, to cease 
using Marconi apparatus at any station, and to cease paving rovalty. 
The specifications for the stations had been considered. in detail by the 
engineers of the Post Office and the Admiralty, and their estimate of the 
cost to the Government, if they determined to put T the stations them- 
selves on the same specification. was £60,800. The Norwegian Govern- 
ment had informed him officially that they had just entered into a con- 
tract for a long-range installation between Norway and the United States 
with the Marconi Company, and that they were paying for the stations, 
exehulinig buildings and foundations, £70,000, and were paving a rovalty 
for 25 vears of 10 per cent. on the gross reecipts, with an option to them 
to pay £100,000 for the station and no royalty. It was impossible to say 
how much the rovalty mentioned in the agreement would vield, because 
the rates for telegrams were not vet fixed, and could not be until tho 
Government had communicated with the Australian and other Govern- 
ments concerned. Under the contract the Government bought the use 
of the company's patents as long as they were valid and the unpatented 
inventions of the company and the secret inventions, which he was told 
were of considerable importance, They were also buying the company’s 
experience of long-range wireless. telegraphy, and this experience the 
Marconi Company alone possessed, They were buving their technical 
assistance and advice during the whole period the rovalty lasted. They 
were buying not only the existing patents, but all future patents and 
inventions which the company either owned or used. Further, when the 
period of 28 vears came to an end, the Government were buving the right 
to use any patents, however new, in the stations without extra pavment ; 
and, lastly, they were buving a valuable thing, a release for the Admiralty 
and the Post Office without any extra payment from certain restrictive 
covenants under their existing agreements. With regard to financial 
matters and the rise in the price of shares, in October, 1911, the Marconi 
Company bought up the rights of the Lodye-Muirhead patent, which was 
à master patent and cf suoreme importance. Other absorptions had 
been effected and vietories won in the Courts by the Marconi Company. 
The question of calling for open tenders was referred by him to the 
committee of 20 members he had appointed, and they decided. against 


THE ELECTRICIAN, OCTOBER 18, 1912. 


such a course, because the expert members felt that it was necessary 
to have proof that persons tendering could do the work, and the 
Marconi Company was the only company in the world carrying on 
operations on the required scale. ‘The Government must be certain 
that what the contractors undertook to do they would be able to 
do. The suggestion that the Government should themselves erect 
stations by its own engineers was impracticable. The Post Office 
had neither the staff nor the cxperience to undertake so gigantic a 
task. Neither h:d the Admiralty. He had consulted the Admiralty, 
and they said they would only undertake that work in the verv last resort, 
because they did not wish to devote what statf they had to the erection 
of stations instead of to their proper and normal work of putting Admi- 
ralty installations on the ships and the land stations belonging to them. 
Among other matters, his experts had advised him that they could not 
be certain that the Poulsen Syadicate could cover the distance required 
by the contract. It was true that Syndicate had sent messages 2,000 
miles by night, but they made no claim to do that by day. The chain of 
wireless stations must work by day and by night if for no other reason 
than that on the British Empire the sun never set. He had referred the 
offer of the Poulsen Syndicate to his Committee, and had pointed out that, 
while they gave a prospect of higher speed, less initial cost, and no rovalty 
for a long period, on the other hand the Marconi Company alone had 
experience of work on the scale required. He had also pointed out that 
the Poulsen Svndicate made it an absolute condition that none of the 
stations should communicate with foreign stations, and that there was 
some uncertainty whether the Poulsen patents were valid against the 
Marconi patents. The Committee decided that it was impossible to 
accept the Poulsen offer without a test. He found that a complete test 
could not take place for 12 months, and he had, therefore, accepted the 
Marconi tender. 

The resolutions of the Committee of Impcrial Defence were not made 
publie, but he had the permission of the Prime Minister to inform the 
House, as such grave allegations had been made, that so long ago as May 
31, 1911, à sub-committee of the Committee of Imperial Defence had con- 
sidered the question of long-range wireless stations, which he might say 
was of far greater strategic than commercial importance, and had always 
been considered so by the Government. The sub-\‘ommittce had re- 
solved that the six stations ought to be built, and that they ought to be 
built as soon as possible, that sites ought to be at once marked out, and 
that work ought to be put in hand upon them before the end of 1912. On 
Dec. 14 last the matter was again discussed by the Committee of Imperial 
Defence, and the members of that Committee again strongly advocated 
the urgency of carrying out the work. In view of this urgency, would 
any on? now contend that he was wrong in refusing to make the contract 
in January, and in taking the only other course that was possible ? It 
would perhaps be said that he ought to have pressed for better terms. 
For weeks active efforts were made in that direction, and the terms were 
in fact greatly reduced in the course of these negotiations. At first 
£70,000 was asked for simplex stations, and the figure was reduced to 
£60,000 for duplex stations ; the Government further got à speed guaran- 
tee; and the royalty of 15 per cent. originally demanded was reduced to 
10 per cent. The company informed the Government that they had 
spoken their last word. Now, if the Government could not have recourse 
to any other company which had proved its capacity to execute the work, 
if they could not delay further owing to the urgency of the matter from 
an Imperial point of view, what other course remained except that which 
had bcen taken ? 

The motion for the appointment of a Select Committee was then 
agreed to. 


STUDIES IN THE PHOTOMETRY OF LIGHTS OF 
DIFFERENT COLOURS.* 


BY HERBERT E. IVES. 


The advent of high-efficiency incandescent lamps and of new 
illuminants with wide range of colour, the prospect of an even greater 
variety of illuminants in the future, diverging still further in colour 
from the present flame and carbon lamp standards, all render the 
problem of measuring the luminosity of lights of various hues one of 
the most important in photometry. The belief has been expressed 
bv some that comparison of the luminosities of two differently 
coloured lights is no more possib!e of exact accomplishment than 
the exact comparison of a sound with an odour. On the other hand, 
some observers have by practice acquired skill and apparent certainty 
in heterochromatic photometry. Agvin, methods of photometry 
have been discovered and developed which, in the process of measure- 
ment, evade and perhaps eliminate the differences m hue and satu- 
ration. By these different methods different criteria for equality of 
luminosity are obtained. What are the relations between the 
criteria ? Are two coloured lights which are equally bright as 
measured by one method, of equal brightness as measured by 
another ? 

The chief obstacle in the way of giving preference to one method 
of colour photometry over another is at present our lack of data. It 
is the object of the present studies to obtain data for the solution of 
this problem. 
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The chief methods of light measurement which have been applied 
to differently coloured lights are :— 

1. The method of equality of brightness.—The two lights illuminate 
the two parts of a photometric field. The relative intensities of 
illumination from the two lights are changed until the two differently 
coloured fields give a sensation of equal brightness. The illumina- 
tions are then called equal. 

2. The method of visual acuity.—Two illuminations are equal when 
the same fineness of detail is just distinguishable by each. 

3. By critical frequency.— Two illuminations are equal when the 
flicker produced by rapid alternation of one illumination with black 
disappears at the same speed of alternation as for the other when 
similarly alternated. 

4. The flicker photometer.—T wo illuminations are equal when upon 
rapidly alternating one with the other no sensation of flicker results, 
the speed of alternation being such that the slightest change of either 
illumination produces a flicker. 

The author shows that the study of methods of heterochromatic 
photometry would most profitably centre around the equality of 
brightness and flicker methods. Consensus of practical opinion 
agrees with this, for it is with the different values given by these two 
methods that photometrists ate now largely concerned. 

The method of attacking the problem adopted by the present 
author was to determine by the two methods and under various con- 
ditions the luminosity curves of a spectrum of known energy distri- 
bution. "The chief new experimental results of his investigation are : 
(1) The flicker method is more sensitive than the equality of bright- 
ness method, where different coloured lights are compared. (2) The 
results by the flicker method «ire more reproducible than those by the 
equality of brightness. (3) Decrease of illumination shifts the 
maximum of luminosity toward the blue, by equality of brightness 
(Purkinje effect); toward the red by the flicker method. (4) De- 
crease of the size of the photometric fields at low illuminations shifts 
the maximum of luminosity toward the red for the equality of bright- 
ness method (yellow spot effect); toward the blue for the flicker 
method. (5) The relative positions of the two kinds of spectral 
luminosity curves are in general different. (6) The curves are most 
different in position at low illuminations with large fields ; nearest 
together at high illuminations and with small fields. They may 
under certain conditions coincide, and the mean curves of several 
observers show close agreement in position of maxima and shape of 
the two curves at high illuminations, although the areas are not tho 
same. (7) The curves obtained by different observers show different 
positions for each curve, and different relative positions of the two 
for high illuminations. At low illuminations all observers agree in 
showing the Purkinje and reversed Purkinje effects above described. 

The second Paper describes certain spectral luminosity curves 
obtained with the same apparatus and conditions às before but bv 
the method of critical frequency (sometimes called “ persistence of 
vision "). These were studied primarily with the expectation of 
obtaining some light on the peculiarities of the flicker method, with 
which the critical frequency method is presumably closely allied. 

The investigation for the most part has cleared up the seeming 
discrepancies of other observers by confirming their observations. 
Their divergence is shown to be due to different experimental 
conditions. . 

This investigation indicates that :— 

l. Spectral luminosity curves obtained by the method of critica 
frequency show a reversed Purkinje effect, but at very low illumina- 
tions a true Purkinje effect, the latter observed by Haycraft. 

2. A plot of critical frequencies against the logarithm of the illu- 
mination for white light gives, as found by Porter, two straight lines 
of different slope, which mect at about 2-5 ru. The reversed 
Purkinje effect occurs above this point, the true Purkinje effect 
below it. 

3. When separate colours are investigated and plotted in the above 
manner, a set of straight lines of differing slope results. 

4. At about 2-5 r.v. these lines in general change their slope, but 
while the line for deep red does not change, that for blue becomes 
horizontal, or critical frequency becomes independent of illumination. 
The Purkinje eflect and its opposite follow at once from these facts. 

5. The tlicker photometer is shown to be largely influenced by the 
eritical frequeney phenomena, but not to obey the simple law which 
would follow were it a mere dove-tailing of two pure flickers. 

6. The peripheral retina is found to be more sensitive to flicker 
only for momentary observation before adiptation or fatigue sets in. 
The fovea is more sensitive to red flicker, the periphery to blue, and 
the difference is more striking at low illuminations, as noticed by Dow. 

7. The phenomena of critical frequency are in general accord with 
K-enig's theory of the function of the visual purple and with the 
hypothesis that the retinal cones are chiefly active in the case of 
intermittent or alternating stimuli. 
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PREVENTION OF SMOKE. 


The fog in London at the end of last week served to 
emphasise the fact that the motropolis is by no mans free 
from the verv undesirable manifestation which frequently 


accompanies the close of autumn, though, it must. be 
allowed. such occurrences are very much less numerous and 
less serious than they were some (weatv years ago. The 
activities of the Coal Smoke Abatement Society and the fre- 
quency with which Smoke Abatement Exhibitions are held 
also bring the same subject before us, both from the scientific 
and practical points of view. It may thus be worth while 
to consider whether it 1s possible to disperse fog in a satis- 
factory manner or whether it may be more desirable to 
make an attempt at the suppression of smoke. The 
difficulty in providing means for dispersing fog is that such 
means are necessarily expensive if a large area is to be dealt 
with, and that they wou'd only be called into plav upon 
comparatively infrequent occasions. The case is different, 
however, with the suppression of smoke. It will be readily 
admitted that smoke is a large factor in the production of 
fog, and, apart from this, the emission of smoke causes a 
pollution of the atmosphere which is far from desirable. 
It will, no doubt, be contended that a great deal of the 
smoke that finds its wav into the atmosphere of towns 1s 
produced bv private dwelling houses, and that this state of 
things can only be improved by introducing methods of 
heating and cooking which do not involve the imperfect 
combustion of coal. There 1s, of course, a great deal of 
truth in this view, and undoubtedly much progress is being 
made in the direction of improved conditions. Undoubtedly, 
from this pont of view, electrical energy is playing a part 
in domestic dwellings as well as in the factory. Neverthe- 
less, although electricity will assuredly play an increas- 
ingly important role in this direction, the factory chimney 
as well as the domestic grate will remain a source of smoke 
for some time to come; and although the production of 
power will certainly become more concentrated in large 
generating stations, it is still worth while to consider 
whether smoke cannot be eliminated entirely from the 
factory chimney in town or country. 

Some little time ago Profs. R. C. BENNER and W. W. 
Strona began a systematic investigation on smoke in the 
Department of Industrial Research of the University of 
Pittsburg. This investigation is of the broadest character, 
including the effect of smoke on health, plant life, buildings 
and increased cost of living. In a Paper published in the 
* Journal” of the Franklin. Institue, and reproduced in 
abstract on another page, Prof. STRONG gives some account 
of the investigation he has made.on the electrical precipita- 
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tion of suspended matter in gases. This Paper forms a very 
useful summary of what has been done as well as an account 
of the author's work. Such a summary is useful, as more 
has been done upon the subject than might be thought. 
That it is possible to precipitate particles of matter by 
electrification has been known for many years. The 
methcd may be used for particles whether they are con- 
ducting or non-conducting. If they are conducting they 
become polarised, and will accordingly move in the elec- 
trical field. On the other hand, if the particles are non- 
conducting, their dielectric constant will be greater than 
that of the surrounding gas, and they will, therefore, tend 
to move into the stronger part of tho field. 

When we come to actual m2thods of producing electri- 
fication l'rof. SrRoNa deals particularly with two methods. 
One of these is by point discharges, and has been used by 
the Balaklala Copper Co. in California. Here the pressure 
is about 25,000 to 30,000 volts, rectified, and the fumes 
pass through about 30 ft. of the electrical field at a velocity 
of 5 ft. per second. Instead of point discharges a corona 
may be used, and this appears to have the advantage that 
rectification is unnecessary. At the River-side Portland 
Cement Works in California a corona has been used for 
precipitating cement dust. Here the pressure is about 
40,000 volts, and from 95 to 98 per cent. of the dust is 
precipitated. It will be remembered that Sir OLIVER 
LopcE, in his experiments on dispersing fog, used a 
gas flame as a means of electrification, the current being 
rectified. 

In his experiments on smoke Prof. Strone has found that 
smoke formed by the combustion of coal and oil is pre- 
cipitated in the same way as the various kinds of fumes. 
It appears that when they are precipitated by point dis- 
charges a rectified current is more effective than an alter- 
nating one, but when a corona is used there is little difference 
between the effects produced by the two kinds of current. 
Obviously, therefore, the corona has a practical advantage. 
Precipitation of smoke to the extent of 90 to 95 per cent. 
was obtained by passing extremely dense smoke through 
a corona 2 ft. in length. There is, apparently, a further 
advantage in the corona method—namely, the point form 
of discharge is only a good precipitant. when the current of 
gas is small, but the corona discharge is effective for much 
greater velocities of gas containing suspended particles. 
Consequently, with the corona discharge the size of the 
precipitation chamber can be greatly reduced. 

It is rather too soon to express an opinion upon the 
ultimate results of Prof. Strona’s researches. It is clear, 
however, that if a simple and reliable method of electrifica- 
tion could be introduced so as to precipitate the smoke 
Passing through any chimney there would be no excuse for 
the amount of smoke which is at present thrown into the 
atmosphere from factories. In some parts of the country 
there are no regulations as to the emission of smoke—it is 
Te garded simply as a necessary evil ; but if such a method 
Were available there is no reason s legislation should not 
be introduced insisting on precipitation, thus preventiag 
the effects which smoke, unfortw iatelyv, has upon certain 
parts of the country. =. 
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Das Fondeln bei Gleichstrommaschinen mit Wendepolen. By 
K. HcMBcRG. (Berlia, 1912: Julius Springer.) Pp. 81. 


Unbound, M.2.8). 

This is an excellent dissertation on the hunting of continuous- 
current motors, which has become so important since the intro- 
duction of commutating poles. The subject is divided into 
two parts—theory and experiment. In the theoretical part, 
the differential equations for the hunting of continuous-current 
motors are established and discussed. This introduces the 
important effect of damping, the conditions for which are 
deduced from the general equations, and it is seen that under 
certain conditions it is possible for the damping factor to 
become negative ; t.e., instead of the pulsations set up being 
damped out they are increased, so that working becomes 
impossible. The damping action of the field winding 1s also 
considered—the discussion of which we do not remember to 
have seen elsewhere. 

A large section is devoted to the discussion of the effect of 
the currents in the coils short-circuited by the brushes, whence 
it is shown why motors with commutating poles are much more 
liable to hunt than those without such poles. At the same 
time, apart from the increased liability to hunting when the 
field is weakened to increase the speed, we think that the de- 
creased ratio of field to armature ampere-turns often explains 
why many motors with commutating poles hunt when working 
normally with full flux. The author also deals with the in- 
fluence of the load on hunting, and considers the three cases of 
a motor driving a fan or centrifugal pump, a synchronous 
generator, and a continuous-current generator. It is interest- 
ing to note that, in the discussion of these problems, the author 
develops the vector diagram, and shows how it can be applied 
to magnitudes of varying amplitude. 

The second part of the book deals with a series of experi- 
ments arranged for the purpose of verifying the results arrived 
at in the theoretical investigation and also to clear up certain 
points not so amenable to mathematical analysis. The experi- 
ments undertaken to investigate the differential equations for 
hunting were carried out on a machine without commutating 
poles, to avoid complications; whilst further tests on a 


| machine with commutating poles showed the effect of satura- 


tion, brush displacement, &c. 

Both the theory and the experimenta must have needed 
much work and time, and Dr. Humburg is to be commended 
for his valuable contribution to this difficult subject. It will 
be greatly appreciated by all who require an accurate know- 
ledge of the conditions affecting the hunting of continuous- 
current motors. STANLEY PARKER SMITH. 
Lehrbuch der Photometrie. By F. UrrENnBonN aad Mowas n. 

(Munich and Be-lia, 1912: R. Oldenbourg.) Pp. ix. 420. M.15. 

Those who are familiar with Liebenthal's work on Practical 
Photometry will at first wonder why the present book is pub- 
lished. It covers the same ground and deals with the same 
aspects of the subject often in a less thorough manner. Parts 
of it, it is true, are developed in greater detail and the style of 
the book makes it more readable. Perhaps also the free use of 
illustrations from manufacturers’ catalogues will make an 
appeal to those who like this sort of thing. It must be remem- 
bered, however, that had not the unfortunate death of its first 
author, Uppenhorn, taken place in 1907, the book would have 
been published about the same time as that by Liebenthal, so 
that the two works must to some extent be looked upon as con- 
temporaneous. Further, in reading through the book it is well 
to keep this in mind, as it will explain the absence of much 
information and many references to work done in this country 
and America subsequent to 1907, which i5 quite inexplicable on 
any other hypothesis. 

The book is thoroughly German and has the virtues and also 
the failings to which we are accustomed in publications 
emanatingjfrom that country. There are very few mistakes, ant 
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great care has been observed in all matters of detail. The 
simplest conceptions are reduced to algebraical expressions, 
often, apparently, for no other reason than the pleasure of 
seeing them captured and forced to assume the livery of the 
orthodox German text-book. The innocent delight which 1s 
taken in elementary trigonometry is well illustrated on pages 
123 and 124, where we are given 10 separate equations for ex- 
pressing illumination on horizontal and vertical surfaces in 
terms of the candle-power of a lamp, the distances from it and 
the angle with the vertical at which-it is viewed. Other ex- 
amples could be given of harmless information from amongst 
which, however, a good deal which is reallv of value can be 
extracted. 

The subject is divided up into 18 chapters, which cover the 
ground very well. The basis of all practical photometry must 
be the human eve, since this is the instrument which must 
determine what portion of radiated energv is visible, and the 
authors do well to begin the book with some useful data re- 
garding the eve and some physiological considerations con- 
nected with it. Chapters II., III. and 1V. deal in the mun 
with fundamental laws and standards. On page 61 we notice 
the extraordinary statement that the change of candle-power 
of the Hefner lamp with humidity can almost be neglected. 
We have never seen this claimed even by the staunchest sup- 
porters of the Hefner lamp. It is, in fact, untrue—as is shown 
in a table which immediately follows this statement in which 
the candle-power is shown varying in all 16 per cent. for 
different degrees of saturation. Chapters V., VI. and VII., 
dealing with the distribution of candle-power from lamps, its 
caleulation and the effects on illumination of surfaces, are per- 
haps the most complete and the best in the book. A good 
deal of data 1s given and there is a useful summary of a number 
of graphical methods. 

Chapters VIII. and IX. consist of 70 pages of description of 
photometers, mostly German. The Sharp and Millar street 
photometer and Dow and Mackinney's surface brightness 
photometer are unfortunate enough to be denied a place “ in the 
sun." One or two curious pieces of apparatus are described 
which we venture to hope will not be introduced into this 
country. A useful chapter follows on the use of mirrors, and 
another on the use of flicker and spectroscopic photometers. 

The final chapter on the testing of searchlights is instructive, 
but should not the figures on page 409 be multiplied by 23 
instead of by 4x in order to obtain the lumens in one hemi- 
sphere ? 

After a careful study of this book we can recommend it as a 
useful reference work on many branches of photometry, not- 
withstanding the defects we have pointed out. 

Treatise on Light. By €. Huycesxs. Tronslated by Prof. S. P. 
THOMP30N, F.R.S. (London, 1912: Macmillin & Co.) Pp. 128. 
103. 

Students of light should be grateful to Prof. S. P. Thompson 
for his translation of Huygens’ famous treatise ; and lovers of 
the old and curious will be pleased at the skilful manner in 
which the publishers have suggested the original publication. 
[he title page printed in red and black, the decorated initial 
fetters, and the diagrams are all suggestive of the original ; 
and the clever literal translation helps the illusion. 


After stating in the preface, dated Jan. 8, 1690, that the 


treatise was written 12 years before the publication of the book, 
Huygens explains why “it was better worth while to publish 
this writing, such as it is, than to let it run the risk, by waiting 
longer, of remaining lost.” No doubt Huygens was as capable 
of criticising his own work as keenly as the ablest of his critics. 

Huvyens was impressed by the observation that ravs of light 
traverse one another without hindrance, and concluded that 
light cannot be due to any transport of matter coming to us 
from the luminous object in the way in which an arrow traverses 
the air, for there would assuredly be collisions. He attempted 
to suggest a wave of light by referring to a sound-wave and to 
the enlarging circles which form on water when a stone 1s 
thrown into it. He did not differentiate between transverse and 
longitudinal waves ; and the suggestion of the cause of light 
was that given by the impact of a stone on the surface of water, 


and not that given by the rhythmic series of ripples produced 
when a point attached to the prony of a vibrating tuning fork 
dips into water. He postulated the existence of the ether; but 
the diligent reader will find as great a difficulty in obtaining a 
definite notion of the wonderful substance as he will if he reads 
any recent work on light, or kindred subjects. 

Works on hyht—ancient and modern—are such strange 
mixtures of theory and practice that it is difficult to state just 
where and how the writer avoids the issue ; but the attempt is 
often profitable and instructive. 

Huygens postulated that every wave-front may be regarded 
as a source of secondary waves. To explain, for example. how 
a circular wave-front generated at the centre grows in radius. he 
considered each point on the wave-front to be the centre of a 
secondary wave. He thus assumes for each secondary wave 
the property to be explained in the larger wave. The new wave- 
front is the envelope of the secondary waves. Huygens’ 
explanation of the concentration of the wave-motion im the 
new wave-front is exceedingly feeble, 

Assuming that the envelope is the new wave-front, Huygens’ 
explanations of ordinary refraction and reflection are beautifullv 
clear and have stood the test of time ; and so has his explanation 
of the double refraction produced by Iceland spar. A.G. 


THE IGNITION OF COAL-GAS AND METHANE BY 
MOMENTARY ELECTRIC ARCS.* 


BY W. M. THORNTON, D.SC., D.ENG, 


Summary.—- The results obtained by the author may. be arranged in 
three groups, the first dealing with the influence of direct-current break- 
sparks on ignition ; the second with the change in the least igniting cur- 
rent produced by altering the proportions of vas and air ; the third, with 
ignitions by alternating current, and the influence of frequency. Direct 
currents are very approximately proportional to the reciprocal of the 
voltage. Methane is not so readily ignited as coal-gas in mixtures of the 
same percentage, but in the most explosive mixtures the difference is 
small. The igniting currents are found to be rising linear functions of the 
diameter of the rods, the rate of change with diameter boing the same in 
each case. The energy of the least spark to ignite gas is found to be about 
0-1 joule. The time of duration of the spark at first increases, then de- 
creases, and rises again with the voltage. The inthience of varving the 
proportions of the gas and air is very marked. The igniting currents for 
coal-gas and methane have in each case the same type of transition, 
which can be accounted for by regarding the result as the combined etfeet 
of the “ time of explosion " and the dilution of the explosive mixture by 
excess of either constituent. There is à great difference between alter- 
nating and direct-igniting currents, the former having much higher values 
and a remarkable curve of variation with voltage. This is shown to 
depend upon the frequeney, period of induction, and voltage, ignition 
being much more difficult at the higher frequencies used. Dt follows that 
the use of low-voltage alternating currents for signalling purposes gives a 
much greater margin of safety than is possible in direct-current working. 

The conditions under which explosive mixtures of certain com- 
bustible gases and air can be ignited have been very fully examined 
for the requirements of gas-engine theory. In most cases the ignition 
has been originated by a stream of sparks from an induction coil at 
a frequeney of several thousand a second, forming in effect a main- 
tained are, or by contact with an incandescent wire. ‘The inverse 
of the gas-engine case—that is, under what conditions may single 
electric sparks fail to ignite mixtures of gas and air—is a question of 
the first importance in regard to the safe use of electricity in coal- 
mining, and is the subject of this Paper. 

The new Coal Mines Act of 1911 prohibits the use of electricity 
where more than 1] per cent. of gas may be present, and limits the 
pressure to 20 volts in signalling circuits where the bare wires used 
may be touched together. It seemed well, therefore, to re-examine 
the whole case of the ignition of gas by singie sparks such as may 
possibly arise in mining practice, especially at signalling voltages. 

The occasions in which open sparking —as it is ealled—-mav mostly 
arise in praetice are when a power cable is broken bv a fall of roof, 
and on signalling circuits either at momentary or vibrating contacts, 
In all these cases the final separation is between points of metal. 
The simplest way of obtaining a spark between metals at a point 
which may be renewed is that used in the present work by making 
contact between two round wires touching at right angies. The 
arrangement. of these and of the explosion vessel used is shown in 
Fig. |. The latter was of well annealed giass, 5-5 em. in diameter, 


—— —— — € 


* Abstract of a Paper read before the Institution of Mining Engineers. 
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and had a volume of 300 cubic em. The vertical exit tube at the top 
was fitted after each explosion with a plug of cotton wool, the mercury 
then raised to the level of the inlet, the air in the pipe fully swept out 
bv gas from the reservoir, the top of the tube closed with the finger, 
and the explosive mixture drawn in by lowering the mercury. After 
the chamber had been filled with gas, the vertical tube was further 
covered with an india-rubber cap,. which: prevented diffusion and 
blew off easily at ignition. The pole rods could be rotated by hand 
through an arc of 90 deg., and the speed of separation was found by 
trial to be nearly the same throughout at 3-5 radians a second. A 
metronome sect to a convenient frequency served to give uniformity 
in the make and break when desired. PL 

The rods used were of 
iron, copper and nickel, 
the first to represent more 
especially the conditions 
of mining signalling wires, 
but to cover also the case 
of armouring in possib!e 
contact with live con- 
ductors; the second to 
give the case of breakage 
of aconducting wire; and 
the third chiefly as a 
control. No attempt has 
been made to follow pre- 
cisely the kind of break 
likely to arise in practice, 
nor could the results then 
be under sufficiently uni- 
form conditions for com- 
parison. The state of the 
points of contaet could 
not in the present case be 
kept quite unaffected by previous sparking, although the rods were 
frequently taken out and cleaned with fine sand-paper. It was then 


Fia. 1.— EXPLOSION VESSEL. 


necessary to make a great number of trials under conditions as nearly. 
as possihle the same, and to proceed by small steps in the approach: 


to the limiting current. Some idea of the work entailed may be 


given by the fact that, to determine each point on the curves, obser- 
vations of 600 breaks were on an average recorded, or over 50,000 


in all. 


Influence of Voltage : Direct Current.—It being difficult to obtain 


pure fire-damp in large quantities, the first ignitions were made in a 
mixture of coal.gas and air. After some preliminary trials, it was 
decided to use an 8 to 1 or 11 per cent. mixture, rather than the 
more sensitive mixtures about 9 per cent., on account of the expected 
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NON-INDUCTIVE 


Circe yrs. 
fs Increase in the current necessary for ignition on either side of 
pl Minimum, which was found later to occur. The “time of ex- 


03103n ” js also less at 11 than at 9 per cent. ae VE, 
Fe Working with direct currents, large storage cells were used up 
ae volts, and above this voltage a machine. The non-inductive 
ieu m illustrated in Fig. 2. At the higher voltages the current 
"ie ti with iron poles is greater than with others, bu; at signalling 

Ges it is lees. The difference is marked, but cost and incon- 


venience of handling prevent the use of bare copper wires for signal- 
ling purposes. ; : 

The time of explosion of methane does not àppear to have been 
recorded. In view, therefore, of the known shortness of the range 
of percentages of methane in which ignitions are possible, it was 
decided to make all trials in the mixture giving perfect combustion, 
that is, 9-36 per cent. "The results (recorded in the Paper) show that 
the currents required to ignite a mixture of marsh-gas and air in its 
most explosive proportions coincide, when the poles are iron, with 
those for coal-gas and air in a mixture having a minimum “ time of 
explosion." In the very rich mixture of 12-2 per cent. of marsh-gas 
and air, the currents for copper and iron are more than doubled, and 
nearly agree, crossing at 230 volts, the iron curve being higher at the 
lower voltages. In order to bring the copper curve up to that for 
iron, the quenching action of the denser gas must be greater for 
copper than for iron arcs, the current to cause ignition being therefore 
higher. 

dt was to be expected that the curves in the case of both coal-gas 
and methane would fall as the voltage increased, according to an 
approximately hyperbolic law. At voltages below 50, however, the 
currents increase very rapidly, and it would appear to be impossib!e 
to ignite even the most explosive mixture of fire-damp and air by 
single break-sparks from a signalling circuit at the maximum voltage 
of 20 allowed by the Coal Mines Acts. At these low voltages elec- 
trical signalling may be used with safety in any part of a coal mine, 
provided that care is taken to prevent wires from remaining in con- 
tact on short circuit and by local heating from becoming red hot 
where they touch, an improbable occurrence. The bells should be 
preferably of the single-stroke pattern ; no bell of the trembler type 
is safe in gas, unless the sparking contact is enclosed in an explosion- 
proof case. 


Influence of Diameter of Poles.—In al cases the igniting current is 
a linear function of the diameter, in coal gas nearly proportional to it. 
In methane the rate of change of current with diameter is the same 
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at 75 volts for all three substances. At the lower voltages iron and 
nickel change places in order of igniting activity. 

Influence of Inductance: Direct Currents.—With low-voltage 
apparatus the inductance of the circuit is of the first importance from 
the point of view of safety at break. The risk of ignition (Fig. 3) was 
found to increase rapidly as the inductance is raised, and no direct- 
current signalling circuit could be regarded as safe with a total 
inductance of 0-1 henry. In practice they have, as a rule, much less 
than this, and a typical mining signalling circuit connected through 
the explosion chamber failed to show any signs of igniting the most 
explosive mixture of coal gas and air, when the contact was broken 
in it. The maintained spark at the spring contact in a trembler bell 
is known to ignite gas. 

The curve of the least energy required to ignite the mixture is 
interesting. At the lower inductance there is some variation, but 
the energy remains nearly constant at about 0-10 joule. We have 
here a measure of the electrical energy required to start a gaseous 
explosion by arcs of short duration. It is in thermal units about 
0-025 small calories, equivalent to the combustion of 4-1 cubic em: 
of coal gas or of 37 cubic cm. of an 11 per cent. mixture. At the 
highest inductance the energy was less, corresponding to the com- 
bustion of 21 cubic em. of mixture. It is agreed that the cause of 
the period of induction observed in all gaseous explosions is the slow 
combustion of a certain volume of gas before enough heat is set free 
to enable the mixture to ignite itself ; but there can be no doubt that 
the ignition of only a few cubic centimetres—in a test-tube, for 
example—is necessary to start an explosion. A similar pause i$ 
observed in coal-dust ignitions, With both gas and coal dust it is 
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longer when the source of ignition is an incandescent wire than with . 


an arc. 


Duration of Spark.—A photographic film was mounted on a drum 
8 cm. in diameter, driven by à small motor at a uniform speed 
between land 2 revs. persee. <A blackened tube 2 cm. in diameter led 
from the outside of the box containing the drum to within 3 mm. of 
the surface. A membrane closing the inner end was pierced with 
a pin hole, and the outer end placed against the explosion vessel in 
line with the rods when in contact. "The vessel being filled with an 
explosion mixture, the circuit was broken at a current just insufficient 
to cause ignition. Occasionally this did occur, but no indication of 
it was found in developing the films, although the spark causing it 
wa3 drawn out, as in every case, into a black line from 0-3 em. to 
lem. long. Curves giving the times of duration at currents very 
near those causing ignition show that there is little or no similarity 
between them and the curves of change of igniting current with 
voltage. From the experiments noted b-low it will, however, be 
shown that there is a critical duration of spark. In the above cases 
the current is falling rapidly as the arc is drawn out, and provided 
that the energy of the spark exceeds a certain limit, its duration 
would not in the direct-current case appear to be of the same impor- 
tance as that of voltag>. 

In view of the known quenching influence of the gas, a few obser- 
Vations were made in mixtures of marsh-gas and air of various 
strengths. "These experiments are shown in Fig. 4, and it is now 
seen that when the voltage is maintained at a constant pressure the 
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rate of variation of the duration of the sp: rk with change of percen- 
tag- of methane is similar to thet of the igniting current. This result 
is interesting, as showing that the duration of the spark is propor- 
tional to the current passing, and not to the energy of the spark. 


Influence of Percentage of Gas on Igniting Current.—To examine 
this more fully, experiments were first made on coal-gas. Below 
6 per cent. no ignitions could be obtained, and this is the limit found 
by most observers with the usual sparking-coil ignition. The upper 
limit is generally assigned at 30 per cent., but it is clear from Fig. 4 
that ignition can occur beyond it, provided that the source is violent. 
From the curves of Fig. 4, the limiting values under the present con- 
ditions would appear to be 4-25 and 14-25. 

Tne limiting percentages of mixture may, and probably do, de- 
pend on the method of ignition, and upon the presence of small quan- 
titics of more highly combustible gases. In the present case analysis 
did not reveal any of these in quantities to bo readily detected in the 
gas upon which the percentage experiments were made. 

Tne shape of the methane curve is very similar to that for coal-gas. 
There is first à sharp drop curved to a point, from which there is à 
linear rise to a less well-detined bend, above which the mixture 
rapidly becomes inert. The suggested explanation of this is as fol- 
lows: Tae two controlling factors appear to be (1) the “ time of ex- 
plosion," and (2) the reduction of sensitiveness to ignition by excess 
of either constituent of the mixture. In Fig. 5 A is the most inflam- 
mable mixture. On either side of this the lines AB and AC give for 
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any percentage the amount of dilution—to the left with air, to the 
right with the active gas, the upper limits being perfectly inert mix- 
tures. The time of explosion T of a combustible gas is found in all 
the recorded cases to reach a minimum value, and to rise again as tho 
strength of the mixture is increased. For petrol vapour the curve is 
a parabola symmetrical on either side of the minimum value ; the time 
of explosion then increases as the square of the percentage excess of 
either air or vapour. 

With coal-gas the curves of variation of T with richness of mixture 
are not so well defined.* At the upper and lower limit T approaches 
0-4 second ; the minimum—which is nearly the same in all the re- 
recorded cases—is 0-05 second at atmospheric initial pressure, and 
occurs at 14-5 to 16 per cent. On either side of this T increases with 
excess of gas or air, but the branches are not usually symmetrical. 
No figures are available for methane, but the reciprocal of the velc- 
cit v of explosion gives a curve similar in character, with a minimum 
at 13 per cent. ln every case of a combustible gas mixed with air, 
the time of explosion reaches a minimum in a mixture several per 
cent. richer than that required for a perfect combustion. The curve 
of T lies between the upper and lower percentages limiting ignition, 
and is shown in Fig. 5 symmetrical within them. The product of 
the excess of gas or air and the time of explosion is a curve agreeing 
closely in shape with that of the observed least igniting current. It 
would appear from this that these are the chief, if not the only, 
factors which determine the direct current or power required for 
ignition when the voltage and poles remain the same. That this 
relation remains much the same when the duration of the arc is in- 
creased by the use of higher voltage is shown by the similarity seen in 
Fig. 4 between the 50 and 100-volt curves. 


Ignitions by Low-frequency Alternating Currents.—In the previous 
work the influence of the time of duration of the spark, although 
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Fia. 5.—ScaaEsTED SYNTHE“I; OF THE CURVES OF Fig. 4. 

masked by that of voltage, has been always in evidence. It was to be 
expected, therefore, that very different values from the above might 
be obtained by the use of alternating currents. The first experiments 
on this were made at 40 periods with coal-gas and eir, and with the 
same density of mixture (11 per cent.) throughout. To avoid dis- 
turbing effects, pure sine wave-forms were used. ‘The upper curve of 
Fig. 6 was obtained with non-inductive circuits and iron poles. This 
was seen to be different in sweep from those of Fig. 2, as if in effect it 
had been forced upwards by some influence beginning about 100 volts 
and continuing beyond 300. The currents required for ignition were 
all much greater than the direct currents at the samo voltages, the 
ratios of alternating to direct being as shown in the following table :— 


200 


Volts eee eee 50 100 | 560 | 410 00 
i E E zb e de NE 
Ratios yt: } D 3-0 4:0 6-2 HEU 10-8 ]2:5 


There may be, therefore, a very real inerez: c in safety from gas- 
ignitions by the use of alternating currents compared. with direct, 
although when open sparking does occur it is generally in excess of 
the minimum values found here. An interesting result followed the 
addition of small inductance (0-0025 henry) to the circuit. At the 
higher voltages, which were first examined, a perceptib'e. but not 
great diminution of the igniting current was observed. At 200 volts 
the difference was greater, although the ratios were much the same, 
but at 100 volts there was evidence of an unexpected drop. At 50 
and 25 volts the gas was more readily fired than at 100, the curve 
taking the form shown in Fig. 6. No variation in the conditions, 
such as polishing the poles or making fresh mixtures of gas and air, 


* The Gas, Petrol, and Oil Engins," by Dugeld Clerk, 1909, pr. 129 
and 465. 
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changed the result. The flattened form of the curve suggests some | greater than with iron ; at the higher voltages they are lower, but the 


instability similar to that familiar in the liquefaction of gases by 
compression, which is still more clearly brought out by the curves of 
Figs. 8 and 9. With copper rods, under the same conditions of fre- 
quency and density of mixture, the addition of the same inductance 
produced a similar divergence in the curves at about the same current, 
but both non-inductive and inductive curves now show a flattening 
beginning at about 200 volts as the voltage is lowered. Both curves 
are remarkably deflected between 50 and 100 volts, and again at the 
higher voltages. There is clearly some critical condition introduced 
by the use of alternating current in all these cases, or rather a third 
factor of equal importance with voltage and current. The influence 
of inductance on the iron curve further suggested that time might be 
this factor, and that the shape of the curves might be greatly affected 
by the frequency of the current. 
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Fic. 6.— ALTERNATING IGNITING CURRENTS FOR COAL-Gas. 40 FER: ODS 


PER SECOND. [RON POLES. 


A-Non-Inductive. B=Iniuctive. O=Direct Ourrent. 


Frequency is not, however, the only important factor. This is 
brought out in the curves for nickel poles. Between 120 and 200 
volts the current was little affected by voltage, and this portion of the 
curves for nickel was therefore suitable for the examination of the 
inluence of change of percentage of gas with alternating current 
similar to that recorded in Fig. 4 for direct currents. The results are 
given in Fig. 7, and it is now seen that the characteristic flattening at 
the bottom of the curve formerly obtained is nearly obliterated in the 
case of methane, and entirely so in coal-gas. This may be inter- 
preted as showing that the time element is now predominant, end 
that it is the relation between the frequency of the current and 
the time of explosion which is here important. The curves of Fig. 7 
approximate to parabolas, and that of coal-g»s might well be taken 
for the ** time of explosion " itself. 
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The curves for methane with iron poles are of the same type as 
those for copper and nickel poles in coal-gas, but the flattening is 
prolonged to much higher voltage. The practical significance of this 
is shown by its influence on the ratio of the least igniting currents in 
methane and coal-gas. With alternating currents at working fre- 
quencies fire-damp begins to be safer than coal-gas at voltages above 
200, t he ratio rising to as much as 8-1 between 800 and 1.000 volts. 

With copper poles and at low voltage, the currents are rather 


curves are very similar in shape. The difference between these and 
nickel is remarkable. Both with coal-gas and methane the igniting 
currents are much lower with nickel than with iron or copper poles. 
This is more clearly the case at voltages above 500, the point at 
which active ionisation due to the high-voltage gradient across the 
incipient arc-gap is the controlling factor in starting ignition. The 
flat part continues to higher voltages in methane than in coal-gas, 
2s in the previous cases. 

Least Igniting Currents at Various Frequencies.—Good sine wave- 
forms were available from large machines at frequencies of 20, 40 
and 80 periods a second, and the verious voltages were obtained by 
grouping a series of 3 kw. and 2} kw. transformers as desired. This 
point is mentioned, because of the difficulties experienced at first of 
keeping the voltage the same during and efter contact ; voltage drop 
in the circuit disturys the position of the points on the curves. The 
trials were made in 9-36 per cent. mixtures of methane and air, with 
small iron poles, and non-inductive cireuits throughout. The results 
are given in Fig. 8. Ths influence of increase of frequency in raising 
the least igniting current, when the frequency is low, is very marked ; 
there appears to be a critical point between 40 and 50 periods and at 
about 100 volts. 

The initial period of induction always recorded in experiments on 
gaseous explosions provides an explanation of the influence of fre- 
quency on ignitions of the kind considered. The full *' time " of 
explosion is rarely less than 0-5 second, and the period of induction 
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is generally of this order. When the contacts are separated the arc 
which is formed has to restart itself across the gap after passing 
through its zero value, and, unless the air is being strongly ionised, a 
small gap suffices to prevent the are from restarting. The most 
favourable point in the cycle for the break to take place, in order that 
an are should be formed with minimum energy, is on the rising side of 
the current wave. 

It is evident that at the lowest circuit voltages the current must be 
large in order to cause ignition by the liberation of a greater number 
of ions from the material of the pole. When, however, the maximunt 
voltage gradient approaches 40,000 per centimetre, as it does on a 
500-volt system at 0-017 em. length of ere—that is, within a third of a 
period at a frequency of 40—the are will be maintained whatever the 
current may be, and small currents then ignite the ges. At voltages 
between these limits of ionisetion by large currents on the on» hand 
or high voltage on the other, the igniting current must be controlled 
by both; end since it has been shown that there is in the case of 
methane an evident relation between duration of are and current 
required for ignition, the simplest expression taking account of dura- 
tion and voltage is that the current is inversely proportional to the 
product of voltage and time of duration. From Fig. 9 it wil! be scen 
thet there is a close similarity between the curve for nickel end that 
of the igniting currents. The curves for iron end copper are also of 
interest, showing as they do the dip previously observed. The 
reason why this type of curve is not obtained from direct-current eres 
is thet voltage is there the controlling faeter, es shown by the approxi- 
mation of Figs. 2 and 3 to hyperboles. The influence of the alter a- 
tion of the current can, in fact, be regarced as that of & time-filter oF 
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screen which retards the influence of voltage and brings out that of 
time of duration of the arc. 

The influence of this is most noticeable in the case of nickel, which 
both in shape and relative position in the curves of Fig. 9 agrees in 
general with the experimental currents. The first approximation to 
the direct-current curves of Fig. 2 is I« 1/V, and to the alternating- 
current curves of Figs. 8 to 9, Ix 1/VS. It is probable that the fact 
of alternation has less influence with longer periods of induction. 
This can, in fact, be shown experimentally by working with very 
dilute mixtures in which the time of explosion is much longer. It 
may be concluded that when the duration of an arc approaches the 
period of induction of a gascous mixture, ignition becomes increas- 
ingty difficult. 

All the foregoing results are for currents in circuits opened by a 
singe clean break. 

Influence of Physical Actions in the Poles.—If explosive ignition 
is controlled by ionisation in the immediate neighbourhood of the 
spark there should be, in addition to the influence of the gas, some 
relation between the physical properties of the wires which affect the 
flow of energy, either electrica! or thermal, to it. The three which 
m y clearly have influence are the electrica! and thermal conductivi- 
ties ¿nd the melting-point of the metal, for the exposure of fresh 
surface must depend upon the last. Regarding ionisation as rela- 
tive!'y proportional to the current passing in the spark, the least 
curront should be directly proportional to the resistivity of the metal, 
for the flow to the surface exposed through the action of the arc 
must experience the same resistance as the normal steady current. 

The extinguishing influence of cold metal surfaces on flame is well 
known. We may, then, as a first approximation, take the required 
current to be directly proportional to thermal conductivity. In the 
same way the higher the melting point is the greater the current 
should be to expose the same area of fresh surface ; and Wüllner and 
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l'iu. 9.—APPROXIMATION TO THE CURVES OF ALTERNATING IGNITING 
CURRENTS. ORDINATES INVERSELY PROPORTIONAL T9 PRODUCT or 
\ OLTAGE AND TIME OF DURATION OF ARC. 


Lehmann's observation that ignitions occurred at the melting point 
indicates a close relationship between them. The products of these 
three (given in a tab'e in the Paper) show that their order of magni- 
tude is that of the positions of the curves in Fig. 2 at medium voltages. 
With regard to the gas, ignition is probably a question of intensity 
of ionisation in the first place, and, secondly, of the speed of diffusion 
of ions into the gas. The difference between the ignition of coal-gas 
and methane is no doubt partly caused by the presence of hydrogen 
in the former. Ionisation by a rays has been shown by Prof. Bragg 
to be greater in pentane and ethylene (constituents of coal-gas) than 
in methane of air, and with a, 8 and y rays it is from four to five times 
greater. This is in itself sufficient to account for the observed 
difference in sensitiveness to ignition of coal-gas and methane by any 
means, such as an electric spark, which gives rise to direct ionisation. 
In conclusion, it may be said that, for the same voltages, the 
ignition of gaseous mixtures by direct currents would appear to 
depend chiefly upon the materia! of the poles, and ignition by alter- 
nating currents upon the nature of the gas. : 
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Electrically Operated Tunnel in Canada.—According to 
the “ Engineer,” a double-line tunnel 4 miles long is to be driven 
through the Selkirk range between Calgary and Vancouver, 
on the Canadian Pacific Railway in British Columbia. This 
tunnel will eliminate the possibility of interruption from snow 
slides, which have given a good deal of trouble in the Rogers 
Pass on the existing line. It is proposed to work the trains 
through the tunnel by electricity. The cost is estimated at 
about £2,500,000. 


THE HOLBORN (LONDON) STREET LIGHTING. 


The work of converting some 900 of the Holborn street lamps 
to electric lighting is now proceeding rapidly. 

The story of Holborn's street lighting i8 no doubt still fresh 
in our readers' minds, so that we shall only mention that a 
joint contract for the street lighting was recently entered into 
by the Holborn Council with the Gas Light & Coke Co. and the 
Metropolitan Electric Supply Co., the latter Company acting 
in conjunction with the Charing Cross, West End & City 
and the County of London Electric Supply Companies. Under 
the agreement between these companies the street lighting of 
the borough is provided partly by electric lamps and partly 
by gas lamps ; at the same time the lighting of the streets is to 
be improved. 

The electric lighting is in every case furnished by metal- 
filament lamps, either singly or in groups of two or three. The 
most powerful lights are required in High Holborn, and there 
about 20 28-in. lanterns have been fixed, each lantern con- 
taining three 600-watt metal-filament lamps. For less im- 


Fig. 1.— ARRANGEMENT OF 
THREE-LaMe 28-IN. STREET 
LANTERN, 


Scalo 4 in. =1 foot. 


PLAN with HOOD REMOVED. 


portant thoroughfares about 220 18-in. lanterns are being 
installed, each containing one or more 200-600 watt lamps ; 
whilst about 700 lamps of small candle-power are being used 
in 15-in. lanterns for the side streets, these lamps being of 
either 90-watt or 180-watt size. 

Particular attention has been paid to the design of the 
lanterns, as it was intended that the electric lighting should at 
least compare favourably with the best gas lighting. A special 
lantern on new lines was consequently designed by the Metro- 
politan Company. These lanterns have been supplied by the 
General Electric Co., Mr. Haydn Harrison and Veritys, Ltd. 

As most interest will probably be taken in the large lanterns 
used for the High Holborn lighting, we illustrate one of these 
in Fig. 1, the smaller lanterns being of exactly the same design. 
These lanterns are nearly 6 ft. in height overall, and when fixed 
on top of their columns look particularly well. As it was 
desired to make them practically air-tight this has necessitated 
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doing away with the customary side door. To get at the lamps 
it is necessary to remove the top of the lantern; but whilst 
this is, of course, more difficult than opening a side door it 
does not add appreciably to the cost of attendance. On the 
other hand, the cost of cleaning is very much reduced, as in the 
ordinary weekly cleaning only the outside of the lantern 
requires attention, the inside of the lantern being cleaned only 
when new lamps are installed. In this connection it should 
also be noted that the avoidance of inside cleaning results in 
much fewer breakages of filaments. 

It will be noticed from Fig. 1 herewith that the reflector 
is in two parts, one part being external to, and the other 
within, the lantern. The reflectors, which are specially 
shaped to distribute the light, are enamelled white underneath 
whilst the upper surfaces in common with the rest of the metal 
work are painted dark green. In High Holborn the lamps are 
spaced about 30 yds. apart, on each side of the road. 

The lampholders, which it will be seen are supported from 
the inner reflector, are, in the case of the large lamps, of the 
General Electric Co.’s screw-cap type. Current is supplied to 
them through three small double-pole fuses (the fuse wire is in 
sort fibre tubes) from the plug noticed in the diagram. This 
plug is of the ordinary 2-pin type, and is connected to the cable 
which runs up inside one of the rods of the lantern. 

The lanterns embody the features of the ceiling lamps and 
outside lanterns designed by Mr. J. S. Highfield, the lanterns 
being approximately air-tight and the reflectors being carried 
on three spirally-coiled springs. 


Fic. 3..— TunRE&- LionT FiTTINGS 
1,800 Watt J_amps IN HICH ON an‘ IspanpD” IN HicH Hor- 
HorsoRsN, Lonpoy. BORN. 

A tower ladder is employed for attending to the large lamps 
in High Holborn, but in the case of the smaller lamps this ladder 
is not necessary. The top of the lantern can be removed by 
one man, the arrangement for fixing it, a spring catch, having 
been designed with that purpose. 

The lamps are in all cases supplied from the distributing 
mins, the cable used being protected with the cab-tyre sheath- 
ing of the St. Helens Cable & Rubber Co. This cable is run in 
screwed tubing from the service box and up the lamp column. 

As regards the arrangements for switching, in the case of the 
large lamps a door is provided in the base of each lamp column, 
whilst. a watertight double-pole switch of the usual type 1s 
fixed at the bottom of the smaller lanterns. 

As already mentioned, the process of conversion is proceed- 
ing rapidly, and the large lamps in High Holborn have been 
installed during the past week, so that we hope at an early 
date to be able to give some interesting particulars of the 
illumination provided with the new lamps. Fig. 2 shows one 

of the 1,800-watt lamps in High Holborn, near one of the gas 

lamps that it has replaced. The increased light and the 
greater height of the lantern above tlie footpath and roadw ay 
will be appreciated both by foot pacsenyers and the traffic in the 
read. Fig.3 illustrates two 3-light gas ‘columns that have been 
converted and fitted with the new lanterns and electric lamps. 


Fic. 2.— ONE OF THE NEW 


CORRESPONDENCE. 
a oe 

STANDARD VOLTAGES. 
THe DESIRABILITY oF VARYING DEMAND SO AS TO INCLUDE 
OTHER VOLTAGES AND AVOID THE PRESENT PEAK DEMAND 
ON CERTAIN SO-CALLED "STANDARD VOLTAGES,” SUCH 
AS 100 AND 200. 

TO THE EDITOR OF THE ELECTRICIAN. 
I am interested in the Leading Article in your issue of 
September 20th on the subject of “ Supply Pressures.” 
The accompanying diagrams graphically illustrate the 
relative demand in Great Britain for carbon lamps in 100-130 
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Fic. l.—VorrAGE DEMAND For 200-260 voLT TUNGsTEN LAMPs. 


Diagram showing relative demand (in per cnt.) by voltages for tungsten lamps of the 
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200 to 260 volt range in Great Britain. This clearly shows the heavy peaks of demand at 
several points such as and and and the need for stopping the increase at such 
overcrowded points by adopting intermediate voltages such as 205, 210, 215, 225, 235, &c. 


volts, and for tungsten lamps in 200-260 volts. The very 
marked peaks of voltage demand will be noted in each case, 
and the insignificant demand in the valleys between the peaks. 
It is very desirable in the interest of securing uniform and 
well-selected lamps that an endeavour be made to avoid 
increasing the demand for the already over-crowded points, 
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Diagram showing relative demand (in per cent.) by voltages for carbon lamps of the 
100 to 130 volt rang2 in Great Britain. This clearly shows the lare? demand peaks at 
three points. 100. 105. and 110, and th»? need for relizving this too lare: concentration 
at these points by extending the adoption of other voltages such as 102, 3, 4- 105, 7. 8. 


112, 13, 14- 115-118-120, &c. 


such as 100 and 200 volts. The demand at these points should 
be relieved by changing over the declared pressures of a number 
of stations from 200 to 205, and from 100 to 102 and 104. or 


68 THE 2 o o OCTOBER 18, 1912. 


107 and 108 volts. Similarlv other peak points should be 
relieved, and an endeavour made to avoid establishing any 
more voltages at these peak points, but at new points, such as 
205, 215, 225, 235 and 215, which should be adopted for new 
supply pressures in the 200-volt range, and in like manner in 
the 100-volt range the demand should be extended to 102, 103, 
107, 108. 112, 115, 117, 118 and 120. 


OvT-or-RANaE VOLTAGES UNDESIRABLE. 

It is well that you called attention in your article to the 
undesirability of adopting such voltages as 140, which has 
recently been done at Wadebridge. This is a very uncom- 
mercial voltage, outside of the regular range of supply. and it is 
a decided mistake to adopt such a voltage as this as far as tlie 
supply of lamps is concerned—as well as other apparatus— 
most of which is made only for pressures within the regular 
voltage ranges. 

All such voltages as 140, 150, 155 and 180 volts, which in some 
cases have been Suse are very undesirable to adopt, and such 
tendencies should be avoided. 

In brief, the voltage situation would require :— 

]. Relieving the present over-crowded points by the adoption 
of other voltages than those shown by the peaks on the attached 
diagram, and avolding adopting any more voltages at such 
points. 

2. Avoiding the adoption of any voltages outside the regular 
range of 100-130 and 200-260 volts. 

3. Avoiding the adoption of voltages at the extreme ends of 
each range, such as 100 and 200, 130 and 260. Such extreme 
end voltages render it difficult to give as uniform rating as at 
intermediate points, and the demand should be confined to 
intermediate points and limited at either end of the range. 

The conditions outlined above are the result of study of 
the situation as affecting lamp manufacture, and it is a condition 
and not a theory, which has to be met. The point is that it is 
by co-operation of central station supply authorities and 
engineers in the adoption of voltages in accordance with the 
necessities of lamp manufacture that it is possible to unify 
the curve of demand and the curve of production so as to 
permit uniform and close selection of lamps to all the supply 
authorities and their customers. 


CoRRECTION OF Excess VOLTAGE. 

Attention should particularly be called to the need for 
supply authorities and electric lighting companies keeping a 
closer tally on their declared voltage. In many cases the 
actual voltage at the lamps runs considerably higher than the 
declared pressure. This results in short life and unsatisfactory 
service from lamps that are correctly rated. As a result many 
manufacturers are forced to supply lamps of the actual voltage 
of circuit, but marked down to the declared pressure—a very 
undesirable practice. 

It would surprise many central station engineers to find 
what their actual voltage averages at the lamps in various 
parts of their principal areas of lighting, and over various hours, 
from say 5 p.m. up to 8 or 9 o'clock. Voltage survevs with a 

ortable voltmeter made on a number of evenings, Saturday, 

Monday, Wednesday, &c., and made without any tip to or 
knowledge of the station operators, would prove very in- 
forming. 

In making such tests the voltage readings should be taken 
at a sullicient number of places to fully explore the important 
lighting areas, in at least 30 or 40 or more shops or oflices or 
other buildings. Readings should be taken at the lamp 
holder with the normal number of lamps in operation in each 
case, and each reading should cover about three or four 
minutes, taking the values every 15 seconds or half minute. 
These cases of excess pressure could and should be corrected 
by changing the declared pressure to agree with the actual 
average value obtained from such a survey as described above. 

It is very dificult ever to bring down the voltage again to a 
declared value which has been exceeded for a period. This 
matter is one of great Importance to all central stations—to 
permit and ensure the best lighting service and satisfactory 
lamp service.—I am, &c., 


London, Oct. 12. F. W. WinLcox. 


| COMMUTATING LIMITS TO THESIZE OF CONTINUOUS- 
CURRENT MACHINES 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your description of the interesting plant at the 
Illinois Steel Works (Vol. LXIX. p. 1020, September 27, 1912) 
you mention that the generator of the Ilgner set has twice as 
many commutator bars as coils so as to obtain the equivalent 
of half a turn per segment. but you do not explain the reason 
for this construction which does not seem to have been appreci- 
ated by British manufacturers, although the arrangement has 
already been employed by Continental makers. 1f properly 
arranged, only half a turn will go out of short-circuit at once 
with the double commutator, and so the inductance of the 
part undergoing the last stage of commutation is reduced. If, 
as is usual, the commutation at this stage is more rapid than 
the ideal uriform change, there will be a reduction of the 
induced K.M.F. available for producing sparks, with a con- 
sequent improvement in collection, and a rise of the sparking 
limit. The double commutator 1s thus useful in those cases 
where design on ordinary lines is difficult, such as very large 
machines, large machines with high speeds, and those, as 
boosters, w ith. abnormally large currents for their size. 

Your description would also apply to an arrangement with 
twice the number of segments on one commutator and internal 
connections inside the core from the added segments to the 
back. But this would probably add as much inductance at 
the connector as it cut out at the coil, and so would have little, 
if any, advantage to pay for the extra cost of these connectors. 
The proper way to carry out the idea is to have two separate 
commutators, each of half the usual length. One of these is 
fixed and connected in the ordinary wav. and the other is put 
at the other end of the armature and joined to the back con- 
nections in an exactly similar manner to that in which the front 
one is joined to the front connections. The brushes on each 
commutator are connected in parallel with those of the same 
polarity on the other one, and conductors pass out of short- 
circuit alternately at one commutator and at the other. 

Nearly 10 vears ago* in the discussion on Scott's Paper on 
" Notes on the Manufacture of Large Dynamos and Alter- 
nators." I pointed out the advantages of this construction and 
the wav in which it would extend the limits of practical design 
to larger sizes than would otherwise be possible. 

To the author of the Paper the " suggestion was interesting 
but too expensive." The extra cost is much less than at first 
sight might appear, because the total effective length of com- 
mutator and the total number of brushes is the same whether 
one or two commutators be employed. There are only the 
extra supports and clamps for the commutator, an extra brush 
rocker (but both rockers may be lighter than for a single com- 
mutator owing to the smaller overhang) and perhaps. a trifle 
extra length of segment and shaft because of the additional 


ost space at commutator ends. The fact that both German 


and American builders have emploved it shows that there are 
cases in Which it is worth the expense.—1 am. &c., 
Davip ROBERTSON. 
Merchant Venturers’ Technical College, Bristol, Oct. 12. 


FREQUENCY CHANGERS. 
TO THE EDITOR OF TIIE ELECTRICIAN. 

SIR: In a Paper by Mr. C. Turnbull on the above subject. 
appearing 1n your issue of September 27th, the statement 1s 
made that instead of rotary converters with transformers, 
Peebles La Cour converters might also be used as frequency 
changers. To this the remark is added that " for single-phase, 
however, rotaries would be less happy, although still workable, 
while La Cour converters would not act at all." 

Assuming that the author means Peebles La Cour converters 
in speakine of the motor-con verter invented by Mr. La Cour and 
mvself (British patent 3701/1902), I bey to state that this con- 
verter is applicable also to single-phase current, and that 1t has 
actually been in operation on such service for many years.— 
Lam, &c., 


Trondhjem, Norway, Oct. 7 
* Journal,” LEE. V.'. XXX 


O. S. BRAGSTAD. 
a P192, February 12, 1903, 
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HYSTERESIS LOSS IN IRON DUE TO A COMBINED 


PULSATING AND ROTATING MAGNETIC FIELD. 
TO THE EDITOR OF THE ELECTRICIAN. | 


— Sin: I was not acquainted with Prof. Niethammer's work on 
the “ Iron Losses in Single-Phase Commutator Motors," but 
have now referred to the copy in The “ Electrical World." I 
understand from Prof. Niethammer's letter in your last 
week's issue that he considers it possible to obtain from the 
results of his experiments some at least of the results given 
in my Paper. In my opinion, however, the method employed 
by Prof. Niethammer is unsuitable for obtaining results of 
sufficient accuracy for the purpose for which my experiments 
were made, viz., to determine the effect of the frequency of 


pulsation on the hysteresis loss due to rotation. In Prof. 
Niethammer's experiments, that part of the iron losses in 
the rotor of the experimental machine due to rotation was 
measured by noting the input to a direct-current motor 


driving the experimental machine, first with the field of 


the latter unexcited, and then with the field excited by an 
alternating current, the difference of the two measurements 
giving the iron losses due to rotation. Tests were made 
with two values of the frequency of the alternating exciting 
current; viz., 35 and 50 cycles per second respectively. The 
difference between the values of the iron losses due to 
rotation for these two frequencies is, however, so small, that 
small errors in measuring the power supplied to the direct- 
current driving motor, or small variations in the friction losses 
in the two machines, may mean a large percentage error in the 
measurement of the influence of the frequency of pulsation 
on the hysteresis loss due to rotation. In my experiments the 
frictional losses entering into the measurements were com- 
paratively small, since only one machine was used, and that had 
ball bearings. Further the special precautions described in 
my Paper were taken to cnsure that the variation of the 
friction should be as small as possible during the determination 
of the “© running down ” curves.—I am, &c., 

Birmingham, Oct. 14. Tuomas F. WALL. 
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LEEDS ELECTRICITY SUPPLY EXTENSIONS. 


One of the matters to be dealt with in the Bill which Leeds 
Corporation intends to promote in the next session of Parliament 
is the acquisition of a site for a large new generating station in con- 
nection with the supply of electric light, heat and power in Leeds. 
The manager of the electric supply department (Mr. Harold Dickin- 
son) has presented a report to the Committee setting out the reasons 
why such a step is desirable. 


In Mr. Dickinson's report it is stated that the capecity of the plant now 
installed at the works in Whitchall-road is 15,440 kw., and an additional 
7,500 kw. turbo-generator is on order. ‘The prcsent buildings will 
accommodate another generator of the same capacity, crc, therefore, 
the present station will provide accommcdation for plant of a total 
capacity of 30,440 kw. After providing for reserve, plant of the capacity 
we have named would not enable the Corporation to deal with a greater 
load then, say, 20,000 kw. ‘Ihe maximum lozd which the station has 
had to bear up to December last was 9,570 kw., and the additional orders 
since received make it probable that the load in Dece mter next will reach 
12.000 kw. Assuming the increase to continue at the same rate the 
capacity of the works will be fully texcd in 1915, ¿nd it is regarded as 
quite probable that the rate of increment will be considerably augmented. 
It follows that further plant must be zvaileble by the winter of 1915-16, 
and it is suggested that three years should be allowed for preliminary 
negotieticns, land purchase, end the design, building and equipment 
of a new staticn. Mr. Dickinson discusses the alternative courses of (1) 
reconstructing a portion of the prescnt buildings so as to accommodate a 
plant of larger capacity, and possibly purchasing adjoining land for 
further extensions ; and (2) purchasing land at a distance from the present 
station end erecting additional works there. : 

The first point to be considered is the amount of business which the 
department may reasonably be expectcd to have to deal with within & 


measurable space of time, and Mr. Dickinson sets out numerous facis and 


calculations with a view to the elucidation of this point. An interesting 
table shows that the estimatcd amount of motive power uscd in Leeds for 
industrial, commercial and domestic purposes is 155,585 H.P. Out of 
this 17,472 H.P. is furnished from the Corporeticn’s clectricity supply 
department, the greater part of which (10,136 H.P.) is supplicd to engi- 
necring works. ther trades which depend to a substantiel extent upon 
the Corporation supply are those of printing (which takes 1,531 H.P.) and 
clothing (which takes 754 n.P.). The figures given are correct up to 
March 31st lest; the total horse-power now connected is over 20,000. 
The textile manufacturers in the city are estimated to have 19,500 H.P. 
of engincs installed, and up to the present the motors installed in such 
mills have a total capacity of only 270 H.P. Mr. Dickinson is of opinion 
that the prices charged for electricity cre now getting to a point where 
the textile user will be attractcd, end he refers to the applications now 
being received for this class of work 2s evidence in support of his opinion. 
He looks forward to the time when it will pay the user, in practically 
all cases, to take his supply of power from the Corporaticn, and he 
believes that in 10 to 15 years from now the great bulk of the power used 
in Leeds will be supplicd from the Corporation electricity mains. 
Mr. Dickinson also anticipates a substantial increase in the demand for 
current to be used for lighting purposes, and expects that the develop- 
ments now taking place in electric cooking and heating will add materí- 
ally to the load upon the plant. Other possibilities are the supply of all 
the current used in connection with the tramways from the main power 
station, and the electrification of railways, and without taking the letter 
item into account Mr. Dickinson anticipates that the Corporation may be 
called upon to provide, in the next 10 or 15 years, for a total load of 
57,900 kw., but in order not to appear too optimistic he bases his proposals 
upon an assumption that a maximum load of only 40,000 kw. will be 
attaincd within the period mentioned. Mr. Dickinson annexes to his 
report a number of charts to illustrate the progress that has been made, 
end it appears that the increase in the aggregate horse-power of motors 
installed was 20 per cent. last year, and the increase in the maximum load 
upon the plant reached the same percentage. His explaincd with the aid 
of a number of plans that by reconstructing the older portion of the 
existing buildings at Whitchall-road and taking in the utmost available 
area of adjoining property, it is theoretically possible to extend the works 
so as to accommodate machinery with a total capacity of 66,600 kw., 
which, after providing for the necessary geserve of plant, would allow a 
maximum load of 46,100 kw. to be dealt with, but Mr. Dickinson calls 
attention to a number of reasons for his conclusion that such à course 
would not be the most satisfactory that could be followed. He remarks 
that the site of the present works has proved to bea. very fine one up to 
the present capacity, as it has secured the three most important factors 
that have to be considered in such a connection —namclv, (1) facilities 
for obtaining and storing coal, (2) supply of water for condensing and 
boiler purposes, and (3) convenience of situation for distribution of 
electricity (economy in cables and facilities for getting them away from 
the works) In view of the very much larger output that is now In 
prospect, however, the situation requires careful re-consideration, One 
of the most important questions to be kept in mind is, of course, that of 
the coal supply. Hitherto the great bulk of the coal used at the works 
has been brought from the collieries by water in the Corporation s fleet 
of barges, and the quantity available from pits with which water com- 
munication was practicable has been sufficiently in excess of the require- 
ments to afford the advantage of reasonable competition, but when the 
consumption increases to the extent that is now looked forward to the 
state of things will be seriously modified. In the year ending March last 
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35,171 tons of coal were received, of which 25,657 tons came by water, 
and 9,514 tons were delivered in carts, but when the output of electricity 
reaches a maximum of 40,000 kw. Mr. Dickinson anticipates that 
164,000 tons of coal will be used in a year, and in order to obtain this large 
quantity it is desirable to be in a position to purchase for delivery either 
by rail or water. There is also the question of storage to consider, and 
it is suggested that accommodation should be available on the site for at 
least a three months’ stock, say 45,000 tons in the winter, whereas the 
capacity of storage at the present works with the greatest possible 
extension would not exceed about 10,000 tons. Mr. Dickinson points 
out difficulties in the way of receiving a much larger quantity than at 
present by carts at the existing works, and gives figures to show that by 
the adoption of another site suitable for obtaining coal from a wider 
area an advantage in the cost of coal would be secured varying according 
to different conditions from £2,084 to £4,166 yearly. With regard to the 
water supply the facilities at Whitehall-road are very good, and in 
deciding upon a new site this factor will require very serious consideration. 
Another argument in favour of a new site is that as a very large proportion 
of the increased load upon the works will probably arise in connection 
with the supply of power in the Hunslet area, a considerable saving in the 
cost of cable (estimated at £30,000) would be effected by the provision of 
works in that district. 

Among the minor, but still important, factors to be considered is the 
possibility of combining refuse destruction with the generation of elec- 
tricity, and it is estimated that if a suitable site were chosen, about 
500 tons of refuse per day could be dealt with in such a way as to produce 
steam sufficient for the generation of 17,000,000 units of electricity per 
annum, which would otherwise involve a consumption of about 27,000 
tons of coal yearly. Such a combination would be quite impossible at 
the Whitehall-road works. It is also doubtful whether sufficient space 
could be provided there for cable stores and offices, which up to the present 
have been located in contiguity to the works with great advantage. 
Another point, and one of great importance, is that of security of the 
supply of electricity, as it is obvious that the risk of an entire breakdown 
is very largely reduced by having two generating stations instead of one. 

Estimates are given as to the probable cost of the two alternative 
schemes, from which it appears that the extension of the Whitehall-road 
works to their utmost capacity would involve an outlay of £546,000, 
whereas the provision of a works at a new site, and with the same capacity 
as the extended Whitehall-road works, would be £595,000. The 
difference between the two sums is accounted for by the additional 
provision for coal storage and handling, railway sidings, and the much 
larger area of land. This larger area would, of course, leave room for 
extensions which might be necessary in order to cope with requirements 
over and above the 40,000 kw. assumed as the maximum load, and it 
would, in addition, provide space for a destructor. Mr. Dickinson gives 
figures indicating that the annual expenditure upon two separate stations, 
would be, after allowing for contingencies, £2,000 more than in one large 
station, but against this should be set the extra cost that would be incurred 
if offices and cable and coal stores had to be provided at a distance from 
the generating station. 

In summarising his report, Mr. Dickinson repeats that he has en- 
deavoured to avoid taking an extravagant view of the possible future 
developments of the undertaking, and remarks that his calculations only 
refer to an output which is confidently expected to be attained within 15 
years. After that time further increases will still have to be provided for, 
and if there is doubt as to the possibility of dealing at the present site with 
the problems arising out of the supply that has been contemplated, the 
difficulties after that period will be enormously increased, and it would 
certainly then be necessary to erect works upon another site. In con- 
clusion Mr. Dickinson expresses the opinion that the balance of advan- 
tages is in favour of the erection of a new station upon a separate site 
after the present engine house is filled up with plant, and recommends 

that steps should be taken forthwith to obtain powers to acquire the 
"necessary site, and this recommendation has been endorsed by the 
Tramways and Electricity Committee. 

[As we go to press we are informed by telegraph that Mr. Dickinson's 
recommendations were approved by a large majority at the meeting 
of the Council yesterday (Thursday).—Eb. E.] 


THE “OMEGA.” 

Under this name Mr. Robt. W. Paul, of New Southgate (London), 
is now introducing a new portable self-contained insulation meter, 
comprising, in one case, a generator and a moving-coil ohmmeter of 
novel construction designed by Mr. G. W. Harris. 

As is well known, the usual moving-coil construction in true ohm- 
meters comprises two narrow-limbed coils, similar to those used in 
moving coil voltmeters and ammeters, mounted on a common 
spindle at an angle to each other, and pivoted in an uneven magnetic 
field. This general arrangement is shown in the sectional diagram 
(Fig. 1), where CC are the limbs of the control coil, DD the limbs of 
the deflecting coil, A the iron core, and PP the magnet pole-pieces. 
On the passage of a current through C the system takes up the 
position shown. If now a current passes through D the whole 
system will rotate, D moving into a weaker part of the field and 
carrying C into a stronger part, until the torques balance. Since the 
current in C is arranged solely to depend upon the testing pressure, 
and that in D upon the current through the resistance under test, the 
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position for balanced torque, depending as it does upon the relative 
strength of these currents, is a measure of the value of such resistance, 
and is independent of change in testing pressure, since both currents 
will vary in the same proportion with this pressure. Consequently 
the scale can be marked off in values of resistance. 
> The “ Omega” system differs from this, in that coils with wide 
angle limbs are used, working in a substantially even and con- 
centrated field, convolutions in one winding moving out of the field 
while convolutions in the other move into it as the moving system 
rotates, until the balance of torques is reached. The principle will 
be made clearer by reference to Fig. 2, which shows a horizontal 
section through an *: Omega " movement, with core and pole pieces. 
The control coil CC and the deflecting coil DD are wound at right 
angles to each other on a single hollow cylindrical former, the coil 
limbs each subtending an angle of 90 deg. "The windings thus cover 
the whole surface of the former. The fixed iron core A is supported 
on a stem passing through an aperture in the bottom of the former, 
which is pivoted on an axle concentric therewith. The ends of the 
former are dome-shaped, making a very strong and light construction. 


Fig. 1. 


As before, on the passage of a current through the winding C, the 
system will take up the position shown. If a current now passes 
through D the whole system will rotate, coil-turns in D passing 
from under the pole faces and bringing coil-turns in C under their 
influence until balance of torque is reached. The complete system is 
illustrated in Fig. 3. 

In comparing instruments of this class, it is convenient to speak 
of “the limit of sensitivity,” that is, the maximum number of 
megohms which can be measured for cach 100 volts of testing 
pressure, due regard being paid to retaining sufficient working force. 
The force on the control coil can always be made sufficient by using 
a suitable resistance in series with it, therefore one must aim at 
obtaining a high torque on the deflecting coil, more particularly at 
the position corresponding to *' infinity " resistance (that is to say, 
the position shown in the diagrams) since it is at this point that the 
torque for a given angular displacement is least. 

A comparison of the two figures shows that the increased winding 
space in the * Omega " ohmmeter, Fig. 2, gives a much greater 
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nuniber of active turns in the deflecting coil D; the concentration 
of the field resulting from the narrow pole faces still further increases 
the deflecting forces. In this arrangement, therefore, increased 
force is gained both by the increase in the number of ampere-turns 
and the increase of field strength, the total advantage being pro- 
portional to the product of the two gains. 

One result of the improved construction is that a *'limit of 
sensitivity " of 400 megohms per 100 volts of testing pressure can be 
reached, that is to say, it is possible to construct an instrunrent 
measuring up to 400 megohms (at the mark next to INF), using 
a 100-volt generator, or up to 2,000 megohms using a 500-volt genera - 
tor. This is à much higher figure than is usually demanded in 
practice, à top reading of 20 megohms per 100 volts of testing 
pressure generally suflicing, in which case there is a large margin 
of reserve force. 

In the * Omega " the indications prove to be singularly little 
aflected by external magnetic fields, so that compensating devices or 
magnetic shields are entirely unnecessary. ‘The calibration curve 
over the whole angle of deflection has a convenient characteristic for 
resistance measurements from 0 to INF. It is therefore not neces- 
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sary to include a high internal resistance in series with the deflecting 
coil in order to utilise only that part of the scale which has a suitable 
characteristic. 

The “ Omega " needs only sufficient internal resistance to prevent 
an excess of current in case of a breakdown in the insulation under 
test. Therefore, the greater proportion of the pressure is available on 
the insulation. This is illustrated in Fig. 4, which shows the small 
internal loss of pressure when measuring low resistances. This 
curve was obtained on an “ Omega " having a 500-volt generator 
and a range to 100 megohms. 


Megohms (upper range). 
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The standard ranges cover measurements from 0-0005 to 200 
megohms, but special instruments are made for much higher insula- 
tions. The generator most used gives 500 volts testing pressure, but 
generators are also made to give 250 and 1,000 volts. Each «Omega ”’ 
has an upper and lower range, the latter being put into operation by 
depressing the plunger; this plunger is held down by being slightly 
rotated. "With the plunger in this position the readings on the scale 
are to be divided by 10. Esch point on an “ Omega" scale is 
individually calibrated. "The pointer, moreover, gives correct indica- 
tions at almost any speed of the generator, and comes smartly up to 
the reading, the movement being critically damped. 

There are no loose or detachable parts on the “ Omega" nor any 
projecting parts liable to damage, and the terminals are of a novel 
type and grip the connecting wires by a spring action either in a hole 
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or between two flanges. The pivots are practically indestructible, 
and the whole apparatus is constructed for hard and continuous 
service. In addition to the insulation testing ‘‘ Omega,” the 
principle above outlined is being applied to other electrical measure- 
ments. A view of the complete instrument is shown in Fig. 5. 


BRADFORD CORPORATION ELECTRIC SUPPLY 
ACCOUNTS, 1911-12. 


During the 12 months ended March! 31st last the Bradford Corpora- 
tion Electricity Department sold nearly two million more units than in 
the previous year. This result was largely due to the development 
of the power and bulk supply loads, but domestic supply and private 
lighting also went ahead, as will be seen from the tabular statistics 
herewith showing the details of the supply for the last three years. 

It will be noticed that there has been a great increase in the number 
of units sold under the rateable value tariff that came into force on 
July 1, 1910, and also in the number of consumers who have decided 
to adopt that tariff (which comprises a fixed charge equal to 15 per 
cent. of the rateable value of the premises, and 1d. per unit). Asonly 
one meter is installed on the premises of such consumers to record the 
energy consumed for all purposes, it is impossible to particularise 

between the units used for lighting, heating and cooking. The 


number of radiators, convectors, kettles, flat-irons, &c., connected 
to the mains, however, has increased very rapidly, and quite a number 
of electric cooking outfits have been installed, so that the prospects of 
the department obtaining a big domestic load at an early date are 
very rosy. 


Year ended 


March 31, | March 31, 


1911. 1910. 

Number of units sold for— ee 

Private lighting ....................... ,148,39 

Domestic supply... *106,376 | f 2117315 

Private power and heating ......... 3,321,545, 2,725,858 

Bulk supply ........ o erret onn 4,229,338| 3,578,171 

Public lighting ......................-. 117,254 134,410 

Tramway offices and sheds ......... 137,530 141,709 

Electric traction ................ eee 9,604,736| 9,440,394 
TOTAL OUTPUT .................... eee 20,265,171| 18,737,857 
Total number of units generated...... 23,031,062 | 21,521,007 
Units used on works ................... 1,506,994 — 
Units lost in distribution, &c. .......| 1,754,481. 1,858,897 — 
Percentage of ditto to units generated 6-93 7:9 — 
Total maximum load ................... 10,314 kw. | 8,371 kw. | 7,922 kw. 
Load factor of whole supply .......... 24-4 27:6 27-0 
TOTAL NUMBER OF CONSUMERS .... 3,295 2,570 
No. of consumers charged at 365 ME 

domestic supply rate............... 
Total No. of motors connected ....... 2,240 1,545 


Total capacity of all motors connected 12,729 H.P. 

Total heating and cooking con- 618 kw. 
nections qQuisscéssaveucssssnsoxéxéss usus 

TOTAL CONNECTIONS, INKILOWATT8 | 20,331 


10,244 H.P.| 16,770 H.P. 
437 kw. 
16,948 


15,645 


* Nine months only. ft Excluding bulk supply, 2,806 m.P. in 1911 

As regards the cost of producing the energy, it will be noticed from 
our analysis below that slight reductions have been made. The fuel 
item of 0-15d. per unit sold, although showing a slight increase over 
that of last year in common with the experience of most other under- 
takings, is still a very satisfactory figure. 

The capital charges per unit may appear somewhat high ; but this 
is, we understand, due to the high percentage of the loan repayments 
during recent years. This has had, however, beneficial results for the 
department, as is shown by the fact that the capital outstanding at 
March 31st last was nearly £80,000 less than at March 31, 1906, in spite 
of large extensions to mains and the provision of turbo-generating 
plant. The amount paid yearly as interest on loans has, consequently, 
decreased, and the financial position of the department is strengthened 
from year to year. 

A reduction was made a year ago in the price charged for energy 
supplied to the Tramways Department, and this, together with the 
greater output of cheap units, has resulted in the average price 
obtained per unit sold falling byabout p d. A satisfactory balance, 
however, is shown on the year's working. 

The following is an analysis of the aecounts for the year ended 
March 31st last, the amount of each item per unit sold being given for 
that year and for the year ended March 31, 1911 :— 


Per unit sold. 


Generation Expenses. 1911-12. 1910-11. 
Lor E £13,698 ... 0-15d. ... 0-14d. 
Oil, waste, water .....c.ccccccesscccsesccsccess 2,047 ... 0-03d. ... 0-03d. 
Wages and salaries (proportion) .......... 5,322 ... 0-06d. ... 0-077d. 
Repairs and maintenance ................«. 7,194 ... 0-08d. ... 0-09d. 

Total Generation Expenses ............... £28,761 0-324. 0-33d. 

Distribution Expenses. : 

i c E A £428 ... 0-00d. ... 0-00d. 
Repairs to mains .............. eene 2,953 ... 0-03d. ... 0-034. 
Repairs to meters and fuses ............... 1,175 ... 0-01d. ... 0-Old. 
Incandescent lamps...................... ee 856 ... O-Old. ... 0-Old. 

TotalDistribution Expenses ............ £5,412 0:05d. 0-05d. 

Management Expenses, &c. 

Salaries and Wages...........sccsscsceseseeees £4,943 ... 0-05d. ... 0-05d. 
Proportion of administration, &c.......... 750 0-01d. ... 0-01d. 
IInSUrBDCB «iss etes etes cd osa Se eo CU RATE 295 \ 
Printing, stationery and advertising...... 402 0-Old. ... 0-Old. 
Establishment charges, &c. ................ 322 

Total Management Expenses, &c.......... £6,712 0-07d. 0:07d. 

Rents, rates and taxes ................eeeeeee. £7,502 ... 0-08d. ... 0-09d. 

Net cost of hiring department ............... £1,051 ... O-Old. ... 0-024. 

TOTAL COSTS (ec. capital charges) ......... £49,438 ... 0-53d. ... 0-56d. 
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Per unit soll. 


Capital Charges. 1911.12. 1910-11. 
Interest ............. Tr ei ORUM — £19,210 ... 0-21d. ... 0-22d. 
Sinking fund .......... TT . 35,123 ... 0:-38d. ... 0-40d. 
Miscellaneous ............ eere T dos 140 ... 0-00d. ... 0-02d. 

Total Capital Charges ................... £54,473 0:59d. 0-644d. 

TOTAL COSTS (inc. capital charges) ...... £103,911 ... 1:12d. ... 120d. 

Income VAR. uocis estive iura Ud EP ORIS SEIT £2,284 ... 0-02d. ... 0-03d. 

Revenue. 

Private and bulk supply (less bad debts) £69,378 

Tramway SUPPLY 2a oco epe teles eror mds 41,622 1-20d. ... 1-304. 
Public lighting (less £532 maintenance) 93 

Meter rents, &C.  ....ccccccceccnsccenecceucees . 22,023 m 

Rent of cables, &c. ................ eere ; 602 0-034. ... O-04d. 


TOTAL REVENUE... eee. £114,247 123d. — 134d. 


Balance ............ Vene cud sx Eee RES ieee .. £8,052 ... 0-00d. ... O-11d. 


£557 of this balance goes towards the wages of permanent workmen 
employed on capital work, £1,312 for the cost of consumers’ services 
and £250 towards the cost of the public illuminations, &c.. at the 
Coronation of H.M. King George V., whilst £5.059 is allocated for 
depreciation and renewals. These items total £8.078. the excess of 
this over the above balance being provided by the sale of a faulty 
engine shaft. 

The capital expenditure during the past vear amounted to £27.497, 
bringing the total expenditure at March 31st last to £834,270. This 


is made up of the following items :— p: 
Bolton-road station. 
Buildings .............. eere EE £13,090 
Machinery .............. ruri s dis UT NUTM 15,975 
Accumulators .............. saesees ——Á— ERA 9,366 
Switchboards, &e. ....... Lecce enne dans mS 707 
————— £39,138 
Vallev-road, No. 2. 
Land. «5 t utebetisdtéiest ——— —— — SES óc ena 
Buildings ............ MTS EUM VR Bectiaiwdas 38,192 
Machinery ............. — ( EREA ere Saale . 094.803 
Switchboards, &c. .......... scii EN RNMIEEUR 4,248 
| ————— 139,866 
Valley-road, No. 3. | 
Buildings ................ eames A cup — EF ess £08,057 
Machinery ......... TEASE EE UE , 126.685 
Switchboards, &c. .... Pei EPI PI UL MD SUID MC EA 5,363 
—_—— 200,105 
Sunbridge-road Destructor station. 
BING cn ee tec Doe eto dene: — —— NES Ves 
Apto icc A 2,830 
Aceumulators | ........... cese eee T S Oren y 3,030 
Switchboards, &oc. ........ EI UNE RUNE : 1,145 
E.H.'T. installation ................... eese diet tess eed: : 1,295 
€ 10.849 
Mains and services........... "TOP MESES SEPTA . 282,918 
. Tramway feeders, &C. ... Lesser — . 118.216 
Meters .................. —— ————————— — PTT 29,248 
xdi MET i 2.511 
Miscellaneous ............. esee eee E PEAR 10,819 
Total os cecilia ts, —— A XR REUS SUR E S eS d E e £834,270 


. The total amount of loans repaid up to March 31. 1912, was 
. £304,762, whilst £9,232 has been transferred from revenue to capital 
outlay. The amount outstanding is £498,535. 


PARLIAMENTARY INTELLIGENCE. 


——— 

Imperial Wireless Telegraph Service.—-!n reply to questions by 
Major Archer-Shee, the Postmaster-General (Mr. H. SAMUEL) stated in 
. the House of Commons that the Government of New Zealand had 
. entered into arrangements for the erection of a wireless station capable 
. of communicating with Australia (about 1,100 miles) before the negotia- 
. tions for the erection of the stations of the Imperial scheme had begun. 
The Australian Government had said that they would prefer to make 
. their own arrangements for a station to communicate with Singapore. 
The High Commissioner had no information to the effect that that 
Government had, in fact, vet taken any etfective steps with a view to 
the ercction of the station. 

Mr. SAMUEL also stated that it was decided not to ereet wireless 
£tations simultancously throughout the Empire. but to erect six or seven 
in the first instance, and to extend the scheme later in such manner as 
experiente showed to be desirable. The first stations were to be east- 
wards from the United Kingdom. The question of the participation of 
Canada in the 3cheme did not arise, therefore, and was not discussed with 
the Canadian Government. 

Marconi Agreement Committee.—It is rumoured that Mr. 
Buckmaster, K.C., M.P., will probably be appointed chairman of the 
Select Committee, which has been appointed to deal with the Marconi 
Wireless Telegraph Agreement. 


LEGAL INTELLIGENCE. 


[Es] 


The Telephone Arbitration. 
` Mr. Justice A. T. Lawrence, Hon. A. E. Gathorne Hardy and Sir James 
Woodhouse resumed on Tuesday the hearing of the arbitration subs 
mitted to them for the determination of the amount to be paid by the 
Postmaster-General to the National ‘Telephone Co. on account of its 
undertaking transferred to the Postmaster-General on December 31, 1911. 
It will be remembered that the company claimed close on £21,000,000, an 
estimate challenged both in gross and in detail by the Government. 

Sir A. Cripps, K.C., M.P., Mr. Danckwerts, K.C.. Mr. Forbes Lankester, 
K.C.. Mr. E. Morton, K.C.. Mr. H. H. Gaine and Mr. Aubrey T. Lawrence 
(instructed by Mr. W. E. Hart), appearcd for the Natic nal Telephone Co. 
‘The Attorney-General (Sir Rufus Isaacs, K.C.). the Solicitor-General (Sir 
John Simon, K.C.), Mr. S. Buckmaster, K.C.. M.P., Mr. Schwabe and Mr. 
Branson (instructed by Sir B. Hunter) for the Postmaster-General. 

‘The case of the company touching upon plant value was finished. before 
the Court rose in July, but there was an understanding that some con- 
ference should take place with a view to coming to some agreement which 
should shorten the proceedings, and Sir Alfred Cripps announced that an 
arrangement had been arrived at in regard to certain matters end figures 
were agrecd. ‘There were still, however, mattos which were highly 
argumentative, and these had had to stand over. By an adjustment 
of the tables originally submitted, it had been agrad that the funda- 
mental cost of construction was £10,313.765. Other items, such as 
depreciation and matters of expense, adding to the fundamental cost, had 
not been considered, or, at anv rate, no agreement had been arrived at. 
But it was hoped that many of these outstanding questions could still be 
adjusted. The total estimatcd cost of ccnstructien (now partly agreed 
to) amounted to £18,133,193.. Taking the totals of various portions of 
the claim, he said after the fundamental cost of conduits, underground 
cables, poles and standards, &c., had been arrived at by agreement, the 
company proposed now to make its claim by the addition to cach agreed 
sum of a percentage of 4-496 for ordering and storing material; 10:899 
for local engineering and 8:227. for local administrative supervision 
bringing the totals in the claim as now revised to £2,381,241 for conduits, 
£1,856.753 for underground cables, and £1,284,343 for poles and standards, 
To the last of these there was also à percentage to be added for wavleaves. 
Counsel ran rapidly through a number of other schedules not affected 
in any material way by the agreement, and then stated that the company's 
allowance for depreciation differed in some degree from that of the Govern- 
ment, the on^ part v working upon the '" actual ` and the other upon the 
“physical ` life of the plant, in so far as these terms differed in their 
application. In the case of conduits the valuation according to the 
figures of the Company fell from £2,381,241 to £2.337.971, acrial cables 
from £809,564 to £616,849, exchange equipment central batteries, the 
company’s figure was £1.512,739, and after allowance for depreciation 
£1,363,821; local batteries over 300 lines from £780,929 fell to £636,238 ; 
local batteries under 301. lines £258,501 to £217,859; subscribers’ 
apparatus £3,670.915 depreciated to £2,952,444.. 1n conclusion, he said 
that the tables now put in might be taken as superseding those originally 
put before the Commission. He thought he might claim that between 
them they had gone a long way to narrow the scope of the inquiry. He 
thought most of the remaining matters at issue could be settled. by 
argument, and that but little examination of witnesses would now be 
necessary. 

The Solicitor-Genoral said the partics were approaching each other, but 
were still a long way from meeting. “The cost of construction, for 
instance, was originally estimated at £19.550,000 cad, as agreed, these 
figures were reduced to £18,453,000, The Government originally esti- 
mated the cost of construction at £11,617,000, ax the result of the agree- 
ment that estimate was raised to £12.143,000. There were two questions 
between the parties : (1) What was the proper addition to be made to the 
fundamental cost in order to arrive at the total cost of construction? and 
(2) having arrived at the cost of construction, what was the proper 
amount of depreciation to be applied to it in order to arrive at the figure 
of value which would be the amount of the award ¢ Sir John Simon went 
into a minute examination of the various factors of cost in the under- 
taking, not already agreed upon. In effect his contention was that the 
added charges to the fundamental cost claimed by the company, were not 
only in many cases unfounded or improperly founded and excessive, but 
had been in some instances charged more than once either in whole or in 
part on different supplies or services which were properly but one. lle 
stated that the agreed fundamental cost of the conduits was practically 
£1,250,000, but there they parted company. The extra charges which the 
company claimed as just additions to the purchase value raised their 
claim to £2.380,000, The charges allowed by the post office increased the 
total to only £1,600,000. 

The hearing was agin adjourned, 

On Wednosday Mr. John F. C. Snell (Preece. Cardew & Snell), who gave 
evidence in support of the case for the Postmaster-General in July, was 
cross-examined by Sir Alfred Cripps, K.C. Nearly the whole of the day 
was occupied in an analysis of the figures in the various tables, with the 
object of discovering the manner in which the unagreed charges on either 
side were arrived at and the items of which they were composed. With 
some qualification the witness endorsed the figures and extra charges 
arrived at by the company under the system they adopted, but disagreed 
with the manner of collating the several sums as misleading, and with the 
application by the company of amounts and percentages it arrived at for 
such services as '"' ordering and storing material " or " supervision ” of 
services. 

The hearing was ajourned. 
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CUT PRICES. 


Something should be done to remove the stigma attached 
to certain sections of the industry in which the prices are 
unduly cut. It seems a pity that the present boom should 
be associated in any way with unduly cut prices. Tenders 
are often sent in and hurriedly revised. At the last 
moment, whether under the influence of mental tension or 
an overwhelming desire to get the order, the tenderer 
loses his head completely. He applies to his figures per- 
centage reductions which the reflection of saner moments 
would never countenance. Had he sat down quietly he would 
probably have got the order just the same. The sheaves 
of orders cannot all be carried out by one firm, and as long 
as business has to be distributed it may as well be shared 
on a co-operative basis at fairly maintained prices. 

Turning to the popular selling side of the electrical 
industry the public can always be found willing to pay a 
fair price for a good article. As a rule, they will buy if 
the price is on the high rather than the low side. For the 
natural expansion of the industry it is essential that a close 
watch be kept on selling prices. In the development of 
this particular branch of the industry price plays an im- 
portant part in the success or otherwise of any manufactured 


———— ————————————Á————— Ca E a IES 


other hand, there are numerous electrical aczessories whose 
prices are unnecessarily cut. 

Price cutting has lowered the standard of lighting installa- 
tion work, to select this as a somewhat glaring example. 
The blame for this must be apportioned between the builder 
and the electrical contractor. The latter is in too much 
of a hurry to fall over his local competitor for the business. 
Between them they work down to the bone, buy cheap 
imported stuff and give a wrong impression of electric 
lighting. 

We would far rather see a movement in the direction of 
price maintenance than price cutting. It is not a question 
of monopoly or ring prices. It is rather a matter of co- 
operation between the interested parties with a view to 
ensuring the establishment of an irreducible minimum 
standard of prices for work, materials and manufactured 
products. By sensible co-operation the business going 
should be satisfactorily shared. 


COMMERCIAL COMMENT. 


The “Square Deal." 


We were disappointed to find a smaller attendance than 
we had anticipated last Monday when Mr. A. H. SEABROOK 
gave the opening lecture of his course on the “Management 
of Electricity Supply Undertakings " at the East London 
College. Surely the subject is of sufficient importance ; or 
are most of our young central station engineers satisfied to 
let those matters alone which for the moment they must 
leave to their superiors? We do not think this should be 
their attitude. In his opening lecture Mr. SEABROOK had 
much to say which was downright common sense. He does 
not pretend to be orthodox. In fact, he is of the opinion 
that the orthodox individual is not much good, although 
at the same time he was willing to admit that some heterodox 
people may be still worse ; nevertheless, the latter class on 
the whole are responsible for the most progress. Those who 
heard the lecture probably came away with the conclusion 
that Mr. SEABROOK, in addition to being heterodox, is 
something of a socialist, something of a philosopher and 
many other things. There was no part of the staff, from the 
general manager down to the office boy, that did not come 
in for a form of criticism which must have delighted the 
audience. Perhaps the topic on which most stress was laid 
was what Mr. SEABROOK terms the “ Square Deal." The 
meaning of this term is fairly obvious. In a word, it means 
that the undertaking should work for the good of the con- 


product. From what we can gather the prices of certain ! sumer (always bearing in mind, nevertheless, that a fair 
pieces of electrical apparatus are unduly high. On the | profit should be made) and that the consumer should be 
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given full value for his money. Mr. SEABROOK would go so 
far as to show the consumer how he could save money by 
economising his current or by adopting a different tariff. 
By so doing the consumer soon realises that the undertaking 
has his interest at heart and has no wish whatever to 
“do” him. Mr. SEABROOK would not quarrel for the sake 
of a few shillings ; in fact, if the consumer has a grievance 
he would prefer to leave it in the hands of the consumer to 
decide what is a fair payment for the amount in dispute. 
Of course, there will always be some individuals who will 
try to take advantage of a broad-minded policy of this kind, 
but we agree entirely with Mr. SEABROOK that they are 
greatly in the minoritv. It is far better to have the large 
majority well satisfied than to be certain of not losing some- 
thing to the dishonest few. On the other hand, as was 
pointed out, if the dishonest man can be caught he should 
be punished with the full rigour of the law, as it is this type 
of man that endangers the privileges of the whole community. 
We are glad that Mr. SEABROOK is preaching this broad- 
minded policy, and we hope that it will take good root in the 
minds of his students. 


The Electric Commercial Vehicle. 


A MATTER of great commercial interest, which should 
receive the immediate attention of both accumulator manu- 
facturers and station engineers, is the provision of elec- 
trically driven vans and lorries for the conveyance of goods. 
The petrol car has now obtained too great a hold over the 
pleasure-going public ever to be displaced by other methods. 
Mr. T. B. Browne pointed out in his presidential address 
to the Institution of Automobile Engineers that the com- 
mercial vehicle field is practically untouched. Here is an 
opening for the electric vehicle which should not be neglected. 
A van or small lorry fitted with the best type of accumulators 
can travel nearly 100 miles on one charge, and this provides a 
means of transport over short distances infinitely superior 
in time saving to anything the railways can do by their 
present methods. It is high time this matter was seriously 
taken up. 


Medical Opinion on Gas Heating. 


Tue Congress of the British Commercial Association 
recently held in Manchester should not be without its effect 
on the gaiety of nations. The smug satisfaction displayed 
by the delegates will cause those who can look at matters 
in a broader way than the average gas engineer mentally 
to smile. Mr. H. H. CnEasEv's Paper on " A Campaign 
amongst the Doctors " is an instance of this. It is full of 
good things, of which perhaps the most subtle is the remark 
that “in the course of four years the number of doctors in 
London known to be satisfied users of gas fires had risen 
from less than 1,000 to 2,484," a proof, Mr. Creasey thinks, 
that “ the modern gas fire is as hygienic asit is convenient." 
This, we may remark, is quite probably the case ; but surely 
not even its staunchest friend will assert that the gas 
fire is the last word in either hygiene or convenience. 
When the high spirits engendered by the Manchester con- 
ference have once more been tempered by intimate daily 
contact with gas holders and cooking plant the gas engineer 
may discover that, after all, his modern gas fire is only a rung 
on the ladder of progress. Doubtless the average medical 
man does find the gas fire more hygienic and convenient 
than the open coal fire; but then he is also finding electric 
heating more hygienic and convenient (we thank Mr. 
CnEASEY for giving us these words) than either. Itis to the 
realisation of this hard fact that the gas engineer will do 
well to apply himself. The pill will not become less bitter 
by delay in swallowing it. 


Trading Fluctuations. 

LIFE, as someone once remarked, is a series of ups and 
downs. This axiom receives no better illustration than 
that provided by a perusal of the recently issued annual 
reports of two well-known electrical companies. As a 
result of last year's working it appears that. Messrs. Dick, 
Kerr are for the moment in the trough of the wave. Small 

profits, strikes, lack of coal and raw materials, delavs in the 
award of contracts have all plaved their part in diminish- 
ing the profit on the past vears working. Yet business 
R good, and the present set-hack is but temporary. We are 
vlad, therefore, to see that the directors have faced the 
position boldly, and, though no ordinary dividends are to 
be paid this year, the various capital charges have been 
satisfactorily met, while the determination of the directors 
and staff to use all their endeavours to bring about a better 
state of things cannot fail to produce beneficial results. 
The more pleasant side of the picture is exemplified bv 
Messrs. Ferranti, a firm which has not been without its 
experience of troughs, but which now seem to be nearing 
a crest. The trading profit for the past vear was £24,300, 
as against £22,000 in 1910-I1, and the balance available 
after! meeting the usual charges was £12,400, a sum which 
the directors are carrying forward. We congratulate all 
concerned on the way many difficulties have been overcome. 
We are pleased to note that Messrs. Drake & Gorham 
have also had a good year, and judging by the report of 
the proceedings at the meeting on Wednesday the prospects 
of the firm for the current year are most encouraging. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Re The Davis Electrical;Co, (Ltd.) 


A meeting of creditors was held in London on Tuesday to decide 
what, if anv, further steps should be taken in view of the report of the 
Oficial Receiver and the facts elicited on the recent public examina- 
tion of Harry Emanuel Davis. 

Mr. J. W. Rook oceupied th: chair, and said that the Creditors’ Com- 
mittee and the solicitors they had consulted were of opinion that the 
ereditors had a right of action against the receiver for the debenture 
holders for the goods supplied between Sept. 25, 1911, when the debtor 
knew himself to be insolvent, and Oct. 6, when the receiver for the deben- 
ture holders was appointed. About £600 worth of goods were delivered 
between these dates. It was not an occasion when the ereditors should 
wipe off their amounts, but the committee must have the support of the 
general body of creditors in any action they may take. [t was important 
to have a decision as to whether it was possible for aman to obtain further 
goods with the knowledge that he was insolvent, and in this way be able 
to bolster up the debentures, 

Mr. Low said the committee had been successful in getting Mr. Davis 


| under publie examination, and in staving the hand of the receiver in 


dealing with the assets pending such action as the ereditors might take. 
It was not a very expensive matter, but one for combination. If they 
did not take action the assets would go to the debenture holders. 

The opinion was expressed generally by those present that it was à case 
for the Public Prosecutor, but a representative of the solicitors said this 
did not altogether rest with the creditors. "Phe usual course was for the 
Official Receiver to submit his report and the answers of the debtor given 
on his public examination to the Board of Trade, and in course of time it 
would come before the Publie Prosecutor, who would then decide, The 
matter under discussion. was comparatively simple. Had there. been 
fraud * 1f goods were obtained between Sept. 25 and Oct. 6 for the pur- 
pose of swelling the assets of the company in order to give the debenture 
holders a much larger sum than thev would otherwise have, it was un- 
doubtedly a fraud. That they had to establish. The Official Receiver 
was of opinion that this course had been adopted for the purpose of 
benefiting the debenture holders, who were all members of the Davis 
family. 

A vote of confidence in the committee having been carried unanimouslv, 
the following resolution was submitted to the meeting: ‘ At a meeting 
of creditors held Oct. 15 it was decided that the committee be authorised 
to instruct solicitors to bring such action as may be deemed expedient to 
endeavour to obtain pay ment for the goods supplied during the last 
weeks of the company's trading, the cost of such proceedings, including 
costs already incurred, to be born: pro rata by the ere ditors and that this 
contribution be not less than à per cent. of the debt.” The resolution 


was favourably received, but as the majority of those present at the: 


meeting had not the power to bind their firms it was decided that the 
committee should circularise the creditors on the lines of the resolution. 
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EXTENSIONS. 


Barrow-in-Furness.— The Council recently obtained sanction to a 
loan of £21,484 for extensions of the electricity works. 

The purposes for which this loan has been granted, and the period 
allowed for repayment in each case are as follows : £895 for buildings, 
30 vears; £6,107 for generating plant (£3,307. 10s.), steam and other 
piping (£871. 10s.) and switchboard, &c. (£1,928), 17 years; £3,098 for 
rotaries, 15 years ; £682 for cooling tower (£157) and coal conveyer (£525), 
10 years; £8,627 for mains, 25 years; £2,075 for sub-station gear, 15 
years. 

Bolton.—The Electricity Committee have reaffirmed their recom- 
mendation that the structural work in connection with the new 
generating station be carried out in ferro-concrete and brick, and 
that the Finance Committee be requested to apply to the L.G. Board 
for sanction to borrow £120,000 for the construction of the new 
station, and £5,000 for the laying of cables to connect with the pre- 
sent sub-station at Dunscar. 


Keighley.—On Tuesday the Council adopted a recommendation of 
the Electricity Committee to apply for sanction to borrow £7,000 for 
a new 2,000 kw. turbo-alternator at the electricity works. 

The chairman of the Committee (Mr. H. Whitehead) pointed out that 
the demand for electrical energy had increased to such an extent that this 
winter the whole of the generating plant installed would be put into ser- 
vice, and further demands for power and light were constantly coming in. 

Pembroke (co. Dublin).—The Council agreed on Monday to press 
on the proposed electricity supply loan of £9,000 in view of the near 
approach of winter. It was stated that the demand for electricity 
was growing very much in the district. with the result that it became 
necessary for them to extend the generating station and to put in 
some modern plant. It would be necessary to extend the buildings. 
The electricity department was a very successful one, and it was 
stated that there would be a profit of £1,500 at the end of the current 
year. 


Poplar (London).—In a recent report the borough electrical 
engineer (Mr. J. H. Bowden) points out that the increase in load 
over last year is unprecedented, and that as the bulk of the increased 
supply is to consumers on the Isle of Dogs the number of feeders 
out of the Millwall sub-station will have to be increased. 

Owing to the present high value of copper and lead which render the 
cost of the new feeders abnormal, Mr. Bowden suggests that the major 
portion of the work should be carried out with reclaimed dormant cable 
at a cost of £1,367, and to use new materials for the remaining portion at 
a cost. of £492; making the total estimated cost of the work £1,859 against 
£4.194, if the whole of the work were executed with new material. 

The Electricity Committee have decided to carry out the suggestions. 

Stepney (London).—The Council have applied to London County 
Council for sanction to the borrowing of £2,500 for meters and £2,800 
for houses services. 


Swindon.—Sanction has been received to the borrowing of £6,500 
required for the electricity undertaking. A new feeder cable is to be 
laid to Curtis-street, at a cost of £1,200. 


Tunbridge Wells.— Recently the L.G. Board sanctioned the borrow- 
ing of £2,900 for mains extensions, &c. 

Of the amount sanctioned, £2,000 was for mains extensions, £250 for 
aub-xtations, £300 for transformers and £350 for house services, and the 
whole of the loan is to be repaid within a period not exceeding 15 years, 

Walsall.—Sanction has been received from the L.G. Board to the 
borrowing of £9,000 in respect of capital expenditure for the electricity 
undertaking. 
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Witney.—The Council have recently let contracts for extensions of 
the electricity generating plant, cables, &c. 

Works Driving.—At the last meeting of Kilmarnock Corporation 
it was reported that Messrs, Andrew Barclay, Sons & Co. had applied 
for a further supply of electricity. 

The Electric Committee had unanimously agreed to recommend the 
installation of a motor generator in the works and to transform up the 
current to a pressure of 3,000 volts, and to run a high tension cable to a 
small sub-station near Messrs. Barclay's works ; also to instal a similar 
motor generator in the sub-station, to convert the pressure to 240 and 
480 volts direct current. The estimated cost of the plant, &c., is £4, 180. 


GENERAL. 
Acton.—The Electricity Committee reported at the last meeting 
of the Council that after negotiations the outstanding dispute with 
the Metropolitan Electric Supply Co. had been settled and the Council 


was to receive £2,696. i 


Tb 


Cromer.—At the meeting of the Council on Tuesday it was decided 
to transfer the electricity undertaking to Edmundson’s Electricity 
Corporation, and to apply to the Board of Trade for their sanction 
to the transfer. f 

The Electric Lighting Committee reported that subject to tho period 
for the public lighting contract and to the terms and conditions thereof 
being arranged, and to the necessary consents being obtained, thoy 
recommended that Edmundsons’ Electricity Corporation be informed 
that the Council would be prepared to transfer the electricity undertak- 
ing to them on the following conditions :— , 

The company, as consideration for the transfer, to pay the Council a 
sum sufficient to enable the Council to pay off the balance of the existing 
loan, the overdrawn balance on capital account, and all other indebted- 
ness in respect of the undertaking, including amounts deducted in previous 
years for income tax. All existing liability to the company for capital 
expenditure to be concelled. The company also to pay all expenses 
incidental to the transfer. The Council during the terms of the original 
contract (i.e., to August llth, 1927), to continue the street lighting at 
present done by company, and to contract for the remainder thereof on 
the terms already quoted by the company, but the Council to have the 
right to ask for revision every five years, and in case of dispute the matter 
to be settled by arbitration. The Council to do everything in their power 
to assist the company in carrying on the undertaking, morc especially 
by taking a supply for lighting and power whenever it is possible for them 
to do so without imposing additional expense upon the ratepayers, the 
price to be charged to the Council (and also the Cromer Protection 
Commissioners) for current supplied not to exceed 24d. per unit for 
lighting and 2d. for power. .Water for the undertaking was to be taken 
from the Council. 

The Chairman of the Electric Light Committee (Mr. Davison) moved 
the adoption of the report and recommendations. He gave a history of 
the electricity undertaking from the date of their agreement with Edmund- 
son's Corporation. Under that agreement the Council was to find the 
capital (some £25,000) and the company were to construct the electricity 
works. They were to supply the Council and the inhabitants with light 
as might be required as per schedule prices for 25 years, and the company 
were during that time to pay to the Council a yearly sum equivalent to 
the principal and interest on the loan repayable by the Council. They 
were to keep all the plant in repair, meet all working expenses, and in 
return take all income for themselves over and above that amount. The 
£25,000 was soon expended, and shortly it became necessary to apply for 
fresh capital. From time to time since then other demands in that 
direction had been made, and so far as he could see were likely to be 
continued. Certain difficulties arose, and inquiries were made as to the 
conditions which the L.G. Board saw fit to apply. The department made 
very stringent regulations. Indeed, it seemed probable that the period 
for which loans would be granted was likely to be much shorter, and the 
rate of obtaining it not in the future what it had been in the past. That 
gave rise to several conferences between the Committee and the company, 
and at one of those conferences the Committee met Mr. F. E. Gripper, 
manager director of the company, and certain members inquired of Mr. 
Gripper whether his company would be prepared to entertain terms of 
transfer. The company submitted terms on which they would be 
prepared to accept a transfer, and after certain negotiations certain 
alterations were made, and they in turn had formed the basis of the 
proposed agreement for the transfer. There was to be a cash payment to 
pay off all existing loans, and with it a discharge of all present and 
prospective liabilities. By agrecing to the transfer the necessity would 
be avoided of providing £5,000 for further capital expenditure and. £2,000 
more in the very near future. Having regard to all the facts, and to the 
general indebtedness of the town he had no hesitation in recommending 
the transfer. 

After discussion, the report and recommendation were adopted by 
seven votes to two. 


Dorsetshire.—The recently formed County of Dorset Electric Supply 
Co. (Ltd.) which has a share capital of £75,000, proposes to supply 
electricity in Dorchester, Sherborne, Wimborne, Swanage, Blandford 
and Lyme Regis. 


Glasgow.—On Tuesday the membeis of the Electiicity Committee 
and friends inspected the electricity works in the city, and also those 
in Govan and Partick. 

The company included members of the electricity departments of the 
two latter burghs, and subsequently they were entertained. at luncheon, 
under the chairmanship of ex-Bailie Willock, convener of the Electricity 
Committee. l 

After the loval toasts had been honoured, Provost Brown (Partick) 
proposed '' The Corporation of Glasgow,” to which the Lord Provost 
responded. ODS 

Bailie W. B. SurrH, in submitting the toast of "' The Electricity Com- 
mittees of Govan and. Partick," said that both Govan and Partick elec- 
tricity departments were working at about their maximum out put. In 
Glasgow they were thinking that from both of them they might get a 
little current to help them on, but instead of that Govan and Partick had 
so convinced the consumers in their districts of the advantages of elec- 
tricity that Glasgow in a short time would have to give them current. 
That would be to the benefit of those districts. E 

Ex-Bailie WiLLIAM Macrav proposed “ The Electricity Committee of 
the Corporation of Glasgow." He recalled that he was one cf the first 
members of the first Electricity Committee, of which Sir James Bell was 
convener. Soon the business grew 80 much that thev had to erect another 
station at Port Dundas, and although they acquired so many acres of 
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ground as to provide for any possible extension a new station was about 
to be erected in the east-end of the city. 

The CHAIRMAN responded and said that ex-Bailie Maclay took a very 
active interest in the Electricity Committee. He would retire from the 
convenership in November, and after paving a tribute to Mr. Lackie 
and his staff, ex-Bailie Willock said he was convinced that ‘the elec- 
tricity department was still in its infancy.” He looked forward to good 
work being done in the future. 

Hove.—As announced in our last issue the Corporation have 
deferred the further consideration of the report of the General 
Purposes Committee recommending the Council to give notice to the 
Hove Electric Lighting Co. of their intention to exercise their right 
of purchasing the undertaking. 

In moving the adoption of the report, Ald. Nve mentioned that the 
matter had been for a long time past before the Lighting Committee 
in the first instance, and in the second instance for some months before 
the General Purposes Committee, who appointed a rather large joint 
Committee (about 20) to consider fully the rights they had under the 
agreement entered into 20 years ago with the Company. The outcome 
was the recommendation the Council now had before them. Counsel's 
opinion had been taken upon the construction of the agreement, and a 
report obtained from Messrs. Handcock & Dykes as to the position of the 
undertaking, and the Committee had not made their present recommenda- 
tion without full consideration or without good reasons for it. At the 
meeting of the Committee, out of an attendance of 30 members of the 
Council, only two voted against the proposal to purchase, because on 
the facts before them there was no alternative in the interests of the rate- 
payers and the users of the electric light. If they were to give notice 
to purchase the undertaking it must be done before the end of December. 
Although it was estimated £20,000 would be required for new machinery. 
the old plant would not have to be scrapped all at once, but replaced 
gradually with up-to-date machinery. It wes not contemplated that if 
they took over the concern there would be drastic changes in the manage- 
ment, but they would save £1,000 in directors’ fees and they would not 
need a secretary to pay a salary to. He saw no reason why the profit 
under the Corporation should be less than under the Company. ‘There 

. would no doubt be an application from the consumers to reduce the price 
of current, but they could not be expected to entertain that until it had 
been under their control a reasonable time. When with up-to-date 
machinery they had reduced the cost of production materially, they would 
be able to reduce the cost of the current to the consumer. For some two 
or three years they had been experimenting in Aldrington with an electric 
lamp for street lighting, and they could with advantage apply the system 
to Hove, in which the street lighting was most disgraceful. Taking the 
average, there were on Thursday, Friday, Saturday and Sunday evenings 
last 160 lamps out in a total of 1,800. They were having great trouble 
with the street lamps, and the change to electric light would be of gzcat 
value. Then they had decided to rn a trackless trolley system. Brighton 
would soon be installing the system and Hove would have to come into 
line, which was another very important reason why they should acquire 
the electric lighting undertaking. Unless the Corporation stepped in and 
purchased it for the benefit of the whole of the ratepavers, he saw little 
prospect of the consumer being supplied at a cheaper rate than now by 
the Company. 

Councillor CoorER was surprised that they should be called upon to 
deal with a scheme of such magnitude with such little notice. An 
expenditure of £200,000 was a very tall order. He thought they ought 
further to consider it. | 

Councillor VARLEY thought they ought to have a fuller. report. from 
the Lighting Committee. He did not see why the Council should 
embark upon such an undertaking without first ascertaining the wishes 
of the ratepayers. 

Ultimately an amendment was cerricd that the matter should. be 
deferred and that the Mayor should call a special meeting before the next 
Council meeting to further consider the matter. 

Ilford.—4At the last meeting of the Council the Electricity Com- 
mittee reported that the cause of the recent fire at the electricity 
station could not be traced. 

Insurance against Loss of Profit by Fire at Electricity Works.— 
Bermondsey Electricity Committee have given instructions for an 
insurance policy to be taken out against loss of profits through 
inability to supply consumers owing to the stoppage of supply in the 
case of fire, at an annual premium of £3. This policy covers £6,000 
for three months' period of interruption. 

Maiylebone (London).—The present charge of Id. to 3d. per unit 
for current supplied under the telephone system to business premises 
for cooking purposes is to be reduced to $d. (which is the present 
charge for the same purposes to residences) as from next Christmas 
meter readings. It has also been decided to allow business premises 
to adopt, as an alternative to the present charge of 1d. for electric 
heating, the rate of 3d. per unit on payment of an addition of 20 per 
cent. on the primary charge under the telephone system. This 
alternative will bring the price charged to residences and business 
premises to the same level. 

Port Glasgow.—The question of electricity supply has been 
advanced a stage by the recent conference between representatives of 
the Councils of Port Glasgow and Greenock. 

Port Glasgow Council have resolved to enter into an agreement with 


Greenock whereby Port Glasgow will apply for an electric lighting order 
for the supply of clectrical energy within the burgh, with power to transfer 
the order to Greenock within 12 months. Greenock Council undertake 
to agree to the following terms: In addition to mains for supply to power 
users to be laid in the main streets from the boundary to the end of Bay- 
street a cable for lighting purpose to be also laid in the same streets and 
also in Princes, King and Church-streets. The rate to be charged to 
consumers for a lighting supply in Port Glasgow is not to exceed the price 
for the time being charged for lighting to Greenock consumers, plus such 
additional sum (not exceeding 5 per cent.) as Greenock may see fit to 
add thereto, and in fixing the rates for supply to power users in Port 
Glasgow such users are to be treated in all respects as favourably as those 
in Greenock, The Greenock Council will bear the whole expense of 
obtaining the electric lighting order, and Greenock is to accept the order 
at present under consideration by the Board of Trade. 


Stoke Newington (London).—It has been decided that as from 
March 31st last the charge to be made against the electricity under- 
taking in respect of the steam supplied from the refuse destructor for 
the generation of current shall be at the maximum rate of £1 per 
1.000 units for all low-tension units delivered at Edwards-lane 
station (the minimum charge to be £10 per quarter for water con- 
sumed) and the payment of the balance between such minimum and 
maximum rate to be subject to deduction of the extra cost of the 
bulk supply consequent upon failure of the steam supply from any 
cause, each quarter to be calculated separately. 

Warmley.—The Council have intimated that they do not object to 
the proposal of the Kingswood Electric Supply Co. to erect an elec- 
tricity generating station at the corner of Fisher-lane and Tennis 


Court-road. 
LIGHTING NOTES. 


Chatham.—Proposals for the improvement of the street lighting 
caused a lively debate at the meeting of the Council last week, 
according to the report of the“ Chatham, Rochester and Gillingham 
News." 

In the minutes of the Highways and Works Committee it was stated 
that they had considered the report of the High-street Lighting sub- 
Committee, the members of which had inspected the electric lamps erected 
by the Kent Electric Power Co., and also three new lamps erected by the 
gas company in the High-street, for improving the lighting of High-street. 
The gas company proposed to increase the number of lamps from 29 to 46, 
half to be large lamps with 24-ft. burners and the other half to be small 
lamps with 12-ft. burners, the small lamps to be placed alternately to the 
large ones, and to be kept alight the same number of hours and main- 
tained as is done at present. ‘The estimated capital cost for supplving 
lamps, columns, fixing, &c., was £280 and an annual charge for gas and 
upkeep of £303. The cost of lighting with gas at present time is 
£214. 1048. 51d. per annum for 29 lamps. 

The Kent Electric Power Co. proposed to light with 23 600-c. p. metal 
filament lamps (11. being turned oif at midnight) et £450 per annum; 
capital expenditure for fixing the lamps. £357, less value of lamp 
columns (at sav £3. 10s. each) £101. 10s., or £255. 10s. net. 

The sub-Committee went carefully into the proposels of both the gas 
and electric power companies, and they elso considered a petition from 
tradesmen in the High-street ex pressing their unbounded approval of the 
electrically lighted trial section of the High-street, and congratulating the 
Highway and Works Committee on their enterprise for improving the 
town and hoping that they would specdily extend the system to the whole 
of the High-street. Phe sub-Committee pointed out that the existing 
gas lamp columns were already an obstruction in the street, and the gas 
company proposed to increase the number from 29 to 46 ; that the passage 
of traction engines and heavy motor vehicles shook the gas mentles and 
destroved their illuminating power; that gas mantles deteriorated ; and 
that, in view of the proposed earlier closing of the shops in the High-street 
under the Shops Act, it was necessary to have a better system of lighting. 
The sub-Committee pointed out that the difference between gas and 
electric light in annual cost wes £57 more for electric light, but the diffe- 
rence between gas and electric light on capital expenditure was £24. 10s, 
more for gas. 

The Committee recommended that the Council adopt the Kent Electric 
Power Co.'s proposal to light the High-street with electric Lumps, subject 
to the company giving an option of renewing the contrast on the saine or 
better terms after seven veers. 

Ald. C. E. Skinner, chairman of the Committee, proposed, end Coun. 
A. W. Way seconded the adoption of the report. 

Ald. Whyman moved that the matter be referred back. ‘The proposal 
meant an increase of £300 a vear for lighting the street. The increased 
cost for gas would be £215 a vear of they adopted gas lighting; but under 
the proposed arrangement for electric lighting there would be an increase 
of £250 a vear. 

Ultimately the amendment was defeated by 12 votes to £8, and the 
report and recommendation were adopted. 

Dover.—The Works Committee have approved a lengthy report of 
the Street Lighting sub-Committee recommending certain changes in 
the positions of electric lamps in various thoroughfares, the hours of 
lighting, &c. 

New Malden.—-The Highways Committee is considering the question 


of lighting the new roads in the district. 
It is stated that in all new roads in Coombe all the houses have adopted 
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the electric light, and some are desirous of having gas as well, but the gas 
company epparently are not anxious to lay mains for the small amount 
required. It was suggested that the lighting of new roads should be by 
electricity instead of gas, and inquiries are being made by the committee, 
$2 as to be able to give an answer to the estate owners after the next 
meeting. 

Workhouse Lighting.—Some time ago Mansfield Guardians 
decided to adopt electric lighting at the workhouse and the L.G. 
Board were asked to sanction a loan. It is now stated that the 
lowest tender was £200 more than the amount sanctioned, and a 
committee has been authorised to revis» the specification or take 
what steps they decm advisab'c. 


TRACTION NOTES. 


TRAMWAYE. 

Birmingham.—On Tuesday the Corporation instructed the Tram. 
ways Committee to proceed with the construction of all the tramways 
authorised by the Birmingham Corporation Act, 1912. 

The Chairman (Mr. Barkow) said the four lines it was proposed to 
construct were: (1) From the College-road terminus of the Stratford- 
road tramways to Hall Green; (2) along Warwick-rogd to Acock's 
Green ; (3) along Washwocd Heath-road to the Fox and Goose ; and (4) 
along Hagley-road. On all those routes, which would really be exten- 
sions of existing routes, there would be heavy traffic. The Hagley-road 
line might not bc quite so much an extensic n of an existing route as were 
the other three, but, nevertheless, it was cn extension of the Lady wocd 
route, anc all the cars which came down the Hagley-road would run down 
the Lad v wood route and create a larger traffic. The proposal to run 
motor omnibuses was hopelessly extravagant, expensive and absolutely 
unbusinesslike. On'the other hand, if they hed tramways they would 
have through running. They had depots large cnough to hold a few 
more cars, which would require little extra expenditure. The establish- 
ment charges would not be increased. They would get an increased 
amount of traffic on their inside lines which might be profitable. He 
entered into a lengthy defence of the policy of the Committce and quoted 
figures as to the cost of running motor omnibuses. The estimated re- 
celpts on tke Hagley-road tramway were lld. per mile. On the same 
basis and th» same fares the motor omnibuses would earn but 6-6d. per 
mile. ‘The motor omnibus was not charged with anything fcr th: con- 
struction or main‘enance of Higley-road, whereas the tramway would 
have to pay two-thirds of the whole. Thore were other points in favour 
cf the tramway. 

Mr. NEVILLE CHAMBERLAIN moved an amendment to omit certain of 
the routes until the sanction of the Council had been obtained at the end 
of 12 months. The ultimate extention of Haglev-road would be to 
Quinton; in the case of Hall Green, to Shirlev, and from Acock's Green 
to Olton and Solihull. It seemed to him, therefore, that in those three 
caves there was a practical alternative in the shape of motor omnibuses, 
and he was asking the Council to defer tying themselves down to tram- 
ways until they had made quite certain that the motor omnibus was not 
the better method of transit. 

Ultimately the amendment was rejected and the minutes were approved. 

On Tuesday the Birmingham Corporation authorised their Tram- 
ways Committee to give the necessary notice of intention to promote 
a bill in the 1913 session to confer general powers upon the Corpora- 
tion to run motor omnibuses. 

Th» Chairman (Councillor BARROW) said they were all agreed that it 
would be wise for the Corporation to got those powers. The Committee 
thought that motor omnibuses might b2 useful in certain districts. For 
instence, they would be useful along Broad-street until it was widened s» 
that tramways could run along it. They would elso be useful in th? 
cenire of th: city for inter-communication along routes where, at present, 
it was thought impossible to lay tramways. 1t mizht b» possibl: to us? 
the omnibuses on other routes as feeders. 

Guard Wires.— East Ham Tramways Committee have decided to 
agree to a suggestion of the Municipal Tramways Association that 
local authorities owning tramways should refuse to erect any further 
guard wires, as they are now asked by the Post Office Telephone 
Department to do wherever telephone lines cross trolley wires. 
pending the result of the Association’s negotiations with the Post 
Office authorities on the matter. 


Heavy Tramway Rails.—The Liverpool Tramways Committee have 
ordered the Leeds Steel Works (Ltd.) to roll specially heavy tramway 
rails (130 lb. per yard) for some renewal work on their tramway 
8vstem. 

London County Council.—At the resumed sittings of the County 
Council on Tuesday the following. amongst other matters, were 
dealt with :— 

Tramways and Street Wid^nings.—Th» Sp-cial Committee on th 
allocation of the cost of street improvements along tramway routes 
recommended that £2,000 be contributed by the tramways towards the 
widening of St. Paul's Churchyard in connection with the proposed 
tramway over St. Paul's Bridg>. 

Tramways and Motor Omnibuses.—A number of questions were 
addressed to the chairman of the Highways Committee with reference 
to the competition of omnibuses with the tramways, and Mr. Squires 
"aid that the Committee had communicated with the Commissioner of 
Police in regat to the cutting in of "buses at tramway stopping places. | 


Traffic Board.—The Highways Committee submitted their adjourn^d 
report regretting thet the Government had not vet introduced legislation 
for the creation of a Trafic Bozri! for London, and suggesting that steps 
should b> teken to cs.ablish such a Board. 

Sir John Benn moved cn amendment to the effect that the establish- 
ment of such a Board would be a violation of the principles laid down by 
the Local Government Act of 1888, and that the machinery of joint 
committces for ad ministering the common concerns of adjoining localities 
be put into operation in respect of the tramway service and the construc- 
tion of inter-county road systeme. 

A long discussion ensued, but ultimately the amendment was rejected 
and the recommendation agreed te. 

Trail-r Cars.—The Highwevs Committee proposed to expend £1,400 
on converting eight old horse-cars for use as trailers. They also stated 
that new trailer cars will eventually be required, and submitted an 
estimate of £200 to cover the cost of prepering preliminary designs, 
drawings, &c. "This was agreed to. 

Self-propelled Cars.—A letter from the Board of Trade was reported 
sanctioning the trial running of self-propelled cars on a route between 
Nile-street, Woolwich, and Abbey Wood. 

Plymouth.—On Monday the Council adopted the scheme of the 
Tramways Committee to adapt the existing stable buildings at 
Compton for workshop purposes, and utilise the whole of the car shed 
for housing cars, at a cost of £800. 


Tramway Rating.—Stoke Newington Council have agreed with the 
London County Council that the appeals to Quarter Sessions against 
the rates in respect of the tramway lines in Stoke Newington shall 
remain in abeyance until the decision of the House of Lords in the 
appeal of Tottenham Council against the judgment in the Metropo- 
litan Electric Tramways case. 

Glasgow Tramways Committee have decided to appeal against the 
assessment of their lines at the full value as they contend that they 
should only be rated at one-fourth of their value. 


RAILWAYS. 


North-Eastern Railway.—It is stated that the directors of the 
North-Eastern Railway Co. are considering a proposal to adopt 
electric traction on a portion of their system in County Durham—the 
mineral line from Shildon to Newport, near Middlesbrough, known as 
the Simpasture branch, and about 20 miles in length. 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telegraph Notes.— Discussion of what is known as the 
Marconi Agreement question continues, but the technical position 
is not much affected by the discussion. Mr. Basil Binyon, general 
manager of the Anglo-French Wireless Co. (Ltd.), has distributed 
a letter amongst members of Parliament which has some interest 
beyond the points immediately at issue in regard to the agreement. 
Mr. Binyon writes:—The Anglo-French Wireless Co. (Ltd.) «re 
affiliated with the Cie. Universelle de Télégraphie et de Téléphon'e 
Sans Fil, which has been founded with a capital of £400,000 (tcu 
million francs), fully subscribed, and are the owners of the patents 
for Prof. Goldschmidt’s high-frequency alternator. The Anglo- 
French Company are desirous of tendering in connection with the 
British Imperial scheme, employing the Goldschmidt system. In 
the event of the Government considering our tender the following com- 
parisons could fairly be instituted :—(a) Cost —In the Government 
contract with the Marconi Company the cost of each of the six 
stations is placed at £60,000, exclusive of foundations and buildings ; 
of this £32,500 is allocated for the crection of wireless masts alone. 
Under the Goldschmidt system only one mast is required, instead 
of several, as in the Marconi plant. The cost of working the stations 
would also be reduced. Under the Goldschmidt svstem 65 per cent. 
of the power is utilised in radiation, as compared with only 20 to 25 
per cent., which Prof. Fleming cestimztes to be the case under the 
Marconi system. Thus, at reduced cost. greater eflieien ^y is obtain- 
able. (b) Reliability—In the correspondence published. by. the 
Government it is stated that the Marconi Company stipuletcs that 
“the automatic working must be subject to weather conditions” 
The Anglo-French ask for no such sweeping clause, only making 
the stipulation that the stations will work under all conditions except 
when ‘actual thunderstornis are in close proximity to the working 
stations.’ Under the Goldschmidt system the liability of the 
spark—used by the Marconi Company—to inconstancy is eliminated 
by the substitution of a mechanical dynamo generating steady and 
continuous radiation instead of the intermittent spark. (c) Dis- 
lance—Installations now in the course of erection under the Gold- 
schmidt system will certainly be able to send messages at high speed 
between Europe and the United States. (d) T'apping--The Gold- 
schmidt system can be made quite inaudible and untappahle to all 
ordinary wireless recciving instruments. Morcover, this system can 
immediately be adapted to communicate with any other wireless 
system. (e) Rights—The Goldschmidt system not being a spark 
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system, as is the Marconi invention, is held hy competent authority 
to be in no danger of any action regarding infringement, &c. This 
patent holds good for 12 years more, whereas the Marconi master 
patent expires in 1914. 

Recent reports from Morocco state that merchants are complaining 
of the inadequacy of the wireless telegraph service in certain parts 
of the country, and are petitioning for a more complete service. 
Rabat, Casablanca and Mazagan are already connected, and Tangier 
will shortly be connected with Rabat. A telegraph line has been 
erected connecting Mazagan, Casablanca and Rabat, which is worked 
by the Moroccan telegraph administration. 

The North of France Railway Co: have at last installed wireless 
telegraphy on their mail steamers plying bet ween Calais and Dover. 

The'' Journal " of the Swedish Chamber of Commerce states that 
** An application for a concession to erect in Sweden a wireless station 
for transmitting wireless messages to a Marconi station in the United 
Kingdom, made by a syndicate in Sweden. has, we understand, been 
withdrawn, as it was evident the Swedish Telegraph Board did not 
favour the granting of a concession to any specific company." 


BARRIER UNITE LITAUEN LT 
EMPIRE NOTES. 
LEITET IAALUIETEHL TOU OUT AERE HATTE HU 


Australasia. —Goulburn (N.S.W.) ratepayers recently decided by a 
poll in favour of the erection and equipment of electricity supply 
works at a cost of £13,000. 

Canada.—'' Commercial Intelligence” states that Humboldt 
(Saskatchewan) Municipality have decided to spend £6,000 upon an 
electrically supply scheme, and Prince Albert (Saskatchewan) 
Corporation are about to establish power works at La Colle rapids. 

Automatic Telephones.—The municipahty of Port Arthur (Ontario) 
are considering the question of substituting automatic for their present 
manual system of telephony. The present charges are $1:50 per month 
to private and $2:50 to commercial subseribers, and it is believed that 
those rates could be continued, with automatic working, even if the 
service reached a total of 50,000 stations, whereas the growth of the 
undertaking will necessitate increases in rates under the manual system 

South Africa.—The ‘ British & South African Export Gazette " 
says Ladybrand (O.F.S.) Corporation are considering a scheme (pro- 
posed hy Messrs. Hubert Davies & Co.) for public electric lighting, at 
a cost of about £5,000. 

An electric lighting scheme, prepared by Prof. H. Bohle, has been 
adopted by Stellenbosch (Cape Province) Municipality. 

Somerset. East (Cape Province) ratepayers have decided in favour of an 
electric lighting scheme to cost. £8,000. 

Johannesburg (Transvaal) Corporation are about to make a large 
purchase of clectricity meters. 


FOREIGN NOTES. 


Argentina—The « Review of the River Plate " says Messrs. J. G. 
White & Co. have sent an expert to San Juan to report upon the 
possibilities of establishing a system of electric tramways in the town 
and surrounding district. Should Messrs. J. G. White & Co. under- 
take the work it will be based upon the Nelson concession, 


Brazil.—A contract for the construction of a new electric tramway 
system in Pernambuco and suburbs has been let to Messrs, 
Dodsworth & Co. (of Rio de Janeiro) The estimated outlay is 
$2,000,000, and the work is to be finished within two years. 

Chili.— Electric T'raction.—The * Review of the River Plate " says 
the plans and estimates for the electrification of the first section of the 
railways will shortly be presented to the Government. 

France.— In a report by the British Consul-General at Paris on the 
economic development of France in 1910 and 1911 the following 
particulars are given :— 

Motive Power.- 1n. 1906 the total horse-power in use. was put at 
3,520,000, exclusive of railways, tramways, road motors, &e. Including 
all these and steamers on the high seas (except naval vessels) a total of 
12,150,000 H.P. was reached. It is expected that the 1911 census will 
show a far higher increase than that of 1906, which latter showed a great 
Increase in the use of water power. 

Aluminium Production.—Vhe production of Aluminium in 1910 was 
34.000 tons (compared with 11,500 tons in 1905). The use of aluminium 
is largely extending in France for utensils and for the manufacture of 
wires and cables for the transmission of electricity, and aluminium cables 
are now being adopted by various electric traction companies. The 
increasing use “of aluminium is lar gely due to improvements in manufac- 
turing processes, which consist of special treatment of bauxite by clectro- 
Ivsis, and the present process is likely to be replaced by a still che 'aper 
process which is attracting great attention in France. It is said to be in 
consequence of this discovery that the International Aluminium Synd., 
which was dissolved in 1908, has just been re-established under the 
auspices of French, British, American and Swiss manufacturers. 

Railway Electrification.—In 1899 electrification proposals were brought 
forward for short suburban lines. They were soon afterwards carried 


it 


— 
—— 


IIT 
MILI 


— 


out, and further short sections have been electrified in different directions. 
A further extension has been begun on the State railways, formerly the 
Western line. At present the Government only intend to ‘electrify certain 
local lines. 

Russia.— Moscow Electrical. Enterprise.—A consular report from 
Moscow states that the amount of electric energy consumed in the 
country has gone up very considerably, accompanied by a large 
increase in the use of electric machinery. 

There was also a considerable increase in the output of manufacturing 
works engaged in turning out cables, tramway and telegraph fittings. 
The metallurgical industry also had a good vear owing to large orders for 
railway fitiings and tramcars. 

Owing to the appearance of a new competitor, who threatened their 
monopoly, the Moscow Electric Co. lowered their rates in 1910, and as a 
result many mills and works started using electricity for power and 
lighting, In the Jæfort district of Moscow, out of 48 factories, 20 have 
already adopted electricity and others are following their example. The 
works find thai not only electricity is cheaper, but that much is gained 
from a hygienic point of view, and there is less danger. 


MISCELLANEOUS NOTES. 


Application for Extension of Patent. —The Telegraphone Corpn. of 
New York (as assignees of the patent) have presented a petition for an 
extension of the term of patent No. 8.961 /1899. granted to Valdemar 
Poulsen for’ Method of and apparatus for effecting the storing up of 
speed or signals by magnetically influencing magnetisable bodies.” 

Eleciro-Harmonic Society.—The first smoking concert of the 
season takes place this (Fridav) evening in the King's Hall of the 
Holborn Restaurant, London, W.C., at 8 o'clock. 

Engineers’ Wages.—At a conference last week between emplovers 
and employed in the engineering trade of Manchester district the 
application was considered for an advance of wages made on behalf 
of 13 trade unions (between 12.000 and 13,600 workmen), including 
machine workers. pattern makers, electricians, smiths, scientific 
instrument workers, brass founders, &c. 

It was decided to submit the following terms to be ballotted on by the 
societies concerned, there being a general impression that they would be 
found acceptable : An advance of Is. in day rates and of 24 per cent. in 
piece prices, the first pay at advanced rates in November. A further 
advance of 1s. in day and 2) percent. in piece rates, to be paid in January. 

It was also resolved that the waves of the signatories to the agreement 
remain unaltered for three years from January next, and that subsequent 
changes shall be subject to three months’ notice on cither side. 

Glasgow Smoke Abatement Exhibition.—The attendance at this 
exhibition, which closed on Oct. 12. is given at over 93,000, The 
exhibitors also report having booked good orders. 


Inquest.—At Dinnington last week an inquest was held on Chas, 
Caprile, who was killed at the Dinnington main colliery on the 8th 
inst. 

Evidence was given that deceased and another man were erecting gas 
purifie rs at the Dinningien Main by- product. works. Deceased was 
trving to unfasten the guide r rope connecte d with the derrick they were 
using, when the guide rope came in contact with a live wire. The other 
man "ad he believed the death was due to an accident, as Caprile was a 
careful man. Deceased stood on a box 2 ft. high, and took hold of the 
guide rope with his left hand. Fmimediacely there was a flash from near 
deceased's hand, and two others were seen on the guide rope. Deceased 
fell to the ground and never moved again, The guide rope was in a bad 
position; the voltage was 500. The jury rc amd a verdict that 
deceased came by his death by being accidentally electrocuted. 

Patents Development.—The proprictors of Letters Patent No. 
11,155/1909, relating to ** Improvements in galvanic dry batteries," 
desire to dispose of the patent or to grant licences. Applications to 
Messrs. Cruikshank & Fairweather (Ltd.), 65 and 66, Chancery-lane, 
London, W.C. 

The proprietors of patent No. 23,854 "1907, relating to “ An 
improved electric condenser," desire to make arrangements for 
exploiting same, Particulars from Messrs. Wheatley & Mackenzie, 

atent Agents, 40. Chancery-lane, London, W.C. 

Presentations.—A presentation of a handsome case of cutlery 
was made by the stalT of Middlesbrough Corporation electricity 
department to their chief clerk (Mr. Henry 5. Dawson) on the 
occasion of his wedding. Mr. Dawson has skippered the department 
for over 10 vears. 

Mr. Chas. Grundy, electrician to Blackpool Tower Co. for 20 years, 
who is leaving for Australia. has been presented with a cheque by the 
company, w hile the company’s officials presented a purse of money, 
a silver cigar case and other gifts. 


The“ Journal.” — Part 215 of the “Journal” of the Institution of 
Electrical Engineers is now ready, price 5s. Particulars of contents 
are given in an advertisement. 

Tramcar Guard Patent for Sale.—Mr. Samuel Baxter, Hague, 
Broadbottom, Manchester, advertises for sale the royalties or sole 
rights of a patent guard or pick-up for trams, motors, &c. 
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TENDERS 


EUNTES 


Electric Lighting Material and Fittings, Telegraph Appliances, Tele- 
phones, &c., Indiarubber Goods, Asbestos and Gutta-percha 
Goods, Balata Belting and Packings, Tools, Oils and Grease, &c. 

The Directors of the CALEDONIAN RarLway Co. require 
tenders for the supply of Electric Lighting Material and Fittings. 
Telegraph Appliances, Telephones, &c., Indiarubber Goods, 
Asbestos and Gutta-percha Goods, Balata Belting and Pack- 
ings. Tools, Oils and Grease and general Railway Stores for 
one vear from Jan. 1, 1913. Specifications and forms of tender 
from the Stores Superintendent, Mr. A. J. Easton, 321, Charles- 
street, St. Rollox, Glasgow. Patterns can be inspected at the 
company's stores up to Oct. 25. Tenders to the secretary, 
Mr. J. Blackburn, 302, Buchanan-street, Glasgow, by Monday. 
Oct. 28. See also an advertisement. 


Tuibo-Alternator, Rotary Converters and Transformers, Switchgear, 
Condensing Plant, Pipes, Boiler, Stoker, Coal Conveyor, &c. 
The Corporation of BARROW-IN-FURNEsS invite tenders for the 
supply and erection of one 1,000 kw. 'Turbo-Alternator, Rotary 
Converter, Tranformers, h. and Lt. Switchgear, Condensing 
Plant, Steam and Exhaust Pipes, &c., Water-tube Boiler, 
Mechanical Stoker, Coal Conveyor, Weighing Machine, &c., and 
Ironwork. Drawings may be seen and complete specification 
and tender forms obtained from the borough electrical engineer, 
Mr. H. R. Burnett, and tenders addressed to the Chairman of the 
Electricity Committee, must be delivered at the office of the 
town clerk, Mr. L. Hewlett, by noon Nov. 5. See also an adver- 
tisement. 


Steam Turbo-Alteinator and Exciter, Condensing Plant, &c. 

The Electricity Supply Committee of DUBLIN Corporation 
invite tenders for the supply and installation at their Pigeon 
House generating station of a complete Generating Set of 
approximately 3,000 kw. capacity (comprising Steam Turbo- 
Alternator and Exciter, Condensing Plant, Steam and Water 
Piping and Foundations). General conditions, specification and 
form of tender, from the city electrical engineer, Mr. Mark 
Ruddle, Fleet-street, Dublin, and tenders, addressed to the Chair- 
man of the Electricity Supply Committee, 3, Cork-hill, Dublin, | 
must be delivered by noon Nov. 5. See also an advertisement. 

Tramway Stores. 

DvBrLiN UNITED Tramways Co. (1896) (LTD.) are prepared to 
receive tenders for the supply of General Stores (including Car 
Fittings, Iron, Steel, Castings, Oils. Paints, Ironmongery, 
Electric Supplies, Timber, &c.) for the year ending Dec. 31, 1913. 
Forms of tender. &c., from the Secretary's office, 9, Upper Sack- 

— ville-street, Dublin. Tenders, addressed to the chairman of the 
company, must be lodged with the secretary, Mr. R. S. Tresilian, 
by Nov. 4. See also an advertisement. 


Balancer with Switehgear. 

ALDERSHOT Urban District Council invite ienders for the 
supply of one Balancer with Switchgear for their electricity 
department. Particulars from the electrical engineer (Mr. F. 
Garside). Tenders to the Clerk of the Council by Tuesday, 
Nov. 5. See also an advertisement. 

Common Battery Switchboard, Mercury Vapour Converter, &c. 

Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of (1) three sections of Common 
Battery Switchboard and other equipment, (2) Line Material, 
(3) Submarine Telegraph Cable and Cable Tank, and (4) Cable 
and Paper Sleeves at Adelaide. Tender forms, specifications, 
&c., may be obtained at the Commonwealth Offices, 72, Vic- 
toria-street, London, S.W. See also an advertisement. 

Telegraph Apparatus, Wire and Line Stores. 

The Directors of the Nortu-EasteRN RaiLwav Co. invite 
tenders for six or 12 months’ supply from Jan. 1,1913, of Tele- 
graph Stores, including Telegraph Apparatus, Wire and Line 
Stores. Forms of tender from the telegraph superintendent. 
Mr. C. H. Ellison, York, and tenders to the secretary. Mr. R. F. 
Dunnell by 9 a.m. Oct. 25. 


Carbons, Electric Lamps, Wires and Cables, Electric Light Fittings 
and General Railway Stores. 

The Directors of the NonTrH-EaAsTERN Rairnwav Co. also 

require tenders by 9 a.m. Oct. 25 for six or 12 months' supply of 

Arc Lamp Carbons, Electric Lamps, Wires and Cables, Electric 

Light Fittings, Aro Lamp Globes, Signal Wire and Cord, Bolts 


ll ALTI 
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INVITED. 


and Nuts, Castings, Oils, &c. Specification from Stores 


Superintendent, Gateshead. 


Arc Lamp Carbons, Carbon Filament Lamps, &c. 
The Port oF LONDON AUTHORITY want tenders by 10 a.m. 
Nov. 1 for 12 months’ supply of Arc Lamp Carbons, Carbon 
Filament Lamps, Metals, Castings, Ironmongery, India Rubber, 
Paints, Oils. Packings, Waste, &c. Specifications, &c., from 
the Stores Superintendent, 106, Fenchurch-street, London, E.C. 


Infirmary Lighting. 

PonTSMOvTH Guardians require tenders by noon Oct. 22 for a 
Complete Electrical Installation at the workhouse infirmary 
extension. Forms of tender from Mr. G. E. Smith, 145, Victoria- 
road North, Southsea. 

Diesel Engine and Alternator. 

GILLINGHAM (Kent) Corporation require tenders by noon 
Oct. 22 for a 500 H.P. Diesel Engine and Alternator. Specifica- 
tions from the Borough Electrical Engineer. 


Workhouse, &c., Lighting. 

CHRISTCHURCH (Hants) Guardians want tenders by Nov. 1 for 
the electric lighting of their workhouse and cottage homes. 
Specification, &c., from the Clerk. 

Osram Lamps. 

STOCKPORT Guardians require tenders by 10 a.m. Oct. 21 for 
supply of 1,000 Osram lamps for their hospital at Hazel Grove. 
Forms of tender, &c., from the Union Offices, Shaw Heath, 
Stockport. _ 


Electrically Driven Pumps. 

CHESHAM Council require tenders by noon Oct. 26 for supply of 
three Combined Electric Motors and Low Lift Centrifugal Pumps. 
Specifications, &c., from the Engineer, Council Offices, Chesham. 

Carbons and General Railway Stores. 

The Directors of the Gr. NORTHERN RAILWAY Co., IRELAND, 
require tenders by 10a.m. Nov. 2 for 12 months’ supply of 
Electric Light Carbons, Ironmongery, Metals, Castings, Colours, 
Oils, India-rubber Goods, &c. Forms of tender from the Secre- 
tary, Amiens-street Terminus, Dublin. 

Tramway Stores. 

BRADFORD Corporation want tenders by Oct. 19 for one year’s 
supply of Insulating Materials, Tapes and Calico, Copper Fuse 
Wire, Ironmongery, Castings, Paints, Oils and Grease, &c. 
Schedule, &c., from the Tramway Offices. 7, Hall Ings, Bradford. 


Steam Turbo-alternator, Condensing Plant and Pipework. 
RocHDALE Electricity Committee require tenders by Oct. 23 
for supply of a Steam Turbo-alternator, Condensing Plant and 
Pipework Specifications, &c., from the Engineer and Manager. 


Diesel Engine and Generator, and Alterations and Additions to 
Swichboard. 

TONBRIDGE Council want tenders by Oct. 28 for the supply 
and erection of à 100 kw. Diesel Engine and Generator, and for 
Alterations and Additions to Switchboard. Specifications, &c., 
from the Engineer at the Electricity Works. 


Steel Tramway Poles and Fittings. 

NOTTINGHAM Tramways Committee want tenders by Oct. 24 
for supply of Steel Tramway Poles and Fittings. Specifications 
from the City Engineer. 

Diesel Engine and Alternator, Switchboards, &c. 

The Municipality of YonkTON, Saskatchewan (Canada), re- 
quire tenders by Oct. 31 for a 500 B.H.p. Diesel Engine, direct- 
coupled to Alternator, and Exciter, Switchboard with auxiliary 
Panel, and Series Tungsten Street Lighting Apparatus. Deposit 
of 5 per cent. of tender required. Specification may be seen at 
73, Basinghall-street, London, E.C. 


Lead-covered Cable and Ineandescent Lamps. 

Tenders are invited for the supply of lead.covered Cables 
(various sizes) and 37,000 Incandescent Lamps (carbon filament) 
to the City of MELBOURNE, Specifications, &c., from the agents 
for the City Council, Messrs. Mellwraith, MclEacharn & Co., 
Propty. (Ltd.), Billiter-square-buildings, London, E.C., to whom 
tenders must be sent by noon, Oct. 22. 

Electric Tramway (Construction of). 

The Public Works Department, Madrid, will receive tender 

until Nov. 9 for the construction of an Electric Tramway in Vico 
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and LAVADORES; and until Nov. 11 for a concession for the 
construction and working of an Electric Tramway in MADBID. 


Seriss or Turbine Centrifugal Pump (with Electric Motor). 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series or Turbine Centrifugal Pump (with Electric 
Motor) capable of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 

i, facture will be accepted. Specifications may be seen at 73, 
'  Basinghall.street, London, E.C. 


Telephone System. 

The Ministry of Public Works, Rto pe JANErROo (Brazil) 
require tenders by Nov. 11 for Construction of Overhead or 
Underground Telephone System to connect Rio de Janeiro and 
Sao Paulo. Deposit of 5,000 milreis (about £333) required. 
Local representation is necessary. The '' Diario Official,” of 
Sept. 11, containing further particulars, can be seen at 73, 
Basinghall-street, London, E.C. 


MLA AUTAA TE A N 
= TENDERS RECEIVED AND ACCEPTED. 
IV UOY A A A a 


London County Council have received the following tenders :— 
For the supply of clectrical dischargers for use in tramway sub-stations. 


Johnson & Phillips (accepted) . .................. eese £2639 7 4 
British Westinghouse Elec. & Mfg. Co................ 2,132 190 6 
Spagnoletti Limited ................... eee 2,785 0 O0 
General Electric €'o.............. eeceeceeeeeeee een 2,860 18 4 
Ferranti Limited. uo ioo teirp ht tu v Pus Durex 2,906 13 10 


Chief Officer’s estimate, £2,200. 

Messrs. Johnson & Phillips are to be allowed to sub-let tn^ spark gaps 
to the British Westinghouse Co., and the resistances to the Morgan 
Crucible Co. 

For the supply of three electrically-propell.d shop trucks for cea'ral 
car repair depot :— 


Brush Electrical Engineering Co. (accepted)........ . £690 C 0 
d KP. C Mm 753 10 0 
S.H Hey wood & Co; cese cos ore been ert 008 0 O0 
British Westinghouse Elec. & Mfg. Co. ............... 916 10 0 
Hurst, Nelson & Co.........ccccccccccccscccccsscsceseseccs 975 0 0 


Chief Officer’s estimate, £570. 

The Brush Elec. Engineering Co. are to be allowed to sublot the motor- 
generator charging panel to the Electric Construction Co., the driving 
wheels and chains to Hans Renold (Ltd.), and ball bearing pedestals to 
to Skefto Ball Bearing Co. 

For the supply of three lathes for central car repair depot :—- 
With hand-screw g'ar With power gca^ 
for headstock rams. for headstock re ms. 


Buck & Hickman ............... « LEAL 10. O uus *£2531 15 0 
Tangyes Limited .................. Barta: O -0 . coe 2,659 5 0 
Pollock & MaeNab................ 2,630 0 0 ........... 2,720 0 0 


* Accepted. 

Chief Officer's estimate, £2,950. 

Messrs. Buck & Hickman are to be allowed to sublet the machines to 
Tanzves Limited, and th» motors an] auto-transformers to the British 
Westinghouse Co. - 

London County Couucil have also accepted the following tenders :— 

Siemens Bros. Dynamo Works, metallic filameni electric lamps, £1,404. 

S. Ston? & Co., five electric conduit point turners, £425. 

Hayward & Co., car washing platforms at Streatham, £247. 

P. & W. MacLellan (lowest tender), railway siding at central car repair 
depot, £85. (Four tenders received ; highest, £108. 1Cs., exclusive of 
supply of rails and fittings. Chief Officer’s estimate, £150.) 

Witney Urban District Council, upon the recommendations con. 
tained in the report of the consulting engineers (Messrs, May & 
Hawes) have accepted the following tenders for the extensions of the 
electric supply undertaking :— 

Suction gas plant and accessories, Daniel Young, £1,384. 10s. ; 
battery booster, Crompton & Co., £74. 6s., and switchboard, £178. 10s. ; 
boxes and pillars, W. Lucy & Co., £81. 15s. 6d.; cables, Callender’s Cable 
& Construction Co., £565. 163. 1d. 

Southwark (London) Council have received 13 tenders for supply 
of (a) 440 yds. 0-1 x 0-05 x 0-1 and (^) 440 yds 0-05 x 0 03 x 0-05 triple 
concentric paper-insulated lead-covered and jute-served cable, 
that of the E'cctrical Engineering and Equipment Co. at (a) £118 and 
(b) £73 being accepted. The highest tender for (a) was £172. 18s. 8d.. 
and for (b) £91, the lowest for (a) £120. 55., and for (b) £73 (accepted). 

The tender of J. W. White & Co., has been accepted by West 
Hartlepool Council for the erection of a new power station and 
foundations for cooling tower ponds, and that of Callender's Co. for 
the supply, delivery and laying of three-core paper-insulated 
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6,000-volt three-phase h.t. cables, also the supply. delivery and 
erection of low-tension rubber cables and wiring. 


The tender of J. S. Brown has been accepted by Swansea Guardians 
for wiring the administrative block at the workhouse. 


Tavistock Council have accepted the tender of Stewart & Moore at 
£42. 12s. 6d. for the installation of an electric call system. 


Lowestoft Council have accepted the tender of Row lands (Ltd.) for 
the supply of two dozen pinion wheels for the tramways department 
at Gs. Gd. each ; that of F. J. Smith for screws ; and that of Gunn & 
Hill for general stores, 


Shoreditch (London) Council have accepted the tender of the 
Western Electric Co. for supplies of cable as follow :—3 mile 7 16 
lead-covered, £75 per mile; 4 mile 7,14 ditto, £94 per mile ; ] mile 
19,16 ditto, £140 per mile; 1 mile 19/14 ditto, £195 per mile. 


Marylebone (London) E M Supply Committee have authoriscd 
the purchase from the Tudor Accumulator Co. of 50 accumulator 
c?lls at £35 per cell, and a maintenance contract has also been entered 
into with the company for 20 years at £2 per cell per annum. 


The tender of Callender's Cable Co. (Ltd.,) has been accepted by 
Walsall Town Council at £667. 2s. 1d. for supplying and fixing feeders, 
pilot wires and conduits. 


Stretford Council have accepted the tender of the British Insulated 
& Helsby Cables (at £63. 15s.) for the supply of 4 mile of single 
braided and compounded 0-125 cable. 


Southampton Tramways Committee have accepted the tender of 
Wm. Griffiths & Co. (at £2,210. 9s. 2d.) for reconstructing the tram- 
ways in a portion of Above Bar-street. 


Venner & Co. have received the contract for Hookham meters for 
the ensuing year from I pswich Corporation. 

For supply and erection of a h.t. switchboard panel, Rawtenstall 
Council have accepted the tender of Siemens Bros. Dynamo Works. 


Point Controllers.—Messrs. Quilliam Bros., Salford, notify that 
they have received an order from Preston Corporation for three 
additional Collins patent automatic point controllers with patent 
mercury stufling box. These controllers have also been recently 
installed on the tramways at Newport, Mon. (order for five con- 
trollers), Accrington (repeat order), Sheffield (one machine) and 
Wallasey (three machines). 


Government Contracts. —During September contracts were placed 
with the following firms by the British Government Departments :— 

War Office. —British Insulated & Helsby Cables, Callender's Cable & 
Construction Co., W. T. Glover & Co., W. TU. Henley's ‘Telegraph Works 
Co., Johnson & Phillips, Siemens Bros. & Co., and Western Electric Co., 
electric cable ; Bulpitt & Sons, Edison & Swan United Electric Light Co, 
General Electric Co., S. Heath & Sons, D. Hulett & Co., and Simplex 
Conduits, electric light fittings; Aecles & Pollock, Barton & Sons, 
Brotherton Tubes & Conduits, Credenda Conduits Co., Eureka Conduits 
& Fittings Co., Nettlefold & Sons, and Walsall Hardware Mfg. Co., con- 
duit fittings ;. W. P. Goose & Nona, erection of Tidworth electric power 
station; G. E. Taylor & Co., overhead conductors and supports in eon- 
nection with electric light installation, Tidworth and Bulford, 

India Office. —D. P. Battery Co., accumulators; London Electrie Wire 
Co. & Smith's, cable ; Siemens Bros. & Co., cable and cells ; Tudor Accu- 
mulator Co., cells; British Thomson-Houston Co., switchgear; Pecel- 
Conner Telephone Works, switchboard, &c. 

Crown Agents for the Colonies.—W. T. Henley's Telegraph Works Co., 
telephone cable; Clarke, Chapman & Co., electric capstan and acces- 
sories ; Willans & Robinson, Diesel engine and generator; Siemens Bros. 
& Co., telegraph poles, switchboard, &c., telephone apparatus; Tyer & 
Co., train tablet instruments. 

Office of Works.—Liverpool Electric Cable Co. and Callender's Cable & 
Construction Co., electric wire and cable (1912-13) ; Siemens Bros. & Co., 
electric wire and cable (1912-13), and engineering work, Pekin Legation ; 
R. Waygood & Co., electric crane ; and Easton Lift Co., electric goods 
lift, both for Stationery Office, Shepherdess- walk, London. 

General Post Office.—Automatie Telephone Mfg. Co. and British L.M. 
Ericsson Mfg. Co., telephone apparatus ; Western Electric Co., telephone 
cable and apparatus, wood arms and telephone exchange equipment, 
East Ham, Hammersmith and New Cross; W. T. Henley's ‘Telegraph 
Works Co., telephone cable; British Insulated & Helsby Cables, solder 
and telephone wire; R. Johnson & Nephew & Whitecross Co., telegraph 
wire; London Electric Wire Co. & Smith's, telegraph and. telephone 
wire; T. Bolton & Sons and Shropshire Iron Co., telephone wire; Gambrell 
Bros., International Electric Co. and Spagnoletti (Ltd.), protective appa- 
ratus; Millar's Timber & Trading Co., wood arms ; Bullers Limited. iron 
castings and insulators; Doulton & Co. and Taylor, Tunniclitf & Co., 
insulators; Baldwin's (Ltd.), F. W. Cotterill (Ltd.), Phanix Bolt & Nut 
Co., Portland Bolt & Nut Co., and €. Richards & Sons, telegraph iron- 
work; John Brotherton (Ltd.), Clay Cross Co., Cochrane & Co., J. 
Russell & Sons, and Wellington Tube Works, iron pipes; R. Wavgood & 
Co., two cleetric lifts, P.O. Telegraph Stores, Birmingham ; Airds (Ltd.), 
laving lines of pipes, Glasgow ; and Wm. Griffiths & Co., laying lines of 
pipes, Great Dover-strect, Lee High-road, and Burnt Ash-hill, London. 
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MUNICIPAL REPORTS AND ACCOUNTS. 
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Ayr.—The annual report and accounts of the electric supply 
department were adopted by the Council on Monday. 

‘The number of consumers connected during the year was 64, bringing 
the total to 1,462. The revenue for the year was £13,883, a decrease of 
£1,017. For private lighting the figure was £7,477; power, £1,079; 
public lighting, £3,028; tramwavs, £1,978; and miscellaneous, £269. 
The decreased revenue was due to a reduction in the price of current from 
4d. to 31d., and to the substitution of metallic filament for carbon filament 
lamps. The gross profit was £6,597, or 6-34 per cent. of average capital, 
comparcd with 7°76 per cent. in previous year. After paving £2,621 for 
Interest on loans and contributing £2,979 to the sinking fund the net 
surplus wes £996, which has been added to reserve fund. 

Watford.—The accounts of the electricity supply department for 
the year ended March 31 show capital expenditure £102,560 (increase 
£3,330), of which £29,066 has been repaid. 

Revenue was £16,418 (compared with £13,791 in previous yeer), work- 
ing and general expenses were £7,208 (against £6,292), leaving gross 
profit £9,210 (£7,495), interest and instalment of principal amounted to 
£7,088 (£6,705), leaving net profit £2,122 (£791). Works costs were 
0-79d. (0-88d.) per unit sold, and total costs (exclusive of capital charges) 
1-17d. (1-32d.). Units generated were 1,655,780 (1,348,986) and sold 
1,480,447 (1,142,546). The connections for private light and power were 
equivalent to 76,153 (63,833) 32- watt lamps, and the maximum load was 
902 kw. (760 kw.) 


COMPANIES’ MEETINGS AND REPORTS.. 


— Ag: 
Letters Patent Insurance Co. (Ltd.) 


Mr. Epoan ConkN, who presided at the statutory meeting of this 
Company on Tuesday, said that the business of the Company was some- 
what ditferent from tnat of ordinary insurance companies, and a con- 
siderable amount of difficulty had had t» b» overcome in the preparation 
of th» necessary documents with which the Company had to b» fully 
forcitied before it could commence it: business. Policies of insurance 
and proposal forms had to be prepared. In th? starting of a life office, 
or a now fire office, on? could tak» the policies already in use by other 
offices an l adapt them t» on?'s own requirements, but in the case of this 
particular Company they had had to frame an entirely new set of rules, 
regulations and policies. ‘That was easy to understand, because the 
nature of the business in which they were interested was of an entirely 
different nature from that of ordinary insurance companies, and their 
lawvers and the best counsel they could obtain had been using their 
brains with a view to safeguarding the interests of the company, while 
bearing in mind the interests of those desiring to take out policies, The 
great advantage of a company of their sort was that it was of an inter- 
national character. Policies of insurance to protect patents from in- 
fringement, policies of utility in the case of patents, and to insure in- 
ventors against infringement required most careful investigation. The 
eflicient staff which they had and the expert advice which they were able 
to consult placed them in a position in granting their policies to see first 
of all that the Company, as well as the insured person, was thoroughly 
secured. The Company would be a great advantage to inventors and 
also to those who were in the habit of investing money in new inventions, 
because, on applying to the Company for a policy of insurance they 
might feel certain that it would not be granted in any circumstances until 
the Company had thoroughly inquired into the nature of the patent, its 
validity, and the possibility of its being infringed ; in other words, 
making a most careful inquiry into the whole question before the policy 
was issued. In illustration of that he might mention a case in which 
they had inquired about the validity of some patents on which a pro- 
spective client proposed to take out a policy, on the understanding that 
if they found that the patents were valid they would mak» n» charge for 
the inquiry ; whilst, on the other hand, if they found that the patents 
were not valid a charge would b» made. As a result of their inquiry 
they had found that the patents in question were absolutely worthless, 
and the prospective client had paid the sum charged, and thanked them, 
because th? result of their investigation had saved him from the loss of a 
coniderable sum of money which he had contemplated spending in 
connection with those patents. Although h^ (the Chairman) did not 
wish to appear unduly optimistic, he was personally of the opinion that 
thev had a successful future. He personally was interested in the com- 
pany to a considerable amount, and it was owing to the amount of money 
which he personally had lost in connection with worthless patents that he 
had decided to take a hand in the busines» He thought that there was 
every possibility of success for a business which could safeguard people 
who invested money in patents—both those patents which were success- 
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ful and those which might be infringed. He might add that they had 
now given up their temporary offices, and obtained others in Lincoln's 
Inn, which, he thought, was a neighbourhood which would b» particu- 
larly suitable for them. They had a considerable number of proposals 
before them, and he had every confidence in the success of the Company. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—The revenue for the 
veer ended June 30 amounted to £232,351. After providing for all ex- 
penses, including £17,322 for debenture and other interest, the renta] and 
percentage of profits payable to Auckland Council amounting to £5,259, 
end setting aside £20,000 to renewals and depreciation account) the sur- 
plus is £51,609, making with £7,147 brought forward, £58,756. The 
directors, after placing £18,238 to reserve, recommend a further dividend 
on the ordinary shares at rate of 11d. per share (tax free) for the half-year 
ended June 30, making a total dividend of 1s. 6d. per share for the year, 
leaving £8,268 to be carried forward. An extraordinary general meeting 
will be held on Oct. 21 for increasing the capital of the company to 
£500,000 by the creation of 50,000 new preference shares of £1 each. 


CAPE ELECTRIC TRAMWAYS (LTD.)—For the year ended June 30 
there was a profit of £77,586. 12s. 8d., and after providing for deben- 
ture interest, redemption of debentures, and taking into account 
balance brought forward and crediting reserve fund with £8,000, the 
balance is £28,662. 11s. 7d. There was a further satisfactory increase 
in earnings on the figures of the previous year in both Cape Town and 
Port Elizabeth, and the consequent increase of profit enables the 
directors to recommend payment of a dividend of 5 per cent. (tax 
free) on the ordinary share capital, leaving a balance of £4,101. 9a. 7d. 
to carry forward. In Cape Town 13,733,656 passengers were carried, 
the receipts being £135,369. 83. 1d., against 12,318,110 passengers and 
£131,702. 8s. 8d. for 1910-11. In Port Elizabeth 3,747,913 passengers 
were carried, the receipts being £36,822. 12a, 5d., against 3,565,093 
passengers and £35,632. 2s. 5d. receipts. 


COMPANIA ARGENTINA DE ELECTRICIDAD —This company, which pos- 
sesses 12 electric light stations and 2 gas works, has also obtained control 
of the Cia Luz y Tranvias de Norte (the owners of the Salta clectric tram- 
wavs), made a gross] profit of $610,443-73 for tho year ended July 31, 
and, after providing $203,701-98 for amortization and reserve, the balance 
was $406,741:75, which, with $10,911-43 brought forward, made 
$417,653-18, out of which $100,000 went to reserve, $32,539-30 to 
directors, $252,725 in payment of 8 per cent. dividend. Th? authorised 
capital is $10,000,000, of which $4,831,230 is paid up. There are also 
8 per cent. debentures to the amount of $300,000 gold. 


DICK, KERR & CO. (LTD.)—At the meeting on Tuesday th? cha'rman 
(Mr. C. T. Cayley) said that the meeting was being held later this year than 
in previous years because their business had so chang^d during the last 
two or three years that it would be impossible to get the accounts from 
such far-distant places as Australia and Japan in time for their accountants 
to audit them in September. He would ask them to allow the mecting to 
b» postponed in future until the end of October. The company had had 
a poor year ; indeed, the poorest year since the foundation of the business. 
The prospects were encouraging at the time of the last meeting, and the 
non-fulfilment of their hopes was due partly to the fact that some of the 
contracts which had been completed during the past year had viclded a 
less profit than was anticipated, and partly to delays which took place in 
the commencement of new contracts which at that time seemed imminent. 
The contracts entered into during the last five ycars had been taken in the 
face of great competition, and, as much of the company's work was neces- 
sarily accepted a long time before it could be executed; a considerable 
number of contracts finished last vear were, in fact, taken when such com- 
petition was at its keenest. In the immediate past the railway and coal 
strikes affected more particularly their manufacturing business at Preston, 
because, while they were well provided with stocks of coal, they were 
greatly hindered in the execution of orders ; in fact, thoy had to stop work 
at one time because of the impossibility of getting in raw materials end 
also of making delivery of manufactured goods. The net result in that 
department was that, with the works order book at the maximum, their 
net production during the 12 months under review was, with the exception 
of on? vear, the minimum since they entered that field 10 vears ago. The 
same remarks in respect to strikes apply to the contracting department, 
with the addition that it was also seriously affected by the dock strike, 
because of the impossibility of g.tting cement. The order book was 
healthy, the Preston works being tuller than it had ever been of that class 
of manufacture best suited to it, and the very greatest care was boing 
taken by the directors and management to take no orders that would not 
show at least a moderate profit. After explaining the figures of the 
balan^e-sheet he said the directors were convinced that there were many 
grounds for hope that the resuli revealed by the profit and loss account 
was one such as only came occasionally within the experience of any 
trading concern, and to that coneern in particular. There never. was 
a time in its history when its organisation was more complete, or when 
its reputation to produce the best article stood higher. ‘They had an 
experienced and excellent staff and a management devoted to the best 
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interests of the company. The retirement of Messrs. John Kerr and Geo. 
Richardson from the board was caused by private reasons, and had no 
connection with the poor results of the past vear. 


DRAKE & GORHAM (LTD.)— At the meeting on Wednesday the chairman 
(Mr. B. M. Drake) said that the profit (9,021) for the past vear was 
£1,837 better than for 1911, which showed an increase of £1,427 on the 
previous year. ‘They were adopting a conservative policy in proposing 
to keep the dividend at the same rate as last year, for their available 
working capital was none too large for the important developments in 
hand. It had been a source of satisfaction to the directors to note the 
large numbers of unsolicited testimonials that were received. concerning 
the capability of their engineers end the care exercised by both foremen 
and men. "Their policy of employing the best engineers and men was 
sound, for, with work going on in every part of the country, it was essen- 
tial that managers, foremen and men should all be equally interested 
in securing the good name of the firm. Colonel Holden had kindly con- 
sented to give the firm the benefit of his long experience as superintendent 
of the Arsenal in connection with certain new developmenis which the 
company had in hand. After mentioning some of the current. vear's 
clientéle, he said that the impetus given to electric lighting bv the intro- 
duction of the metal lamp still continued for not only were they enabled 
to bring electricity within the means of many who could not formerly 
have afforded the luxury, but it had also decreased the bills for current 
from supply stations to such an extent that it was now actually cheaper 
then gas. The policy of conducting their wholesale. business as an 
entirely separate organisation had been justified. The turnover had 
considerably increased, and a still further improvement was apparent 
on the few months of this vear's trading. The business of the Metallic 
Filament Lamp Co. trading in Liverpool had been acquired during the 
year, the consideration for goodwill being met out of part profits, so that 
foratime the benefit of that business would not be apparent in the balance 
sheet ; but the results so far had answered their expectations. They had 
now wholesale depots in Manchester, Liverpool, Glasgow, Bristol, Leeds, 
Cardiff, Sheffield, Dublin, Belfast, Newcastle-on-TFyne and Middlesbrough. 
Th'ir manufacturing profits had increased considerably, and the factory 
was at present busy. The use of electricity as a means of tran smiitiing 
power was rapidly extending, and during the year they had don» work 
of that class for a number of important firms. Trade hul been parti- 
cularly brisk in the North, and their Manchester branch was to b. con- 
geatulated on the greatly improved results. He had every hope that, 
if the present wave of good trade continued and the political horizon 
cleared, their progress would continue. 


FERRANTI (LTD.)—The profit on trading for the year to June 30 
was £51,759. 6s. 7d., and, after crediting discounts, interest and 
transfer fees, and deducting general establishment charges, repairs 
and renewals, legal expenses, bad debts and directors’ and trustees’ 
fees, the balance is £21,333, 9s. 11d., which has b en applied in paying 
interest on prior lien debentures (£805), on first mortgage debenture 
stock (£5,009) and on bank and temporary loans (£1,559. 18s. 10d.) 


and appropriating £10,000 for depreciation reserve, leaving a balance 


of £7,128. 11s. 1d., which, with amount brought forward (£5,327. 4s.) 
makes £12,455. 15s. 1d., which the directors recommend should be 
carried forward. The results for the year again show an improvement 
over those for the previous year. Owing to the expansion of the com. 
pany's business arrangements are about to be made to issue £50,000 
6 per cent. five-year notes The proceeds, after repayment of the 
prior lien debentures, will be available for working capital. 


MONTEVIDEO TELEPHONE CO., (LTD.)——The directors’ report for the 
year ended July 31 states that, after providing for all charges in Monte- 
video and London, the met profit is £25,119. 15s. 4d., against 
£22,144. 19s. 11d. for the previous vear. The interim dividends paid on 
May l last absorbed £4,342. 14s., leaving £20,777. Is. 4d., to which is 
added £4,381. 2s. ld. from last year, making an available balance of 
£25,108. 3s. 5d. After applying £15,000 to depreciation of property and 
plant, and transferring £1,500 to reserve (bringing that account up to 
£60,000), the directors recommend payment of tinal dividends of 23 per 
cent. upon the preference shares and 3 per cent. upon the ordinary shares, 
making for the year 5 per cent. on the preference and 6 per cent. on the 
ordinary shares, leaving £4,315. 9s. od. to be carried forward. The 
number of new subscribers during the year has again shown a moderate 
Increase. 


NEW GENERAL TRACTION CO. (LTD.)—'l he directors’ report for the 
16 months ended July 31 states that the scheme of re-organisation of the 
capital has received the approval of the Court. The revenue received 
from the various sub-companies amounted to £37,521. 4s. 4d., against 

22,656. 13s. in previous year. The gencral expenses (including directors’ 
fees and legal charges) amounted to £2,565. 163, 4d., agsinst £2,147. Ns. 
The acco unis show a profit of £15,169. 12s. 10d. and the directors recom- 
mend £1 0,48) should be appropriated to payment of a 4 per cent. dividend 
aud that the balance of £4,689. 12s. 10d. be carried forward. The divi- 
dend received from the Coventry Electric Tramways Co, for th? vear 1911 
was increased to 94 per cent. Coventry Corporation has duly carried out 
the purchase of the Coventry tramways. The accounts of the Norwich 
system show that there was an increase in traflics for the vear and a 
decrease in expenses. A dividend of 2 per cent. was received from that 
company for the vear ended June 30, 1911, against 1] per cent. for the 
previous year. The Douglas Southern. Electric Tramways paid 7 per 
cent. on its preference shares and 1] per cent. on its ordinary shares. ‘The 
income from the Pailadelphia undertaking for the 16 months amounted 
to £20,147. 68. 9d. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


BRABBINS PUELLESS ENGINE SYND. (LTO.) (124,686.)— teg. Oct. 10, 
capital £50) in £1 shares, to carry ou the business of engineers, cycle 
and motor manufacturers, electricians, &c. Private company. First 
directors are A. G. Jeffs, B. Brabbins, W. Sammons and A. E. Edwards. 


COMMERCIAL CABLE CO. (LTD.) (124,712.)—Reg. Oct. 1l. eapital 
£2,000 in £5 shares, to take over the whole or any part of so much of the 
undertaking of the Commercial Cable Co, (incorporated under laws of 
State of New York, U.S.A., in Dec., 1883, and now carrving on business 
in the United Kingdom) as is situate or is carried on within the United 
Kingdom or other part of Europe, or in any colony or dependency of the 
United Kingdom, to generally acquire and assume wholly or in part any 
of the undertaking, property, business, rights, assets and liabilities of the 
said company or of any other company or association having amony its 
objects the carrving on the business of a telegraph, telephone or cable 
company, to construct, establish, lay, maintain, repair, renew and work 
submarine cables, and land, wireless or other telegraphs or telephones 
between and in Great Britain and lrelaud. and any other part of Europe 
and any colony or dependency of the United Kingdom and America 
(North and South), and between and in any places or points forming or 
invended to form part or parts of any kind of telegraphic or telephonic 
communication or submarine cable route in or between those places or 
any intermediate places or in any part of the world ; to manufacture, for 
use or sale, and deal in submarine or other telegraph cables, wires, and 
wireless telegraph installations, instruments and other apparatus, to 
enter into and carry into eileet working, traffic or other agreements with 
Governmonis, Government departments, railway, postal, steamboat, 
telegraph and other companies and authorities, &^. The subsertbers 
are Geo, G. Ward (New York) and F. Ward (manager in England of the 
Commereial Cable Co.) Private company. First. directors ace C. H. 
Mackay, G. G. Ward, E. C. Platt, G. Clapperton and F. Ward. 


MORTGAGES AND CHARGES. 


CREED, BILLE & CO. (LTD.)—Two debentures, dated Oct. 3, 1912, to 
secure £1,175 and £2,350 respectively, charged on company’s under- 
taking and propérty,}|fincludingjuncalled capital. Holders: W. A. 
Coulson and F. G. Creed. 


MANN, EGERTON & CO. (LTD.)—Debenture charged on company's 
undertaking and property, present and future, including any issued or 
uncalled capital (but not unissued capital or calls already in arrears), 
dated Oct. 3, 1912, to secure all moneys due or to become due from the 
company to Barclay & Co., not exceeding £10,009. 


CITY NOTES. 


nea 


MEMORANDA .Oct. 17:.— Bank rate 5 per cent. (Oct. 17, 1912). 
Prico of silver, 29]?. per oz. Consola 72i —754 for money ; 75—'75| for 
account. Consol. Pay Day, Nov. 6; Stock and Siares Continuation 
Days, Oct. 28 and Nov. 12. Ticket Daya, Oct. 29 and Nov. 15; Pay 
Days, Oct. 30 and Nov. 14; Mining Shares Carry Over Day, Oct. 25. 

PRIOR). oF MkTALS (London).— Copper, cash, 76$ ; three months, 
773. Lead, English, 211 —213; Foreign, cash, 203—214 ; three months, 
201 —21; Spelter, 271—271; Tin, English, 229—231; Foreign, cash, 
220; three months, 225]. /ron, Cleveland, cash, 66/10; three months, 67/5. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—The 
directors announce an interim dividend at rate of 8 por cent. per 
annum (tax free) on the ordinary shares for the past half-year. 

COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD. )— The transfer books 
and register of holders of second dsbenture stock of this company will be 
closed from 18th. to 31st. inst. inclusive, preparatory to payment of 
interest due Nov. I. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)— The directors have declared 
an interim dividend for the half-year ending June 30 last, at the rate 
of 5 per cent. per annum (tax free), payable on and after the 1st prox. 
The transfer books will be closed from 18th to lst instant, inclusive. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) -This company's traftic 
receipts for thy fortnight ended Oct. 15 were R25,377 (increase R3,039). 
Aggregate from Jan. 1, R474,513 (increase R52, t00). 

NEW WIRELESS TELEGRAPH CO.— The Cie. Universelle de Telegraphic 
et de Telephonie. sans Fil has been formed in Paris with a capital of 
10,000,000 franes to organise and exploit commercially radio-telegraphic 
long-distanee communications, and especially trans-Atlantic wireless 
messages by means of the high-frequency machin’ invented by Prof. 
Rudolf Goldschmidt. The directors are MM. Paul Disléece (president), 
Lazare Weiller, Kurt Sobernheim (Berlin), Emile Cohn (Berlin), Julius 
Drucker (Brunn), Robert Held (Berlin), Dr. D’Arsonville, Marcel Bloch, 
J. Bordelongue (manager of the Compagnie Générale d' Electricité), 
Alex. Imbert, Réné Robard and E. G. Sins. The direetors, unless 
otherwise stated, belong to Paris. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.) —The directors have 
declared the following interim dividends: 3 per cent. on 6 per cent. 
cumulative preference shares for current. year (less tax) and 3 per cent.on 
ordinary shares (tax free). The warrants will b» posted on 31st inst. 
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The Congress of Applied Chemistry. | 

Tur International Congress of Applied Chemistry at 
Washington seems to have been remarkably successful, 
owing partly, no doubt, to the large area of the United 
States as compared with that of other countries, and 
partly owing to the great activity there shown. In fact, 
the Congress was on a scale altogether exceptional. As 
was only natural, work in connection with the electric 
furnace was prominent. We are glad to note that electric 
smelting of iron is gradually becoming more promising as 
experience is gained. At present the capacity of furnaces 
for this purpose, either in use or building, amounts to 
32,500 H.P.—no mean[figure. From a Paper by Mr. D. A. 
Lyon it appears that, with coke at 24s. per ton for smelting 
and electric power at,61s.Tper kilowatt-year, the difference 
in cost of operation between the blast furnace and the elec- 
tric furnace is small. The above is not among the cheapest 
prices at which electric power can be obtained, though it is 
not obtainable at such aYprice as this from gas or steam 
plant, except, perhaps,"on a “restricted hour" basis. It 
can be seen, however, that the question of cheap power 1s 
becoming somewhat le:s\important. On the other hand, 
the price of steam-generatel power is becoming s:ealily 
less, and recently one of our contemporaries announced con- 
tracts varying fromY0:15d. down to 0'11d. per unit in the 
North of England. Another Paper of interest was that by 
Mr. F. A. J. FrrzaERALD upon heat losses in electric furnaces. 
A glance at this and other Papers is sufficient to emphasise 
the fact that a very7greatideal of experimental work yet 
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Chicago's New Power Station. © 
THosE of our readers who have followed the rapid 
development of the Commonwealth Edison Co. of Chicago 
during the last year or two will remember that the erection 
of a huge generating station (known as the North-West 
station) was recently commenced, this station being intended 
to supplement the supply of electrical energy from the Fisk- 
street and Quarry-street stations of the Company, which 
now contain plant of a total capacity of 204,000 kw. The 
complete scheme for the extension comprises twin stations, 
` each group of buildings housing six 20,000 kw. vertical 
turbo-generators with their steam-raising plant and 
auxiliaries ; and the total cost is estimated at £4,000,000— 
that is, at the rate of £16-7 per kilowatt of plant installed. 
Mammoth plant, however, is not the only feature of the new 
station ; in fact, its 20,000 kw. units will shortly be over- 
hadowed by the 25,000 kw. set that Messrs. Parsons & Co. 
ire constructing for the Fisk-street station. Attention is 
more particularly called on the present occasion to the 
attempt that has been made to render the station, which is 
located in a residential district, by no means a blot on, but 
rather an acquisition to, the landscape. The station is 
situated on a 109-acre plot of land, and this has been laid 
out as an attractive park, with trees, lawns, winding road- 
ways, flower beds, &c. Further, symmetry is stated to be 
an important feature of the scheme, the buildings, and even 
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remains to be done before the whole subject of electric 
furnace work in steel is brought to be an exact science. 


DENISE 
Tripling the Frequency. 

IN another column will be found an interesting account 
of an arrangement for obtaining from three-phase current 
single-phase current at triple the frequencv. It is well 
known that if three-phase current is used at a low frequency, 
as is sometimes the case on electric railwavs, it is diffieult to 
obtain satisfactory lighting except through the medium of a 
rotary converter. Special lamps have also been used 
taking all three phases, but thev have obvious disadvan- 
tages, and although groups of three lamps close together, 
with one lamp on each phase, mav be emploved, this is not 
very convenient. The arrangement .suggested by Mr. 
SPINELLI consists essentially of three single-phase trans- 
formers, or their equivalent, each being excited bv one 
phase and the three secondaries being connected in series. 
Under ordinary conditions the secondary winding would, 
of course, show no E.M.F., as it would be the seat of three 

 E.M.F.5 which would neutralise one another; but if the 
iron is saturated the secondarv becomes the seat of an 
E.M.F. having three times the frequency of the primary. 
Jt is stated that not only is the arrangement reasonably 
efficient, but it has the further advantage that a constant 
pressure can be supplied irrespective of fluctuations in the 
three-phase pressure. so that the device mav very possibly 
be found to be of considerable utility. Single-phase railwavs 
are much more general than three-phase, and, therefore, 
it is really more important to be able to increase the fre- 
quency of single-phase than of three-phase current. It will 
be remembered that for this case also a device, due to Mr. 
G. VALLAURI and depending upon the effect of hysteresis, 
is available. and was described in THE ELECTRICIAN in 
January last. 


The Lighting of Textile Mills. 

AN interesting article on the economics of the lighting of 
textile mills appeared in a recent issue of the '* Yorkshire 
Observer." The futility of considering the question of the 
best svstem to use for this purpose from the point of view of 
the lighting bill alone is well exposed, and it is further 
pointed out that before the question can be properly solved 
every factor likelv to have an influence upon it must accu- 
ratelv be determined. How great the influence of these 
factors may be is not alwavs realised. For instance, it mav 
surprise our readers to learn that, under the ordinarv condi- 
tions of artificial light. between 12 and 20 per cent. less work 
is turned out in a textile mill than would be the case if the 
whole of the work could be done in davlight. About 500 
hours a vear are worked under artificial light, resulting 
ina loss of production of about 2 per cent. of the mill's 
output. In other words, the equivalent] of six to ten 
whole working davs a vear is lost in each mill. Now, 
there is no excuse for this state of things with our present 
knowledge of scientific lighting. With properly arranged 
metal-filament lamps and suitable reflectors, adequate 
illumination can be emploved to turn night into dav in 


the mill as far as production is concerned. Every mill- 


owner, both for the sake of his own pocket and for the 
health of his operatives, should make a point of consulting 
an expert as to the best method of illumination to employ 
in his works. After all, though it is a trite saying, best 
t$ the cheapest in the long run. 

ode 
Speed Limits. 

THE problems connected with street traffic in London 
still provide plenty of “ copy " for the daily Press. For 
the moment the large loss of life and the almost innumerable 
minor accidents due to street traffic are probably receiving 
most attention. Too much importance should not be 
attached to comparisons between the number of deaths and 
injuries caused by the various classes of traffic ; nevertheless, 
these certainly appear to show that the proportion of fatal 
to non-fatal accidents is far higher in the case of motor 
omnibuses than where tramwavs are concerned, the figures 
for the vear 1911 being 27 persons killed and 2,159 injured 
in the case of electric tramways in the Metropolitan area, 
as against 95 and 1,690 respectively for motor omnibuses. 
There are considerable difficulties in devising a satisfactory 
life-guard for motor omnibuses, but if, as has been suggested, 
the majority of accidents are “side” (not " head on ") 
accidents in which cyclists are generally involved, it should 
be possible to fit an effective shield that need not approach 
verv close to the road surface. The question of limiting 
the speed of motor vehicles is also receiving much considera- 
tion, and the agenda for the meeting of the London County 
Council this week contained the replv of the Commissioner 
of Police to a request bv the Council for his views on the 
desirabilitv of reduced speed limits in certain thoroughfares. 
The Commissioner is opposed to the imposition of such 
limits, largelv because he believes thev could not be satis- 
factorily enforced ; but other reasons are also given. Much 
dangerous driving, however, often arising from drivers 
endeavouring to pass or keep ahead of competing vehicles, 
undoubtedly does take place, and efforts should rather be 
made to check this than to enforce speed limits. An 
important advantage of the tramcar to our mind is that its 
path is absolutely definite, thereby ensuring a certain amount 
of securitv which is altogether absent in the case of motor 
traffic. This virtue unfortunately carries with it a dis- 
advantage, namely, that tramcars cannot approach the foot- 
paths, and, consequently, passengers are exposed to some. 
danger in boarding or leaving a car. It seems impossible 
to eliminate this danger, except where streets are sufficiently 
wide to admit of special refuges, or where allevs can be 
reserved entirely for tramway traffic, as in some of the Paris 
boulevards. 


————— i p ——————— 


Imperial Wireless Service Agreement.—It is announced 
that Sir Albert Spicer has been appointed chairman of the 
Select Committee of the House of Commons on the Marconi 
contract. The Committee will consist of the following 15 
members (six Liberals, six Conservatives, two Nationalists and 
one Labour member) : Sir Albert Spicer (chairman), Sir Herbert 
Roberts. the Hon. Neil Primrose, Lord Robert Cecil, and 
Messrs. Handel Booth, J. Faleoner, G. Harvey, L. C. Amery, 
G. D. Faber, D. Macmaster. H. Smith, H. Terrell, J. Mooney, 
W. Redmond and J. Parker. 


Royal Engineers (T.F.)—Lieüt. Lawrence B: Brierley 
(Western Air-line Telegraph Company, Western Command 
Telegraph Companies, Royal Engineers, Army Troops) is 
seconded as from July 12, 1912. 

‘Contraband of War.—The British War Office has: been 
notified by the Greek Government that apparatus and mate- 
rials for telegraphs, telephones, wireless telegraphy and rail- 
ways, and nautical instruments, will be considered contraband 
of war during the hostilities between Greece and Turkey. 

New City Electrical Engineer at Liverpool.—Mr. Harold 
Dickinson, manager of the Leeds Corporation Electricity Works, 
has been appointed city electrical engineer at Liverpool. We 
congratulate both Liverpool and Mr. Dickinson on the result, 
which was only arrived at after the claims of 65 candidates had 
been considered. Mr. Dickinson was born on May 28, 1867, 
and after being educated at Tettenhall College, Wolverhamp- 
ton, he entered the shops of Messrs. Elwell-Parker, of Wolver- 
hampton. After passing through the various departments at 
these works he went to Mason’s College, Birmingham, whence 
he obtained an appointment on the engineering staff of the 
House to-House Company (now the Brompton & Kensington 
Company). He next went to Spain in the employ of the Madrid 


Mr. HAROLD DICKINSON, THE NEW City ELECTRICAL ENGINEER OF 
LIVERPOOL. 


Electricity Co., and then joined the staff of Messrs. Hammond & 
Co. when they were engaged on the erection of generating plant 
for the Dublin Corporation. Subsequently Mr. Dickinson 
became manager to the Yorkshire House-to-House Electricity 
Co., occupying that post until January, 1893. when the Com- 
pany s works were taken over bv the Leeds Corporation. Since 
then he has been manager of the Leeds Corporation electricity 
undertaking. Recently Mr. Dickinson prepared an important 
report (abstracted in our last 1ssue) on future extensions of the 
Leeds electricity undertaking. He has been chairman of the 
Yorkshire Section of the Institution of Electrical Engineers. 


Oable Interruptions. Date of Interruption. 
Latekia—Palura ....................eeeenmeees May 26, 1910 
Alhucemas — Penon de la Gomora...................-- Feb. 28, 1912 
Melilla—Chafarinas ............ eene Feb. 28, 1912 
Jeddah—Suakim ..... seem Mar. 4, 1912 
Chafarinas—Nemours .............. sss. April 10, 1912 
Salonika—Lemnos .......... eee April 18, 1912 
Chio— Tenedos ....................... eem April 20, 1912 
Syra—Chio (Land 2) ..................... eese April 20, 1912 
Scalamova—sSamos ........... eee nme April 21, 1912 
Marmariza—Rhodes.................... eese April 21, 1912 
Bessika—Tenedos  ............ enm ee April 24, 1912 
Poulocondore— Pontianac........ ....... eere July 5, 1912 
Tokyo : QUATIT URS Fe dus Sept. 10, 1912 
Tangier Cadiz cine ier ERR ENS Oct. 2,1912 
Cayenne— Salina .............. eee VERNA Oct. 9,1912 
Puerto Plata — Martinique .. ... enne Oct. 21, 1912 
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Goods Clearing Houses.—Mr. A. W. Gattie will deliver a 
lecture on Saturday next at 6 p.m. before the Great Central 
Railway Co. Debating Society on “ The Economies and Ad- 
vantages to be obtained by the Institution of Goods Clearing 
Houses, suitably designed and adequately equipped and ap- 
proached.” The lecture will take place at the Grand Hotel, 
Leicester. The employés of all railways running into Leicester 
have been invited, and Sir Sam Fay, general manager of the 
Great Central Railway, has been asked to preside. 


Electricity Tariffs in Boston.— According to the “ Electrical 
Review and Western Electrician " the Edison Electric Illumi- 
nating Co., of Boston, has just announced a new rate for elec- 
tricity used in charging electric lorry and automobile batteries, 
which will be of grea£ advantage to private garages, enabling 
owners of electric vehicles to reduce greatly their operating costs. 
The new rate is 14d. per kilowatt-hour for electricity furnished 
after the first 20 kilowatt-hours have been consumed per month 
at the present rate of 5d. This rate also applies to charging 
storage batteries, to cooking, heating, electroplating, refrigera- 
tion, water supply and irrigation. 


Electric Safety Lamps for Miners.—According to the 
“ Manchester Guardian," the Home Secretary desires it should 
be known that the competitors who sent lamps to be tested 
in the recent competition for the prize for the best electric 
safety lamp sent them at their own risk, and that the severe 
tests to which they were subjected resulted in many cases in 
the breakage of lamps or parts of lamps. While every en- 
deavour is being made to return the lamps of unsuccessful 
competitors intact, neither the Home Office nor the judges 
can accept any responsibility for lamps or parts of lamps that 
may be damaged or cannot be returned. The judges cannot 
undertake to answer any letters on the subject of the com- 
petition. | 


Electric Traction and the Channel Tunnel.—In a pamphlet 
entitled “ The Anglo-Continental Express Electric Railways 
as Defensive Works," Mr. W. Rose Smith proposes the con- 
struction of an electric railway from London to Dover, thence 
through a Channel tunnel to Calais, and so to Paris without a 
change. Mr. Smith states that a committee of French financiers 
will be approached in Paris with a view to the promotion of a 
company there for the inception and construction of the 
electric railway from Paris to Calais, and of the portion of the 
Channel tunnel to be constructed under French auspices. 
All the complications of management arising from two or three 
boards of directors, with joint committees, and board of 
arbitration over them, will be avoided by the formation of a 
joint Anglo-French company, to obtain Parliamentary powers 
in France and Britain for the entire work. The estimated cost 
of the tunnel, with interest on capital during five years of 
construction, is £5,000,000. 


Proposed Memorial to the Late Prof. Tait.—At the time 
of Prof. Tait’s death in 1901 it was proposed that a memorial 
should be founded in connection with the University of Edin- 
burgh. It was not, however, possible to carry out the scheme 
in its entirety, as an Extension Fund was then being raised, 
but, nevertheless, two funds were provided, one by Sir John 
Jackson, M.P., and the other by a few old students and friends, 
for the purpose of ensuring the continued prosecution of 
research work on Prof. Tait's lines. After the completion of 
the extension scheme a year or two ago many old students 
expressed their regret that they had not had an opportunity 
of contributing to a Tait memorial; and this feeling was 
renewed on the publication of the professor’s-life by Dr. Knott. 
Accordingly, in November last, a meeting of old students and 
friends was held in the Physical Laboratory of the university, 
Principal Sir William Turner presiding. It was unanimously 
resolved to give all old students and old associates of the 
professor the opportunity which many of them desired, and a 
committee was appointed to settle the form of memorial and 
to bring the project to the attention of those interested. It 
was recalled that Prof. Tait himself had strongly urged the 
foundation of a second chair in his department, and the Com- 
mittee accordingly decided to recommend the raising of a fund 


88 


THE ELECTRICIAN, 2 ORERE 2 oe 


of from £20,000 to £25,000 for the’ purpose of endowing a 
second professorship of natural philosophy. The proposed 
chair would be connected with the department of the late pro- 
_fessor’s work in which he achieved especially conspicuous 
" success—namely, the application of mathematics to the 
solution of physical problems, including thuse which bear upon 
engineering and other departments of applied science ; and the 
Committee feel sure such a chair would pot only form an 
appropriate and worthy memorial, but would also be in itself 
of the highest utility. The Committee are making every effort 
_to bring the project to the attention of all old students, both 
_at home and abroad, and they are confident of getting into 
communication with over 6.000 of them. They feel justified. 
however, in appealing not to old students merely. but also to 
men who were associated with the professor in any department 
of his work; to natural philosophers, mathematicians and 
scientific men generally, who through their study of his pub- 
 lications have become indebted to him as a teacher; to those 
who are interested in the progress of our universities, and 
recognise the great value of his services to education ; and to 
such of his fellow citizens as take pride in his scientific eminence 
and recall with interest his picturesque personality. The 
hon. secretary, Prof. J. G. MacGregor. the University, Edin- 
burgh, will be glad to furnish any "information that mav be 
desired. Subscriptions should be sent to the hon. treasurer. 

Sir George M. Paul, 16, St. Andrew-square, Edinburgh. 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We give a further instalment of Mr. Shunkichi Kimura's article on 
the '* Design of a Radio-Telegraph Station " (p. 95). 

Dr. H. S. Hele-Shaw took for the subject of his presidential address 
to the Association of Engineers-in-Charge the ‘ Sources of Energy 
Available for Power " (p. 90). 


An account is given of the signal system of the New York, West- 
chester and Boston Railway (p. 92). 

Mr. R. Mvles Hook recently read a Paper entitled '* Correct Time 
before the Institution of Post Office Electrical Engineers (p. 103). 


A Paper on “ The Use of Reactance in Transformers " was read 
on October 11th by Mr. W. S. Moody before the American Institute 
of Electrical Engineers (p. 106). 


The ** Paragon " balanced electrical power system for providing. 
without the use of resistances or field regulation. a wide range of 
speeds for an installation of electric motors is described on p. 108. 


Some particulars are given of the policy of the Victorian Govern- 
ment with regard to the electrification of the Melbourne suburban 
rallways and the erection and equipment of power houses for the 
supply of current for the railways and for general purposes outside 
the present Melbourne electricity supply area (p. 118). 


E 


The Uruguay Senate have confirmed the Bill previously passed 
by the Chamber of Deputies giving the State the monopolv of the 
right to supply electrical energy for all purposes. and a list of towns 
in which the Government propose to erect generating stations is given 
on p. 118. 


Reports by the chief electrician to the New Zealand Government 
(Mr. Buckley) and the secretary of the New Zealand Post Office ( Mr. 
Robertson) in favour of the adoption of the automatic system in the 
Government telephone exchanges are abstracted on p. 118. 


Some particulars of reduced scales of charges for current at 
Bournemouth, Marylebore and Taunton are given (p. 117). 

Municipal Loans.—Shefficld Corporation have received permission 
to borrow £57,000 for mains, services, substations, &e. (p. 115). 

An inquiry has been held into the application of Watford Council 
for sanction to a loan of £12,038 for extensions of generating plant 
and for cables (p. 115). 


Parliamentary. —The names of the Select Committee appointed to 
inquire into the terms of the contract with Marconi's Company in 
regard to Imperial wireless telegraphy are given on p. 112. 

Legal.—The arbitration proceedings between the National Tele- 
phone Co. and the Postmaster-General were continued during the 
week (p. 110). 

Companies’ Meetings and Reports.—The meetings of Auckland 
Electric Tramways, the Clyde Valley Electrical Power Co., Ferranti 


Limited, the Monte Video Telephone Co. and the Uxbridge & District 


‘Electric Supply Co. are reported (p. 121). 


The directors’ reports of the A.F.G. (Berlin), the New St. 
Helens & District Tramwavs Co., and Norwich Electric Tramways 


Co. are abstracted (p. 122). 


OBITUARY. 


Sir JOHN [RVING CovRTENAY.—We also regret to record the death 
of Sir John Irving Courtenay, which occurred on Tuesday last in his 
75th year, as the result of a paralytie stroke. Sir Irving took an 
active part in the introduction of electric light into this country. 
and was also closely connected with the accumulator industry as. a 
director and afterwards as managing director of the Electrical 
Power Storage Co. | He was on the boards of several other companies 
connected with electrical work, including the Chelsea Electric Supply 
Co.. the Cordoba Light. Power & Traction Co.. the Electric Construc- 
tion Co.. the Oxford Electric Co.. and the United River Plate 
Telephone Co. Sir Irving was a member of the Institution of Elec- 
trical Engineers and was knighted in 1907. He wes unmarried. The 
funere! will take place st Kensal Grecn Gereral Come cry on Satur- 
day at 12:30. lezving St. James's Court at 11:50. 


W. BoTToMLEy.—We regret to record the death of Mr. Wm. 
Bottomley, which occurred at Glasgow on Friday last ut the age of 63. 
Mr. Bottomley was educated at Queen's College and the University, 
Belfast. where he took the degree of Bachelor of Engineering. After 
having been connected with the survey of County Antrim he became 
assistant to Lord Kelvin when the South American cables were being 
laid. He spent several years at Woolwich in connection with the 
testing of cables, and also went to South America on several cable- 
laying expeditions, Subsequently he returned to Glasgow, where 
he assisted Lord Kelvin in his work on the magnetic compass and 
sounding machine. For some time he was also connected with the 
firm of Messrs. Kelvin & James White. 


GEO. Lowpoyx.—We also regret to record the death of Mr. George 
Lowdon. of Dundee. which recently occurred at the advanced age 
of S7. After first heing connected with the textile trade he took 
up the manufacture of scientific instruments, in which work he was 
connected with the making of the first stereoscope. He was also 
interested in the question of train communications, and assisted in 
the erection of the first telegraph lines on the railwavs in the vicinity 
of Dundee. He was. further, the pioneer of electric lighting in 
Dundec. where the High-street was experimentally lighted from his 
private plant as early as 1878. The lamp was elevated on two long 
ladders braced together at the top and placed in the centre of the 
street. while the dynamo stood against the cdge of the pavement. 


PERSONAL. 


Mr. A. E. Mohring. chief of the export department of Messrs. 
Crompton & Co.. has left England for a short business tour in India. 
He will be away for about three months. 


It is with great regret we have to announce that the after-effect of 
a motor accident has caused Mr. Marconi to suffer the removal of his 
right eye. This course was adopted so as to preserve the sight of the 
left eye and to avoid complications that might otherwise have arisen. 
The operation was carried out very skilfully and Mr. Marconi is 
making such good progress that he is expected to be able to travel in 
the course of a few days. Sincere sympathy is felt everywhere for 
the distinguished invalid and for Mrs. Marconi, 


APPOINTMENTS VACANT AND FILLED. 


Assistant editor wanted for THE ELECTRICIAN. Nce an advertise- 
ment. 
A designer is wanted for induction motors. 
A designer for electric light fittings is advertised for in the Lanca- 
shire district. 


Sce an advertisement., 


A first class salesman is required for showrooms of large electrical 
house (fittings department). Nee advertisement. 

Two competent and experienced operators for are welding on. 
locomotive repair work are required for Canada. Applications to- 
Mr. J. A. Shaw, electrical engineer, C. P. Railway, Angus Shops, 
Montreal. See an advertisement. 


Applications are invited for the position of chief assistant engineer’ 
for the Corporation electricity endertaking, Edinburgh. Applicants 


must have thorough knowledge of mechanical and electrical engi- 
neering and have had previous experience in a large electrical station. 
Commencing salary £400 per annum. Applications to the engineer, 
Mr. Frank A. Newington, by Nov. 5. See an advertisement. 


Several electrical fitters are wanted for H. M. Dockyard, Devonport, 
experienced in electrical installations of ships or large works, and 
having thorough knowledge of lighting, motors, telephones, &c. ; 
also a few good armature winders. Applications to Manager, Dock 
yard Labour Exchange, Manor-street, Plymouth. See advertisement. 

London County Council invite applications for the position of 
teacher of practical electric wiring at the L.C.C. School of Engineering 
and Navigation ( Poplar, E.), on Tuesday and Thursday. Fee 10s. 6d. 
an evening. Applications (on official forms to be obtained from the 
Education Officer. London County Council, Victoria Embankment, 

W.C.) by Nov. 4. See an advertisement. 


London County Council invites applications for the position of 
head of the electrical engineering and physics department of the 
LCC. Hackney Institute, Dalston-lane, N.E. Salary £300 per 
annum. Applications (on official forms to be obtained: from the 
Education Officer, L.C.C. Education Offices, Victoria Embankment, 
W.C.) must bein by Nov. 4. See advertisement. 

Applications are invited for the position of assistant to the elec- 
trical engineer of Hull Corporation tramways. Commencing salary 
£200 per annum. Applications to the Chairman of the Tramways 
Committee by Nov. 11. 

The Council of Hartley University College invite applications for 
the post of principal of the College. Stipend £1,000 per annum. 
Applications to the Registrar by Nov. 9. 


Mr. A. H. Jameson, D.Sc., M.Inst.C.E., has been appointed to the 
professorship of civil engineering, and Mr. J. W. Nicholson, M.A., 
D.Sc., to the professorship of mathematics at King's College, London. 


There were 65 candidates for the position of city electrical engineer 
at Liverpool and these were reduced to the following three : Messrs. 
John Christie (Brighton). Harold Dickinson (Leeds) and Thomas 
Roles (Bradford). On Tuesday the Tramways and Electric Power 
and Lighting Committee selected Mr. Dickinson, and recommended 
the City Council to make the appointment as from Jan. 1 next. The 
commencing salary is £1,000, increasing to £1,500 per annum. 

Mr. B. Magnus, manager of the Electrolytic Refining and Smelting 
Co.'s works at Port Kembla, N.S.W. (at which the Mount Morgan 
Gold Mining Co.'s copper is refined electrolytically) has now been 
appointed general manager of the Mount Morgan Gold Mining Co. 

Mr. John C. Mitchell has resigned his position asSecretary of the 
London General Omnibus Co. and has been appointed comptroller of 
the Underground Electric Railways Co. of London. Mr. Wm. E. 
Mandelick has been appointed to succeed him. 

Mr. Stephen G. O'Sullivan, of Killarney, has been appointed shift 
engineer at the Rathmines and Rathgar electricity works. 


Mr. J. Frank Jones, of Ebbw Vale, has secured an appointment 
At the Shanghai Municipal Electricity Works. 


INSTITUTIONS AND SOCIETIES. 


British Engineers’ Association.—The following council is an- 
nounced :—President : Douglas Vickers. Vice-Presidents» Sir 
Robert Hadfield, F.R.S., Herbert Marshall, the Rt. Hon. Sir William 
Mather, P.C., LL.D., C. C. Scott and Sir John I. Thornycroft, LL.D., 
F.R.S. Chairman of Executive Committee: Wilfrid Stokes (Ran- 
somes & Rapier, Ltd.). Other Members of Council include, among 
others: H. Allcock (W. T. Glover & Co., Ltd.), T. O. Callender 
( Callender's Cable & Construction Co., Ltd.), Percy B. Crowe (W. H. 
Allen Son & Co., Ltd.) F. R. Davenport (Willans & Robinson. Ltd.), 
G. B. Hunter (Swan, Hunter & Wigham Richardson, Ltd.). Charles 
S. Schultz (Dick, Kerr & Co., Ltd.), Philip Thaine (Vickers, Ltd.). 

Yorkshire Section of the Institution of Electrical Engineers.— The 
first meeting of this section for the session 1912-13 will be held at the 
Hotel Metropole, Leeds, on Wednesday, November 6, at 7:30 p.m., 
when Mr. 8. D. Schofield will deliver his inaugural address. 


Scottish Section of the Institution of Electrical Engineers.—The 
eleventh annual dinner of this section will be held at the Grosvenor 
Restaurant, Gordon-street, Glasgow, on Tuesday, December 17. at 
6:30 for 7 p.m. Members intending to be present are requested to 
communicate with the honorary secretary as soon as possible, in 
order that the arrangements may thereby be facilitated. The 
opening meeting of the session will be held on November 12. 
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Institute. of Marine Engineers.—At a meeting.of the Institute on 
Monday, October 14th, Mr. S. Hunter, the new president, dealt with 
various questions connected with the past, present and future of marine 
engineering. The electrical propulsion of ships was, of course, men- 
tioned. He said that it had, so far, been exploited chiefly by Ameri- 
cans, but the Clyde and the Tyne were both again to the foreinthis 
He believed he was right in saying that the name 
of one of their members, Mr. W. P. Durtnall, would always be asso-' 
ciated with the electric propulsion of ships. He also referred to the 
interesting work that was being done in the matter of mechanically 
gearing the turbine to low-speed efficient propellers; also to the 
** Fottinger " system of hydraulic transmission, and to the successful 
introduction of superheat at sea. Superheat would, he considered, 
still enable steam to hold its ground as a means of generating power 
on board ship. The vessel being fitted up by Messrs. Swan, Hunter & 
Wigham Richardson, at Newcastle, of 2,400 tons deadweight capa- — 
city, was equipped with two Diesel oil engines, the power being trans- 
mitted to the propeller on the polyphase alternating-current system. 
In connection with the application of Diesel engines an important and 
interesting problem arose, namely, propeller efficiency. Up to now 
the economy in fuel of the Diesel engine was so great that a consider- 
able loss in propeller efficiency could, perhaps, be disregarded. 
Attention was, at present, being paid to three different forms of con- 
struction and operation of internal combustion engines, namely, the 
four-cycle, the two-cycle and the double-acting types. Each would 
have a particular class of vessel for which it was most suited. Thus, 
cargo boats up to 4,000 H.P. had, so far, been most economically run 
on the four-cycle system ; although these engines were a trifle larger : 
and heavier than the others, and also somewhat more costly, yet they 
effected a saving in fuel economy of some 10 to 15 per cent. 


EDUCATIONAL NOTES. 


Bristol University.—Among the recipients of honorary degrees at 
this University on the occasion of the installation of Lord Haldane as 
chancellor were the following :— 

Doctor or Laws.—The Right Hon. Sir Wm. Mather, chairman of 
Messrs. Mather & Platt, and intimately connected with technical and 
university education. | 

Sir Wm. White, K.C.B., F.R.S., Director of Naval Construction from 
1885 to 1902. 

Sir A. Hopkinson, vic2-Chancellor of Victoria University, Manchester. 

DocroR or ScrkexcEÉ.— Prof. S. P. Thompson, F.R.S., principal of the 
Finsbury Technical College. 

DocroR OF SCIENCE AND ENGINEERING.—Prof. Wm. Ripper, pro- 
fessor of engineering in the University of Sheffield. 

Dr. H. S. Hele-Shaw, F.R.S., successively professor of engineering at 
Bristol, Liverpool and in the Transvaal, where he was also connected 
with the organisation of technical education. He has recently specialised 
in motor-car engineering. 

King’s College (University of London).—<As already announced, 
Mr. James Swinburne, F.R.S., will give the first of a course of lectures 
on the ** Applications of Chemistry to Engineering" on November Ist 
at King'sCollege. The lectures will be given on Fridays at 6:30 p.m., 
the fee for the course being £1. 1s. P 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, Oct. 25th (to-day). 
PuysicaL SOCIETY. 

d p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington, London, S.W. Agenda: '' The 
Constitution of Mercury Lines examined by an Echelon Grating 
and a Lummer-Gehrcke Plate," by Prof. H. Nagaoka and Mr. 
T. Takamine; ‘‘ Note on the Mutual Inductance of Two 
Coaxial Circular Currents,” by Prof. H. Nagaoka; and '' The 
Absorption of Gas in Vacuum Tubes," by Mr. S. E. Hill. 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:30 p.m. Meeting in the Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, — Newcastle-on- Tyne. 
Presidential Address by the Hon. Sir Chas. Parsons, K.C.B., 
F.R.S. 

INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at Storey’s Gate, London, S.W. Paperon“ Charac- 
teristic Dynamical Diagrams for the Motion of a Train during 
the Accelerating and Retarding Periods," by Prof. W. E. Dalby. 

FRIDAY, Nov. 1st. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting in the Banqueting Hall. Midland Hotel, 
Manchester. Mr. A. A. Dav's Presidential Address will be 
delivered by Prof. E. W. Marchant. 
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SOURCES OF ENERGY AVAILABLE FOR POWER.* 
BY H. S. HBLE-SHAW, F.R.8, 

mU: —The author deals with the various sources of energy ail 
able for power generation, particularly the coal supply, mineral oils, 
water and wind power, and heat derived from the earth itself. He points 
out that of these the coal supply is the one on which we must mainly rely, 
and puts forward a plea for the cessation of the present recklessness in its 
employment. 

I will ask you to consider the available sources from which power 
can be derived. For cogent reasons, this matter is attracting more 
and more the attention, not merely of statisticians and engineers, but 
of the public generally. It may be worth while to summarise what 
are really our available sources of power, and to state one or two 
conclusions as to economies which are possible. Lord Kelvin sum- 
marised the stores of energy as follows: (1) The food of animals ; 
(2) natural heat; (3) solid matter found in elevated positions ; 
(4) the natural motions of water and air; (5) natural combustibles 
(as wood, coal-gas, oils, marsh-gas, diamond, native sulphur, native 
metals, meteoric iron); and (6) artificial combustibles (as smelted or 
electrically deposited metals, hydrogen, phosphorus). Which list 
boils down into three divisions, namely : (1) Heat radiated from the 
sun (which is either directly or indirectly the source of power of 
animal effort, of water power by wheels, by rivers, the steam engine, 
windmills, and the power of wind); (2) the motions of the earth, 
moon and sun, giving tidal effects ; and (3) terrestrial or meteoric 
sources of energy, such as from hot springs, native sulphur, or the 
heat of newly-fallen meteoric bodies; which, summed up, he ex- 
pressed as represented by tides, food, fuel, wind and rain. 

Taking these sources of power in order of importance, as used in 
this country, we will consider them in the following order : 
coal problem ; (2) the liquid fuel supply in the form of mineral oils 
and petrol, and of any possible vegetable substitutes for these ; (3) 
water and wind power; and (4) certain suggested sources of energy 
such as the internal heat of the earth and the possibilities of radium. 

The Coal Supply.—According to the report of the Royal Commis- 
sion on this subject, there are, in round numbers, one hundred thou- 
sand million tons in our known coalfield in the United Kingdom. The 
duration of this supply turns on the rate of increase in our consump- 
tion. The present annual output is about 230,000,000 tons. The 
rate of increase in our output is about 24 per cent. per annum, but 
the Commissioners consider that this rate is not likely to continue ; 
but that, with the exhaustion of the shallower collieries, the output 
will gradually become slower, followed by a stationary period, and 
then by a decline. Assuming the present.rate of output to be main- 
tained, our coal resources would last more than 400 years; but, of 
course, long before that time is reached—even supposing fresh coal- 
fields to be discovered—the price of coal would rise enormously, and, 
whatever other source of power were available, this would modify 
the conditions of existence, quite apart from seriously crippling our 
industries. It is interesting to note that more than two-thirds of the 
coal used in this country is employed for what may be called engineer- 
ing and manufacturing purposes, and the remainder for domestic 
purposes—that is to say, for heating and lighting. Dr. Beilby, in 
his evidence before the Royal Commission, gives an estimate as to 
the possible econonries and tlfe amount of coal actually used, and the 
Commissioners remark : “* In considering these figures from the point 
of view of possible economies, we would draw attention to Dr. Beilby's 
interesting caleulation that out of an annual consumption of from 
143 to 168 million tons of coal in this country, there is à possible 
saving of 40 to 60 million tons." In one important direction Dr. 
Beilby points out that a great saving might be effected, namely, by 
the use of recovery ovens instead of beehive ovens in coking coal, and 
that & fair indication of what is going on in this direction is the in- 
crease in the annual production of sulphate of ammonia from coking. 
'This is only one indication of the kind of saving that might be effected. 
and its importance is further emphasised by Prof. Vivian Lewes, who 
points out that the rapid progress in the advance made by gas as a 
fuel in gas stoves, cookers, &e., has already considerably reduced the 
consumption of coal for domestie purposes, and that if the whole of 
our fuel could have the smoke-forming tar and fertilising nitrogen 
extracted at our gas works, it would mean, not only a great economy, 
but also a cleansing of our town air. 

The progress in the use of gas instead of coal in internal combustion 
engines has been very extraordinary ; but before discussing this 
subject, it might be well to consider the possibilities of improvement 

in the steam engine itself. To the steam turbine we owe a consi- 
derable advance towards possible limits of thermal efficiency of the 
steam engine. The Hon. Sir Charles Parsons states that the upper 
limit of temperature to which working is possible has been ne ‘arly 
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reached, and remarks: ‘‘ The highest efficiency realised by any 
steam engine up to the present is about 124 lb. of steam per kilowatt- 
| hour, which is equivalent to 9 lb. per shaft-horse-power, or a little 
over 1 lb. of good coal, or about 0-85 lb. of oil burnt under a good 
boiler. This result has been obtained with units of 10,000 H.P. 
working at full load, with a steam pressure of 200 lb. gauge, super- 
heated to a temperature of 300°C., and exhausting into a vacuum of 
l in. (absolute) of mercury. It represents a conversion of about 70 
per cent. of the available energy of the steam into mechanical power, 
or a conversion of about one-fitth of the heat in the fuel into mecha- 
nical work. His final ccnelusions are as follows: * In practice, & 
temperature is soon reached beyond which the increased deteriora- 
tion of the superheater boiler and engines more than counterbalances 
the saving in fuel. so that finality in this direction is soon reached, 
and, in fact, has already becn nearly approached. At the lower end 
of the cycle, the temperature of the condenser being determined by 
that of the circulating water, there is not much scope for improve- 
ment in this directicn. There is, however, a probability of some 
improvement in bciler and engine efficiencies by the reducticn of 
petty losses, which in the aggregate represcnt a loss nearly equal to 
the total energy rea!i ed as mechanical work. There losses are about 
equally divided between the boiler and the engine, and have for many 
years been the sub,ect of much careful thought and investigation. 
The conclusion at present appears to be that the boiler and the steam 
engine may be improved to some considerable extent by small eco- 
nomic improvements in the method of combustion. in the efficiency 
of heat transfer in the boiler and superheater to the working fluid, 
and in the engine itself, but that no further substantial improvement 
is possible in the condenser." 

Coming next to the internal-.combustion engine. Dr. Duga!d Clerk 
remarks: “ With regard to the future, it is possible ina large engine, 
t.e., & gas engine, to increase the indicated thermal efficiency to about 
50 per cent., but in such an engine the mechanical efficiency obtained 
would be about 40 per cent. The smaller gas engines do not give 
quite such good results, but the falling-off is not great." Dr. Clerk 
further remarks: ‘‘ A very large amount of power can still be ob- 
tained from the blast furnace gases evolved at British iron works. 
Assuming 10.000,000 tons of pig iron to be made in Britain per annum, 
and allowing for the free gas available after heating the blast, about 
700.000 H.P. could be continuously developed in Britain without 
burning any additional fuel. Some of this gas is used for motive 
power, but the greater part of it is still wasted. The gases evolved 
in modern cokirg processes can be collected and used for motive 
power. From this source it is possible in Britain to obtain about 
140,000 H.P. con'inuously. The exhaust steam, too, from rolling 
mill engines and other engines using little expansion is being largely 
applied to operate low-pressure steam turbines. Practically all the 
waste heat from gas engines, amounting to about 50 per cent. of the 
total heat of combustion, could be utilised in some such manner." 


Mineral Oils and Spirit and their Substitute.—Considering next the 
available supplies of petroleum and petrol for use as motive power, 
we have à summary, given by Sir Boverton Redwood, of the whole 
output, in which the quantity produced per annum all over the world 
is put down as approximately 38,000.000 tons. Sir Boverton 
Redwood remarks: “If the whole of this crude petroleum were 
employed as fuel in steam raising, it would not replace, allowing for 
its higher thermal efficiency, much more th:n 5 per cent. of the 
world's output of coal ; whilst, if used in internal-combustion engines,. 
it would be equivalent, as a source of power. to about 15 per cent. of 
the coal. Only a small proportion, however. of the crude pertoleum 
can be regarded as available for use as a source of power, for by far 
the larger part is in demand as an illuminating agent and as a lubri- 
cant for machinery." His conclusions are that “it is not probable 
that there can be any general substitution of petroleum for coal as a 
source of power, although there is undoubtedly opportunity for 
making provision for a larger ue of liquid fuel for certain selected 
purposes in which its advantages are conspicuous, especially in ships 
of war." 

In a report of the committee of the Motor Union, the subject of the 
possible substitutes for mineral oil and petrol spirit from vegetation 
were considered, although, owing to the convenient nature of 
petrol spirit in actual use and the price at which it ean at present be 
obtained, alcohol is not largely produced for us? for fuel purposes. 
The committee, however, owing to the rise in the price of petrol and 
the small probability of the price dropping zg :in to the previous low 
figure, came to the following conclusicn: “That there can be no 
possible doubt that alcohol might be made commercially successful 
in competition with petrol were the Excise restrictions less prohi 
bitive. And the committee further st:ted that owing to the great 
strictness of the Excise authority, the proce is of dematuring, &c.,. 
brings the total co:t of alcoho! up to a price which may be very 
m: \terially reduced, and that if this were so, alcohol would prove 
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serious competitor with petrol The destruction of timber all over 
the world has practically put the use of wood as a fuel out of con- 
Sideration, and although the Governments in various countries are 
systematically spending large sums on afforestation—Germany and 
France, for instance, are spending between them more than two 
millions annually—it is unlikely that timber will ever compete with 
coal or petroleum as fuel, considering the modern requirements in 
the direction of power. The chief use of timber will in the future not 
be for fuel, but for purposes of construction, end its cultivation will 
be promoted for its effect upon the rainfall of the country. 


Water and Wind Power.—As Mr. W. F. Reid. remarks, two cen- 

turies ago nearly the whole of the mechanical power utilised in Great 
Britain was derived from wind and water; the total power derived 
to-day from these sources in this country is comparatively insigni- 
ficant. There is a good deal of popular misconception on the subject 
of such power. It is generally assumed that the power of both wind 
and water costs practically nothing. Quite apart, however, from the 
rental of the necessary land, the upkeep of wind and water mills is by 
no means a negligible quantity ; but the really unsatisfactory feature 
of such power is its uncertainty and intermittent character. The 
familiar sight of tall chimney stacks in secluded valleys in this country 
where paper, cloth or cotton mills were placed many years ago, in 
order to take advantage of the local water power, and the fact that 
steam plant is an accessory of so many modern installations of water- 
power in other countries, shows that it is cheaper to duplicate the 
motive power plant, and use fuel as an alternative when water is not 
available, than to allow the valuable concern to stand idle. The 
storage of water in this country, made possible by its great water- 
works, is largely for domestic purposes, and, even if this were not the 
case, a simple calculation shows the comparatively small amount 
available for power from the rainfall. In this matter, I am afraid I 
cannot agree with Mr. Reid when he says that, even if we do not get 
our share of the direct rays of the sun, yet indirectly we receive our 
full proportion of the energy derived from that source. Taking his 
estiniate for that small part of the country where the rainfall exceeds 
60 in. per annum, and that 1 in. of rain per acre is equivalent to 100 
tons of rainfall, this only amounts to 6,000 tons per annum per acre, 
and, assuming an available fall of 400 ft., this would give an actual 
working horse-power for 300 days in the year and 10 hours in the day 
of 1 H.P. per acre ; whereas the radiant energy received by the earth 
in favourable localities may be estimated as at least 10,000 H.P. per 
acre—that is to say, 10,000 times as much. We shall, however, no 
doubt, agree with Mr. Reid that a good deal might be done to con- 
serve the water-power now running to waste in this country ; although, 
even if this is done, we cannot ever hope to derive power from this 
source with an effect such as may be witnessed in other countries, 
where such storage, in conjunction with a suitable transmission, has 
been a source of great wealth in the promotion of industries in such 
countries as Italy, Switzerland and Sweden, or even on a still larger 
scale on the American Continent. There is, of course, the other 
source of water-power, namely, the tides. Prof. Marshall, in his 
fascinating “ Economics in Industry," gives a calculation, based on 
the rental of 10s. an acre, and an average rise and fall of the tide, 
which proves that at present tidal power cannot compare with steam 
power, even putting the cost of coal against the rental of the necessary 
land—that is, of course, in this country. Dr. Louis Bell, a few years 
ago, discussed this question in ** Cassier's Magazine," and, taking as 
an illustration, the problem of the possibilities of the 40 ft. tides in 
the Bay of Fundy, showed that for two runs of five hours each, more 
than 50,000 H.P. were availab!e per square mile of reservoir, and that 
if the area between two headlands—3 miles apart (an area of 400 sq. 
miles)—coul 1 be converted into a tidal basin, more than 20,000,000 H.P. 
would be available per day; but he pertinently remarks that to 
utilise it would require an engineering feat more tremendous than 
anything yet attempted by man. These figures, however, are inte- 
resting, at any rate as showing there are sources of power which, in 
the event of the exhaustion of our fuel supply, may at some future 
date have to be utilised, though the conditions generally involved 
appear to mks the probabilities of such use not likely to occur until 
centuries have elap.ed. Tnere ere, of course, other ways of using 
tidal power, such as taking the power from a floating ship; but a 
simple calculation is enough to show the unpractical nature of such 
a scheme. Let us suppose a vessel of 1,000 tons, moored in a river 
where the tide rises and falls an average of 20 ft. This would give an 
average working horse-power for 24 hours' continuous effort some- 
thing like 2 i.p. S.ill less hopeful is the task of extracting power 
from a tidal mill in which the flow of the tide turns the paddles by the 
surface action. Such contrivances are to be seen in the floating baths 
on the Rh n^ and other rivers where the use of the water-power is 
really for pum»ing. the action being similar to that of the earliest 
irrigation wa e*mills of the East. 

Conceming the action of the wind, as Lord Kelvin remarked many 


years ago, a considerable proportion of the ships of the world are still 


propelled by wind power, and there are, of course, an enormous- 
number of windmills scattered over the surface of the world, Yet 
it takes a fairly large windmill to produce any reascnable effect. For: 
instance, in an example given by Weisbach, a windmill with four sails, 
each 24 ft. long and from 6 ft. to 9ft. broad, making 16 revs. 
per min., and actuated by a fairly good wind having a velocit y of 20 ft. 
per second, has as its highest theoretical effect only about 5 H.P.— 
that is to say, a windmill of this size would only produce the effect of 
a steam engine using from 10 lb. to 15 lb. of coal per hour, or a total 
in a week of 10 hours per day somewhere about 5 cwt. The coal in 
question would only cost from 3s. to 4s., and the steam engine would 
have the enormous advantage of uniformity of effect, and this with 
a continuity of action which cannot be ensured in the employment of 
the wind. 

In conclusion, let us consider what other possibilities there are, 
and take first the direct heat of the sun's rays. In countries like 
California, where thesunlight is continuous and rain occurs practic- 
ally only at night, the direct rays of the sun (as already remarked): 
may be considered to represent something like 10,000 H.P. available 
through at least eight hours of the day. The first attempt that we: 
know of to employ this heat for actual motive power was by the great 
Swedish inventor, Eriesson, who, in this, as in other respects, was 
quite in advance of his time. The method of Ericsson was to concen- 
trate the rays of the sun by a large number of reflectors upon a boiler, 
and to employ both a steam engine and the hot-air engine of his own 
invention. Dr. Louis Bell, in * Cassier's Magazine," gives an account 
of a recent type of such apparatus. The mirror construction takes 
the form of the frustrum of a short, hollow cone, with its base turned 
towards the sun. "The base of the cone is 36 ft. in diameter, with 
strips of silvered glass 2 ft. long, 6 in. or 8 in. in depth, carried in & 
light steel framework, the whole being carried on a polar axis, capable 
of being moved so as to follow the motion of the sun. The boiler is 
of coiled water-pipe, constructed of lin. blackened copper pipe, 
placed axialy in the centre of the mirror; the mirror is 36 ft. in 
diameter, and contains 1,000 sq.ft. of reflecting surface. The boiler 
gives 200 Ib. pressure in full sunshine, and develops 10 m.r. The 
annual expense of this contrivance works out at about £15 per horse- 
power per year, which, as Dr. Bell remarks, 1s considerably below the 
cost of the power obtained from small steam or oil engines, and com- 
pares favourably with the price of electric power, at any rate in small 
units. Ericsson estimated that nearly 10,000,000 sq. miles of the 
earth's surface were available for solar power, and that by this means 
the deserts of the world could be reclaimed by irrigation, thereby 
enabling the whole population of the earth to be supported. Dr.. 
Louis Bell himself seems to contemplate at some future date a general 
migration of the population of the world, when fuel supplies are 
exhausted, to the warmer regions, where the conditions of life are not 
so severe and where such solar power would be available. It is 
obvious, however, that the solar power, from an engineer's point of. 
view, is not a particularly hopeful solution of the power problem for 
inhabitants of the British Isles, and from our recent summer's expe- 
riences, it is fortunate that our manufacturers and industries do not 
depend upon this particular source of energy. 


Heat Derived from the Earth itself.—With regard to the available 
heat of the earth itself as energy, the possibilities are well summarised 
by the Hon. R. J. Strutt under three heads: (1) The hot springs 
from the interior of the earth ; (2) the streams of molten lava which 
flow from the interior almost perpetually, as at Stromboli ; and (3) 
the possibility of pumping water to the heated interior, and receiving 
it back ata high temperature. Hot springs may be dismissed at once 
as giving too small a supply of heat, and, Mr. Strutt remarks, the 
opportu ities of obtaining heat from molten lava ire scarcely exten- 
sive enough to encourage inventors, and he somewhat quaintly 
summarised the possibility of the last method as follows: “ If any 
attempt to supply such methods was made, it would be essential to 
begin at 1 volcanic crater, for the feasibility of reaching a zone of 
molten rock in other places is doubtful, even if such exists. The 
ergineering difficulties of raking the attempt, even whe) the molten 
rock is accessible, would be very great. Upon the whole it seems to 
me aliogecher unlikely chet the prob'em raised by the prospective 
failure of the coal supply will find its solution in the use of under- 
grouid heat. There is one more source of energy, depending on 
what Sir William Ramsay calls “atomic transformation," in which 
he is, of course, alluding to that marvellous substence. radium. 
According to Sir Willem Rzmsay, a ton of radium gives off energy 
which in the course of a year would be equivalent to the burning of 
117 tons of coal. In doing this, it suffers only à minute loss of its 
weight. In fact, it appears as if it would continue to exert. this 
energy for something like 3.500 vears ; at any rate, it would give out 
energy for apparently this time before it was exhzusted - that is to 
sey, a ton of redium would have evolved 460,000 times as much heat 
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:8s an equal weight of coal. But, alas, there are several serious draw- 
‘backs to the bright hopes at first raised by such stored up energy. 
In the first place, I am not aware that anyone has suggested up to the 
present any practical means of actually converting this energy into 
mechanical effort for eng neering purposes. In the second place, 
radium would, it appears, take between 3,000 and 4,000 vears to 
develop all its power, so that its operation is only equivalent to the 
actual thermal effect per annum of 117 times its weight of coal. But, 
alas, there is yet the greatest drawback of all. Sir W. Ramsay 
.estimates that, as far as can be reasonably conjectured. the whole 
world contains something like 5cwt. of radium, so that if all the 
radium were available for power, and that power could be actually 
-employed, this would only be equivalent to an annual supply of 
between 40 and 50 tons of coal per annum—that is to say, onlv about 
one three-millionth part of the actual coal which is consumed every 
year in this country alone. 
I must now bring our review of our sources of power to a close, and 
it is evident that it is our coal supply which is the real source upon 
which we depend for mechanical power in this country, and although 
it will be beyond our time and that of many generations of our suc- 
cessors before our coal supply begins to show signs of exhaustion, vet 
the thought must strike each one that it is a duty incumbent upon us 
. all to economise as far as possible the stores of coal in the earth. There 
' is no one who does not feel that the reckless manner in which our 
predecessors have been allowed to denude this and other countries 
of timber is an evil thing ; but the manner in which much coal is now 
wasted is just an evil a thing as the destruction of our timber sup- 
plies. with the additional evil that the wasted coal is a source of dirt 
and fog, with all their accompanying evils. We may not go as far as 
Dr. Louis Bell, who remarks that we of the present day have used our 
coal supplies like reckless vandals, robbing our children and our 
children's children without scruple. He even goes on to say: 
**'T'here is no stopping the greedy hordes in their frantic money hunt, 
but it is part of wisdom to cast about for some means of saving the 
general disaster as much as possible." Ex-President Roosevelt puts 
the matter in the following words: '' As a people we have the right 
and the duty to protect ourselves and our children against the wasteful 
development of our natural resources or by making them impossible 
of development hereafter." Sir W. Ramsay, in summarising the 
report of the British Science Guild, refers to a strong feeling that 
something ought to be done to preserve the continuity of the Royal 
Commission oi coal supply, and even if we agree with Dr. Dugald 
Clerk that actual legislation in the way of introducing greater economy 
would be undesirable. As Sir W. Ramsay remarks, this in no way 
precludes the establishment of a permanent body, whose duty it 
would be to keep the nation informed, through annual reporta, of the 
actual state of our sources of energy, and the methods by which 
economies might be effected. 


THE SIGNAL SYSTEM OF THE NEW YORK, WEST- 
CHESTER AND BOSTON RAILWAY.* 


Summary.—aA description is given of the automatic signalling system 
used on a high-speed single-phase railway, a 60-cvele current super- 
posed on the 25-cycle current operating the railway being emploved for 
working the apparatus. This arrangement has necessitated some 
modifications in the usual design. An account of the interlocking equip- 
ment and of the telephone system is also given. 


The New York, Westchester & Boston Railway is a single-phase 
railway which extends north from New York City, with a four-track 
section approximately 7 miles in length dividing at Columbus-avenue 
into two double-track branches. One of these extends eastward 
approximately 2 miles to New Rochelle and the other continues 
about 9 miles north to the city of White Plains. The construction 
of the line througnout provides for the heaviest kind of suburban 
traffic with multiple-unit cars having a normal maximum running 
speed of 57 miles per hour. Stations on the four-track section and 
on the New Rochelle branch are at intervals of approximately § mile 
and at intervals of 1 mite on the White Piains branch. Express 
stations are approximately 24 miles apart. The average train speed, 
including stops, is 37 miles per hour for express trains and approxi- 
mately 22 miles per hour for local trains, and it is expected that the 
ultimate schedule will necessitate a five-minute headway for both 
classes. To handle such a traflie with safety and without delays it 
was necessary to install not only a block-signal system of thorough 
reliability, but also à communication system between stations and 
between the signal boxes at junctions, which would be rapid as well 
as free from possibility of failure. 


* Abstract of an article in the “ Electric Railway Journal.” 
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Principle of Operation.—As with other systems of automatic 
signals for double-track system, the line is divided into sections or 
blocks about 4,000 ft. long, insulated from each other to permit the 
rails in each to be used as an isolated electric circuit. The operation 
of the signal system on the new line is, however, complicated by the 
use for the operation of the line of 25-cvcle single-phase current 
delivered from an overhead wire at 11,000 volts. In consequence, 
certain differences exist between it and the usual types of track- 
circuit signals installed on electric railways which use continuous 
current. The most important of these is the use of a frequency of 
60 cycles for the signa! current in combination with the 25-cycle 
propulsion current, in order that the increased inductive effect of this 
frequency over that produced by the 25-cvcle propulsion current 
should permit the installation of positively acting devices responsive 
only to the action of the signal current. 

The operation of the signals is effected bv feeding a 60-cvcle single- 
phase current supplied from an exterior source into the rails at the 
centre of each block. The power thus applied amounts to very 
roughly 0-1 kw. per block, depending upon the block length. leakage 
between rails and other influences, reaching the track relavs with a 
value of about 4 amperes and 3 volts. It is, however, the only source 
of energy used to operate the track relays. which in consequence are 
exceptionally positive in action. From one rail it passes through the 
track relays at each end of the block into the other rail and back to 
the other supply circuit connection in the centre. This is shown 
diagrammatically in Fig. 1. Whenever a pair of car wheels rests 
upon the rails at any point in the block it offers a path of much lower 
impedance than is exerted by the normal circuit. which, as shown by 
the dotted-line arrows on the sketch, includes the highly inductive 
track relay. The result is that the track current follows the path of 
least impedance and ceases to flow through the coils of the track relay. 
The latter normally holds closed a circuit upon which is the motor 
for operating the semaphore. When the track relay is first energised 
this motor starts and raises the signal counterweight so that the 
semaphore arm goes to clear position. The arm is held in place by a 
latch which is kept engaged by a so-called “ slot magnet " so long as 
current flows through the coils of the latter. When a train enters 
the block the track relay is de-energised. and the signal circuit is 
broken. This results in de-energising the “slot magnet" and 
releasing the latch which has been holding up the semaphore counter- 
weight. The latter falls by gravity as soon as the latch is released, 
and in consequence the signal moves to danger position. When the 
train leaves the block and the short-circuiting effect of the car axles 
is removed, the track current reverts to the original path along one 
rail through the track relay and back along the other rail. This 
energises the track relay. which in turn closes the signal circuit and 
permits current again to flow through the signal motor and slot mag- 
net at tho signal mast. In consequence. the signal motor starts to 
revolve and raises the signal counterweight, lowering the semaphore 
arm to the clear position. In this position the latch engages and is 
held in place by the slot magnet until the signal circuit is again opened 
by the passage of another train. 

Impedance Bonds.—Tho isolation of the track circuit formed by - 
each block is effected by the usual fibre-insulated rail joints at the . 
ends of each block. To provide à means whereby the rails can be 
used as a return for the propu!sion current, the ends of adjoining 
blocks are connected together as shown in Fig. 1. Tnose connections 
or impedance bonds take the place of the customary cross-bonds and — 
are installed in pairs, one on each side of all insulated track joints. - 
Each consists of a coil wound upon an iron core, and cach pair of 
bonds are connected together at the centres of their coils. The pro- 
pulsion current enters the coil from both ends, or from each rail, and 
leaves the coil through the centre connection, passing to the other 
coil of the pair and then to the rails of the next block. In this way 
two opposing magnetic ficlds are set up, on? in each half of each coil, 
which, when the intermediate joint bonding in both rails is equally 
good, are balanced in strength and neutralise each other. Since the 
iron core under ordinary conditions is denrignetised the energy loss 
due to the passage of the propulsion current is neg igibte. On the 
other hand, the hignly inductive nature of the bond ha; a choking 
effect on the alternating signa! cucrent and only permits a negligible 
amount of this current to poss through it from end to end or between 
the two rails. In consequence the track-cireuit current is shunted 
through the track relays. 

The bonds are made with laminated iron cores and are shaped like 
a shell-tvpe transformer. The windings which surround the centre 
member of the core are made of heavy strap copper and have a capa- 
city of 200 amperes. The whole is submerged in transformer oil. 
The cast-iron boxes containing the bonds are set. between ties and 
practically level with the top surface of the ballast. Connections 
between the boxes and rails are made of No. 0000 bare copper strand, 
and as the rail joints are staggered one leg has to be extended half 
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.@ rail length to the nearest opposite rail joint. This leg is carried in 
@ wooden troughing below the ballast. 

Track Relays.—The track relays which make or break the signal 
circuits and are connected in series with the track circuit are located 
ateach end of each block. These relays are energised solely from the 
track in contradistinction to the types which depend for action upon 
the effect of current from an exterior source in combination with that 
from the track circuit. With the former type the flow of current in 
"the track circuit is considerably increased, and this greatly increases, 
the short-circuiting or shunting effect of several pairs of car wheels 
"resting on the rai!s of the bock. 
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this contact makes a connection with a metal strip on one terminal 
post of the relay. When the other side of the vane swings up and 
the former side moves down, the contact recedes and the connection 
is broken. The contact spring is connected by a flexible cable to the 
other binding post of the relay, so that the vane opens or closes a 
circuit according to the direction of the swing of the vane. 

These impedance bonds are normally intended to reccive exactly 
one-half of the return current at each end or from each rail, discharg- 
ing the whole current through the centre connection. This, however, 
would necessitate an exactly equal resistance in each one of the two 
rails, and such a condition, due to slight defects in bonding or other 
causes, is a practical impossibility. When a larger return current 
flows in one rail than in the other a portion of the excess will be 
shunted through the track relay to the rail carrying the smaller 
current, and the disturbing effect of this unbalanced current has to 

be provided for by making the relay so that 


as the direction of the magnetic field is rc- 
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Fig. 1.—Track (CIRCUIT. 


Current for the track circuit is fed into the centre of the blocks 
instead of into one end, in order to introduce the impedance of the 
rails between the point of supply and the impedance bonds at the ends 
-of each block. The impedance drop due to the rail reduces the 
voltage impressed upon the impedance bonds, and consequently 
tends to minimise the proportion of the track circuit cuzrent which is 
shunted through them and thus fails to pass through the track relays. 
If the block was fed at one end and one track relay located 
at the other end a heavy current wou'd be shunted through 


the bond at the feeding end. as the impedance of 4,000 ft. of rail is a | 


material item when opposed to th» impedance of the bond. An 


H 


advantage of having the feeding points located at the centre of the . 


block instead of at the end is that in the latter case the presence of a 
train stationary at a signal wou'd cause a considerable waste of 


power, as its wheels might be directly over the feeding points for a | 


«considerable period. With centre-fed blocks 
the trains which stop at the ends of the blocks 
have interposed, in the circuit, the impedance 
of some 2,000 ft. of rail, cnd this materially 
reduces the flow of current. 

Two relays are required for each track 
^ircuit on account of the centre-fed blocks. 
If only one reley was used the impedance of 
the rail between the feeding point and the end 
^pposite to that on which the track relay was 
located would be so great that when a train 
was at that end of the block enouga current 
might still be shuated through the track relay 
¿t the other end to hold the signal circuit 
-c'oged. The presence in the block of a pair of 
wheels only short-circuits the rails snd does 
not, of course, short-circuit the supply. The 
track relay or frequency relay is of the vane 
type, which takes advantage of the moving ze; 
field effect produced by th» shading coils. 
‘The field (see Fig. 1) is produced by a coil on 
a double tee-shaped core and, in the air gaps 
formed by the speces between tho arms of the 
tees, oscillates a doubie aluminium vane which 
in elevation looks like a “ U” with very wide arms. Tho vene 
is fastened at the bottom to & yoke, which pivots on centres 
in the frame suppor.ng tho core, and this permits th» vene 
tv oscillate freely in the air g:p through on angie of about 45 
-Ceg. The centres on which the vane pivots cre loezted on the 
-ccntre line of tho coil on the core. On the axis of the vine is a 
-hort crank and cn arm, which is connected to a contact spring 
<urrying g carbon con*zet. When ono side of the vane swings up 
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versed each time the alternating current re- 
verses in the field coils of the relav, induced 
currents are set up in the shading coils. As 
the magnetism in the coil rises, at the beg:n- 
ning of a cycle of the primary current, the 
induced current in the shading coil tends to 
retard the flux in the shaded portion of the pole face, and as te 
primary magnetism begins to d»crease preparatory to reversal, th» 
induced current in the ferru'e tends to maintain the flux in the shaded 
portion. ‘The same thing happens after reveraal, and in this way the 
intensity of the flux is continually shifting its position from the un- 
shaded portion of the pole face to th» shaded portion. In effect. 
there is a moving field which draws the vane with it. At one end of 
the relay the pole faces are enlarged, and a choking device consisting 
of another copper ferru'e surrounds the entire pole. Tne result is 


that the pu'l of the field set up by 60-cvcle current alone is less than 
at the other end, and if 60-cycle current on!v is impressed on the relay 
the side of the aluminium vane between the s:nall pole faces will bo 
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Fic. 2.—SiGNAL CIRCUIT. 


raised up. If, however, on'y 25-eycte current is impzesxd upon 
the relay, the chok: ng is less effective on accouat of the lower 
frequency, end the enlarged pole faces produce a greater puil 
with the re:u:t that the side of the vane which is between them is 
raised. When both 25-cycie and 60-evele current are impressed, the 
vane takos a position depending on the fied of grater streng h. 
When the relay is normally energ sed with 6.-evele sig aal carent, 
it will stand from 9 to 12 amperes of 25-eyele propulsion euren; 
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through its windings before it will open, and, owing to the small 
retum currents existing on account of the high-voltage transmission 
system, together with the auto-transformer action of the impedance 
bonds tending to balance the circuit, such an effect could be produced 
only by a very bad power bond or a broken rail. In either of these 
cases the signal would go to danger position and remain there until 
the defect was discovered and remedied. 

End-fed single-rail track circuits are used for short sections of 
tracks in shunting yards, one rail being used for signals and one for 
power return. The power return rail is continuous through the inter- 
locking. The circuits are fed through a resistance front one trans- 
former connected to the 110-volt alternating-current supply and 
stepping the voltage down to that required for operating the track 
relays. 

Signals.—Since the new line uses the tracks of the New York, New 
Haven & Hartford Railroad for reaching its New York terminus, 
signals similar in aspect to those of the New Haven system were 
considered preferable to three-position signals. The connections for 
a signal are shown in Fig. 2. The motor is located at the bottom of 
the mechanism casing, the slot arm and slot magnets being located 
immediately above the motor and are raised by the movement of an 
endless chain geared to the motor, the chain having a trunnion on one 
of the links which engage with the triangularly shaped fork at the end 
of the slot arm. When the slot arm reaches the top of its stroke a 
spring latch engages with a lug on this fork and holds in this position 
the slot arm, together with the heavy push-rod attached to it and 
extending up through the signal mast to the semaphore counter- 
weight. At the top of its stroke the slot arm strikes a contact arm 
and opens the contact points. This contact corresponds to one of 
the three switches shown in Fig. 2, just above the motor. The fork. 
or “ toggle," at the end of the slot arm is pivoted to it and held in 
rigid alignment with the slot arm by bell cranks extending back to 
the slot magnets. When the slot magnets are de-energised the 
toggle is no longer held rigid with the slot arm, and by swinging on 
its pivot is disengaged from the spring latch, with the result that the 
slot arm falls down into the bottom position. The slot magnet also 
acts as a relay, closing, when energised, the motor circuit, as shown 
at the upper left-hand portion of the diagram. Thus, in the normal 
condition which begins after the passage of a train, the slot circuit is 
closed by the track relay. This results in first holding rigid the 
toggle at the end of the slot arm and second in closing a circuit 
through the signal motor. The latter circuit remains closed until the 
slot arm is raised and the signal cleared, at which time the circuit is 
opened by the slot arm striking against the contacts at the top of the 
mechanism and separating them. The latter condition is shown by 
the position of the switches in Fig. 1. In consequence the motor 
stops, but the slot magnet remains energised and holds the slot arm 
up and the semaphore in clear position until the passage of a train 
breaks the circuit at the track relav. An air dashpot, which is 
connected to the slot arm, is provided to prevent shock when it is 
released and falls into danger position. 

The motors for all signals are of the single-phase type without a 
commutator. "They will start automatically from any position and 
will operate the blade through a complete movement in four seconds. 
Dwarf signals, which are used for slow-speed train movements in 
reverse from the normal direction of traffic, are of the solenoid type, 
operated by direct current at 110 volts and controlled by 'a local 
alternating-current relay which takes the place of the slot magnet on 
the high signals. In the underground section of the line light signals 
cre used similar to the night indications of the block signals. All 
signals are electrically lighted with 2 c.p. 2-5 watt tungsten filament 
lamps. These are operated by transformers on the 110-volt signal 
circuit, which steps the current down to 12 volts in order to give the 
highest possible lamp efficiency. Two lamps connected in parallel 

ere used for each signal light. No wires are common to more than 
one source of energv, limiting the maximum length of wire to that of 
two blocks. This reduces the inductive influence from the propul- 
sion current and simplifies maintenance, although it increases some- 
what the necessary number of wires. 

Sub-station for Signal Current.—Power for operating the signal 
switch end traek circuits is obtained primarily from the main feeders 
carrving the propulsion current. The signal current, however, is 
delivered at a frequency of 60 in order to permit selective action on 
the part of the track relays through which the propulsion current 
with a frequency of 25 as well as the signa! current is liable to be 
passed. "This necessary difference in frequency is obtained by the 
use of frequency changers, consisting of a delivering current at 2.200 
volts and a frequency of 60, 45 kw. single-phase generator and driven 
by a three-phase induction motor. Tie latter is of 75 H.P. capacity 
and receives its power from the main feeders and from a third phase 
wire which is carried along the line of the railway from the main 
power station at Cos Cob. Current is delivered to the motor at 440 
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volts, being stepped down by transformers on the 11,000-volt feeders. 
In order to steady the load, as well as to provide a power reserve, a 
70 H.P. direct-current shunt-wound machine, operating at 160 volts 
and upon which floats a 400 ampere-hour battery, is mounted upon 
the same shaft with the frequency changer. This operates as a motor 
running upon the storage battery or as a generator feeding into it in 
accordance with the rise or fall of the load. The batterv alone will 
carry the entire load of the station for one hour. 

The pressure in the signal mains is kept constant at 2.200 volts by 
means of a Tirrill regulator in the field of the direct-connected exciter 
for the single-phase generator. A field regulator on the continuous- 
current machine automatically maintains the speed without regard 
to the fluctuating voltage supplied by the storage batteries in case it 
is necessary to operate with them alone. A circuit-breaker which 
trips both on overloads and underloads is installed to protect the 
batteries, and the customary time-limit relavs are used for protection 
against overload on both sides of the frequency changer, together 
with a relay which trips the oil switches with a low voltage at the 
supply mains. Signal mains of No. 3 B. & S. gauge bare copper 
strand are carried in duplicate on the catenary bridges. All appa- 
ratus is connected to one of these circuits, which is divided into 
sections to permit repairs without interruption of the whole linc. 
The other circuit is used as a feeder. 

Interlocking.—Seven power interlocking plants are installed for 
the operation of main-line switches. Power operation was essential 
for the frequent movements necessary at the larger plants, and was 
installed in the small plants on account of the lower cost of installa- 
tion compared with mechanical interlocking as well as the advan- 
tages in using uniform apparatus. The interlocking gear is installed 
with the safeguards usual for high speed and dense traftic. Approach 
locking ensures the integrity of the route to a train that has received 
a clear signal, and this cannot be changed for an interval of 
là minutes. An emergency release, however, is provided in 
the junction and terminal towers, enabling the leverman on breaking 
& seal to release instantly the approach locking and change the route 
in cases of emergency, the breaking of the seal requiring an explana- 
tion as to the cause. Route locking secures the route in front of the 
train when it is within the limits of the interlocking after the signal 
lever has been restored to normal. The locking of the switches, 
however, releases as soon as the train has passed over them. Separate 
indications are provided for the approach of trains in each of the two 
blocks in rear of the first home signal,so as to give separate indica- 
tions for trains following each other one block apart. These indi- 
cations consist of lights in a model of the tracks placed over the inter- 
locking machine and a buzzer calling attention to the lights. Light 
indicators are also provided to show when the signals may be cleared 
and when the detector switch locks are released. Thus, signalmen 
have ample indications of approaching trains, of the route that may 
be set up and of the signals that can be cleared, these latter indica- 
tions being embodied in the interlocking machine. 

In the small interlockings where it is not necessary to have a man 
constantly in attendance, the signals for the direct movements ope- 
rate automatically the same as block signals when the lever control- 
ling them is kept reversed. "Thus, through trains may pass these 
interlockings without attention on the part of the operator. 

The most congested interlocking is the junction at Columbus- 
avenue on account of the level crossing for the New Rochelle express 
and the White Plains local trains, and of locals from New Rochelle 
which cross with expresses from White Plains. "Train movements 
at this place have to be made with the utmost dispatch. "This is 
because the express station at East Third-street. Mount Vernon, has 
been selected as the starting point of the time table, which has been 
80 drawn that passengers may transfer between express and local 
trains in both directions without delay. It is further planned that 
a White Plains local shall arrive with a New Rochelle express and a 
New Rochelle local with a White Plains express. Assuming that the 
express and local trains leave at the same time, the trains move 
together until the local slows up for the stop at Columbus-avenue 
station. In this time the express for New Rochelle must gain 
sufficiently to clear the interlocking and enable the route to be cleared 
for the White Plains local before the latter arrives at the interlocking 
signal between the junction and the station. 

Interlocking Apparatus, —Thoe interlockings are operated by the 
Union Switch & Signal Co.'s type * F” all-electric system. Switch 
movements are of the motor-driven type in which a horizontal drum 
operates the necessary cranks. NSwiteh motors are connected 
through a friction cluteh and reduction gearing to the switeh points. 
The switch controller is set on a concrete foundation beside the switeh 
and enclosed in a weather-proof case. This operates in response t» 
the movements of the interlocking lever which controls the switch 
movement, and by changing the direction of the current through the 
switch motor armature it controls the direction of the movement of 
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the switch. Additional contacts on the oentroller cause both ends 
-of a cross-over to move simultaneously. Energy for the various 
locking functions is supplied from direct-current mains. In addition 
to these, only four wires are required between the lever and the switch, 
-of which two are connected to the field of the switch controller and 
cause it to move in accordance with the direction of the current in 
them. The other two wires extend from the indication circuit con- 
troller to the indication lock on the lever. At the right of the locking 
shaft segment is a safety relay which can only be energised and thus 
‘give a clear signal when the position of the switch and lever correspond. 
This is inserted in the circuit controlled by the signal lever, and in 
‘case the mechanical interlocking between the switch lever and its 
‘corresponding signal lever permits the latter to be moved to a position 
‘which should give a clear signal, the signal circuit will be open and 
the signal itself will not clear unless the switch has actually followed 
the movement of the switch lever. Continuous current for operating 
the switches and interlocking is furnished at each signal box by a 
‘motor generator set floating on a storage battery. This receives 
‘power from the signal mains through duplicate transformers which 
‘step the voltage down to 110 volts. 

Telephone System.—A telephonic communicating system between 
-dispatchers, signal boxes and stations has been installed, and on 
account of the necessities of the high speed and dense traffic has been 
-designed with unusually complete provisions against breakdowns as 
well as delays in establishing communication. These safeguards are 
-effected by installing a number of different circuits, assigned to the 
various services and connected through different stations or boxes so 
that all communicating points of any importance can plug into either 
-one of at least two of them. Points of unusual! importance can plug 
into any one of five different circuits, so that the possibility of delay 
on account of wires being in use or broken is so remote as to be 
‘negligible. 

The road is to be operated from the general offices in New York 
‘City, and at that point is a telephone switchboard of the ordinary 
commercial type with a capacity of 30 lines. At this board all cir- 
‘cuits can, of course, be interconnected as desired, and at night, when 
the executive offices are closed, the lines can be left by the operator 
.80 that all points on the road arc in direct communication with each 
-Other. This may also be done by the signal man at the Columbus- 
avenue junction, but under these circumstances there is no indication 
when communication is ended and the line is clear. 

Tele phone Circuits.—The circuits, which consist of twisted pairs of 
No. 10 gauge paper-insulated copper wire in lead-covered cable of 
low electrostatic capacity are arranged as follows: A train wire con- 
nects all signal boxes on the four-track section and the New Rochelle 
branch. A second train wire connects all interlocking towers on the 
four-track section and the White Plains branch, these two wires 
being so arranged that they may be handled together by one dis- 
patcher or separately by two dispatchers. A local wire connects all 
stations on the four-track section and the New Rochelle branch, and 
a second local wire connects all stations on the White Piains branch 
.and the express stations only of the four-track section. A through 
message wire connects the chief points, such as signal boxes, express 
stations and termini. There is, in addition, a line between all signal 
boxes with which signalmen may communicate without using a 
throughline. Additional lines which can be substituted for defective 
wires in the circuits, or which can be used for specia! conditions, are 
also provided over the entire road. All lines, including spares, are 
brought in to jacks at each interlocking tower, so that substitutions 
-of sections of sound wires for defective ones can be made without 
breaking connections. Where distances between stations exceed 
1 mile, outlying telephones are provided so that gangers do not have 
to travel over $ mile to report trouble. General accessibility for 
trainmen is provided by telephones located on station platforms at 
-all express stations and at alternate local stations. With this arrange- 
ment the number of stations on any circuit does not exceed 20, and 
the greatest number of stations on any line not having an alternative 
:Speaking circuit is 10. 

Each communicating point is given a doub!e number. of which the 
first part indicates the number of impu!ses sent ou* by a stepping 
wheel set in motion when a call is made. and the second part consists 
of one of five additional step numbers following a continuous impu!se 
sent into the circuit. In calling a station after an unuied circuit has 
‘been located by plugging into the variou; lines available for com- 
munication, the call is made by setting the double index to the 
number of the station called and giving a turn to a calling key. This 
sets up a series of impulses which sets in motion a stepping wheel 
through a stepping magnet and establishes a local circuit for the 
indicating apparatus consisting of a light over the proper plug con- 
nection and a buzzer at the station called, the circuit remaining closed 
until the call is answered by pressure of a push button on the inter- 
calling key and the insertion of the plug at the latter station. The 
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establishment of the circuit and the consequent call causes a buzzing ` 
sound in the receiver at the station sending the call. This is known. 
as the “‘ answer-back," and establishes the fact that the call has been 

received. After completing the message the two parties merely hang 

up their receivers. The train wires are used exclusively for dis- 

patcher’s use, and ordinarily communication with him is established 

by merely plugging into the line. However, if the dispatcher's 

receiver is closed up an audib!e buzzer establishes the call and the 

caller gets the regular “ answer-back." Power for the local sets is 

obtained from portab!e storage batteries charged when necessary 
from the sub-station at Columbus-avenue. A 150-volt battery for 
the selectors is located at the telephone switchboard and is charged 
from one of the interlocking system motor-generator sets. 

The inductive effect of the alternating propulsion current is 
counteracted by frequent earthing of the telephone cable sheaths in 
addition to the shielding effect obtained by carrying the telephone 
cables underground. Lightning arresters located at every station 
are also provided to discharge the induced electrostatic charges before 
they reach dangerous voltages, and provision has been made for 
installing compensating transformers to induce differential currents 
in à spare pair of wires in each cable to nullify, if necessary, the effect 
of future power increases. 


DESIGN OF A RADIO-TELEGRAPH STATION.* 
BY SHUNKICHI KIMURA, PH.D. 


(Continued from paye 54.) 


SYNOPSIS. 
Introduction. 4. Choice of wave-lengihs. 
]. External design. 5. Résumé. 
2. Determination of constan‘s. | 6. Proportions of the aerial. 
3. Design formula. 7. Internal desiga. 


Notes. 


84. CHoIcE or WaveE-LENGTHS. 


As we see by the foregoing that there are wave-lengths for 
which the sending aerial current is a minimum for a given 
range with a given combination of A and A’, let us look further 
into this question. Since in the curves (A, I) with parameter D, 
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there is no maximum of I but only its minimum with its 
tangent parallel to the axis of 4, we have *— 
| pI BVA 

ò D 
In order to find the relation between k’ and 2, we shall employ 
an inverse process and calculate h’ from the following equation 
for each given value of 2 at each parametric value of D, 


— 0-0447* — 0-258387. : 
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The relation thus found for k’ and / for each value of D is 
almost a straight line (Fig. 2), and these relations remain the 


* The numerals in the text refer to the notes at the end of this Paper. 


-" : rods 147 . MS 
T This number is v^ im f with R’=25 ($1). 
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same whether we use the easy working range or the range with 
extreme effort. 


Table X. — 
po Nm VA 044 in fest 
UA. 9 y, (nie s) 
Param. D miles 300 500 | 700 , 900 Ir 100 : 1,300 1, 500 1.700 1,900 
Aim 7 | | | | | 
DOO ce tecicgs: | 168 ... ce e ; — bod 
1:000: acsi 401 313]... se | ps 
1,500 ............ 8330. 530| 315 .. |. | | 
2.000 .......... 1,257 $25] 550 295 | | 
2:000 erii es 1480) 837 531)... | 
3,000 ........... | .. 11,060. 447 .. | 
4,000 ............ . :(1.336! 912. 534. | 
5,000 ............ ee uisi e siege i cese c] lod Loo 1019. 0-9 701 
6,000 ........... A3 om Re ME 1.474 1,026) 450 
1.000 ............ vis M T . ‘14851 992. 
8,000 ............ zd aeii Ae ue o diet o Em edO 2s 
9,000 ............ quM MM IMEEM EQ a EI 
10,000 ............ Eae ee ae Nee ee 1.821 


Exterpolating T necessary fromjthese relations we give 
in Table XI., the best wave-lengths to be employed according 
tothe height of the receiving aerial and according to the desired 
range. I 


Table XI.—Best Wavelength to be Employed in Metres, 
Range 


D miles. | 300 iil 100 900 ix Lud in 1,700 1.900 2,100 

H'ght h’ ft | | 
150 ...... 500 800/1.200 1.70012,300 3,200 4,000 5,400 6,700 8,300 
900 ...... 550 900 1,300 1,800 2.400 13.300 4,100 5,500 6,800 5,400 
300 ...... 700 1,100 2.000 2,6000 3,500 4,300 5.700 7,000 8,500 
400 ...... 850 1,200,1.700 2,200 2,900:3,700 4,600 5,900 7,200 8,700 
500 ...... 1,000 1,400 11,900 2,400 3.100,3.900 1,800 6,100 7,300 8,800 
600 ...... 1,100 1,600 ;2,100 2.600 3,300 |4,100 5,100 6,300 7,500 9,000 
700 ...... 1,250 1.800 2.300 2,800 13,500 4.300 5,300 5,500 7.700 9,200 
800 ...... 1.400 2,000 2,500 3,000 3.700 4,500 5,500 6,700 7.900 9.300 
900 ...... 1. 600 2,100 9.600 3,300 44,000 1,800 5,700 6,800 8,100 9,500 

1,000 ...... 11.700 2,300 2,800 3.500 4,200 5,000 5.900 7.000 8,300 9,700 


t 
| 


-_ m_e —— —— a A ere lar 


Each of these wave- lengths in the table is the central value 
of the region with which a given range is most economically 
effected, and may be extended for 200 miles in case of shorter 
waves, and 500 miles in čase of longer, above and below these 
central values, without increasing the sending aerial current to 
any marked amount. 

$ 5. Resume. 


From the preceding calculations and tables. exterpolating 


They are in effect the results of calculations from 


1 D (miles) À*(m.) o D (miles), 
Hamp) = 7-88  A(ft.) Vs BBH pat) ZW 
with the condition, 
" 
^ M A 0.04422 — 0-295872 — 0. 


The day-ranges D given in the tables are such as. are to be 
attained with moderate effort, namely with the energy of 
1 x 1075 watt in the receiving aerial circuit. 


Table XIII.—Sh:p to Ship and Shore. 


h --130 ft. Lin ampere, \ in metres. 
For range h’ h’ h’ h’ | nn a MK 
D miles. — 130 ft. 170 ft. 200 ft. | 300 ft. 400 ft. ^ 500 ft. 600 ft. 
300 { 1—4-3 l=41 I—-33,1—28 1-23 [-21 1-20 
A-2420 |X=500 | A=550 15 700 A — 830 A=1000 A= 1100 
soo d 158 | 150 | 105 8-1 68 | 58 5-3 
i { 700 | 800 > 900 | 1100 1200 ' 1400 ms 
700 39 | 37 26 9 | 15 13 ' I 
i 1100 ; 1200 j| 1300 | 1500 : 1700 | 1900 | 2100 
Dod 80 76 53 3; | 90 | 23 20: 
i 1700 | 1700 | 1800 | 2000 | 2200 ' 2400 | 2600 
i300 { 146 138 92 63 47 39 ; 33 
: 2300 | 2300 | 2400 | 2600 , 2900 | 3100 | 3300 
1.300 A NN "m 99 71 58 i 49 
Bj 1 JE 3500 | 3700 | 3900 , 4100 
ETTE. | — — 40 | 83 | 6s 
: 1 | | 4600 | 4800 5100 
These results are e embodied i in Fig. 3 
Table XIV. —Ship to "M and Shore.. 
h--170 ft. Lin ampere, ` i in 1 metres. 
For range h’ | hào! K k h’ h | h’ 
D miles. | 130 ft. | 170 ft. | 200 ft. 300 ft. 400 ft. | 500 ft. | 600 ft. 
506 I-21L6, I-1L1| I-83 [=:6-2 [225-2 ie T=4-0 
A=700 A= 0 A=900 A= 1100 \= 1200 \= 1400 A= a 
zon 29 20 14 12 10 | 
1100 E 1200 1300 1500 1700 | 1900 2100 
or G1 41 28 21 18 15 
1700 1700 '| 1800 ` 2000 2200 | 2400 2600 
1.100 190 E 180 70 46 34 20 24: 
2300 ` 2300 | 2400 : 2600 2900 | 3100 3300 
1.300 E 120 70 50 42 36 
3300 3500 3700 | 3900 4100 
1.500 - 110 75 62 52 
Hz 4300 . 4600 | 4800 | 4100 
soe 108 88 73 
1,700 5900 | 6100 6300 


These “aereis are given as curves in Fig. 4, from which we see 


and interpolating when REESE Ys WE give in the following | here that the rate of rise of D is very rapid at the smaller 


(Tables XII.-XIV.) a résumé of designs. In these the wave- 
lengths are the central values of their most effective regions. 


Table XII.—Shore to Ship. 


Mean h’— 150 ft. Lin amperes, \ in metres. 


For range h h h h h 
D miles. | 200 ft. 300 ft. 400 ft. ^' 590 ft. 600 ft. 
1-2-0 -— $20 Ta : 
ida 1 A—6540 . A—960 — A 1280 E = 
à [| oF 6-6 So t7 4-7 ae 
9 A 800 —960  ..I?80 ° 1750 e 
Bu 25 5 16 M00 102 8:3 
i 1200 1200 — -1280 ' —1730 — 1990 
3 30M 25 20 17 
900 EL z 
1 1700 | 1700 1700 .—1750 — — 1920 
05 : — 62 47 37 31 
) i ‘ 
100 4, 2300 | 2800 2300 i 2300 2300 
uo oo Y 100 75 62 51 
L399 4 — 3900 3200 3200 , 3200 3200 
. 240 160 115 92 TH 
500 J | ! - 
1500 4 — 4609 | 4000 400) ^! — 4000 4000 
pd xs qo df 173. ^ — 134 110 
MO 5400 | 5400 5300 | — 3400 5400 
Vni x^ ee e 20 240 | — 103 156 
U X 6700 = 6700 6700 6700 6700 
j "S es ane 255 216 
zs l 8300 $300 8300 8300 S300 


In the values for A the minus sign signifies that the proper wave-length 
is too short for the height A, in such case (m) — 3-2 x h (feet) is taken. 


values of D up to about 700 miles, but above 1,000 miles 
increase of D is very slow for steady increase in I, this relation 
being improved according as the height on either side is 
Increased. 

§ 6. PROPORTIONS OF AERIAL. 


For the aerial with extended capacity at the top there is a 
certain proportion between the height and the breadth at the 
top. and this will be determined by the condition that the 
oscillatory current from the bottom to the top of the aerial 
shall approach the quasi-stationary condition. To avoid any 
joint, sharp angles and undue approach to the masts, let us 
assume the elements of the aerial to have the form shown in 
Fig. 5, and also assume a sine distribution of amplitudes 
through the whole length, the value of which at any point z is. 
represented by 

asinȘ . ps 

For the minimum breadth at the top, we take such a distri- 
bution that at the top, namely z—b, the amplitude is half that 
at the bottom or loop. Then we have— 


4a=a sin ^ 
whence h=2b. 


Thus the minimum breadth at the top is equal to the height, 
and as this breadth is in a greater proportion. the distribution 


b 
2° hub 
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in Å approaches more to the quasi-stationary condition, while As to the form of the aerial, umbrella type with one tower 
the same proportion must not be pushed so far as to make the | | requires more height and the largest area of flat land, for 
whole system directive. In the case of minimum breadth at ^ which we have the full benefit of a perfect earthing device. 

On the contrary, the mushroom type re- 
quires less height and the least area, and 
is more fit for a hilly locality near the 
coast, but it requires at least three towers. 
or masts. Therefore the whole question 
is one of economy according to actual 
circumstances.’ Also for the same range 
of transmission we have two alternatives, 
either lower tower and larger power or 
higher tower and smaller power, and 
the choice lies between the initial outlay 
and running ex- 
penses, although 
for the safer and 


b b 
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ELECTRIC LIGHTING AND THE 
CONVERSION OF THREE-PHASE 
INTO SINGLE-PHASE CURRENTS 
OF TRIPLE FREQUENCY.* 


BY F. SPINELLI. 


The constant extension of electric traction. 
on railways has resulted in an interesting 
problem : that of the electric lighting of the 
stations with part of the energy provided for 
the traction service. 

Where tho traction power is in the form. 
of continuous or alternating current of 40-u 
per second or more, the solution of the problem. 
is obvious; but where, on the other hand, 
the three-phase system is used (frequency up 
to 15^), as is usual in Italy, the lighting 
question presents peculiar difficulties. The 
low frequency is not favourable for lighting 
purposes, whether arc lamps are employed 
or the ordinary incandescent lamps with a 
sing!'e filament. Both show thelow frequency 
and give a strongly flickering light injurious 
to the sight. 

The difficulty has been overcome by using 
polyphase lamps, and guod results have been 
obtained. It is well known that the sum of 
the squares of three quantities varying 
" m " = > f : | | according to a sine law and differing 120 deg. 

7 d s ii T d s" lcu in phase is constant. Denoting by I, the 


Iamp. 
Fic. 4.—S S á " lei i maximum value of a current in à three- phase 
. 4.—SHip TO SHIP AND SHoRE. Day Rance over THE SEA. Wave-Lenaras OF system, we have 


MixiuumM Power. WORKING WITH MODERATE EFFORT 1x10- WATT. 


D nant. miles. 


jme ori s +240)1=5 I 


iy top, namely, h=2b, the wave- length proper to the aerial' This means that the luminous effects vielded by three incan- 
8 approximately the ratio, | descent cd filaments, traversed bv sine currents having 120 deg. 
Am.) | : - ares uad 


? = 3:5. 
h(tt.) | * Translated from “ L'Elettricista," Home. L Ser. 3. pp. 215.217. 
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phase difference, are equivalent to that of a single filament traversed 
by a direct current of the strength 4/3/2I,. 

In practice, of course, the current forms are very different from 
theoretical ones. They show considerable instability and irregu- 
larities, due to well-known causes. Nevertheless, the resulting effect 
is always sufficiently satisfactory. 

The practical difficulty lies in the manufacture of good three-phase 
incandescent lamps of long life in service. These lamps are not 
usually on the market, and are considerably dearer than the single- 
filament lamps. Their life is short. Some filament breaks, and then 
they give a flickering single-phase light. The cause of this fragility 
-of the filaments is not quite clear. It may lie in some electro- 
dynamic action of each filament on the others. 

In studying this problem the writer has devised and constructed 
a static apparatus capable of three simu!taneous functions: trans- 
formation of the voltage, transformation of the three-phase into a 
‘monophase current, and triplication of the frequency. 

The electrical problem has been solved as follows: Let the secon- 
daries of three single-phase transformers be joined in series (Fig. 1), 
and let their primaries be respectively excited bv the three currents 


' Three-phase 
Frequencysn 


Single-phase 
Frequency «3n 
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of a three-phase system. If the cores of the transformers are not 
supersaturated, and if the primary currents are rigorously sinu- 
soidal, no P.D. will appear at the terminals of the series of those 
secondaries. The three E.M.F.s neutralise themselves at each 
instant. 

But if the iron is strongly supersaturated, those terminals show 
a P.D. of treble the frequency of the primary three-phase current. 

The reason for this phenomenon is obvious. It may be understood 
from Fig. 2, in which is drawn the sum of the curves of flux due 

singly to the three primary currents of the three-phase system when 
the magnetic core is, as already mentioned, strongly saturated. 

The same curve, provided with a suitable scale, may represent, as 
is well known, the sum of the three corresponding E.M.F.s acting in 
the set of three secondary circuits. 

Fig. 2 shows so clearly how the frequency is trebled that any 
further theoretical discussion appears superfluous. 

Since in the secondary circuit, constituted by three distinct coils, 
there are always two concordant E.M.F.s and one in opposition, 
there results a notable fall of voltage as soon as the secondary is 
‘closed through an external work circuit. 


diis gute eumd ams pis vmm m "——————o.- p. cm DNE a A 
` P * < . 


Va Y 
£2 


To get rid of this defect the transformer must be so designed as 
‘to have a single magnetic mass, comprising, for instance, four cores, 
three of which serve as primaries and the fourth as a secondary. 

Thus, instead of adding up the E.M.F.s of three distinct secondary 
‘circuits, we shall add up the fluxes of three magnetic circuits, obtain- 
ing a resultant flux of thrice the frequency of the single component 
fluxes. The result will be a single E.M.F. proportional to that 
resultant magnetic flux, linked with the turns of the secondary. 

Fig. 3 represents a practical execution of such an apparatus based 
upon this simple principle. 

Such a special transformer offers no constructional difficulties, for 
it consists substantially of the union of three monophase trans- 
formers with a core split up into three by cuts at 120 deg., as indicated 
in Fig. 4. . 

This type of transformer requires a magnetising current, somewhat 
stronger than that used in ordinary static transformers, in order that 
the iron may be supersaturated ; but, as already mentioned, three 
simultaneous objects are gained thereby, consisting of a trans- 
formation of the voltage, the current system and the frequency. 
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Yet this apparatus, being static, is capable, if correctly calculated 
and constructed, of a high efficiency. And it may even be deemed 
superfluous to compare it with the corresponding rotary converters. 

An advantageous application of this special transformer is offered 
by monophase traction plants where the three-phase current has to 
be converted into single phase. 

At first sight, the inevitable triplication of the frequency may 
appear to be an obstacle ; but, on the contrary, it offers this distinct 
advantage: that it becomes possible to transmit the electrical 
energy to a distance in the shape of a three-phase current of low 
frequency (10 to 15 vo). In this way the falls of potential due to 
the reactance of the line conductors are appreciably reduced. especially 
if the conductors are very long and if the wires are placed at some 
distance from each other on account of the high potential. 


«----Phase III > 
uency=n 


«... Phase II._, 


Frequency =n 
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Thus, from a 10-period three-phase current, let us sav, we may 
obtain statically a 30-period single-phase current admirably adapted 
to single-phase traction motors. 

Another field of industrial application is that of the distribution 
of electrical energy for lighting, especially if combined with motive 
power. Thus, as shown above, one may adopt for the primary lines 
of long-distance transmission high potentials with low frequencies 
(15 to 25 e»), thereby reducing losses of potential to a minimum. 

For driving the motors it will suffice to transform the current 
from high to low potential by means of ordinary static transformers, 
in which case the low frequency is advantageous. For lighting, on 
the other hand, the three-phase current will be transformed to 
single phase of triple frequency by means of the transformer de- 
scribed, thus obtaining 45 to 75 cv. The results should be excellent. 
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Another singular advantage is easily obtained with the new type 
of machine in electric lighting plants. This is a constant P.D. at 
the terminals of the secondary, even in those practically frequent 
cases where the effective primary three-phase P.D. is subject to 
considerable fluctuations. This can be obtained on the same 
principle as that on which the transformer is based —viz., the super- 
saturation of the magnetic core. In fact, if in series with the 
primary three-phase coils (Fig. 5) we put an impedance in the form 
of à completely closed magnetic circuit of iron far from saturation, 
it is evident that the fluctuations of the primary E.M.F. are almost 
entirely absorbed by the inductance, without sensible variations 
arising at the terminals of the phase-and-frequency transformer. 
Hence, also, the secondary will be independent of the primary 
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fluctuations ; only the magnetising current will vary. These con- 
siderations are fully borne out by Fig. 6. 

Let 4, and &, be the magnetisation curves of the transformer and 
the inductance with non-saturated iron. The sum of the ordinates 
corresponding to any given value of the abscissz represents on a 
suitable scale the E.M.F. of the primary line applied to the two 
apparatus in series. 

Fig. 6 shows that, while the E.M.F.s Ej, E,, E,, applied to the 
primary terminals of the transformer, remain nearly constant, the 
value of the primary P.D. passes from E, +e to the value E,+¢ +e. 
The variations e,, e,, &c., of the primary P.D. are nearly entirely 
absorbed by the inductance. The adjustment can be made within 


wide limits, say 30 per cent. 


1 
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The transformer and its “ potential regulator" (as we may call 
the inductance) must be designed in such a manner that at the 
minimum admissible value of the primary P.D., dependent upon the 
maximum attainable reduction, the iron core of the transformer 
shall still be supersaturated ; but its induction will correspond to & 
point of the magnetisation curve close to its inflection. For all 
successive values of the primary P.D., always kept above this 
absolute minimum limit, if the magnetisation current in the system 
of the two apparatus increases, the P.D. in the secondary will 
remain almost unaltered. On the other hand, the magnetisation 
current of the svstem must be designed to correspond to the maxi- 
mum value of the primary P.D., and this depends upon the struc- 
tural characteristics of the machine. 


Fic. 6. 


In three-phase electric traction plants, where the fluctuations of 
the effective P.D. are considerable on account of the character of 
railway working, the transformer described is capable of yielding 
very valuable practical results. It solves perfectly the problem ot 
the lighting of stations, because, besides transforming three-phase 
into monophase, and trebling the frequency, it also gives a constant 
secondary voltage to the lamps, independent of the variations of the 
primary voltage. 
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INTERNATIONAL CONGRESS OF APPLIED CHEMISTRY. 


The eighth International Congress of Applied Chemistry was 
opened at Washington, U.S.A., on September 4th last, and 
meetings also took place at New York on the three following 
days. Those present were received by President Taft, and 
congratulatory speeches were delivered by the representa- 
tives of the various countries. The members then split up 
into sections in which a number of subjects were dealt with 
simultaneously. In what follows we confine ourselves to 
giving some account of the matters of electrochemical interest. 
Our information is based on a very full report in “ Metallurgical 
and Chemical Engineering." 


REDUCTION OF IRON ORES IN THE ELECTRIC FURNACE. 

A Paper by Mr. D. A. Lyon, brings out the following points : 
The electric reduction furnace was not evolved with the expectation 
of competing with the blast furnace, but for the purpose of developing 
a furnace and a process which could be utilised in those localities 
where blast-furnace practice, due to the high cost of blast-furnace 
fuel, is not feasible. The following furnaces are now in successful 


operation :— 
Horse-power.. 
Trollhättan, Sweden, one furnace ...................... eee 2,500 
Domnarfvet, Sweden, one furnace ................... eene 3,500 
Hagfors, Sweden, two furnaces, at 3,000 H.P. ............ 6,000 
Hardanger, Norway, one furnace ............... eere 3,500- 
Heroult, Shasta Co., Cal., one furnace ..................... 2,000: 
While the following are nearing completion :— 

Hardanger, Norway one furnace (extension) ............. 3,500: 
Arendal, Norway, three furnaces, at 3,000 H.P. .......... 9 000 
Switzerland, one furnace ............... cesses eee eene opere 2,500 

Total furnaces built and building ..................... 32,500 


The Noble Electric Steel Co. at Heroult, Shasta County, California. 
are also installing additional furnaces of sufficient capacity to give 
an output of 100 tons of pig iron a day. The difference between the 
electric furnace and the blast furnace in operation is that in the elec- 
tric furnace the electric current is used to replace that portion of the 
fuel in the blast furnace which is necessary for melting down the 
iron and the slag, and such being the case only one-third or less of the 
coke that is used in blast-furnace work is needed for the reduction 
of the iron oxides. "The main difficulties encountered in the develop- 
ment of the electric reduction furnace were maintenance of crucible 
walls and roof, and breakage of electrodes. The problems yet to be 
solved are those which have to do with the volume of the shaft as com- 
pared with the size of the crucible, the reduction in the shaft, gas 
circulation, the preheating of the ore, the smelting of fine ores, the 
size of the unit. the efficiency of the furnace, &c. 

As to comparative costs ; for example, with coke at 24s. a ton, and: 
with electric power at 64s. per kilowatt-year, the reducing and melt- 
ing costs of pig iron produced would be 24s. in the blast furnace 
and 26s. in the electric furnace, but if we take into consideration the 
initial cost of the blast-furnace plant, the efficiency of the electric 
furnace, &c., pig iron can probably be produced as cheaply in the 
electric furnace as in the blast furnace with coke costing 24s. a ton 
and electric energy costing 64s. a kilowatt-year. The commercial 
operation of an electric reduction furnace depends upon the develop- 
ment of cheap electric power, and although power can now be deve- 
loped very cheaply by means of gas engines, &c., yet according to 
Kenesche it does not seem possible at the present time to develop 
it by means of gas engines at a low enough cost to permit of its use 
for iron-reduction furnace work. The lowest cost estimated łby 
Kenesche is 90s. and this takes into consideration the use of aibv- 
product plant, the sale of the by-products, and the utilisation of the 
waste gases from the electric furnaces. 


HEAT Losses IN ELECTRIC FURNACES. 

A Paper by Mr. F. A. J. FitzGerald on this subject emphasises that 
in the design of an electric furnace one of the first things tojbe con- 
sidered in avoiding heat losses is to make the rate of generation of 
energy per unit volume of charge as high as is compatible with other 
considerations, for in this way the saving of heat losses may be largely 
prevented. A series of experiments was made in which a furnace 
charge was heated to a certain temperature, and the effect of in- 
creasing the rate of generation of energy was determined bv,com- 
paring the kilowatt-hours required to heat a given charge. Here are 
typical results : 


.Rate of generatioa Eaergy per kilogram 


of energy. of product. 
NS EAS, uiieiucsebentebesirends sd eios 1-7 kw.-hours. 
OD RA — xol ved E VINGT a d PEE 1:64 kw.-hours. 
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"Thus by increasing the rate of generation of energy by 5-7 per cent. 
the energy consumption was reduced 5-9 per cent. Another point 
-of great importance in furnace design in order to avoid heat losses 
is to keep the external surface of the furnace as small as possible. 
In a resistance furnace using 746 kw. the charge was heated to a 
temperature of somewhat above 2.000 C., and maintained at that 
temperature for some hours. Tho furnace as originally constructed 
‘had an outside surface of 80 sq. m , excluding the foundation. The 
design was afterwards changed to that [the outside surface was 53 
:Ssq. m. Determinations of the energy consumption per kilogram with 
the two designs of furnace gave the following results : 


Surface of Energy per kilogram 


furnace. of product. 

80 sq. m. .............es- — . 6: kw.-hours 

53 sq. m. ....ceceeeeeeeeeerseeee OO kw.-hours 
Reduction 34 per cent. ............. Sess 18 per cent. 


Having done all that is possib'e in the way of perfecting the design 
-of the furnace so as to avoid unnecessary heat losses, the final step 
is to provide the best heat insulation possible. Experiments were 
-made on the total loss of heat with different kinds of materials mainly 
used in furnace construction. The furnace used consisted of hollow 
cubes with sides of 220 mm., while the hollow spaces were cubes with 
sides of approximately 110 mm., so that the thickness of the walls 
of the hollow cubes was 60 mm. The furnaces were supported on 
"knife edges so that all sides were exposed to the air. A current was 
passed through the resister in the interior of the furnace and so regu- 
lated that the temperature was maintained constant. When equili- 
brium was reached the temperature and rate of generation of energy 
was noted, this giving the amount of heat escaping through the fur- 
nace walls at that temperature. The results are given in a table. 
and show that ** red building brick " and “‘ insulating building brick ” 
are better heat insulators than either firebrick or silica brick or 
manganese brick. By far the best heat insulator is, however, Kiesel- 
guhr brick. Further, the heat loss from a furnace constructed of 
firebrick could be reduced to less than one-half by" providing the 
fire-brick walls with a special asbestos heat-insulating jacket. 


ELECTRIC INDUCTION AND RESISTANCE FURNACES. 


A Paper on this subject by Mr. C. H. von Bauer on electric induc- 
tion and resistance furnaces dealt with recent developments of the 
induction furnace and the Roechling-Rodenhauser combination 
furnace. The author discussed briefly the two-phased construction 
and its advantages over sing:e-phase and three-phase furnaces in 
electrical as well as mechanical respects. It is possible to produce 
„as high a temperature in an induction furnace as may be desired. 
"The only temperature limit is set by the lining. Ina resent test with 
steel in an 8-ton furnace which was very much overheated indications 
‘were obtained of a recalescent point at about 2,500 deg. At that 
-temperature the steel became viscous, while some 200 deg. higher 
it was liquid agiin. Roech'ing-Rodenhauser furnaces are shortly 
to be built in 16 ton and 20 ton sizes. 


ELECTRIC STEEL REFINING. 


‘In a Paper on recent developments in the electric steel furnace, 
Mr. P. Héroult points out that the electric steel furnace has now 
reached a point wren the reduction of costs depends entirely on 
improvements in detail both in furnace construction and manipu- 
lation. In Europe the process was developed further for high-priced 
steels, but in the United States the principal problem has been that 
of making rails. At the present time the application of the electric 
furnace for the manufacture of intermediate steel and all quantities 
of alloy and special steels is established. By use of the electric fur- 
nace the quantity of biow holes and waste can be reduced to a mini- 
.mum and saving in the cost of machine work alone would justify 
paying à very much higher price for electric steel castings, if this 
were necessary. Inthe case of many low-carbon hign-quality casting: 
made in the electric furnace, it is unnecessary to anneal them and this 
makes an additional saving in the cost of manufacture. Tho follow- 
ing tests were given for ordinary mild-steel castings from an electric 
;furnace :— 

Analysis ; Carbon 0-12, Mn. 0-49, Si 0-20, Sulphur and Phosphorus 
below 0-02. 
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| teduc- | Elastic Ultimate | Elongation 
Test Mn. Arca | tion of limit per — strength Diameter ` 
No. sq.in. | area. {| sq.in.  persq. in. 4 in. 
36,138 | 0-2454 39-59, | 45,606 Ib. 71,456 Ib. | 3 in.—28-75°% 
36,13) | 0:2359 903-294 63,616 Ib. | 3 in. —35-009, 


33,376 lb. 
coe { eee | 2 in. —34-00°, 


From these figures it will be seen that it is possible to make a mild- 
: steel casting comparing favourably with plate steel, and the question 
-arises Whether the working of steel under the hammer or rolling mill 


can improve its quality in any way whatever if the stecl be free from 
faults and cavities. 

Another application of the electric furnace which is of great im- 
portance to manufacturers of alloy steel depends upon the fact that 
any quality of scrap can be worked up and the valuable metals 
retained. Thus, for example : It is not common in practice to melt 
up charges of miscellaneous tung:ten steel. including various tools, 
turnings, hammer scale and “spilling; ” from crucib‘es, all of which 
contain a certain quality of tungsten. Such a charge can be melted 
up, and the necessary additions made to bring the composition up to 
the required specification. Chrome, nickel and vanadium steels for 
automobile work may also be made in this way in the electric furnace 
by melting up miscellaneous scrap. 

With reg ird to the reduction in cost, which has been effected during 
the last few vears, it may be said that this is almost entirely due to 
slight improvements in practice and design which are the results 
of continuous experience. Two years ago it was considered good 
practice to melt and refine steel scrap in six houra at a power con- 
sumption of 750 kw.-hours per ton, whereas at present furnaces are 
working steadilv carrving out the same operation in four hours at à 
power consumption of under 600 kw.-hours over periods of six months. 
"imilar reduction: in operating expenses have been made in all other 
details, such as labour charges, refractories. &c. To erect and 
operate an electrie furnace successfullv it is essential to have had 
considerable experience, both in the steel trade in general and in 
electric furnace work in particular. as the old-estabtished principles 
of steel making cannot always be followed. 


— 


ELECTRIC HEATING AND THE REMOVAL OF PHOSPHORUS FROM TRON. 


In a Paper by Mr. A. E. Greene on this subject the author suggested 
new possibilities in removing phosphorus from iron, and thereby 
making available for use the high-phosphorus iron ore. It is appa- 
rent that in all the present processes the complete control of at least 
one important factor is either lacking or has not been utilised. In 
the open-hearth process it is the control of the reducing conditions 
that is limited and likewise in the Bessemer process; but in this latter 
process the control is further limited by the necessity of raising the 
temperature by oxidation of elements in the charge itse!f. In tho 
electric furnace, however, where heat can be produced independently 
of combustion or chemical reaction, this important factor—namely, 
intensity of reducing conditions—can be controlled at will and with 
ease. Up to the present time this fact appears not to have been 
appreciated by metallurgists, judging by the present methods. It is 
in the complete control of the reducing conditions that important 
possibilities of electric heating lie, and as this fact becomes more 
generally recognised and used it is probable that some method will be 
devised for measuring the intensity of reducing conditions or equili- 
brium conditions, ince the intensity of reducing conditions is the 
reverse of the intensity of the oxidising conditions. the term " oxygen 
pressure " may find a use asa measure of them. Among the reaction 
made possible by control of the reducing conditions and temperature 
simultaneously is the reduction of oxide of iron from a slag con- 
taining calcium phosphate without reduction of the phosphorus con- 
tained therein. Naturally the origin of the phosphorus containing 
slag or charg? is immaterial ; it may be raw ore containing phos- 
phorus, or it may be a slag in which some of the original oxide of iron 
served to provide the oxygen for combination with phosphorus, the 
oxide of phosphorus subsequently combining with lime to form 
phosphate. Or the reducing conditions may be so controlling as 
merely to prevent oxidation of iron which, at the same time, causes 
phosphorus to oxidise and combine with lime. 

In the author's experiments along this line it has been found that 
at temperatures below about 1,400 deg. the phosphorus was easier 
to oxidise than carbon from pig iron. And it was found that the 
phosphorus could be oxidised in the presence of lime without any 
resultant oxidation of iron and with practically no oxidation of carbon 
that phosphorus could be oxidised in the presence of lime without 
oxidation of manganese, and a very interesting further observation 
was made—namcly, that at certain temperatures between the melting 
point of pig iron and about 1350°C. phosphorus oxidised in certain 
cases in the presence of lime without any appreciable oxidation of 
silicon. This would indicate a reversal of oxygen aflinity of these 
et'ements—phosphorus and silicon in pig iron in the presence of lime. 
A fusibie slag results from proper proportions of acid and basic 
radicals. It has been found that the si'icon content in the slag may 
be as high as 30 per cent. without apparent!y hindering the removal 
of phosphorus. Phosphorus was separated in slags containing this 
much phosphorus, and yet practically no iron oxide was present in 
that slag. This points to the possibility of a low melting point sleg 
for holding phosphorus. 

The reduction of oxide of iron from a charge of slag containing 
phosphorus as caleium phosphate without reduction of the latter 
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requires essentially the same control of the conditions as does the 
selective oxidation of phosphorus in presence of lime forming calcium 
phosphate, without oxidation of iron. Electric heating is the only 
practical way of accomplishing such control. It is not to be doubted 
that metallurgists will very soon appreciate the distinction between 
various degrees of oxidation and reduction, where they havc not 
already done so, since in so many cases undesired elements cen be 
separated from metals by oxidation of the impurity and reduction 
of the metal. When this becomes generally appreciated it is pro- 
phesied that electric heating will come into use to 2n extent that can 
now hardly be thought possib'e. 


THE SLAG IN ELECTRIC STEEL REFINING. 


In a Paper on this subject Mr. R. Amberg discussed “ the function 
of the slag in electric steel refining." This function, of course, de- 
pends on the kind of work which the furnacc is desired to perform, 
end this depends on the cost of power. In localities where power is 
cheap the electric furnace may be used for carrying out reactions 
which in other places with more expensive power would be carried out 
more cheaply in an oxidising furnace like the open hearth. At places 
where cheap power is available, electric steel melting begins with the 
widely known open-hearth process of melting pig and scrap. Assum- 
ing a basic-lined bottom and hearth heated by one or morc electric 
arcs, the charge melts down, slag is formed by lime, silica, and iron- 
oxide in the form of ore or scale, and the refining by oxidation takes 
place in form of heterogeneous reactions of different kinds. After 
the ferric oxide dissolved in the slag has been reduced to ferrous oxide. 
it parily acts directly on those parts of the metallic solution which 
come in immediate contact with it, and partly dissolves in the metal 
according to temperatures and coefficient of division of FeO between 
the two liquid phases (metal and slag). If the slag is saturated with 

'eO, the latter can assume its full concentration in the metal bath 
according to the solubility curve. Its action there on manganese 
and the metalloids is much the same as in the open-hearth. It can 
be more energetic, however, if the operator avails himself of the faci- 
lity of a higher temperature, which is a special feature of the electric 
furnace, and of a higher concentration of FeO. 

There is one essential difference from the reactions in an opcn- 
hearth slag. In a well-built electric furnace, practically all the oxy- 
gen required has to be supplied in solid oxide form, while the open- 
hearth has an unlimited supply of oxygen in the air supply. At this 
period of oxidation the basic slags of an arc furnacc and of an in- 
duction furnace show a material difference ; the dephosphorisation, 
being a process which reaches its maximum velocity at a temperature 
somewhat below the melting point of soft iron, is accomplished more 
quickly in the comparatively colder slag of the induction furnace than 
under the higher heat of the arc. The technical significance of this 
faet, however, is small. The analysis of the slag during this period 
does not offer any particular interest in comparison with open-hearth 
slag. CaO will run in the neighbourhood of 40 per cent. sometimes 
9 to 8 per cent. lower, iron and manganese oxides 26 to 29 per cent. 
together and the silica will vary with the silica of the charge, and the 
additions. P,O, may run up any amount in crude open-hearth work, 
yet, as a rule the slags have been skimmed, when it reached something 
like 4 per cent. As manganese ore, even at this stage, helps desul- 
phurisation, it seems to act locally, perhaps near the electrodes only. 
As explained before, this dephosphorisation period may be carried 
out in an ordinary non-electric furnace. When it is finished, then 
begins an entirely new operation, the deoxidation of the metal. This 
involves a slag process which none of the other furnaces can perform. 
neh is the chief deoxidising agent and is bound to act in both 
phases. | 

Electric heating, as described in the patents of Humbert, offers the 

possibility to heat the slag with the addition of carbon in a reducing 

atmosphere so quickly that it forms a high endothermic compound 
of calcium and phosphorus, probably CagP,, which is not reabsorbed 
by the steel phase ; hence the opportunity to dephosphorise without 
skimming the slag. How sensitive this reaction is with respect to 
temperature is shown by the fact that without very accurate control 
of the temperature a rephosphorisation of the metal has been found. 

^ince in the reducing atmosphere, when carried on far enough, the 
partial pressure of oxygen is very low, the oxvgen can be removed 
to a considerable extent from both phases, without disturbing the 
equilibrium at the contact surface, while the opposite would be the 
case with an open-hearth furnace. In fact, the amount of FeO 
present in the final slag is easily brought down in everyday practice 
to between 1 per cent. and 0-5 per cent., and with little attention 

considerably lower. The reaction by which this is performed is a 
true heterogeneous one (that is, a reaction between the metal and the 
slag at the points of contact) and consequently does not come to an 
equilibrium in the original phase ; FeO as a base of the silicates or as 
dissolved in the slag is freed from oxygen and the metal joins the other 
phase, Manganese is practically removed from the slag in a similar 
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way. Even silicon is partly reduced, when the basicity of the slag 
and the temperature are both high enough. In the oxidising period, 
where sulphur is being 1emoved only to a small extent in the open- 
hearth, the electrie furnace is much more efficient in this respect, 
especially when manganese ore is used. It is likely that a good bit 
of the sulphur forms SO, and disappears with the gases, as the partial 
pressure of O and SO, in tbe atmosphere of the electric furnace is 
smaller than in the open hearth, the reaction takes place more easily. 

In all the foregoing reactions one feature deserves the most im- 
portant consideration, that is, the high basicity of the slag ; this, in 
turn, is made possible by the high temperatures attainable, especially 
in the arc furnaces. The elements which in the present electric 
furnace practice take care of reducing the oxides are chicfly carbon 
in the arc furnace and silicon in the induction furnace. The man- 
ganese is practically eliminated altogether, the FeO easily removed 
down to 0-5 per cent. FeO, nickel is reduced with great case, chromium 
tungsten and vanadium according to their inherent amount of free 
energy witha larger consumption of power. Toexplain the mechanism 
of the reactions it is best to consider them as reacticns in a system 
of different phases (two liquid, metal and slag, the third gaseous, and 
the fourth, namely, the hearth of the furnace, solid). It is of great 
importance for the advancement of general metallurgical knowledge 
to determine the melting points of the pure compounds and give the 
complete diagram of the melting point of their mutuz solutions over 
as wide a range of concentrations as possible. 

The carbon thrown into the furnace and the carbon derived from 
the electrodes can produce several compounds. Prevalent among 
these are silicon carbide, calcium silicide, and calcium carbide. This 
latter one seems to be the most persistent under operating conditions, 
and is recognised by the development of acetylene from a cooled-off 
sample. It is only after this carbide has been formed to a certzin 
extent that the deoxidation of the charg» can be relied upon as com- 
pleted. 

When this condition of the bath has been realiscd the electric 
furnace represents the nearest approach to the ideal heterogeneous 
equilibrium between the different phases which has hitherto been 
accomplished in large-scale metallurgy ; converter end open-hearth 
are under the action of air and gas, the crucible metal takes carbon 
and silicon up, while in tho electric furnece the action of the metal 
on the basic lining is almost nil, while there is no exchange of elements 
between metal and slag. However, a small evaporation of partici- 
pants of the slag takes place, and in this respect the induction furnace 
with its cold slag has a slight advantage over the arc furnace. 

Under certain working conditions of operation of an arc furnace, 
when it is thought advisable not to cover the electrode holes in the 
arc airtight, fumes can be seen passing through the small joint betwcen 
electrode and roof brick. These fumes always leave a deposit on the 
cooler parts of the electrodes in powder form. An analysis of them 
taken during the oxidising period of a furnace showed, aside from 
minor quantities of other substances, SiO,, 4:50 per cent. ; FeO, 
8-49 per cent. ; Fe,O,, 60-60 per cent. ; C20, 8-10 per cent. This 
composition allows the conclusion that after reducing the metallic 
oxides from the slag there will be a considerable volatilisation of CaO 
and some less volatilisation of SiO,, both being probably first vola- 
tilised as elements and then oxidised in contact with the atmosphere. 
Smaller lots of Si may perhaps take part in the desulphurisation by 
forming SiS,, a volatile compound, and then decompose in contact 
with humid air or water. 

The author then takes up the physical aspect of thc fact that thero 
is by no means an ideal two-dimensional contact surface between 
slag and metal, and that both phases penetrate each other to a con- 
siderable extent. The prevailing picture that slag and metal behevo 
like oil and water is only relatively true. Theslagswims on the metal 
but where small parts of the one are caught in larger masses of tho 
other, they have to overcome an enormous friction in order to be 
scparated, and the smaller the slag particles the more difficult is their 
separation from the metal bath. It is, therefore, very important to 
keep the finished charge quiet and at a sufficiently high temperaturo 
to allow it to settle. Hereafter proper precautions have to be teken 
while teaming and pouring that the painstaking results of refining 
might not be reversed. This slow physical action may furnish 
a new explanation for the slow progress of the desulphurisa- 
tion. The microscope shows that siliceous and sulphidic pro- 
ducts are ‘sometimes contained down to two-thirds, and evin 
lower, from the top of the ingot. These non-metallic products 
appears as balls in the ingot structure and are elongated into a ciger- 
like shape after rolling or forging the metal. Although the melting 
point is lower than that of steel, they have not succeeded in uniting 
with the bulk of the slag in proper time. Consequently there is a 
lack of material in the slag, and desulphurisation can only take placo 
whenever new sulphides ere supplied. As the slag of the clectric 
furnace allows to hold the metal. the sulphur can be removed to any 
desired extent, 
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The author concludes with a brief discussion of the acid-lined elec- 
tric steel furnace. An acid lining requires an acid slag to keep the 
hearth in good condition. This acid slag will be much the same as the 
slag of an acid open-hearth as long as the charge is treated with an 
excess of oxides and the heat. not exaggerated ; if necessary it can be 
made to contain a higher percentage of SiO, for the same reasons 
which hold good for highly basic slags. "The great difference from 
the basic electric furnace is, in this case, that all four phases are in 
lively reaction with each other, that conditions approaching a status 
of equilibrium cannot be reached and that the metal must be 
* caught " at a certain moment of teaming. The solid and the metal 
phase react in this way, that carbon of the bath reduces 3i from the 
hearth, the amount of Si present being regulated by a reaction 
between the two liquid phases, namely, by keeping a sufficient stock 
of oxides in the slag to hold the Si within the required limits. The 
slag will therefore be a thoroughly black one, particularly during the 
beginning of the run. "Thallner ascribes a specific beneficent effect 
to this exchange of Si and to the low heat conductivity of the silica 
lining. "Towards the finishing of the acid heat the colour of the slag 
clears up, and its reduction finally reaches a point where the glassy 
masses become light grey and green coloured. Sulphur will, as in 
the acid open-hearth, remain unaltered in quantity, while phos- 
phorus may be slightly decreased by phosphoric acid being thrown 
out of solution by the stronger SiO, and then reduced to phosphide 
ofiron. This has to be confirmed, however, and it has to be explained 
how this reaction can take place. Nothing definite can be said about 
it at the present time. It may be that some of the advantages of 
this method are due to the mechanical property of the slag to agglo- 
merate more easily than the basic slag particles to larger globules 
which force their way up to combine with the bulk of the slag. 

(To be concluded.) 


THE THERMAL MAGNETIC TRANSFORMATIONS OF 
25 PER CENT. NICKEL STEEL.* 


BY E. COLVER-GLAUERT, DR.ING. AND 8. HILPERT, PH.D. 


Some time ago the authors reported the result of a research on the 
magnetic properties of some nickel steels to the Institute,f and, at 
the time of publishing those results, stated that they hoped to extend 
the research at an early date, so as to include a greater variety of 
alloys and to treat certain of the alloys in much greater detail. This 
further work has now been completed, the interpolated nickel alloys 
being of 12, 20 and 27 per cent. nickel, and the results obtained from 
these steels, together with others from a series of manganese steels, 
have already been published.* This work showed that the 25 per 
cent. nickel steel was the most typical alloy of the irreversible steels, 
and it was therefore selected for a much more detailed research, the 
results of which it is the object of the present Paper to deal with. 
Various experiments with the remaining alloys of the series showed 
that the more detailed treatment yielded practically no more infor- 
mation than that given in the authors' previous Paper. 

As in the case of the previous work, a Heraeus electrical furnace 
was used fcr the higher temperatures, whilst for the lower ones the 
authors constructed a nickel-wire electrical furnace, carefully 
arranged to give very fine gradations of temperature, great care 
being taken in all cases to prevent oxidation of the test pieces. This 
was accomplished by preparing nitrogen, removing all traces of 
oxygen and cther deleterious gases, and passing a slow stream of this 
gas through the furnace tube during the whole length of time that 
specimens were being treated. For experiments in which the test 
pieces were cooled below zero, the authors employed various alcohols 
and ethers cooled with liquid air, and for the final stage boiling 
liquid air. The range of temperature covered was 1,250°C. to 
—180°C. The authors had heped to exceed this lower limit, but, 
having regard to the size of their test bars, were unable to do so. 
They have, however, been promised considerable quantities of liquid 
hydrogen, and on obtaining this propose to repcrt any further in- 
formation obtained by its use to the Institute. 

At the commencement of the present work the authors were in 
possession of four test pieces of 25 per cent. nickel steel, one of which 
had been slowly cooled from 1,250?C. and the others quenched from 
600°C., 900°C., and 1,240°C. respectively, after which treatments all 
had been cooled to— 180?C., thus rendering them strongly magnetic. 
It had already been noted that the quenchings had a most marked 
effect upon the magnetic properties, and that evidently different 
compounds were thereby produced which are not reduced to the 
same material by the subsequent cocling to — 180?C., since after this 
treatment the various test bars exhibited divergent properties. The 

* Abstract of a Paper read before the Iron and Steel Institute. 

T “ Journal " of the Tron and Steel Institute, 1911, No. I., p. 375. 

t Stahl und Eisen, 1912, No. 3. 
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first experiments were directed towards finding the point at which 
the alloy resumed the non-magnetic state, and to this end the bara 
were heated in the nickel-wire furnace, progressing by stages of 50°C., 
the bars being maintained at each temperature for 10 minutes, half 
an hour, and two hours, and then quenched, measurements of the 
induction being taken by means of the ballistic installation after each 
treatment. The varying times were taken in order to ascertain 
whether the resumption of the non-magnetic state were merely a 
function of temperature. or whether time were also a governing 
factor. So far as the authors can ascertain, temperature is the only 
factor governing the changes which occur. These experimenta 
showed that heating to a temperature not exceeding 450°C. results 
in à gradual increase in the magnetisability, whilst the materials are 
rendered softer (magnetically) in all cases. Between this point and 
500°C. the magnetisabilitv falls off rapidly, and above this point 
more gradually, until at 700?C. all the specimens, except that 
quenched from 1,240°C. in the first instance, are practically non- 
magnetic. This behaviour strengthened the opinion previously 
advanced by the authors, that quenching from this high temperature 
produces a most distinct strongly magnetie"material, andffurther 
experiment showed the authors no means by which it could be're- 
turned to the non-magnetic state, except by slowly cooling {from 
1,250?C. and subsequently reheating to 700°C. 

One of the pieces which had been rendered non-magnetic was now 
heated to higher temperatures (in the Heraeus furnace), together 
with the still magnetic piece, the advance being made by 50°C. stages 
as before. The magnetisability of both pieces increased gradually 
as the quenching temperatures were increased to 950°C., after which 
it again fell, reaching à minimum 
at 1,050?C., above which a further 
gradual increase occurs at least to 
the top limit of the scale investi- 
gated by the present research. 
Through the whole course of these 
experiments above 700°C., the 
magnetic specimen remained some 
1,200 C.G.S. units (at H=300) 
more magnetisable than the piece 
which had been rendered non- 
magnetic, despite the fluctuations 
noted, until 1,050°C. was reached, 
above which temperature the 
difference gradually decreased, 
until both registered the same 
valueat 1,240°C., this being the 
original value (1,521 at H= 300) of 
the magnetic specimen. Quenching | 
from 1,250°C., the highesttempera- 
ture available produced a further 
slight increase in the magnetisa- 
bility. In their previous work, the 
authors had found that when a 
piece of this alloy is slowly cooled 
from 1,250°C. it is decidedly mag- 
netic, and sincea piece so treated became non-magnetic at 700°C., it 
seemed probable that the change producing the magnetic state occurred 
during cooling below the latter temperature, and a series of experi- 
ments with one of the non-magnetic bars was, therefore, conducted 
in this region, with, however, no result. ‘The series-was next re- 
peated, the cooling being conducted much more slowly, and, since 
throughout the bar remained non-magnetic, a series of quenchings 
was next undertaken, but in no case was the bar rendered at all 
magnetic. In order to ascertain that no error had heen made in the 
first series of experiments, the bar was heated to 1,250 C. and allowed 
slowly to cool, when its magnetisability at H — 300 was found to be 
250 C.G.S. units. On heating this specimen without previously 
cooling it to any temperature below zero it was found to become non- 
magnetic at 700°C. From these facts it seemed only possible to 
conclude that the magnetisability of the slowly cooled specimens was 
due to à product formed at a temperature above 700 C., which was 
nevertheless able to pass unchanged through this non-magnetic zone 
during the slow cooling. Since, as has been above recorded, speci- 
mens quenched from various temperatures between 700°C. and 
1,250?C. exhibited very varying magnetic properties, it was deemed 
advisable ta conduct a further series of experiments in this range, 
employing two bars, both to be heated to the same temperature 
under identical conditions, after which one would be quenched and 
the other allowed slowly to cool in the furnace, with a view to ascer- 
taining whether the magnetisability of the slowly cocled specimens 
was due to one of the magnetic products produced by quenching or 
to an entirely different set of conditions. After each experiment both 
specimens were rendered non-magnetic by heating to 700°C. It was 
now found that both specimens were quite identical magnetically up 
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to 950°C., after which the quenched specimen varied in.accordance 
with a definite law, whilst the slowly cooled specimen always gave 
the value found when it was treated at 950°C. | 

These experiments clearly showed that it was impossible to assume 
the existence of a line of stability about 700°C., above which magnetic 
products exist and below which are non-magnetic ones, as if such 
were the case a specimen slowly cooled from 950°C. must be rendered 
non-magnetic on passing through the 700°C. range. They further 
proved that the transformation occurring near this temperature 
must be an irreversible one, quite distinct from the irreversible trans- 
formation of this alloy first recorded by Prof. Hopkinson. The 
authors repeated their whole series of experiments, interpolating 
many points, and were able to confirm the above results. In the 
accompanying diagram they have plotted these results in the form 
of what may be regarded as the “life " of the alloy in respect of 
thermal magnetic transformations. | 

The lower temperature hysteresis loop of this diagram is essen- 
tially that discovered by Prof. Hopkinson, with the exception of 
minor differences as to the temperatures at which the transforma- 
tions occur and the completeness thereof, as noted in the authors’ 
earlier Paper. The upper temperature hysteresis loop explains the 
difficulties experienced in investigating the reasons for slow cooling 
resulting in à magnetic product, and the very different behaviour of 
quenched and slowly cooled specimens. If we assume this alloy to 
be heated to a high temperature and then allowed to cool, it follows 
the curved line to 950°C., after which the vertical line is followed to 
slightly below zero. Cooling below this point results in à sudden 
increase in the magnetisability, when — 10?C. is reached, followed by 
a gradual increase to —180?C. Subsequent heating produces a 
slight gradual increase up to 450°C., with a (magnetic) softening of 
the material. Above this temperature there is a rapid falling-off in 
the magnetisability, this reaching a minimum which is practically 
zero at 700°C. On continuing the heating above this point an in- 
crease occurs, reaching à maximum at 950°C., at which point the 
original curve is regained and followed in an upward direction. A 
specimen cooled or quenched on a heating curve from any point 
between 700°C. and 950°C. will follow a vertical line from that point 
to — 10°C., further cooling resulting in an increase in the magnetisa- 
bility, until the line below zero in the diagram is reached and fol- 
lowed. Further, à specimen, unless it has been rendered non-mag- 
netic, in which case it follows a vertical line, will, on being reheated 
from any temperature between 400°C. and —180°C., follow a line 
parallel with that form — 180°C. to 450°C. until the cross line is cut, 
when the latter will be followed. 

The chief point which the authors have to bring before the mem- 
bers is the existence of the temperature hystersis loop in the alloy 
between 450°C. and 900?C.* These further experiments and facts 
only strengthen their view that the allotropic theory of non-alloys 
in regard to their magnetic properties is totally untenable. | 


CORRECT TIME.* 


BY R. MYLES HOOK. 
After referring at some length to the methods used in ages long 
past for the measurement of time the author mentioned the import- 
ance of correct time in the Post Office service and continues: It may 
be interesting to see how in the past correct time in the Post Office 
was achieved. In the early days (1852) of the telegraph com- 
panies an hourly signal transmitted automatically from the mean 
solar clock at Greenwich Observatory was received, and at 10 
o'clock every morning that signal was re-transmitted by telegraph 
to every telegraph office throughout the kingdom, all the clocks being 
then reset by hand, which as a matter of fact is still done at 9 a.m. 
daily. The existence of the telegraph wires was soon found to be a 
convenient means whereby watch and clockmakers could be served 
with a daily time signal and, as the manual transmission of time was 
not sufficiently accurate to meet their requirements, which were 
usually the determination of the rates of marine chronometers and 
checking their own regulators, something in the nature of automatic 
transmission became necessary. To achieve this, then, an instru- 
ment called the chronopher was designed by Mr. C. F. Varlev. "This 
was really of the nature of a multiple changeover switch whereby 
wires radiating from the London office in Telegraph-street to various 
provincial towns were connected either to their telegraph instru- 
ments or bunched together to groups of relays which were operated 
by the receipt of the signal from the observatory. The operation of 
the multiple switch was effected by means of a spring motor which, 
from about two minutes to 10 o'clock to two minutes after, caused , 
the switch to change over, the spring motor being released by an 
electrical contact on a clock. In provincial offices hand-operated , 
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switches were used to extend the London wire by means of a local 
wire connected between the Post Office and the premises of those 


who desired to use the signal. The time signal from the observatory 
was made to synchronise automatically the clock controlling the 
chronopher. It is interesting to know that the chronopher, as in- 
stalled in those early days, is still in existence and is still doing useful 
service, but that, in spite of amplifications vnd additions made from 
time to time to meet the growing needs of the service, growth 
has of recent years become so great that the chronopher has become 
much overloaded. The temporary disturbance of the telegraph 
wires has also resulted in such inconvenience to telegraph traffic that 
it has now become necessary to devise a new method for the 
distribution of time and in connection therewith to replace the old 
chronopher by apparatus of more modern and efficient design. 

At the present time the hourly signal is transmitted from the mean 
solar clock at Greenwich Observatory to the Central Telegraph Office 
in London, where it is received upon a main relay forming part of the 
new chronopher apparatus. The local side of this main relay operates 
other relays which transmit the hourly signal to London renters and 
ring bells, &c., fixed in various administrative and operating depart- 
ments of the group of buildings at the G.P.O. headquarters. 

Certain provincial offices have been chosen as sub-chronopher 
stations and their circuits, regarded as main distribution circuits, are 
connected to the tongues of groups of switching relays which nor- 
mally retain these circuits in connection with their telegraph appa- 
ratus, but which, when operated by control circuits from a special 
electrical clock, transfer the telegraph circuits from the telegraph 
apparatus, and bunch them on the tongue of a transmitting relay so 


-that a positive current, which forms a preliminary or warning signal, 


is sent out on all distribution lines. On the receipt of the Greenwich 
signal, the operation of the main relay causes the transmitting relays 
to reverse the current on the lines momentarily, the reverse consti- 
tuting the distributed time signal. At the provincial offices similar 
apparatus, but on a smaller scale, is installed for secondary distri- 
bution'over other circuits to individual offices and so to subscribers" 
premises. 

Special switching devices are introduced in the new chronopher to 
enable the Admiralty stations at Portsmouth, Weymouth, Plymouth 
and Deal to send reporting signals from their standard clocks (in the 
case of Deal from a time ball), which signals follow one another in 
succession over a second wire from London to the observatory, and 
enable the Astronomer-Royal to check the performance of the clocks, 
Distribution to the provinces takes place at 10 and 1 o'clock and at 
the provincial sub-chronopher stations the switching relays are joined 
in groups for the 10 o’clook, 1 o’clock, or for both signals according 
to the service required in any particular town. The controlling 
clocks are set so as to operate the switching relays from 1} minutes 
before to 14 minutes after the hours. The whole of the country is 
thus divided into convenient districts from the centre of which any 
town therein may obtain the time signal automatically and without 
inconvenience. 

After dealing with several other methods of correction the author 
refers to the benefit of both the radio-telegraphic station on the Eiffel 
Tower and the German station at the mouth of the Elbe now trans 
mitting time signals, which are radiated far and wide for the benefit 
of all who have means for listening to them. From the Eiffel Tower 
signals are despatched in the forenoon and again at midnight. Three 
groups of warning signals are transnritted by hand and each group is 
of a distinctive character so that listeners niay be prepared for the 
actual time signal which is sent automatically, and, in order that there 
may be no doubt as to the signal, the time signal is repeated thrice at 
intervals of two minutes, that is, at 11 a.m., 11.2 a.m. and 11.4 a.m., 
and 12 mdnt., 12.2 a.m. and 12.4 a.m. The cost of the apparatus 
necessary for the reception of these signals on ships unprovided with 
radio-telegraph apparatus is from £10 to £20, not a large sum when 
compared with the immense value of the service thus obtained, and 
that aerials having an elevation of 20 metres are sufficient for vessels 
within a radius of about 200 miles. The facility afforded by radio- 
time signals is of immense value in surveying operations, for, by this 
means, most minute differences in longitude can be calculated. The 
method adopted being the observation of coincidences between 
vibrating pendulums. For example, at a transmitting station a pen- 
dulum is regulated to beat in 1-01 seconds, and its beats are radiated 
into space by Hertzian waves. The two points or staticns betwccn 
which the longitudmal difference is required are equipped with 
absolute second-beating pendulums regulated by astrcncmical obter- 
vation. Simultaneous observation of the beats of the local penduii m 
and the Eiffel Tower penduh m reveal periodical coincidences. ind 
by noting the times of these phoncmena the clocks at the two static ns 
may be compared with a degree of accuracy approaching cne- 
hundredth of a second ; from which differences in longitude may be 
determined to a very small fraction of a degree, 
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THE ENGINEER HIS OWN ARBITRATOR. 


It sometimes happens that the relations between the con- 
sulting engineer and the contractor do io: rua with eatire 
smoothness during the construction of engineering works. 
In the initial stages there are prob2bly no difficulties, the 
contractor feels satisfied in having secuvcd a contract, and 
doubtful points in the specification have verv possibly not 
received that careful examination they deserved. In the 
keen desire to obtain the contract any differences that may 
centre round such points are possibly left until a later date 
in the hope that they may not arise. As the work proceeds, 
however, matters become less satisfactorv. Perhaps the 
time required is running on more than was anticipated and 
penalties may be looming ahead ; or. perhaps, some of the 
plant is not entirely satisfactory, and the engineer considers 
that it should be rejectcd. On the other hand, the con- 
tractor may possibly consider that anv shortcomings are due 
to lack of details or looseness of expression in the speci- 
fication. 

In the past some engineers have avoided any such ques- 
tionings by appointing themselves, in the general conditions 
attached to the contract, as sole arbitrators, to decide any 
points of dispute that may arise. Wedo not think that any 
independent consulting engineers are now acting in this 
wav, for it must be obvious that the consultant is to some 
extent an interested party in matters of this kind. It may 
be that his specification is not as clearly drawn up as it 
should have been, and in anv case his fees are pxid bv the 
purchaser and not in any way by the contractor ; conse- 
quentlv, although he should see fair plav as between the 
purchaser and the contractor, his sympathies are neces- 
sarily somewhat with the former. It is, therefore, too much 
to exp?2c: that the contractor should willingly place himself 
in the hands of the consultant to decide all matters of dis- 
pute without the right of appeal. 

Although the independent consulting engineer is not 
usually in favour of taking such fu!l powers as are entailed 


bv the eppointment of himself as arbitrator, it appears that 


there are still municipal engineers who are anxious to act 1n 
this capacity, and last summer the Bristol Corporation sent 
a letter to other municipalities upon the subject. This 
letter pointed out that it was their practice to insert in con- 
tracts for the execution of extensive works a clause referring 
disputes under the contrast to the arbitration of their own 
engineer, and that the validity of such a clause was estab- 
lished in the case of Jackson v. Barry Railway Co. The 
Corporation also pointed out that experience had proved 
it was very necessary in the interest of employers to have 
such a clause in order to prevent contractors from bringing 
pressure on the engineer, by constantly threatening an 
appeal to arbitration against his decisions, to decide in 
their favour points arising in the execution of large 
works. 

It will be remembered that somewhat recently Messrs. 
Aird brought an action against the Corporation of Bristol 
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in regard to arbitration. In this particular case the Court 
.decided that the engineer could not act as arbitrator, 
although they exonerated him from all charges of conduct 
unfitting him for such a position. The Corporation were 
unsuccessful on a technical point rather than on a matter 
of principle, and they consider that the principle involved is 
so important to local authorities that an appeal should be 
taken to the House of Lords. Owing to the expense in- 
volved the Corporation were anxious for financial support 
from other municipalities before taking further legal steps. 
We were glad to notice that when this letter came before 
the Hammersmith Borough Council the committee to which 
the matter had been referred recommended that no action 
be taken. We do not know what has transpired since, or 
what action, if any, other local authorities may be taking in 
the matter. We think it is quite clear, however, that if the 
independent consultant is unfitted to take up a position as 
his own arbitrator, still less should this be done by the engi- 
neer of any municipality, for the latter being entirely 
dependent upon his Council is still more an interested party. 
We think, therefore, it would be well if the engineering 
institutions and associations would combine to bring pres- 
sure upon municipalities to abandon a procedure which 
must always be open to abuse. The Association of Con- 
sulting Engineers is naturally interested in such questions, 
but we doubt if any of its members would act in the dual 
capacity of engineer and arbitrator ; moreover, municipal 
engineers do not fall within the category of its membership. 
Nevertheless, an official pronouncement on the subject is 
desirable, and we suggest that this new Association should 
approach other societies with a view to some action being 
taken. 


—— — MÀ À———— —— cen IPIE) 
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Elementary Lectores on Electric Discharges, Waves and Im- 
pulses. By C. P. STEINMETZ, A.M., Ph.D. (New York, 1911: 
McGraw Hil! Book Co.) Pp. xi 4-149. 8s 6d. net. 

Few books of recent times have been produced which 
have been of more importance to the advanced technician, 
and none in which such elegance and conciseness of 
theoretical exposition have been combined with an appre- 
ciation of real practical phenomena and difficulties. As 
11licated in the preface, the book is mainly a digest of the 
author's earlier treatise on '* Theory and Calculation of Tran- 
sient. Electric Phenomena and Oscillations," but the mathe- 
matical work has been shortened and simplified, physical con- 
ceptions have been introduced to a considerable extent, and 
the phenomena have been illustrated by oscillographic records 
taken under remarkable .conditions. These records alone, 
being taken on single-phase and polyphase machines of great 
power, and on transmission lines working at 100,000 volts, 
mike the book most interesting and valuable; but it is truly 
remarkable how much theoretical and practical information 
ha5 been packed into this small volume of 150 pages ; and those 
who were privileged to hear the lectures themselves must have 
had a rare treat. The only general criticism which can be 
made is that mechanical analogies might have been still further 
employed with advantage, and that the author has a habit of 
making approximations or assumptions which, although most 
effective in obtaining a rapid and simple solution, might lead to 
a disregard of important features in less able hands. 

The book is divided into 10 chapters or lectures, the first of 
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which is introductory, explaining the nature of transient phe- 
nomena and the much more serious part they play in electrical 
than in other engineering work. Chapter II. deals with the 
electric field and its analogy with the magnetic field ; but the 
author has here allowed his zeal for simplification to run away 
with him when he says '' There obviously is no more sense in 
thinking of the capacity current as current which charges the 
conductor with a quantity of electricity, than there is of speak- 
ing of the inductance voltage as charging the conductor with a 
quantity of magnetism." Although the author's remarks here 
are useful as indicating the necessity for considering the 
medium, they are hardly justifiable in view of the electron 
theory. Lectures III. to V. are devoted to what the author 
calls * single energy " transients, ?.e., in which the energy is 
wholly in the kinetic or in the potential form. He first deals 
with the ordinary starting transients of an inductive circuit or 
condenser and applies them in a most interesting manner to the 
switching in of transformers, short-circuiting of alternators and 
starting of rotating fields. The comparison of theoretical 
predictions with oscillograph curves of short circuits, &c., is 
most instructive. In Lecture V. the effect of iron is considered 
in so far as an approximation to its behaviour can be represented 
by Frolich's formula, and this is used to explain the large 
current rushes in transformers. s 

We next come, in Lecture VI., to“ double energy ” transients, 
t.e., the combination of inductance and capacity, and oscilla- 
tory discharges. This, as well as the succeeding chapter on 
* Line Oscillations and Travelling Waves," is illustrated by 
oscillographs taken from 28 miles or 154 miles of 100,000 volt 
transmission line with 2,500 kw. step-up transformers. The 
danger of cumulative oscillations of increasing amplitude in the 
case of arcing earths is most clearly shown by theory and 
experiment. In Chapter XI., oscillations of the compound 
circuit consisting of the line and transformers are dealt with, 
and the book concludes with a chapter on the “ Calculation of 
the Inductance and Capacity of Round Parallel Conductors.” 

Prof. Steinmetz has given us many books, in all of which he 
has illuminated a large number of obscure problems, but the 
present work, alike for its scope, treatment and get-up, 13 
certainly one of the most satisfying, and it ought to prove 
interesting and profitable to many engineers. 


Elektrotechnische Me3skunde. B. P. B. ARTiUR Link2n. 2nd 
editizn. (Berlin, 19:2: Jul.us Springer.) Pp. xv. +533. M.12. 


This work, which first appeared in 1906, appears to have met 
with considerable and deserved favour, and the second edition 
now to hand has been considerably improved and brought up to 
date. Inits present form the volume is unquestionably the best 
epitome of general electrical testing which has yet appeared, 
the descriptions being clear and concise, the ground being very 
completely covered, and references to the original sources being 
given throughout. The carlier sections on resistance measure- 
ment have benefited by the discarding of several elementary 
and out-of-date methods, and more might perhaps still be done 
in this direction with advantage. In their place we have tests 
of lightning conductors and rail bonds, and insulation tests of 
circuits and secondary batteries in service. This section is 
most clear and useful, and the localisation of cable faults 
receives a fair amount of attention. Potentiometer and elec- 
trometer measurements might with advantage receive fuller 
attention, as the former refer only to one or two forms of 
German instrument, and thermo and contact E.M.F.s are some- 
what neglected. Power measurements on A.C. circuits are 
fairly fully discussed, but the crrors of wattmeters are only 
referred to as regards the phase displacement in the shunt 
circuit, and by means of the old correction factor, which, by 
the way, is attributed to Stephan. In testing meters the 
author describes the use of a phase-shifting transformer for 
obtaining various power factors. The chapters on capacity and 
inductance measurements are very complete and include most 
of the recognised methods, even those due to English workers, 
and the first section winds up with the efficiency testing of an 
electric kettle. 

Section II. is devoted to magnetic measurements and deals 
with most of the ordinary methods of permeability measure- 
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ment, with the exception of the Ewing bridge and the plug 
methods ; and considerable attention is devoted to the testing 
of transformer iron. The effect of rotating as compared with 
alternating fields, however, appears to have been entirely over- 
looked. This section concludes with investigations of the flux 
distribution of generators. In Section III., dealing with the 
testing of D.C. machines, we have a very thorough description of 
methods of efficiency determination and separation of losses, 
although brakes are very scantily treated. The fourth section, 
on A.C. testing, is also remarkably good in consideration of the 
space occupied, and contains several examples of actual tests. 

Finally, we have a section on photometry, which includes such 

recent developments as the Ulbricht globe and other integrating 

photometers, and the latest flicker and polarisation photo- 
meters. A table of electrical and other properties of materials 
concludes the volume. 

It would obviously be impossible to deal in an adequate 
manner with such a large range of work in a single volume ; 
but in so far as it is possible to give a fairly comprehensive idea 
of general electrical testing in a small space, the author must be 
considered to have been very successful, and an English 
translation of his book might be very acceptable. C. V. D. 
Petrol Air Gas, By Prof. C. A. M. Surg, M.Sc. (London, 1911: 

P. A. Gilbert Wood, “The Architect” Offices.) Pp. 33. 2s. 

This is a small pamphlet dealing with the use of petrol air 
gas as an illuminant in places where public sources of supply 
are not available or where an electrical installation is not 
desired, possibly on account of a problematic economy in first 
cost or cost of attention. 

The author starts well by warning his readers against the 
specious advertisements of makers of this type of plant with 
their exaggerated statements of economy, and then goes very 
closely into the theory of the production of gas by passing air 
over and through petrol and similar spirit, winding up with 
a series of very clear descriptions of some of the most reliable 
types of apparatus at present on the market. 

After a few remarks on the installation and running cost (this 
latter, by the way, being about twice that of current generated 
by a petrol engine and generator thus bearing practically 
the same proportion as does ilumination by town gas to 
electricity generated by means of town gas in a gas engine), the 
author makes a few apposite remarks as to the various plants 
illustrated and described, with suggestions for improving the 
position of this branch of the illuminating engineer's business. 

For anyone contemplating this form of illumination the 
book is most valuable, as every point is very thoroughly 
discussed, but it is difficult to see where the advantage comes 
in over à well-equipped electrical installation, except on the 
score of first cost. 

Boiler Explosions, Collapses and Mishaps. By E. J. Rimmer. 
With an introduction by A. A. Hupson, K.C. (London, 1912, 
Constable & Co.) Pp. xv.+135. 4s. 6d. net. 

During the past 30 years there have been over 2,000 inquiries 
and investigations under the Boiler Explosions Acts, 1882 and 
1890. Attention is drawn in the present publication to the 
lessons which these inquiries teach, whilst stress is also laid on 
the responsibilities of owners in regard to accidents with 
their steam plants. The book, in fact, comprises a summary of 
boiler explosions and the recommendations for their prevention 
contained in the Reports of the Board of Trade from 1882 to 
1911, together with a statement of the statutory duties of 
steam users and their liabilities as defined by the Commissioners 
holding investigations under the Boiler Explosions Acts. 

In Section I. legislation in regard to boilers and boiler ex- 
plosions is discussed ; whilst Section II. deals with formal 
investigations and findings of Commissioners as to negligence. 
The cause and prevention of explosions are considered in 
Section III., the final section (IV.) relating to evidence of 
causes of explosion. Five appendixes and a number of tables 
are included in the book, the appendixes giving the text of the 
Boiler Explosions Acts, tables of steam pressures and tem- 
peratures, Board of Trade Rules for the factor of safety for 
cylindrical boilers, area of safety valves, &c. 

A very interesting diagram shows the number of explosions, 
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collapses, &c., for each year from 1859 to 1910, in the case of 
boilers on land, on board ship, and boilers used for heating build- 
ings. The number of explosions with land boilers has de- 
creased greatly during that period, but sundry mishaps afloat 
and on shore have more than made up for this decrease, so that 
the total number annually of all classes of explosions and 
collapses has not greatly changed, although, of course, there 
are considerable fluctuations from year to year. 


THE USE OF REACTANCE IN TRANSFORMERS.* 


BY W. S. MOODY. 


Summary.—The author shows how reactance can be introduced into 
transformers so as to limit the enormous rush of current that can take 
place in the case of a fault in modern supply svstems. He points out some 
of the difticulties and limitations met in obtaining the desired results, 
and explains how success may be achieved in certain cases. 


Until recently reactance in transformers was considered only 
as an objectionable characteristic. To this there was one minor 
exception, namely, for transformers to furnish constant current for 
arc lighting. Recently, however, in connection with the use of 
larger units in generating stations, and higher voltages in transmission 
lines, reactance in other parts of electrical installations has become 
less and less, until a short-circuit in modern systems may result in 
such a tremendous flow of current that some means of limiting the 
possible current rush has become imperative. The most natural 
remedy is to replace in the system, by the transformer, some of the 
reactance that has been taken out. 

Reactance has commonly been used as a means of obtaining a 
variable ratio of transformation between the source of supply and 
the collector rings of synchronous converters, but when more than 
3 or 4 per cent. reactance is desired for this purpose it has been 
customary to use separate reactance coils between the transformers 
and the converter. A very satisfactory method of obtaining as high 
as 15 to 20 per cent. reactance for this purpose in the transformer 
itself has been recently developed. 

Several difficulties are met in the design of transformers with high 
reactance, principal among which are an extra loss in the conductors 
due to eddy currents, an increase in mechanical strains under over- 
loads, and difficulties in multipling different sections of the windings. 
Some of the leakage flux between the primary and secondary windings 
must pass through the conductors of the windings themselves, result- 
ing in an inequality of the E.M.F.s generated in different parts of the 
same conductor. This gives a distorted distribution of current, pro- 
ducing a copper loss. in addition to the calculated PR loss, which 
is roughly proportional to the square of the density of the leakage 
flux, and to the square of the width of the conductor in a direction 
at right angles to the leakage field. Unless the width.of the conduc- 
tors is small, therefore, high densities of leakage flux are not permise 
sible, on &ccount of the resulting abnormal copper loss, and the 
corresponding increase in heating and decrease in efficiency. 

Perhaps the first use of high reactance in transformers was that 
referred to above, to obtain in the secondary constant current rather 
than constant potential for purposes of arc lighting. Here, however, 
not a constant reactance but a variable one was needed. High 
reactance was obtained without high densities in the leakage flux, 
by providing a large cross-sectional area of the leakage field rather than 
many turns; and since the conductors were not large, no special diffi- 
culty was experienced with eddy currents. "The increased reactance 
for partial load conditions in these transformers is obtained by moving 
the primary farther and farther away from the secondary, so that 
the leakage flux is inereased by increasing the area of cross-section 
of its field, the density remaining constant. 

This method of obtaining high reactance is very expensive because 
of the great length of core that is necessary to surround this idle 
space, in addition to surrounding the copper and insulation, and it is 
prohibitive in large units. The reactance that can be obtained 
economically, without a density of leakage flux which is not too high 
from the standpoint of eddy current loss, varies with the voltage 
of the transformer ; for the higher the voltage the greater the dis- 
tance that must necessarily exist between primary and secondary 
windings for insulation purposes, and therefore the greater the amount 
of flux that can be carried through this space without serious eddies 
in the copper. Thus it may be as easy to make a transformer with 
10 per cent. reactance when wound for 100.000 volts as for 5 per cent. 
reactance when wound for 25,000 volts, due to the broader path that 


* Abstract of a Paper read on October llth before the American 
Institute of Electrical Engineers. | 
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existe for the reactive flux in the high voltage design. As a general 
proposition, it may be said that it is usually impractical to get more 
than 8 per cent. reactance in 60-cycle transformers without undue 
eddy current losses, and that the allowable maximum would be con- 
siderably less than this in low-voltage designs. For lower frequency 
higher reactance may be practical, since eddy current losses are, 
of course, less at a given density. 

It has recently become customary to specify that the trans- 
former must not have less than, say, 5 per cent. reactance, so as to 
protect all parts of the system against the high mechanical stresses 
due to excessive currents. It is not always appreciated, however, 
that limiting the current in this way, while protecting other apparatus, 


Fio. 1.—Di4GRAM oF ConE Type Hiau REACTANCE TRANSFORMER. 


does not necessarily make the transformer any safer to withstand 
overload conditions. 

Calculations for the mechanical stresses in the transformer may be 
made by the equation, 

Mechanical stress — 
(Turns)? x (Current)? 
(Length of leakage path)?» (No. of groups)* 

where the groups are all alike ; or where the groups are not alike, 

(Turns)? x (Currents)? 
(Length of leakage path)? ^ 
where the turns considered are not the total of the transformer, 
but the turns in that group which has the maximum number. It will 
be seen that when high reactance is obtained by massing the turns 
in a small number of groups, the “turns” factor of the expression for 
mechanical stress is increased, though the “current ” factor at short- 
circuit is reduced. If the groups are not kept equal to each other, 
the maximum stress, which occurs in the maximum group, and which 
produces the forces that are felt by the core and coil supports, is 
likely to be actually greater under short-circuit conditions for a high 
reactance transformer than for a low reactance one. 

With equal numbers of turns in all the groups, the forces will be 
greater for the low reactance transformer than for the high reactance 


x à constant, 


Mechanical stress — a constant, 


one at absolute short-circuit with full voltage maintained on the | 


primary terminals, although not enough greater to make a very 
serious difference in any case where the supports are designed to 


supply a proper factor of safety for the high reactance transformer. 
Moreover, with a definite fixed current flowing, the force will be much 
smaller for the low reactance transformer than for the high reactance 
one, and with a comparatively small external impedance, in addition 
to the impedance of the transformer, the force due to short-circuit be- 
comes less for the low reactance transformcr than for the high 
reactance one. 

From the above it will be seen that very little is to be gained from 
the standpoint of safety to the transformer by the introduction of 
high reactance within the transformer itself. It is true that this 
would protect other parts of the system, but the additional reactance 
would be equally as effective for this purpose outside the trans- 
former as inside it. 

The effort to obtain sufficient reactance for current limiting pur- 
poses in an auto-transformer is & more difficult problem. These 
are frequently used for a one-to-two ratio of transformation, as, for 
instance, in stepping up the voltage of a 10,000-volt generator to 
20,000 volts. Here the auto-transformer has only half the rating 
of the generator, and the effect of its reactance on the system is only 
one-half that of its own inherent reactance. In some cases, where 
it is necessary to get the equipment in the smallest possible space or 
keep to the lowest possible costs, it is necessary to be satisfied with 
what current-limiting reactance can be placed in the system by such 
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Fic. 2.—LARGE CONCRETE CORE CURRENT LIMITING REACTANCE. 


an auto-transformer, but an exceedingly rigid design of coil supports 
then becomes necessary. 

When greater amounts of reactance are desired for flexibility in. 
ratio of transformation, as for use with synchronous converters, 


: the result can be obtained by placing a laminated iron structure 


between primary and secondary in such a way as to form a path for 
the leakage flux. If this iron path is of such a section as to carry the 
flux corresponding to the desired reactance without approaching 
saturation, the copper will be entirely shiclded from eddy currcnts, 
and the transformer’s reactance may be increased almost without 
limit. It is evident, however, that the use of such a devicc dces not 
extend the possibility of current-limiting reactance, as the «mount 
of iron that would be necessary to carry the entire flux cn short- 
circuit would result in a prohibitive amount of reactance, fr. m a 
regulation standpoint, at normal loads. 

It is interesting to note that this use of an iron path for the reactive 
flux, as well as the high reactance design in which the flux is entirely 
within the air space between primary and secondary. was first 
developed in connection with arc lighting apparatus. where trans- 
formers with a fixed high reactance were used to obtain :egulation 
characteristics approaching constant currnt. The proportioning 
of these flux shunts for transformers with regulating reactance is an 
interesting and not altogether easy problem, and it may be of suffi- 
cient interest, in view of the fact that it has been so recently reduced 
to practice, to be worthy of comment here. 

\ Evidently there must be as many shunts as there are spaces between 
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primary and secondary groups. Evidently, also, the section of these | totalling a certain horse-power. In the particular lay-out, shown in 
shunts must bear the same relation to the ecction of the core of the ' the diagram herewith, it will be scen that the system comprites 
transformer as the reactance voltage bears to the full voltage of the several machines coup'cd mechanically together end driven by tho 
transformer. | prime-mover at constent speed. They are also electrically coupled 
However, it is usually the case that if a straight line characteristic together, as shown in the diagram of electrical connections. The 
is to be obtained in the react: ncc, say, up to 50 per ccnt. overload, ; prime-generator is marked D, and the other machines, or booster- 
the section of each of these shunts must be scmewhat lerger than this ; , transformers, arc marked E, F and G. There are in this case seven 
that is, for 15 per cent. reactance the section of the shunt will have | commutators, marked 1, 2, 3, 4, 5, 6 and 7, and the fields of the 
to be perhaps 20 per cent. of the section of the transformer core. generating system are separately excited by means of shunt coils 
Again, it is necessary to have air gaps in this circuit: firstly, becausc marked S. This shunt is only sufficient to keep the field stab'e, or 
a straight line characteristic cannot be obtained with any magnetic , reasonably so. The various armatures are marked A, and the series 
circuit that is a closed iron circuit ; and, secondly, because in any group ' field coils C. A floating battery of accumuletors is across the motor 
of ampere-turns that would be practical, a sufficient magneto-motive | field supply, and also the armature of the prime-generator D, thereby 
force would be obtained to oversaturate the shunt circuit at full load | maintaining constant field strength for the motors. 
if there were only the reluctance of the iron circuit to limit the flux. It will be observed that there cre eight distribut ng cab!cs or 
It should be noted that the loss in these shunts is not a constant onc , 'bus bars, consisting of cno commcn ncgetive, and tevin positive 
like core loss, but varies with the load; consequently, if affects conductors at ceven differcnt voltages. 
efficiency as if it were a copper loss. However, tho loss in the shunts Assuming that the installaticn has bccn arr: ngcd for the full 
is small as their weight is very small compared with the weight of the power and speed of the motors to be at, say, 350 volts, the four 
core. Fig. 1 illustrates the manner in which these flux shunts are ' machines contribute to this voltege. Frem the negative cnd tho 
placed in & core type design of transformer, whilst Fig. 2 shows the | prime-generator, D, gives £0 volts; to this the boostcr-trznsformer 
general appearance of the concrete core external reactances which | E adds 50 volts from cech of the commutators 2 end 3, so that a 
have been developed and successfully used in large power systems , pressure of either 100 or 150 volts is availeb'c. The booster- 
to limit the flow of current at short-circuit. transformers F and G similarly add 50 volts from csch of the com- 
mutators, so that additional pressures of 350, 300. 250 : nd 200 volts 
are availab'e, as well as the 100 and 150 volts just mentioned. The 


THE *« "? BALAN ECTRI WER whole combination therefore can supply through the various cab!es 
PARAGON” B CED EL CAL PO direct to the motor armatures either 50, 100, 150, 200, 250, 300 or 


SYSTEM. 390 volts, and by means of the hand controllers scven speeds. forward 
" : ce ETE . a or reversc, cre available for each motor. 
With all electrical systems of power generation and transmission Only the armature current is hend!ed by the controllers, the fic'da 


using current generated at a constant voltage, considerab‘e losses | of both ginerators and motors being cupplied from the cells. 
take placc where electric motors have to be frequently started, These cells need be of only small capacity, since a continual 
chargs and dis-charge is taking place, this also 
kecping them in good condition. The greater part of the 
field currcnt comes from the armature of the prime-generator 
D, which machine cen, if desired, be wound for two voltages 
with two commutators instead of one as shown, thereby 
prdviding e:ght different voltages and speeds for the motors. 

The starting up of the primc-mover (if zn internal 
combustion «ng ne) crn be very cfficicntly carricd out by 

To Floating. errang ng that the 50-volt battery current is put ccrcss 

Battery ~ the whole system, so that each mach n^ contributes to the 

. starting torque; this results in the minimum of currunt 
consumption, : n1 the generating system drives the cngine 
until it starts to work under fucl conditicns, when it 
immediately runs up to spcod, the cells beng auto- 
matically disconnected. 

E'ectric lighting and other cuxiliarics can cither be taken 
stopped and run ct various spccds. Many installations are at work off the 50-volt circuit or any of the other circuits morc suitab!e 
in which the motors are started by first fully exciting the fields and for the particular requirements, but the cells wou'd be available 
then by meens of regulating resistances varying the voltage across for storage in the casc of lighting at 50 volts. Tho system ccn elso 
the armature, such resistance also being introduced when the motor , be arrang»d, of cour.c. co that a 100-volt battery is uscd and 
is required to run at less then its normal full spced. connected across the 100-volt circuit from the machines. 

Many attempts have been made to avoid the losses introduced by Sets of slip rings cen be arranged in the case of ship installaticns, 
such methods, and one of the most successful is that known as the , whereby the neces ry alternating currcnt con be drawn for wirc'css 
“ Ward-Leonard " system, in which a motor-generator is instal!'cd | or telephcnic work. Also in the case of windlasses, hatch-err ncs, 
in order to vary the voltage across the motor armaturo to allow it to | stccring-geors and other machinery likely to become stalicd whilst 
run at an efficient speed and do its work eccnomicelly. This is , operating, such as warping a vessel along side the landing stage, or 
corte;nly very cccnomical as compared with the use of resistances ; ! getting up anchor, ora hook catching in hatch-way, or other opcraticns 
bat where a number of machines have to be driven, difficulties crop , whereby the motor may be brought to a standstill, automatic 
up owing to a large number of motor-generators having to be in- | relay switches either bring the pressure across thc motor armature 
stalled, the saving in the power taken by the motors being off-:ot by | to the lowest voltage or insert temporary resist: necs, so that no 
consider3b:o capital outlay and maintenance costs. damage is done to the motor armature. 

Mr. W. P. Durtnall has recently introduced what he calls the It is claimed that the *' Paragon " system is much morc cconomical 
“ Paragon ” balanced electrical power system with a view of avoiding , for driving the general auxiliary machinery on ships (compared with 
many of the difficulties experienced with the older methods. In | the ordinary system with constant voltage), and this cpplics evcn to 
this system the continuous current is generated and distributed at | the feed pumps, because the steam used for generating thc e'cctrical 
various voltages. By means of a controller the motor armatures | power is so much more efficiently utilised when driving a large ccntral 
reccive at starting a low voltage, and during the time of acceleration | engine. In a recent case where in the ordinary way two ccnst:nt 
up to full speed the pressure is changed across the motor armature | voltage 150 H.P. steam engines were required to mcct the demands of 
until the motor is receiving its full voltage and is running at full | electrically-driven auxiliary machinery on board a large steamer, it 
spoed. The fields of both the generating system and the motors | was found that on the ‘‘ Paragon " system only two 90 H.P. cngines 
are separated excited, and the whole control is carried out by | were required, and these elways ren at their most efficient load : nd 
varying the voltage across the armature. Further, regeneration is | speed, while the load varicd betwecn about 100 H.P. end 300 n.r. for 
provided for, since when loads are being lowered, or when the ma- | short periods of time, the difference in the supply being kept up 
chines or motors arc being stopped, the kinetic energy in the moving | either by the cella or by recuperated energy from the cranes opereting 
misses of both motor and load or machinery is recuperated in the | on the deck unloading cargo. 
form of c!cctrical energy end returned to the 'bus-bars to be used by The “ Paragon " system is claimed to be most suitable for use on 
any motors that are in usc at that time. This is very important in | board ship, since it enab!es the temperature of electrical-heated 
the case, say, of electrical cranes, or heavy printing machinery, &c., | cabins and other places to be controlled very accurately with heating 
and it means that a relatively smaller engine may be installed to | members of constant resistance, the temperature being varied by 
meet the running conditions of an installation comprising motors | changing the voltage. 
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CORRESPONDENCE. 


——— 
THE HUNT MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR : It is a matter of some surprise that many people attach 
an amount of mystery to the Hunt Cascade motor which it in 
no way deserves. After reading your recent abstract of the 
remarks by Mr. H. J. S. Heather in South Africa, I am impelled 
to put before you a few elementary notes on this type of motor 
which you may be inclined to place at the disposal of your 
readers. I believe the present lack of information about this 
valuable type of machine stands greatly in the way of its general 
adoption. In its simplest form this motor has one efficient 
speed which is that of a motor having p, plus p, poles in cascade 
connection, thus a motor with 8 poles and 4 poles superimposed 
is called a 12-pole motor and runs at that speed. 

Consider the ordinary cascade combination of an 8-pole 
motor coupled to a 4-pole motor and supplied at 50 cycles. In 
this case the first magnetic field (8-pole) will revolve at 
120 x 50 

(8+4) 
or 500 revs. per min. forwards,* and thus carry currents at 
eU = x 50=16% cycles, which, flowing via slip rings into the 


750 revs. per min., whilst the coupled rotors revolve at 


4-pole stator No. 2, set up the second magnetic field (4-pole) ; 
this revolves forwards a = 16$ 500 revs. per min., and 
thus is stationary with regard to the conductors on the second 
rotor except for the necessary slip. The fundamental rule for 
the cascade speed is that there shall be no relative motion 
between the second magnetic field and the second secondary 
conductors other than slip, i.e., 3 or 4 per cent. of the 
synchronous revolutions per minute. 

Now observe the effect of supplying the 16% ^» current direct 
to the second rotor with the second stator forming the secondary 
circuit, with the advantage that there are no slip rings. Here 
the cascade speed is reached as soon as the second magnetic 
field becomes stationary in space, or, in reality, moving forwards 
with regard to the second stator at the small number of revolu- 
tions per minute corresponding to the slip. 

The Hunt motor has this latter method of cascade coupling 
carried out in a single stator and rotor core, and the main part 
of Mr. Hunt's invention consists in the special connection, which 
enables the stator winding to act simultaneously as the primary 
and secondary circuit, the former at line frequency and the latter 
at the frequency of slip. 

A 6-pole motor of this type, i.e., 4-pole and 2-pole, though 
not suitable for manufacture on account of unbalanced force on 
the shaft, is the simplest for consideration. - 

Let the line frequency be 50 ~, producing a 4-pole magnetic 
field which revolves synchronously forwards at 1,500 revs. per 


min. and cutsthe 4-pole rotor winding. Cascade speed is attained 
120 x 50 
at. £13) 7 1,000 revs. per min. because then the rotor 


1,500 — 1,000 
- 1500 - X 00-- 165 Cy, 

This 4-pole rotor winding is directly connected to the 2-pole 
rotor winding on the common core, and it will be observed that 
the frequency 1s necessarily the same in both, and if star-con- 
nected the currents are also the same. This 2-pole rotor 
winding is connected to produce a 2-pole magnetic field rotating 

120 x 168 K | 
backwards at `- Ta “= 1,000 revs. per min. relatively to the 
rotor ; that is, it becomes stationary in space, or in reality, 
glides slowly forwards at the frequency of slip, which is of the 
order of 2 per cent., giving the 2-pole field a speed of 30 revs. 
per min. At this low velocity the 2-pole magnetic field cuts 
the original stator winding and generates therein E.M.F.s 
which between terminals are obviously equal to zero, but by 
means of the Hunt connection are made to add and produce 


winding carries current at 


* Forwards is taken to denote in the same direction as the rotor. - 


the secondary current flowing through an external resistance 
at starting, and through a short-circuit when cascade speed is 
reached. | D 

The action described above is illustrated in Fig. 1., which is 
a radial diagram showing one phase of the 4-pole stator winding 
which is always wound in two parallel sections. In the case 
under consideration the stator winding is made up of two 
circuits, each of two coils in series (aa’, bb’), with a mid-point 
tapping (T,T,) in each circuit. The three phases together set 
up the 4-pole clockwise revolving field N,S,N,8;, which, at the 
instant shown produces E.M.F.s in phase I. indicated by the 
single-headed arrows —»-. | 


Fie, 1. 


The 2-pole rotor winding sets up, as just described, the 2-pole _ 
field N,S, (stationary when the motor is running at cascade 
speed). The E.M.F.s in phase I. due to N,5, slipping at the 
instant shown are indicated by the double-headed arrows 
——»b-. These secondary E.M.F.s neutralise each other 
between the terminals AB, but add together between the 
tappings T,T,, across which a non-inductive starting resistance - 
R therefore may be connected. „ T, and T,, being midway 
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between A and B, this resistance will not, of course, draw a 
current direct from the line. Thus, the single stator winding 
acts as a 4-pole and 2-pole arrangement, and actually carries 
a resultant current which, according to Mr. Hunt, is only 10 or 
20 per cent. greater than the current drawn from the line. 
The other phases are identical, and each has its independent 
starting resistance as shown in Fig. 2., which is a diagram for 
a three-phase stator with a 6-pole starter. 

One of the simplest forms of rotor consists of two star-con- 
nected windings for dissimilar numbers of poles. It is a simple 


F 


110 
au eee 


matter to superimpose these two windings in such a position 
that a certain proportion of their conductors have a position 
and current phase in opposition, and, therefore, may be left 
out, so that a resultant winding is obtained with a considerable 
economy in copper. It is advantageous to use stator coils 
having a winding pitch greater than the pole pitch of the first 

magnetic field, 1n order that the winding pitch of the coils shall 
not be a fractional pitch of so low a value as 50 per cent. of the 
second magnetic field; otherwise the flux density of this 
latter field may reach extreme values, and, consequently, 
require a large magnetising current and cause overheating 
through excessive iron losses in the rotor iron. 

Variable speed motors are obtained by the addition of slip 
rings; thus, in the 6-pole 1,000 revs. per min. motor just con- 
sidered an efficient speed of 1,500 revs. per min. is obtained by 
connecting the 4-pole rotor winding through slip rings to a 
regulating resistance, and at the same time opening the stator 
tapping circuits T, T, so as to make a simple three-phase wound- 
rotor type machine. À greater number of efficient speeds are 
made possible by the addition of a pole-changing switch, but 
the consequent complication of the control gear is frequently 
regarded as inadvisable in ordinary installations. 

These motors are especially satisfactory at low speeds, and 
when running below cascade speed with resistance inserted in 
thesecondary are said to give an extraordinarily uniform torque, 
which, as is well known, 1s not obtainable with ordinary induc- 
tion motors when at crawling speeds. The larger space avail- 
able in the stator for the secondary copper allows of the slip 
being made very small, generally about 1} per cent., and, con- 
sequently, high efficiency is easily obtained. An important 
matter with this type of motor is the possibility of the super- 
imposed magnetic fields producing large unbalanced forces on 
the shaft with consequent heavy vibration, &c. The distri- 
bution of flux round the air-gap is, of course, the resultant of 
the two magnetic fields, one of which moves synchronously, and 
the other is almost stationary, but of greater pole pitch. It 
will be noticed that in the case of the 6-pole motor, consisting 
of 4-pole and 2-pole fields superimposed as shown in Fig. 1., the 
poles N, and N, add, whilst diametrically opposite N, and $,, 
are opposed, and the resultant gives a large unbalanced force on 
the shaft. Troubles from this source are avoided by the choice 
of suitable numbers of poles, which must be such that their 
G.C.M. is an even number greater than 2. 

In order that the rotor shall form the only magnetic link 
between the primary and secondary circuits of the stator 
winding, the numbers of poles must be chosen so that when 
divided by their G.C.M. the quotient is in one case even and in 
the other odd.—I am, &c. 

J. K. CATTERSON-SMITH. 

Technical College, Finsbury, London, Oct. 14. 


THE DESIRABLE IN EDUCATION. 


Mr. W. Dixon devoted his presidential address to the West of 
Scotland Iron and Steel Institute, delivered last Friday, to some 
thoughts borne in on him as a direct and indirect consequence of 
certain events of the past vear. With regard to the coal strike he 
suggested that this confirmed a generally accepted truth, that in 
such strikes the main penalty has to be borne by the workers them- 
selves. ‘The lesson, however, has not, he thinks, been dearly bought, 
if it emphasises the importance and necessity of qualitied, far-seeing, 
broad-minded, level-headed leadership, having knowledge and per- 
ception to know what are legitimate and what are illegitimate aims 
and means; what are possible and what are impossible matters of 
attainment. To those concerned in the iron and steel industries to 
have conteniplated a year ago a month's total stoppage of their in- 
dustries would have, to them, spelt industrial and national ruin. We 
have, however, withstood not one but nearly two months! stoppage, 
and we are neither individually nor nationally ruined ; but, on the 
other hand, either through or in spite of such a stoppage, the indus- 
tries concerned are now in a flourishing condition. 

Turning, then, to the question of education, Mr. Dixon said that a 
long and careful study of our educational methods forced him to the 
conclusion that much that was done was as undesirable as it was 
unnecessary, whereas much that might be done was extremely desir- 
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able. Over a somewhat extended period and a wide area he had 
made inquiries amongst those who had collectively the control of 
about 200,000 men in the iron and steel and allied industries, with the 
following results: (a) That it was the unanimous opinion that any 
book learning outside the rudiments of the “ three R's " was a matter 
outside the requirements of the avocation of 90 to 95 per cent. of the 
usual manual workers ; (5) that of the remaining 5 to 10 per cent., 
amongst whom were to be found the charge men, foremen and other 
leaders, most of these would attain to the leading positions in which 
they found themselves through and by their own initiative, if three- 
quarters of the existing aids to learning were abolished, and that the 
plethora of educational facilities did not raise more than about ] or 2 
per cent. from the worker to the overseer stage. There was also a 
widespread opinion that of the 90 to 95 per cent. not only would the 
work be done equally well and efficiently were the workmen devoid of 
their present so-called '' education," but it would be done more 
expeditiously and more satisfactorilv, inasmuch as there would be 
less unreasonable restlessness and less unreasonable discontent, the 
inevitable result and the danger of a universal “ little knowledge ” 
causing the men to be a constant and easy prev of those who had the 
little more though equallv inadequate knowledge. (c) The further 
unanimous opinion was that leaders, foremen and overseers were in 
an overwhelming degree born, not made, and therefore that all forced 
school education beyond that already indicated—at least all forced 
technical education—was for the majority whose lives must be de- 
voted to manual labour not necessary , perhaps harmful. 
He wondered whether the time had not arrived when the avocation 
of the professional educationalist and schoolmaster should be more 
widely, if not mainlv, relegated to that of teaching. and the decision 
as to the subjects to be taught should be relegated to those who are 
concerned with and have a wide and practical knowledge of the 
world's requirements and possibilities. It was with a view of 
making the hours of recreation of the manual labourer worthy of the 
nation that he felt our educational methods might and would ulti- 
mately be altered and rendered valuable. 


LEGAL INTELLIGENCE. 


Emi 
The Telephone Arbitration. 


The hearing of the arbitration proceedings in this case has been con- 
tinued during the week by the Railway and Canal Commission. 

Mr. Joux F. C. SNELL stated, in cross-examination by Sir A. Cripps, 
K.C., that, assuming all the work to have been done by contract, 5 per 
cent. should cover the cost of engineering and management, no specific 
allowance being made for other management or for legal expenses. He 
based that figure on his own experience. ‘The principle was the same in 
very large as in smaller contracts. His company had carricd out a large 
contract for the Government, covering dockvards all over the world, on 
the basis of 5 per cent., and were well paid. Seve ‘ral items were dealt 
with (amounting in all to £440,000) in which witness in his tables dis- 
allowed the usual 10 per cent. contractors’ profit on the ground that the 
work would have been done by the manufacturers who supplied. the 
material, their work being covered by manufacturers’ profits only. He 
said it was the practice of cable manufacturers to lay cables, &c., without 
adding to their manufacturers! protits, and so he had disallowed the con- 
tractors’ 10 per cent. on the placing of cables, exchange equipment and 
subscribers’ apparatus. He did not know, he said, how much of the 
work had been done by the Post Office, nor did it in any way affect his 
tables, which were based on the practice of cable manufacturers, 

At this stage Sir A. Ciurrs pointed out that the different caleulations of 
the parties concerning the age of plant were so little apart that it might be 
convenient to postpone that part of the case treating of depreciation on 
that account for the present, in order that both sides might confer. 

Sir JOHN SIMON agreed that it was also remarked that any agreement 
reached concerning the life of the plant might have the effect of facili- 
tating an agreement upon the further subject of the “ life " of the plant. 

Witness estimated the life of wrought-iron pipes at 17 years, whereas 
the company’s estimate was 35 years, He said he had had a good deal of 
experience in connection with wrought-iron pipes for electrical purposes, 
and had known some cases where they had rusted out in three or four 
years, In other cases he had known of their being practically as good as 
when laid after being in the ground 11 vears. He thought 17 to 20 vears 
a fair average. He put the life of lead -sheathed cables at 34 years. The 
physical life of the cables, if they eliminated all the diseases to which such 
cables were subject, might be 50 vears. Their physical life was estimated 
by the company at 70 years, If the effects of electrical and chemical 
action and other ouside disturbances to which such cables were liable 
were eliminated the lead sheathing might last an indefinite time. 

In re-examination by the 5Solicitor-General (Sir John Simon), Witness 
said that on the subject. of “ ordering," the 5 per cent. allowed in his 
tables for engineering supervision was a generous figure to cover all the 
administration and supervision necessary for an 1udependent employer 
to carry out a contract. That figure was adopted by his firm, and was a 
generally recognised over-all engineering percentage, 

Mr, G. H. NISBETT, engineer and manager of the British Insulated & 
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Helsby Cables (Ltd.), examined by*Mr. Buckmaster, K.C., saidlhis firm 
was one of the largest engaged in the manufacture and supply of electric 
cables in the United Kingdom, and he had been manager for the last 18 
years. The company, he added, contracted both for the supplying and 
the laving of cables, and it was a common practice to contract either to 
supply and lav cables in ducts provided for them or to lay the cables 
complete. They also contracted for the supplying and carrying of over- 
head wires on poles. The average amount of telephone cables manufac- 
tured and supplied by the company during the last five vears was 60,000 
miles of circuit per annum, and their figures increased annually. The 
company were sole contractors to the municipalities of Glasgow, Brighton 
and Portsmouth when thev established their telephone services, and they 
had done work of the same character abroad. His company had from 
time to time supplied considerable quantities of cables to the National 
Telephone Co., but they had never contracted to lay them. In pre- 
paring their estimates they took out the price at which they would sell 
the cable with delivery on the site. "Then they added to that amount 
the total estimated cost of the work they had to do on the site. To 
that thev added 20 per cent. to meet incidental charges, and to the 
gross cost of the local work they added their profit as contractors, but 
they added no further protit to that they already had as manufacturers. 
They did not charge a contractors! protit on their manufacturer's price of 
material where they were themselves manufacturers of the material. 
In work of that kind they were really acting in two capacities—as manu- 
facturers and as contractors—and the factory delivered the manufac- 
tured cable to the contracting department and the contracting depart- 
ment charges 20 per cent. on its outlav on labour locally. The latter 
figure presented the whole of the engineering supervision of the work 
and the clerical charges incidental to the contracting department. No 
special allowance was made for storage. Only quite a small sum would 
be necessary for temporary storage during the progress of the work. 
About 90 per cent. of the heavy material was delivered directly on to the 
work. In work of that sort he thought 1 per cent. would be enough to 
allow for contingencies. The contractors’ profits ought to amount to 
about 10 per cent. on wages and expenses up to and including gang fore- 
men, tools and sundries, but varying with the job, plus the 20 per cent. 
already mentioned. If his company devoted the whole of its energies to 
an undertaking such as that it could provide and lay all the cables and 
conduits in 23 years, but as regarded the conduits there would have to be 
a sub-contract. He explained, however, that the conduits would be 
iron or earthenware, not cement, such as was largely employed by the 
National Telephone Co., there being no firm or firms in the country now 
capable of supplving the necessary number of cement blocks within the 
time. He thought the 32-4 per cent. of the original cost of cables allowed 
by Mr. Snell as “ scrap ” value was too much, but his own estimate was 
only about } per cent. lower. 
In cross-examination by Sir A. Cripps, K.C., Witness said his company 
had for a long time supplied the National Telephone Co. with large quan- 
tities of cable, but it had never contracted to lav cable for the company, 
and it had never done so for the Post Office until the last three months. 
As to the actual annual output of his company for the last five years, he 
said he was unwilling to give the precise figure for each year. His 
company had not lost a lot of money on the Glasgow contract; it might 
have lost money, but it did not lose a lot. He was not prepared to say 
that it did lose money at all. About 1,200 men would be required for 
jointing, pulling and fitting the cables of an undertaking like that of the 
National Telephone Co. in order to complete it in 2 years. His own 
firm now employed about 1,000 men in similar work all over the country, 
and about 3,000 in the manufacturing department. In regard to the 
Glasgrow municipal telephone work, there were three contracts, but only 
two were relevant. 'l'he work on the first of those two lasted from 
August, 1900, until November, 1901 ; the second contract from August, 
1901, to August, 1902. In those two contracts the company did the 
street excavation as well as the laving. The total amount of his com- 
panv's invoices for the first contract was £56,762, and for the second 
£20,275. The total of the cable supplied was 80-85 miles and the trench 
work 69-95 miles. There were approximately 6,750 miles of circuit in the 
first two contracts, and the maximum number of men employed was 250. 
Sir A. CRIPPS: Lam told that at the same rate it would take about 
120 vears to lay our cable. 
Mr. NisBETT : [t scems to be forgotten that there may be 20 Glasgows 
going on simultaneously. 
Sir A. CRIPPS said he had not forgotten that, and then went on to the 
subject of the scrap value of the cables of the company. Witness esti- 
mated the value of the scrap material in the cables at 30-2733 per cent. of 
the original value. That, calculated upon the £2,049,797 (the original 
value of the Telephone Co.’s cables) amounted roughly to £620,000, 
against £664,000 estimated by Mr. Snell. Witness assumed that the life 
of the cable as cable had expired and that the scrap value was applied to 
it merely as material. The cost of maintenance increased with the age of 
the cable. The lead covering suffered as time went on, so that the cable 
itself became affected. When that happened the piece of cable affected 
was drawn out and a new piece put in. Referring to the subject of the 
probable etfect on the market of the purchase of large quantities of copper 
within a short time, Witness agreed that he had given 3,000 tons as the 
average amount of the copper transactions on the market in one day. 
Electrolytic copper was quoted in the metal market, and he estimated that 
about 1.200 tons of that quality of copper changed hands weekly. If 
thev had a contract involving the purchase of 3,000 tons a day they would 
not buy electrolytic copper; they would buy ordinary copper warrants 
and change them for electrolytic copper warrants as time went on. There 
was a fixed premium between the two. It was quite easy to cover them- 
selves against a rise in the copper market. 


Sir ALFRED Cripps said the amount of copper required for the under- 


taking of the National Telephone Co. was, he was informed, not,2,500 
tons (as estimated by witness), but nearly 6,000 tons. 4 


i 
In re-examination Witness said his company was commonly in the 


habit of buving 500 tons in a day. Their consumption was 250 tons a 
week. He was certain he could buy that amount of electrolytic copper 
to complete the contract within 24 years, while protecting his company 
against a rise in price. 
to the magnitude of contracts carried out bv his company for supplying 
and laving cables. 
Dublin Corporation of the value of £135,000 ; with Hackney, a contract 
of the value of £120,000 ; and for the Underground Railways of London 
they had carried out a series of contracts in a short period aggregating 
£250,000. Excepting in jointing there was no difference between the 
work in laying one cable and another. 
employed as many as 2,000 outdoor men. 
men emploved continuously would complete the work in two years, and 
he gave the basis of his calculation. 


Witness then answered a number of questions a8 


They had carried out a contract of that kind with the 


His company had for long periods 
He calculated that 1,200 


Mr. Wm. SLINGO, engineer-in-chief to the Post Office, examined by the 


Solicitor-General, said he had been 42 years in the employment of the 
Post Office. 


He gave the quantities of external plant owned by the Post 
Office compared with those of the National Telephone Co. In the matter 


of conduits the Post Office owned 5,728 single-duct miles, the National 
Telephone Co. 3,435 miles, but. in this, as in other comparisons, he said 


the total given for the Post Office included telegraphs as well as tele- 
phones. The total single-wire mileage belonging to the Post Office was 
847,000, to the company 827,000. Of the Post Office mileage 464,000 
were telegraph wires, 141,000 telephone wires and the remainder private 
wires. Of submarine cables the Post Office possessed 10,000 miles, the 
company 515 miles. In overhead wires the figures for miles of route 
were, for the Post Office 53,105 miles of pole lines; the company 17,831 
miles. The total of bare wire and aerial cables owned by the Post Office 
was 458,600 miles; by the company 368,623. As to the voltage em- 
ployed, witness said that, in telephone work as generally carried out, 
was 24 or 40 according to the system employed. ‘The normal voltage 
for telegraph wires was 120, rising to 150 or a little more on special 
circuits. That constituted no difference in so far as the engineering 
problems involved in telephone or telegraph construction were con- 
cerned. He estimated the cost of enginecring supervision and clerical 
staff during construction at 14 per cent. of the labour cost. The 
labour cost for telegraph and telephone construction was approximately 
the same, but the cost of supervision was greater for the telegraphs. 
The expenditure of his department had been normally £2,250,000. 
Last year (1911-12) included three months after the company was taken 
over, and the expenditure rose to £2,428,000 ; the estimate for 1912-13 
was £4,233,000; and that was for both construction and for maintenance. 
The life of the various kinds of conduits, which he estimated as under 
c.i. pipes, would be under favourable circumstances 50 vears, reducible 
to 40 where circumstances were unfavourable; w.i. pipes had a life of 
between 15 and 20 years; glazed ducts about 60 years, but that was merely 
an estimate, as they had not been sufficiently long in use to show by 
experience the duration of their usefulness ; earthenware pipes about 20 
vearx He criticised the use of cement block conduits. They bad found 
that the ducts frequently got blocked up and that the blocks frequently 
got out of alignment. He saw no objection to estimating the life of a 
lead-sheathed cable at 50 years, provided it were not shortened by ex- 
ternal causes. The sources of danger to be apprehended were electro- 
lytic action, the passage of stray currents from electric lighting or power 
circuits; the absence of bonding between the pipes, as was the caso 
in the National Telephone Co.’s lines; and the absence of earthing 
devices in connection with pipes laid in cement blocks. Taking those 
things into account he assumed the life of a cable at the reduced term of 
30 years. When he reckoned in the curtailment of the life of a cable due 
to “ inadequacy ” of the original provision made he reduced the term to 
20 years. In practice a small cable was laid at first. When it became 
inadequate to the service on the line it had to be withdrawn and a larger 
cable drawn in. "That process had to be performed by the Post Office 
authorities to the extent of 0-7 per cent. of the service cables annually, 
and he anticipated a much larger percentage in the case of the lines taken 
over from the National Company, because thev, in practice, did not lay 
down as many spare wires to the cable as the Post Office authorities. As 
to the life of poles, he said the poles of the Post Office were of a better 
quality and better ereosoted and would consequently last longer than 
those of the company, and, moreover, a large number of the poles on 
certain circuits of the company were found to be overloaded and. would 
have to be replaced by underground. wires. 

The Post Office would renew the aerial cables taken over from tho 
National Telephone Co. as soon as possible, The coverings of these were 
either vulcanised rubber, indiarubber, or lead. The first two of these 
were not being used in new telephone works in this country now, and 
aerial cable was only used where it was practicable to put a lead covering. 
The Post Office did not put up acrial cables at all where it was possible to 
avoid them. In the County of London they had not any aerial cables. 
Rubber-covered, dry-core cables were very subject to developing faults ; 
but of 42.948 miles of these wires taken over there were 14,000 spares. 
it was only the spares that could be tested, and of those S0 per cent. were 
found to be faulty. The proportion of cables covered with vulcanised 
rubber which had been found faulty was 20-48 per cent. He had had no 
opportunity of testing the lead-covered cables. He gave no term of life 
whatever to vulcanised rubber-eovered cable, holding that kind of cover- 
ing to be practically dead ; he put the life term of lead-covered cable at 
15 years. As soon as possible the magneto machines taken over from the 
company would bo superseded by common battery or common battery 
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signalling machines, because these were speedier and more satisfactory. 
Those had already been replaced in 41 out of the 168 larger exchanges by 
central battery plant, and in 74 of the smaller exchanges by common 
battery signalling equipment. He expected to have the whole of the 
replacement effected within six years. It would take 15,000 men to 
construct the entire system. He had now more than 12,000 men em- 
ployed, and would be prepared to undertake the construction of the 
undertaking within that time. 

In cross-examination by Sir Alfred Cripps Mr. Slingo was pressed very 
closely as to the reason why, in making up the Post Office estimates the 
defendant did not proceed upon the lines of taking the cost of work 
executed and plant placed by itself in the Post Office telephone system 
and then comparing it with the cost of similar work and plant of the 
National Telephone Co., making due allowance for variety of plant and 
difference of conditions, instead of proceeding on what Mr. Snell called 
a contractor's basis. He maintained that with so many variations and 
differences in the construction and nature of the work and plant involved 
in the establishment of the two systems it would not have been practi- 
cable to do so, nor would it have been desirable in an affair of that magni- 
tude. The Post Office estimates had been prepared by his own depart- 
ment under the supervision of Mr. Snell. 

Sir ALFRED CRIPPS, in order to illustrate his contention that the esti- 
mates of the Post Office were not adequate value for the company's 
expenditure on construction and plant took the case of Chester, where the 
Post Office, acting as contractor, executed some work for the National 
Telephone Co., renting it to the company at 63 per cent. on the cost price. 
By that means it had been discovered that the cost to the Post Office of 
the work done had been £12,141, and yet the allowance proposed by the 
Post Office estimates now put forward only allowed the company £10,406 
for work where the conditons were similar and the plant the same. + 

Mr. SLINGo said there was an arrangement that the Post Office should 
add 15 per cent. to the cost before extracting the 64 per cent. rent. 

Sir ALFRED CRIPPS: Don't you know perfectly well, Mr. Slingo, that 
that 15 per cent. was added as we say it ought to have been added for 
establishment charges, supervision, office expenses, &c. ?— Perhaps it may 
be taken that way. I don't know the conditions under which the 15 
per cent. was charged. The addition of the 15 per cent. practically 
makes the difference between the £10,406 and the £12,141. 

The hearing was again adjourned. 


British Westinghouse Electric & Mfg. Co. v. Underground Electric 
Railways Co. of London. 


On Tuesday Mr. Disturnal (for plaintiffs) moved before a Divisional 
Court that the finding of the House of Lords in this case should be made 
an order of the Court, and also for an order for the repayment to plaintiffs 
of certain sums paid to defendants under an order of the Court of Appeal. 
The amount to be repaid was about £26,000. The claim was for the 
balance of about £87,000 for supplying turbines for working the Under- 
ground railways, and there was a counterclaim for £8,000. ‘The matter 
had been before the arbitrator, the Divisional Court and the Court of 
Appeal, and acting upon decisions his clients paid £15,000 on respondents’ 
counterclaim. The House of Lords had decided that the award should 
be referred back to the arbitrator with a new direction to him. Having 
succeeded so far the applicants asked for repayment of that sum, together 
with other sums which they had paid as interest, &c. 

Mr. FirzaERALD, K.C., for defendants, argued that the Court had no 
jurisdiction to make such an order, secing that the case was not decided 
but was simply going back to the arbitrator, who might not alter his 
award by sixpence. 

a Ultimately the Court granted the application and ordered the repay- 
ment to the British Westinghouse Co. of sums amounting to £16,500 by 
defendant company. 


Unemployed Insurance. 


At the West London Police Court on Tuesday, Mr. John W. Atkins, 
builder, was summoned by Walter John Watson, carpenter and joiner, 
who claimed 30s. 81d. as damages arising out of defendant's alleged 
neglect to deliver up his unemplovment insurance card. 

Mr. Prerron (for the Amalgamated Socicty of Carpenters and Joiners) 
said that was the first case of its kind, and the point raised was considered 
of great importance. On Sept. 12 Watson entered defendant's employ- 
ment, and started work on a job at Kensington. On the morning of 
Sept. 16 he, having found other work, gave the usual hour's notice, and 
at the expiration of the hour duly applied for his money and his two 
insurance cards—one relating to health insurance and one to unemploy- 
ment. He was told to go to the office, and there he received his money 
and his health insurance card, but was unable to get the unemployment 
card. Subsequently, he sent messages (by telegraph and by hand) to 
defendant’s private address, but it was not until late on the atternoon of 
the 19th that he got the card, and, as a result of the delay, he was com- 
pulsorily out of work for four davs, and thereby lost 30s. 81d. Under 
the Insurance Act a workman who belonged (as did complainant) to an 
insured trade had to register himself at the local labour exchange, where 
he would be supplied with an unemployment book. When he got into 
employment he would hand the book to his employer, and when he was 
out of employment he was compelled to lodge the book at the labour 
exchange, so that they might enter up to him the unemployed money he 
would be entitled to. Complainant, who had been out of employment, 
duly lodged the book at the labour exchange, and was given a receipt 
posteard, and on obtaining employment with defendant he handed that 
postcard to him, and it was defendant’s duty to post the card to the 
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labour exchange, who, in return, would send the man’s unemployment 
book. Defendant did not send the postcard to the labour exchange, 80 
that when complainant left his employment he did not have the unem- 
ployment book in his possession. On the 17th defendant appeared to 
have caused the postcard to be dropped into the letter-box at the labour 
exchange, and it bore the date of the 1HHth. The labourexchange manager 
noticed that the card had been ante-dated, and he wrote on it the date on 
which it actually arrived at the exchange, and then duly sent to defendant 
the unemployment book in order that it might be stamped. On the 19th 
defendant, instead of sending the book to complainant, as he should have 
done, returned it to the labour exchange, and they sent it on to the com- 
plainant. 

Mr. Hanson (for defendant) said that he had only recently been in- 
structed and he desired time to consider the case. 

Mr. GARRETT: It is an important question. I should think that tho 
real point will be the question of jurisdiction. . 

Evidence was given by complainant, who detailed the circumstances 
of his employment, &c., and the hearing of the case was adjourned. 


PARLIAMENTARY INTELLIGENCE. 


O 
IMPERIAL WIRELESS TELEGRAPH SERVICE. 


In reply to a question in the House on Tuesday, the Prime Minister 
(Mr. Asquith) said that the Committee of Imperial Defence was formally 
consulted on the matter of the contract on Dec. 14, 1911, and was in- 
formed of the course of the negotiations with the Marconi Company. lt 
resolved that the negotiations should be continued. The terms finally 
agreed were communicated to the Committee of Imperial Defence after 
the tender had bren accepted and to the Cable Landing Rights Com- 
mittee before acceptance. 


The nimes of the members of the Select Committee to inquire into 
the Marconi agreement aro given on p. 86. Th» first sitting of tho 
Committee will take place to-day (Friday) in order to settle method of 
procedure, &c. 


COMPANY REGISTRATION. 


In the House of Commons on Tuesday Sir William Bull asked the 
President of the Board of Trade (Mr. S. Buxton) whether he was aware 
that the Registrar of Joint Stock Companies had refused to register the 
memorandum and articles of certain joint-stock undertaking: promoted 
with the object of carrying on the business of telegraph and telephone 
companies unless their memorandums of association contained the words 
'' 80 far as it lawfully can or may b2”; that a considerable number of 
persons had lodged memoranda and articles of association not containing 
these words ; and that, owing to the refusal of the Registrar to register 
these companies the promoters had been put to much expense in altering 
the provisions of memorandums of association ? Would the right hon. 
gentleman say whether this action had been taken by the Registrar in 
pursuance of a request from the Postmaster-General in order to protect 
his monopoly and that of companies which had been licensed by him ; 
or whether there was anything in breach of the Postmaster-Genoral's 
monopoly in the registration of such companies ? Was he aware that 
such a company could be properly formed and could carry out a large part 
of the business of a telegraph and telephone company without infringing 
such monopoly ? Also, whether it was possible for à company to obtain 
a licence from the Postmaster-General to carry out any part of its work 
for which a licence was required until it had been registered ; and would 
he state under what authority the Registrar of Joint Stock Companies 
adopted the course in question ? 

Mr. Buxtoy, in a written reply, stated that he understood the action of 
the Registrar of Joint Stock Companies, in asking for the insertion of the 
words in question, was originally taken at th^ suggestion of the Post- 
master-General. The matter was receiving further consideration, the 
result of which would be communicated to Sir William Bull. 


BOOES RECEIVED. 


[Coples of the uu dermentionel works can b» had from The Electrician offic2, post fece 
(unless otherwise stated), on rec»ipt of publishel prica, adding 3d. for books publishel 
under 2s., and ô per cent. for books published net, Add 10 per cent. for abroad or for 
foreign books,] 


Institution of Electrical Engineers: List of Officers and Members. 
Corrected to Aug. 31, 1012. 

" Electricity Made Plain." 
J. Heywood.) 1s. net. 

“The Measurement of Induction Shocks? By E. G. Martin, Ph.D. 
(New York, 1912: J. Wiley & Sons. London: Chapman & Hall.) 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXI., No. 10. October, 1912.) $1. 

" Konstruktion, Bau und Betrieb von Funkeninduktoren un1 deren 
Anwendung mit besonderer Berucksichtigung der Roentyenstrahlen- 
technik." By Ernst Ruhmer. Part 3. (Berlin, 1912: Administration 
der Fachzeitschrift‘ Der Mechaniker.") M.L 

“ Die Elektrochemische Industrie Frankreichs." 
(Halle/a/S., 1912: W. Knapp.) Paper covers. M9. 


By G. R. Peers. (Manchester, 1912; 


By M. R. Pitaval. 
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which more or less immediately followed the issue of the 
debentures to, it was suggested at the meeting, members 
Whether the suspicions in this case 
are warranted or not, there can be no doubt that in the 
present state of the law debentures can be issued and 
further credit obtained by insolvent, or nearly insolvent, 
firms and persons in circumstances which lend themselves 


One of the first acts of any Government which concerns 
itself with the country's business should be to amend the 
Bankruptcy Acts in such a way as to accompany the issue 
of debentures, and the carrying on of trading transactions 
afterwards, with much greater publicity than is now the 
The debenture issue is made and the subsequent 
trading is carried on, usually in a most unobtrusive 
manner, until within an incredibly short time the end 
comes, and the trade creditors learn that “the assets are 
expected to cover no more than the debenture-holders' 
claims." As matters stand, it is impossible to compel a 
thorough investigation without the assistance of the Public 
Prosecutor, a functionary whom commercial men are loath to 
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BANKRUPTCIES AND LIQUIDATIONS. 
DEBENTURE ISSUES. 


It is generally agreed in commercial circles that the law 
relating to bankruptcy and company liquidation is most 
unsatisfactory from almost every point of view, and 
particularly from that of the “ trade creditor." In a very 
large proportion of the failures which occur where deben- 
tures have been issued, and where the debenture-holders 
foreclose, there are what appear to trade creditors to be 
very suspicious circumstances connected with the issue of 
the debentures and the state of affairs which their issue 
subsequently sets up. So much is this the case that there 
are many manvfacturing and supply houses which decline 
to do business where money has been raised on debentures, 
unless these have been issued to a responsible banking 
house or to some other approved public undertaking. 

The suspicion attending the issue of such debentures is not 
likely to be mollified by the state of affairs disclosed at the 
meeting of the creditors of the Davis Electrical Co., Ltd., 
which was reported on p. 74 of our last issue. What the 
trade creditors of this Company appear to object to (and they 
have on several occasions given loud voice to their objection) ! 
is the nature of those trading transactions of the Company 


p—————— M 


consult, owing to the expense in money and. time involved. 
In view of the state of the law, a certain class of transac- 
tions of an extremely vicious and doubtful character are 
allowed to pass unpunished, and in most cases uainvesti- 
gated, until the general subject of debenture issues has now 
become a public scandal. : 

We can but hope (in common, we are sure, with all con- 
cerned) that the efforts of the Committee, in the failure of 
the Davis Electrical Co. (Ltd.) who wish to have the 
matter thoroughly investigated, will be successful, in order 
that the Legislature may be convinced of the urgent neces- 
sity of a modification of the law in the interests of com- 
mercial morality, and in order to remove a long-felt sus- 
picion that the issue of debentures may cover a system of 
borrowing to enable firms in serious straits to tide over a 
period of semi-insolvency which makes the giving of credit, 
under such circumstances, a very risky proceeding. Deben- 
ture-holders’ claims are undermining British credit, until 
the honest trader finds it increasingly difficult to obtain 
credit facilities to enable him to tender for contracts or to 
execute orders which are beyond his immediate cash 
resources, but for which he has ample security to offer. 


| Everyday trading tends to prolonged credit (this is 


undoubtedly the case) and any obstacle to borrowing 
facilities handicaps especially the smaller industrial firms. 
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The fact that a Bill to amend the law with respect to | they have adopted in connection with the Olympia Show, 


bankruptey and deeds of arrangement is at the moment 
before Parliament makes the occasion opportune for 
legislative action. We do not find that any clause of the 
Bill deals with the important subject of debenture issues 
and the obtaining of credit subsequent thereto ; we, there- 
fore, suggest that the National Chamber of Trade, or some 
other well-organised public body, should endeavour to 
secure the incorporation in the Bill of a clause dealing with 
this matter. The proposal in the Bill to give Courts of 
Summary Jurisdiction powers to deal with certain offences, 
and to enable the Board of Trade to undertake prosecu- 
tions in certain cases, is a move in the right direction. 
Making the disappearance of assets and, in some cases, 
failure to keep trading accounts criminal matters will also 
safeguard trading interests to some extent. We are glad 
also to find the position of married women in regard to 
bankruptcy proceedings, additional restrictions upon 
marriage settlements, and the voidance of general assign- 
ments of book debts (unless the transaction is registered ) 
have been included in the Bill. These are all urgent 
matters for early treatment, and the proposals to extend 
the control of British Bankruptcy Courts over foreigners 
trading in this country through agents or partners, and to 
remove the power of landlords to distrain after bankruptcy 
for rent claimed to be payable “in advance,” will be 
received with favour in trading circles, for, as the law 
stands, each and every one of these devices are known to 
be employed by dishonest traders to hoodwink their 
creditors and to allow of preferential treatment to rela- 
tives and friends. 


COMMERCIAL COMMENT. 


The Olympia Motor Vehicle Show. 

Every electrical engineer should make a point of attend- 
ing the forthcoming motor show at Olympia; and should 
also, if possible, arrange his visit for one of the shilling 
evenings. What he will then see will perhaps come as a 
revelation to one used to the crowd at an engineering or 
similar trade exhibition. First, as regards exhibits, som^ 
statistics will be valuable. It must, of course, be remem- 
bered that motor-car engineering is a very specialised trade. 
Nevertheless, the visitor will see what about 400 firms have 
toshow; 117 of these firms are showing cars; 35 stands 
are devoted to coachbuilders' work, 40 to tyres and 148 to 
accessories. We give these figures solely for information ; 
it is extremely unlikely that he will have either the desire or 
the ability to inspect them all. Besides all these stands, 
he will literally come into intimate contact with a great 
crowd of visitors packed tightly into the aisles and moving 
slowly past the exhibits, highly interested in all there is to 
see. Our engineer visitor, if he is of a philosophical turn of 
mind, may perhaps wonder wherein is the fascination of the 
motor vehicle to the general public. For it will be noted 
that this crowd is essentially democratic in character, is 
interested in motoring and motor cars for their own'sakes, this 
interest often being untinged by the possibility of their ever 
themselves owning a car. The Society of Motor Manufac- 
turers and Traders have indeed, by the open-handed policy 


succeeded in attracting a crowd to their exhibitions drawn 
from all strata of society. Now, it cannot be doubted 
that this result will ultimately be to the advantage of 
motoring interests, for with greater knowiedge comes greater 
sympathy and, with greater sympathy, comes reduced 
prejudice against the motor vehicle. And our electrical 
engineer, if he thinks about it, may draw a moral from thus. 
Here it is for what it is worth. Look on Olympia in 
November, 1912, and in October 1911! Consider the 
vastly broader basis upon which the electrical industry 
rests compared with the motor trade. Consider also that 
no prejudice, except of a very localised kind, exists against 
electrical engineering. Consider, further, what benefits will 
result to the publie weal from the wider adoption of elec- 
trical working. And, having considered all these points, set 
about adopting a policy that will tend in the direction of 
improving the old condition of things. 


Medical Opinion on Electric Heating. 


In this column last week we gave some account of what 
the British Commercial Gas Association thought the medical 
profession thought about gas heating. We also pointed 
out that the gas fire was not the last word in heating, and 
that the average medical man would not be slow in finding 
this out. A direct confirmation of these remarks has not 
been long on the way. At the last meeting of St. Maryle- 
bone Borough Council the medical officer of health reported 
that as a result of the fumes arising from th? gas heating 
apparatus with consequent overheating and bad ventilation 
at certain conveniences in the borough he recommended 
that electric radiators be adopted as a way out of the 
difficulty. His recommendation was agreed to, and the 
work is being put in hand. We draw Mr. Creasy’s atten- 
tion to this occurrence. He will be interested. 


BUSINESS NOTIGES. 


Messrs. Mickelwright Ltd. have removed from Southampton.row, 
London, W.C.. to Well Works, Alperton, Middlesex, ‘Telephone 
“ 147 Wembley.” 

Mr. H. Bloodworth, formerly of Siemens Bros. Dynamo Works, 
has recently taken up an appointment with the Armorduct Mfg. 
Co. as country sales manager. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to be paid to creditors of Fred. Shaw. electrical con- 
tractor, 258, Hessle-road, Hull. Claims to Mr. G. A. Acheson, York 
City Bank-chambers, Lowgate, Hull. hy Nov. 4. 

A first and final dividend of 2s. 53d. will be payable on Oct. 29 at 
9, Bedford-circus, Exeter, to creditors of John Tizzard, electrical 
contractor, Hill Crest, Abbey-road, Torquay. 

A first and final dividend of 94d. will be payable on Oct. 26 at 13, 
Winckley-street, Preston, to creditors of Arthur Percy Parker, elec- 
trical engineer, 57, Yorkshire-street, Burnley. 

Claims against the Institute of Wireless Telegraphy (Ltd.) are to be 
sent by Oct. 31 to Mr. G. P. Taylor, 36, Spring-gardens, Manchester. 

The Fleetwood & District Electric Light & Power Synd. (Ltd.) is 
being wound up voluntarily, and Mr. Wm. Cash has been appointed 
liquidator. A meeting of creditors will be held on Nov. 4 at 90, 
Cannon-street, London, E.C. . 

The examination of Fras M’ Kay. electrical engineer. 25, E]mbank- 
cres., Glasgow, will take place on Oct. 30 at County-buildings, 50, 
Wilson-street, Glasgow, and the mecting of creditors on Nov. 9, at 
93, West Gcorge-strect, Glasgow, on Nov. 8. Í 
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EXTENSIONS. 


Abertillery.—The Council have received sanction to a loan of 
£3.675 for extensions of the electricity undertaking. 


Hastings.—The Council have decided, on the recommendation of 
the Electricity and Public Lighting Committee, to apply for sanction 
to a loan of £5,500 for mains extensions, meters, house services, &c. 


Leeds.—As announced in our last issue, the City Council adopted 
the report of the city electrical engineer (Mr. Harold Dickinson) as to 
the extension of the electricity department, and instructing the 
Parliamentary Committee to include in their next bill all necessary 
powers for the acquisition of a site in South Accommodation-road 
for an electricity generating station. 

Mr. R. AnMiTAGE, M.P., chairman of the Electricity Sub-committee, 
outlined the scheme, and pointed out that as an electricity station got 
larger they could afford to go in for larger individual units. The present 
station was laid out for a certain number of engines of 1,400 kw., and the 
whole station was to hold about 14,000 kw. Owing to the introduction of 
turbines, the station when finished would practically dcuble that amount. 
The two final turbines would be 7.500 kw., and the next stage they would 
go to would naturally be a 10,000 kw. machine. Whether they went to a 
larger size or not depended upon developments elsewhere, fo: turbines 
were being made up to 20,000, and there was one being constructed for 
30.000 H.P. In a few years’ time they would have the result of the work- 
ing of these bigger turbines, so he did not want anybody to imagine that 
in adopting the report they were adopting a distinct type of machine. 
The question to be decided that day was whether the developments which 
were bound to take place should occur on land to be acquired near the 
present station, or whether another site should be selected. The two 
echemes were either to enlarge at Whitchall-rozd or to cnlarge on another 
rite. When ccnsiderine the question of coal supply, the sub-committee 
felt that they were almost at the end of the resources of cheap coal on the 
lne of the Aire and Calder Canal. With one or two exceptions, none of 
the n: w large collicrics in Yorkshire were attached to the canal, and they 
had, therefore, to consider the acquisition of land adjacent to a railway 
siding, so as to still get coal cheaply. "They found a site they considered 
advisable, and it was that site which was mentioncd in the resolution. 
The great cost would be for machinery and plant, and in that respect 
there would be little ditference between the two schemes. In scheme 2 
(the Accommodation-road proposal) there was put down land to the 
extent of 10 acres at £6,000 an acre, and in the alternative scheme there 
was an estimate for acquiring a site at a cost of £30,000. In addition, 
there would have to be land bought elsewhere for storage of coal and other 
things. Inthe one case they would have the land to store coal adjacent 
to the station, and in the other case they would have a storage at some 
distance. The carrying out of the scheme would occupy some time, and 
if it did not go through at once it would be placed back a year. 

At this point the Council went into committee in order that details of 
the cost of the land in question might be discussed. 

After about an hour's discussion the meeting terminated, it being inti- 
mated that it had been decided to request the Parliamentary Committee 
to seek powers for the acquisition of a site for a new station. 

Port Glasgow.—The difficulty as to the supply of electricity in 
this burgh by Greenock Corporation has now been overcome. 

Port-Glasgow Council will apply for an electric lighting order, t» contain 
a clause requiring them to transfer the order by deed within 12 months 
from the confirming Act, Greenock Council undertaking to accept the 
transfer and to proceed to lay cables for supplying electrical energy for all 
purposes within Port-Glasgow. Mr. Jas. A. Robertson, burgh electrical 
engineer of Greenock, has reported that the estimated cost of laving a low- 
pressure lighting main in the streets scheduled in the draft order would be 
£2,850, and for the additional streets specified in the Port-Glasgow 
resolution £750, exclusive of consumers’ services and meters, estimated at 
£1.450, or a sum of £5,000 to be added to the expense of providing the 
supply to the power users. 

Sheffield.—Sanction has been received from the L.G. Board to the 
borrowing of the following sums :— 

£57,000 for mains (repayable in 25 vears), £9,000 for services (repay- 
able in 15 years), and £40,000 for sub-stations, transformers and power- 
factor rectifiers (repayable in 15 years). The Electric Light Committee 
consider that the pericd of repayment for the latter sum is very short, and 
the Board are to be urged to extend the pericd to 25 years. 

Watford.—Lest week an unopposed inquiry was held into the 
Council's application for sanction to borrow £12.938 for extensions 
of the generating plant at the electricity works and for new cables 
during the next three years. 
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GENERAL. 
Bradford —On Tuesday the Council authorised the inse-tion of a 
elause in the Corporation Bill to authorise the recovery of charges 
for electric motors, fittings, &c.. in a court of summary jurisdiction. 


Bushey.—The Council recently received a letter suggesting that, 
as the Council had granted permission for the introduction of electric 
current into Bushey, the electric cables should also be extended to 
Bushey Heath, and thus compel the Harrow Gas Co. to moderate 
their charges, which were some 50 per cent. higher than those of the 


Watford Gas Co. The letter was referred to the Electric Light Com- 
mittee. 


Croydon.— Recently the Corporation applied for an Order to per» 
mit them to supply electricity in bulk to the County of London 
Electric Supply Co. the undertakers under the Croydon Rural 
Electric Lighting Order (1905), but, as the Roard of Trade considered 
it desirable that a meeting should take place between representatives 
of the Corporation and the Rural Council, a conference has been 
arranged for Tuesday next at the Board of Trade offices. 


Dromore.—The Council have resolved to apply for a provisional 
electric lighting order. Negotiations are proceeding for the acquisi- 
tion of a site for a generating station. The initial cost of the scheme 
is put at £2,000. 


Great Harwood.—The Council have asked Accrington Corporation 
to state their terms for a supply of electric current in bulk. 


Kingstown (Co. Dublin).—The Council have decided to assent to 
the application of a company (to be formed by Mr. W. A. Evans) for 
a provisional electric lighting order. 


Liverpool.—At the meeting of the Tramways and Electric Power 
and Lighting Committee the chairman (Sir Chas. Petrie) said that the 
electricity department had progressed very steadily. 

He said the consumers both for lighting and power showed an increase 
of over 10 per cent. on the year. ‘The charges for energy had been re: 
duced with satisfactory results. He moved a vote of thanks to the deput v. 
chairman of the committee (Ald. Fred Smith). He added that he hoped 
that before this generation passed the whole of the tramways and elec- 
tricity estate would be handed over to the city absolutely free. Mean- 
while, whatever changes might take place in electric traction or in the 
g noration of electricity, the Committee were in a financial position to 
edopt anything new without burdening the rates. 

Ald. FRED SMITH, in reply, said the electric meters tested were 3,939, 
against 3,729 last vear. The street lighting of the city was carried out 
at present by mean: of 20,373 lamps—incandescent gas 14,870, flat flame 
gas 4,428, electric 1,075. No doubt electric lamps, of which an improved 
type had been adopted, wcul! be multiplied in course of time. He had 
been sorry to hear rumours of Sir Charles Petrie’s retirement from the 
Committee, and that would be a misfortune for the city. 

Municipal Lists of Wiring Contractors.—The Town Clerk of Liver- 
pool recently issued the following circular to firms engaged in wiring 
and fitting work in the Liverpool district :— 

In accordance with a resolution of the Council of this City, I beg to 
inform you that the current official list of corporation contractors will 
expire on Oct. 31, 1912, and that the name of any firm on the present list 
can only be inserted in the list for the ensuing 12 months upon payment 
of a registration fee of 5s. The name of your firm appears on the present 
list, and if you desire the name to be retained on the list for the year 
ending Oct. 31, 1913, I shall be glad if you will remit the requisite fee to 
this office not later than the 31st inst. 


LIGHTING NOTES. 


Manchester.—The two lighting experts (Mr. Harriscn and Mr. 
Abady) jointly appointed by the Electricity and Gas Committees to 
inquire into the public lighting, have presented their report, and it 
will shortly be submitted to the City Council. 


Margate.—At the last meeting of the Council complaints were made 


of the insufficient lighting of the Eastern Esplanade and other parts 


of the town and the Mayor promised that the matter would receive 
the attention of the Electric and Street Lighting Committee. 


Westminster.—The Works Committee, having considered the 
terms of the contract (dated Sept. 18, 1899) with the Charing Cross, 
West End & City Electric Supply Co. for public electric lighting in 
St. Martin-in-the-Fields and a portion of the Strand district, report 
against the option to determine the contract at the end of the 
fourteenth year of the contract (Sept. 17, 1913). 

To exercise the option notice would have to be given to the company on 
or before March 17, 1913, but if the option is not exercised the contract 
will run for 21 years. Clause 14 provides that if the contract is deter- 
mincd at the end of the fourteenth vear '' the vestry shall purchase from 
the company the lamps, fittings, conduits, mains, &c., in connection with 
the lighting at a fair price." Having regard to the conditions attaching 
to the termination of the contract before the full term of 21 years, the 
committee do not advise the exercise of the powers given by clause 14. 

The committee also report having considercd as to the possibility of 
eflecting an improvement in the light provided under the contract. 124 
lamps are lighted and maintained by the company under the contract. 
In the case of about 50 of these the company have, with the concurrence of 
the Council, provided mcdern flame are lamps of the Johnson & Phillips 
tvpe. These lamps give illumination greatly superior to that of the old 
open arc lamps, and the committee are of opinion that if. suitable terms 
could be arranged it would be a great advantage if more powerful medern 
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lamps could be substituted for the remaining open arc lamps. The com- 
pany is, therefore, to be asked upon what terms they would be prepared 
to improve the public lighting supplied by them under their contract, 
and t^ guarantee a standard of light to be agreed. 

The Council's contract with the Westminster Electric Supply Corpn. 
for the supply of electrical energy to premises belonging to or in the 
occupation of the Council, at 21d. per unit for lighting and Id. per unit for 
other purposes, has been renewed for one year from Jan. 1 next. 


TRACTION NOTES. 


TRAMWAYS. 
Bradford.—Terms have now been arranged between the Corpora- 
tion and Baildon Council with regard to the extension of the Bradford 
tramways from the present terminus at Baildon Bridge, Shipley, to 


the Bav Horse Inn, Baildon. A provisional order will be applied for 


by Baildon, and Bradford Corporation agree to work the lines and to 
pav for the electric current required at the same rate as thev pav 
Shipley Council for current used on the Shipley lines. Power is 
also to be sought for the proposed extension of the tramway 
service from the Thornton terminus to Keelham Hill, 

Liverpool.—At the meeting of the Tramways and Electric Power and 
Lighting Committee on Tuesday, Sir Chas. Petrie. replving to a vote 
of thanks for his services as chairman during the past municipal year, 
said he had held the office for nearly 14 years. 

He was happy to say that the undertaking had been successful, and 
that it promised to be as successful in the future as at present. During 
the last nine months the undertaking had showna record over all previous 
years, alike as regards the number of passengers carried, the reccipts per 
car-mile and the total receipts. They had carried 99,903,672 passengers 
(against 95,773,342), increase 4,130,330 ; the car-mileage was 9,349,669 
(9,235,431), increase 114,238 ; receipts were £469,016 (£446,779), increase 
£22,237 ; and the earnings per car- -mile were 12-04d. (11-61d.), increase 
0-43d.). The Sunday service of first-class cars on the Garston and 
Pierhead, Croxteth-road, Calderstones Park, West Derbv, Knotty Ash 
and Aintree and Pierhead routes proved satisfactorv, and thev had 
decided to continue the running. The three months’ experimental 
period of the Litherland and Lime-street first-class cars expired on 
Sept. 26, and the Committee decided to give the route a further three 
months' trial. The Wavertree first-class car service had been dis- 
continued. On June 21 it was decided to increase by 1d. per hour the 
wages of each of the inspectors, motormen, conductors and other em- 
ployés. The increase affected 1,819 men, and amounted to £5,319. 9s. 
per annum. The first section of the Edge-lane tramwavs between the 
city and Tournament Hall had been opened for public traffic on the 6th 
inst., with a temporary ld. fare for the total length of the section. It 
was hoped that the rest of the route would be completed as early as 
possible. 

The two new sample cars designed by their general manager (Mr. 
C. W. Mallins), which were being built at Preston, would be ready 
for delivery by the end of the month. The cars now totalled 572, of 
which 54 were first class. The Committee had ordered two 40 H.r. 
petrol-electric omnibuses for the Woolton motor omnibus service, and it 
was hoped that those omnibuses would be ready for delivery about 
Nov. 7. The policy of the Committee in undertaking their own third- 
party risk continued to prove satisfactory. The total sum paid in claims 
for the year ended May 15 amounted to £3,224, or a saving at the rate 
of £9,041 per annum, compared with the former payments to the 
insurance company. 

London County Council.—On Tuesday the adjourned report of the 
Highways Committee was submitted recommending that Parlia- 
mentary powers be sought for the construction of tramways over the 


new 5t. Paul's Bridge, and to construct a subway, and to continue* 


the tramways to the end of Cheapside. 

A long discussion took place, and several members pointed out that it 
would be a warte of money to construct a subway unless it was continued 
BO à» to link up the trams between north and south, and in connection 
with this pant it wa» asked if a better linking-up could not be obtained 
via Ludzate-cireas,— Eventually the matter was again adjourned. 

Speed of Motor Velicles.— D he Public Control Committee submitted 
corea ponien which they had had with the Commissioner of Police in 
rezard v a proposal to reduce the speed limits of motor vehicles in various 
thoroughfares in London. ‘The Commissioner, in his reply to the Com- 
mittee s representations, stated that he did not favour the imposition of 
reduced speed limits in London, unless, perhaps, under very exceptional 
circumstances. The Committee also submitted statistics of persons 
killed and injured in London in 1911 in motor omnibus and tramear 
accidents. ‘These showed that 118 persons had been killed by motor 
omnibuses and 21 by electric tramcars in the Metropolitan police area. 


Luton.—The Tramways Committee recommend the Council to take 
steps to acquire the local tramways. 


Newport (Mon.)—On Tuesday it was reported to the Electricity 
and Tramways Committee that some of the tramcars were in a very 
bad state. 
^ It ;was stated that on stripping down one of the cars the timber was 
found to be so rotten and in such a general condition of decay that it 
would have been waste of money to attempt to use it up again. It was a 
matter of surprise to the manager that the cars could be in the condition 
in which he found them. Some of the worst looked the best as regardg 


paint and gen^ral'outside appearance, but, when the cars were taken down, 
the main supports were, in many cases, s» rotten that they fell in pieces. 


Tramway Trailer Cars.—Birmingham Tramways Committee will 
include in their next Parliamentary Bill power to employ trailer 
cars on certain tramway routes and to run motor omnibuses. 


RAILWAYS. 


Electric Traction in Cuba.— At the meeting of the United Railways 
of the Havana and Regla Warehouses (Ltd.) on Friday last the 
chairman (Mr. C. J. Cater Scott) said that they had electrified the 
Marianao line, and that was now bringing in increased receipts week 
by week and was justifying the opinion they formed before they 
adopted electric traction. To such an extent had the traffic of that 
line increased that their general manager (Mr. Orr) told them that 
he would have to provide further facilities for the public. 


Tube Railway Signals.—The Board of Trade inquiry into the acci- 
dent at the Caledonian-road Station of the Great Northern. Piecadilly 
and Brompton Railway on Sept. 4 was resumed on Wednesday by 
Lieut.-Col. H. A. Yorke, Chief Inspecting Officer of Railways. 

WILLIAM ARTHUR WILLIAMS, motorman of the through train, said that 
when he took over the train in question the brakes were in perfect order, 
and they were acting properly at Holloway-road. He was sure the home 
signal at Caledomian-road was showing a green light, and he thought he 
had a clear run through the station. Just as he entered the station, 
however, he saw the tail-end of the train in front. He applied the brakes 
instantly and shut off the current. The train was running at 20 miles an 
hour, and he reduced the speed, but he thought that they were travelling 
at 10 miles an hour when they struck the train in front. He remembered 
getting out on to the platform after the collision, and then he fell down. 
He saw something drop from the end of the train in front ; there was a 
Hash, and then the current was cut off. 

THE [NSPE TOR: You are quite sure that the signal was showing 
green ?— Yes. I have a clear conscience on that. I am quite sure. He 
had never known the Caledon’ in- road home signal fail before, but he had 
known the starting signal do so. That happened in December, 1909. On 
that occasion the signal failed to go back after the train had passed. He 
was not there, but the matter was reported to the stationmaster. He had 
also heard that the Earl's Court starting signal failed in December, 1910, 
and at Down-street, about three or four years ago, the starting signal failed 
to go to danger. He had known instances, however, where the signals 
were clear and the trip-arm had been at danger, and had pulled. up the 
train. That had happened to him at Russell-square within the last 12 
months. Six months avo at South Kensington both the signal and the 
trip-arm remained at danger when the road was clear. 

Mr. P. WHYSALL, signalling engineer of the company, said that when he 
visited the scene of the accident he found both the signal and the trip-arm 
at danger. He had the signal removed and a new one put up. When he 
examined the trip-arm he found one of the bearing-brackers of the shafts 
displaced. From the tests he had made he was quite satistied that the 
signal and the stop-arm were not held off electrically. He found nothing 
to account for the signal sticking off mechanically, and he felt confident 
that the signal was at danger. The previous failure of a Caledonian-road 
signal was due to a mechanical defect in the magnet operating the arm o 
the signal. That was not a question of design, but of one badly made 
magnet. It would in no way affect the working of the trip-arm. in 
December, 1910, the Earls-court’signal failed to goto danger. A linesman 
seeing that the glass was loose tightened it up too much and made the 
signal work very stiffly. But in that case also it did not affeet the working 
of the trip-arm. There was n» report of a case at Down-street. He 
thought the Ruasell-square case was simply the failure of the trip-arm due 
to a broken wire or something of that kind. They had a few cases of the 
signals and trip-arms remaining at danger when they should be clear— 
something like one failure in half a million movements. The only effect 
of a mistake on the right side was to cause a delay to trafhe. 

The INSPECTOR remarked that it was suggested in the Press that auto- 
matic signalling was a failure, and he wanted the company to have an 
opportunity of saving that the system was working satisfactorily. 

Witness said inthe l'urnham Green case the signals would b+ worked bv 
levers, and the incident was due to an accidental disconnection in the 
locking-frame. ‘That was a mechanical failure, and did not cast any 
reflection on automatic signals, In the Knightsbridge case in July, 1909 
(when the signal was clear when it ought not to have been and the trip- 
arm was off), that was due to the combination of some broken bands in the 
apparatus and of a defect in the motor of a train. 1n ordinary circum- 
stances the etfect of stray current from the failure of the motor of a train 
would be to put the signals at danger. On the three tube railways con- 
trolled by the company there were 400 signals working about 400 trains & 
day, and the total number of complete movements by the signals was 
about 160,000 a day. 

The inquiry was closed. 


RAIL-LESS. 

Rail-less Traction.—At the meeting of Scarborough Council on 
Saturday it was reported that a syndicate were desirous of taking over 
the present Electric Tramways Co.'s undertaking. The syndicate 
; proposed to work the tramways, obtain as much out of the present 

| track as possible, and then gradually to take it up and run trackless 
' trams. ‘The matter was referred to the Streets and Works Sub- 


Committee, 
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POWER AND HEATING NOTES. 


Bournemouth.—The Bournemouth & Poole Electricity Supply Co. 
have reduced the charge for current for heating and cooking from 2d. 
to 1jd. per unit. 

The company is making efforts to increase the demand for energy for 
heating, and in circulars issued locally it is pointed out that an electric 
heater is compact and portable and can be placed in any part of the room 
as desired, thus distributing the whole of the heat in the room and allow- 
ing none to go up the chimney, as in the case of coal fires. These con- 
venient heaters produce no smoke, no smell, no fumes, whilst they are 
very safe and healthy, and the heat is always available. Examples of 
the latest types of electric heaters are on view at the company's show- 
rooms, Yelverton-road, Bournemouth. 

Cotton Mill Driving.—On Wednesday the Oldham Council adopted 
a recommendation of the Electricity Committee that they should 
apply to the Board of Trade for an order to authorise the extension 
of the electric supply cables beyond the municipal boundary, in order 
to supply energy to drive a cotton mill in Chadderton. 

Some members took exception to the proposal on the ground that the 
charge proposed to be made for the en?rgy was lower than that charged 
to firms in Oldham and to the municipal tramways department. In 
reply, it was pointed out that the owners of the mill proposed to take the 
energy 24 hours a day, and that the engineer said that there would be a 
small profit to the Corporation. 

Mr. Turner said that the question of profit wasa minor matter to him. 
It was a question of what was the profit to the community. He believed 
that if they could encourage millowners to use electricity it would g»lve 
the black smoke question, and mean cleaner streets, cleaner clothes, and 
less dirt tramped into the houses. They would get more daylight in Old- 
ham, and the atmosphere would be nearer to what it should be. 


Electric Power in Paper Mills.—Messrs. Chas. Marsden & Sons 
recently installed electric power plant at their Dearne paper mills, 
Barnsley. | 

The gencrating plant includes a 530 1.H.P. Musgrave steam engine and a 
350 kw. d.c. Mather & Platt dynamo generating current at 220 volts at 
350 revs. per min. There are about 20 Mather & Platt motors of various 
sizes. In the mill, a 100 m.P. motor drives bv belt three beaters, one 
50 H.P. motor drives one beater, and one 50 H.P. motor drives one breaker. 
A 33 H.P. motor drives by gear a three-bowl friction calender, one 25 H.P. 
motor (by gear and belt) a rag chopper,’one 25 H.P. motor (by belt) a three- 
bowl calender, a 15 H.P. motor drives (by gear) two revolvers and koller- 
gang, a 15 H.P. motor (by belt) the salle, a 73 H.P. motor (by belt) damper, 
a 74 H.P. motor (by belt) joiners’ shop and one 5 H.r. direct-coupled 
turbine pump for mill water. In addition a number of individual steam 
engines have been replaced by motors on the top side, among others 
being one 55 H.P. motor driving (by belt and gear) a 10 bowl calender, 
one 33 H.P.(by gear) a five-bowl calender, one 25 n. P. (by belt) the mechanics’ 
shop, one 15 H.P. direct-coupled turbine pump and motor for hot well 
water, one 5 H.P. motor driving (by gear) a rag hoist, one 5 H.P. for the 
economisers, one 5 H.P. No. 1 salle, and one 5 H.P. motor for a ventilating 
van. The switchboard is of the latest tvpe and was supplied by Siemens 
Bros. Dynamo Works. The motor control gear is by Messrs. Brook 
Hirst & Co., Allen West, and Eckstein, Heap & Co., and the wiring was 
executed by Mr. Alex. Lindsay. 


Electricity in Mining.—Gateshead Council granted on Wednesday 
an application by Messrs. Reid, Ferens & Co., of Newcastle, for per- 
mission to place an electrio cable under the Old Durham-road at 
Sheriff Hill for conveying electric current to the Fanny Pit, which is 
to be re-opened. 


Bi Marylebone (London).—At the meeting of the Council last week 
the following reductions in tariff (recommended by the Electric 
Supply Committee) for electricity supplied to business premises for 
cooking and heating purposes were agreed to :— - 

Tele phone System.—(a) Cooking.—At present, under the telephone 
system, a difference is made in the cooking tariff between residence and 
business premises. In the former the price is 4d. per unit and ld. to $d. 
in the case of business premises. The general manager (Mr. A. H. 
Seabrook) has now reported that he finds there is no necessity to maintain 
any difference as the value to the undertaking of the two classes of load is 
equal so far as cooking is ooncerned, and, therefore, it is recommended 
that the rate of 4d. per unit for cooking apply to business premises 
under contract for lighting as from the Christmas meter readings, 1912. 

(b) Heating.—In this case also a difference has been made between 
residences and business premises under the telephone system, the former 
paving Jd. per unit, and the latter ld. The general manager has stated 
that the two classes of heating load are not, as in the case of cooking, of 
equal value, but has recommended that any business premises desiring 
to adopt heating at jd. per unit may do so by paving an addition of 
20 per cent. on the primary charge. This 20 per cent. represents the 
increased fixed charges due to a portion of the heating load overlapping 
the lighting load, and is also calculated with regard to the fact that busi- 
ness heating is only taken for 5 to 54 days per week, as compared with 7 
davs in the case of residences. The rate now proposed is, of course, 
an alternative one to the existing charge. The Committee recom- 
mended that any business premises desiring to adopt electric heating 
at ld. per unit be allowed to do so on payment of an addition of 20 per 
cent. on the primary charge under the telephone system, such alternative 
rate to have effect from the lst inst. 
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Taunton.—The Council have adopted a revised scale of charges for 
electric current. | 
In future all consumers of current for power whose total account for 


electricity for all purposes does not amount to 13s. 4d. in any quarter will 


be charged a minimum amount of 13s. 4d. per quarter, and consumers 
using current for photographic arc lamps will be charged a minimum of 
13s. 4d. per quarter for current in addition to the usual meter rents. In 
lieu of the present charge for current consumed for heating the following 
charge (in addition to the usual meter rents) will be made : first 50 units 
consumed in any quarter at 2d. per unit, and any current consumed in 
any quarter in excess of that amount Id. per unit. 


TELEGRAPH AND TELEPHONE NOTES. 


Telephone Charges.—The council of the National Chamber of 
Trade, which held its meeting at Birmingham on 17th inst., repeated 
its recommendation for an enquiry by a Select Committee into 
telephone rates, methods of charging and the administration of 
telephone areas as soon as possible after the close of the arbitration 
proceedings now pending. 

Wireless Telegraph Notes.—It is announced that Mr. Valdemar 
Poulsen is making arrangements to establish wireless communication 
between Scandinavia and America, via South Greenland, the object 
of the service being to operate messages from North and Central 
Europe, Russia and Greenland. 

In the annual report of Lloyd's Register of Shipping, recently 
issued, it is stated that at June 30 last 10,445 merchant vessels, 
registering about 21,750,000 tons gross, held classes assigned by the 
Committee of Lloyd's Register, and of these 6,494, with a tonnage 
of just over 13,250,000, were British. There are 1,392 vessels fitted 
with wireless apparatus and 630 fitted with submarine signalling 
apparatus, 

The Marconi Wireless Telegraph Co. have selected for their Welsh 
trans-oceanic wireless station a site at Cefndu, near Carnarvon, for 
the receiving station, and the transmitting station will be situated 
near Towyn (Merionethshire). i 

A “ Times " correspondent states that a powerful wireless station 
is under construction at Laeken, near Brussels, which will enable 
communication to be established, either directly or by way of Dakar, 
with Boma, in the Belgian Congo, where already 10 important 
stations have been established and are now in full operation. The 
erection and equipment of stations at Leopoldville, Eolo and 
Lusambo (along the Sankuru Valley) is under consideration, with the 
view of connecting Boma and Elisabethville through the Kaisi Basin. 

Again ‘has wireless telegraphy been instrumental in the saving of 
life at sea under distressing circumstances. The ss. ‘‘ Berkshire," a 
vessel in the Merchants’ & Miners’ Transportation Co.'s service, 
running from Savannah to Philadelphia with cotton, was on fire 
north of Cape Hatteras on Oct. 19, her crew and passengers number- 
ing 150. In spite of every attempt to extinguish the flames it was 
clear the vessel was doomed. Repeated wireless messages were sent 
out, and these were “ caught" by the s.s. '* Apache,” of the Clyde 
Line, which was in port at Norfolk (Virginia). The '' Apache" was 
able to save the whole of the crew and passengers at the moment 
when the *‘ Berkshire's ” living freight was, in desperation, taking to 
the boats. Following the “ Apache " a number of vessels arrived in 
response to the wireless calls. 


Wireless Telegraphy in the Royal Marines.—An increase has been 
granted in the allowance to officers of the Royal Marines when 
employed as instructors of wireless telegraphy from 2s. 6d. to 3s. 6d. 
a day, such allowance to be payable only to officers serving in the 
Royal Marines prior to Jan. 1, 1912. 


WHILE EHE IDONEA HALLA 
| EMPIRE NOTES. 
DRDUEHDU HII D EI TET 


Australasia.—Parliamentary sanction is being sought for the sub- 
stitution of electric for steam traction on the railway between 
Adelaide and Glenelg, a distance of 6} miles, at a cost of £115,000. 

Sydney City Council recently decided, on the recommendation of the 
city electrical engineer (Mr. H. R. Forbes-Mackav), to instal an under- 
ground storage battery in a sub-station near the Prince Albert statue, 
adjacent to Macquarie and King-streets. The battery is required bv 
April next and its cost, plus cost of constructing the sub-station and the 
purchase and laying of cables, &c., is estimated at £52,500. Material is 
being purchased for lighting electrically all the streets in the city now 
lighted by gas. 

The New South Wales Minister of Works (Mr. A. Griffith) is considering 
a proposal by a Melbourne syndicate to utilise water power obtainable in 
the Tumut and Tumberumba district for the generation of electrical 
energy and for working light electric railways to be constructed through 
agricultural country. The syndicate is willing to put £500,000 into 
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the scheme, which includes the damming of the Buddong Falls, and the 
use of its surplus power to work a carbide plant. Mr. Grifliths thinks the 
Government will take up the project themselves, as Mr. Corin, electrical 
engineer to the Public Works Department, reports that the railway is 
practicable. 

The New South Wales Government have been recommended by Mr. 
‘Hay, who was recently commissioned to investigate the traffic problem of 
Sydney, to construct a bridge to connect Sydney with North Sydney to 
Telicve the ferry congestion, and to construct a svstem of underground 
electric railways for the city and suburbs. The total cost of the railways 
is estimated at £4,500,000. 

Electrification of Victorian Railways.— After a meeting of the Victorian 
Cabinet. on Sept. 16, the premier, Mr. Watt, informed the Press that as a 
result of various conferences with the consuliing engineer (Mr. C. H 
. Merz), it was decided to erect forthwith a station at Yarraville for dealing 
with the peak loads for railway and other purposes, so designed as to 
‘consume brown or black coal, and the Railway Commissioners would at 
once procecd to consider Mr. Merz's recommendations as to the details 
of the plant for the Yarraville power-station. Mr. Merz had also been 
instructed to prepare tender forms for the generation at the coaltields of 
the balance of the power required. These offers may be for 5,000 kw., 
and upwards, not exceeding 25,000 kw., to be supplied at a load factor of 
from 50 per cent. to 75 per cent. Tenderers will also be asked to state the 
price at which they are prepared to distribute power to manufacturers 
outside the existing Melbourne area. The Government by adopting 
this policy would give every opportunity for the proper development of the 
brown coal resources of the State. Although to conimence with, and until 
any brown coal stations were ready to supply, the Yarraville power- 
station would supply all the power for lines which were electrically 
equipped, it was hoped that eventually it would not be necessary to 
g-nsrate more than 25 per cent. of the total requirements of electricity 
at Yarraville. 

Port Melbourne Council propose to establish electric generating plant. 
After consulting Mr. H. R. Harper, the Melbourne City electrical engineer, 
it has been decided to adopt the three-phase system, for which the initial 
cost will be less than the £8,000 originally estimated as the cost of the 
plant. 

Autonatie Tele phony.—Mr. T. Buckley, chief electrician to the New 
Zealand Government, stated in a report which was recently laid before 
the N.Z. Parliament, that he was of opinion that the full automatic 
system of telephony should be adopted for Auckland, Christchurch, 
Dunedin and Wellington. The approximate annual saving in operating 

«expenses by the use of the automatic system at Wellington irst 'ad of the 
present system would be £2,000, and the saving compared w th the more 
modern system of common battery working would be £1,500. There 
would be a further saving by the reduced quantity of copper necessary. 

Mr. D. Robertson (seeretarv to the N.Z. Post Office) savs, in a covering 
report, it would be out of the question to adopt any less modern system 
than the full automatic. He recommends that svstem for Wellington 
and Auckland, the cost for each place, with margin for developments, 
being £40,000. He also recommended that tenders be invited for 
automatic switchboards for Hamilton, Masterton, Blenheim and Oamaru. 

Improved Til:graph. Apparatus.—Mr. Buckley furibes recommends 
that negotiations be opened with the representatives in the United 
States of the Wright and of the Morkrum typewriter telegraph apparatus 
to judge of their suitability for New Zealand conditions; that quadruple 
Baudot apparatus be considered for use on the main circuits of the Depart- 
ment throughout the Dominion, and that two sets cach for Auckland and 
Wellington be obtained for use over the circuits between those cities. 
The cost will be about £1,400 for apparatus. 


South Africa.—The * British and South African Expori Gazette ” 
says the Postmaster-General of the Union of South Africa recently 
stated that a sum had been voted for estabtishing telephone 
facilities between Kimb^rley, Johannesburg, Windsorton and other 
places. 


FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate" says Paraná 
Municipality have granted a concession for an electric tramway. 

Pergamino Electrice Light Co. have applied for an electric tramway 
con: 'esslon. 

Buenos Ayres City Council have received a petition for an electric 
lighting concession, and have been asked to defer consideration of same 
until the receipt of another application for a similar concession from 
M. H. Py, on behalf of a Pavisian syn licate. 

Belgian Congo.— The * British and South African Export Gazette "' 

-says an electric lighting scheme for Elizabethville, Katanga, is being 
considered by the Belgian Government. 


Italy.—The Ministry of Public Works have Ationadd the Societa 
Anonima per la Trazione nel Valdarno Superiore to construct an 
electric tramway from San Giovanni Valdarno to Levane via Monte- 
varchi, with a branch to Terranova- Bracciolini. 

Japan.—It is stated that a 50-years’ concession has been granted 
to company (with a capital of about £35,700), for the construction of 
an overhead railway 14 miles in length, in the vicinity of Kobe, from 
Harada-mura to Maya-mura. 


Turkey.—The Constantinople Telephone Project.—The “ Journal ” 
‘of the British Chamber of Commerce in Constantinople states that 


the Société Anonyme Ottomane des Téléphone de Constantinople 
expects to inaugurate its telephone service by the end of August, 1913. 

The company has now a technical staff of some 30 persons engazed in 
supervising the laving of its lines: - about 3,100 miles of cable, 1,860 miles 
of underground wire and 15,600 miles of pipes in position. The instal- 
lation will be underground in the city proper, to Bebek on the European, 
and to Scutari on the Asiatic shores of the Bosphorus, and in Prinkipo, the 
largest of the Princes’ Islands. The company has to date received sub- 
scriptions for 2,101 stations, representing an annual income of £115,000 
which is in excess of its own estimates. Of the subscribers 22 per cent. 
ave Turkish. The company has imported from Great Britain all the 
18,600 miles of cable and wire, &c. 

It will be remembered that Mr. Stanley J. Goddard, formerly general 
superintendent of the National Telephone Co., is president of the com- 
pany, and that Messrs. F. Gill and W. W. Cook are its consulting engineers, 
while many of the leading officials held prominent positions with the 
National Telephone Co. 

Uruguay.—It is reported that the Senate have confirmed the Bill, 
which was passed by the Chamber of Deputies in September, creating 
a State monopoly in the supply of electricity for light, power and 
traction. 

The bill authorises the Government to establish power houses wherever 
required and to acquire (by purchase or expropriation) all exist ing under- 
takings supplying electricity to the public. ‘The clause giving the State a 
monopoly for the supply of current for traction was inserted at the last 
moment in committee. 

It is stated that the Government intend to erect immediately power 
houses in La Paz, Las Picdras, Pardo, Punta del Este. Maldonado, San 
Carlos, Santa Lucia, Canclones, Rosario, Dolores, Nico Perez, Sarandi 
del Yi, Treinta y Tres, San Fructuso, and San Eugenio. Each station is 
estimated to cost from $25,000 to $30,000 gold. 


MISCELLANEOUS NOTES. 


Plant Wanted.—.n advertiser requires 750/1,000 kw. d.c. direct 
coupled second-hand generating set. 


Patents Development.—The Proprietors of Letters Patent No. 
11,155/1909, relating to ** Improvements in galvanic dry batteries," 
desire to dispose of the patent or to grant licences, si to 
Messrs. Cruikshank & Fairweather (Ltd.). 65 and 66, Chancery-lane, 
London, W.C. 


A»plication for Restoration of Lapsed Patent.—Sidney Geo. Brown 
has applied for the restoration of patent No. 7,471 1900 for‘ Im- 
provements in Electric Telegraphv." which sited April 23, 1910, 
owing to non-payment of renewal fee. 


Concert.—The annual band concert of Croydon Corporation Tram- 
ways Athletic Club took place at the large public hall, Croydon, last 
week. 

The concert was a great success, the items including performances by 
the band (under Mr. W. Ellis) and excellent vocal items by several 
talented artistes. Nir Frederick Edridge was amongst the audien e 
which tilled the hall. 

Electrical Trades’ Benevolent Institution.—4A performance by the 
Garrick Dramatic Society of Sir Arthur Pinero’s well-known plays 
: The Second Mrs. Tanqueray," will be given at the Royal Court 
Theatre, Sloane-square, London, S.W., on Saturday, Nov. 16, to 
assist the funds of this Institution. 

The prices of admission are as follow :—Gillery ls., pit stalls 33., 
upper circle 4s., dress circle 78. 6d., orchestra stalls 10s. 6d. All seats 
except those for the gallery are numb. red and reserved. For the gallery 
only the number of tickets for which seating room is provided will be issued. 

Tickets can be obtained from Mr. F. B. O. E 18, Park-mansions, 
Vauxhall Park, London, S.W.; from Mr. L. Tate, 29, Bucklersbury, 
London, E.C. ; or bv post on receipt of remittance from THE ELECTRICIAN 
Offices, 1, 2 and 3, Salisbury-court, Fleet-street, London, EC. (addressed 
A/es. Department). 


Fire Brigade Supper Concert.—Sicmens Dalston Works Fire Brigade 
turning their attention for a while from the extinguishment of con- 
flagrations, gave a successful concert on Friday last under the chair- 
manship of Mr. A. M. Hicks. 

We will not tempt our readers by giving the menu, but will content 
ourselves with remarking that it should have been very satisfactory 
to eat. The concert was contributed to by Messrs. Webb, Marshall, 
Dennison, Bardell, Laughton, Coe, Johnson, Callow, Higgins, Hillier, 
Hughes and Driscoll. We hope by this time the last has found the 
gentleman who blight d his life. 

Inquests.—An inquest was held at Chesterfield, on Saturday. on 
Robt. Geo. Creaser and John Thos, Goddard who were killed on the 
Oct. 17 at the Staveley Coal & Iron Company's works. 

It appeared that the deceased men were painting the standards which 
carry the h.t. and Lt. cables supplying electric current to the Markham, 
Ireland and Seymour pits for power and lighting. 

Mr. R. FOWLER, the c: mpany's electrical enginer, stated that the men 
had been warned against pai iting the standards while the cables were 
charged. He sent Creaser and Goddard to paint some columns carrying 
steam pipes, and then, on Thursday morning, they went on to some low- 
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tension standards. The instructions were that on no account were the 
men to paint pillars carryinz high-tension wires unless the current was 
made dead. They could easily tell which were high-tension and which 
low-tension wires. Creaser and Goddard had assisted to erect the 
standards. 

. Mr. G. E. Duckerina, H.M. Inspector of Factories, drew attention to a 
regulation stating that none except authoriscd and competent persons 
should interfere with the electrical installation, and pointed out that a 
witness named Busby, who knew nothing about electricity, said he 
understood he could paint any of the standards, but was not to go among 
the wires. 

Mr. FowLER replied that Cooper and Creaser had instructions not to 
paint any standard carrying high-tension wires. There would be no 
danger i in painting the low tension pillars. 

- After he 'aring other evidence, the jury returned a verdict of “ accidental 
death," with a recommendation to the Company immediately to affix 
warnings on the standards, and that work on the pillars should be confined 
exclusively to Sundays. 

. Mr. FowLER gave an assurance that the recommendation would be 
given effect to. 

An inquest was held on Wednesday into the death of Thomas W. 
Crane, electrical fitter at the L.B. & S.C. Railway Co.'s electrical 
sheds, S. Norwood. 

The foreman fitter said Crane told him that he had to put an aluminium 
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Condensing Plant, Pipes, Boiler, Stoker, Coal Conveyor, &c. 

The Corporation of BARROW-IN-FURNEsS invite tenders for the 
supply and erection of one 1,000 kw. Turbo-Alternator, Rotary 
Converter, Tranformers, h. and Lt. Switchgear, Condensing 
Plant, Steam and Exhaust Pipes, &c., Water-tube Boiler, 
Mechanical Stoker, Coal Conveyor, Weighing Machine, &c., and 
Ironwork. Drawings may be seen and complete specification 
and tender forms obtained from the borough electrical engineer, 
Mr. H. R. Burnett, and tenders addressed to the Chairman of the 
Electricity Committee, must be delivered at the office of the 
town clerk, Mr. L. Hewlett, by noon Nov. 5. See also an adver- 
lisement. 


Electricity Recording Meters. 

Tenders are invited for the supply of 340 a.c, and 800 d.c. 
Electricity Recording Meters to the MELBOURNE City Council. 
Specifications, conditions of contract and form of tender from 
the agents for the City Council, Messrs. Mellwraith, McEacharn 
& Co. Propy. (Ltd.), Billiter-aquare-buildings, London, E.C., to 
whom tenders are to be sent by noon Nov. 8. See also an 
advertisement. 


Lead-covered Cable. 

Tenders are also invited for the supply of quantities of Three- 
Core Lead-covered Cable and Single Conductor Lead-covered 
Cable to MELBOURNE City Council. Specification, &c., from the 
agents for the City Council, Messrs. Mellwraith, McEacharn & Co., 
Propy. (Ltd.), Billiter-square-buildings, London, E.C., to whom 
tenders by noon Nov. 12. Further particulars are given in an 
advertisement. 


Common Battery Switehboard, Mereury Vapour Converter, &c. 

Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of (1)three sections of Common 
Battery Switchboard and other equipment, (2) Line Material, 
(3) Submarine Telegraph Cable and Cable Tank, and (4) Cable 
and Paper Sleeves at Adelaide; and Telegraph Cable at 
Sydney. Tender forms, specifications, &c., may be obtained 
at the Commonwealth Offices, 72, Victoria-street, London, S.W. 
See also an advertisement. 


Arc Lamp Carbons, Carbon Filament Lamps, &c. 
The Port or LONDON AUTHORITY want tenders by 10 a.m. 
Nov. 1 for 12 months’ supply of Arc Lamp Carbons, Carbon 
Filament Lamps, Metals, Castings, Ironmongery, India Rubber, 
Paints, Oils, Packings, Waste, &c. Specifications, &c., from 
the Stores Superintendent, 106, Fenchurch-street, London, E.C. 
Electric Lighting Material and Fittings, Telegraph Appliances, Tele- 
phones, Indiarubber, Asbestos and Gutta-percha Goods, &c. 
The Directors of the CaLEponran RaiLwav Co. require 
tenders for the supply of Electric Lighting Material and Fittings, 
Telegraph Appliances, Telephones, &c., Indiarubber Goods, 


Asbestos and Gutta-percha Goods, Balata Belting and Pack. : 


ings, Tools, Oils and Grease and general Railway Stores for 
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Tuibo-Alternator, Rotary Converters and Transformers, Switchgear, | 
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strip on the bow of an electric train on No. 4 road, so witness turned off 
the current from that road, and gave Crane the key so that n» on: else 
should turn the power on again. Later the lights went out, and witness. 
found that Crane was burnt on a train in No. 7 road. The bows were 
up, which was against the rules. The live wire had a voltage of 6,000. 
If Crane had asked for the key of No. 7 road the accident.could not have 
happened, as the current would have bcen turned off. 

A verdict of “ Accidental death," was returned. 

Silvertown Activities.—As is well known, the India Rubber Co.. 
have of late years been making a speciality of mechanical work in 
which the clectrical gear forms but a small portion. We may 
mention that under this category of equipment they have in hand 
some interesting machinery for washing and dycing furs, making 
rock drills, train lighting sets, electro hydraulic lifts and machinery. 
for wireless telegraphy. 

Simplex Bound,—At the moment of going to press the Compleat 
Simplex Catalogue reaches us. It is a bulky and yet handy volume 
of 500 odd pages, divided into nine separate sections, each of which 
deals with a specific group of the Company's products. Access is 
given to these sections by a red fibre guide-page, which makes a strong 
thumb index and one likely to outwear the catalogue itself. We 
shall deal more fully with the List next week. 
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one year from Jan. 1, 1913. Specifications and forms of tender 
from the Stores Superintendent, Mr. A. J. Easton, 321, Charles- 
street, St. Rollox, Glasgow. Tenders to the secretary, Mr. 
J. Blackburn, 302, Buchanan-street, Glasgow, by Oct. 28 


Tramway Stores. 

DuBLIN UNITED TRAMWAYS Co. (1896) (LTp.) are prepared to 
receive tenders for the supply of General Stores (including Car 
Fittings, Iron, Steel, Castings, Oils, Paints, Ironmongery, 
Electric Supplies, Timber, &c.) for the year ending Dec. 31, 1913. 
Forms of tender from the Secretary's office, 9, Upper Sackville- 
street, Dublin. Tenders, addressed to chairman of company, 
must be lodged with the secretary, Mr. R. S. Tresilian, by Nov. 4. : 


Steam Turbo-Alternator and Exciter, Condensing Plant, &c. 

The Electricity Supply Committee of DusBLIN Corporation 
invite tenders for the supply and installation at their Pigeon 
House generating station of & complete Generating Set of 
approximately 3,000 kw. capacity (comprising Steam Turbc- 
Alternator and Exciter, Condensing Plant, Steam and Water 
Piping and Foundations) General conditions, specification, &c., 
from city electrical engineer, Mr. Mark Ruddle, and tenders to 
the Chairman of the Electricity Supply Committee, 3, Cork. hill, 
Dublin, by noon Nov. 5. 


Eleetric Lamps, Carbons, Electric Fittings, Insulating Materials. &c. 


LoNpoN County Council require tenders by 11 a.m. Nov. 4- 
for 12 months' supply of Electric Lamps and Carbons, Electric 
Fittings, Insulating Materials, Globes, Rubber and Asbestos . 
Goods, Packings, Oils, Castings, &c. Forms of tender from the 
Clerk of the Council, Spring Gardens, S.W. 


School Lighting. 

Lonpon County Council require tenders by 11 a.m. Nov. 6. 
for the electric lighting of Mantua-street School, Battersea, 5. W 
(about 250 points). Specification, &c., from the Chief Engineer 
Spring Gardens, S.W. 

Balancer with Switchgear. 

ALDERSHOT Urban District Council invite tenders for the 
supply of one Balancer with Switchgear for their electricity 
department. Particulars from the electrical engineer (Mr. F. 
Garside). Tenders to the Clerk of the Council by Nov. 5. 

Workhouse, &c., Lighting. 

CHRISTCHURCH (Hants) Guardians want tenders by Nov. 1 for 
the electric lighting of their workhouse and cottage homes, 
Specification, &c., from the Clerk. 


Tramway Construction. 
York Corporation require tenders by Nov. 16 for the con- 
struction of about 1} miles of light railway line in the City. 
Specifications, &c., from the Town Clerk. 


Carbons and General Railway Stores. 
The Directors of the Gr. NoRTHERN RarLway Co., IRELAND, 
require tenders by 10 a.m. Nov. 2 for 12 months’ supply of 
Electric Light Carbons, Ironmongery, Metals, Castings, Colours, 
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Oils, India-rubber Goods, &c. Forms of tender from the Seore- 
tary, Amiens-street Terminus, Dublin. 


Diese] Engine and Generator and Additions to Swichboard. 
Tonsripce Council want tenders by Oct. 28 for the supply 
and erection of a 100 kw. Diesel Engine and Generator, and for 
Alterations and Additions to Switchboard. Specifications, &c., 
from the Engineer at the Electricity Works. 


Electric Tramway (Construction of). 

The Public Works Department, Madrid, will receive tender 
until Nov. 9 for the construction of an Electric Tramway in Vico 
and LAVADORES; and until Nov. 11 for a concession for the 
construction and working of an Electric Tramway in MADRID. 


Diesel Engines, Dynamos, Motor Generator, &c. 

The Municipality of Miramar, a suburb of Wellington (N.Z.), 
invite tenders for the supply and erection of two 150 B.H.P. 
Diesel engines, two direct-coupled 100 kw. dynamos, balancer, 
60 B.H.P. motor generator. switchboard, traveller, two 400- 
gallon oil tanks, &c. "Tenders (with £200 deposit) to the Town 
Clerk by noon Dec. 16. Specification, &c., may be seen at 73, 
Basinghall-street, London, E.C. 


li 


CURL LLLA 
TENDERS RECEIVED AND ACCEPTED. 
UENIT THIRD 


The following tenders have been accepted by Rotherham Council : 

Reason Mfg. Co., electrolytic meters; Chamberlain & Hookham, 
motor meters; Siemens Bros. Dynamo Works, watt-hour meters ; 
Callender's Cable & Construction Co., cable ; British Westinghouse Co., 
gear wheels and okonite tape; Imeson & Finch, trolley heads, cheeks, 
harps, wheels and controller fingers; Brecknell, Munro & Rogers, trolley 
bushes, spindles and washers; Watlington & Co., pinion wheels; Wilson 
(Ltd.), slipper blocks; Le Carbone, carbon brushes ; Weldless Chains 
(Ltd.), brake chains ; Dick, Kerr & Co., armature coils and axle collars ; 
Smith Bros., cable (3/22, 7/20, 7/14, 7/16 and 7/18), lamps, saw blades, 
emery cloth, iron (various), bolts and nuts (various), coach screws and 
sand-paper; Anti-Attrition Metal Co., armature bearings and axle brass 
keeps; National Rail & Tramway Appliances, brake shoes; Tenter 
Foundry Co., brake castings, equalising lever castings, equalising lever 
fulcrums, brake beam fulcrums, brake shoe holders and brackets. 

The following tenders have been accepted by Bradford Council :— 

J. Sagar & Co., wood-working machine for Thornbury car works, £262 ; 
Siemens Bros. Dynamo Works, motors, resistances and current breakers, 
£5,389; Dick, Kerr & Co., controllers, £1,152; Phoenix Dynamo Mfg. 
Co., 300 kw. rotary converter at Thornbury sub-station, £798 ; A. Ridg- 
way & Co., electrical installation at Esholt Hall, £166, 


The following tenders have been accepted by Bootle Council :— 

British Thomson-Houston Co., 250 kw. rotary and transformer, £677 ; 
h.t. switchgear, £249; 1.t. ditto, £170 ; and erection of high-tension gear, 
£27; British Electric Transformer Co., 250 kw. transformer for existing 
rotary, £270. 

For a supply of cable the tender of Callender's Cable & Construc- 
tion Co. (at £1,045. 12s. 6d.) has been accepted by Worthing Council, 
as has also the tender of F. A. Greene at £85 for switchboard exten- 
sions. 

Te Kuiti (New Zealand) Council have accepted the tender of A. & 
T. Burt for supply and erection of electricity generating plant of 
75. kw. at £5,495. Aluminium cables are to be used. There were 
four tenderers, only two quoting for aluminium cables. 


. The Metropolitan Water Board have accepted the tender of Falk, 
Stadelmann & Co. for a quantity of electrolier wire-welded tubing, 
ceiling rose boxes, lampholders, &c., at £157, and orders have been 
placed with Veritys, Ltd., for quantities of insulating tapes, &c. 

The tender of H. J. Cash & Co. has been accepted by Gateshead 
Council at £5,327 for the supply of electrical plant (engines, dynamos, 
cables, wiring, &c.), for the Borough Asylum. 

Nuneaton Council have accepted the tender of Babcock & Wilcox 
for c.i. and steel pipe work, valves and accessories for the electricity 
works. 

The London County Council have accepted the tender of Crompton 
& Co. for portable electric charging apparatus for fire appliances, 
£69. (One other tender received, £76. 7s.) 


Blackpool Council has accepted the tender of Walter Scott (Ltd.), 
for supply of 100 tons of tram rails. 

Newcastle Guardians have accepted the tender of A. Davidson at 
£288 for electrically lighting the cottage homes. 

Birmingham Corporation have accepted the tender of Geo. Law 
for constructing the road bed of the Hagley-road tramway route. 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the T eagle recently published have been specially 
compiled by Messrs. Mewsurn, EtLis & Pryor, Chartered Patent Agents, 70 and 72 
Ghin ay ane raon E 

enever the date applied for differs irom the date on which the application was lody: 
the Fatent Office, the former is given in brackets after the title. Í ida 


1911 SPECIFICATIONS. 


14,504 PCIE Production of periodically varying currents of high frequency, 
18.780 DaLEN. Signalling arrangements for railways and the like. (27/5/11.) 

20.320 ScHIESSLER. Relays for strengthening weak electric currents. 

20,733 Booker & REINECKE. Motcr-feed mechanisms for electric arc lamps. 

20,787 HeuRTLEY. Working ot telegraph and telephone circuits and the like. 

Relates to means for modifying disturbances due to induction and conduction from 
various circuits and stray currents of electric power, tramways, &c. Consists of the 
use of a correction current conductor of electricity free at its distant end or connected 
through capacity and other than the normai earth connection, the arangement being 
such that it is under the influence of the disturbing factor more than it is under the 
influence of the currents transmitting the intelligence. 

20,919 Siemens Bros. Dynamo Works, LTD. & CrowLey. Speed regulation of elec- 
trically-driven ring spinning and twisting frames. 
21,000 Brown. Artificial lines used in duplex telegraphy. 

Relates to means for enabling adjustment of the artificial balancing lines used in 
duplex telegraphy to be effected with increased speed and accuracy. The artificial 
line is divided, in part or throughout, into two lines (or more) in parallel, one forming 
a main line with large capacities and low resistances and the other a reproduction 
in miniature of the main line with small capacities and high resistances arranged in a 
similar manner and having approximately equal KR's. By this means a rough 
balance may be obtained by preliminary resistance and capacity alterations of the 
various elements of the main line in the ordinary manner. When this approximate 
balance is obtained the operator effects a fine adjustment by means of the miniature 
line. corresponding alterations in wh:ch have only a fractional effect on the resistances 
and capacities of the complete artificial line. If found desirable the miniature line 
itselí may be in two parallel parts one giving an intermediate adjustment and the 
other a final fine adjustment. The artificial line would then have three parallel 
branches affording successively finer adjustments. 

21,037 Cox. Electrical switches. 

21,054 Berry. Electric plug and socket connections. 

21,089 Brown. Compensating device for telephonic circuits. 

21,165 sah ents Bros. & Co., & LaipLAw. Cord weights of telephone switchboards or 
the like. 

21,322 LANCHESTER. Power and electrical installation of power-propelled vehicles. 

21,496 Parsons & Law.  Dynamo-electric machines. 

The invention consists in a method of securing armature or like conductors, a core 
being inserted within the conductor which is permanently expanded laterally through- 
out its leneth by compression in a longitudinal direction. The core may be in short 
lengths, each length after insertion being permanently expanded. 

21,639 MuiRHEAD. Telephonic apparatus. 
21.649 HowARD & ALLEN. Automatic electric switching apparatus. 
21,828 Hewitt. Vapour electric apparatus. 
22,372 Curtis & ApAMSs Mro. Co. Means of enclosing’ electrical apparatus. 
22,550 SUNDERLAND. Joining or bonding the junctions of metallic sheathing or armour- 
' ing of electric conductors. 
At junctions, the ends of the enveloping sheaths enclosing an electric conductor are 
i slit and opened out, the flat extremities are then overlapped and holes punched 
through both. Eyelets are inserted in said holes, and when pressed flat a secure 
bonding is effected. 
22,656 REcoRD. Electrical measuring instruments having movable coils. 
22,983 BRITISH INSULATED & HeLssy CABLES, Lro., AITKEN, COOPER & REMINGTON. 
Intercommunication telephone systems. 
22.988 SiMPLEx Conpuits, LtD., & Birkett. Electric light fittings. 
22,992 Monnot. Electrical heating devices. (12/11/10.) J 
23,122 WALL. Calling apparatus for telephone and the like. 
23.162 SmitH & Cox. Electrical switches or contact make-and-brake devices. 
25,890 METTLER. Electric furnace. 
26,039 AKTIESLKABET HOVLANDS RADIOTELEGRAF. Type-printing telegraph apparatus 
for line telegraphy having an arrangement for producing secret signal char- 
acters. (21/11/10) 
26,111 JouusoN & THORROWGOOD, Electric clutch for controlling railway signals. 
28,749 Lowg. Electric safety lamps suitable for use in mines. 
28,869 B.T.-H.Co. (G.E. Co.) El:ctricresistance material. 
Consists of a solution of rutile in cryolite which solution may be solidified or 


powdered. 
1912 SPECIFICATIONS. 
285 B.T.-H.Co. (G.E.Co) Electric connecting plugs. 
723 B.T.-H. Co. (G.E. Co) Electrically heated stoves. 


1.010 Lanois & Gyr (FiRM OF). Electricity meters. (19/8/11.) 
2,325 DgscHAMPS. Electric railway systems. (30/1/11.) 
3,097 Corwin. Intercommunication telephone systems. 
3,144 Moysey Electric lifts of the alternating type and the like. 


5,919 Fryar. Means of making contact or operating electric signals for use principally 
in mines. 
6,078 ScHmip. Electric time switches. (10/8/11.) 


6,962 VISSER DE GoEDE & DE VEEN. Apparatus for the generation of electricity from 
the motion of currents of water. 

6,977 Siemens Bros, & Co. (Siemens & Halske Akt.-Ges.) Apparatus for indicating 
speeds at a distance. 

Relates to indicators of the kind wherein a shaft. the speed of which is to be indi- 
cated, drives a small electric generator, having its field produced by a permanent 
magnet and which the terminal pressure, which is proportional to the speed to be 
indicated, is measured by means of a voltmeter. The speed indicator consists of a 
multiphase generator with a constant magnetic field and a moving coil measuring 
instrument in which the lines of forc» mainly pass through iron and wherein the said 
moving coil is under the control of a spring. The field coil of the measuring instru- 
ment is connected to one phase of the generator whilst the moving coil is connected 
throueh a non-inductive resistance to the second phase of the generator, where a 
two-phase generator is used, or to a phase or a combination of phases where a gene- 
rator with more than two phases are used. 

7,253 Morrison. Lead storage battery electrodes and processes of making them. 

Consists in a positive pole lead storage battery electrode having its active material 
bound by a compound containing tantalum, niobium or tungsten, especially an 
oxygen-sulphur compound of lead and one of these metals. Another feature consists 
in a storage battery conductor or support. This is made of lead and another metal 
or metals such as antimony, characterised by the addition of a member of the periodic 
sulphur group having an atomic weight higher than that of sulphur, such member 
being present in its elemental state. 

8,790 MaRks. (Patents Purchasing Co.) Electric refining crucibles. 

Consists in having the crucibl> walls of a material highly resistant to the 
i passage of current when cold and having movable conducting means for varying the 
.1 resistance of the walls when starting. The conducting means are preferably movable 
, in a recess in the wall of the crucible, and in addition a current conducting member 

is preferably provided. movable into engagement with the bottom of the crucible. | 
9,148 SriRELLA Co. OF GREAT BRITAIN. (Spirella Co.) Anode supports for use in 
el-ctro-plating. 

12.701 Sprong & McCoy. Electric fuses. 
14,872 KORTING & MATHIESEN AkT.-Ges.fRMultiple carbon arc lamps. | (30/6/ 11.) 
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MUNICIPAL REPORTS AND ACCOUNTS. 


Hackney (London).—The accounts of the electricity department 
for the year ended March 31 show capital expenditure £356,394 and 
£69,167 of the capital has been repaid or set aside for repayment. 

The year’s revenue was £49,224, total costs, other than capital charges, 
were £19,821, leaving gross profit £29,403 and net profit was £8,950 
(compared with £7,579). ‘The income of the sales department was 
£8,309 (comparcd with £4,172), and the profit £569 (£129). 

The report of the borough electrical engineer (Mr. Robinson) and 
borough accountant (Mr. Jenkins) states that, in spite of the depression 
in trade in local factories, the units sold by the clectricity department 
were 6,615,526 (compared with 5,662,795 in previous year). ‘Ihe con- 
nections are equivalent to 275,807 (243,564) 30-watt lamps, including 
4.780 (3,970) H.P. of motors. "Total costs, exclusive of capital charges, 
were 0:63d. (0-62d.), the increase being chiefly due to increased cost of 
fuel and increase in rateable value of the undertaking. For the first time 
in 10 years Hackney’s record for lowest costs has been beaten (by 
Stepney, 0-563d.). Mr. Tapper’s results are (the report says) an indica- 
tion of what Hackney may expect of the plant which is being laid down. 
The load factor was 20-74 (20-36). The average price obtained, for all 
classes of supply, was l:68d. (1-730... The reserve fund amounts to 
£25.028. 

Nelson.—The accounts of the electricity department for the year 
ended March last show capital expenditure £75,251 (increase £373), 
of which £26,220 has been redeemed. 

Revenue was £9,342 (of which £8,625 was for sales of current, comparcd 
with £9,988 in previous year), gross profit was £4,294 (against £5,486), 
interest and sinking fund requircd £4,505 (£4,504), the net result being a 
deficit of £311 (compared with £922 profit). Units sold were 819,261 
(920.456). The private 8 c.p. (equivalent) lamps connected are 41,520 
(37,000) and the motors connected are equal to 395 H.P. (345 H.P.). The 
maximum supply demanded during the year was 755 kw. (750 kw.). 

The report of the electrical engineer and tramway manager (Mr. D. 
Helme) states that the boiler house plant repairs were slightly more ex- 
pensive than last year, owing to damage to foundations of boilers and 
cconomisers, as a result of the storm in May last; a motor-driven induced 
draught fan was fixed in September and the expense of fixing chargcd to 
revenue. The demand for traction decreased by 133,376 units, the Cor- 
poration having lost the portion of the supply in Brierfield. 

Mr. Helme also remarks that the cost of lighting the average house 
electrically with metal filament lamps is no higher than gas, based on 
the existing respective charges, and that there is no ground for the 
opinion, which he is afraid the public hold, that clectricity for lighting is 
expensive. 

With regard to the Corporation tramways Mr. Helme says the question 
of running a rail-less trolley service to the Walverden district is worth 
considering. There has been a profit of £999 on the tramways, compared 
with an estimated deficit of £273. Passengers were 2,509,514 (2,118,878), 
car-miles 33,069 (33,951) and units used 235,288 (250,578). 


COMPANIES MEETINGS AND REPORTS. 


— À 
Montevideo Telephone Co. (Ltd.) 


Th» 24th annual gencral meeting was held on Wednesday, under the 
presidency of Mr. Charles Lock. 

The SECRETARY (Mr. Robt. H. Rivers) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, from the profit and loss account 
you will see that the year under review gives us a substantial gross sub- 
&cription, which, with rentals and small sums for transfer fees, amounts 
to £71,556, comparing with £52,553 last year. ‘Ihe reason for this 
difference is that during this vear we have included the gross Camp 
receipts, as we have taken over the Camp system from the commence- 
ment of the year, whereas last vear we only took into the receipts the net 
rental received from the then lessee. The working expenses, naturally, 
with the larger number of subscribers, show an increase, and we have 
had to meet exceptional expenditure in the shape of repairs owing to 
damage caused by storms, which, I am sorry to say, we are never quite 
free from in Montevideo. We have also had the expenditure of the 
repairs to the Camp system. The Camp line will justify, 1 think, all this 
expenditure. After deducting all these costs, we have a balance net 
revenue of £25,119, against about £22,000 last vear. We may at some 
future date have to incur considerable exponditure in installing an 
underground system, if and when we shall be so fortunate as to secure 
the requisite authority from the Government. Should we obtain that 
concession, it will be necessary, no doubt, for ui to execute a considerable 
amount of scrapping of overhead plant. In these circumstances, we 
think it best, and the sharcholders have in the past always endorsed that 
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policy, to restrict our dividend to a moderate figure, and we recommend 
therefore, the same amount as we have paid you on previous occasions, 
5 per cent. on the preference and 6 per cent. on the ordinary shares. To 
deal with this possibility of scrapping, we propose to apply a considerable 
proportion of our net revenue to depreciation, and this is increased by 
£15,000. We have also thought it desirable to raise the reserve fund to 
£69,000. Resolutions for final dividends at those rates will be proposed 
to vou shortl”. 

‘the balance-sheet calls for little comment. It is prepared on the usual 
lines. Sundry debtors, £7,641, are all good, and probably by this time 
the bulk of them are collected. Investments at cost appear at £32,881. 
This represents amounts which have been invested from time to time 
in respect of the reserve and depreciation funds, all in readily realisable 
securities, and thev probably show & moderate appreciation over cost 
price. They are quite desirable investments. Realestate in Montevideo 
stands at £2,600 more than last year, the reason being that our exchanges 
were getting rather over-loaded with lines, and it was necessary to atford 
them some relief. We decided to establish a new exchange in the 
Aguada district, which is now practically ready for operation. On the 
debtor side, sundry creditors, £6,308, are just the ordinarv kind of 
items for plant and so on which we have to deal with in th» 
course of business, and they arc probably all discharged. by this time. 

With regard to the question of the concession for installing an under- 
ground system, I am sorry to say that our position in that respect is very 
little changed from what it was when I met you last vear. Weare keeping 
our claims before the Government, but so far we have not met with tho 
desired success. During the years which have elapsed since we first 
made this application there has becn a considerable development in the 
telephone. ‘The automatic system is coming very much to the front. and 
it may be that if we had had our concession earlier we should have installed 
the system now in vogue in London, known as the common battery 
system, and then we might have felt, perhaps, that if we had waited a 
year or two the automatic system would have been better, because it 
would have become more developed and successful. I ought perhaps, 
to sav that the Government of Uruguay is still considering the question 
of establishing a telephone service of their own. His Excellency the 
President recommends the Government to do this. Our representatives 
on the other side, the local board and the manager, are in constant com- 
munication with us, and we rely upon them to be on the alert t» protect 
an” safeguard our interests. I have no doubt they will do all that is 
possible. It appears to the directors that this company, with the very exten- 
sive knowledge it now has of the local requirements, with the experienced 
officials and staff it has at its disposal, might with far g-eater benefit 
to the public be allowed to continue the servige which it now gives, 
improved, of course, by modern appliances and an underground system 
and perhaps an automatic system, rather than that the Government 
should undertake the risk involved in starting an entirely new venture, 
which, I think, beyond all manner of question, they could not inst al with 
anything like the same economy and efficiency that a company with our 
experience would be likely todo. I hope the Government will see things 
in the proper light, and not try to enter into competition with the com- 
pany. The taking over the Camp line has naturally led to very con- 
siderably increased work being thrown on the local board and the manager 
in Montevideo, and that work they have performed ungrudingly, and. I 
believe, with a very considerable measure of success, The revenue from 
the Camp line has, to a large extent, been neutralised in repairing defects 
and omissions which the late lessee had allowed to grow up, and therefore 
we have not reaped the full benefit of the acquisition this year. 1 hope 
next vear our accounts will show some improvement from our taking 
over of the system. Our thanks are undoubtedly due to the local board 
and the manager, and I wish to include in that remark our able secretary, 
Mr. Rivers, who has given the matter very considerable attention and 
naturally had his work considerably increased thereby. I now move 
the adoption of the report and accounts and the declaration of the 
dividends thercin set out. 

Mr. J. G. LE MARCHANT seconded the resolution, which was carried 
unanimously. 

Mr. Le Marchant was then re-elected a director, and the auditors were 
re-appointed. A vote of thanks to the chairman and directors, and the 
officers and staff at home and abroad, was carried unanimously, and the 
proceedings terminated. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN)— The net 
profit on the past year's working was 24,386,614 marks (about £1,219.3:30 
out of which it is proposed to pay 14 per cent. on a capital of 130.000,000 
marks, but the capitalfhas since been increased to 155,000,000 marks. The 
orders booked during the first two months of the current financial vear 
are much in excess of those for the corresponding period last year. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD,)—At the meeting on 
Monday Mr. C. G. Tegetmeier, who presided, stated that. the annal 
progressive expansion in business which set in when they staried electric 
traction in 1902 had been continued during the past vear, and, although 
there was no increase in the route mileage worked, the tratie receipts 
increased by £18,975 (to £229,142) and the number of passengers carried 
had increased from 33,000,000 to 36,000,000. The working expenses 
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showed a considerable increase, the larger portion of which was for power 
and running expenses which were £12,509 more than in previous year. A 
good deal of the increase was the natural consequence of the largely- 
increased car-mileage, but another reason was the increase in the wages of 
the men. On repairs and maintenance they h:d spent £34,187, or 
£6,040 less than in the previous year, but they had alo sp-nt £7,070 upon 
renewals. ‘They were setting aside £20,600 for the depreciation and 
renewals account. After payment of various revenue charges (and 
including £7,147 brought forward), the distributable surplus was £58,756, 
of which the dividend on the preference shares absorbed £6,000. After 
paving a final dividend on the ordinary shares of lld. per share (making 
Is. tid. per share for the year) £8,267 was carried forward. An important 
matter that had come up for settlement during his visit to Auckland was 
a revision of the terms and conditions of employment in the company's 
service. "The labour legislation of New Zealand provided machinery, by 
means of the Conciliation and Arbitration Act, for dealing with industrial 
disputes and for fixing the relations between employer and employed, 
but it had the somewhat extraordinary feature that it permitted any 
industrial union, by cancelling its registration under the Act, to free itself 
from the provisions of the Act and from the jurisdiction of the Arbitration 
Court. The Auckland Tramways Industrial Union had adopted that 
course and, previous to his arrival, had formulated rather extravagant 
demands for increased wages and improved conditions of service, and che 
question had had to be settled between the company and the union 
direct. As a result of many conferences and discussions, the company’s 
proposals had been accepted, and an agreement had been arrived at 
which represented a very material increase in the scale of wages, besides 
providing concessions in other directions. ‘The agreement involved an 
increase in the wages bill of not less than £12,000 a vear. It had come 
into force at the beginning of the year, so that the present accounts 
showed only the effect of the increascd expenses for six months. The 
capital expenditure last vear amounted to £85,351, of which £38,000 was 
upon cars, £21,000 upon power station plant and machinery, £7,000 
upon duplications of the permanent way, £12,000 upon the new car shed 
at Epsom, and the remainder upon various capital purposes. They had 
also spent £5,567 on the purchase of the freehold of their power house 
site. To provide the necessary funds they had issued during the year 
£50,000 of preference shares and £50,000 of debenture stock. They had 
agreed to construct certain short extensions of route and to buy 25 more 
cars, &c., and to provide the necessary money they were making an issue 
of £50,000 preference shares. 


CLYDE VALLEY ELECTRICAL POWER CO.— At the meeting on Friday 
the chairman (Mr. F. C. Gardiner), in moving the adoption of the 
accounts of the half-year, stated that the adverse effect of the coal 
strike on the company's output and revenue had not been so great as 
might have been expected, that the company continued to show sub- 
stantial progress, and that there was a.steady demand on the part of 
manufacturers for a supply of current from the company.. The ccn- 
tracts for supply showed an increase of 4,C00 n.r. during the half year. 
After the meeting, resolutions were passed authorising an issue of 
preference shares and the creation of a special reserve fund. 


PERBANTI LIMITED,— At the annual general meeting yesterday 
(Thursday) the chairman (Mr. A. W. Tait), in moving the adoption of the 
report and accounis, said Mr. Anderson and Mr. Whittaker (directors) 
were absent through illness, and Mr. l'erranti was also unable to get up to 
London that morning. The profit of £51,759. 68. 7d., shown in the report, 
compared with £49,074. 4s. 5d. for the previous year, and the net profit of 
£24,333. 9s. 11d. compared with £22,044. 16s. 1d. During the past five 
years the company’s assets had increased by £89,703 and the increase in 
iabilitics was £41,610. and this inerease in assets had been achieved, in 
spite of depression in the industry and increasing competition which had 
led to considerable reduction in the prices of the finished products, and 
the railway, dock and coal strikes had caused increases in cost of fuel and 
carriage. ‘Therefore the results of the year under review were better than 
thev appeared, and the current vear's trading was decidedly encouraging. 
As the report stated, the directors intended to issue £50,000 6 per cent. 
5-vear notes. The arrangement for placing these were practically com- 
pleted, but shareholders were at liberty to participate. The proceeds 
would be parily applied to reducing the prior lien debentures and the 
redemption of temporary loans and the balance would be available as 
further working capital. During the period of the notes the company 
would be unable to declare dividends on its shares, but the position of the 
sharcholders would have enormously improved if the present. progress 
were maintained, and he hoped by that time they would be able to make 
arrangements to commence and continue the payment of regular divi- 
dends. The debenture holders had up to now agrecd to the conserving 
of their rights with regard to the provision of sinking funds for repayment 
of the debentures, but the directors felt that the time had arrived when 
they were able to carry out this obligation. Every department of the 
company showed considerable progress during the vear, and the expan- 
sion of the meter and switch business was decidedly encouraging. They 
had made arrangements for the efficient working of the Ferranti c.c. 
meter on the Continent, their business in Canada was profitable and 
showed signs of considerable expansion, and sales in other parts of the 
world were also encouraging. Their switch department was standardised 
for the manufacture of all classes of switchgear, and they had, during the 
vear. developed certain kinds of cooking and heating apparatus which 
were likely to be valuable adjuncts to the company’s business. ‘This he 
thought was a sufficient answer with regard to the absorption of capital 
which was taking place. The works were employed to their fullest 
capacity, and it had been necessary to lay down extensions of certain 
departments. 
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In the discussion which followed, several shareholders, although re- 
gretting that no provision had been made for dividends, expressed their 
confidence in the board and the policy they were pursuing. 

The report and accounts were adopted, and Messrs. A. W. Tait and 
J. M. Henderson, M.P., wire re-elected directors. 


NEW 8T. HELENS & DISTRICT TRAMWAYS CO.—For the year ended 
June 30 the profit was £2,274, and £624 was brought forward. A 
dividend of 24 per cent. on the preference shares is recommended and 
£901 remains to be carried forward. Last year the dividend on the 
5 per cent. preference shares waa the same as now, leaving arrears of 
45} per cent. 

NORWICH ELECTRIC TRAMWAYS CO.—The receipts for year ended 
June 30 were £36,713. 6s., the total expenditure was £26,730. 3s. lld., 
and net profit £9,983. 2s. ld. Increased receipts, £1,069, 2s. ; 
Cecreascd expenditure, £428. 16s. 11d. ; increased protit, £1,497. 18s. Ild. 
After adding £1.012. 11s. ld. brought forward, the total available is 
£10,995. 13s. 2d. The directors recommend that £2.500 be placed. to 
reserve, £7,920 employed in payment of 3 per cent. dividend for the vear, 
leaving £575. 13s. 2d. to be carried forward. 

UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Mr. Chas. H. 
EcEuen, who presided at the annual meeting last week, stated that 
the troubles through which the company had passed during the pre- 
ceding two yearscould now be looked upon as ended, and the directors 
had every confidence in the future success of the undertaking. The 
gross profit had amounted to £4,354 during the period under review, 
and there was a total available balance of £1,818. During the current 
vear the board intended to commence the supply of electricity in the 
Beaconsfield area and to duplicate and extend the existing mains and 
network in Gerrard's Cross. 
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ENNIG ELECTRIC LIGHT & POWER CO. (LTD.) (124,822.)—Reg. Oct. 
17, capital £1,000 in £1 shares, to carry on the business indicated by 
the title, and to adopt agreements with G. J. Lewis and Elizabeth M. 
George. First directors are W. F. Burton, H. Williams, J.P., J. Parry, 
W. Jones, W. V. Pugh and T. B. Walker. Secretary: J. Parry. Reg. 
office: 11, St. Mary's.place, Hay, via Hereford. 

FALLOT INCANDESCENT LIGHT CO. (LTD.) (124,715.)—Reg. Oct. 11, 
capital £5,000 in £1 shares, to acquire, deal with and turn to account 
certain inventions or processes relating to the use of gas or electricity, 
either separately or in combination, for lighting, heating or otherwise, 
and to adopt an agreement with W. 8. Searle and L. Girodo. Private 


company. First directors are W. S. Searle and W. H. Lowe. Reg. 
oftice : 27, Noel-street, Wardour-street, W. 
HYDRO-ELECTRIC CONCESSIONS (LTD.) (124,748).—Reg. Oct. 12 


capital £21,000 in 20,000 7 per cent. cumulative preference shares of £1 
each and 20,000 ordinary shares of Is. each, to secure openings for the 
employment of capital in any part of the world, especially in coni ection 
with hydro-electric propositions, undertakings and works, to enter into 
any arrangements with governments or authorities and to work. develop 
and control hydraulic, electric or hydro-electric works or stations for 
generating power, &c. 
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MEMORANDA „Oct. 24\.— Bank rate 5 per cent. (since Oct. 17, 1912). 
Prico of silver, 29&d. per oz. Consola 75— 751 for money and for 
account. Consols Pay Dey, Nov. 6; Stock and Shares Continuation 
Days, Oct. 28 and Nov. 12. Ticket Daya, Oct. 29 and Nov. 15; Pay 
PR Oct. 50 and Nov. 14; Mining Shares Carry Over Day, Oct. 25. 

ICES OF METALS (London).— Copper, cash, 75i ; three months, 
763. Lead, English, 193 —193; Foreign, 19—19}; Speiter, 274—271; 
Tin, English, 232—255; Foreign, cash, 2294; three months, 228}. 
Iron, Cleveland, cash, 66/5 ; three months, 67/4. 


ASSOCIATED FIRE ALARMS (LTD.)--At the meeting last week 
the chairman (Mr. A. D. Fairbairn) said that the board were satisfied 
the right policy was adopted when the Pearson and May-Otway Com- 
panies were amalgamated, as competition had been much reduced. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declired an interim dividend at the rate of 7 per cent. per annum on the 
ordinary shares for the six months ended June 30, payable on the 15th 
prox. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)—4 dividend at the rate of 
6 per cent. per annum (tax free) for the half-year ended June 30 has been 
declared. 

LIVERPOOL OVERHEAD RAILWAY CO.—The directors have decided 
to issue £226,500 4 per cent. debenture stock and to offer it in the first 
instance to holders of the existing debentures, 

WEST INDIA & PANAMA TELEGRAPH CO, (LTD.)—The directors have 
decided to recommend to the sharcholders at the approaching meeting 
payment of the following dividends :—6s. per share on the first preferenze 
shares and 6s. per share on the second preference shares for the six months 
to June 30, and 1s. 6d. per share on the ordinary shares (tax free). 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO 


tHastings & District Elec. Trams, 6% C.r.! 


. |* Metropolitan Elec. Tramways Ord... 
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ELECTRICAL COMPANIES’ 


NAME. .. 


Electricity Supply. 


Bournemouth & Poole Elec. Su» Ord..... 
Do. 44 per Cent. Cum. Pref. 
Do. 6 Cent. Cum. Second neis 
Do. 44 per Cent. Deb. Stock (red.) ...... 

Brompton & Kensington Elec. Sup. Ord... 
Do. 7 per Cent. Pref. .......... eese 

Central Elec. Sup. Co. 4% Guar. Deb. Stz 

Charing Cross (W. End & City) El. Sup. Co. 
Do. per Cent. Pref. ........ eee 

Do. 4 per Cent. Deb. Stock (red.) ...... 
Do. d per Cent. Deb. Stock (red.). ..... 
Do City Undertaking 44% Cum. Pref... 

Chelsea Electric Supply Ord. ............ 
Do. 4l p Cent. Deb. Stock (red.) .... 

Chiswick Elec. Supp. Corr 1st Mort. Db. 

City of London Electric Lighting Ord..... 
Do. 6per Cent. Cum. Pref. .......... 
Do. 5per Cent. Deb. Stock (red.)...... 
Do. 4} per Cent. 2nd Deb. Stock (red.). . 

County of London Elec. Supply Ord. 

Do. 6perCent. Cum. Pref. .........* 

. Do. 4j per Cent. Deb. Stock (red.) .... 
Do. Second Deb. Stock .........4.... 

Edmundson's Elec. Corp. Ord... 
Do. 6 per Cent. Cum. Pref. ...... o.. 
Do. 4j per Cent. Ist Mort. Deb. (red).. 

fata Electricity Supply Co. Ord. .. 


Isle of Wight E. ; 
ptt Sach & Knightsbridge Ord. ...... 
Do. per Cent. Ist Pref. ........ ese 
Do. 4per Cent. Deb. Stock (red.)...... 
Kensington & Kngtbg. Co. & Notting Hil 
Co. ( Joint Station) 495 Deb. Stock (red.).. 
Ken: Elec. Power Co. Irred. Deb. Stock .. 
London Elec. Supply Ord. ............-- 
Do 6perCent. Pref. ....... 
De percent Ist Mort. Deb. ........ 
Metropolitan Electric Supply Ord. ...... 
Do c Cum. Pref. .......... 


Do. 44 per Cent. Deb. Stock Ist Mort... 
Do. 3j per Cent. Mort. Deb. Stock red.) 
Midland Elec.Corp.forP.D.44 tst Mort. Debs 
Newcastle & District E. L. 44 Mt. Db. St. 
Newcastle Elec. Supply 5 per Cent. non- 

Cum. Pref. 
'Do 4j per Cent. Ist Mort. Deb. ...... 
tNorth Metro. Elec. Power Sup. 5 Morts... 

Notting Hill E. L. Co. 6% Non.Com. Pref 
Oxford Electric Ord. ... 
Do. 4% Deb. Stock ... 
St. James’ & Pall Mall Elec. 
Dc. 7 per Cent. Pref. . 


@eeeeee 9.979 peeve eevee 


Ord. ........ 


ee eeeGean 


Stock (red.) .... 


Do. 3h per Cent. Deb. 
Smithfield Market Electric Sup. Ord. .... 


South London Electric Supply Ord....... 
Do. 5% Ist Mort. Stock (red.) seda 
South Metro. Elec. Lt & Power 7% Ist Pref 


‘Do. 6 per Cent. 2nd Pref. ............ 
Do. 4b Ist Deb. Stock (red.) .......... 
Urban Electric Supply Ord. ............ 


Do. S5perCent. Cum. Pref. ex 3/- in Certs 
Do. 4} per Cent. Ist Mort. Deb. ...... 
Waste Heat & Gas Elec. Gen. Stations .. 
Westminster Elec. Sup. Otd............. 
Do. 4% per Cent. Cum. Pref. .......... 


Electric Railways and Tram ways, 


Bath Elec. Trams Pref. Ord. ............ 
Do, 5 per Cent. Cum. Pref. .......... 
Do. 4$ ist Mort. Deb. Stock (red.) .... 

B'ham Dist. Powe- &fTrac.{4} Ist Deb. Stzk 

Bristol Tramways & Carriage Ord. 

Cum. Pref. eeeeevesvosveeceeoeaeaeeeoan 

4 per Cent. Debs... ....... vis xa 

BritihElec rie Trac donb% PE Ord ons 


DES Sowas Rica ism E ee 


6 per Cent. Cum. Pref. ....... 

7 per Cent. Non Cum. Pref. ... 

5 per Cent. Perpetual Debs. ...... 

4$ per Cent. 2nd Deb. Stock ...... 

Central London Ordinary Stock ........ 
Do. 4 per Cent. Pref. Stock .......... 
Do. 4} per Cent. Pref. ........-* 

Do. Deferred Stock ........ eere 
Do. 4perCent. Debs.......- eere 
Cit; & South London Rly. Con. Ord. ... H 
Do. Sper Cent. Perp. Pref. (1891) .... 
Do. (1896) 


Do. (1903) .. 
Do. t Cent. Perpetual Debs. ...... 
Dublin 


nited Trams. 6 per C2nt. Pret. .. 
Gatesheai & District Trams 


Do 
Do. 
Do. 
Do. 
Do. 


e 
oo 9 9 * 6 ọ è ọ @ 
. e . 


*.ec0959095292299*299* "9.992906 


e9*5429*48*0*80»520296€6942696$920299 


Ord...... aus 
Gt. Northern & City Rly. Pref. Ord. (4%). 


Do. 4} Deb. Stock 
Imperial Tramways Ord. ....... eee 
Do. 6perCent. Pref. ......... eee. 
Do. 4} per Cent. Debs. M 
l. of Thanet E. T. & Lt. 5 per Cent. 
Do. 4 per Cent. Dəb. Stock 
Lanarkshire Tramways ..... ee 
Lancs Utd. Trams 5% Prior Lien 
London Electric 4% Deb. Stock 
Do. Sij ONE ET TTL. E gars 
London United Trams, 5% Cum. Pref. .. 
Do. 4per Cent. Ist Mort. Deo. Stock .., 
Mersey Con. Ord. Stock ....... eene 


*2$*990600*06592292992922929259 


(EE EESE EESE EE] 
CEE SE E SE SE SE SE SE aE 
oes ee eee! 


Dab. Stk. 


sewel 
Do. Deferred *«e*c0250252250200909090260t*9099 
Do. 5 per Cent. Cum. Pref. [MN NMNENENEEEEJ 
Do. 4$ per Cent. Deb. Stock. ccecesece 
Da 5 Cent. Db. Stock egoecctctoenpoemecec 
Metropolitan Railway Consolida 


" 
Wed. 
Oct. 23. 
94—10} 
81—91 
10 —10} 
98 —100 
9 —94 
81 —9 
97 —100 
4 
4 
94 
99 —101 , 
4 —4À 
44-5 
98 —I101 
—93 
min 
if —122 
99 —102 
i EDS 
l1 —12 
10 —108 
190 —103 


i 
91 —93 
i 
63—7 
100 —102 
11§—13) 
6 —8 
83 —92 
38 —41 
90 —91 
73) —83 
73 —75 
33 —85 
108 —112 
71 —73 
102 —102 
40] —414 
107 —1:9 
105 —107 
105 —197 
10% —105 
93 —101 
12 —13 
8t —31 
2} —2} 
Lae 
6? —?i 
34—1 
61—7 
74 —70 
21 —21 
77 —82 
9i —121 
81 —33 
95 —3? 
38) —82 
ot —5 
12 —1o 
4 —OÓ 
Ib - 
t— À 
— it 
35 —J/ 
374 —1004 
54 —511 
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8 No allowance has ^^3* made for accrued interest (or redemption. 
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| Feb, Aug 
| Feb, Aug 


! Feb. .... 
| Jan, Jul 

, Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
May, Nov 
Feb, Aug 


Feb, Auz 
Mar, S:pt 
April, Oct 
Mar, Sept | 
Mar, Sept - 
Jan, e | 
Mar, Səpt 
Jan, July ` 
Feb, Aug . 
Jan, July 


Jan, July 
Jan, July 
Feb, Aug 


| April. —— 
| (Feb, Aug 
| Jan, July 


| Feb. Aug 
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Price | * Rate BUSINESS Last Price *RATE | Dryipenp | BUSINESS 
NAME. Wed, | PERCENT.| “Dye | WEEK TO E Drvi- NAME. Wed., PERCENT. WEEK TO 
Oct. 23. | YIELDED. Ocr23. |G|p:pD  .— č | | | Oct.93. | Yee, Ocr. 23 
Electric Railways and Tramways— Continued |£ s d. € est. High- Low- 
est. 
Metropolitan Rly. Surplus Lands Stocks | 63 —65 |4 4 6 |Feb Aug | 644) 64 Telephones. dies est. 

Do., per Cent. EB Sopes. BS —87 |4 0 6| Feb, Aug| 99) 85| A usi -un s BE | ne 
‘Do, 3 per Cent. LLI A » Preference.. ée B4 —B6 4 I 5 Feb, Aug 854; 85 100) 2$ mer. Telephn. & Telegh. Cap. St.. s... 33 aye d 4 3 9 .* : .. 
Do. 3$ per Cent. Convertible Pref.....| 84 —85 |4 1 6| Feb, Aug | 8; uf 49 C Coll. Trust $1,000 4 per Cent. Bds. Tm at ate Jan. July FE 4) BS 
Do. 3} per Cent. Debenture Stock....| 87 —89 | 3 18 6 | Jan, July 83 | 87M: | 4 495 Cons. Bonds 1936 . ^ i oe oe] (tn 
Do. 3 per Cent. “A” Deb. S 3: 86 —88 3 19 6 Jan, July oe | ow | 6 o Anglo-Portug'se Tel. 596 Ist Mt. Db. Stk. 102 —101 416 O Mar, Sep .. 
Metropolitan District Railway Ord. .. 38 —38j oy Feb, Aug | 39% 37 5| 5/0 | Chili Telephone ............- eene 741—7i | 5 | € | August .. 97| 36 
Do. 4j First Pref......... eere 88 —91 |5 2 O| Feb, Aug | 878, 83jJ- 595 | Cuban Telephone 5% ist Mt. Con. Bds...| 96 —98 |5 2 0 | A t 
Do. Assented Ext. Pref. ( (Int. Guar. by i . 1| 0/71 | Monte Video Telephone Ord. .......... 1$ —14 S > Dl NON sess t: es 

Und. Elec. Rlys. Co. of London, Ltd)| 75 —77 | 411 0 | Feb, A 76 l| 0/6 ee 5 per Cent. Pref. bards LEER i (=H, 3 15 : x4 Mov 1605) 1564 

Do. 3 per Gent. Consoltd. Rent-charge| 72 —74 | 4 1 0| Jan, July | 73 | 72 [St-| 6% | National Co. Deferred Stock ....... YER n Feb, Aug | (orf! 100 

Do. 4 per Cent. Midland AEE E 98 —190 |4 0 O | Jan, Jub A aig i a ORE Kork Telephone Co. 30 yr. Bnds... «ai | $ : 0 | AS dil ^ l 
^ Stacabe E 4 I M MEN NE. 3) EU | uvm tibet Res BE ce SE TEL dS ees E Hu, A e» 

p. Ga core Pe D. stock 222) 141 —H3|4 4 0| Jan' Joly | 141| -> 1) 02| Do. 6 per Gent Cum. Pret. :......-| DP mlah E 18 D April, Oct ns 
Do. 4perCent Ditto .....ssesesees| 94 —96 |4 3 3 ia July 95} ti 4% Do. 4 per Cent. Red. Deb. Stock.. er cit =. O | Jan, juz .. 
Potteries Electric Traction Ord.........|  $*— 8 0 O| April, Oct | = | - Bt o Teloh. Co. of Egyot 4j Do. Stk. (red.) yee ait 419 9 Jan, July E Er. 
Do. 5per Cent. Cum. Pref ..........|  M— 618 O| Feb, Aug| 5| & | 5 5/0 | UnitedRiverPlatsOrd 1t0190000  ....... ki : 4 0 p CAL E 
Do. 44 per Cent. Deb. Stock ........| 87 — 5 0 O0 | May, Nov m nt 5| 2/6 | Do. 5 per Cent. Cum. Pref. E HEN i | | June, Dec oe 
Eur Me Bike Frame Ute. 6% Cm. Pref. R-i ? 8 0 ee ee ** St. 44% Do. 44 Deb. St. Red. ""*"*202277»92799* 102 —1^4 4 6 6 Jan, July =e ee 
Do. 4 per Cent. Deb. b. Stock .vcceccess 70 —75 5 6 9 Jan, ee LE s 
Undergd, «Elec. Rye. Lon. Shares ...... E e 1- $5 Soci i odd 3 Financial Investments, 

Do. Bon ees |" "m n -x .. > | 
Do. ‘In. bds With Coup. 10...... 87 —39 | 2 5 0| June Dec | 9?!| 878] 5) 3/0 | Elec. & Gen. Investment 6% Cum. Pret.| „4 —4} | 613 3 e July TA 
POM (W.R) Elec Trama Ord. were 1— sé March ..| °° es | 10; 2/0 | Globe Telegraph & Trust ......ssecee..) 194—114 | 5 6 6 | SpDcMrJu | 115k] A 
Do. 6perCent. Cum. Pref. ..........| | 25 i » e. . - 1 10/ 3/0 | Do 6 per Cent. Pref. ............. .| ,121—13E | 4 10 6 | Sp,DcMrJu 1245| 12i 
Do. 4} per Cent. Ist Debs. ...s......| 79 8 6| fan, july ‘ -« 110; 6% (dubiis Cables Trust (Cert) .......,| 126 —i29| 4 13 0 | | April Oct | .. f- 

Electric Manufacturing, &c. Colonial and Foreign Electric 
Anchor Cable Co. 44% Deb. Stock .. .... ss Sp - 9 6 t a| a Railways, Tramways, &c. 
Aron Electrici Meter Ord..... seen — m ee LEO 

Do. 6% Gass: Pref. CR poe qais #— 7 8 O | April, Oct ew] 5 29 5 ay apron 2 san Ist Pref.. „| 4—5% | 418 O| April, Oct oi 4l 
tDo. Ist Mort. Con. D » 7 92 roe 3 5 7 6 ** =9 19 5 2/9 % Cum. 2nd Pr "e*t! | 93 | j 7 4 i Tur o4*| 63 
Automatic Telephone Mie Co. 6%Cm. Ff. l i y ie a : «+ JSt. 470, Do. 4% Deb. Steck TITLED PTTTTT —94| | 4 4 6 une, Dec 1008! 95 

t Babcock & Wilcox Ord. ...++eee++++: L3 | 4 3 6| April, Oct Sh) 3 Bt! «Qu Do ti% Deb, Stock e.e... mTEdmlIB TIAM E y 

*Do. Pre b . aciaccddveccveeevete =X. T 72 ** PS Zn BAD, ee OT F — | ; | e 
British urdated $ uby Cables Ord... 1 6 5 O | July, Feb 8| .. [St | 5% | Auckland Elec. Trams. 5% Deb. (red.)..| 1034-1053, 4 15 0 Jan, July | *; T 
Do. 6perCent. Pref........ eere 5i—6} |414 0 eg uly| | e] 5 4 Brisbane Elec.Trms.Invest.Ord «...... 7t-7? |5 3 0 EP cms 7 
Do $ per Cent. Ist Mort. Deb. (red.)..| 102 —104 | 4 6 6 | Jan, July | ** | -- |. 5 2/6 | Do. SperCent. Cum. Pref. .......... 5—5} | 413 O0 | May, Nov 5b € 
Do, 5% Mort, Deb Stock ......-.-- 102 —104 | 4 16 0 + es «+ [St.| 44%| Do, 4f per Cent. Db. Prov. Certs... .| 1004—1034 4 7 0 | Jan, july 103 af. 
British L. M. Ericsson Mfg. Co. 6 % Pf. į- sa E «| [St.| 8% | British Columbia ELRIy.Df. Ord ......| 142 —147 | 5. 8 O | Mar, Sept rn | A 
British Thoms'n-Houst'n 44 IstMt.Db.| 94 —56 | 414 6 | Mar, Sept | ** | ++ [St | 6? Do. Pref Ord. Stock ..............| TN sits; | 5 0 0 May, Nov it "n 
British Westinghouse 10 per Cent. Pref. . i— T Feb, Aug | ** | e pt5 Do. 5% Cum. Perp. Pref. Stock........| 1032—1074| 4 13 9 | Jan, July. AB 
‘Do. 6 per Cent. Prior Pien Dbs. (red.) 1900 —1C03 | 5 16 0 Es .. «+ | 40| 44%) tDo. 44 per Cent. Ist Mort. Debs....... | 98 —101 | 4 9 QO. April, Oct i 
Do. 4per Cent. Mort. Deb. Stock . 6) —63 |3 3 6| Jan July | ** | «+ [100 4 Do. Vancouver Power Debs. ..... ...| 109 —105| 4 € 6| Jan, July | cz. | ** 
Brush Elec. Eng. Co. Prior Lien Db Stk| 75 —0 |6 5 0 zu | .. iSt. | 44%| Do. 4ł% Perp. Con. Deb. St. . ..| 101 —103 | 4 2 6 os -1024 5 
Dc. 44% Perp.ist Deb. Stk exrights| 47 —52 | 8 12 6 | Mar, Sept 4| .. St! 5 Buenos Ayres Lacroze Trams Ist Mt. Db.|. 99741014) 4 18 6 | Mar, Sept | 1004 i 
Do. Perpetual 2nd Deb.Stock ex rights —40 |l 4 O0 | Jan, July | ;3 «+ St. 6 Buenos Ayres Port & City Tram, Ist Mt. | | 
Callender's Cable Con. Ord..cceceseces-| 102—11 |615 0| Jan, July | 208 - Dub. Book aiio oxcascc cece ee ese| 9S 99 | 6 1.0) Feb, Aug) 24) 7" 

PA Cent. Cum. Pre£...........| 4—5} | 417 9 | Jan, July | ** | * 2/6 |tCalcutta Tramways (1 to 137,610) ......| „6, —6} | 5 6 O | Mar, Sept A “= 
per Cent. Ist Mort. Debs. (red. 934—1014| 4 8 9 | Nov, May | in| ';,4.5 2/6 Do. 5 per Cent. Cum, Pref. ........«. Jam. 4 16 6| Jan, July | |, i 
Do. Ap perG Alkali Co 3j —3# |5 2 0| May, Nov | 333| 9iJSt. | 44% 44% Ist Deb. Stock (red.) ...... —102|4 8 6| Jan, July | 101 | »» 

Do. 44 per Cent. Ist mort. Deb. (red.).. . 105 —103 | 4 3 3 | Feb, Aug .. .. l| 0/6 Cans Electric Tram Shares ............ H— i ee ja 5 . 
Consolidated Signal Co. ...... eee i—à 13 6 O| April, Oct - 1/3 | City of Buenos Ayres Trams Co.(1904)Sh.| S'S? | 4 7 0| F,My,A,N HB oe 
‘Do, 6 per Cent. Pref. *""***hstu*estetuususcT p 8 l4 0 April, Oct ** BO 4° Do. 4 per Cent. Deb. Stock "" n cn, eee 99 —102 | 3 18 6 ae ve se d 
Crompton & Co. (Nos. 1 to 85,000)...... $ an, July zm «+ iSt. | 5% | Colombo Tr. & Ltg. 5% Ist Mt. Db..... 95 —99 | 5 1 0 ay, Nov ve oe 

‘Do. 5 per Cent Ist Mort. Debs. (red.). . 711 6| Jan, july m «+ f.. | 5% | Havana Elec. Ry. Con. Mt. 5% $1,000 50 | 
Dick, Kerr & Co. Ord. . eee ewer eee eens 1-7 6 5 " pt. "PTT M- . year up. Bds. oe eee eee eee eee ee) 99 —103 4 17 0 Feb, Aug ee es 
*Do. 6 per Cent. Cum. s TTT— -— 617 Of Sept. ....| 32 # [100 5% | Hong Kong Trama. Co. 5 per Cent. Ist 
Do. 44 per Cent. D tock ........ 97 —100 | 4 10 0 Jan, July | | = Mart: DOE cciscccbiwsas pcd a] MS —90 $10 0 June, Dec | **| +» 
Edison & wan United ra y m Sh.) (£3 pd. L3 =.» eb, Aug ee LE 1) “* Kalgoorlie Elec. Trams. Sh ee ee h—A ** IN ** ** 

Do. (£5 paid).. 1 wé Feb, Aug Mj .. GSt. | 5% Do 5 per Cent. "A" Deb. Stock ....| 96 —91 | 510 0 pes {ay .. .. 

Do. 4 per Cent. Mort. Deb. "Stock (red.) 65 —69 |516 O| June, Dec . .. JSt. 392 Do. 6perCent "B" Ditto ........| 99 —43 |l0 9 Oj Jan, July ee m 
*Do. S5perCent. 2nd Deb. Stock ......| 72 —75 |6 13 4 ar, Sept | °° oe 1,0 } Lisbon Elec. Trams. Ord............... lw—l%& |411 6| July .... . .. 
Electric Construction WET 1—1 710 0O | Jan, July m +. 0/7 Bs, Ved Cent. Cum. Pref........... EL] 416 O| Jan, uiy - .. 

ES ipeo Cum. WORE... <aaweke 1ł}—2 2009 O E ** «> ISt | 5% per cant. Reg. Mort. Debs. ....| 93 —9 |5 2 6| Jan, uly "m .. 

Cent. Perp. Ist Mort. Debs... 74 —73 |5 1 O | Jan, July |. :? ee ESt.| 5 Pa Trams. 5% Deb. Stock.. 100 —102 | 4 18 0 | Jan, July "a ee 
General Electric (1900) 5% Cum. Pref. . 10 —11 |5 9 0| June, Dec | 108) .. [100| 59% | Manaos Trams & Lt. Co. 5% Debs....... 2-95 |5 50|  .. 93 | o 
Cent. Ist Mort. Debs, ......| 92 —95 | 4 4 3| Ma, Sept se .. $.. | 5% | Manila Elec. Ry. $1,000 Gold Bonds.. | 1001—1024 417 6 | Feb, Aug 1017) TH 
Henley a Telegraph Works ks Ord. ........| 12 —121 | 613 6 | Feb, Aug - | «+ $100) $13 |! Mexico Trams. Co. Com. St............. 112 —116 |6 0 6 i9 113 | ler 
Cent. Pref. .......... 4d —5 4 9 O| Feb, Aug 4H . 5% Do. Gen. Con. Ist Mrt. 5% Gold Bds.| 944 —96} | 5 3 e as 96 | 95} 
por ty Ist Mort Wie AO aT FA a 4 13 9 | Mar, Sept 12 | «+ [100 6%, uS. 6% pom. Mert S AAA Su 984 —1014/ 5 18 3 oe 93]| oe 

ndia Rue r, Gut. Per., &c., vts r — ea Feb, A . [St. | Montrea y. Sterling per nt. | 

India R per Cent. Cum. Pref, ..........| 946—104 | 4 15 3 Pus Eg Er Debs. (1922) (Nos. 601 10200) . EK 99 —101 | 4 9 0 | Feb, Aug | -- | +e 

De. a per Cont. Debs. (red.) .......- 94 —97 |4 2 6 | April, Oct| ?*3|. .. [St. 44% do. (Nos. 1 to 4,600) . : | 100 —102|4 6 6| T 101 R 

ohnson & Phillips 5% Ist Mt Deb. Stk | 7741 —801 | 6 4 0 : | «ef 1| 0/6 | Perth Elec. Trams Ord. ..... 2oexemail ^B. VS 12. 9^ May ous.) 4-4 m 

ational Elec. Construction Co. ........ $&—1 T April .. t T t | 5% Da. lst M Db. Sivek eo eo oouoavées 99 —102 | 4 18 O| Jan, July | + | + 
Richardsons, West eth & Co., Ltd., Ord. k—t* v2 NOE ‘cosa tt co | 5 3/0 Rangoon De. Trams. & Supp Co. 6% 

Do. 6 per Cent. m. Pre f. "tttm him; .. May, Nov Eg . Cum "rati cs] ee ee ee ee 5i—S} | 5 4 0 * ee ee 

Do. 44 per Cent. Pero. Deb. Stock....| 69 —» |6 5 0 Jan, July T «+ [St | 4}%| Do. mac ; Ist Mort. Deb. Stk. ........ 97 —99. | «X11. 9 - ee T 
Simplex Conduits 6 per Cent. Cum. Pref.|  41—5 T a’ . «+ #100; .. | Rio Janeiro Tram, Lt, & P. Co. Certs ..| 155 —160 | 3 4 6 (v T 
ee h Cocatruction X Maintenance. . 34 —36 | 5 !6 8| Mar, July | ** | -+ J..| 5% | Do. 30 yr. Gold Bnds............ ,..| 100) —1024| 4 17 6 oe 1024| 101 

$ r Cent. Deb. Bonds (1909). . 98 —100 | 4 O 0| Jan, July | s| fl 54) | Do SOyr. Mt. Bnds................ 956—374 5 2 6 ea 97 | 9$ 
Viewers, td., Ord. ..... eer n 151—243 418 6 Ps 2| 1338100; .. | Sao Paulo Tramway, Lt. Power Certs ..| 265 —275 | (314 0 e - 

Do. $ per Gent. non-Cum. Preference..| 144—154, | 411 0 ae . oo f.. 1'5% Do. 5 per Cent. Ist Mt. $500 Db. 102 —104 | 4 17 O June, Dec 104 <x 

Do. 5 per Cent. non-Cum. Preferred ..| 102 —105 | 415 0 2 . . [St. | 5% 5 per cent. Perp. Cons. Deb. Stock! 103 —106 | 4 14 3 ^ 105}) 195 

Do. 4 per Cent. Ist Mort. Db. Sk. (red.) 934 —1013| 3 19 O | June, Dec | 10! ++ [100| 42% Toronto Ry. Co. Ist Mt. 44% Ster. Bnds| 97 —99 | 411 0 | Feb, Aug 92; 91 

Be hp nara ae) S18 $i $| Jae Hi | | cotnial and Foreign E 

Do. 5 per Cent. 3rd Mort. De p — ^ 4 onial and Forei 

.6 White & Co. 6% Cum. Pref. "x n 15 —16 7 10 0 ee T .. Su ] x Electricity 

Villans & Robinson Ord. """actcsatthontn —t ee Apr, Oct .. .. pp Y, c. 

Do. 6per Cent. Cum. Pref. .......... —1 T Apr, Oct m T 5| 3/0 “ae Elec Supe co. 6% Cu. Pr, Ja 5—5} |5 6 O| Mar, Sept T e 
Do. 4 per Cent. Ist Mort. Debs. "nn —60 6 13 0 May, Nov - ee Pot. 5% Do. Deb. Stk 6 9959292522599022895 1044 —106j 4 14 0 ee .. . 
[o 8/8 | Bombay ES. & T. 6% Cum, Pret ui—:2 |5 00] .. alaa 
TMNErapH. St. | 44%| Do. 4} per Cent. Deb. Stk. (red.) 38 —100 | 410 2| Jan, July | 974) -- 
Amazon Tele """a-n* eee eeeeee 711 —7i1 5 2 0 June, Dec. ee s. 100 5% Do. 5 per Cent. 2nd Mort. Deb. Stock.. 98 —10) 5 0 0 Rs es ee 
. Sper at. "Debs (red.)..........| 96 —98 |5 2 0 gan july : 5| 5/0 Calcutta Elec. Supply Ord. ............ 764—741. | 5 11 6 | April, Oct. | :«| oe 
Anglo-American Telegraph Crd.........| 67 —63 | 4 6 9 |F,MyAgN| | | 5 2/6 | Do. 5% Cum. Pref. ................ 34 oA 112 0 " Siy| ss 

[2o. Preferred ...s-eeeeeserevere | noci 5 8 O|F,My,AgN| 1118) 1102f100| 5% | Calgary Power Co. 5% Ist Mort. Bnds... 336—954 | 5 4 6 - 95) 94l 
Do. Deferred  ............ e 25]—26 | 515 6 |F,My,Ag,N| 29| 25 [100 7/21 | Canadian Gen. Elec. Co. Co VT Era 1146 —120|5 1? 0 | à 1225! 116 
Commercial Cable 4 | r Cent. Deb. Sti... 82 —84 | 415 O |]n,Ap,Jy,O 834| 82 [100 $3 Do. 7% Cm Pf. Stock .............. 118 —122|5 15 0 aa 121 | 118) 
Cuba Submarine T it 5 14 0 | Feb, Aug 98 .. [100 Sop Castner Electrolytic Alkali Co.(of U.S.A.) 
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NON 
The Future of the “ Tubes.” 
For some time past it has been recognised that the future 
of the “‘ Tubes " was of no small interest to the main rail- 
ways entering London. Recently, indeed, co-operation 
between the " Tubes" and the railways has been very 
marked, not merely by the extension of the “ Tubes ” so 
as to facilitate the interchange of traffic at the main-line 
termini, but even as regards provision for “ through 
running," as in the case of the “ Bakerloo Tube” and 
the London & North-Western Railway. During the last 
few days considerable surprise has been caused by the 
announcement that the Metropolitan Railway propose to 
-acquire the Great Northern & City Railway. This 
“ Tube," which runs from Moorgate to Finsbury Park, has 
from the first, been particularly subject to competition 
from both electric tramways and motor omnibuses, and, in 
ta present form, it would probably never prove very profit- 
able. On the other hand, if direct connection is to be made 
with the Metropolitan Railway in such a way that the “Tube” 
will provide an important link between that railway, the 
"City and the North of London, a new era of prosperity may 
be in store for it. Although particulars of the scheme 
have not'yet been published, it is evident that the growing 
importance of the “Tubes” as distributors of railway 
traffic is fully appreciated. 


^ 


Oil Fuel. 


THE claims of oil fuel for raising steam and for the gene- 
ration of power generally were urged so strongly during the: 
recent coal strike that the memorandum by Mr. C. E. 
STROMEYER, chief engineer of the Manchester Steam Users’ - 
Association, upon this subject forms interesting reading. - 
An abstract of this memorandum will be found in another 
column. It is pointed out by Mr. STROMEYER that the case: 
for oil is not so strong as might have been thought from. 
the numerous articles that appeared at that time. To 
start with, we believe it is an acknowledged fact that the 
supply of oil is not sufficient to meet very heav;; demands. 
Apart from this, the price of coal would have to rise enor- 
mously, or the price of crude oil would have to fall con- 
siderably, before it would be profitable to burn the latter 
in place of coal. Naturally, if a serious demand were made 
upon oil, the price would tend to rise rather than fall. Even 
supposing that prices were suitable, there are certain prac- 
tical difficulties at present in burning oil, though it is not 
unlikely that these may be overcome as time goes on. 
Possibly the new “ Boncourt " process may help in this 
direction ; but certainly, at the present time the burning o 
oil as fuel is not free from difficulty. It may be asked, 
Why not leave steam raising alone and make use of the oil 
in an oil engine direct ? Undoubtedly by so doing there 
is a great gain in efficiency, and the losses are reduced to a 
minimum. Nevertheless, for powers greater than a certain 
value steam plant should continue to hold its own, largely 
owing to the cheapness of coal and to the fact that the 
mechanical problems involved in large internal-combustion 
engines are much more difficult than those in steam. plant 
when the units are large. From the point of view of first 
cost, steam plant i is thus placed i in a very strong position. 


“ Motion Study." AES AP A 
AT a joint summer meeting of American and British 
engineers at Birmingham two years ago Mr. F. W. TAYLOR, 
a past President of the American Society of Mechanical 
Engineers, referred to a method of increasing the output of 
a workman by “ deliberate scientific study " of his move- 
ments. Little has been heard over here of this “ motion 
study," but, at a meeting of the Junior Institution of 
Engineers last week, Mr. G. C. ALLINGHAM drew attention 
to the importance of this subject. In his Paper, of which 
an abstract will be found on another page of this issue, Mr. 
ALLINGHAM states that the United States is rapidly adopting 
the Taylor system, and that, if this country is to compete 
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with America, it is essential for us to go in for “ motion 
study." By careful study of the movements performed by 
the average workman in carrying out his daily task, Mr. 
TAYLOR has shown how the work can be completed with 
fewer movements, in shorter time and with less physical 
exertion. Mr. TavLon's claim is that the output of a 
workman can, in most cases, easily be trebled, or even 
quadrupled, by carefully instructing him exactly how to 
perform each manual process. 


— Ca — 


AN instance which has frequently been quoted is that of 
bricklaying. Here it was found possible to reduce the 
movements of the bricklayer from 18 to 5 and even to 2, 
the number of bricks laid per day being at the same time 
increased from 1,000 to 3,500 with, if anything, less physical 
effort for the bricklayer than before. Another instance of 
systematic investigation of manual labour is in connection 
with shovelling. By varying the shovel load it was found 
that the biggest day's work was obtained with a load of 
21 lb. on the shovel. This means that the size of the shovel 
must be carefully varied according to the material being 
handled, a verv large shovel being required for handling 
small coal. Although there are undoubtedly considerable 
advantages to be gained by scientifically investigating such 
points, we think that too much is attributed by Mr. TAYLOR 
to “ motion study " in engineering work ; the trebling of 
output can scarcely be entirely attributed to this factor, 
unless there had been an excessive amount of “ slacking " 
previous to the introduction of Mr. Tavron's methods. 
Although, of course, it is arranged that the workmen earn 
more, though not in proportion to the increase in output, 
the fear of greatly reducing the number of “ hands" 
required is likely to cause the trades unions in this country 
to oppose vigorously any attempt at introducing Mr. 
TaAvLonR's methods over here. The increase of competition 
from abroad, however, should cause our manufacturers to 
investigate carefully the claims made for “ motion study." 
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“The Magnet." —The September number of this magazine, 
which is published by the General Electric Co., contains a 
number of interesting articles that should appeal not only 
to members of the firm but to the electrical public generally. 
These include * Electricity Supply in a Small Irish Town," 
by Mr. E. N. Allan; “The Manufacture of the Osram Lamp," 
by Mr. C. Wilson, of whom, also, a portrait appears, and 
* Some Notes on Leclanché Cells," by Mr. A. T. Bartlett. 
* Our Magnetic Field” contains an account of the doings of 
the staff. 


Cable Interruptions and Repairs. 
Date of en Date of Repair. 


Latakia—Palura ............... May 26, 1910 — 
Alhucemas — Penon de la Gomo Feb. 28, 1912 — 
Melilla—Chafarinas ............ Feb. 28, 1912 — 
Jeddah—Suakim ..... ......... Mar. 4, 1912 — 
Chafarinas—Nemours ......... April 10, 1912 — 
Salonika—Lemnos ............ April 18, 1912 — 
Chio— Tenedos .................. April 20, 1912 — 
Syra—Chio (1 and 2) ........ . April20,1912 ... — 
Scalamova—Samos ............ April 21,1912 ... — 
Marmariza—Hhodes............ April 21,1912 ... — 
Bessika—Tenedos  ............ April 24, 1912 — 


July 5, 1912 ... 
Sept. 10, 1912 — 
Oct. 2,1912 Oct. 26, 1912 
Oct. 9,1912 NM 


Oct. 21,1912 ... = 


Tokyo - Guam........ esee 
Tangier—Cadiz .................. 
Cayenne—Salina.................. 
Puerto Plata — Martinique 


* Pay-as-you-Leave ” Cars.—-It is stated in our American 
contemporaries that the pay-as-you-leave car, put into opera- 
tion by the Cleveland (Ohio) Railway, has been withdrawn 
after a trial of several months. While loading such a car is 
expeditious. it was found that unloading was very slow, and on 
the whole the disadvantages more than offset the advantages. 
The fare box will now be placed at the rear of the car, and the 
car will hereafter be operated in the same way as the “ pay-as- 
you-enter ” cars. 

Guard Wires.—On Friday last a deputation from the 
Municipal Tramways Association and the Tramways and Light 
Railways Association waited upon the Postmaster-General to 
protest against the erection of uninsulated telephone wires over 
trolley wires. 

The deputation, which included tramway managers and others inte- 
rested in tramway undertakings from all parts of the country, was intro- 
duced by Sir Geo. Scott Robertson, M.P., and the speakers included Mr. 
A. R. Fearnley (Sheftield), Ald. Flint (Leicester), Mr. J. M. McElroy (Man- 
chester), Mr. A. Baker (Birmingham) and Mr. Sellon (of the Tramways 
and Light Railways Association). The speaker pointed out that they 
wished to secure the removal of tele ‘graph and telephone wires crossing 
overhead trolley wires, and suggested that the telegraph and telephone 
wires should be placed underground or insulated. At present tramway 
authorities were compelled to have guard wires over their trolley wires at 
points where the telegraph and telephone wires cross the ov erhead tram- 
way wires. The suggestion, therefore, was that the Post Office authori- 
ties should protect their own wires, instead of the tramways authorities 
being responsible for their protection. 

The Postmaster-General promised that consideration would be given to 
the request of the deputation, In the meantime he would place as many 
wires underground as possible, and those which are erected overhead are 
to be insulated on the old terms of payment. 

15,000-kw. Set for Manchester.— The Electricity Committee 
of Manchester Corporation accepted last week the tender of 
Messrs. J. Howden & Co., of Glasgow, for a 15,000 kw. turbo- 
alternator for the Stuart-street power station. Messrs. 
Siemens Brothers Dynamo Works, Ltd.. are sub-contractors 
for the alternator, and Messrs. Richardsons, Westgarth, for the 
condensing plant. The following particulars of the plant have 
kindly been supplied to us by Mr. X. L. Pearce: The main 
turbine will be of the Howden-Zoelly pure-impulse type. with 
14 wheels designed to work with steam at a pressure of 200 Ib. 
per square inch, superheat 200°F., and a vacuum of 274 in. 
The turbine will run at a speed of 1,000 revs . per min., and the 
diameter of the shaft at the journals will be l6in. The main 
condenser will be of the ^* Contraflo " design, and the circulating 
pumps of the Rateau type, the latter being in duplicate and 
driven by steam turbines. The kinetic air pumps and water 
pumps are also to be in duplicate, and each line will be driven 
by an auxiliary steam turbine. The main alternator will be of 
the totally-enclosed type, and will embody all the recent 
Improvements in design introduced by Messrs. Siemens. The 
ventilating air will be supplied by fans on the rotor, as well as 
by an external blower ; whilst all the air will be filtered by the 
standard method adopted on all the large turbo-alternators at 
Manchester, the air being taken in and exhausted from the top 
half of the stator frame. The rotor of the alternator will be of 
the solid type, cylindrically wound. The total weight of the 
turbine and alternator will be 250 tons, or, including the con- 
densing plant, approximately 350 tons. 


Goods Clearing Houses.—On Saturday Mr. A. W. Gattie. 
delivered a lecture on this subject before the Great Central Rail- 
way Debating Society, at Leicester. Mr. F. Hart presided. 
Mr. Gattie said labour was now employed on unremuncrative 
work and absolutely mischievous work. He believed cheap 
transport would effect the re-colonisation of this country, and 
that instead of having to buy 75 per cent. of our food from the 
foreigner we should be able to produce it at home. This would 
mean a national economy of £157,000,000 per annum. We 
might not be able to save all of it. We might only be able to 
save a couple of million pounds per week, but that would be 
something. The reason traders went to the heavy expense of 
the careful packing of goods for railway transport to-day was 
because they anticipated violent treatment on the road. One 
cause of violence was the inadequate equipment and bad 
design of railway goods stations. So long as the hand-truck 
was used, violent treatment would continue. Mr. Gattie then 
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explained his method (which has been described in THE ErEc- | land cement, two parts of sand passing a } in. screen, and four 
TRICIAN), whereby violence can be avoided—viz., by the orga- « parts of crushed limestone passing a # in. screen but retained 


nisation of a clearing-house system, with electrically operated 
machinery. He said railway companies were losing vast sums 
of money every year through shunting. All shunting would 
be avoided in clearing houses. The cost ofthe clearing house was 
estimated by Mr. Edgar Harper to be about £14,000,000. He 
(Mr. Gattie) had discussed the question with a London banker, 
and they were quite agreed that there need be no difficulty in 
raising the necessary capital. The prospect before the British 
rallways was a golden one. 

Mr. Carrington took exception to some of Mr. Gattie's figures 
and statements. Mr. Gattie replied that there was an enor- 
mous wastage, through many thousand waggons standing still 
for a large proportion of the year. They must be kept in 
motion conveying goods to earn money and to be effective. 

A meeting to discuss Mr. Gattie's proposals was held on 
Monday at the offices of Messrs. Cox and Lafone, Tower Royal, 
London, E.C. The meeting was attended by the chief goods 
managers of the London & North-Western, the Great Western, 
and the Midland Railway Companies. It was stated after the 
meeting that the managers would visit the new Transport Com- 
pany's works at a convenient date, when, no doubt, the scheme 
would be further discussed. 

New Uses for Tungsten.—According to the “ Electrical 
World," tungsten is finding an increasing use in electrical work 
besides its application in incandescent-lamp filaments, e.g. 
for sparking or arcing terminals. In some of the newer Crookes 
or X-ray tubes, which are designed to work at high intensities, 
being capable of absorbing 10 kw. and taking “‘ snapshot ” 
skiagraphs of even the thickest parts of the human bodv, 
tungsten has been used as the anode target for the cathode 
rays, the rare metal being backed with copper to convey away 
the heat developed. Although rendered molten by this 
instantaneous impact of electrons, the great surface tension of 
the tungsten prevents loss or change of shape. Tungsten 
electrodes have also been used for gas-engine spark-gaps and 
show longer life than those of other metals of equivalent cost. 

International Time Signals.—The International Time Con- 
ference has recently been sitting in Paris. According to the 
" Morning Post," among the resolutions adopted was one pro- 
viding that the expenses necessitated by a complete system for 
the transmission of the exact time by wireless telegraphy should 
be defrayed by the various nations in proportion to the numbers 
of their inhabitants, and as these expenses will only amount to 
something between £16 and £80 a year for each nation it is 
improbable that any Government will object to this proposal. 
An international * Bureau de l’Heure,” which is to be, as it 
were, the time centre of the whole world, will be established at 
Paris. The time signals transmitted by all wireless stations 
are to be identical on and after July 1, 1913. By this date it is 
hoped that there will be 13 great wireless stations in Europe, 
Africa and America, which will be capable of transmitting time 
signals over more than half the globe. The Conference also 
advised that the transmission of meteorological and other 
scientific reports of value to agriculture, navigation, aviation 
and the like should be widely extended. It also suggested that 


the telegraphic departments should endeavour to establish time | 


centres in a large number of their offices, and should consider 
the means of giving the exact time to private persons. Finally, 
. & Provisional Committee has been appointed to draft and submit 
for the approval of the various Governments the resolutions 
voted bv the Conference. Until this approval has been obtained 
the Paris Observatory will act as the centra! time office. 


Concrete versus Wooden Poles.—According to the “ Elec- 
trical World " the Carnegie Steel Co. recently conducted tests 
on reinforced concrete poles at its South Sharon (Pa.) plant, 
for the purpose of determining the relative cost and strength 
of concrete as compared with wood. The poles tested were 
32 ft. long, 10 in. square at the butt and 6 in. square at the 
top. The corners were bevelled, and iron steps bent up # in. 
were Inserted in the forms before the concrete was poured. 
The mixture employed consisted of one part of Universal Port- 
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on &lin.screen. Each pole required about a barrel of cement, 
1 yd. of sand and } yd. of stone. The reinforcement comprised 
four groups of twisted rods at the corners, placed not less than 
iin. from the surface. Each group was made up of one $ in. 
rod 32 ft. long, two $ in. rods 24 ft. long and two 45; in. rods 
16 ft. long. The reinforcement was thus proportioned to the 
decreasing stress toward the top of the pole. Sheet-steel 
separators held the reinforcement in place and were cut away 
to avoid breaking the continuity of the concrete above and 
below theseparator. The forms used consisted of an upper and. 
a lower section held together by bolts, the lower being a single 
piece, while the upper was made up of a series of units beneath 
which the concrete was forced. Each pole weighed about 
2,500 lb., or approximately five times as much as a wooden 
pole of the same length. The tests were conducted with two 
concrete poles and a 32ft. chestnut pole under the same 
conditions. It was found that the wooden pole showed. 
practically the same deflection as the poles of concrete up to. 
2,000 Ib., the load being applied at right angles to the pole and 
at the top. The deformation at 2,000 lb. amounted to 258 in., 
this loading being far greater than could ever be experienced 
with the poles in actual use. For deflections of less than 15 in. 
the concrete pole showed no permanent set. A test to destruc- 
tion was carried out on one of the poles, and failure resulted at 
the point where the 24ft. reinforcement rods ended, the 
concrete being crushed for about 3 ft. above and below the 
break. The results obtained showed that the cost of manu- 
facture of such poles should be from 30s. to £2, as against 16s. 
to £1, the price of a wooden pole. The cost of wooden poles 
is thus from one-half to two-thirds that of the concrete poles, 
and their life ranges from a minimum of 10 years to a maximum 
of 20 years, whereas the life of a concrete pole is considered to 
be practically unlimited. Moreover, the concrete poles 
require no painting. 


Mercury Vapour Lamps for Street Lighting.— The “ Elec- 
trical Review and Western Electrician” recently gave an. 
account of an installation of six mercury vapour lamps which 
have been erected in a fashionable part of Chicago. The 
primary object of this installation, which is due to private 
enterprise, is to attract trade and at the same time to point out 
by contrast how poor the present illumination of most of 
Chicago's “ down town ” streets really is, and therefore to 
stimulate the city's business interests to take up actively the 
more uniform and thorough lighting thereof on a scale com- 
mensurate with their importance. The length of street so 
lighted is about 320 ft. and the width of the street from 
building line to building line is 80 ft. The sidewalk on each 
side is about 15 ft. wide. It was decided to use six lamps 
mounted on the building fronts about 40 ft. above the street. 
The lamps are suspended 8 ft. from the building, thus hanging 
over about the centre of the sidewalk. The lamps are stag- 
gered so as to form an angle of 45 deg. between the street axis 
and the line joining consecutive lamps. The transverse distance 
between the two lines of lamps is 64 ft., and between adjacent 
lamps on the same side of the street there is 128 ft. The lamps 
are in parallel on a 220-volt continuous-current eircuit, and each 
takes 3°5 amperes, (e. 770 watts. The photometric tests of 
the lamps showed that the maximum candle-power is between 
4,900 and 5,000, and also that the distribution is very favourable: 
for such a powerful highly-suspended lamp. The mean lower 
hemispherical candle-power is 2,500, and at this rating the 
efficiency is 0:38 watt per candle-power. Inclusive of the 
suspension hook, the total length of the lamp 1s 33 in. and its. 
weight is 331b. ; an automatic starting device is also provided. 
The lamps burn from dusk till 1 a.m. Averaging seven hours 
per night, at làd. per kilowatt-hour, the total energy and 
maintenance cost per vear is only 2s. 104d. per curb-foot. 
Practically the only maintenance required is periodical cleaning 
of the outer globes, which is a much simpler operation than 
with flame arc lamps. Renewals of the quartz tubes will 
probably be much fewer than allowed for ; they can be broken 
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only by very careless handling. There is no trimming needed, 


as in the case of all carbon or flame arc lamps.: To facilitate 
inspection and cleaning, the lamp suspension gear can be swung 
toward the most available window, thus making the lamp 
readily accessible. For the entire equipment of lamps, 
mountings and wiring, the capital cost was 4s. per curb- 
foot. Tests made with an illuminometer, at numerous points 
along the street and sidewalk, showed on an average à 
horizontal plane illumination of 1:67 foot-candles. The varia- 
tion therefrom i in no case exceeded 20 per cent. | 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


The final instalment of Mr. Shunkichi Kimura's article on the 
“ Design of a Radio-Telegraph Station ” is given on p. 135. 

The reports of the two experts, Messrs. Haydn T. Harrison and 
Jacques Abady, on the experimental street lighting, by flame arc 
lamps and high-pressure gas, at Manchester, have been presented to 
the Council Abstracts of the reports will be found on p. 140 of this 
issue; whilst the subject is also diseussed in our Leading Article 
(p. 144). 

. At a recent meeting of the Junior Institution of Engineers, Mr- 
‘G. C. Allingham read a Paper entitled “‘ Scientific Shop Management 
on the Taylor System ” (p. 130). 

The annual memorandum issued by Mr. C. E. Stromever, chief 
engineer of the Manchester Steam Users’ Association, deals, on the 
present occasion, with the use of oil as fuel, and with the corrosion of 
boilers (p. 133). 

Mr. W. C. Mountain's address to the Newcastle Local Section of the 
Institution of Electrical Engineers was mainly concerned with the 
application of electricity to mining (p. 151). 

The accounts of the St. Marylebone (London) electricity supply 
department for the year ended March 31st last are analysed on p. 130. 


An abstract of the report of a specia! committee of Manchester 
Corporation on the allocation of trading profits to relief of rates is 
given on p. 157. 

Particulars of the proposals of the L. & Y. Railway Co. and the 
N.E. Railway Co. for extending the use of electric traction on their 
lines are given on p. 155. 

Municipal Loans.—An inquiry has been held into the application 
of Darwen Council to borrow £6,650 for extensions of their electricity 
undertaking (p. 154). Haslingden Council recently applied for 
permission to borrow £5,250 for mains, house services, &c., but the 
amount is to be increased for an extension to Helmshore (p. 154). 5t. 
Pancras Council have applied for sanction to a loan of £13,780 for 
additional generating plant, mains extensions, &c. (p. 154). An 
inquiry has been held into Stoke-on-Trent Corporation's application 
for sanction to a loan of £17,196 for extensions of the electricity 
works (p. 155). 

London County Council have sanctioned loans of £8,486 to Islington, 
£10,000 to Poplar and £10,250 to Stepney Council for electricity 
supply purposes (p. 154). 

Legal.—The arbitration proceedings between the National Tele- 
phone Co. and the Postmaster-General have been continued this 
week (p. 152). 

Companies Reports.—The directors’ reports of the following 
Companies are abstracted :—Cia. Hydro- Electrica de Tucuman, Cuba 
Submarine Telegraph Co., Hurst, Nelson & Co., National Telewriter 
Co., West India & Panama Telegraph Co., Western Telegraph Co., 
and Western Union Telegraph Co. (pp. 161-162.) 


OBITUARY. 


C. K. FALKENSTEIN.—We regret to record the death of Mr. 
Charles K. Falkenstein, which occurred on the 23rd ult., at the age 
of 75, after an illness extending over a considerable time. He, how- 
ever, remained actively engaged in business until less than four 
weeks before his death. Mr. Falkenstein was connected with the 
ebonite trade practically from the time of the introduction of the 
‘material into this country, both as regards its manufacture and its 
application to electrical and other purposes. He was also associated 
with the Britannia Rubber & Kamptulicon Co. since 1864, first at 
their works at Bow Common and later in the City of London. The 
funeral service was held at Christ Church, Streatham Hill, on Satur- 


day last, the interment taking place at Streatham Cemetery, Tooting. 
A number of Mr. Falkenstein’s friends were present. and many 
beautiful wreaths and other floral tributes were received. He leaves 
a widow and an only son, Mr. Conrad K. Falkenstein, A.M.L. E. E. 


E. H. Capiot.—We also. regret to record the death of M. E. H: 
Cadiot, which occurred recently at the age of 74. M. Cadiot 
represented many electrical engineering firms in France, including 
the General Electrie Co. He is also said to have been the first to 
introduce the Lundell motor into France, and thus gave a distinct 
im petus to the small motor trade in that country. 


© V. PorP.—Another French name appears in the obituary columns 
this week, viz., that of Victor Popp, who was. for many vears. con- 
nected with the electricity supply of Paris. He also took part in the 
development of wireless telegraphy. 


PERSONAL. 


On Tuesday Liverpool Corporation adopted the recommendation 
of the Tramways and Electric Power Committee that they be 
authorised to arrange for the retirement of Mr. A. Clough. the resident 
electrical engineer, and that under the special circumstances of the 
case à superannuation allowance equal to one-half of his present 
salary be paid to him from the date of his retirement. Mr. Clough's 
present salary is £1.100 per annum. 

At the same sitting of the Liverpool Council the appointment of 
Mr. Harold Dickinson, of Leeds, as city electrical engineer was 
confirmed. 

Arrangements have been completed for the extension of the muni- 
cipal area of Glasgow so as to include Govan and Partick, and the 
transfer of the electricity undertakings, &c.. in these districts. It has 
been decided to retain the services of Mr. T. C. Parsons, electrical 
engineer at Govan. at £500 per annum until Whit Sunday next. when 
he will be paid a lump sum of £2.000. Mr. Wm. Sillery, of Partick, 
is also to be retained until Whitsuntide at £450 per annum, when he 
will receive £1,500 as compensation for loss of office. 


Mr. Harold Gray, borough electrical engineer at Accrington, has 
sustained a sad bereavement by the death of his wife at the early age 
of 29. It is only four months and a half since Mr. and Mrs. Gray 
were married. The funeral took place on Oct. 24, at Knaresborough 
Cemetery. 


APPOINTMENTS VACANT AND FILLED. 


A charge engineer with good practical mechanical and electrical 
knowledge and experience, is required for large marine engine works 
in Scotland. Applications to Messrs. Walter Bridges & Co., 3, 
Salters’ Hall-court, Cannon-street, E.C. See an advertisement. 


A designer is wanted for induction motors. See an advertisement. 


A competent electrical engineer is required to prepare specifica- 
tions and generally to supervise the electrical arrangements of & 
large firm of colliery proprietors in South Wales. See advertisement. 


An electrical fitter is required for works in South Wales. See 
advertisem ent. 


An experienced man is required to put ragh switchgear con- 
tracts. See advertisement. 

Several electrical fitters are wanted for H.M. Dockyard. Devonport, 
experienced in electrical installations of ships or large works, and 
having thorough knowledge of lighting, motors, telephones, &c. ; 
also a few good armature winders. Applications to Manager, Dock- 
yard Labour Exchange, Manor-street, Plymouth. See advertisement. 


Applications are invited for the position of chief assistant engineer 
for the Corporation electricity endertaking, Edinburgh. Applicants 
must have thorough knowledge of mechanical and electrical engi- 
neering and have had previous experience in a large electrical station. * 
Commencing salary £400 per annum. Applications to the engineer, 
Mr. Frank A. Newington, by Nov. 5 


The Council of Hartley University College, Southampton. invite 
applications for the post of principal of the College. Stipend £1,000 
per annum. Applications to the Registrar by Nov. 9. _ 

An assistant lecturer in engineering will be required. in January 
next at Derby Technical College. Salary £150, rising to £180 per 
annum.  Particulars from the Principal. NON 

An assistant lecturer and demonstrator is required in the engineer- 
ing department of the Borough Polytechnic Institute. London, S. E. 
Salary £150-£170, rising to £200. Applications by Nov. 18, 
Particulars from the Principal. 
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. London County Council invites applications for the position of | 
head of the electrical engineering and physics department of the 
Salary £300 per 
annum. Applications (on official forms to be obtained from the 


L.C.C. Hackney Institute, Dalston-lane, N.E. 


Education Officer, L.C.C. Education Offices, Viotoria Embankment, 
W.C.) must be in by Nov. 4. 


London County Council invite applications for the position of 
teacher of practical electric wiring at the L.C.C. School of Engineering 


and Navigation (Poplar, E.), on Tuesday and Thursday. Fee 10s. 6d. 


an evening. Applications (on official forms to be obtained from the 


Education Officer, Victoria Embankment, W.C.) by Nov. 4. 
Applications are invited for the position of assistant to the elec- 


trical engineer of Hull Corporation tramways. Salary £200 per 
annum. Applications to Chairman of the Tramways Committee 


bv Nov. 11. 


Mr. J. P. Robson has been appointed assistant electrical engineer 


at Shipley electricity works. 
Mr. W. Thompson, sen., switchboard attendant at Walthamstow, 


has been appointed charge engineer for three months on trial, at a 


commencing salary of £2. 5s. per week. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—The opening meeting of this 


Institution will take place on Thursday, Nov. 14, at 8 p.m., when 
the premiums awarded for Papers read or published during the 
session 1911-1912 will be presented, and when the president, Mr. W. 
Duddell, F.R.S., will deliver his inaugural address. 


British Association.—According to our Australian contemporaries 
extensive preparations are already being made for welcoming the 
British Association to Australia in 1914. 

A preliminary meeting, under the auspices of the Australian Associa- 
tion for the Advancement of Science, has been held recently, at which 
Prof. David asked one person in each State to arrange for the formation 
of a local general and local executive committee. There would be a 
‘central executive committee, with headquarters in Melbourne, to which 
each local executive would send representatives, and it was intended to 
appoint a paid organising secretary. It was anticipated that there 
would be at least 200 official representatives of the Association visiting 
Australia. They would be the leaders of scientific thought in the old 
country. Including the lady visitors and wives of the scientists, there 
would be about 300 visitors. Prof. David explained that Lord and Lady 
Chelmsford had consented to act on the committee. Mr. MeGowen had 
stated that the State Government would do everything possible to ensure 
the success of the visit, which was altogether outside the sphere of party 
polities. The various professions, commerce and many country repre- 
sentatives were assisting. Everything pointed to the meeting of the 
British Association in Svdney being in every way a success, and an epoch- 
making event in Australian history. [t was announced that Sir Normand 
MacLaurin had been selected as vice-chairman of the local executive 
committee, and Mr. J. H. Maiden, hon. secretary of the Australasian 
Association for the Advancement of Science, was elected hon. secretary. 
Mr. Maiden announced that provisional replies had been received from 
all the public and scientific bodies which had not met in time to send 
accredited representatives. The itinerary was announced as follows : 
The delegates would arrive in Fremantle on Aug. 4, 1914, an advance 


partv being the guests of the Western Australian Government for some | 


days previously. They would proceed to Adelaide, remaining for five 
days, during which there would be receptions, public lectures and 
excursions. In Melbourne they would stav for seven days, and part one 
of the presidential address would be delivered, while there would be 
sectional meetings, receptions, public lectures and excursions. In 
Svdney the programme would be practically the same. They would 
stav seven days, and the second portion of the presidential address would 
be delivered. Four days would be spent in Brisbane, during which there 
would be receptions, lectures and excursions. The visitors would leave 
Brisbane on Sept. 1 for England, via Cairns, Port Moresby, Darwin, Java, 
Singapore and Colombo. A small party would probably visit New 
Zealand by special invitation of the Dominion Government. 

Tramways and Light Railways Association.—The current issue of 
the “ Journal ” of this Association contains the names of a Special 
Committee that has been formed for the purpose of considering the 
advisability of drafting a standard set of rules and regulations for 
motormen and conductors. An account is also given of the 
meeting of the Municipal Tramways Association held in London 
lust September. 

Royal Society of Edinburgh.—Dr. C. G. Knott, lecturer in Applied 
Mathematics in the University of Edinburgh, has been elected 
general secretary of this Society in succession to the late Prof. Chrystal. 

Electrical Trades’ Benevolent Institution.— The date of the 
annual festival dinner of this Institution has been definitely fixed for 
W ednesday, April 16, 1913. 


Thursday, November 7th, “C” 


- Manchester. Electro - Harmonic .Society.—This Society opened 
the present session at the Albion Hotel, Piccadilly, Manchester, om 
Friday last; the 25th inst., about 153 members and friends being 
present, with the president, Mr. S. L. Pearce, in the chair. 

Mr. PEARCE, after greeting the company, referred to the fact that since 
the first meeting of the Society in March last the membership had in- 
creased from 70 to 123, exclusive of about 25 vice- presidente. Five 
more concerts were to be held during the session and provision was being 
made for the introduction of very talented artistes on each occasion. 

Mr. P. Cox, representing the London Electro- Harmonic Society, con- 
veyed the good wishes of Messrs. Alabaster and Gatehouse and remarked 
that the Society to which he was attached commenced its career with a 
much smaller membership, and under less favourable circumstances than 
the one at Manchester. |. . 

The musical programme, under the direction of Mr. W. J. Smith, was. 
highly successful and vigorously applauded. The proceedings were brought 
to a close with a few brief remarks in which the secretary, Mr. J. Hill, 
responded to the good wishes of the London Electro-Harmonic Society. 


EDUCATIONAL NOTES. 


Lectures on Illuminating Engineering.—The first of a special series 
of lectures on this subject at the Polytechnic / Regent-street, W.) took 
place on Friday. Oct. 25. The lecturer. Mr. W. C. Clinton, of Univer- 
sity College, first gave a brief account of the fundamental laws of 
light and colour, and showed some interesting experiments illustrating 
the appearance of coloured objects illuminated by the arc lamp, the 
mercury vapour lamp and the neon tube. The next two lectures of 
the course, which will be given to-day and next Friday, will deal with 
electric lighting. They will be illustrated by lantern slides and 
exhibits of the latest types of lamps. 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, Nov. 1st (to-day). 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting in the Banqueting Hall, Midland Hotel, Man- 
chester. Mr. A. A. Day’s Presidential Address will be delivered 
by Prof. E. W. Marchant. 

MONDAY, Nov. 4th. 
SociETY OF ENGINEERS. 

7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Paper on “The 
Generation and Electrical Transmission of Power for Marine 
Transportation," by Mr. Wm. P. Durtnall. 


TUESDAY, Nov. bth. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University. Man- 
chester. Paper on “ The Turbo-Converter: A High Speed 
Direct-Current Generating Unit," by Mr. F. Creedy. 


INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at the Institution of Mechanical Engineers, 
. Storey's-gate, London, S.W. Presidential Address by Mr. R. 
Elliott-Coo per. 
WEDNESDAY, Nov. 6th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Hotel Metropole, Leeds. Inaugural 
Address by Mr. S. D. Schofield. 
FRIDAY, Nov. 8th. 
PHYSICAL Society. 
8 p.m. Meeting at the Imperial College of Science, Imperial 
Institute- road, South Kensington, London. S.W. Agenda: 
“On a Method of Measuring the Thomson Effect,” by Mr. 
H. R. Nettleton; “ An Improved Joule Radiometer and its 
Applications," by Mr. F. W. Jordon; “ Note on the Attain- 
ment of a Steady State when Heat Diffuses along a Moving 
Cylinder," by Miss A. Somers; and “ The Thermomagnetic 
Study of Steel," by Dr. S. W. J. Smith. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. LEAF. 
The following orders have been issued for the current week :— 
Monday, November 4th, “ A " Company.—Company Training, 7 p.m. to 
10 p.m. 
Tuesday, November 5th, B " Company. — Recruit Instruction, 7 


10 p.m. ; Company Training. 7 p.m. to I0 p.m. 
Company.—Com pany Training. 7 p.m. 


i p.m. to 


to 10 p.m. . 
Friday. November 8th, ^ D" Company.—Recruit Instruction, 7 p.m. to 
10 p.m. ; Company Training, 7 p.m. to IO p.m. 


Saturday, November 9th.— Head. Quarters will be opened for the trans- 


action of Regimental business from I0 a.m. to 12 noon. 
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ST. MARYLEBONE (LONDON) ELECTRIC SUPPLY 
ACCOUNTS, 1911-12. 


The steady progress made by this undertaking during recent years 
was maintained during the 12 months ended March 31st last. In 
‘spite of a large increase in the ‘“‘ rates and taxes" item, the total 
-expenses per unit sold have been reduced, due largely to lower capital 
charges per unit. Even so, however, the excessive capital outlay on 
the undertaking is still a serious handicap, as is evident from the 
analysis of the accounts which is set out below. 

Owing to the tariff which is now in force it is impossible to give the 
individual figures for the number of units sold for lighting, power and 
heating respectively ; but, taking the whole of the private supply, 
there has been an increase of nearly a million units for the year under 
consideration. As the public lighting output shows a considerable 
increase the total output for all purposes has advanced by well over 
-one million units. 

The motor connections have increased to about the same extent 
as in the previous year, but a marked development has taken place 
in heating, cooking and “‘ other uses." The total connections of this 
class of apparatus totalled at March 31st last 3,922 kw., as against 
2.771 kw. at March 31, 1911. The total includes 1,814 radiators (an in- 
. crease of 491),309 cooking utensils(an increase of 142) totalling 657 kw., 
559 electric irons, 483 medical apparatus and 836 unclassified utensils. 

The progress of the department during the last three years is 
summarised in the following Table :— : 


Year ended 


March 31, | March 31, | March 31, 


1912. 1911. 1910. 

Number of units sold for— 

Private lighting ........... : 9,151,553| 8,447,124 

Heating and cooking. vrs pTBETSTÉP] 1,787,818] , 1,586,333 

Street lighting .......... 1,017,538| 1,397,585 743,002 

Electric traction ......... HIR Nil Nil Nil 

TOTAL OUTPUT...............HHHHHR 13,488,698 | 12,336,956 | 10,776,459 

‘Total No. of units generated............ 17,239,874 | 15,881,452 | 13,910,922 
Units used on works ................ee 1,053,574 990,359 " : 
Units lost in distribution, &......... 2,697,602 | 2,554,137 } 3,544,406 
Per cent. of ditto to units generated. 15-6 14-8 T 
Total maximum load..................--- 8,748 kw.| 8,333 kw. | 7,824 kw. 
Load factor of whole supply, per cent. 17-7 16-9 15-7 
Total No. of Consumers ...............-. 8,742 8,098 7,479 
Total No. of motors connected......... 1,024 870 132 
Total heating, cooking and “ other 

uses " connections.......... eene 3,922 kw. | 2,771 kw. | 1,972 kw. 
Total capacity of all motors con- j | 2,883 kw. | 2,486 kw. | 2,117 kw. 

nected ........sesesseseresesessseeeseee ( (3,785 H.P.) (3,254 H. P.) (2,838 H.P.), 


Total connections, in kw..............-- 22,488 20,642 | 19,084 


syn ae ee Se eS SS E CALCE 


Turning now to the production of the energy, the chief feature 
of course, is the large increase in the “ rates and taxes " item. It 
may also be mentioned that it has been estimated that the labour 
unrest in the railway and coal trades during the year had an adverse 
effect of nearly £1,000 on the accounts of the Department. It will 
therefore be seen from the above that the reduction in the surplus 
from £12,089 to £8,570 is not so unsatisfactory as appears at first sight. 

As regards the Sales and Publicity Department, the net cost to the 
undertaking is only £1,210, or 0-02d. per unit. This result is con- 
sidered very satisfactory, and the cost is a marked decrease on the 
sum of £2,212 last year. The Sales Department, it will be remem- 
bered, in addition to obtaining new business, have also to attend to 
complaints and to endeavour to retain business; £935 was spent on 
maintenance of consumers’ installations and £1,005 on the mainten- 
ance of fittings. &c., on hire. The Committee remind the Council 
that the new scheme of working, by which a large proportion of the 
orders obtained is sub-let to a number of electrical contractors, in- 
volves a lower margin of profit, and next year it is not anticipated 
that such a satisfactory financial result will be recorded, so far as this 
branch of the work is concerned. | 

We give below an analysis of the accounts of the Electric Supply 
Department for the year ended March 31, 1912, together with the 
amount per unit sold of each item, the latter figures for the previous 
year being also given. Per unit sold. 
1911-12. 1910-11. 


Kiel E ccna van ee reb Ea Ee a ava ase £16,047 ... 0-28d. ... 0-27d. 
Oil, waste, water, &c......... eee 215 ... O-Old. ... O-Old. 
Salaries and wages at power station ...... 5,241 ... 0-09d. ... 0-10d. 
Repairs and maintenance ..........+-++2++++ 3,730 ... 0-07d. ... 0-05d. 
Miscellaneous ......... enr 166 ... 0-00d. ... 0-00d. 

Total Generating Expenses ............ £25,399 0-45d. 0-43d. 


———— — d 


Per unit sold. 


Distribution Expenses. 1911-12. 1910-11. 


Wages (e£. repairs).......... esee £1,403 ... 09:03d. ... 0-02d. 
Repairs to mains ........... eene 1,940 ... 003d. ... 0-04d. 
Repairs to meters, &c..............eeeeeeeee 1.260 ... 0-02d. ... 0-03d. 
Repairs to sub-stations ....... —— 1.208 ... 0-02d. ... 0-02d. 
Salaries and establishment charges . ...... 1,680 ... 0-03d. ... 0-044. 
Total Distribution Expenses ............ £7,491 ... 0-13d. ... 0-15d. 
Management Expenses, &c. 
Salaries 232 coole Rida RSU ESPACES ER QUA E £4,801 ... 0-094. ... 0-10d. 
Wages of meter readers ........eeeeeeeeee eens 905 ... 002d. ... O-Old. 
Stationery and printing........... eese 649 ... Old. ... O-Old. 
Generalandcentralestablishment charges 1,712 ... 003d. ... 0-04d. 
Law and Parliamentary expenses ......... 76 ... 000d. ... 0-01d. 
Special expenses. ...... eese eene 685 ... O-01d. ... O-U2d. 
Total Management Expenses, &c. ......... £8,828 0-164. 0-19d. 
Rents, rates ATIC CHXes. cu eese Ro siiras anad £13,845 ... 0-25d. ... 0-09d. 
Sales, publicity, &c............. eene £1,210 ... 0-02d. ... 0-04d. 
TOTAL COSTS (ex. capital charges) ....... £56,713 ... 1'01d. ... 0:90d. 
Capital Charges. 
Interest ..... eee £74,235 ... 132d. ... 147d. 
Sinking fund.............. eene 39,559 ... O-71d. ... 0:744. 
Additional payment on taking up loan ... 353 
MisecllallGQUS; cox cae petesdu as vecteur EOS ENS 358 H 0-01d. ... 0-02d. 
Total Capital Charges................... £114,505 2-04d. 2.23d. 
TOTAL COSTS (inc. capital charges)......... £171,278 ... 3°05d. ... 913d. 
Revenue. 
Private consumers........... enn £162,053 3-06d 3.21d 
Public lighting (less £5,193 maintenance) — 9,165 TUE iei 
Meter rents .....- ccccccccccsncccccsesncccsccvece 6,532 ... O-12d. ... 0-12d 
Interest on bank balances (less due on 262 ... 0-00d. ... 0-Uld 
consumers?’ deposits) sseesseseesseseeseeseo 
Miscellaneous .....eesesoeseseeseesoecsesesssesee 1,236 0-02d. 0-02d 
TOTAL REVENUE ..............HnnHnHH M £179,818 3-20d. 9-36d. 
Balance .........-eeeeeeeeee nennen nenne £8,570 ... O-15d. ... 0-23d. 


Of this balance, £3,266 is allocated to the cost of sundry improve- 

ments and special works, £1,204 for fittings supplied on hire to con- 
sumers and £37 for capital expenditure written off, viz., service lines 
destroyed. The remaining sum of £4,063 is unappropriated, bring- 
ing the total credit balance carried forward to £35,756. 
: 4 The capital expenditure during the year was only £8.663, thereby 
bringing the total outlay at March 31st last to £2,069,823. Owing 
to the small expenditure during the year the various items com- 
prised in the above total do not differ appreciably from those set out 
in our issue of August 18, 1911, when we analysed the previous 
year’s accounts. 


(ec ——— ————— 


SCIENTIFIC SHOP MANAGEMENT ON THE TAYLOR 
SYSTEM.* 


BY G. C. ALLINGHAM. 


Summary.—The author describes the system of motion study intro- 
duced by Mr. F. W. ‘Taylor, whereby the minimum amount of labour 
required for any piece of work can be ascertained. By systematic study of 
the various movements performed in carrying out any work, the output of 
the workmen may be trebled, or even quadrupled, whilst the physical 
effort expended may even be reduced. "Ihe United States are rapidly 
adopting the new system, and it is important that this country should 
do the same if it is not to be left behind. 


It has long been universally recognised that manual labour, gene- 
rally speaking, 1s very inefficiently performed, and that the working 
man, if only he could by some means be induced to do his best, could 
do a great deal more work, per hour or per day. than he actually does. 
Many remedies for this state of things have been proposed and tried ; 
such as premium or bonus systems of payment, profit-sharing or co- 
partnership of various kinds and philanthropic schemes ; but none 
of these have met with any considerable measure of success 

As things are at present, the interests of masters and of men are 
essentially opposed in this respect, that it is the interest of the masters 
to get as much work as possible out of the men in a given time, while 
it is the interest of the men to do as little work as possible in the time. 
There is also always a natural tendency on the part of the worker to 
jog along at an easy pace, unless there is something to keep him con- 
stantly up to the scratch. A further cause of inefticiency is that the 
men do not know how to do their work in the most efficient way. 


rR re 
auf. Abstract of a Paper read before the Junior Institution of Engineers. 
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Employers do not attempt to ascertain in any systematic way what is 
the most efficient and quickest way to do each job or to give definite 
instructions to the men how to do it; the man is supposed to “ know 
his trade,” to need only to be told what to do, and not exactly how it 
should be done. 

Mr. F. W. Taylor, the distinguished American engineer, has, how- 
ever, now shown us how we may change all this. He has shown us 
how the amount of labour required for any given piece of work may be 
scientifically ascertained, as accurately as the amount of material. 
For the past 30 years Mr. Taylor, and those associated with him, have 
been engaged in a systematic study of manual labour of various kinds, 
with a view to determining, in a scientific manner, the laws governing 
the speed with which work of all kinds can be done. As the result of 
their investigations, they have found that, as a general rule, work can 
be done, not merely in spurts, but steadily and continuously, in from 
one-half to one-quarter of the time hitherto expended, and, by apply- 
ing their methods to practice, they have actually succeeded in doub- 
ling, trebling, and even quadrupling the output of the workmen of 
those firms who have adopted the Taylor System of Scientific Manage- 
ment. 

The present author has had no personal experience of the working 
of the system which he describes, but he owes such knowledge of it as 
he possesses principally to the works of Mr. Taylor. He has, however, 
been so deeply impressed with the immense importance of the prin- 
ciples underlying the Taylor system of management, and with its 
results, that he feels very strongly that every engineer ought to be 
acquainted with it. 

The principle on which Mr. Taylor and his associates have worked 
throughout their investigations has been to analyse every piece of 
work into its component elements, and to study and time each element 
separately. While the timing is being done, the motions of the man 
are being carefully watched ; and, if the observer is an expert who 
has had considerable experience of study of this kind, he generally 
finds it possible to cut out unnecessary motions and to improve others, 
and so to speed up the work considerably. This “ motion-study," 
or systematic study of the motions performed by a worker, is in 
itself a very important branch of the process of increasing the efficiency 
of labour. For instance, the motions of a bricklayer in laying a brick 
were reduced from 18 to 5, and, in one case, from 18 to 2, and the 
nuniber of bricks laid was increased from 1,000 to 3,500 per day, with, 
if anything, less physical effort to the bricklayer than before. 

Systematic experiments have been made to ascertain the most effi- 
‘cient method of carrying out various kinds of work. For instance, 
the art of shovelling has been scientifically investigated. Two or three 
first-class shovellers were selected, and, for several weeks, their work 

"was carefully observed by trained observers; the shovel load was 
gradually varied, and it was found that there was a definite shovel 
load with which a larger tonnage per day could be shovelled than with 
a load either above or below that amount. A first-class man could do 
his biggest day's work with a load on his shovel of 21 lb. ; with a load 
of either 24 lb. or 18 lb. he could not do so much. As a result of this, it 
was found that it paid to use shovels of different sizes for different 
materials ; for instance, the same shovel that would pick up 30 Ib. of 
iron ore would pick up only 4 lb. of small coal, which is not only lighter, 
but very slippery ; it is obvious, therefore, that a smaller shovel should 
be used for the ore and a much larger one for the coal. 

Another instance that may be mentioned is the loading of pigs of 
iron into railway trucks from stacks on the ground. Instead of allow- 
ing the men to work and rest as they felt inclined, they were told when 
to pick up à pig and walk, and when to stop and rest. And it was found 
that whereas, when left to their own devices, the men loaded 12} tons 

-of pig per man per day, when they worked according to instructions, 
with those intervals of rest which were found by experiment to be best, 
they could handle 473 tons per man per day, or very nearly four times 
as much. This result could never have been attained without time 
study and training of the men ; without training they could not tell 
how often and how long they ought to rest. If no daily task is fixed, 
the men rest, more than is necessary, they could work more and rest 
less without overtiring themselves ; on the other hand, if the task 
were fixed at the higher limit and the men were left to reach it as best 
they could without guidance or direction, they would probably rush at 
the work and tire themselves out before half the day was done. In all 
heavy labouring work of this description it has been found that there 
is a definite percentage of the working day during which the man can 
be under load without becoming unduly exhausted. 

By far the most remarkable of all the instances of scientific investi- 
gations of this kind which have been made by Mr. Taylor and his co- 
workers was that of what he calls “ the art of cutting metals." Experi- 
ments were made to determine the laws connecting the cutting speed 
and feed with the rate at which metal could be removed (turning, 
planing, milling, &c.) from the casting or forging. The choice of speed 

-and feed is affected by a large number of variables, which were studied 


individually. By plotting the results of the various series of tests, 
curves were obtained, from which mathematical expressions were de- 
duced representing the relations between the different sets of variables; 
These expressions were found to be logarithmic in character, so that it 
was possible to construct slide-rules, by means of which the very com- 
plicated equations which have to be dealt with can be solved without 
difficulty by any ordinary clerk or foreman. With such a slide-rule 
the best speed and feed for a given job, on a given machine, can be 
worked out in a fraction of a minute. 

When the correct cutting speeds and feeds for the jobs in hand are 
calculated in this way it is frequently found that, in order to obtain 
them, it is necessary to alter the pulleys on the machines or counter- 
shafts, or the feeds of the machines, and, by alterations of this kind, 
great increases of output are often obtained. In fact, this investiga- 
tion has shown up the fact that hitherto the driving and feed gears of 
machine-tools have not been designed on any scientific basis. 

Having ascertained how to calculate the cutting speed and feed, the 
time required to remove a given amount of metal can thus be esti- 
mated ; in other words, we can calculate how long the actual machin- 
ing of any job should take. Special slide-rules have been constructed 
for this purpose also. When any given machining job has to be done 
it is divided up into its elements, such as: (a) Lifting work from floor 
to machine, (b) putting on carrier, (c) adjusting work in chuck or on 
centres, (d) calipering, (e) setting tool, (f) making cuts, (g) extra 
hand work, (^) removing work. In making actual time-studies these 
elements are still further sub-divided. The above gives some idea of 
the methods by which it has been found possible to ascertain how 
quickly work of various kinds can be, and ought to be done. 

The principles of scientific time-study may be summarised briefly, 
as follows: (1) Each piece of work is analysed into its constitutent 
elements ; (2) the minimum time required to carry out each element, 
$.e., its '' unit-time," is determined and recorded ; (3) records of unit- 
times for à large variety of elements having been accumulated, the 
time that will be required for carrying out any new job can be pre- 
dicted with a high degree of accuracy by adding together the already 
known unit-times of the elements of which it is composed. "When 
fixing à standard time for a new job the time required is calculated in 
this way, and afterwards checked by putting on a first-rate man to do 
the job and timing him with a stop-watch. nal 

A very large quantity of data have already been amassed,’as the 
result of the work of Mr. Taylor and his associates, as to the “ unit- 
times ” for the elements composing work of a great variety of kinds, 
and these data are, of course, being added to every day. It is to be 
hoped that some day a handbook will be published giving tables of 
unit-times for all kinds of work, thus enabling anyone to calculate how 
long any kind of work ought to take. 

Mr. Allingham then proceeds to discuss the advantages to the em- 
ployer of being able to ascertain how quickly any kind of work can be 
done. In the first place, he can define the amount of work which each 
of his workmen ought to do in a day, and he can fix the piecework or 
premium rates on a definite and accurate basis, giving the men an 
undertaking that, so long as the method remains unaltered, the rates 
will never be '* cut." The rates are, therefore, fixed so that, by work- 
ing fairly, the men are able to earn wages exceeding the ordinary rates 
by an amount which varies between 30 per cent. and 100 per cent., 
according to the class of work. When the payment is by time a large 
fixed bonus is paid, in addition to the ordinary day-wages, if the work 
is done in standard time or less. This bonus usually amounts to from 
20 per cent. to 50 per cent. of the total day-wages, according to the 
class of work. 

In order to carry out the system, a special planning department is 
provided in the works. The time-studies are carried out by the staff 
of this department, who prepare an “instruction card ” for every job 
which is issued to the workman. On this card all the elements of which 
the job is made up are set forth in a table, together with the standard 
" unit-time ” allotted to each and the fatigue-allowance. The card 
specifies the tools, jigs, &c., to be used for each operation, and, in the 
case of machining, it states where to start each cut, the exact depth of 
ea:h cut, how many cuts to take, and the speed and feed to be used 
for each cut. On the card are also entered the numbers of the drawings 
to be referred to, and, of course, the piece number and order number 
of the job; the piecework or premium rates to be paid for the job are 
also stated. The planning department also arranges the exact route 
by which each piece of work is to travel through the shop from machine 
to machine, so that it may be done in the most economical manner. 

Details of the staff necessary, and of the various tables, etc., are 
given by the author in his paper. 

The first few changes which affect the workmen should be made 
exceedingly slowly, and at first only one workman at a time should be 
dealt with. These men should be carefully selected ; they should be 
induced to take an interest in the new methods and to understand 
that these will be to their own advantage. A point is eventually 
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reached, probably after about one-quarter to one-third of the men 

have been changed over from the old to the new, when it begins to 
dawn upon the rest of the men in the shop that those working under 

' the new system are doing much better than they are themselves ; à 
complete revolution then takes place in the public opinion in the shop, 
and after that, rapid progress can be made. 

No doubt, when the Taylor system comes to be introduced into this 
country the trade unions will not like it at first; but these difficulties 
will only be temporary. In the long run the trade unions will no 
more be able to resist the introduction of the Taylor system than they 
have in the past been able to resist the introduction of labour-saving 
machinery. The system is based on the right principles, and it is 
bound to come. 

The system is already in extensive use in the United States and 
Canada; it has been adopted by a number of important concerns, 

'and its use is rapidly spreading. Mr. Tavlor has stated that at least 
50,000 workmen in the United States are employed under this sys- 
‘tem. It has been applied to a large variety of different trades, and 
‘there appears to be no reason why it should not be applied with equal 
success to work of almost every kind. The results that have been 
obtained by the system are exceedingly striking ; the output per man 
has been increased three or fourfold, so that, although the earnings 
per nian have been increased by from 30 to 100 per cent., as already 
méntioned, the total labour costs have been reduced to one-half, or 
less than one-half, of what they were in even well-managed works 
. under the old system. This represents the improvement that has 
been obtained solely as the result of the introduction of the system of 
scientific management, the plant and equipment remaining the same as 
before. These results are so remarkable that no one can afford to 
ignore them, and we ought to give the Taylor system our very serious 
consideration if we do not intend to be outstripped by the United 
States. | 


INTERNATIONAL CONGRESS OF APPLIED CHEMISTRY. 
(Concluded from page 102.) 


ELECTROLYTIC EXTRACTION OF COPPER FROM SULPHIDE ORES. 


In an informal Paper by Mr. J. O. Handy an account was given of 
some experiments on the extraction of copper from sulphide ores by 
roasting, leaching and electrolytic deposition. The speaker described 
briefly the method of roasting the sulphide ore to sulphate in a rever- 
beratory furnace, and discussed the element of the degree of fineness 
to which the ore must be ground. In electrolysis carbon anodes will 
not do, since thev are rapidly disintegrated, but lead anodes packed in 
a fabric are suitable. They produce 23 1b. of copper per horse-power- 
day. An advantage of the process is that a pure product is obtained 
right away, the cathodes being of high purity containing no arsenic, 
&c. A disadvantage of the process is that the silver and gold are 
lost. 

CORROSION. 

Altogether six Papers were presented on this question. In one 
by Mr. W. B. Schulte, the author points out that investigations of 
corrosion of underground structu’es occasionally reveal cases of corro- 
sion under certain conditions which preclude a consideration of stray 
currents from electric railways as the cause. Filled ground, espe- 
cially that containing cinder, coal and furnace products, is found 
harmful, the reasons of which are ascribed to the formation of sul- 
phuric acid fron the sulphur in the material and to the electrolytic 
corrosion set up by the iron in contact with the carbonaceous material 
which is at a lower potential than the iron. The objection to the 
former theorv is that after a severe heating the sulphur is usually 
expelled. Cases of corrosion also have been noticed where the car- 
bon bed lay near the surface of the ground and was not in contact 
with tlie iron at the locality where corrosion was taking place. If the 
carbon bed is connected to the iron at some other place an active 
couple will be formed which will produce current to cause corrosion 
of the iron. Polarisation will tend to decrease this current, but this 
polarisation is minimised if air has access to the carbon bed. 
Measurements of current flow and potentials were made in the labora- 
tory withapparatus which approximated the conditions found in the 
field. A weighed iron plate was embedded in clay on the top of 
which rested a bed of carbon, electrical connection between the two 
being made by a wire cireuit containing à switch. Readings of 
current and voltage were made at different intervals during the run 
of 58 days. Single potentials of the carbon and iron against the clay 

vere also measured. 


Initial single potentials—carbon | .................. 0-638 volt 

Initial single potentials—iron .............. eee 0.201 ,, 
Total esci ei tovc riis tected veles tenuate 0-842 volt 

Initial current oo ee eee cccsenes vanes catevasevededeesss 0-052 ampere 
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Average voltage 0-35 volt ; average current 0:03 ampere. The 
average current flowing would destroy about } 1b. of iron per year. 
A gas main lving near a watér main, each buried in a different soil 
was found corroded. The corrosion was explained by the fact that 
the mains were at different potentials to the soils in which they were 
buried, and that the connection on the consumer's premises afforded 


a path for the current so that a large active electrolytic couple was 
formed. 


In à Paper on 


* À METHOD FOR TESTING THE MUTUAL CORROSIVE EFFECT OF 
METALS." 


by Messrs. H. H. Hanson and W. K. Lewis, the authors describe 
a method for determining the influence of one metal on the 
corrosion of another with which it is in contact. The method is 
based in principle on the electrolytic theorv of corrosion. The 
met hod consists in connecting electrodes of the two metals through an 
ammeter, keeping the solution about the electro-negative metal 
saturated with air and measuring the current in the external circuit. 
The distance of the electrodes, the concentration of the electrolyte, 
the resistance of the external circuit and the temperature must be 
kept constant. To illustrate the utility of the method. tests were 
made of the action of alloys of zinc and copper on the corrosion of 
iron. The action of alloys of tin and lead on iron was also investi- 
gated. Terne-plate is claimed to resist corrosion better than tin. 
But the authors calculate from their results that lead accelerates the 
corrosion of iron far more than tin, and that lead-tin allovs accelerate 
increasingly with the proportion of lead. If terne-plate is really the 
more resistent, it must be on account either of the smaller number of 
pin-holes, due to à better adhesion of the coating. or of a different 
structure of the holes themselves, which interferes with corrosion. 
A Paper on an 


* ELECTROLYTIC METHOD FOR THE PREVENTION OF THE 
CORROSION OF IRON AND STEEL." 


was presented bv Messrs. J. K. Clement and L. V. Walker. The 
object of the investigation was to determinethe current density 
required to prevent the corrosion of steel immersed in acid 
waters. The influence of the following factors was investigated : 
(a) Rate of stirring of electrolyte. (4) Amount of oxvgen present 
in electrolyte and (c) Acid concentration. The last-named is 
probably of least importance, especially in dilute solutions. The 
rate of stirring of the electrolyte is the most important factor. 
With a low rate of stirring in N/100 H,SO, a current density of 
0-5 to 0-8 milliampere per square inch reduces the corrosion loss to 
a negligible value. The change in the potential of the iron cathode 
corresponding to this current density was about 0-04 volt. It was 
found that the current density required to prevent corrosion can 
be calculated from the loss in weight of the metal under the given 
conditions, when not protected, and the electrochemical equivalent 
of the iron. 

The author reached the following conclusions :—It has been shown 
that the corrosion of iron submerged in sulphuric acid solutions may 
be prevented bv imposing a counter E.M.F. The density of the 
current required to prevent corrosion depends on various factors ; 
acid concentration, amount of dissolved oxygen and degree of circu- 
lation of electrolyte. The influence of these factors has been studied 
and curves have been given showing the current density necessary 
under various conditions. It has been found that the current den- 
sitv required can be calculated, within the limit of experimental 
error, from the loss in weight and of the metal under the given con- 
ditions when not protected. 

A Paper on mill scale as a cause of the pitting of steel pipes, by 
Messrs. G. C. and M. C. Whipple, reaches the following general con- 
clusions relative to short time tests for corrosion, and to the part 
plaved in corrosion by mill scale : Accelerated corrosion tests of iron 
and steel plates made by immersion in strong acid solutions are of 
little value as indicating the probable corrosion of the metals in water 
under conditions of actual service. Accelerated tests made in running 
water by the use of a current of electricity give results that indicate 
the manner in which the plates will probably corrode in service ; 
that is, whether by pitting or bv general corrosion. When steel pipe 
lines fail thev do so by the formation of numerous pits that ulti- 
mately form holes and cause leaks. An important factor in the 
formation of pits, commonly recognised but by no means fully appre- 
ciated. is the mill scale. Steel plates that pit badly under the elec- 
trolvsis test when the scale is left on do not pit after the scale has been 
removed. <A galvanic survey of the mill scale, made by determining 
the current that will pass through a sensitive galvanometer placed in 
the circuit of wires that connect the mill scale with the metal beneath, 
gives results that difler materially for wrought iron and steel, and from 
which an index of the uniformity of corrosion may be calculated that 
bears a general relation to the hability of the metals to form pits.. 
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"The electrolysis tests and the galvanic survey show that wrought iron 
has a less tendency to pit than steel, and that American ingot iron 
is intermediate between the two, but resembles steel more nearly 
than it does wrought iron. Steels containing copper differ but 
slightly among themselves and from steel that contains no copper, 
in their tendency to form pits. To protect steel or ingot iron a gainst 
failure by pitting the best remedy is the removal of the mill scale. 
Efforts should be made to reduce the expenses of doing this, or to 
modify the character of the scale during its manufacture. This 
appears to be the direction in which future improvements in the manu- 
facture of steel plates for pipe-lines should be. 


INFLUENCE OF VARIOUS ELEMENTS ON THE CORRODIBILITY OF IRON. 


A Paper by Messrs. C. F. Burgess and J. Aston gives an account of 
tests on the corrodibility of 72 allovs made as part of an extensive 
investigation on electrolytic iron and alloys produced therefrom, 
carried out under a grant made a number of vears ago by the Carnegie 
Institute. The test samples were first exposed to weather conditions 
for 162 days, and after the removal of rust and weighing they were 
again subjected to a 20 per cent. sulphuric acid solution for one hour 
periods. The results indicate that there is no direct relationship 
between the durability of iron alloys under acid and under atmos- 
pherie corrosion. Nearly all the alloys were found to be more resis- 
tant to corrosion than the electrolytic iron itself. Copper was found 
to have decided protective action under acid corrosion and also 
some pretective action under atmospheric corrosion. Nickel alloys 
where found to be most resistant to atmospheric corrosion, while 
silicon up to nearly 3 per cent. was found to decidedly detrimental 
from the corrosion standpoint. The other alloys tested and reported 
upon are those of aluminium, arsenic, cobalt, lead, manganese, sele- 
nium, sulphur, tin and tungsten. 


LARGE ELECTRIC FURNACES. 

A Paper on this subject by Dr. Rudolf Taussig reviews the “ pre- 
sent status of the development of large electric furnaces,” with 
especial reference to the Helfenstein patents. The furnaces are 
particularly intended for the manufacture of calcium carbide and 
ferrosilicon. One 10.000 H.P. Helfenstein furnace has been in 
operation for several months in France and is working satisfactorily. 
Other large furnaces are in course of erection. In increasing the size 
of the electric furnace the difficulty was experienced that the arches 
of the roof would not stand the high temperature for a great length 
of time. This difficulty can be overqome bv constructing a furnace 
of several shafts side by side, each with its own vertical top elec- 
trode, but all of them being connected together electrically by 
bottom electrodes in form of a conducting bottom common to all the 
shafts. Besides the electric connection there in no other connection 
between the shafts, so that it is possible to produce different produets 
simultaneously in the different shafts. A second important improve- 
ment was to make the furnace airtight. The difficulty was in the 
method of feeding the charge and the way in which the upper elec- 
trode is suspened. The increase in size has considerably reduced 
the cost of manufacturing. While with the smaller furnaces the 
price of calcium carbide was 14-4s. to 16s., this was reduced by 
increasing the size of the furnace to 12s. to 12-8s., and a further 
‘reduction to 9-63. or 10-4s. was obtained by using an airtight furnace. 
The cost of making 50 per cent. ferrosilicon was reduced by 16s. 
per ton by making the furnaces air-tight. The large closed furnaces 
are economical on account of their simplicity of the operation, the 
saving of electrode material and reduction in wages, and the smaller 
investment per ton of output. Also on account of the much lower 
maintenance cost. These large furnaces are operating for years 
without reserve, since only the electrodes and the roof are used up. 
The replacing of the electrodes is very simple, and the repairs of the 
roof can be made during operation. While Helfenstein's furnaces 
were formerly used chiefly for calcium carbide and ferrosilicon, he 
is paying attention now also to other electric furnace problems—for 
instance, for reduction of iron ores and steel refining. The Stora 
Kopparbergs Aktiebolag in Falun are erecting a Helfenstein furnace 
-for iron ore reduction. A Helfenstein furnace with six shafts has 
a capacity of 24,000 H.P., and can produce 250 tons of pig iron per day. 


Seven Modern Wonders of the World.—<According to a 
vote taken among a thousand prominent men of science 
throughout the world by a popular Chicago magazine, wireless 
telegraphy is considered the greatest of the seven wonders of 
the modern world. The following list shows the order of 
importance of the seven achievements which are considered 
the most wonderful: 1, wireless ; 2, the telephone; 3, the 
acroplane; 4, radium; 5, antiseptics and anti-toxins; 6, 
spectrum analysis ; 7, X-rays. 


OIL FUEL AND THE CORROSION OF BOILERS. 


We have received from the Manchester Steam Users’ Asso- 
ciation a copy of the annual memorandum by Mr. C. E. 
Stromeyer, chief engineer of the Association. Mr. Stromeyer 
on the present occasion deals with the question of oil fuel and 
also with the corrosion of iron and steel. The following ab- 
stract of his remarks should prove of interest to our readers :— 


Orr FUEL. 

During the recent coal strike we were frequently consulted as to 
the best methods of burning oil, and although it is to be hoped thal 
there will be no further occasion to use this expensive fuel, it may at 
least be of interest to mention a few of its advantages and disad- 
vantages. About 30 years ago an enterprising shipowner adapted 
the furnaces of the boilers of one of his coasting steamers to burn 
Scotch shale oil. The economic results were found to be so favour- 
able that other steamers started to burn this oil ; but very soon all the 
steamers had to revert to coal, for the Scotch shale oil supply was 
limited, and its price had risen to a prohibitive figure. A similar rise 
in price would unquestionably follow if American and Russian oils 
were suddenly to be largely used instead of coal, so that for England, 
Germany, and other countries which are rich in coal, the general use 
of oil is quite out of the question, except, of course, under such excep- 
tional conditions as were brought about by the national coal strike. 
There are, however, occasions and circunistances when oil has to be 
used, and it was thought that à few notes on the experiences gained 
during the strike would be of interest to our members, as well as the 
question of oil and gas in internal-combustion engines. | 

It is difficult to make a comparison cf prices, for according to 
quality and locality the value of coal varies from, say, less than 10s. 
for slack near the colliery to well over 20s. for good coal in towns, and 
therefore the best which can perhaps be done for the purpose of 
comparison is to submit the following table; this gives the prices 
above which good coal would have to rise | efore it would be commer- 
cially profitab!e to burn crude oil instead of coal. It will be seen that 
the price of coal would have to rise enormously, or the price of crude 
oil would have to fall before it would become profitable to burn the 
latter. It is reported that the Admiralty has recently placed an 
order for 200,000 tons of shale oil at 47s. per ton. 

Crude oil, per ton.................. 35s. 


40s. 45s. 50s. 55s. 60s. 
D, per gallon....... saost 1-75d. 2-0d. 2-25d. 2-5d. 275d. 3-0d. 
Good coal, per ton ................ 20s. 30s. 34s. 38s.  4ls. 45s. 


Even if the prices of coal and oil should come into harmony, the 
latter fuel is not quite as advantageous as would at first sight appear. 
With suitable spravers the thermal efficiency is doubtless relatively 
high, but at best this will allow of a gain of only about 5 per cent., and 
against this has to be set the disadvantage that high efficiencies are 
associated with high furnace temperatures and also with such boiler 
troubles as bulges, grooves, &c., especially if the boiler water is at 
all sedimentary or greasy. 

Two very important advantages of oil firing are the ease with 
which it can be regulated, and the absence of ashes and clinker ; on 
the other hand, however, oil must be burnt in brick-lined combustion 
chambers, which suffer severely from the intense heat and have to be 
frequently repaired and renewed. 1f these brick chambers are built 
into the furnace flues, they have to be pulled out annually in com- 
pliance with the Factory and Workshops Act. During the recent 
coal strike many steam users fitted sprayers to their furnaces, which 
delivered the oil on to the bed of coal on the grate. Generally, the 
results were as satisfactory as could be expected, but there were 
quite a number of gas explosions in the flues. These were due to the 
escape of unburnt oil which had become vaporised in the warm flues 
and was there mixed with air; any spark which might stray to a 
reniote corner of the flue where this explosive mixture had formed, 
would ignite it. 

During the coal strike there was, of course. no time to replace steam 
engines by internal-combustion engines, but if this could have been 
done the economic comparison would not have bcen so one-sided as 
the above, as will be seen from the following remarks. Roughly 
stated, a first-class modern steam engine utilises about 12 per cent. 
of the available heat in the coal, resulting in, say, 1-6 lb. to 1°7 lb. of 
fuel per brake-horse-power per hour during a week's work of 55 hours. 
If the boilers are to be fired by producer gas, for which purpose slack 
and dust can be used, then each brake-horse-power-hour requires about. 
2-0]b. to 2:21b. of coal. Internally-fired gas and oil engines are 


approximately twice as efficient as steam engines, which means that 
they utilise about 25 per cent. of the available heat. 
37 per cent. better than good ordinary coal, oil engines should usc 
only about three-eighths of the quantities of coal mentioned above. 
say about 0-61b. per brake-horse-power-hour. 


Crude oil being 


Then, however, a8 
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there are no boiler radiation losses over night, a material saving 
results, and the oil consumption per week of 55 hours may be about 
0-5 lb. per brake-horse-power-hour. Petrol and similar internal- 
combustion engines would require about 0-4 lb. per brake-horse- 
power-hour. Gas engines have also about the same efficiency as oil 
engines ; but as there is a loss of about 20 per cent. in the producers, 
if these work day and night, and another loss of quite 10 per cent. if 
they have to stand idle overnight, the efficiency of gas engines is only 
about 40 per' cent. better than that of first-class steam engines. The 
following table shows the relationship of prices of the various fuels :— 


Relat‘on of Prices of Oil and Coal nsed in various Engines. 


€ | Per ton. 
(s. d. s.d. s.d. s.d. s.d. sd. 
Crude oil for Diesel engine . 35 0 40 0 45 0 50 0 55 0 60 0 
Petrol es, WS - .14 050 056 0 62 0 69 0 75 0 
Coal for producer-gasengine 11 6 13 6 15 O0 16 6 I8 6 20 0 
Coal for gas-tired boiler ...... 8 6 9 6 10 6 12 0:13 0 14 0 
Coal for steam engine ......... 10 0 12 013 6 15 0 16 6 18 0 


It will thus be seen that at present it would cost just about as much 
to use a Diesel engine as a steam engine, and in remote districts the 
Diesel engine would probably show to advantage. Petrol engines are, 
of course, quite out of the question from an economical point of view, 
for the present price of petrol is quite three times as high as that 
mentioned above. 

It ought to be profitab!e to work internal-combustion gas engines. 
for although gas producers can be fed with very cheap fuel, the above 
list shows a profit even when paying 15 per cent. more than for steam 
coal. The reason why these engines are not used as much as might 
be expected is that thev are not self-contained like oil engines, but 
are hampered with costly and troublesome gas producers. In order 
to reduce this nuisance, gas might be produced at central stations and 
supplied through pipes to gas engines at the works ; but that means 
that factories would have to cluster themselves Loiret hor whieh is 
agiinst the present tendency, and way-leaves for large pipes would 
have to be obtained. One additional reason against gas engines. and 
it applies equally to internal-combustion oil engines, is their liability 
to give trouble. This is due partly to the very high temperatures 
of the ignited oil or gas mixtures, which result in very serious ditt- 
culties, more particularly in large engines ; serious troubles are also 
traceable to the severe and sudden shocks associated with gas and oil 
explosions. 

No mention has been made above of electricity, for it is not a 
power, but merely a transmitter of power, and cannot be produced 
except by the expenditure of power, which means that steam engines, 
or gas or oil engines, or water where this is available, must still be 
used. Electricity has the advantage that it can be transmitted over 
long distances through thin wires, so that. if power could be cheaply 
produced—for instance, by internal-combustion producer-gas engines 
—it would be better to convert this into electricity for distribution 
than to distribute the gas in large mains to the surrounding factories. 

However, driving power is not the onlv thing required in factories 
or works. Heat is required for keeping the buildings warm, and also 
for many manufacturing processes, and if one boiler is required in a 
factory, it may as well be made large enough to drive the engine, or 
be associated with one or more boilers which can all be worked by 
one stoker. Then, also, no power producer is likely to be as reliable 
and free from trouble as a boiler, more particularly if it is of the 
Lancashire type; nevertheless, boilers are atfHicted with a few 
troubles, one of which is corrosion, and as some very valuable experi- 
ments have recently been made with regard to corrosion of iron 
placed in water and exposed to the atmosphere, I believe that a 
summary of the results, reduced as far as possible to the conditions 
existing in boilers, may prove of interest to steam users. 


CORROSION. 

During the past vear a considerable amount of important 
research work has been carried out with regard to the question of 
corrosion of iron and steel, and though it cannot be said that the 
mysteries of this complicated subject have been dispelled, much 
additional information is now available. 

Practical experiences indicate that the internal corrosion of boilers 
is due almost entirely to the presence of air in the boiler water, or 
rather it is due to the oxvgen and the carbonic acid of the air, which 
are absorbed by water when exposed to the atmosphere. This is a 
well-established fact, and Profs. Heyn and Bauer, of the Prussian 
National Physical Laboratory, evidently took it for granted, for they 
exposed their small experimental strips of wrought iron and steel in 
open beakers, which were partly filled with waters containing various 
proportions of corrosive and anti-corrosive salts. If these experi- 
ments on various salts are to prove of value to boiler users, the corro- 
sive influence of the air must be reduced, and for this particular 


. thickness in 120 davs. 
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purpose it would have been highly desirable if the experiments had beer 
conducted in an artificial atmosphere, with comparatively little oxygen. 


However, as it is very desirable that these carefully conducted 
experiments on corrosion should be turned to advantage as regards 
boiler corrosion, the corrosive influence of air in feed water must be 
inquired into in order that ite disturbing influence on the results may 
be discounted. In the experiments the average corrosion amounted 

to about 70 milligrammes i in 22 days, which, taking into account the 
surfaces of the pieces, is equal to about 700 millionths of an inch of 
Experimental corrosion of one-tenth of this 
the total, or, say, 70 units, should therefore correspond to very serious 
corrosion in a boiler, and the experiments, to be of value, should 
indicate to within 10 per cent. of this amount, say, 7 units, whether 
the addition of a certain salt to any water will increase or decrease 
the corrosion. Unfortunately, the results do not come up to this 
expectation, for even amongst the experiments with distilled water 
the corrosion varies from 552 to 782 units. and individual results of 
two pieces of iron placed side by side under identical conditions, 
which ought to have corroded at identical rates, differed from each 
other by large amounts, in one case by as much as 158 units, or by 
twice as much as what may be considered serious boiler corrosion. 
Bv averaging results, however. certain indications are obtainable. 

The object of the analysis of Profs. Heyn and Bauer's experiments 
was to ascertain whether any of the salts which they tried would be 
likely to counteract the corrosive tendency of the oxygen and car- 
bonie acid which are introduced with the feed water. There is no 
great difficulty with regard to the carbonic acid. for almost any alkali 
will neutralise it, but the oxygen can only be removed by letting it 
oxidise something. and that, no doubt, was the reason w hy „amongst 
other salts, deoxidisers were tried, but no additions were made of 
alkalies which would neutralise the carbonic acid in the solutions, 
though it is well known that most photographie developers (these are 
deoxidisers) require an alkali to make them active. It is therefore 
not surprising that no verv pronounced results were obtained. 
Ferrous sulphate appears even to be an intensifier of corrosion, which 
may be due to its oxidation resulting in a ferric salt; but in a boiler 
where the oxvgen supply would be limited. ferrous sulphate might be 
advantageous. A possible reason why weak solutions of sugar had a 
corrosive effect may have been that in the presence of an excess of 
air Sugar is, perha ps, converted into an organic acid which would 
corrode iron, whereas with an excess of sugar there would not be 
enough oxvgen in solution to effect this conversion and vet allow 
enough to remain for corrosive purposes. 

The idea of making the oxygen harmless is often carried out in 
practice. The customary deoxidisers are, however, not salts, but 
organic substances, notably, tannin compounds. To be most effec- 
tive thev must be associated with an alkali, and it would be correct 
to introduce them continuously with the feed. then all the oxvgen 
would disappear. The more economic plan, however, would be to 
maintain a slight excess of the deoxidiser in the boiler, for, as already 
explained, most of the oxvgen escapes out of the water into the steam 
space, and need not be dealt with, and it is only the small residue 
which remains in the water that has to be removed. Of course, if 
the boiler circulation is bad and much stagnant cold water rests in 
the boilers bottom. then obviouslv it would be best .to introduce the 
deoxidisers continuously into the feed. That, too, is the only effec- 
tive method for checking the internal corrosion of economiser pipes,. 
if these are fed with strongly aerated feed water; but it is probably a 
costly process, for. after all, it is but a mere trace of the total oxvgen 
in the water which does the harm, vet all the oxvgen has to be re- 
moved if no harm is to be done. 

Another plan is to keep the oxygen out of the feed water, which 
means that instead of feeding the boilers through the feed pumps of 
the main engine, which have to be excessively large and which 
necessarily pump air into the boiler, the feed should be dealt with by 
slow-running independent feed pumps; and perhaps the recent 
praetice of marine engineers to use high-pressure centrifugal pumps 
for feed purposes may be equally advantageous. "These centrifugal 
pumps offer the advantage that thev require little driving power 
when the feed valves on the boiler are partially or entirely shut down. 

Although the present experiments are somewhat disappointing, 
they do at any rate point to two very important. conclusions, whieh 
are confirmed by practical experiences. These are that most am- 
monia salts are powerful corroders of iron. which accounts for the 
serious corrosion sometimes met with in boilers fed with water that 
is contaminated with waste liquors from gas works, and, secondly, 
that when carbonate of soda is added to brackish water (water con- 
taining common salt) then severe pitting occurs, although the average 
corrosion may not be extensive. The protective action of oxidising 
acids requires confirmation, if this be possible, by tests on boilers, 
and the well-known beneficial influences of deoxidising agents require 
further scientific investigation. 
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F Of late, certain salts and devices have been invented, which, 
although they aim chiefly at the reduction of boiler scale, may also 
counteract corrosive influences. The most sensational of these is 
the so-called Luminator, which consists of a sheet of corrugated 
aluminium over which the feed water has to flow under certain con- 
ditions of daylight. There seems to be no waste of aluminium, but 
the lime salts in the water, instead of being precipitated as hard scale 
on the heating surfaces, are said to fall to the bottom of the boiler as 
fine powder. 

Permutit is a double salt of the following composition: 25iO,. 
Al,O,.Na,0.6H,O. If water containing lime salts be passed 
through a bed of this salt, calcium is retained there and sodium takes 
its place in the water. After a time the operation would cease, due 
to an excess of lime in the bed ; then a stream of salt water is passed 
through it, and now the process is reversed, the sodium replacing the 
calcium in the bed of permutit, and chloride of sodium passing away. 
The bed can then be used again for the purification of feed water. 
The process is far too costly for the purification of waters containing 
chiefly carbonate of lime, for in addition to the first cost of the per- 
mutit, about 70 ]b. of salt are required for the removal of 100 lb. of 
carbonate of lime. 

If the water has permanent hardness (sulphate of lime) the case is 
more favourable, for every 100 lb. of this impurity would require 
741b. of soda ash, costing 3s., for their removal in an ordinary softener, 
whereas with permutit experience shows that about 600 Ib. of pure 
salt, costing about 4s., would suffice. It is, however, very rarely that 
the water supply has only temporary hardness, and as yet it has not 
been possible successfully to treat the water, first by the ordinary 
lime process for temporary hardness, and then with permutit for the 
permanent hardness. The difficulty seems to be that softened watera 
deposit lime in the permutit and choke it. Permutit is also not 
suitable for waters containing appreciable quantities of common salt. 

Another very efficient but comparatively costly salt is aluminate 
of barium. It is preserved from atmospheric influences by being 
sent out in sealed tins, which must not be opened until required for 
use. The formula of this salt is BaO, Al.O,. The barium combines 
both with the carbonic acid and the sulphuric acid of the lime salts, 
forming insoluble precipitates ; the lime is also precipitated as well 
as the alumina, the latter carrying with it most of the organic or 
greasy substances which may be present in the water. Water 
treated with this salt is, therefore, almost as pure as distilled water, 
and ought to be useful for washing ‘purposes. As barium is some- 
what poisonous, water purified by its means cannot be used for 
-domestic purposes. 


DESIGN OF A RADIO-TELEGRAPH STATION.* 
BY SHUNKICHI KIMURA, PH.D. 


(Concluded from paye 97.) 
$ T. INTERNAL DESIGN. 


The entire electric system supplying the primary power to 
the resonance inductor or transformer must have its self- 
regulation not only perfect but instantaneous. If this latter 
condition is lac ‘king a special device for applying the load will 
be resorted to, or to be more efficacious the electric system will 
have its resources far in excess of the power to be employed." 

Spark discharges will be at a high and regular frequency. 
"This condition sets a limitation to the spark potential, which 
must be much less than the maximum or critical value.!? In 
the latter case the total power is concentrated into a fewer 
number of discharges, and the effects at the receiving station 
are disadvantageous in many respects." 

It is impossible in the general design to take such spark 
potential at a constant value, for its value will have to be 
changed according to the primary power, and also according 
to the capacity of the condenser. Spark frequency. however, 
can be taken as constant in every case, say, £— 333, 500, 666, or 
1,000. 

The damping or decrement of the condenser circuit is im- 
material to a certain extent, except when caused by un- 
necessary loss. If the damping or decrement is low the 
coupling at the oscillation transformer will be looser, if it is 
high the coupling will be closer, and we have equally the pro- 
duction of a single-wave.!* 

It is a practically tested fact that the greater the capacity 


* The numerals in the text refer to the notes at the end of this Paper. 
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of the aerial, that is to say, the greater the number of parallel 
wires stretched apart from one another, the more effective is 
the transmission as well as the reception.!5 

The receiving strength of each -dot-sound corresponds to the 
energy per spark discharge in the condenser circuit. The 
total receiving effect may be connected with the power per 
second of time in the same circuit, provided all other data are 
kept unchanged. 

This power of the condenser circuit is connected on the one 
hand to the primary power employed, and on the other to the 
sending aerial current. "Therefore this energy and power will 
be taken as central quantities in the internal design, which will 
link together the primary power, aerial current and the receiv- 
ing effect. 

Energy per spark discharge or per train of oscillations in the 
condenser circuit is represented by 


w, (watts) =410-®C,(mfd.) V,?(volts), 
where C, is the capacity and V, the spark potential. The 
power in the condenser circuit, which is almost purely a reactive 
power, is represented by 
W i(kKw.) — 1073£w,(watts), 
— v £C, (mfd.)V ,?(10* volts), 

where é is the spark frequency. 

When, however, the spark frequency is not regular and 


constant, as very often may occur in practice, we EEA DERES this 
power in the form 
r A(m) 


W (kw. jers «oce LOO, 


E m J,?(amp.), 


where 0, and R, are the logarithmic decrement and ohmic 
resistance of the condenser circuit, and I, is the indication of a 
hot wire ammeter in the same circuit. In either of these: 
expressions W, represents also the ideal (minimum) primary 
power, and in general, 


W,-—F.P., 


where P is the primary power and F a factor always less than 
unity. 
Maximum current amplitude in the condenser circuit is 


I, (amp.) —6z ; 10% jC x i(mfd.)V (volts), 
—64/2 .10 24 

where / is the working MS 

Then the maximum amplitude in the aerial circuit and the 


aerial current as measured by a hot wire instrument, are 
respectively, 


I;j(amp.) INA 


V C,(mfd.)W (watts). 


e | TN , 


—64/2.10'z. how jV Cal »(mfd.) W (watts), 


E C 
L(amp) = bao / 5 Hoy c r 
| £u, (watts) _ W, (watts) 
=/ Vn » (ohms) f- JR R,(ohms)’ 


where fis a percentage constant, C,. ô, the equivalent capacity 
and factor of damping of the aerial circuit, and R, is the 
equivalent resistance of the same circuit, consisting of ohmic 
as well as radiation resistances. 

If our sole object is to increase the aerial current as indicated 
by a hot wire ammeter the most effective means is to in- 
crease I,, or Ip by raising the spark potential V,. But by 
reason of the property of resonance! between the primary 
circuit and condenser circuit, this is done only with the sacrifice 
of spark frequency. !3 

When the power W, in the condenser circuit is invariable the 
aerial current is affected onlv bv the total equivalent resistance 
of the given aerial circuit, but is independent of an added self- 
induction, altered wave-length or capacity; hence the addition 
of any foreign element in the same circuit may be Judged solely 


| by its ohmic resistance. 
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As to the percentage constant /, in a broad technical sense, 
its square represents the percentage of the power in the 
condenser circuit which is transferred to the aerial circuit, that 
is, the ratio of R,L,? to W,. More physically the constant f is 
a percentage ratio of actual current produced in the aerial 
circuit, excited by sparks in the condenser circuit, and coupled 
to the latter with a single wave, compared with the same 
current produced in a quasi-stationary secondary circuit with 
no spark excitation, and at the closest coupling with two 
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coupling waves.!8 This constant f corresponds with Drude's 
factor p, being a function of the degree of coupling and the 
decrements of the two coupled circuits with no spark-gap in 
the primary.? The constant f is a fraction and reaches the 
valwe unity in ideal case. Therefore if we take /—1, the 
value of I, in this case represents the ideal (maximum) 
aerial current. 

We see in the preceding relations that the exact measure- 
ment of spark potential? for the actual discharger employed 
and of spark frequency?! for the actual condition of discharge, 


W, (k.V.a.) I, (amp.). 
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Fic. 7 (TABLE XV.) —CoNDENSER POWER AND IDEAL AERIAL CURRENT 
FOR ENERGY PER SPARK. 


or else the exact measurement of ohmic resistance or decrement22 
of the condenser circuit in its actual working condition, are 
fundamentally important quantities, without which our 
conclusions are liable to end in guesswork and be influenced 
also by many circumstantial conditions. However, when these 


V4, H volt, 


measurements are definitely performed, we have on the one 
hand the exact relation between the primary and condenser 
powers, and on the other that between the condenser power and 
aerial power. From these measurements we are able not only 
to reach the correct construction of individual apparatus, and 
the right adjustment of the whole, but to have a criterion of 
their improvement, namely, whenever f and F are made to 
have the maximum value and are made to approach the value 
unity more closely without violation of the other quantities 
which are deemed necessary. Also we can attain to the direct 
relation between the specified ranges and the powers to be 
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installed; that is to the exact design of a radiotelegraphic 
station, extending its advantage also to the correct design of 
earthing devices. 

In Table XV., for different values of w}. the total power W, 
is calculated for different musical spark frequencies, and also 
for the ideal aerial current with R, = 10 ohms. 

In the curves relating to Table XV. (Fig. 6) the relations 


W (watts) 
I, (amp.) = Rohn The 
relation between I, and W, is independent of spark frequency, 
and it is the relation between the ideal (minimum) primary 
power and the ideal (maximum) aerial current. 

The slope of I, is very steep for the smaller values of W,, and 
R, has a very great effect on the values of I,. 
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Fic. 9 (TaBLE XVII.).—SPARK POTENTIAL FoR Constant ENERGY 
PER SPARK. 


In Table XVI.. for different values of the capacity, W, is 
calculated for different spark potentials. and also for the ideal 
aerial current, for a spark frequency of 1,000 and R,=10 ohms. 
The rise of W, and I, is very rapid when C, is smaller and when 
V, 1s larger. 
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In Table XVII., for different values of W, and capacity, ilis from 7,000 cm. (which is almost the least value for practically 
spark potentials are calculated, together with W, for £—500 | equipping a ship) up to 24,000 cm. are given. 


and for the ideal aerial current at £—500 and R,= 10 ohms. Yokosuka, Jan. 8, 1912. 
Changes of V, are very rapid at smaller values of C,, and as APPENDIX. 
W, is smaller; these changes become slower for larger values. Notes REFERRED TO IN THE TEXT. 


In Table XVIII. wave-lengths are calculated for different 1. R. Riidenberg ( Ann. Phys.” XXV., 451, 1908) deduced the 
values of capacity and self-induction ; : for the latter, values expression of radiation resistance from the idea of equivalent dipolar 


Table XV. — Total Power for. Musical Sparks. Ideal Aerial Current. | Table XVII. — Spark Potential for Constant Energy per Train. Total. 
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0-280 | 504 230 (| 352 , .. , 234 D 120 , .. 56 7 | M T ae 
0300 | 540 | .. | 375 | 0] 9499 400. 135 A 60 7 | d i er 
0-320 | 576 | 240 400 | 200 256 —. 160 144 120 61 80 16 4 | 4 30 
0-340 | 612 Be. 0420. a | 272 T 153 , ae 68 2 17 Sr p Ups 
0-360 | 648 255 449 | ! 288 162 ; .. 72. 85 18 T 7 Guo, 
0-380 | 684 P 415 | ! 304 2 H1 | . | 76 87 | 19 je S 
0-400 | 720 ! 270 | 500 225  , 320 180 180 | 135 | 80 80 , 20 45 5 22 
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Table XVIII.—Wave-length. 
A(m)—59-6 J/ L (cm.) C (mtd.) 


C | L L L | L 
mfd. | 6,000 cm | 10.000 cm. 16,000 cm. 21.000 cm. 
0-008 | 414 | 535 675- 825 
0-010 400  . 600 155 925 
0-015 5700 — 730 925 1,130 
0-020 | 650 840 1,068 1,350 
0-025 | 730 940 1,194 1.460 
0-030 800 : 1030 1,205 1,600 
0-035 870 | 1,20 1,410 1,730 
0-040 930 1,190 1,510 1.850 
0-045 980 1,270 1,600 1,920 
0-050 1,030 1,340 | 1,886 2.100 
0-060 1,130 1,460 1,846 2.250 
0-070 1,220 1,580 1,995 23.440 
0-080 1,350 1,690 2.130 2.600 
0-090 1,380 1,790 2.200 2,750 
"^ 0-100 1,460 1.800 2.390 2.900 
0-120 1,600 2.050 2.610 3,200 
0-140 1,730 2.990 2.800 3,330 
0-160 1,850 2.390 3,020 3.700 
0-180 1,960 2.540 3,200 3,930 
0-200 2.070 2.670 3,370 4,120 
0-220 2,170 2.800 3,540 4,330 
, 0-240 2,260 2.910 3,700 4,500 
0-260 2.350 3,050 3.800 4,700 
0-280 2 440 3.50 , 3,990 4,890 
- 0-300 2.530 3,270 4,130 5.080 
0-320 2.610 3310 | 4270 5.220 
0-340 2.690 3,480 4,400 5.380 
0-360 | 2.770 3,580 4,520 5,540 
0-380 2.850 3,670 4,850 5,890 
0-400 | 2920 3,770 4,770 5.840 
0-480 | 3,200 4,100 5.220 6.400 
0-640 3.700 4,780 6,040 7,400 
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length by introducing a new term in the fundamental equations of 
-electrical oscillations. Radiation resistance thus deduced takes 
the form R3 2 K . À?/A? where h is the quasi-stationary height of the 
aerial, 4 the working wave-length and K a constant factor depending 
on the form of aerial. L. W. Austin (“ Bull. Bur. 5t." VILI; No. 3 
1911) experimentallv proved the law of Rüdenberg with actual 
measurements, except the constant K, between ships and land 
stations. 

2. Theoretically J. Zenneck (* Ann. Phys." XXIII., 846, 1907) 
F. Hack (“ Ann. Phys.” XXVIL, 43, 1908), and A. Sommerfeld 
(* Ann. Phys." XXVIII., 666. 1909), (“‘ Jahrb." IV., 
. deduced the laws of absorption of electric waves. 

L. W. Austin (* Bull. Bur. St.” VII., No. 3, 1911) and Cohen 
-deduced the same law from a painstaking series of experiments, 
conducted by the former and U.S. Navy, for the case of gliding of 
waves over the sea and in the daytime, and this is the only law, 
experimentally determined over a long distance. which we possess 
at the present time. although I believe that large firms, such as the 
Marconi Co. or the Telefunken Company, with many land and mail 
stations are in possession of the same law, obtained from their own 
-experiments. 

3. The so-called “records” of long range. obtained mostly at 
night time and irregularly, are due much more to some unknown 
-atmospheric condition than to human effort. Thev are not reliable 
because they cannot be repeated at will at any time; hence for 
the present it seems proper to leave this phenomenon as a contest 
between operators, and accumulate enough facts for statistical study 
before reaching definite conclusions. No far as it is known, such 
records are more to be met with in shorter wave-lengths than in 
longer, and according to Marconi (“ Electrician," July 14, 1911) they 
-oecur more in the direction of 5— N than of E—W. 

4. Of the earth, one of the measurements is in regard to the contact 
resistance between the embedded metal and the soil, which surrounds 
the former with imperfect contact. Another is concerned with the 
course of the lines of force in the neighbourhood of a station. This 
has been experimentally studied bv H. True (** Jahrb." V., 125, 1911) 
and M. Reich (* Jahrb." V., 176, 1911) and the damping of oscillatory 
currents in the aerial is mostly due to this part, being caused by the 
flow of earth current between different potentials, thus causing the 
production of Joule heat and absorption of energy. These two 
functions of the carth can be improved by our devices. But as to 
the gliding of half-loops of lines of force over a long distance, we can 
only choose a proper wave-length, with a lower factor of absorption. 
In this respect the theoretical results of F. Hack (/.c.) and A. Sommer- 
feld (l.c) run parallel with the practical results obtained by H. R. 
Sankey (“ E.T.Z." 474, 1911) and by P. Schwarzhaupt (“ E.T.Z." 
4313, 1911). 


157, 1910) 


5. In technical electricity, which treats of steady currenta, the 
indication of a hot wire ammeter is represented by J= E je and has 


a single meaning. In wireless telegraphy, which is concerned with 
electrical transients, in the case of damped trains of oscillatory 
currents x group frequencies, the same indication represents 


E A / PC Bm.) , Where I, is the initial and maximum 
23 "I 

amplitude, £ the spark or group frequency, à the wave-length and Q 
the logarithmic decrement. Hence the indication is not single 
valued in meaning. and practically we choose the combination of 
smaller I, and larger £, and therefore the greatest value of the 
indication is bv no means the desirable end. (See note 13). It is 
needless to say that the ammeter must be unaffected by frequency. 

6. In a land or coast station augmentation of primary power 
goes hand in hand with the higher aerial and the longer wave-length. 
In the case of a ship station, practical and narrow limitations are 
set to the height and to the top-potential of the aerial; this calls 
forth the question as to the way of emploving effectively any surplus 
primary power. 

This question has been met with in charging a larger condenser 
capacity, and hence in producing a longer wave-length. In this 
wav we may consider the primary power to be divided into two 
parts, one for producing the aerial current, the other for increasing 
the working wave-length. Considering not only the transmitting 
side but also the receiving side, and thus the whole question of 
communication, both of these two parts of the primary power are 
effectively emploved. 

7. In an umbrella tvpe of aerial the quasi-stationary height is 
taken at the centre of the oblique part, and in the type having its 
current loop at the top the same height is taken at 80 per cent. of the 
geometric height. R. Rüdenberg (/.c.) gives the value of the con- 
stant K in the expression of radiation resistance, K — 1,000 for T or 
mushroom aerial, and K — 400 for fan or cone tvpe of aerials. 

8. Throughout this Paper miles stand for nautical miles. 

9. The same expression for radiation resistance holds for the 
receiving aerial, as for the transmitting aerial, only acting in the 
opposite sense. Undesirable effects upon the transmitting and 
receiving aerials, of neighbouring high conductors or of non-insulated 
stays and guys. is due to re-radiation from these conductors. 
Rüdenberg calculated the amount of such disturbance and U. 
Torikata (Teishinsho Report, December, 1910) experimentally 
measured the same. 

94. According to the experiments of W. H. Eccles (“ Phil. Mag.” 
VL, 533, 1910) energy passed to the telephone by a detector has 
linear relation to the energv given to the detector in the form of 
oscillatory current. According to L. W. Austin (THE ELECTRICIAN, 
LXVIII., 709, 1911) auditory response of most detectors is pro- 
portional to the energy of the oscillatory current in the receiver 
circuit. According to the same author (“ Bull. Bur. St." Vol. VII., 
No. 3. 1910) loudness of signals is proportional to the square of tha 
current produced in the receiving aerial through a constant reeist- 
ance of the measuring apparatus. 

95. In this equation, the numerical factor of h’* is 0-044147/R’, 
with R’=25 as mentioned in $ 1, and here this R’ is taken as the 
ohmic resistance of the whole aerial circuit, consisting of the aerial 
wire and the earth ; through both of these in series, damped and not 
quasi-stationary current of high frequency flows. Therefore if this 
total ohmic resistance is measured and found to be 7’ ohms, then the 
values of A in : 4. and 35 must be replaced by the values calculated 


from this equation by substituting in place of h’. 


This total ohmic resistance is, moreover, in the usual material of 
aerial wires, a function of the frequency and is inversely proportional 
to the square root of the wave-length (J. Zenneck, ** E.M.S." p. 403). 
If the relation for minimum sending aerial current is sought fróm the 
equation in $1, in which the radiation resistance of the receiving 
uerial is neglected, and with R' constant, we reach a very simple 


equation; namely, A(m)— 0-001936 D*?(mile). 
The best wave-length to be chosen is independent of the height and 


of the ohmic resistance of the receiving aerial, but is simply pro- 
portional to the square of the ino of transmission, as for a ples 
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But the assumption underlying this relation is equivalent. to saying 
that the total resistance, ohmic as well as of radiation, of the entire 
receiving aerial circuit, is a constant whatever may be the configura- 
tion of the same aerial, and whatever may be the wave-length. If 
the measurement of equivalent resistance expresses the true value of 


THE ELECTRICIAN, 


the above resistance, this assumption is untenable ‘according to the 
measurement of L. W. Austin (‘“‘ Journ. Wash. Acad." I., 1911). 

10. A typical umbrella type is that at the Nauen station belonging 
to Telefunken Company. A typical mushroom aerial is that at 
Góttingen in the research station of the German Army and Navy, 
with three mats and a triangular wire roof. 

11. Instantaheous self-regulation, which might be foreign to 
ordinary technical electricity, is very important in wireless tele- 
graphy. 'The lack of this condition gives rise to the following 
resulta in succession: Fall of potehtial of the dynamo, decrease of 
speed of the motor and alternator, decrease of the cycle of alternating 
current, deviation from resonance with the condenser circuit and 
miss-spark. To avoid these results, one device is to cause the 
alternating current to flow in full steadily through a non-active 
circuit, and to change it over to the primary circuit by means of the 
kev. But the best condition is obtained by using the source having 
a capacity far exceeding the output of the alternator, such that there 
is no variation in its potential whether the motor-generator is 
running free or is under full load ; and this may also be attained to a 
certain extent, by connecting accumulators as a buffer battery across 
the dynamo. 

12. Critical spark potential in the condenser circuit is that which 
produces the maximum effect or current in a circuit coupled to 
the same. It is less than the maximum spark potential producible 
in the same circumstance. 

13. The superior effect, at the receiving station, of distributing 
the total power into a regular succession of numerous and shorter 
sparks, instead of concentrating it into fewer and longer sparks, was 
first practically observed by rotating an interrupter at different 
speeds in the transmitting station. Meanwhile there were physical 
researches in regard to the sensibility of telephone receivers by M. 
' Wien (“ Phys. Zt." II., 245, 1901 ; IV., 70, 1902), and then by L. W. 
Austin (“ Bull. Bur. St." V., 153, 1908), with a uniform and sine-form 
current. By these it was shown that the telephones, at a frequency 
above 800, give the same intensity, with an amplitude many hundred 
times smaller than when the frequency is 120 orless. In the case of 
damped trains of oscillatory current, the ratio of amplitudes does not 
reach such a high value, yet it is a practically ascertained fact that 
when the spark frequency is high the same range of communication 
is obtained with far less energy per spark than when the spark 
frequency is low. Besides this advantage, higher spark frequency 
gives to the receiving station an agreeable tone, better distinctness 
and individuality, with a greater freedom from interferences by low 
spark frequencies and atmospheric disturbances. 

14. It is a universally accepted fact, from practical trials as well as 
from physical measurements, that single-waveness is not only 
beneficial in avoiding unnecessary interference, but is also the best 
condition in the transmitting station, though it is attended with 
sone sacrifice in the closeness of coupling and in the aerial current 
produceable. The theoretical condition of single-waveness is that 
the degree of coupling is zero, from which we have the following 
relation between the coefficient of coupling and decrements, namely, 
LL, 4r O2) $ 
For physical measurements, see M. Wien (** Ann. Phys." XXIX., 679, 
1909), and J. A. Fleming and G. Dyke (“ Electrician," LXVI., 817, 
1911) For long-distance measurements, see W. Torikata and 
E. Yokoyama in Teishinsho Report, No. 6, 1912. 

15. Exact measurement in this connection is not yet forthcoming. 
Roughly and theoretically the relation between condenser current 


À IL 1/0: 
and aerial current may be shown to be p 


As to the receiving effect, the greater the number of wires or the 
greater the surface to catch the energy of the incoming waves, the 
greater is the proportion of the energy that is effectively utilised, 
and which is radiated in all directions from the centre of disturbance. 

16. See G. Glage (“ Jahrb." I., 185, 1907), A. Blondel 
(^ Electrician," LIX., 642, 1907), and K. Rottgardt (* Phys. Zt." 
XII., 652, 1911). 

17. Addition of a self-induction for the increase of wave-length or 
the addition of a condenser for its decrease, in series with the aerial, 
has its eflect on the aerial current only by the increase of ohmic 
resistance attending such an additional part. Hence when we use a 
variometer, in which the ohmic resistance is constant, the aerial 
current may be made, to a certain extent, constant for different 
working wave-lengths. 

18. When the coupling is close and gives rise to two coupling waves, 
we have (J. Zenneck, '* Leitf." 86, 1909)— 

Littl Iy V 0, Vato Vig YC: 
Comparing with the expression in the Paper, this case corresponds 
to f=1. 
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19. P. Drude, “ Ann. Phys.” XIII., 545, 1904 ; Zenneck, “ Leitf.’” 
p. 87. When we introduce the condition of single-waveness, namely, 


() L 2 : 
K?— d) =Q, to the expression for p given by Drude for the 


case Of close coupling, p becomes zero, indicating that there is no 
oscillation induced in the secondary circuit. This is not in agree- 
ment with practical testing as well as physical measurements (Note 


14). However, when we define f by Va f J a with loose coupling, 
ia Vio C, 


it takes the form I- TK (Pss, where K is the coefficient of 
3 1 

coupling and Q, €» the logarithmic decrements of the two coupled 

circuits. Here, if we take the value of K at single-waveness, 


aS 
eo, Bax inen. y 


4 
- 


1 
K — 5 (01— 04), and an abbreviation x— 


assumes the expression 


$e E 

jay. P PCS oL. e 

Q2 Oi (14 z)bt4 
and the value of fis always less than |. In actual cases, contrary to the 
theoretical conditions, we have sparks in the primary circuit, reson- 
ance instead of isochronism, and not quasi-stationary currents in 
the secondary circuit. Theory and practice agree in so far that the 
value of f is larger according as the decrement of the secondary 
circuit is smaller, as the coupling for single-waveness is closer, or as 

the primary decrement is larger. 

20. Measurements of spark potential have been made by many 
physicists, but not in a way that is exactly desirable for the actual 
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circumstances of wireless telegraphy. Some of the results are given 
in curves in Fig. 10 from the works of Heydweiller (** Wied. Ann.” 
XLVIII., 235, 1893), C. Müller (^ Ann. Phys. XXVIII., 592, 1909, 
literature therein), and W. Weicker (“ E.T.Z." 438, 1911). By the ` 
first two, measurements were made by static methods, and by the 
last with a technical transformer, and the spark potentials differ 
widely among themselves according to the mode or nature of sparking. 

21. Measurement of spark frequency can be effected only when 
sparks are produced regularly. When this condition is observed, 
methods due to Graf. Arco (“ E.T.Z." 506, 1910; “ Jahrb." IV., 79, 
1910) and to K. Rottgardt ('* Phys. Zt." XII., 652, 1911), are handy, 
and the measurement may be done while the transmitter is actually 
working. When the cycle of primary current is alternating, regular 
spark frequencies producible in a condenser circuit through a reson- 
ance inductor or transformer are £—2 ^u /m where m is an integer. 

22. Decrement is generally measured by the method due to V. 
Bjerknes (" Wied. Ann." XLIV., 74, 1891;* LV., 121, 1895). 
Apparatus constructed according to this principle are Marconi's 
direct reading decremeter) t Jahrb.” IV., 212. 302, 1910), and Lude- 
wig's surface scale decremeter (" Phys. Zt." XIL, 763. 1911). Also 
there is a null-method due to Mande!stam and Papalexi(^ Ann. Pays. | 
XXXIII., 490, 1910; "* Jahrb.” IV., 605, 1911), and an apparatus 
has been constructed by L. Kann ("7 Phys. Zt." XL. 503. 1910: 
“ Jahrb.” IV., 296, 1910). Also there is a photographic method due 
to J. Zenneck (* Ann. Phys." IX., 801, 1902) and an oscillograph 
method due to E. Jacob (“ Phys. Zt." X., 22, 1909). When the 
decrement © is thus measured, the resistance of the circuit ean be 
calculated from— 


R(ohm)= 2. a E 


|! 
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STREET LIGHTING AT MANCHESTER. 


As mentioned in our last issue, Mr. Haydn T. Harrison and 
Mr. Jacques Abady have now presented their reports upon the 
flame arc lighting in Portland-street (Manchester) and the high- 
pressure gas lighting in Princess-street (Manchester). These 
reports will be considered by the Manchester City Council at an 
early date. 

For reasons which are set out by Mr. Abady in his report, 
although the investigation has been conducted jointly by him- 
‘self and Mr. Harrison, each expert has presented a supple- 
mentary report. They are agreed, however, upon the following 
points. which constitute their joint report :— 

]. That for all practical purposes the degree of illumination 
in Portland-street and Princess-street is approximately equal. 

9. That, based upon the figures of costs of current and gas. 
&c., given us by the respective departments. the arc lamps, as 
used in Portland-street, are provided at an annual cost which 1s 
less than the gas lamps as used in Princess-street. 

3. That, as a comparison between the possibilities of arc 
lighting and high-pressure gas lighting. the results are vitiated 
by the fact that the high-pressure gas lamps are giving an 
efficiency very much below similar lamps when properly in- 
stalled and adjusted. 

The following are abstracts of the individual reports :— 


SUPPLEMENTARY REPORT BY Hapyn T. HARRISON. 


This report is based on results obtaired in Princess-strect and 
Portland-street, but. as in the case of Portlend-street, the length of 
the street is greater, and, therefore, 16 arc lamps are installed, four 
only have been taken into consideration, namely, those nearest to 
Princess-strcet. This was done in order that a similar number of 
Jamps and length of street might be dealt with in each case. 

The measurement of light and illumination has now become a 
science. the degree of accuracy of which is only limited by the personal 
error of the observers using the photometric instruments. Many 
years experience of street photometry have convinced me that an 
accuracy within 5 per cent. can be relied upon for direct candle-power 
measurements, and within 7 per cent. for horizontal illumination 
measurements, provided only that the photometer used is correctly 
designed and constructed forthe purpose. In this case three photo- 
meters were used by mysclf and my assistant, one being a portable 
instrument for rough measurements, fitted with a Bunsen screen ; 
the other two were the Universal photometer, as manufactured by 
Messrs. Elliott Brothers. The accuracy of this pattern of instrument 
is very high. as the flicker attachment is used for direct measurements, 
thus reducing to a minimum any error due to variation in colour of 
light sources, and for horizontal measurements the arrangement 
adopted by Mr. A. P. Trotter, of the Board of Trade. The object in 
using two of these instruments was that they could be alternately sent 
up to my laboratory in London for periodical calibration without 
interfering with the tests, which were carried out every night when 
the weather permitted. 

Tests with these instruments were constantly and independently 
made by myself and my assistant over a period of two months, and, 
as our results were practically identical, it follows that the accuracy 
.of the light measurements may be taken as within 5 per cent. 

The artificial illumination of streets being carried out by means of 
light sources fixed at intervals along the street results in a varying 
degree of illumination, depending on the distance from the light 
sources, and, as that illumination is proportionate not to the distance 
only, but to the square of the distance and the angle at which the 
light falls on the surface, it will readily be seen that much depends, 
not only on the candle-power of the lamps, but even more on the way 
thev are spaced and the height at which they are erected. 

With the object of bringing all the factors, namely, candle-power, 
distance and height, into a comnron factor for comparison purposes, 
it is becoming the practice to compare the illumination of streets by 
ascertaining the minimum horizontal illumination, at any part of a 
street, of a screen 3 ft. above the ground level. "This minimum factor 
js considered the important factor, not only because it embodies all 
*he others, but because, if the minimunr illumination is sufficient for 
the pedestrian and road traffie, the illumination throughout the 
remainder of the street will be ample. "Therefore, in this report, I 
have laid particular emphasis on the comparison based on minimum 
horizontal illumination ; but, in order that the various factors which 
go to make up this result may receive consideration, they are also 
4lealt with in detail. 

In order to arrive at the data necessary to prepare the report sub- 


mitted herewith we have conducted an extensive seriesof testsextend- 
ing over a period of two months. These tests included: (1) Photo- 
metric measurements of candle-power and illumination, which were 
carried out every night when the weather permittel; (2) periodic 
measurements of gas consumption and gas pressure to check those as 
recorded by the gas meters and recorders installed ; (3) periodic 
measurements of electricity consumed to check the electricity meters 
installed ; (4) tests of the low-pressure gas lamps lighted in Princess- 
street after 11:15 p.m. ; (5) daily and nightly inspection of the lamps 
to check consumption and renewal of mantles, carbons, cleaning. 
repairs, &c. 

During the procedure of the tests the lantps were operated in a 
manner usual in ordinary practice—adjustments and alterations being 
only permitted when found absolutely necessary—but in the case of 
the mains connecting the high-pressure gas lamps to the compressor 
station, as à considerable leakage of gas existed, the localisation of 
this was permitted, and the gas lost through this leakage has not been 
taken into consideration when calculating the gas consumed in th 
lamps. In the case of the electric arc lamps, the reflector, ash tru 
and support were modified in the case of one lamp to demonstrate 
that the shadow cast under the lamp can be eliminated. 

In ascertaining the cost of the rival illuminants, the cost for gas or 
electricity required is based on the cost per unit or per 1,000 cubic ft.. 
as handed to me by the engineers of the respective departments. 
These figures were accompanied bv the particulars necessary to show 
the method by which these costs were arrived at. These I have care- 
fully investigated, and I agree that thev truly represent the cost of 
low-pressure gas as delivered at the compressor station, or electricity 
as supplied to the street-lighting distributors. i 

I have not dealt with those details, the merits of which are purely 
psychological, such as the general appearance, colour of light, glare. 
&c., as I am of opinion that the effect of these on different people 
depends largely on that which thev are accustomed to, and therefore 
it is impossibte to lay down any general rule which would satisfy all, 
but I would mention that both in Princess-street and Portland-street 


all known regulations governing these minor details have been care- 
fullv carried out. 


Method of Illumination.—In the cases of both Princess-street and 
Portland-street the method adopted has been the erection of central 
light sources suspended on span wires. In the case of Princess-street 
the sources of light consist of Keith high-pressure gas lanterns, each 
containing three inverted high-pressure mantles supplied with gas 
from the Corporation gas'supply "raised to a pressure of 55 in. to 60 in. 
(of water) by means of a compressor plant situated in Piccadillv, the 
pumps of which compressor plant are driven by electric motors 
supplied with power from the Corporation electricity undertaking. 

In Portland-street the same mothod is adopted, the sources of light 
under consideration in this report being the four lamps adjacent to 
Princess-street, which are of the “ Metroflanr " magazine flame are 
pattern, with clear inner globes and partially obscured outer globes. 
These lamps are connected—eight in series—across 400 volts obtained 
from the ordinary distributing network supplied by the Corporation 
electricity undertaking. Each lamp takes an average of 583 watts. 
The circuits are so arranged that every alternate lamp can be switched 
off when it is desired to reduce the illuminatior. 

In both cases a tower ladder is used when it is necessary to adjust. 
trim and clean the lamps. This, in the case of Portland-street, docs 
not interefere with the tramway traffic, as only one pair of tramway 
rails is used, but in Princess-street the opposite is the case. Therefore, 
in Princess-street, I understand, lowering gear would have been 
adopted, but, as it often proves unsatisfactory, it is not used, with the 
result that when the lamps require attention during the hours of 
traffic the tramway system has to be interrupted. In cases where 
high-pressure gas lighting is adopted I am of opinion that the advan- 
tages incidental to centrally suspended lamps should be waived in 
favour of lamps supported from brackets attached to the wall or 


mounted on columns, thus allowing of a perm went connection to the 
gas main. 


Degree and (Quality of Illumination Com pared.—The average height 
of the gas lamps is 26 ft. 6 in.. and their distance apart 107 ft. Tne 
arc lamps are all 27 ft. 6 in. high and mean distance apart 121 ft. 
The mean distance has been taken in all calculations. As in both 
cases, the illumination at the minimum position is derived from the 
rays emanating from the lamps between the angles of 20 deg. and 
25 deg. from the horizontal, and, in the case of maximum illumination 
from the rays, 45 deg. from the horizontal ; therefore, the bulk of the 
photometric measurements were made at these angles. 

In order to ascertain the illumination I personally made photo- 
metric tests from time to time over a period of two months, and, in 
order that a nightly record should be kept, mv assistant remained in 
Manchester to test every night when climatic conditions permitted. 
and also to notify failures, extinctions and other details necessary to 


———— gi I TR cm 


THE ELECTRICIAN, NOVEMBER 1, 1912. 


See 


make this report complete. The resulta of these measurements are 
summarised in the following two tables, tho second relating to the 
conditions after 11:30 p.m., when every alternate arc lamp is 
extinguished and the high-pressure ‘gas lamps extinguished and 
low-pressure gas lamps lighted. 


Table I. 
Princess-street — Portland-strect 
gas lamps. arc lamps. 
Candle-power at 20 to 25 deg. 1,750 c.p. 2,970 c.p. 
5 » 45deg. ...... 1,670 " 3,170 ,, 
Minimum horizontal illumi- 
MATION oiieeeese ceu asesinos 0:39 ft. candles. 0-5 ft. candles. 
Maximum horizontal illumi- 
Nation .ssessssssoeseoeseoseo 1:9 i 2:26 c" 
Table II. 
Conditions after 11.30 p.m. 
Candle- power at 20 to 25 deg. 49-5 c.p. 2,070 c.p. 
Minimum horizontal illumi- 
nation i oscse resi en o venis 0-004 ft. candles.* 0-084 ft. candles. 
Maximum horizontal illumi- 
nation ...........ceeeeeeeeee 0-7 » 2:26 a 


Relative Cost of Equal Illumination Derived.—The cost of low- 
pressure gas delivered at the compressor station, including manu- 
facture, distribution (to that point), rents, rates and taxes, manage- 
ment, interest on loans, is set down by your superintendent at 12-69d. 
per 1,000 cubic ft. To this has to be added the cost of electrical 
energy for compressing same, which works out at 1-75 units per 1,000 
cubic ft., or, when charged at 1d. per unit, a total cost of 14-44d. per 
1,000 cubic ft. of high-pressure gas delivered into the high- “pressure 
mains. 

Careful consumption tests carried out «n two occasions proved that 
after allowing for leakage the consumption per mantle was 26-5 

cubic ft. per hour, or 79-5 cubic ft. per hour for each lamp in Princess- 
strect ; thus the cost for high-pressure gas amounts to 1-147d. 
per hour. To the ebovo must bo added the cost of mantles, 
globes, labour, &c., which is estimated (the period of test being too 
short for actual determination) at 0-28d. per lamp per hour. 


CIBO ida E Pa Een D VENIR SM raa 1:147d. per hour. 
Mant)Ies, &6 recente rre kr ex En e ED er ker d 0-1d. * 
Labour........ 4 Sue ane FOE UE EEE AE A uad 0-18d. " 
Sundries.................e. PET AEEA 0-073d R 
jioc m —M—— 1:500.l. per hour. 


Tne labour and m ;intenznce figures ere bz.cd on thosc submitted 
by the superintendent of your gas department, which are, in thc 
opinion of the writer, fair when the lamps are working at the existing 
pressure, but which would be considerably higher if the pressure were 
increased to improve the efficiency of the lamps. 

In the case of the electric lamps the cost of electrical energy, depend- 
ing as it does on the load factor, varies for the half-night lamps which 
burn 2,000 hours per annum, and the all-night lamps which burn 
4,000 hours, being 1-07d. per unit for the former and 0-655d. per unit 
for the latter. The average of the electricity meter readings showed 
that each lamp consumed 583 watts ; thus, for one hour the cost for 
electrical energy would be :— 


(a) Half-night lamps ............ 0-583 units x 1-07d. = 0:6244d. 
(^) All-night Wy. SEEE 0-583  ,, x 0°655d. = 0-382d. 
To this must be added the cost of carbons and labour. Each lamp 


contains 14 pairs of carbons, which, during the test, exceeded 5 
burning hours per pair. These carbons, as used at present, cost 76s. 
per 1.000 pairs; thus, one hour costa 0-18d. Each lamp takes 15 
minutes to trim and clean. A trimmer and his mate are employed, 
earning 7d. and 6d. per hour respectively ; thus, the trimming and 
cleaning, if cleaned every 50 hours, would be 0-06d. per hour. 

Together with an allowance for repairs and maintenance this makcs 
a total cost per hour as follows :— 


m All-night lamps. Half-night lamps. 
Electrical energy ............... 0:382d. : 0-625d. 
Carbons iecore ie 0:180d. 0-180d. 
TRO UB sei sq adv C so Ex e vs EU 0-06d. 0-06d. 
Sundries, say ............ ces 0-078d. 0-0354d. 
Total ciii ps nee O-7d. per hour. — 0:90d. per hour. 


Aslightingand extinguishing are automatically carried out by time 
switches, no charge has been allotted to this. 


Relative Capital Cost of Plant and Apparatus.—In the case of the 
four high-pressure gas lamps in Princess-street, the total cost of the 
Janips, lanterns, poles, suspension and all accessories erected appears 
to have anrounted to £194. 118. 4d., or, say, £50 per lantern. T he 16 


os This had to bo calculated from the candle- -power of the low- pre: ssu re 
gas lam ps as measured direct, owing to the illumination being too low for 
actual measurement, 


]4T 


arc lamps in Portland-street, including all accessories, aré stated to 
have cost £564 erected, or, say, £36 per lamp. ` 
- The above sets of capital cost do not include any sum for high- 
pressure gas mains or compressor plant, nor, in the case of the electric 
lamps, for series street lighting main. "These are excluded since they 
have been included in the general charges of each undertaking. 
The capital cost per mile of street therefore works out at :— 
Princess-street high- : ; 
pressure gas 49:34 lamps at £50 = £2,467 0 0 
Portland-street arc lamps 43:6. lamps at £36 = £1,569 12 0 


Relative Constancy and Reliability of Light Sources.—During the two 
months during which the four electric and four gas lamps were under 
inspection the maximum variations were as follows (not including 
extinctions) :— 


(a) Of any one gas lamp......... From 2,053 c.p. to 686 c.p. 
Of all gas lam ps............... » 2,470 ,, 686 ,, 
(b) Of any one arc lamp ....... » 4400 , 2.420 - 
Of all arc lamps............... » 4,400 ,, 2,420 ,, 


It must be borne in mind that these variations often lasted over a 
very short period, and are therefore not often noticeab!c, thus show- 
ing that the variation in illuminating power of the gas lamps is more 
than that of the electric lamps. 

The total number of complete extinctions was as follows :— 

Gas lamps, four (two for the whole of the night, one for 20 minutes 
and one for 60 minutes). 

Electric lamps, two (for 80 and 20 minutes, respectively). 

In comparing the above results and failures it must be borno in 
mind that half the arc lamps burn twice the number of hours of the 
gas lamps; therefore it would appear that the electric lamps are more 
than twice as reliable as the gas lantps. 

With reference to the difference in the degree of illumination 
throughout the street, irrespective of the variation in the candle-power 
of the light source, this is 4-8 in the case of Princess-street and 4-5 in 
the case of Portland.street ; thus, it will be noted that as regards this 
factor there is little to choose between the two illuminants. 


Reduction of Costs to a Common Basis.—Firat, as regards candlc- 
power. The electric lamps giving 2,970 c.p. (at the important angles 
of 20 and 25 deg.) cost 0-7d. per hour. The gas lamps to give 2,970 c.p. 
would cost 2-54d. per hour. 

Again, to take illumination as the basis. As the are lamps, when 
spaced at an average distance of 121 ft. or 43-6 to the mile, produce a 
minimum illumination of 0-5 foot-candle when giving an average of 
2,970 c.p. at a cost of £254 per annum (2,000 hour burning), by 
caleulation it will be found that 54 gas lamps, giving an evcrage of 
1,750 c.p., will be required to produce the same illuminating result. 
As the gas lamps cost 1-5d. per hour, or £12. 10s. per lamp per annum 
(2,000-hour burning), the comparison works out as follows :— 


Cost per mile, minimum illumination 0-5 foot-candle :— 
Princess-street gas lampe ......... OM £675 per annum. 
Portland-street arc lamps................ £254 » 


In the above figures the cost of current in the electric lamps is taken 
at the all-night rate. If charged at the half-night rate the cost would 
be £314. After 11.30 p.m. the alternate arc lamps in Portland-strect 
give a minimum 20 times as much as the gas lantps at about the same 
cost as the latter. 


Conclusions.—For the purpose of ready comparison of the figures 
under the previous headings, I submit the following table of average 
results as obtained in Princess-street and Portland-street :— 


Princess-strect Portland-strcet 


= high-pressure gas. arc lam ps. 

Candle-power of lamps ............... 1,750 2,970 
Number of lamps to the mile....... 49-34 426 | 
Running costs per lamp per hour... 1-5d. 0-7d. and *0-9d. 
Capital costs per mile of street .... £2,537 £1,569 
Running cost per 1,000 c.p.-hours, 0-857d. 0-236d. and *0-3d. 
Cost per annum per mile, equal, 

illumination........................ £675 £254 and *£314 
Minimum illumination basis of 

comparison 2... ...cceeeeeeeeeeeaees 0:39 foot-candle | 0-5-foot-candl+ 
Cost per mile of street per annum 

(up to 11.30 p.m.) at above 

illumination................... eee. £617 £254 and *£314 


It is worthy of note that had the gas lamps been working at doub'e 
the efficiency, or the cost of electrical energy been double what it is, 
the electric are lamps would still have proved to be the more econo- 
mical for an equal ijlumtination. In the ease of high-pressure gas 
lamps, I have come across examples where a better eflieieney. 15 


* After 11.30 p.m. 


— a Ree 
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obtained, but the large number of high-pressure gas lamps which I 
have tested throughout the country have generally shown results very 
sinrilar to those existing in Princess-street ; in cases where a better 
efficiency exista it is obtained by the use of a higher pressure, which 
necessitates that more time and money is spent on careful periodic 
adjustments. 


SUPPLEMENTARY REPORT BY JACQUES ABADY. 


A question has arisen between Mr. Harrison and myself as to the 
interpretation to be placed on the reference. Whereas Mr. Harrison 
is of the opinion that it was intended that we should simplv accept 
the costs given us by the respective depart ments, and express the light 
found to be obtained from the two systems on a comparable basis of 
either equal cost or equal illumination, I, on the other hand, am of 
the opinion that the intention of the reference is that we should 
eriticise the costs if necessary, criticise the installations if necessary. 
and generally report. upon the systems of high-pressure gas and flame 
arc lighting (as exemplified by the two installations). so as to guide the 
Corporation as to the general bearing of our findings upon extensions 
of either system. We have thought it better, therefore, that we 
should submit separate reports. 

I have arrived at the following conclusions, mv reasons for which 
are set out at length hereinafter :— 

1. That the lighting with high-pressure gas lamps of Princess-street, 
hoth in respect to the amount of general illumination, the quality of 
light and freedom from involuntary extinctions, is better than the 
lighting with flame are lamps of Portland-street. 

2. That the candle-power of the arc lamps is superior to that of the 
high- -pressure gas lamps, and that the arc-lamp figures show that they 
are in a state of high efficiency, while the high-pressure gas- lamp 
figures show that the lamps are not installed or adjusted so as to 
obtain normal efficiency, or anything approaching it. (I wish to 
emphatically intpress this upon the Council.) 

3. That, based upon the figures of costs given me by the electricity 
and gas departments, I am of the opinion that the Manchester Corpo- 
ration gas department cannot (on those figures) supply for public 
lighting purposes 3-burner high-pressure lamps at as low a cost as can 
the electricity department supply for public lighting pu:poses 
11-ampere flame-arc lamps. 

4. While not suggesting that the costs given me by either depart- 
ment are incorrect, they do not appear to me to comprise all essential 
factors, and I, therefore, do not consider that they can be safely taken 
as à basis in estinrating for future extensions of either system 

5. I consider the whole comparison vitiated by the fact that the 
high-pressure gas lamps at the angles tested have an efficiency of only 
27 candles per cubic foot of gas, whereas it is common knowledge. and 
also my invariable personal experience, that the high-pressure gas 
lamps, when adjusted and supplied with gas at a suitable pressure, 
have an efficiency of over 50 candles per cubic foot, with a minimum 
of 40 candles per cubic foot. 

6. While it appears to have been necessary, owing to the nature of 
the lighting source, to suspend the arc lamps 27 ft. 6 in. high from the 


road, I strongly criticise the similar suspension, at an approximately 


similar height, of the gas lamps ; and I suggest that in any extensions 
2-burner gas lamps adjusted to a proper efficiency, placed on poles 
20 ft. from the ground and 130 ft. apart, would give a light equal to, 
if not better than, the 3-burner lamps at present in Princess-street. 

7. Subject to my criticism of the installation and adjustment of the 
high-pressure gas lantps, I consider that the tests justify an extension 
of both systems ; but it follows from paragraph 6 that if it is con- 
sidered necessary to suspend lamps over the tramway route 27 ft. | 
high or thereabouts, arc lamps should be selected for this purpose. 

8. I direct attention to the fact that, in the figures of costs given in 
the body of this report, no annual charge is added for interest and 
depreciation on the capital outlay for lamps or mains, but the capital 
expended is stated separately. Seeing, however, that arc light i ing on 
the systenr entployved in Portland-strect requires a special main, this 
is a factor of cost which should not be overlooked. 

9. As the tests were made in the sunimer, no opportunity presented 
itself for a comparison of the two systems during foggy weather. Any 
remarks under this head would, therefore, have to be based upon 
ohservations of other installations ; and this the reference does not 
call for. 

The particulars of the respective installations, full details of the 
data obtained, and the reasons upon which I base my foregoing 
conclusions, are set out as addenda hereto. 


ADDENDA TO MR. ABADY’s REPORT. 

The photonretrie readings taken by myself and assistant were: 
(a) Tests of the illumination thrown on the screen of the photometer 
when placed horizontally and 15 in. from the ground ; (b) tests of the 
c uidle-power of the lanrps by direct readings at certain angles. The 
photometer was placed on the ground: (a) "Under each lamp; (5) at 


a point in the centre of the carriageway midway between each lamp 
(taking them in paire); (c) at a point on the kerb midway between 
each lamp (taking them in pairs). The average foot-candle value 
under the arc lamps was 0-88 and under the gas lamps 1-46. 

Between the arc lamps the mean values were 0-252 ft.-candle on 
road ; 0-251 ft.-candle on kerb; and for the gas lamps, 0-279 ft.- 
candle on road ; and 0-250 ft.-candle on kerb. 

Now foot-candle horizontal illumination figures require verv careful 
and impartial interpretation, because a reading of horizontal illumi- 
nation is à factor both of the light falling upon a surface and the nature 
of the surface itself. and. will naturallv vary with a variation in either 
the amount of light or the nature of the surface upon which the light 
falls. For instance. if a perfect white reflecting surface is used. a 
higher reading will be obtained. Horizontal illumination can also be 
calculated theoretically. but no system has vet been devised which 
enables the light falling upon the ground or illuminating a vertical or 
other object to be measured. Thus, tests of this nature are, like all 
figures, capable of unfair or biased interpretations. Mv tests, however, 
are not affected bv these considerations, nor bv the relationship 
between the diffusing power of the photometer surface and the ground 
itself. because both the arces and gas lamps were tested in exactly the 
same way, and by exactly the same instruments and operators. Tho 
results are, therefore, entirely comparable, and give a very good idea 
of the relative illumination close to the ground in the two streets 
lighted by the arcs and gas lamps. Apr examination of the figures 
shows that the general illumination afforded by the gas lamps is 
higher than that afforded by the arcs, and, in mv opinion, shows a 
preponderance which just about compensates for the fact that the 
length of street. between the four are lamps is 363 ft., while the length 
of street between the four gas lamps is 321 ft. da 

I therefore find that the four gas lamps are giving an equivalent 
illumination, on an equal length of street, to the four are lamps. It is 
true that the width of Portland-street is slightly greater than that of 
Princess-street, but this is not a factor which need be taken into « on- 
sideration, because the gas lamps would light the slightly wider street 
with the same standard of lighting if the buildings were set back. They 
afford no reflection. 

Quite apart from the photometrical tests, there are two factors 
which must be taken into consideration in judging lights and lighting 
effects. One is diffusion, the other is visual brightness. It happens 
to be a fact, for which neither the gas nor electricity departments are 
responsible, that in both these qualities gas lighting by mantles has a 
very distinct superiorfty over anv form of are lighting vet devised, 
and it is this fact (coupled with the fact that the gas lamps are slightly 
lower and placed nearer together) which accounts for the lighting of 
Princess-street being more even and of better quality than the lighting 
of Portland-street, although the candle-power of the arc lamps them- 
selves is higher than the candle-power of the gas lamps. 

I might explain, briefly, that it is an accepted scientific fact that the 
eve is more sensitive to certain parts of the spectrum than others. It 
is also a fact that light given by a high-power (or low power for the 
matter of that) gas mantle contains a larger percentage of this useful 
light than does the light given by an are lamp. That is one of the 
reasons why a street lighted by high-pressure gas lanips is so notice- 


ably brilliant, a fact which, because it cannot be measured, cannot be | 


expressed in £ s. d. It follows.therefore, that a test of candle-power 
is only one of several factors to be considered when comparing gas 
and arc lighting. 

The results of the direct candle-power readings are as follows :— 


Arc Lamps At 20 deg. S. approx. At 75 deg. S. approx. 
Mean 2 eus sexatocess ues 2,949 candles 1.478 candles 
Maximum .......cccceees 3,170 ,, 1.759 ,, 
Minimum.......ccecceeee 2,767  ,, 1.531  ,, 

Gas Lamps. At 20 deg. S. approx. At 75 deg. S. approx. 

4 Mean .................... 2.173 candles 1.558 candles 

^ Maximum ............... 2431  ,, aec LOIS. 4; 
Minimum................ |S | x 1473  ,, 


From careful observations and tests made, it was found that each 

arc lamp consumes 600 watts (0-6 unit per hour) and that each ge 
lamp consumes 80 cubic ft. of gas per hour. 
* From this it will be seen that, taking the light found at an ang'e of 
20 deg. (which may be taken as approximately the maximum), the 
arc lamps have a mean efficiency of practically 5 candles per watt, 
whereas the gas lamps have a mean efficiency of only 27 candles per 
cubic foot. These facts are the basis of my statement in paragraph 2 
of report. that the are lamps are in a highly efficient condition, whilst 
the gas lamps are not. The efficiency of the arc lamps has been 
arrived at bv careful tests and experiments on the part of Mr. Pearce 
and his staff, who deserve congratulations on the excellent results 
obtained, and I see no evidence of similar tests and experiments 
having been conducted by the gas department. 

I should point out that my figures show striking variations in tlie 
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results from the arc lamps. This is due to the fact that alterations 
were made in the shades, &c. The evident object of fitting shades 
was to improve the distribution and lessen the shadows under the 
lemps. I do not think the electricity department has quite solved 
this problem yet, but it is a difficult thing to impart to a form of light 
which is naturally bad in diffusing power as perfect a diffusion as one 
obtains from a high-power gas lamp. I wish to nrake it quite clear 
that I do not think the alteration of shades during the test was in any 
way unfair, or to be objected to. On the contrary. 

. During the period of the tests there were several cases of involun- 
tory extinction of the arc lamps, and one case of late lighting up of a 
gas lamp, whilst on one occasion a gas lamp was unlighted. The 
rcason of the former was no doubt due to the lamp mechanism or 
broken carbons. The reason of the latter was that a heavy rain pene- 
trated the hood of the lamp and destroyed the mantles. No mantles 
were otherwise renewed during the test period of nearly two months. 
The figure for mantle renewals is, I consider, a fair estimate. For the 
purpose of extinctions, all the 16 arc lamps were observed. 

Costs of Operation.—Taking the estimates given. by the respective 
departments the costs of the lamps reported upon are as follows :— 

Electricity.—Cost of current: £7:525 per kilowatt of M.D. (fixed 
cost), plus £0-232 [presumably 0-232d.—Ep. E.l per unit metered 
(running cost) Carbons: £3. 16s. per 1,000 pairs. . Wages : 
Trimmer, 7d. per hour; mate, 6d. per hour. 8 lamps (all-night) run 
on 45 per cent. load factor, i.e., 4,000 hours per annum. 8 lamps 
(half-night) run on 23 per cent. load factor, t.e., 2,000 hours per annum. 
Cost of Current: all night —0-682d. per unit ; half night = 1-132d. 
perunit. One pair of carbons lasts 44 to 5 hours. Lamps are trimmed 
about every 45 hours, and 2 hours are taken in trimming 8 lamps in 
Portland-street, i.e., d hour per trim per lamp. Each lamp consumes 
600 watts. 

- The above works out for the all-night lamps at £11. 6s. 5d. per lamp 
per annum, or 0-68d. per hour lighted. and for the half-night lamps 
£7. 18s. 2d. per lamp per annum, or 0-9d. per hour lighted. 

Nothing is included in above costs for interest and depreciation on 
capital spent on installation or general maintenance charges, or for 
globes, &c. The total capital spent on installation of the 16 arc 
lamps is £873. 2s. 10d. | 


Gas.—Cost of gas uncompressed : 12-69d. per 1,000 cubic ft. Cost 
of compression : 1-2d. per 1,000 cubic ft. Cost of gas compressed : 
13-89d. per 1,000 cubic ft. Mantles: ls. ljd. each. Wages: Pro- 
portionate part of time of one man (whole time at 28s.), and one man 
6 hours a week at 25s., £1. 7s. 2d. Each lamp consumes 80 cubic ft. 
of gas per hour per 2,000 hours per annum. One mantle lasts about 
400 hours, therefore each 3-burner lamp takes 15 mantles per annum. 
Lamps attended to and maintained at a wages cost stated above. The 
cost for 2,000 hours per annum is then £11. 9s. 24d. per lamp per 
annum, or 1-37d. per hour lighted. 

Maintenance is included in above, but nothing is included for 
interest and depreciation on capital spent on installation, or for globes. 
The capital spent on installation of the four gas lamps is £194. 11s. 4d. 

I state in paragraph 4 of my report that I do not consider these 
costs can be safely taken as a basis for estimates of future extensions 
of either system. My reasons for coming to this conclusion are as 
follows :— 

The Electricity Costs are taken on the basis of load factor and 
division of fixed and running costs. They are arrived at after the 
deduction of certain estimated traction costs. Now, if these latter 
ere examined, it will be seen that for a total of 10,550 kw. connected, 
the fixed cost is £98,716, or £9-357 per kilowatt connected. On the 
other hand, the total of connected kilowatts on lighting and power 
load is 31,475 kw., and the fixed cost is £236,851, or only £7°525 per 
kilowatt connected. Ido not know on what basis this differentiation 
is made, but it will be seen that the effect is that the lighting costs are 
reduced at the expense of the traction costs. 

Again, it will be observed that it is stated that the traction costs 
(which equal Id. per unit) yield no profit; that is to say. current for 
traction on a 36 per cent. load factor costs ld. per unit, while current 
on a 45 per cent. load factor costs only 0-682d. per unit, and current 
on a 23 per cent. load factor costs only 1-132d. I fail to reconcile thece 
figures. 

Another factor I wish to dwell upon is the charge for trimming and 
the non-inclusion of any figure for maintenance. Portland-street is 
next to Dickinson-street works, and that is why these lamps require 
the occasional emergence from obscurity of a trimmer and his mate 
for ] hour every 45 lighting hours (7.e., 9 or 10 days) and nothing else. 
The cost of the street lighting staff of the electricity department should 
Ve charged specifically against street lighting, and not be included 
generally in the total costs, and thus be charged against private 
lighting, traction and power costs. 

The maintenance of a high-pressure gas lamp is a different propo- 
sition from the maintenance of arc lamps, as the former depends for 


| seems to have made a special study of the subject. 
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its efficiency essentially upon proper maintenance, provided that the 
lamps are in the first place properly installed and adjusted, as the four 
lamps in Princess-street certainly are not. I would also point out 
that it must not be assumed that the same lighting efficiency of 5 
candles per watt can be obtained from any 11-ampere arc lamps as 
furnished by the makers. My experience is that from 3 to 31 candles 
per watt is the maximum duty to be obtained, and Mr. Pearce's 
report of March 23, 1912, confirms this. It should further be noted 
that if smaller lighting units are required (7 or 8 ampere lamps) the 
efficiencies are still lower. ! 

On the other hand, I think the carbon costs are higher than they 
should be, and that it is possible to reduce the costs by the purch»se 
of carbons of the same quality as those now used at a lower figure then 
£3. 16s. per 1,000 pairs. | 

The Gas Costs are presented as complying with the Councils reso- 
lution that the price should “ cover the entire cost of manufacture, 
distribution and management, and all other charges appertaining 
thereto, including capital and renewals charges." 

The cost for gas compression is very high, owing to the fact that 
the compressor is not worked at anything like its full capacity or 
load. If it were, then the cost would be materially reduced. 

I think I ought to point out that in comparing the costs of e'ec- 
tricity and gas, one ought not to leave out of consideration the fact 
that while the former department is without reserve and has a 
renewals suspense account considerably below the proper standard: 
(vide Electricity Committee's report of June 26, 1912), the gas 
department is in an exceptionally strong financial position. Further 
than this, to make a fair comparison, the amounts pzid by the 
respective departments in relief of the rates ought to be brought 
into account. ! 

I stated in my report that I consider the comparative tests vitieied 
by the abnormally low efficiency of the gas lamps, and that 2-burner 
lamps, 130 ft. apart on 20 ft. posts, would, under ordinary circum- 
stances, give as good, if not better, light than the lamps fitted in 
Princess-street. An efficiency of 27 candles per cubic foot is an 
absurdity. Makers of high-pressure lamps claim nominal efficiency 
of 60 candles per cubic foot, and, with proper adjustment, one can 
safely count upon 40 candles per cubic foot as an irreducib:e minimum, 
well within the average life of a mantle, and a maximum of from 50 
to 55 candles per cubic foot. | 

I also criticise the arrangement of the installation. I have yet to 
discover any case in which (from consideration of the nature or volume 
of the light) it is necessary to place a high-power gas lamp more than 
20 ft. from the ground, and I am convinced that if this had been done, 
or if it is done in any further installations, an equal, if not better, 
illumination than Princess‘street, covering a larger area per lamp, 
can be obtained from 2-burner lamps having an illuminating power 
of about 2,200 to 2,400 candles, giving à horizontal foot-candle 
illumination of 0-25 foot candles (measured in the way I conducted 
the Portland-street tests), and consuming not more than 50 to 55 
cubic ft. of gas per hour. As an example of exactly this type of 
lighting, I would point to Victoria-street, Westminster. 

In appendixes to Mr, Abady's report are given a brief description 
of the installations, details of the readings taken and statements as to 
the cost of current, &c. 


The Vagaries of Lightning.—' The World” of New York 
has discovered that lightning does strike twice in the same place, 
and announces the fact in the strenuous head-lines beloved of 
the American daily Press. They base their discovery on a 
report of Mr. F. G. Plummer of the forest service, who indeed 
) Some of 
the curious early and present beliefs and theories about the 
immunity of certain trees from lightning seem to be borne out by 
modern experience. While it has not been practically 
established, 1t is considered certain that some trees, for instance 
the oak and spruce, are more liable to be struck than others, 
Fibre, structure, shape and degree of moisture probably 
account for this immunity or liability. Incomplete forest 
records show that 76,301 trees have been struck in national 
forests of the Western States during the past four vears, and 
that lightning causes many forest fires. Mr. Plummer also 
points out that the theory that it is safer to be out in the open 
than under a tree in a thunderstorm is untenable. In future, 
if he studies this article carefully, there will no longer be any 
excuse for the New Yorker being ignorant of what to do when 
lightning is about. 
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STREET LIGHTING AT MANCHESTER, 


If the statistics of the large municipal electric supply 
undertakings in this country are examined it will be found 
that there is a remarkable difference in the amounts of 
energy used for private supply and public lighting in 
our large towns. Thus, whilst the Manchester electricity 
supply undertaking sold last year to private consumers 
about 853 units per head of population, the neighbouring 
city of Liverpool only supplied abovt 193 units per head of 
population, and Glasgow about 52? units. On the other 
hand, per head of population, Edinburgh uses over 6 units 
for street lighting, Glasgow 1-92 units, Liverpool 0-47 of a 
unit and Manchester only 0-23 of a unit (that 1s, allowing for 
the difference in population of the two cities, less than one 
iwenty-sixth of the corresponding consumption at Edin- 
burgh). The position of Manchester as regards the small 
use made of electric lamps for public lighting has frequently 
been commented upon, and the reasons for the slow pro- 
gress of electricity in the lighting of the streets of Cotton- 
opolis are widely known, with the result that recent attempts 
on the part of the Electricity Department to bring the light- 
ing of the streets more into keeping with the im»ortance of 
the city have been closely followed by electrical engineers in 
this country. It will be remembered that, after much dis- 
cussion in the Council, the electricity and gas departments 
were instructed to show what they could do, Portland-street 
being allocated to the electricity department and Princess- 
street to the gas department. Further, two experts, Mr. 
HavpN T. Harrison and Mr. JAcqués ABADY, Were called in 
to investigate and report to the Council on the experimental 
lighting installed by the rival departments. The reports 
of these two engineers have now been presented to the 
Council, and a lengthy abstract of them will be found in our 
present issue. These reports are likely to become historic, 
though perhaps rather late in the day, since most other 
Corporations have already becom? convinced of the desir- 
ability of adopting electric lainvs for the lighting of at least 
the more important streets of their resp2ctive municipalities. 

In the first place, it should b» noted that the two experts 
could not agree as to the interpretation to b» placed oa th» 
reference contained in the letter of instruction from the 
Council. Thus, although th» investigation has been con- 
ducted jointly, the individual conclusions ar» mostly set ous 
in separate reports. We think it was too much to expect 
that Mr. ABapy and Mr. Harrison would see eye to eye ina 
matter of this kind. Agreement, however, has been reached 
on the following points : (1) That the degree of illumination 
provided by the two sets of lamps is approximately equal. 
(2) That, based upon the figures of cost of current and gas, 
&c., supplied by the respective departments, the arc lamps 
are provided at less cost than the gas lamps. (3) That the 
gas lamp3 are giving an efficiency very much below similar 
lamps properly installed and adjusted. 

In looking over the separate reports one is struck by the 
- fact that figures of cost, as given by Mr. Harrison and Mr. 
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ABADY are not always quite the same. It seems a pity ina 
case of this kind that exact agreement should not have been 
secured on points that are really more matters of fact than 
of opinion. We think it is quite clear, from the informa- 
tion given by Mr. Harrison, that the arc lighting has 
shown to great advantage in comparison with the gas light- 
ing. Indeed, the results are so much in favour of the former 
that even if the gas lamps had been working at a much 
higher efficiency the arc lamps would still have shown to 
advantage. But why could not the two investigators 
agree upon the methods of measurement? Why should 
one use a plane 15 in. from the ground and the other 3 ft. ? 
As far as we are aware the latter is the more usual. By 
adopting different methods two sets of figures are obtained 
which are not necessarily comparable. It is curious also 
that Mr. ABADY should obtain lower minimum figures for 
horizontal illumination with a plane 15 in. from the ground 
than Mr. Harrison found with his plane 3 ft. from the 
ground. | 

Mr. ABaADY's conclusions are of interest and merit 
attention, though we think some of them at least give 
the appearance of supporting a very weak case and 
some are really an indictment of the gas department. 
First, he claims that the gas lighting in Princess- 
street is better in quality and freedom from extinction than 
the arc lighting in Portland-street. Here the two reports 
are at variance, and Mr. ABADY seems to have obtained more 
arc extinctions than gas extinctions by observing 16 arcs as 
compared with four gas lamps. This method is simple, but 
isit fair? It seems to us more fair to take the same number 
of both types, as did Mr. Harrison. Further, half the arc 
lamps were in use twice as long as the gas lamps, being used 
throughout the night. 

With regard to the inefficiency of the gas lamps, we 
should have thought the efficiency might have been im- 
proved during the tests, considering that these lasted during 
two months. Some of the arcs seem to have been improved 
during that time ; why not the gas lamps also, if the effi- 
ciency was abnormally low? That they were not giving a5 
good results as they should was agreed. 

Mr. ABADY suggests that the height of the gas lamps 
should have been reduced. Since the candle-power of the 
gas lamps is not so great as that of the arcs, it 1s quite pos- 
sible that a better result would be obtained by this modifica- 
tion, on the well-recognised ground that the higher the 
candle-power the higher should be the lamp standard. Mr. 
ABADY goes so far as to suggest the use of two-burner lamps 
on 20 ft. poles 130 ft. apart, as compared with the present 
three-burner lamps at a height of 26 ft. 6 in. and 107 ft. 
apart, and he is of opinion that where à height of 27 ft. or 
more is necessary. arc lamps should be used. The gas 
department, however, were quite free in the matter, so that 
we presume they consider the present arrangement the best. 

We agree with Mr. ABADY that where special mains are 
used the capital charges relating to these should be in- 
cluded in the costs of lighting. On the other hand, we think 
that Mr. ABapy would have done better not to criticise the 
price at which electricity is supplied. In doing so, he is sup- 
pertang a weak case by treading on unfamiliar ground, For 


early stages of development for traction purposes. 
cost per kilowatt is therefore higher than that of the more 


example, he is unable to understand why the fixed charges 
per kilowatt of demand at the station at the time of peak 
(not kilowatts connected, as he puts it) should be different 
for traction and for the other portion of the supply. We 
understand that the whole thing was explained to Mr. 
ABADY, and we do not understand why it is raised. As a 
matter of fact, the fixed and sunning charges are arrived at 
in accordance with the “ model tariff " drawn up by the 
Incorporated Municipal Electrical Association. and the 
Municipal Tramways Association. For this purpose the 
whole of the capital expenditure may be pooled, or, alter- 
natively, specific plant specially installed for traction may 
be taken as the basis for estimating the cost. At Man- 
chester certain plant was more or less ear-marked in the 
Its 


recent plant necessitated by the enormous increase in the 
power load. Hence the fixed charges come to £9-357 for 
traction and only £7-525 per kilowatt for the remainder 
of the load. The tramways have in any case benefited by 
the reduction in running costs, and there is no great mystery 
about the subject. Actually it would make very little 
difference if the average fixed charges for the whole under- 
taking were taken instead of those for power and lighting 
alone; this would only mean £7-622 per kilowatt, instead 
of £7-525. Surely, to take up such matters in reporting on 
the street lighting is mere quibbling. But Mr. ABADY goes 
further, and shows his unfamiliarity with such questions by 
“ failing to reconcile " the costs per unit for various load 
factors. These follow as a matter of course from the fixed 
and running costs. In regard to the costs as given by the 
electricity department, it may be mentioned that many 
items included in the street lighting costs might be ruled 
out. Such points, however, are comparatively trifling, and 
we think they show a want of good judgment on the part of 
Mr. ABaDy in raising them. 

In many ways it is unfortunate that the gas lamps were 
not running at normal efficiency, for it is preferable to have 
comparisons on the best that can be done. But we doubt if 
the verdict would have been different had this efficiency been 
normal, and so it may be said that electric lighting has 
secured a signal victory. In any case the two departments 
have had an equal opportunity to do their best. We con- 
gratulate Mr. Pearce upon the result and Manchester upon 
having an efficient and up-to-date electricity department. 


REVIEWS. 


(Copies of the uodermentioned works can be had from Td& ELECTRICIAN Offices, pos* 
free. on receipt of published price, adding 3d, for books published under 3s, Avil 
10 per cent. for abroad or for foreign books.) 
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Studies in Terrestrial Magnetism. By C. Custer, M.A, F.R.S. 
(London, 1912: Macmillan & Co.) Pp. xit+ 206. 5s. net. 

The work before us is one of Macmillan’s science monographs, 
a series in which modern specialists in science deal principally. 
cach with his own branch of investigation. From this point of 
view Dr. Chree’s 19 years of experience as Superintendent 
of Kew Observatory point him out as just the man to deal with 
this particular subject, on which much work of his has already 
been published by the Royal Society. It is not exactly a text- 
book, tltough the author has found it necessary to explain how 
magnetic curves are obtained and dealt with. His chief 
concerns are with the diurnal inequalities, the annual variation, 
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the connection with sun-spot maximum and minimum, and the 
phenomena of magnetic storms, both in the Antarctic regions 
and in lower latitudes, some interesting comparisons being also 
given with curves from the Arctic regions. 

Those familiar with the author's previous Papers will find 
this book perhaps less oppressive in its cautious adherence to 
facts, but we should have welcomed a touch of the spirit of 
Sir W. Herschel, for instance, in a bolder excursion into the 
realms of hypothesis. The author says in his preface that 
he thinks we are still more in want of facts than of theories in 
spite of the 70 years that have elapsed since magnetic observa- 
tories were founded, and from one point of view we are entirely 
in accord with him. There are not enough magnetic observa- 
tories in this country. Valencia in the far south-west is the 
only Irish station, while outside the London area we have in 
Great Britain only Falmouth (which may possibly be discon- 
tinued), Stonyhurst in Lancashire and Eskdalemuir just over 
the Scottish border. The North of Scotland has none, nor has 
the East of England, nor the North and East of Ireland. Wales, 
too, is quite unprovided, and yet it is just the Welsh collieries 
that are, toa greater extent than most industries, concerned with 
the changes of the magnetic declination. It is high time the 
mining surveyors insisted on at least a new survey, if not a 
permanent magnetic station. They have depended far too 
long upon the enterprise, now more than 20 years old, 
of Profs. Rücker and Thorpe. The expense to the collieries 
would not be great, and the value of the work would be 
unquestionable. W. W. B. 
The Development of the Incandescent Electric Lamp. By 


. B. Barkuam. (London, 1912: Scott, Greenwood & Son.) Pp. 
vii. +198. 5s. net. 


In this book of 200 pages we are given a history of the 
development of the incandescent lamp. Events have followed 
each other with extraordinary rapidity in the growth of the 
metal-filament lamp, and processes of manufacture which were 
being perfected only a year ago, we now find are discarded or 
are merely used sufficiently to keep patents valid. It is only by 
reading a summary, such as the one given here, of the more 
important processes of lamp manufacture, that it is possible to 
realise how large is the amount and how great the difficulty of 
the experimental work which has been devoted to the develop- 
ment of this industry. 

This book in style and matter is essentially & history: and 
does not profess to be a text-book. It will appeal mainly to the 
engineer or physicist who desires to have an intelligent under- 
standing of the general methods which have been, or are being, 
used in the manufacture of the filaments of electric lamps, 
particularly of those employing tungsten wire. 

Those desiring to use the book as a reference work for the 
processes used in filament manufacture will be disappointed in 
finding very few references to the various patent specifications 
from which most of the information is obtained. There is also 
a lack of classification throughout the book, which would have 
been rendered more readable by the introduction of sub-head- 
ings into the chapters. However, the author states that he has 
only described what he regards as representative processes, with 
a view to recording history, and this may explain the adoption 
of a somewhat discursive stvle of writing. We could well dis- 
pense with the rather ponderous platitudes of the opening pages 
of the book, but when once the author has warmed to his sub- 
ject he keeps rividly to business and succeeds in maintaining 
interest in his subject to the end. 

The book begins, in Chapter II, with an historical survey of 
the very early experiments in the making of carbon and metal- 
filament lamps, and passes, in Chapters III. and IV., to the 
modern carbon and metallised carbon lamps. 

An appendix to this chapter gives a comparison between the 
British and American standard specifications for carbon lamps, 
which may be regarded as datum marks for high-grade carbon- 
filament lamps, and from which i improvements and advances in 
glow-lamp manufacture may be measured. 

Chapter V., on the development of the tantalum lamp, con- 
tains a well- written account of Von Bolton’s well-known work, 
and is, perhaps, one of the best sections of the book. 

The remaining two-thirds of the work deal with the tungsten 
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lamp in seven chapters. The various types of tungsten fila- 
ments are grouped into four main classes, viz. : (1) The substi 
tutional method, in which a carbon filament is used as a base in 
manufacture and afterwards eliminated ; (2) the colloidal 
method of Dr. Kuzel; (3) the amalgam method, by which 
tungsten is alloved with some ductile metal, the latter being 
driven out after the filament has been formed ; (4) the squirting 
of tungsten, mixed with some binding material, which 1s after- 
wards extracted. 

These and other processes are well described in some detail, 
but it would have been helpful if the author had been rather 
more specific, and indicated the measure of commercial success 
which has attended the use of the various methods. 

In the closing chapter on the helium lamp, great things are 
promised so soon as a satisfactory method of jointing is 
discovered. 

Throughout the book the author's well-written descriptions 
largely make up for lack of illustrations, and we think it will 
form a useful addition to the library of the engineer who wishes 
to be informed on the progress made in the important industry 
of glow-lamp manufacture. 

Prüfungenin Elektrischen Zentralen. By E. W. Leu wa NN-RicuTER, 
D.Ph. Firs: Part: “ Prüfungen von Anlagen mit Dampfmaschinen- 
und Verbrennung -kraftmaschin: n-betri:b. mit. flussizem und gas- 
fórmigem Br.nnstoff." 2nd edition. (Brunswick, 1912: F. Vieweg 
& Son.) Pp. xviii 592. Paper, M.20; cloth, M.21.50. 

In these days of keen competition it 1s very necessary to 
watch expenditure i in every detail and to be able to put one's 
finger on any point where waste is occurring. This is being 
realised more and more by central-station engineers, who, in 
the matter of lighting, have to fight hard against gas, and 1n the 
matter of power against the steam, gas or oil engine. It is 
evident that the only way to keep down expenses is to know 
exactly the performance of each portion of the plant in the 
station and whether it is doing its work efficiently or not. For 
this reason tests must be carried out throughout the plant, and 
it is of these tests chiefly that the book before us treats. 

The author discusses nearly every part of the plant and 
apparatus used in a central station, and also some appliances 
employed in connection with it. He begins, of course, with 
tests on a steam boiler, and then proceeds to the steam engine, 
the use of exhaust steam, and high-pressure pipe lines. Next 
come gas and oil engines, including the generation of gas. A 
few chapters are then devoted to the cyclic irregularitv of 
prime-movers, a comparison of different methods of trans- 
mission, and pumps. 

The electrical part proper now commences, and we find the 
following chapters: The use of electricity in agriculture ; 
measurements; continuous-current machines; single and 
polyphase machines ; transformers ; accumulators ; measure- 
ments in networks; the arc lamp; appliances in connection 
with central stations, including Röntgen rays, the production 
of ozone and bleaching apparatus; and electricity meters. 
Finally, examples are given of the method of testing the com- 
plete plant of several stations. 

Perhaps the chief value of the book lies in the very large 
number of examples that are given in each chapter. For 
instance, no fewer than 10 examples appear in the chapter on 
gas and oil engines, two of which deal with Diesel engines. 
The diagrams also are very clear, especially those showing the 
heat losses in the whole steam plant. 

The chapter on accumulators might, perhaps, have been 
fuller. There is much to be said on their use in connection with 
power supplies, and a few diagrams of connections would not 
have been out of place. The chapter on electricity meters 
might also have included some diagrams. 

There is not a large amount of theoretical information given, 
but what there 1s 1s clear and to the point, and exactly meets 
the needs of the station engineer. For instance, the methods 
of obtaining the load curve of an alternator from the open- and 
short-circuit characteristics are discussed at length. 

On the whole, the book contains practically all the informa- 
tion a station engineer requires as regards testing the perform- 
ance of his plant, and it should prove a valuable ; acquisition to 
those who are conversant with the German language. 


R. G. J. 


T 
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THE MAGNETIC PROPERTIES OF MANGANESE AND 
NICKEL STEELS.* 


BY S. BILPERT, PH.D., AND W. MATHESIUS, DR.ING. 


The investigations carried out by one of the authors in conjunction 
with Dr. E. Colver-Glauert ¢ on the magnetic properties of nickel steel, 
showed that the hitherto generally accepted opinions concerning the 
relation between the changes in iron and the magnetic properties are 
not in accord with many of the facts. It appeared, therefore, of 
interest to experiment further with other nickel steels and also with 
manganese steels, in order to obtain & general idea of the influence 
of heat treatment on their magnetic properties. The leading ideas 
upon which this work is based have already been expounded by Drs. 
E. Colver-Glauert and S. Hilpert, so that it is unnecessary to repeat 
them here. The composition of the steels forming the subject of the 
present investigation is given in the following table :— - 


Nickel , Manganese Carbon 
nicer No: | per cent. per cent. per cent. 
l 12-6 , 0:45 0-21 
21 20-1' p 057 0-18 
3$ 27:35 0-64 0-12 
4 bs ' 4-58 0-27 
5 11-67 0-29 
6 11-80 1-33 
7 11-70 2-18 
8 F 20-80 0-34 


— — 


For the measurement of the magnetic properties the ballastic 
method, as described in the former report on nickel steel, was ex- 
clusively used, and the coercive force was determined in each case 
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with a magnetometer. As is known, in this method a freely sus- 
pended bar magnet is deflected by a magnetised coil, the deflection 
being proportional to the intensity of the magnetisation when the 
coil itself is compensated by another coil on its other side acting in 
the opposite direction. On cutting off the magnetising current a 
certain amount of deflection due to remanence is still noticeable, and 
the current is sent through the coil in the opposite direction until the 
remanence disappears. The field corresponding to this current is 
the coercive force. 

Steels, Nos. 1, 2 and 4.—These stecls may be discussed together, 
since they are entirely analogous in behaviour. The accompanying 
diagrams represent graphically the dependence of the magnetisa- 
bility of steels Nos. 1 and 4 upon the previous heat treatment. 
The temperatures of the previous heat treatment are taken as ordi- 
nates and the corresponding magnetisability at a field strength of 
800 C.G.S. are marked off as abscisse. The two dotted perpendi- 
cular lines correspond to the state obtained by slow cooling from 
150 deg., this being the condition in which the material was delivered. 
The other points connected by full lines correspond to the conditions 
obtained by quenching. From this it is clear that by annealing at 
relatively low temperatures the magnetisability of, these steels is 
considerably increased. This effect holds good up tc ? 


* Abstric. of a Paper read before the Iron and Stc 
communication is an extract of a report published in Gernien in the 
“ Zeitschrift für Elektrochemie,” 1912, and also of the thesis of W. 
Mathesius, Berlin, 1912 : Technische Hochschule. 

t '' Journal " of the Iron and Steel Institute, No. 1, 1911, p. 335. THE 
ELECTRICIAN, Vol. LXVII., p. 786. $ 

t These steels were examined by Dr. W. Kohl. 
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but by further increasing the quenching temperature the magnetisa- 
bility begins again to fall, reaching à minimum at about 700 deg., 
after which it again increases up till 1,200 deg. With the apparatus 
at the authors’ command they were not able to carry out their 
investigations at any higher range of temperature. They found thet 
the magnetisabilities were strongest after quenching from 1,200 deg., 
and that, conversely, the slowly-cooled specimens were the most 
weakly magnetic. Since it is obviously to be assumed that +y-iron 
is present in the former case and a-iron in the latter, this change 
cannot under any circumstances be regarded as the only modificetion 
of iron to be taken into consideration as influencing the ferro-m»g- 
netic properties. 

Equally remarkable are the results of the metallographic investi- 
gation. Whereas the specimens quenched from lower temperatures 
show a structure of a martensitic nature, the steel quenched from 
1,200 deg. is austenitic. This structure can therefore by no means 
be regarded as characteristic of non-magnetic steels. The maximum 
coercive force coincides in cach case with the minimum of magnetisa- 
bility, and vice versa. Steel No. 2 exhibits properties similar ;to 
those of the two other steels just described, so that it is not necessary 
to discuss these more particularly. 


. Steels Nos. 5, 6 and 7.—The properties of these steels resemble in 
many respects those of the 25 per cent. nickel steel examined by 
Dr. E. Colver-Glauert and one of the authors. The material as 
delivered was practically non-magnetic, but the magnetisability was 
considerably strengthened by quenching for the steel with 11-7 per 
cent. of manganese heat treated in different ways. Here again it is 
noticeable that it is particularly the quenching from 1,200 deg. which 
produces a fairly strongly magnetic material. In the case of this steel 
these several states can be further characterised by sub-cooling to 
lower temperatures. By cooling to the temperature of liquid air a 


marked increase in magnetisability is produced, which is still further 


augmented by annealing at 450 deg. Above this temperature tho 
magnetisability again falls, until at about 700 deg. the loop is closed. 
When a steeljs quenched from 1,200 deg., although the temperatures 
of the turning points are the same, the highly magnetic materiel 
obtained by quenching retains its properties at low temperatures, 
and these are not strongly affected until the annealing temperature 
has éxceeded 500 deg. It may, therefore, be assumed with grcat 
certainty that steel quenched from 1,200 deg. contains several con- 
stituents, primarily the one which is stable at high temperatures, but 
along with it, its transition constituents, which form in spite of the 
sudden quenching, and in their behaviour correspond approximately 
to that of the slowly-cooled specimens. This would appear to be 
the simplest explanation of the difference in behaviour of the two 
specimens. The phenomenon becomes still more marked in the case 
of steel No. 6 containing 1-3 per cent. of carbon. The percentego 
increase in the magnetisability of the strongly-quenched specimen 
after cooling in liquid air is very much greater in this case, and this 
result in relation to the structure has considerable interest. Whercas 
in the slowly-cooled material the carbon exists as cementite, the 
magnetisability of which must be very low, judging from its great 
falling-off in this respect as compared with carbon-free steel in the 
suddenly-quenched specimen the cementite has entirely dissolved, 
being replaced by the austenitic structure. Apparently the iron 
previously combined in the cementite when immersed in liquid air 
also undergoes magnetic transformations, which was not the csse 
before quenching. 

Steel No. 6, with 2 per cent. of carbon, also shows absolutely 
analogous properties. Quenching from 1,200 deg. was not possib'e 
in this case on account of the low melting point. It is, however, 
noteworthy that by the further addition of carbon the magnetisa- 
bility is in no way diminished, but, on the contrary, rises somewhet. 
This can only be explained on the ground that here, too, the min- 
ganese begins to act as the promoter of the ferro-magnetic properties 
as in the case of the Heusler alloys. The specimens of the two st- «ls 
higher in carbon also show interesting properties when quenched from 
900 deg. to 1,000 deg. Whereas quenching from 450 deg. always 
produces a certain increase in the magnetisability, this is lowercd if 
the quenching temperature is raised, and disappears eltogether at 
900 deg. This state corresponds to that of Maurer's pure austenite 
obtained by quenching a steel with 2 per cent. of manganese ind 2 per 
cent. of carbon from 1,000 deg. Maurer regards this austenite as 
proof that y iron is always non-magnetic, and that therefore in the 
quenched magnetic steels the y iron has already been transformed 
into yiron. Inany case, Maurer's result is only accidental, and is hy 
no means to be regarded as a gencral one. 

Steel with 27 per Cent. Nickel.—'"his steel closely resembles in its 
properties the 25 per cent. nickel stcel of the Colver-Gkiuert end 
Hilpert series, showing a considera b'e divergence m one respect only, 
namely, that the original material when heat treated, even at tho 
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highest temperatures, could not be brought to show more than & 
slight degreo of magnetisability, but which, on the other hand, could 
not be destroyed. A fundamental change was first noticeable on 
treatment at very low temperatures, by which a very considerable 
increase in the magnetisability was produced. Here again it is appa- 
rent that at low temperatures in particular much more intensive 
effects often occur than at high temperatures. 


Steel with 20 per cent. Manganese. —The ferro-magnetic properties 
of this steel are scarcely discernible, though they can bo somewhat 
strengthened by treatment with liquid air; but they do not corre- 
spond, even remotely, to the proportion of iron present. This 
behaviour is remarkable, in that it is analogous to that of alloys of 
nickel and copper in which the magnetisability of the nickel first 
becomes clearly noticeable at much higher percentages of copper, and 
it can be considered as probable that a combination of iron with 
manganese occurs. In any case, an analogy may be observed with 
the series of iron-nickel alloys in which Weiss and Foex have traced, 
by magnetic methods, the compound Fe,Ni, the existence of which 
could not be established from the results of the thermal analysis. 
The fusion diagrams shows in the case of both the ferro-manganese 
und the ferro-nickel alloys an interrupted series of mixed crystals, 
but physical methods alone can be depended upon for the determina. 
tion of the existence of compounds. 


Conclusions.—1. The investigation was performed in such a 
miner that the magnetic properties (intensity of magnctisation 
and eoercivo force) of previously heat-treatod steels were measured 
tt ordinary temperatures. The composition of the steels is given in 
tho table. Diegrams were plotted for the majority of the steels, 
which give a clear indication of the dependence of tho magnetic pro- 
perties upon the previous heat treatment. 

2. In ell the steels the magnetisability after quenching from 
1,200°C. was greatly increased as compared with that of the same 
material after similar treatment at lower temperatures and also after 
slow cooling. By means of systematic thermal treatment in com- 
bination with magnetic measurements, it has becn shown that at 
high temperatures (above 1,050°C.) substances are formed which at 
ordinary temycratures arc strongly magnetic, but in spite of quonch- 
ing cannot bc obtcined in a pure state. Tho assumption that y iron 
must velways be non-magnetic cannot bo maintained. In goncral 
the dependence of the magnetic properties upon tho previous heat 
treatment is too complex to permit of explanation by the usual theory 
of allotropy. 

3. All tho stccls, with the exception of the nickel stccl with 31 por 
cont. of nickel, showed both in the quenched and in the s'owly-coo!od 
specimens ¿n inerce.c in tho magnetisability when cnneclod at tem- 
peratures between 400°C. end 450°C. This is not, in iny casc, cn 
‘going phcnomcnon, but is the result of a new state which is obtaincd 
only by heztirg proccss. In general, it has been shown that tho fact 
whether tho host treatment has been carried out under c rising or a 
falling tempereture, has a decisive influence upon tho magnetic 
properties. 

4, Tho mot-2l'ographie investigation in relation to the magnetic 
properties showed that there was no distinctive structuzo which wes 
ch racteristic for magnetic end non-magnetic steels. 


CORRESPONDENCE. 


— rüÓ eee 
TRIPLING THE FREQUENCY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Bir: My attention has been drawn to an article in your issue 
of yesterday, descriptive of the Spinelli transformer. 

May I be permitted to say that Signor Spinelli and myself 
have evidently been working along almost identical lines. 
There is, however, a slight difference in the arrangement of 
parts, and I would suggest that my arrangement, as indicated 
on Fig. 17 of my patent specification, enclosed herewith, will 
prove to be much cheaper in first cost and more efficient. 

] will try to explain, in a few words, the essential difference 
between our arrangements ; and I may remark in passing that 
I had considered Signor Spinelli's arrangement first of all and 
abandoned it in favour of the arrangement indicated in my 
figure (17). 

Referring to Fig. 4 in your issue of yesterday it will be seen 
that of the three phases of supply each acts on one of the outer 
limbs and saturates these limbs. The three inner limbs of the 
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three transformers are surrounded by a common secondary 
winding. | 

Unless, however, the fluxes reaching these central limbs 
contain third or other harmonics, the resultant flux will be zero, 
and the E.M.F. in the secondary winding will also be zero. 

It will, moreover, be clear that, if the E.M.F.s applied to the 
three outer windings contain no third or other harmonics, the 
fluxes will tend to be pure sine curves, the principal effect of 
running the saturation up so high being to cause th» currents 
in these primary windings to contain a very sharp peak, as 
shown on Fig. 4 of my patent specification, enclosed herewith. 

It is this sudden and great rush of current which I utilise, 
taking it to a separate and unsaturated transformer, where 
every ampere of it is free to produce its proper effect upon the 
common secondary circuit. 

The only cause which can induce triple-frequency currents 
in Signor Spinelli’s Fig. 4 is a departure of the flux in each of 
the three outer limbs from a true sine law ; and this I can only 
conceive td be provoked by *' resistance drop " in the primary 
windings, caused by the great departure of the primary current 
from a true sine wave. 

This resistance drop should, in a well-designed apparatus, 
be comparatively small. 


Compensating Coils 
to Boost up the 
Voltage on Load 


i 


RT 


Main High Frequency 
Transformer 
Q 


Fic. 17 ov Mz. A. M. TAxLon's PaTENT SPECIFICATION. 
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It is also possible that the triple-frequency secondary current 
in the central winding itself reacts to prcduce the desired de- 
parture in the flux from g pure sine law; but, in any case, we 
must have a prime cause for the said secondary current, and this 
would seem to be attributable principally to the resistance drop 
in the primary, a sine wave of E.M.F. being assumcd to be 
received from the mains. 

The back E.M.F. of self-induction, due to the peak of the 
primary current, will, of course, deform the flux curve, in the 
way I have shown in my specification ; but, owing to the iron 
being already saturated, the self-induced E.M.F. is practically 
negligible. 

It will, I think, be therefore clear that, for any large output, 
Signor Spinell" ; arrangement will require an immense amount 


of irons ing very heavy hysteresis losses. 
It ig, * "v important to notice that the peak of the 
curren ach of the three primaries (see my Fig. 4, 


attache 

in the core of that particular primary, so that it would be the 
height of inefficiency to try to use the rate of change of the 
primary current (on the “up” and “down” slopes of the 
peak) to generate an E.M.F. of triple-frequency, because the 
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core i8 at its maximum saturation at this point and, therefore, 
one might have a tremendous change of the current from in- 
stant to instant, without its producing any material effect in 
the flux. 

This was the reason which prompted me to have a separate 
primary winding on an unsaturated core, thus obtaining the 
full effect of every rate of change of the primary current. The 
core of my transformer, being worked at triple-frequency, may 
be made quite small for a given output. 

As regards Vallauri’s transformer, to which you also refer, 
I have worked out arrangements for getting a double frequency 
from either one, two or three phases. AM ! 


-Current in Z. 
C, 


' j " 
Triple Frequency 
E.M.E. in x. 


Fic. 4 or Mr. TAYLOR'S PATENT SPECIFICATION. 


Coming to the question of the practical utility of such trans- 
formers, there is, I think, a big opening for them on all systems 
of distribution which employ 25 periods, of which there are 
hundreds in the States and several in this country. "v Mas 

If, for instance, such transformers could be used in kiosks, 
in sparsely-populated districts, to feed local low-tension mains, 
for domestic lighting purposes, surely a great field would 
be opened up in the way of “ prospecting " a new district, 
long before it would pay to put down a rotary converter sub- 
station, with its attendant running expenses, to feed such a 
district. 


“--Resultant E. M.F. in Coil R. 
Fra. 5. 


Then, again, as Signor Spinelli points out, there are large 
numbers of factories which take alternating-current power, 
where lighting would be welcomed but for the slight difficulty 
about the frequency. | 

In closing, I would like to point out that Signor Spinelli's 
apparatus (as well as mine) has the great advantage of stepping 
down the pressure; and, therefore, the main part of the cost can 
be debited to this, which would be necessary in any case. It 


thus becomes exceedingly cheap, as a frequency changer.—I 
am, &c., 


Birmingham, Oct. 26. A. M. TAYLOR. 


“ WIRELESS—SUPERIOR GAS FITTING.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As I have been out of England for a few days my copy 
of THE ELECTRICIAN of the 18th inst. has only just reached me. 

I must hasten to protest against your assumption that the 
remark I quoted in my speech in the House of Commons on 
the 11th, that “ after all, wireless is only a superior kind of gas 
fitting," in any way reflected the view of anybody at the Post 
Office. I have no means of knowing what may be the views 
of any Post Office authority, except so far as the Postmaster- 
General has represented them in the House, and certainly this 
remark did not emanate from anybody who had ever set foot 
in the Post Office. © 

It was made to me by a friend of mine, a brilliant scholar 
and expert, as a humorous impromptu protest against the 
solemn claims made by some people to indispensable “ secret 
processes" and wonderful inventions too precious to be 
patented. I quoted the remark as it was made, of course in 
jest, and added my own serious opinion that such claims were 
" frankly, nonsense." It seems to-me, if I may say so, rather 
absurd to found upon such a remark, so made, the pontifical 
censure of a leading article. 

I cannot help thinking, too, that many of your readers 
beside myself will have been surprised and disappointed to 
find in the chief organ of electrical interests in this country, 
in connection with an electrical proposal of such vast scientific 
and Imperial interest as this chain of wireless stations, only 
the condensed report of the debate copied from “ The Times," 
not from the official Parliamentary report, and not a syllable 
of editorial comment upon any serious or scientific aspect 
of the matter. Perhaps this will come next week.—I am, &c., 

House of Commons, Oct. 24. HENRY NORMAN. 


[We are glad to hear from Sir Henry Norman that his remark, 
so far as he is aware, does not reflect the view of anybody at the 
Post Office. We accept his statement absolutely, though on 
our part we fear there are views of that kind, and it is because 
we are sure that only harm can be produced by such views 
(which we are glad to find Sir Henry does not endorse) that we 
drew attention to the point. We think it will be agreed that 
speakers in parliamentary debates at the present time are given 
to a certain flippancy of expression which may lead to mis- 
understanding, particularly when the speaker holds, or has held, 
an official position. In this respect, perhaps, the official 
reports are not always a complete record, but such remarks 
produce an undesirable effect nevertheless, as they are liable 
to be reported elsewhere. As the whole question of the 
Marconi contract is practically sub-judice, we prefer not to 
comment on the technical points that were raised until later— 
not because we feel they are in any way unimportant.—Ep. E.] 


TRANS-PACIFIC WIRELESS TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I note with interest the Marconi Company's note iu 
your issue of September 6th, p. 924, in which they refer to the 
long-distance wireless communication which the Federal 
Telegraph Co., using the Poulsen system, “ claim” to have 
established between San Francisco and Honolulu. 

The use of the word “claim” gives an entirely erroneou 
idea as to the present status of the San Francisco-Honolulu 
service of the Federal Company. These stations were opened 
for a special news service on August 12, 1912, and for regular 
commercial service on September 5, 1912. Daily Press dis- 
patches.now average about 2,000 words from San Francisco 
to Honolulu and about 300 words from Honolulu to San 
Francisco. The commercial traffic is steadilv increasing, as the 
service is regular and in no way experimental or deserving of 
the slurring reference of the Marconi Company's note. The 
fact is that our stations are up and in commercial service, 
while the Marconi Company are still * making plans " but have 
not yet done any construction work. 

It may also be of interest to vour readers, as bearing on the 
relative efticiency of the Poulsen and the Marconi systems, to 
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know that at our San Francisco and Honolulu stations we are 

using only 30 kw., whereas, according to their announced 

plans, the Marconi Company will use 500 H.P. in their proposed 
stations at the same points.—I am, &c., 

; C. F. Er wELL, Chief Engineer. 


Federal Telegraph Co., Palo Alto, Cal., U.S.A., Oct. 3. 


We have communicated the above letter to Marconi's 
Wireless Telegraph Co., from whom we have received the fol- 
lowing reply :— 

! TO THE EDITOR OF THE ELECTRICIAN. 

SIR: We thank you for yours of the 26th inst., together with 
proof of letter from the Federal Telegraph Co. 

When we speak of a commercial service we understand it to 
be a continuous service; one which works not only in the 
night time and when atmospheric conditions are favourable, 
but which is able to work at all times during the day and night 
in all weather conditions. The Federal Telegraph Co. are only 
able to communicate between Honolulu and San Francisco in 
the night time with their 30 kw. stations, and this not. without 
Interruptions. We are also able, and do, communicate with 
Honolulu from both San Francisco and Seattle, which is farther, 
with 10 kw. Marconi stations, but we do not claim a commercial 
service. The long experience which we have had, and the 
knowledge of the necessities for the conduct of such a service, 
calls for a station of a very different construction, and one of 
which the Federal Company has neither knowledge nor expe- 
rience.—We are, &c., 

MARCONI’S WIRELESS TELEGRAPH Co. (LTD.) 
GopFREY C. Isaacs, 
Managing Director. 


London, Oct. 28. 


SWITCHGEAR DRAWING-OFFICE EXPENSES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am directed by my council to invite, through the 
medium of your valued paper, the attention of municipal and 
consulting engineers and other principals interested in the pur- 
chase of switchboards, switchgear and apparatus, to the burden 
at present imposed upon manufacturers by demands for 
drawings, the cost of preparing which is, in many instances, 
largely disproportionate to the value of the orders for which 
they are prepared. 

It appears to be customary—the custom originating, no 
doubt, in competition, and now sanctioned by use—in every 
instance at the inquiry stage of a switchgear order, for pur- 
chasers to ask each tenderer for special drawings irrespective of 
the size or value of the apparatus inquired for; and it is thus 
not unusual for a maker. when acting as sub-contractor, to be 
requested by a dozen different firms to supply, for tendering 
purposes, of each section of the order, a dozen sets of drawings in 
duplicate, together with blue prints and diagrams of connections 
and dimensions, the order itself being of the value of, perhaps, 
not more than £10. In the case of intermediate sub-contractors 
making the demand on behalf of some main contractor, the 
work is doubled, and may even be quadrupled. 

It is submitted by members that, while in the case of large 
special switchboards, detailed lay-out drawings may reason- 
ably be required, in the majority of cases an immense wastage 
of time and labour takes place in the manufacturers’ drawing 
offices, most of the drawings demanded being unnecessary for 
the immediate purpose; and that simple illustrations of the 
apparatus offered would, in the first instance, be amply sufti- 
cient to enable purchasers or their engineers to decide as to the 
tenderer or tenderers to whom they will, in the first instance, 
give the preference, who could then be required to submit the 
necessary drawings. 

The grievance 1s, moreover, as it appears, not confined to the 
tender stage. In the contract stage, also, the drawings re- 
quired are, members submit, frequently excessive in number 
and variety and unnecessarily detailed. In the case of motor 
panels, for example, of which a large number are sometimes 
ordered at one time, it 1s not unusual for three or more dimen- 
sional prints of each panel to be asked for. 

My council conceive that in many instances excessive de- 
mands for drawings may arise from thoughtlessness or lack of 
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knowledge on the part of purchasers’ assistants, who habitu- 
ally, and perhaps excusably, make them as a matter of routine 
with every inquiry or order passing through their hands, 
specifications usually embodying “ covering " provisions as to 
the drawings which shall be supplied if required. 

From whatever cause arising, however, my council feel 
assured that a remedy will be found for the grievance; and 
that, so far as it lies within the power of purchasers to apply it, 
the remedy will be applied. The interests of both parties are 
obviously served in the end by keeping down charges for un- 
productive labour; and the total amount of drawing-office 
charges incurred yearly by manufacturers as a body is, under 
the present system, very large indeed, having regard to the fact 
that oaly one or two out of the twenty or more tendering firms 
can possibly get any order.—1 am, &c.. 

D. N. DvNrop, Secretary, 
British Electrical & Allied Manufacturers’ Association Incorp. 

London, Oct. 25. 

THE HUNT MOTOR. iib 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In a letter in your last issue Mr. J. K. C. Smith gives 
an explanation of the action of the Hunt motor. As a pre- 
liminary he considers the case of two separate induction motors 
connected “in cascade," and says: ** Now observe the effect of 
supplying the 16% ~ current direct to the second rotor, with 
the second stator forming the secondary circuit .... Here the 
cascade speed is reached as soon as the second magnetic field 
becomes stationary in space, or, in reality, moving forwards 
with regard to the second stator at the small number of revo- 
lutions per minute corresponding to the slip."  In'a footnote, 
he explains that “ forwards is taken to denote in the same 
direction as the rotor." Mr. Smith is here in error, for it is 
easily shown that the secondary magnetic field revolves” slowly 
in space in the opposite direction to the rotor, i.e., in the negative 
or backward direction. To prove this, let us assume that the 
second rotor is stationary, so that the alternating current sup- 
plied to it at 16% cycles per second produces a field rotating 
backwards at the synchronous speed which we may take as 
unity. The stator if free to move would then rotate backwards 
at a speed 1—s. Now rotate the whole arrangement in‘a for- 
ward direction at a speed 1 —s ; this will bring the stator to rest 
and the rotor will have a forward speed of 1—s; the field, 
however, will rotate backwards with a speed s, depending on the 
slip. Hence the field rotates backwards and not forwards. 
Mr. Smith makes the same mistake when dealing with the actual 


Hunt motor.—I am, &c., 

South Kensington, Oct. 29. G. W. O. Howe. 

We have also received a letter on the same subject by Mr. J. T. Irwin. 
At the end of this letter he gives the following numerical results :—If 
the machine is loaded the speed of the rotor drops by 2 per cent., t.e., 
the actual speed is 980 revs. per min. instead of 1,000, and the frequency 

: : 1,500 — 980 PE OUR" 

of the current in the rotor is ( "m J: 17}. This will give in 
the two-pole rotor winding a field revolving backwards relative to the 
rotor at a speed of 173 x 60 — 1,040 revs. per min., but as the rotor is only 
going forward at 980 revs. per min. the actual speed of th e two- pole field 
in space is 980 — 1,040, 2.¢., —60 revs. per min. It, therefore, revolves 
backwards at a speed of 60 relative to the stator conductors and tries to 
drive the stator conductors back if a current is allowed to flow in them ; 
there is, therefore, an equal force on the rotor driving it forward since 
action and reaction are equal and opposite. Itis therefore clear that the 
torque due to the two-pole is acting in the same direction as the four- 
pole field. The actual frequency in the stator tertiary circuit for a 2 per 
cent. drop in speed is 1 cycle per second ; at standstill the frequency is 
50. "Therefore the frequency due to 2 per cent. drop in speed is 2 per cent. 
of maximum frequency. 
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MR. W. €. MOUNTAIN'S ADDRESS TO THE NEW- 
CASTLE LOCAL SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS.* 


After commenting on the difficulty of finding something new on 
which to deliver an address, Mr. Mountain went on to say that he 
felt gratified, on looking back, to see that his early views regarding 
the possible applications of electricity to mining machinery were now 
an established success, and it was undoubtedly the case that elec- 
tricity was now essential for the economical working of any modern 
colliery or mine. 

Although an open verdict was returned in the case of the West 
Stanley explosion, it caused a great feeling of unrest, and as a result 
it was considered advisable to revise the Rules issued in 1906. 
Although he was confident that electricity was not at fault at West 
Stanley, he agreed that the revision was necessary on account of the 
rapid strides which high-pressure alternating current had made in the 
meantime. 

Mr. Mountain next mentioned the chief provisions of the New 
Rules, and said that when these were under consideration it was 
pointed out that there were many modern installations which would 
not meet the requirements of these Rules, notwithstanding that no 
case of fatal accident had been recorded in connection with them; 
and that to bring these installations up to date would be a very costly 
matter. He had ascertained that in 11 such collieries no less 
than £49,000 would have had to be spent in order to meet the pro- 
posed Rules, and the final result was that the exemption clause was 
introduced by the Home Office. 

A case of much interest in this connection had recently been 
before the courts, when a prosecution was instituted against Mr. 
Imrie, manager of Chopwell Colliery, following the death of a miner 
who had taken off a switch cover and received a fatal shock im re- 
placing it. A verdict in favour of Mr. Imrie was given by the 
magistrates, who held that the exemption clause applied as the altera- 
tions necessary to earth the conveyor motor and switch would have 
involved structural alterations to the plugs. The case was dealt 
with very harshly by the technical Press, who seemed to be under the 
impression that the Consett Company desired to shelter themselves 
behind the exemption clause. This, however, was not the case, and, 
as a matter of fact, the company had installed armoured cable, and 
were taking steps to meet the requirements of the new Rules as 
rapidly as possib!e, although not legally bound to do so. The correct 
legal interpretation of the exemption clause was a matter of the 
greatest importance to the colliery owners, and so far as earthing was 
concerned, the requirements were not always easy to satisfy, owing 
to the high resistance of the earth in some mines, and also to insu- 
lating strata between the surface and the various seams. 


Surface Machinery.—Where electricity could be supplied at a price 
within measurab!e distance of that at which it could be generated at 
the colliery, coalowners were well advised to take such a supply, and 
to expend their capital in the increased application of electricity for 
winding, &c., instead. It had to be remembered, however, that 
there was usually a large amount of unsaleable coal, good enough for 
steam-raising purposes available, and they had also waste heat from 
coke ovens, &c., which could be utilised. 

Utilisation of Gas.—Gas engines of 3,000 H.P. to 4,000 H.P. were at 
the present time in use and giving every satisfaction. At normal 

load a large engine would take about 10,000 B.Th.U. per horse- 
power-hour, and as the average heat value of blast-furnace gas was 
about 100 B.Th.U. per cubic foot, the consumption per brake-horse- 
power per hour would be about 100 cubic ft. Owing to the higher 
heat value of cuke-oven gas the corresponding figure with it was 
about 221 cubic ft. 

From the gas engine exhaust, from 21b. to 2} lb. of steam per 
hour per brake-horse-power, at 60 tb. pressure, could be generated 
regularly. and this would be utilised in many ways. 

On an average, the gas evolved per ton of pig iron smelted was 
about 160,000 cubic ft. About one-third of this would be used in the 
ovens, one-eighth by the blowing engines (if gas driven) and about 
one-tenth would be lost, leaving about 45 per cent. available, say, 
72,000 cubic ft. In large gas engines this would give 30 H.P. per ton 
melted, in 24 hours. 

With coke ovens the production of gas was about 10,000 cubic ft. 
of gas per ton of coal coked, and half of this would be surplus, with 
regenerative ovens. Roughly speaking, from 1 lb. to 111b. of steam 
could be generated per lb. of coal coked. 

After referring to the work of Sir Charles Parsons and Prof. 
Rateau, Mr. Mountain proceeded to quote figures taken from plants 
he had recently reported upon or installed. In one exhaust steam 
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plant, after allowing for interest and depreciation, attendance, re- 
pairs, upkeep and, in some cases, a certain amount of coal for pro- 
ducing steam when exhaust steam was not available, the cost had 
been as low as 0-15d. per unit, and in other cases only 0-2d. per unit, 
notwithstanding a load factor of only 30 per cent. Fortunately, in 
their district they had a power supply company that would give a 
stand-by supply, so that the expense of spare plant was saved. 

Electric Winding.—In some of his early Papers he had shown that, 
on an equal basis, electric winding was possible with coal at 8s. to 
10s. per ton, where coalowners had to instal their own generating 
plant ; and even now, although the price of electrical plant was less, 
he still thought that for the heaviest work the modern steam winder 
could more than hold its own. In small plants there was a large field 
for geared winders, and he favoured the simple induction motor for 
this work, on account of the absence of complication. 


Cables.—He had advocated bitumen cables for many vears, and 
although paper insulation with lead sheathing was very desirable for 
high voltages, there was always the risk of electrolysis in pit work. 

Underground Swilchgear.—In his opinion the draw-out pillar type 
of switchgear met underground requirements very satisfactorily, if 
proper care were taken to ensure good earth connections. 


Underground Motors.—He did not consider the total enclosure of 
large motors satisfactory. It was expensive, and even if gauze or 
labyrinth protection were used there was always the danger of the 
apertures being filled up with coal-dust. Pipe ventilation afforded 
a solution to some of the difficulties, but however perfect any system 
of enclosure might be at the commencentent, it was never certain to 
remain so. 

Where there was any positive danger of gas in a district it was far 
better to install compressed air and to take the motor-driven com- 
pressors as far in-bye as was considered safe. An average disc coal 
cutter took about 600 cubic ft. of free air per minute at 451b. to 
50 lb. pressure, so that allowing for pipe losses, it would call for 
about 70 H.P. to 75 H.P. at the compressor, and about 100 H.P. at the 
surface. This should be compared with the 40 H.P. or so required by 
the purely electric drive. Assuming that a horse-power was worth 
£5 per annum, if the owners were forced to put in compressed air coal 
eutters an additional expenditure of about £250 per coal cutter 
operated would be involved. 

Pumping Machinery.—He favoured the ram pump, particularly for 
high heads, and mentioned cases where the combined efficiency was 
as high as 80 per cent. The centrifugal pump was useful for dealing 
with large volumes of water against moderate heads, assuming that 
the water was moderately clean, and that the pump was designed for 
easy and cheap renewal of the wearing parts. For portable pumps 
the ram type was more useful, as it would work well under varying 
heads, whereas the centrifugal type would work efficiently against 
one head only. 

Elertric Haulage.—Enormous strides had been made in this 
branch, and haulages of several hundred horse-power were now 
common. As a practical example of what could be done in the way 
of economy, he cited a case where the pit bottom and in-bye haul- 
ages were operated by compressed air supplied by an engine of 
modern design, the engine and compressor cylinders of which were 
30 in. diameter by 5 ft. stroke, and when working the compressor the 
engine indicated about 500 H.P. He disconnected the compressor, 
mounted an alternator on the crank shaft and equipped the two 
haulages with suitable motors, with the result that for the sanie 
duty the engine only indicated 166 H.P. 

He was convinced that there was a great field for small haulages 
in-bye, and that horses could be largely dispensed with, with a con- 
siderable saving. 

Other Applications.—With regard to rolling mills, he thought great 
economies could be effected by the application of electricity to driv- 
ing live rollers and other auxiliary machinery, but he had doubts 
about the commercial saving in applying motors to heavy reversing 
mills. He would very much like to sce reliable figures for the saving 
effected by driving really large mills electricallv. 

Electric Smelting.—He thought that there was a field for both the 
"arc" and "induction" types of furnace, but he questioned 
whether power could ever be supplied in this country at à low enough 
figure to enable electrically produced steel to compete with the 
ordinary qualities. 

Electric Railways.—Given low enough costs for power supply, there 
seemed to be no difficulty in competing with steam when one con- 
sidered the enornious number of engines which were either standing 
in their sheds doing nothing or possibly standing on side lines with 
steam up and burning coal the whole time. 

Ship Propulsion.—Ship propulsion by means of constant-speed 


! turbines and two-speed motors on the propeller shaft was an attrac- 


tive proposition, but it had to be remembered that anything placed 
between the propeller shaft and the turbine shaft must be of the most 
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substantial and reliable character. It remained for electrical engi- 
ncers to say how best they could meet the conditions obtaining in 
marine work. 

With regard to standardisation of electrical machinery, he thought 
that consulting engineers should be more willing to accept nrkers’ 
standards; and, in conclusion, he pleaded for a better supply of 
Papers for the Section, suggesting also that members should en- 
courage, by good attendences, those who brought forward Papers. 


LEGAL INTELLIGENCE. 


[d 


The Telephone Arbitration. 


The evidence in this arbitration has been continued during the w.ek 
by the Railway and Caaal (em piss op. i 

Mr. W. SLINGO, engine r-in-chicf to the Post Office. said that on March 
3l, 1911, the number of exchange stations in London was 74.146, 398 
completed but not working, and 10.025 private wire stations; on Dec. 
31 the number of exchange stations in London was 79,835, and in the 
provinces 39,160. The witness was then cross-examined on the subject 
of the 14 per cent. on the cost of labour and material uscd in construction 
which Mr. Slingo allowed for supervision, ordering and stores. 

In re-examination by Sir John Simon, K.C., Mr. Slingo gave evidence 
as to the effect of electrolysis upon the life of underground cables, and the 
precautions taken by the Post Office to obviate the danger. "The pre- 
cautions were not infallible, but it was the experience of the Post Oftice 
that faults in cables had been much rarer since they were adopted in 1908. 
The cables of the National Telephone Co. were not similarly protected and 
were consequently much more subject to damage by electrolytic action. 

Mr. James O. CALLENDER said that during the last 10 years contracts 
to the extent of £5.000,000 had been estimated for and carried out under 
his personal supervision. Most of that was for electrice lighting and 
power cables, but he had also great experience in tele phone work. There 
was no difference in cost and handling operation between the laying of 
light or power and the laying of telephone cables. In estimating such 
contracts he allowed 20 per cent. on the cost of labour for supervision. 
Under the head of supervision of contractor’s work, witness said he in- 
eluded salaries of engineers, their clerical assistance, rent, rates and taxes 
of offices and yards, stationery, &c.— When his firm contracted to lay 
cables they put the work in the hands of an engincer, who sent to the 
works for whatever supplies he wanted, and they were delivered to him 
at any time and place he wanted. If the point of delivery was beyond 
the ordinary railway cartage area the extra cartage was charged to the 
contract. He added 10 per cent. on cost of labour and supervision for 
contractor's profits. ‘The usual practice was to add 5 per cent. for ad- 
ministrative work, preparation of plans, &e. Witness said that his 
company would have been prepared to supply one-quarter of the amount 
of cable necessary to replace the National Company's system within two 
years, and there were five or six other large firms in the country which 
contracted for the supplying and laying of cable. He had no doubt he 
could place orders for 6.000 tons of copper without disturbing the market, 
but he admitted, in eross-examination, that if he wanted to buy 6.000 
tons of electrolytic copper at any one time he would be met by two difti- 
culties. In the first plice he would not get the copper, and, in the s*cond. 
he would probably put the market up against him. The usual practice 
would be to go into the market and buy 6,000 tons of standard copper. 
When he wanted the electrolytic copper he would go to the drawer, 
tender him his warrants for standard copper, pay the difference in price, 
and he would get his electrolytic copper. There was no risk that he 
would not get it. The copper market was a very sensitive and some- 
what erratic market. The difference in price between standard copper 
and cleetrolytie copper was about £3 a ton. The maximum variation 
between them within the last two years had been £4. 10s., and they had 
approached as near as 25s. 

Prof. D. C. Jackson (of Messrs. D. C. & W. B. Jackson, consulting 
engineers, Boston, Mass., and Chicago) said he was engineer to the 
Massachusetts Highways Commission, and his telephone practice had 
covered nearly 1,000,000 stations during the list few years. He had 
inspected the piant of the National Telephone Co. in 12 of the 98 centres 
of the company's system, and had made examination of 57 of the com- 
pany's exchanges, including 15 of the larger ones. If he had to ascertain 
the value of the plant in the National Telephone Co.'s system at a par- 
ticular day, he should look upon the cost of construction as estimated 
by a contractor or contractors as the best method of determining the 
question, To that he would add the cost of the undertakers’ administra- 
tion. He had himself been a contractor engaged in the construction of 
clectric light, power and railway systems. He would add for contractor's 
su pervision 20 per cent. (or perhaps less) to the cost of material, freight, 
libour, casualty insurinee, cartage and other associated costs. The 
20 per cent. would cover such costs as the contractor's office or staff as 
far as wages and salaries were concerned and the establishment charges. 
20 per cent. was the outside figure to be estimated, and his own ex- 
perience never exceeded a cost of 15 per cent. For contractor's profit 
he would add 10 per cent. to the figures already discussed. If the con- 
tractor himself wer: the manufacturer there was a difference. When he 
was with the Edison Company the contracting department was never 
expected to make a profit upon the plant supplied by them, but it was 
expected to make a 10 per cent. profit on labour and everything bought 
outside. For the employer's work—making the contract, inspecting 
materials during construction, &^.—he would not allow more than 5 per 
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cent. 'The amount of the employer's burden would be proportionately 
less in a large contract than in a small one. It would be more ex pensive 
to build up a system piecemeal than by eontinuous work. The annual 
output of electrolytic copper in the United States was about 600.000 
tons, about half of which was exported. The output of the rest of the 
world was from 100,000 tons to 125,000 tons. The proportion of the 
amount of copper contained in the company's system, spread over two 
years, represented 9 per cent. of the world’s output. ‘The average visible 
supply of copper at any one time varied from 100.00) to 300,000 or 
400,000 tons. His view was that a purchase of 13,000 tons of copper 
would have no effect upon the market, if made judiciously. As the 
English market drew a large proportion of its supplies of copper from the 
American producers, his experience in America was applicable to the 
present case. Witness estimated the lead in the company's cables at 
28,000 tons. The annual output of the world was over 1.000,000 tons, 
and the purchase of 28,000 tons would not affect the market. The same 
answer applied to the purchase of the 900 tons of tin used. The small 
magneto switchboards used by the company were identical with plant 
used in America, and he put both the physical and effective life of those 
at 10 years, and about the same for large magneto switehboards. He 
put the physical life of the common battery at 15 to 20 years, and its 
effective life at 10 years, the shortness of the effective life being caused 
by the rapid and steady development of the art of telephony. Sub- 
scribers’ apparatus he gave an effective life of about 10 years. The best 
way of computing the depreciation value of a plant was first to take the 
estimated effective life of each species and the age at the time under con- 
sideration. From these one could compute the balance of ex pectation of 
life and compare it with the value of the new plant, adding the salvage 
value of the plant. 

Evidence wa: also given by Messrs. Alex. Siemens, G. W. Hook, W. 
Aitken, S. G. L»cc^, A. Young and A. M. Ozilvie. 

The SoLrcrTOR-GENERAL said that the Post Office would finish its 
evidence this weck, and he suggested that a break of a fow days might 
then be made before arguments were entered upon. That would allow 
Mr. Snell and Mr. Gill to complete their efforts to simplify the mode of 
determining the life of plant. 

Th» proceedings wer» cgain cdjourncd. 


Titanic Disaster Sequel. 


At Berlin on Wednesday the hearing was commenced of a libel action 
brought by Mr. G. Marconi and Mr. G. Isaacs (chairman and managing 
director respectively of Marconis Wireless Telegraph Co.) against Herr 
Alfred Scholz. the responsible editor of Die Welt am Montag.” That 
publication charged Mr. Marconi with permitting his com puny to exploit 
the © Titaanit © dis ter for selish ends, and alleged that the operators on 
the “ Carpithaia ” withheld news in order that th» company mignt thereby 
profit. The defence is a plea of justification, and the hearin was 
adjourned in order to obtiin the report of the American Senatorial 
Commission on the disaster. 


Attorney-General (ex rel. Gordon Hotels, Ltd.) v. London 
Electric Railway Co. 


* On Friday, Mr. Justice Neville heard a motion to restrain the defendant 
company from pumping or making use of other like modes of removing 
water from the works of defendant company now being carried on or which 
will be carried on in connection with defendants’ undertaking in the parish 
of St. Martin-in-the- Fields in contravention of the provisions of the Lon- 
don Electric Railway Act, 1911. This Act authorised defendant company 
to construct certain works, including an underground tube railway to con- 
nect the Charing Cross, Euston and Hampstead, and the Baker-strect and 
Waterloo Railways at Charing Cross with the underground station at 
Charing Cross of the Metropolitan District Railway. In driving their 
tunnel defendants met with water underground somewhere near the end 
of Northumberland-avenue, and they proceeded to pump it out. The 
Gordon Hotels (Ltd.) all g:d that the continuous pumping of the water 
would materially affect the stability of the Hotel Métropole in Northumber- 
land-avenue, which was one of their hotels, and that the pumping of the 
water was expressly prohibited by defendants’ 1911 Act. It was now 
stated that defendants had done no pumping at the point in question since 
Oct. 21, and any pumping since that date had been done by the Metro- 
politan District Railway under their alleged statutory powers. Ulti- 
mately it was arranged that the motion should stand over till the trial, 
defendants giving an undertaking not to resume pumping without giving 
plaintiffs seven days’ previous notice in writing. Liberty was given to 
apply in case of emergency. 


— 


PARLIAMENTARY INTELLIGENCE. 


—  :J,—— 
MARCONI AGREEMENT COMMITTEE. 


The Select Committee of the House of Commons appointed to consider 
the proposed agreement between the Postmaster-General and Marconis 
Wireless Telegraph Co., in regard to the Imperial. Wireless Telegraph 
scheme, sat on "Tuesday and Wednesday. Sir Alexander King, Secretary 
of the Post Office, was the only witness examined, and the proceedings 
were adjouraed uatil next week, the day not yet being fixed. 

We shall give a report of the evidence of Sir Alexander King (whith 
has not yet been comp'e‘ed) in our next issue. 
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THE LOAN OF SHOWROOM APPARATUS. 


Station engineers are rather disposed to obtain from 
manufacturers a quantity of electrical apparatus for display 
in their local showrooms. Without such apparatus the 
showroom weuld not be worthy of the name, in fact there 
would be no showroom at all. From the manufacturers’ 
point of view the showroom is a praiseworthy attempt on the 
part of the station engineers to sell electrical energy which 
is consumed by the apparatus which the manufacturer 
supplies. But as a rule the station man wants the loan 
of the apparatus. Dy way of compensation he offers to 
show the goods, under working conditions, to such of his 
consumers (present and prospcctive) as are interested in it, 
and he places in a prominent position near the apparatus 
a card bearing the manufacturer's name and address. He 
also accepts from the manufacturer illustrated literature 
relatinz to the apparatus supplied, and also promises to 
distribute this to interested consumers. At first this 
seems a satisfactory arrangement. The station engineer 
‘does the preliminary soliciting for the business and hands 
it on to the manufacturer who has obliged him by loaning 
the apparatus. The ultimate good to the station man is a 
new purchaser of electrical energy. The manufacturer, on 
the other hand, has no guarantee that the order for the 
apparatus will regularly come to him. He has competitors, 
and these may benefit by the receipt of business which his 
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has stimulated. It is, of course, a matter of indifference ' 
to the station man through what apparatus his commodity 
is consumed. His product is standardised and, moreover, is 
above compctition in his own line. The arrangement is thus 
not as equitable as it appears, for the station man who incurs 
no outlay on the apparatus stands to gain at all points. 
The manufacturer co-operates on a sporting chance of 
obtaining orders, while he is assured of one certainty, the 
return of the loaned apparatus, should it not be sold. 
Obviously some adjustment is needed. The central 
idea of co-operation between the station man and the 
manufacturer is excellent, but it must be made mutually 
satisfactory. ‘There should be no difficulty about this. 
Both parties have representative associations who might 
easily consider the details of a good working arrangement. 
We understand that the D.E.A.M.A. has already taken the 
matter up strongly, but sufficient time has not yet elapsed 
in which to correct the previous state of affairs from the 
manufacturers’ point of view. Obviously the only straight 
way out of the difficulty is for the station engineer to 
purchase the apparatus. The price to be paid will have 
to be agreed upon, and it seems to us that it should be in 
the neighbourhood of the actual cost of the apparatus. 
This would impose on the manufacturer his contribution 
towards the expenses which the station man must regularly 
ineur in the shape of rent, rates and taxes and charges for 
electrical energy and the general upkeep of his showroom. 
The difference between the cost price and the trade price 
of the article would be a fair proportion for the manu- 
facturer to pay. We are not levelling a general charge 
against electricity showrooms throughout the country on 
this particular count. There are a number of showrooms 
run on lines quite satisfactory to the manufacturer, but 
the great majority are still conducted on the old one-sided 
lines. We should welcome the opinion of manufacturers 
and station engineers on this subject. 


—— — MÀ — — 


COMMERCIAL COMMENT. 25 


War Material. 

THE war which, our daily contemporaries would have us 
understand, is at present raging in the Balkans would not, 
at first sight, appear to be of much benefit to the electrical 
engineer, either singly or in his corporate capacity. War 
is, indeed, an operation which, in the long run, does not do 
any community much good, but while it is in progress 
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for certain goods. Electrical engineers should receive their 
share of this business. Projectors should be in demand just 
now ; also there should be an opening for temporary lighting 
material, portable plants and, perhaps, motors for such 
work as pumping. In following the hostilities these are all 
points which electrical manufacturers would do well to 
bear in mind. 


Collective Exhibits. 

In our issue of October 11th we called attention to a 
conference which was being held in Berlin to arrange for 
the better organisation of international exhibitions. This 
conference has now concluded its labours, and, although the 
official report will not be issued for some time to come, it is 
possible to “ forecast " some of the decisions that have been 
arrived at. In the first place, various questions of finance 
and procedure were dealt with, perhaps the most important 
recommendation under the latter heading being that which 
proposes the limitation of the number of universal exhi- 
bitions held under the auspices of a Government, and states 
the minimum time which it is felt should lapse between each 
such exhibition. More important than this, however, is 
the decision which has been reached by the Exhibitions 
Branch of the Board of Trade with regard to next year's 
exhibition at Ghent. At Turin and at Brussels, it will be 
remembered, manufacturers were allowed to exhibit as 
units, if it may be so expressed, though they were en- 
couraged to prepare a co-operative display illustrative of 
the country's production as a whole. This system is to be 
extended at Ghent. Great Britain will be represented by a 
collected and co-ordinated exhibit of textile machinery and 
by a similar exhibit arranged by the Association of British 
Machine Tool Makers, these being two classes of trade which 
it is most desirable should be brought to the notice of our 
Belgian neighbours. An area of 90,000 sq.ft. has been 
allocated to these two exhibits, and the British pavilion is 
to be erected on a site near the centre of the exhibition 
grounds. We are glad to see this decision has been arrived 
at. It is an idea whose adoption we have often advocated. 
For it must not be forgotten that what is desired at these 
international exhibitions is to attract attention to British 
goods as a whole, and not to the products of one particular 
maker. 


Low Candle-power Lamps. 

ONE of the most marked features in the growing develop- 
ment of the metal lamp has been the abandonment of low 
candle-power units for lamps of high illumination. At one 
time it was exceptional to see any lamp of higher candle- 
power than 16 used for domestic purposes, and often one 
giving only 8c.p. was considered sufficient. With the 
introduction of the metal lamp, however, a change came 
overthesituation. It was found possible to use high candle- 
power lamps without greatly increasing the cost of the 
lighting bill, and the increased brightness thus obtained was 
looked upon as an advantage. This course was naturally 
encouraged by station engineers under the mistaken idea 
that, whatever else happened, their output must be kept up. 
Wesay this idea is mistaken, because low candle-power lamps 
are better for certain domestic and commercial uses, both 


from the illuminating and health point of view. Makers 
of metal lamps for their part are ready with such lamps 
for all ranges of voltages, and are willing to push these in 
co-operation with the station engineer. For his part the 
station engineer would do better to assist in the wider use of 
the low candle-power lamp and compensate himself for any 
decreased load by developing business in cooking utensils, 
heaters and small table apparatus, &c. He will soon have 
to reconcile himself to doing lighting as a “ side line.” 


BUSINESS NOTICES. 


Messrs. J. Stiff & Sons announce that they have come to an 
arrangement with Messrs. Doulton & Co. (Ltd.) for the purchase of 
the goodwill and connection of their business, as from December 25th, 
1912. Messrs. Stiff will discharge all liabilities accruing to that 
date, and collect all accounts. 


The recently formed Scottish Tube have decided to erect new tube 
works at Rutherglen, at a cost of about £70,000. 


Advance in Price.— Messrs. Drake & Gorham have made the follow- 
ing advance in prices owing to the increased cost of raw material :— 

Lighting supplies 5 per cent.; Butt flame and D.G. enclosed and photo 
lamps, phoenix lanterns and switch plates 10 per cent.: certain lamp 
radiators 124 per cent. ; ornamental heaters (on cases only), some lamp 
radiators, galleries, fittings and holophane fittings (on metal work only) 
20 per cent. 


TALIA HAITI ALT EDAD UA LLL s 
ELECTRICITY SUPPLY. 
LUEHAETHITHATIERITLETL UTAH ALLELUIA 


EXTENSIONS. 


Banchory.—The question of giving a supply of electricity in this 
district is under consideration by Aberdeen Electricity Committee, 
and the city electrical engineer (Mr. J. Alex. Bell) has been instructed 
to report on the cost of extending the cables. 

Darwen.—An inquiry has been held into the application of the 
Council to borrow (among other sums) £6,650 for extensions of the 
electricity undertaking. 


Greenock.—On Monday the Corporation approved the arrange- 
ment with Port Glasgow Corporation as to the supply of electricity 
for power and lighting in Port Glasgow. 


Haslingden.— The Council recently applied for sanction to borrow 
£5,250 for new e'ectrie supply mains, house services, &c., but this 
amount is to be increased so as to cover the cost giving a supply of 
electricity to Helmshore. 


London County Council.—Loans.—On Tuesday the following 
loans were sanctioned for electricity purposes :—Islington £8,486, 
Poplar £10,000 and Stepney £10,250. 


St. Helens.— An inquiry was held on Wednesday into the application 
of the Council for sanction to borrow £5,000 for extensions of the 
electricity undertaking. 

It was reported that loans had been sanctioned for mains and new 
machinery, but the increased demand for electricity had caused them to 
overspend. 

Mr. E. M. Hollingsworth, borough electrical engineer, supplied details 
of the work done, and said his Committee had not overspent to any extent 
18 months ago, but since that time the increase in the demand for energy 
had practically doubled. They intended to ask the Council for a further 
loan, which would date from March last, since when they had about £400 
to £500 in excess, but he should like to have £4.000 to go on with. 

Mr. Brown, borough treasurer, said the profits for the last 12 years had 
been £10,552, but there was a loss of £675 on the first two years. 

The Inspector (Mr. T. Ekin), referring to a statement as to relief of rates, 
said that at a recent inquiry held for the five towns of Staffordshire it was 
agreed that no profits should be taken from the electricity department in 
relief of rates. 


St. Pancras (London).— Application has been made for sanction to a 
loan of £13,780 for additional plant for the electricity works, for 
mains extensions, &c. 

The Electricity Committee have decided to insure the undertaking 
against loss of profits in case of fire for one month at a premium of 
£21 per annum, less 15 per cent. 


LIII 
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Stoke-on-Trent.—An inquiry was held on Tuesday into the appli- 
cation of the Corporation for sanction to borrow £17,196 further for 
extensions of the electricity works. 

The town clerk (Mr. E. B. Sharpley) said the loan for which sanction 
was asked was for sums which had been spent in excess of sanction to 
March 31 last. A further application would be made also to borrow 
£10,000 for prospective expenditure, of which £7,000 was for extensions 
to mains, and £3,000 for transformers and sub-stations. The Electricity 
Committee were constantly spending considerable sums on mains, some- 
times amounting to £1,000 a month, and they understood the L.G. Board 
would not be against a prospective sanction. 


GENERAL. 


Banbridge.—The Urban Council have decided to apply for a 
provisional electric lighting order. 


Beauly.—A local company, with a capital of £1,000, has been 
formed for establishing electricity supply in this district. 


Bushbury.—The Cannock Rural Council have consented to the 
proposal of Wolverhampton Corporation to take over the powers of 
the Midland Electric Corpn. for Power Distribution for Bushbury. 


Consett.—A committee has been appointed by the Council to 
confer with the Cleveland & Durham Electric Power Co. as to elec- 
tricity supply in the district. 

Dalkey.—The Council will assent to the proposed application of a 
local company for a provisional electric lighting order. 


Hove.—A special meeting of the Council was held yesterday 
(Thursday) to further consider the proposal to purchase the under- 
taking of the Hove Electric Light Co. 

We are informed by telegraph that, after some discussion, it was 
decided, by 19 votes to 13, to adjourn the consideration of the matter 
for 14 days further in order to afford time for a public meeting in 
accordance with the requisition of the ratepayers to the Mayor. 


. Itchen.— By 8 votes to 7 the Council have decided to apply for a 
provisional electric lighting order. 


Lossiemouth.—At a special meeting of the Council last week it was 
decided to apply for an electric lighting order. 


Romford.—The Urban Council have received notices from three 


companies which are anxious to secure electric lighting powers in the 
district. 


Sevenoaks.—The Council have conditionally approved of the 
proposed transfer of the Sevenoaks provisional electric lighting order 
to the Sevenoaks & District Electricity Co. 


Skelton and Brotton.—The Council have decided to apply for a 
provisional electric lighting order. 


ee een is to be made for a provisional electric lighting 
order. 


Truro.—The Council have resolved to apply for a provisional 
electric lighting order. | 


Witham (Essex).—A public meeting was recently held in order to 
consider the best means for the introduction of electricity supply. 
Mr. T. E. Ivens presided, and Messrs. J. N. A. Houblon and H. P. 
Girling attended on behalf of Messrs. Crompton & Co. to supply 
technical details. It is proposed to form a local company. with a 
capital of £6.000, and the meeting was adjourned in order that some 
prominent local gentlemen should be communicated with. 


LIGHTING NOTES. 


Eastbourne.—The Electric Committee are to invite tenders for the 


supply of a number of flame arc lamps to replace the present obsolete 
pattern, 


Infirmary Lighting. —Southampton guardians have been authorised 
to borrow a sum not exceeding £850 for the electric lighting of the 
Shirley Warren infirmary. 

Stoke Newington (London).—The Council have decided that the 
charge for current for outside lamps should in future be 3d. a unit in 
cases where there were three points of not less than 200 c.p. each or 
one point of 500 c. p. 

Walthamstow.—The engineer (Mr. G. R. Spurr) is to report on the 
cost of controlling the whole of the electric street lamps by automatic 
time switches. 

West Saltney.—The Hawarden Rural Council are considering a 
scheme for lighting this district by electricity, and meetings are to be 


held in Sandycroft, Queen's Ferry and Shotton in support of the 
scheme. 


TRACTION NOTES. 


TRAMWAYS. 


Aberdeen.—The Tramways Committee recommend the doubling 
of the Torry tramway route at a cost of £540. 


Belfast.—The manager of the Corporation tramways (Mr. A. 
Nance) has been presented by the staff of the undertaking with an 
illuminated address in acknowledgment of his work in instituting 
& scheme of bonuses for workers. 


Blackpool.—The new circular tramway route has proved very 
popular, over 500,000 passengers being carried during the summer. 
The receipts on all the routes show an increase of over £5,000 over 
those of the same period of 1911. 


Cardiff.—The question of extending the tramways to Ninian Park 
is under consideration by the Tramways Committee. 


Colne.—On Wednesday the Council passed a resolution to open 
negotiations with the Colne & Trawden Light Railway Co. for the 
purchase of their plant and undertaking, the price to be settled by 
arbitration. 


Edinburgh.—The Tramways Committee unanimously recommend 
the Council to take over and work the tramways after the expiry of 
the present lease with the Edinburgh & District Tramways Co. 


Goods Traffic on Tramways.—Bradford Tramways Committee 
proposed to insert a clause in the Corporation Bill to authorise the 
carriage of minerals and merchandise on the tramways, but the 
Council decided on Tuesday not to include the clause. 


Ilkeston.—4As complaints have been made of the bad condition of 
the electric tramway track at Ilkeston, Major Pringle made an official 
inspection of the lines on Wednesday. | 


London County Council.— Protection of Post Office Wires.—The chicf 
officer of the tramways has been asked report on the subject of the 
&llocation of cost of guard wires for the protection of Post Office wires 
on tramway routes. 

St. Paul's Bridge.—The recommendation of the Highways Committee 
as to seeking authority for the construction of tramways over the new St. 
Paul's Bridge was agreed to cn Tuesday. 

New Tramways.—The recommendation of the Highways Committee 
as to the construction of the tramway from Chapel-street to Nile-street, 
Woolwich, at a cost of £17,240 was postponed. 

The Highways Committee also reported on the delay in obtaining the 
approval of the Board of Trade to the proposal to run trailer cars on the 
Woolwich-Abbey Wood and Woolwich-Eltham routes. 

Luton.—The Council decided last week not to take over the local 
tramway undertaling. 


Portsmouth.—In order to encourage careful driving the Tramways 
Committee have established a system of bonuses, and last week about 
250 bonuses were distributed. 


Salford.—On Wednesday the Council adopted a revised scale of 
wages for motormen, conductors and other employees of the tram- 
ways department. The increases granted are equal to £2,100 per 
annum. 


Tramways v. Motor Omnibuses.—The experience of Keighley Cor- 
poration with motor omnibuses does not seem to have been a very 
happy one, for, at a recent meeting, Ald. King moved that the 
whole of the motor 'bus service be discontinued forthwith, on the 
ground that it was causing a loss of £1,300 a year. 

Mr. A. Smith admitted that the motor ’buses were not likely to pav, but 
he thought that if the Council intended to go in for trackless tramcars it 
would be a mistake to do away with the "buses until the trackless cars 
were ready to take their place. He moved, as an amendment, that the 
question of stopping the "buses be taken into consideration by the Tram- 
ways Committee, and, after discussion, this was carried. 

Walthamstow.—The charge for current supplied to the tramways 
undertaking during the current year has been fixed at 13d. per unit, 


York.—The Electricity and Tramways Committee have decided to 
fix meters on all the tramcars. 


RAILWAYS. 


Railway Electrification——The Lancashire and Yorkshire Railway 
Co. have decided to adopt electric traction on two sections of their 
lines—the Bury and Holcombe and the Aughton and Ormskirk lines, 
On both sections rail-motor services have been in operation for some 
time. The line between Exchange Station, Liverpool. and Aughton 
is already electrified, and it is now proposed to extend electric 
working to Ormskirk. 

In connection with the proposal of the North-Eastern Railway Co. 
to adopt electric traction on the mineral line between Shildon and 
Newport (Middlesbrough), it is stated that it is intended to adopt 
the overhead system, and electrical energy will be obtained from one 
of the power companies in the district. 


156 


THE ELECTRICIAN, NOVEMBER 1, 1912. 


RAIL-LESS. 


Brighton.—The Tramways Committee have been authorised to 
inspect such of the rail-less traction systems in use in Great Britain as 


they think desirable, and the chairman and the engineer (Mr. J. 
Christie) have been authorised to visit Leeds for inspecting the ex- 
perimental double-deck rail-less car constructed by the R.E.T. 
Construction Co. 


POWER AND HEATING NOTES. 


Barking.—The Electricity Committee have decided to increase all 
scale charges for electric current for power by 3d. per unit. 


Gravesend.—The Council have agreed with Mr. Castle to give a 
supply of electric current for power. The cost of the cables and 
additional plant is put at £6,200. 


Heston and Isleworth.—At a recent meeting of the Council the 
electrical engineer (Mr. P. E. Rycroft) reported that the stock of 
electric irons purchased 18 months ago is now exhausted, and recent 
letters from consumers show that the irons are very much appre- 
ciated and are freely used. 

The original irons cost 7s. 6d. each, and Mr. Rycroft estimated that 
every iron in moderately active use represented a revenue of about 10x. 
per annum. In addition, the apparatus was so effective and reliable 
that it formed an excellent introduction for other apparatus, such as 
radiators, kettles, cookers, &c., and was steadily convincing the con- 
sumer that electricity can be used for many things besides lighting. In 
the near future, as th's confidence increases, the amount of current used 
for cooking and general domestic purposes will far exceed the present 
consumption for lighting, and he was convinced that the irons were 
doing a lot to popularise current. A further supply of the irons has 
accordingly been ordered. 

Electricity in Mining.—The whole of the machinery at the Fanny 
Pit, Sheriff Hill, Gateshead, recently re-opened by the Heworth 
Colliery Co.. is driven electrically. 

The electric winder is operated by a 120 H.P. motor, and ventilation 
will be obtained by means of fans driven by an electric motor of 20 n.r. 
The screens are also to be electrically driven, and the winding enginc 
house fan house, scrcens and surface generally will be lighted electrically. 
Current is obtaincd from the Newcastle-upon-Tyne Electric Supply Co. 
at 5,600 volts. where it is transformed to 600 volta for powcr and 220 volts 
for lighting. The whole of the work has been carried out to specifica- 
tions of Mr. W. C. Mountain, consult ng erg ncer, Ncwesstle, in conjunc- 
tion with Mr. English, the colliery agent. 


TELEGRAPH AND TELEPHONE NOTES. 


Wireless Telephony.—In}a Central News despatch from Rome 
it is announced that “‘ a notable measure of success has attended 
experiments conducted by the Italian War Office with the long- 
distance wireless telephone invented by Sig. R. Morelli, an Italian 
engineer. Experiments between Rome and Turin proved so satis- 
factory that communication was attempted between Rome and 
Tripoli, distant more than 600 miles. It is stated that these latter 
experiments have also proved quite successful." 

Wireless Telegraphy.—From Belgrade we learn that arrange- 
ments are being made |by the Government for erecting wireless 
stations in the newly occupied towns in order to provide a wireless 
service between the allicd Palkan armies. 


— 
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Australasia.— The “ Australian Mining Standard" says the 
Kyabram Butter Factory (Ltd.) have underta sen: to supply electri? 


current in Rodney (Victoria). 

The Electrical Committee of Melbourne City Council have withdrawn 
their proposal to ask the Victorian Legislature to empower the Corpora- 
tion to sell or hire electrical fittings to private consumers. 

Whangarei (N.Z.) Council have appointed a committee to consider the 
desirability of installing an electricity supply plant at a cost of about 

£12,000. ‘The proposal t to utilise the water- power of the Wairua Falls for 
the generation of electrical power has been postponed. 

Minyip and Murtoa (Victoria) Councils have obtained estimates of cost 
of establishing electricity works—£2,300 for each town. 

The directors of the Mount Lyell Mining and Railway Co. (Tasmania), 
in their last half-yearly report, stated that they had decided to utilise 
the water rights the company possessed at Lake Margaret for the genera- 
tion of electrical energy, and to throw the present. steam plant out of 
commission. Lake Margaret is about seven miles from the company’s 
reduction works (2,143 ft. above sea level). The hydro-electric seheme 
Will cost about £100,000. In the power-house, which will be of conercte, 
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there will be four 1,750 p.H.r. turbines of the impulse whecl type, one 
being for reserve. Each of the turbines will be directly coupled to a 
l, 200 kw. 3- phase generator, the current being generated at & pressure of 
from 6,600 volts. There will also be three exciter sets, h.t. switchboard, 
&c. The power will be conveyed from the power station to the sub- 
station (9,064 vds. away), by two transmission lines, to a sub-station each 
of the transmission lines will be directly connected to three 709 kw. 
single-phase transformers. 

The Victorian premier, the Hon. W. A. Watt, has introduced in the 
Legislative Assembly the Bill to authorise the clectrification of the Mel- 
bourne suburban railways. The cost is estimated at £2,347,437, of which 
000,000 will be expended next vear. 

H.M. Trade Commissioner (Mr. Wickham), P.O. Box 369, Wellington, 
New Zealand, has a list of tirms in New Zealand desiring to represent 
British manufacturers of oil engines and machinery, enginccrs’ requisites, 
&c. Mr. Wickham also invites British manufacturers to send catalogues 
to be kept on view in a reading room which has been established at his 
office. Manufacturers sending catalogues should mention the name of 
their N.Z. agent, if any. 

After the expiry of only nine months from the inauguration of the 
Footseray (Victoria) electricity works, there are 650 connections, ard 
many other intending consumers are awaiting connection, At a recent 
meeting of the council it was decided to borrow £7,000 for new mains, 
to be laid in every street in the municipality. 

Mosman (N.S.W.) Municipality are inviting offers for lighting the streets 
electrically, and for the erection of a refuse destructor. 


South Afr'¢3.—Mr. John Roberts, the | orough electrical engineer of 
Durban, Natal. recently suggested to the Town Council that they 
should arrange to hire out electric heating stoves to small consumers, 
and he proposed to call for tenders from local contractors for supply 
of stoves, 

A “Standard " correspondent savs the Victoria Falls & Transvaal 
Power Co.’s power station on the banks of the Vaal is so far complete 
that the first generating set has been tested. "The installation, which will 
be enlarged hereafter, will consist of two 12,500 k.v.a. and two 18,000 
k.v.a. turbine generating sets. The station at Brakpan has two 3,600 
k.v.a. turbine generating sets, that at Simmer Pan four of 3,600 k.v.a. 
and two 4,200 k.v.a. sets; and Rosherville has five turbine sets of 
12,500 k.v.a., besides six turbine-driven compressors of 4.000 H.P. cach. 
The switchgear at Vereeniging has been designed: for a working pressure 
of 80,000 to 90,000 volts, comparcd with a maximum pressure of 40,000 
volts from the other staticns, As the energy generated at Verecniging 
is conveyed to the Rand over 40 miles of transmission Lines, three trans- 
formers have been erected to step the pressure down to that which ob- 
tains on the transmission lines along the Reef. The boiler. plant was 
supplicd by Messrs, Babcock & Wilcox, all large machinery end switch- 
gear came from the A. E.G. (Berlin). The steel work was entrusted to 
Messrs. Lauchammer Meu the pipe work to F. Sciffert & Coe., both of 
Berlin. At Vereeniging there is an excelk ni supply of waicr, while coal 
is obtainable at 1s. per ton above the actual ecst of raising it, which is said 
to be not more than 3s. Ed. per ton. 

A site for electricity supply works has been presented to Stellenbosch 
(Cape Province) Municipality by Mr. J. H. Marais, a member of the 
Legislative Assembly. 


FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate" says Buenos Ayres 
Council have approved the contract with the Italo-Argentino Co. for 
the erection of electricity supply works. 

The President of the Banco Francés has sent in his proposal to the Buenos 
Ayres Municipality for erecting another electricity station in the Federal 
Capital. He asks for a concession to end of 1957, when all works, plant, 
&-., erected during the first 15 vears would revere to the Corporation. 
The capital invested after the first 10 vears to be amortised vearly at the 
rate of 3! percent. The maximum tariff proposed for private houses and 
offices is 12 c. gold for the first 30 units per annum per kilowatt installed, 
and 62. for the remainder, or a uniform price of 10e. For publie lighting, 
3c. gold per unit for an annual consumption of 5,000,000 units, and jh ove 
this number 21e. gold. If taken from th» switchboards the price to b> 
21c. and 2e. For municipal offices, hospitals, &c. ; de. gold for light and 
4c. for power. Public tarifs for heating and power: maximum 14v. gold 
for first 30 units per month, and 7c. any excess. The General Electric 
Co. (New York) are technical advisers to th» syndieate represented by th» 
French Bank. 

Entre Rios Legislature has approved the 90 years’ concession granted 
by the Paraná Municipality to Mr. Garcia, for an electric tramway. 

Otto Francke & Co., the concessionaires for an electric railway between 
La Plata and Buenos Ayres, have appealed against the fines imposed by 
the Province of Buenos Avres for delay in commencing the work, which 
the concessionaires say was due to their being unabl: t» obtain the plans 
for the route from the Government. 

The electric tramway service in Mendoza and from Mendoza to 
Godoy Cruz was recently started. 

Austria-Hungary.— The erection of a large new general post office 
at Sarajevo (Bosnia-Herzegovina). which the postal, telegraph and 
telephone services will be centralised, was begun in 1911. The cost 
will be £47,000. 

The Sarajevo electric tramway system is to. be extended and a more 
frequent service maintained. Contemplated works for other towns in 
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Bosnia-Herzegovina3 are electric lighting at Banjaluka, Bihac, Bijcliina, 
Derventa, Mosta? and Zenica. 

Canada.—The Northern Ontario Light & Power Co. has taken over 
the undertaking of the British-Canadian Power Co. Payment is to 
be made by the issue cf $2.000,000 first mortgage 6 per cent. bonds 
of the Northern Ontario Co. 

Colombia.—Concessions have been granted to Senor M. I. 
Gutiéruez for the construction of a telegraph line from San Luis 
(Tolima) to Miraflores, and to Senor P. A. Isaza for a similar line 
between Apia, Santuario and the Department of Caldas. 


France.— The following notes are abstracted from recent Consular 
reports: 


Local Ra ways and Tramways.—There has been a considerable growth 


of small local railways and tramways (classcd together in. France) in 
recent years. Many of these lines are light railways, but others are of 
the full French gauge of 1-44 metres. Rather over onz-hzlf of the total 
length falls to local railways and the remainder to tramways. There ere 
108 of the former, of which 63 receive subventions from the State, and 
189 of the latter, of which 45 are subsidised by the Government. The 
local lines had e total length of 8,350 kilometres (5,177 miles) in 1909 and 
of 8,946 kilometres (5,147 miles) in 1910, and tramwevs of cil kinds 
possessed 8,280 kilometres (5,734 miles) end 8,697 kilometres (5,392 
miles) in 1912. 

Imports and Exports.—Mechinery exports were velucd at £4,500,000 
in 1911, £3,973,000 in 1910 and £3,628,009 in 1999, of which the United 
Kinzdom took £249,000, £188,000 and £187,000. Imports of the same 
class were valued at £11,771,000, £9.901,00) end £8,648,090, of which th? 
United Kingdom supplied £2,457,000, £2,136,000 ancl £1,956,000. 

Italy. —The communal authorities of Turin have been authorised 
to construct and work electric tramways to the Piazza d'Armi, via 
Corso Vinzaglio, and to the Corso Stupinigi, via Ospizio di Carit. 

The Communal Authorities of Como have obtained sanction to the 
duplication of existing and the construction of new electric tramways. 


Melilla.—Don Felipe Ezquerro has applied to the Ministeiio de 
Fomento, Madrid, for a concession for the construction and working 
of an electric tramway in Melilla, a spanish port in North Africa. 


Mexico.—4A 20 years’ concession has been granted to the Compania 
de Luz, Fuerza y Ferrocarriles de Pachuca, to utilise the waters of the 
River San Luis de las Peras, in the States of Mexico and Hida!go for 
generating electric energy. 


Norway.— Water Power.—H.M. Legation at Christiania report that 
the law providing that waterfalls should revert to the State after a 
term of from 60 to 80 years has prevented the harnessing of waterfalls, 
as concessionaires have not felt any inducement to undertake the work 
under these conditions. A Government Bill has now been drawn up, 
by which is is proposed to abolish the time limit and reversion to the 
State in respect of concessions granted to companies having a wholly 
Norwegian board of directors with their seat in Norway. and whose 
paid-up capital is entirely in the hands of the State or of Norwegian 
municipalities or citizens, and any foreign company whose directorate 
has its seat in Norway with a majority of Norwegian members, may 
be allowed to acquire the usufruct of municipal waterfalls for a period 
not exceeding 60 years, and an annual tax, not exceeding 50 óre (about 
6d.) per horse-power is to be paid to the State. 


Portugal.—The municipal authorities of Coimbra have obtained 
powers to construct an electric railway (one mile in length) between 
Alegria and Calhab4. 

Russia.— V!cctrolytic Copp2r.—The “ Frankfurter Zeitung " says 
there is a considerable improvement in the Russian copper industry 
as well as in the iron industry. a circumstance which is attributed to 
the enterprise of the Nedyi Copper Synd. 

The Kyshtym Works have decided to join the syadi :ate, and the agr.c- 

ment with the Bogoslov Smelting Works has been renewed. These two 
concerns and the Spassky Works, stand at the head of the Russian copper 
industry, and the Ncdyi Syadivate has, therefor. got control of a large 
quantity of clectrolyti? copper, the demand for which is rapidly inercasing 
for railway aad clectri:al undertakings. The quantity of copper smelted 
in Russia during the first seven months of this year was 1,165,000 pouds 
(13,610 tons), compired with 850,009 poud; (13.609 tons) in the 
corresponding period of 1911. 
. Spain.—Applications have b2en received at the Ministerio de 
Fomento, Madrid, from the Cia del Ferrocarril d» San Sebastiin a 
Hernani for authority to construct an electric tramway in San 
Sebastian ; and from Don J. E. Ribera y Dutasta to construct an 
electric tramway from Oviedo to Gij?^n. 

Uruguay.—The Government have received a renewed application 
from Mr, J. J. Soler for a concession authorising the use of the water 
power of the Salto Grand», on the Uruguay River, in the generation 
of electrical energy. 

Venezuela.— Concessions have been granted to P. M. Arvelo and 
A. M. Mena for the construction of a telephone line between Barinitas 
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and Altamira ; to J. R. Borges Sucesores and Ulises Pardi for the con- 
struction of a telephone extension 7} miles in length. between Las 
Marias and El Cambur ; and to J. M. Gonz ilez Brito for a telephone 
system in Upata. 

A concession has been granted to Senores Fernando Toro, Carlos 
E. Gimenez and others of Piritu, for the construction of a telephone 
line, 17 miles in length, from Piritu to Acarigua and Araure. 


MISCELLANEOUS NOTES. 


Business for Sale.—Me:srs. Whoatley Kirk, Price & Co., 16, 
Albert-square, Manchestr, advertise for sa'o an elecirica! business 
in Lanc; with modern works. 


Customs Duties.—A French Presidential decree has heen issued 
stating that. as from Jan. l next. the import duty on boilers, steam 
engines and other motive machinery. motor and engincering apparatus 
and parts of same, and on fixed and rolling stock for railways and 
tramways (except woodwork .for inside of carriages (if separate) 
imported into French Equatorial Africa, will be 3 per cent. ad val. 
Scientific and precision instruments can be imported duty free. 

The duty on imports of telephones into New Zealand is now 10 
per cent. ad. val. (British goods free). 

Rail-less trolley vehicles imported into British South Africa are liable 
to 15 per cent. ad. val. import duty, but British goods are entitled to a 
rebate of 3 per cent. 

A schedule issued by the French Customs Administration shows that 
horns and cornets for automobiles, &e., are classified under No. 604 of the 
tariff, pumps, dynamos, cleetro-magnu ts, &e., used therewith being 
dutiable separately. 

Patent Development.— The proprietor of patents Nos. 24.702 and 
24,708 of 1908 for '* Improvements in and relating to Electric Fusible 
Cut-outs ” and “ Improvements in Seal Fastenings " desires to enter 
into arrangements for exploiting same in this country. Applications 
to Messrs. Haseltine, Lake & Co., patent agents and consulting 
engineers, 7 and 8, Southampton-buildings, Chancery-lane, London, 


W.C. 


Exhibition. —A pplications for space at the Auckland (N.Z.) Indus- 
trial Exhibition (to be held in 1913-14) will be received by Mr. W. R. 
Holmes, Herald-buildings, Queen-st-eet, Auckland, until March 31, 
1913. 


Fair Wages Clause in Contracts. —Recently complaint was made by 
the Edinburgh Building Trades’ Federation and the Electrical Con- 
tractors’ Association as to the terms of the Corporation fair wages 
clause in contracts. 

The matter has been investigated by a sub-committee of the Plans anl 
Works Committee. lt was stated that objection was taken to the clause 
on th» ground that it was inquisitorial and oppressive, as a contractor was 
held to have given assurance that for three months prior to the contract he 
had paid the standard rate of wages, and the Corporation had | ow r to 
examine th? books of a contractor in eveat ofa CGputs avising +s to th: 
rate of wages paid. The sub-commit «e agrecd to r.eoam:zad thu th: 
Coun^il adhere to the present form of the chute. 


Uigent Telegrains.—The Birmingham Chamber of Commerce have 
now considered the proposal of the Postmaster-General to esta^- 
lish a system of urgent telegrams between the United Kingdom and 
the Continent in order that merchants and business men might 
have the advantage of the system of urgency telegrams which pre- 
vail in the telegraph adniinistration of Continental countries. ‘The 
Chamber have decided to send a letter to the Postmaster-General, 
urging him to abandon his proposal, and in lieu thereof to enter into 
negotiations with Continental administrations for an etieint 
service and the abrogation of those international regulations which 
now favoured certain classes of the community. 


Municipal Trading Departments and Relief of Rates.—On Wedres- 
day. Manchester Corporation had before them an important report 
from the special Committee on the question of what the trading 
departments of the Corporation ought to contribute in relief of the 
city rate. | 

After referring to previous reports and statistics, the Committee make 
the following recommendations to the Council :— 

l. That any arrangement which may be arrived at as to the basis: n 
which the trading committees of the Corporation make contributions ia 
aid of the city rate continue for three wears. 

2. That the Gas, Electricity, Tramways and Markets Committees mak: 
contributions in aid of the city rate, and that such contributions be bas d 
upon capital ex penditure. 

3. That the contributions to be made by the several Committees be 
the following percentages upon the capital expended, viz.: Gas Com- 
mittee 1} per cent. Electricity Committee L per cenata Tramways 
Committee 5 per cent., and) Markets Committee 2 per cent. (with dae 
regard to the statutory maximum). l 

The City Treasurer reportedithat the trading committees contributed 
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£04,402 in 1885 in aid of the city rate, £82,325 in 1895, and £125,000 in 


1905. For the current year the estimated contribution in aid of rates 
is £188,500. If the Committee’s recommendations are adopted the 
electricity department will for the next three years contribute £27,924, 
the tramways £99,930, the markets £16,976 and the gas department 
£51,637. 

After some discussion, the fur.her consideration of the matter was 
pos: pon d. 


Unemployment Insurance.—The Umpire has decided that contri- 
butions are pavable in respect of workmen employed in businesses 
carrving on any insured trade, and engaged wholly or mainly in 
setting out the work in detail, from the architect's or draughtsman's 
drawings, on boards. paper or other material, or in making working 
sketches from the drawings for the use of the workmen, and not 
engaged wholly or mainlv as supervising foremen. 

The Umpire has also decided that contributions are payable in 
respect of :— 

Diemakers engaged in making dies for use in wire-drawing. 

Workmen engaged wholly or mainly in fixing pnsumacic despaich tube 
apparatus in buildings or ships. 

Workmen engaged in erecting and connecting necessary Wires to run 
and control eleciric time service. 


i 


WWE 


| 
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Telegraph Cable and Line Material. 
Tenders are invited by the Commonwealth of AUSTRALIA for 

the supply and delivery of Line Material at Adelaide and 
Telegraph Cab'e at Sydney. Tender forms, specifications, &c. 
may be obtained at the Commonwealth Offices, 72, Victoria- 
street, London, S.W. See also an advertisement. 


Tuibo-Alternator, Rotary Converters and Transformers, Switchgear, 
Condensing Plant, Pipes, Boiler, Stoker, Coal Conveyor, &c. 
The Corporation of BARROW-IN-FURNESS invite tenders for the 
supply and erection of one 1,000 kw. Turbo-Alternator, Rotary 
Converter, Tranformers, h. and Lt. Switchgear, Condensing 
Plant, Steam and Exhaust Pipes, &c., Water-tube Boiler, 
Mechanical Stoker, Coal Conveyor, Weighing Machine, &c.. and 
Ironwork. Drawings, specification and tender forms from 
the borough electrical engineer, Mr. H. R. Burnett, and tenders 
addressed to the Chairman of the Electricity Committee. must 
be delivered at the office of the town clerk, Mr. L. Hewlett 
by noon Nov. 5. 


Electricity Recording Meters and Lead-covered Cable. 
Tenders are invited (until noon, Nov. 8) for supply of 340 

a.c. and 800d.c. Electricity Recording Meters to the MELBOURNE 
City Council, and also (until Nov. 12) for the supply of 
quantities of Three-Core Lead-covered Cable and Single Con- 
ductor Lead-covered Cable to MELBOURNE City Council. 
Specification, &c., from the agents for the City Council, Messrs, 
Mellwraith, McEecharn & Co., Propy. (Ltd.), Billiter-square- 
buildings, London, E.C., to whom tenders are to be sent. 


Arc Lamp Carbons, Carbon Filament Lamps, &c. 
The Port or LONDON AUTHORITY want tenders by 10 a.m. 

Nov. 1 for 12 months’ supply of Arc Lamp Carbons, Carbon 
Filament Lamps, Metals, Castings, &c. Specifications from the 
Stores Superintendent, 106, Fenchurch-street. London, E.C. 


Tramway Stores. 
DvBLIN UNrrED TRAMWAYS Co. (1896) (LTD.) are prepared to 
receive tenders for the supply of General Stores (including Car 
Fittings, lron, Steel, Castings, Oils, Paints, Ironmongery, 
Electric Supplies, Timber, &c.) for the year ending Dec. 31, 1913. 
Forms of tender from the Secretary’s office, 9, Upper Sackville- 
street. Dublin. Tenders, addressed to chairman of company, 
must be lodged with the secretary, Mr. R. S. Tresilian, by Nov. 4. 


Steam Turbo-Alternator and Exciter, Condensing Plant, &c. 
The Electricity Supply Committee of DuBLIN Corporation 
invite tenders for the supply and installation at their Pigeon 
House generating station of a complete Generating Set of 
approximately 3.000 kw. capacity (comprising Steam Turbo- 
Alternator and Exciter, Condensing Plant, Steam and Water 
Piping and Foundations). Specification, &c., from city electrical 
engineer, Mr. Mark Ruddle, and tenders to the Chairman of 
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LAENERHALIHTTEAE AAA TAL TOOT TOUCA TTL TEN HOLT AOOO OOOO A HTEADH HATH TEHEULDHUATEHAEOLTHAL EHI ERE T 


THE ELECTRICIAN, NOVEMBER 1, 1912. 


Contributions are not payable in respect of :— 


Workmen engaged in making. adjusting or assembling time recorders 
and similar instruments, other than those workmen covered by decisions 
of the umpire relating to ironfounding. 

Unskilled and semi-skilled workmen engaged in the manufacture for 
sale of engineers! small tools such as stocks, reamers, cutters, spanners, 
twist drills, ratchet braces, tube expanders, tube vices, wrenches, &c. 

Workmen engaged in making lead accumulator boxes and lead linings 
for accumulator boxes. 


Presentation.—The staff of Aberdeen Corporation electricity works 
have presetned Mr. Stanley Pollock (who has left to take up an 
appointment at the Broughty Ferry electricity works) with a purse 
of sovereigns. 


Wardle Engineering Co.—This enterprising concern has ready a 
new list of P. & G. electric heating and cooking apparatus. This 
includes a useful form of hotplate which is supplied in three sizes. the 
two larger of which give three heats. P. & G. breakfast grill and 
toaster is another useful device. The same company has handed us 
an advance copy of its Lanterns and Fittings List, which contains 
data on quite the latest forms of fittings for the use of high-candle 
metal lamps. A number of new designs have been added to last 
season’s stock. 


He 


Electricity Supply Committee, 3, Cork-hill, Dublin, by noon 
Nov. 5. 


Electric Lamps, Carbons, Electric Fittings, Insulating Materials. &c. 

Lonpon County Council require tenders bv 11 a.m. Nov. 4. 

for 12 months' supply of Electric Lamps and Carbons, Electrie 

Fittings, Insulating Materials, &c. Forms of tender from the 
Clerk of the Council, Spring Gardens, S.W. 


School Lighting. 
Lonpon County Council require tenders by 11 a.m. Nov. 6 
for the electric lighting of Mantua-street School, Battersea, S.W. 
(about 250 points). Specification, &c., from the Chief Engineer, 
Spring Gardens, S.W. 


Balancer with Switchgear. 

ALDERSHOT Urban District Council invite tenders for the 
supply of one Balancer with Switchgear for their electricity 
department. Particulars from the electrical engineer (Mr. F. 
Garside). Tenders to the Clerk of the Council by Nov. 5. 


Tramway Construction. 
York Corporation require tenders by Nov. 16 for the con- 
struction of about 14 miles of light railway line in the City. 
Specifications, &c., from the Town Clerk. 


Workhouse Lighting. 
WATFORD Guardians want tenders by Nov. 
old buildings at the workhouse. 
the Workhouse. 


College Lighting. 

HvrL Education Committee want tenders by noon Nov. 20 
for Electric Lighting and Electric Bell-fitting at the Teachers’ 
Training College, Cottingham-road. Hull. Particulars from the 
City Treasurer. 


5 for Wiring the 
Particulars from the Master of 


Electric Light Supplies and General Tramway Stores." 

The EpinpurGH & DisTRICT Tramways Co. require tenders 
bv first post Nov. 8 for 12 months' supply of Electrie Light Sup- 
plies, Ironmongery, Oils and General Stores, Forms of tender 
from the company’s offices, 1, South Charlotte-street, Edinburgh, 


Turbo-alternator, Condensing Plant and Air Pumps. 

GREENOCK Corporation want tenders by 10 a.m. Nov. 18 for 
supply and erection of a 3.000 kw. three-phase Turbo-alternator, 
with Condensing Plant and Air Pumps. Specification, &e., 
from the Burgh Electrical Engineer. 


School Lighting. 

Lonpon County Council require tenders by 11 a.m. Nov. 13 
for the electric lighting of Ricardo-street (Poplar) elementary 
school (about 245 points) Specifications, &c., from the Chief 
Engineer, Spring Gardens, S.W. 


"THE ELECTRICIAN; NOVEMBER 1, 1912. 


159 


Cables, Wires, Electric Lamps and Fittings, Insulating Materials, 
Overhead Material and General Tramway Stores. 

The YonksumE West Ripina ELEcTRIC TRAMWAYS Co. 
require tenders by 9 a.m. Dec. 5 for 12 months’ supply of Cables, 
and Wires, Electric Lamps, Fittings. &c., Insulating Materials, 
Tapes, Compound, &c., Overhead Fittings, Castings, Bolts and 
Nuts, Waste, Iron and Steel, Lubricants, Paints, &c. Schedules 
from the Central Offices, Belle Isle, Wakefield. 


Series or Turbine Centrifugal Pump (with Electric Motor). 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series"or Turbine Centrifugal Pump (with Electric 
Motor) capable*of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 


Diesel Engines, Dynamos, Motor Generator, &c. 

The Municipality of Miramar, a suburb of Wellington (N.Z.), 
invite tenders for the supply and erection of two 150 B.H.P. 
Diesel engines, two direct-coupled 100 kw. dynamos, balancer, 
60 B.H.P. motor generator, switchboard, traveller, two 400- 
gallon oil tanks, &c. "Tenders (with £200 deposit) to the Town 
Clerk by noon Dec. 16. Specification, &c., may be seen at 73, 
Basinghall-street, London, E.C. 


Electric Tramway (Construction of). 

The Public Works Department, Madrid, will receive tender 
until Nov. 9 for the construction of an Electric Tramway in Vico 
and LAVADORES ; and until Nov. 11 for a concession for the 
construction and working of an Electric Tramway in MADRID. 


Telephone and Telegraph Poles. 

Tenders will be received at the General Post and Telegraph 
Office, THE Haavzg, Holland, until Nov. 27, for supply and 
erection of Iron Telephone and Telegraph Poles. Specifications 
after Nov. 13 from Messrs. Gebroedersvan Cleef, Hof :pui, 284, 
The Hague. 


Telegraph Posts. 

The President of the Commission Général des Adjudications et 
des Marchés, Dar En Neaba, TaANarER, Morocco, will receive 
tenders until 10 a.m. Nov. 14, for supply of 4,000 wood telegraph 
posts. Deposit of £120 required. 

Insulated Copper Wire, Microphones, &c. 

Tenders will be received until Nov. 18 for supply of Insulated 
Copper Wire, Microphones, Lead, &c., to the Telegraph Work. 
shops, STUTTGART, Wurttemburg. 


VIAL PALLA HD D 
TENDERS RECEIVED AND ACCEPTED. 
DIDI UU RIED DI I T DELTA 


On Wednesday Birmingham Electric Supply Committee accepted 
the tender of the British Thomson- Houston Co. for the supply of two 
5,000 kw. Curtis horizontal turbine sets for the Summer-lane 
Generating station, and that of Geo. Elli: on for 12 months' supply 
of three-phase star-delta drum-ty pe starters. 

The offer of the British Insulated & Helsby Cables (Ltd.) for the 
supply of 25 electrolytic prepayment meters has been accepted by 
Worksop Council. 


Du 
DU 


London County Council have accepted the following tenders :— 

Geo. Wimpey & Co., reconstruction of tramways from Forest Hill to 
Rushey Green, £19,943. 2s. 3d. (in consequence of the withdrawal of 
Messrs. Kirk & Randall). 

W. T. Henley's Telegraph Works Co., telephone cables, £167. 7s. 6d. 

Dick, Kerr & Co., cables for Crossness pumping station (at schedule 
prices). 

Birmingham Public Works Committee have accepted the tender 
of Geo. Law for constructing the Hagley-road tramway at £16.859. 


Eccles Council has accepted the tender of E. Bea! (at £202. 5s.) 
for wiring and bell and telephone fitting atthe new Patricroft 
publie baths. 

The quotation of the British Westinghouse Co. (at £41) has been 
accepted by Barking Council for an exciter and ficld resistance for a 
rotary converter, and that of Allen & Simmonds (at £181) for repairs 
to an engine. 

Wolverhampton Council have accepted the tender of the British 
Thomson-Houston Co. (at £270) for an additional panel for the 
Main switchboard. 


Salford Council have accepted the tender of L. E. Wilson & Co. 
for fixing an electric fan at £21. 


Shanghai Municipal Council has accepted the tender of British 
Insulated & Helsby Cables (Ltd.), for high- and low-tension cables 
and trifurcating boxes. 


The tender of S. Hodgson & Co. have been accepted for six months’ 
supply of electrical fittings to Halifax workhouse and hospitals. 


The tender of the British Westinghouse Co. has been accepted by 
Rugby Council for the supply of three transformers. 


Halifax Corporation has placed an order with the British Insulated 
& Helsby Cables for 3,400 yards 0:075 e.h.t. 6,600 volts 3-core cable. 


Rathmines Urban Council has accepted the tender of British 
Insulated & Helsby Cables (Ltd.) for 428 yards 0°05 low-tension 
triple concentric cable and disconnecting boxes. 


Sydney (N.S.W.) Council have accepted the following tenders :— 

Australian Metal Co., metal filament lamps (£212. 105.) ; Noves Bros., 
fibre conduit (£958); and Bristol steam recording charts (£14 cach); 
Australian General Electric Co. a.c. starter panel and d.c. generator panel 
(£310). 


The tenders of British Thomson-Houston Co. (at £43) and Ferranti 
Ltd. (at £41) have been accepted by Accrington Council for supply 
of switchgear. 


Rosario (Argentina) Municipality have received the following 
tenders for the supply of current for public lighting :— 

Rosario Electricity Co. offer to cede their present installations to the 
Municipality and charge 3}c. gold for public and 7c. gold for municipal 
offices per unit, and to carry out subterranean installations with the radius 
of the boulevards Orono and Pellegrini at a cost of $194,633:20 gold, to be 
paid for within 10 years by the Municipality, plus 5 per cent, or the com- 
pany would do this work gratis, if granted a concession for 30 years, and 
would then charge 3}c. per unit. 

Rosario Gas Co., $125 per month, for 4,000 c.p. and $73 per month for 
2,000 c.p. gas lamps, and 33c. gold per unit for arc lamps contract for 20 
years. 

Anderson, Clerget & Co., for 20- year concession for electric lighting, 22c. 
gold per unit. 

Messrs. Koerting Bros., $25 (paper) per lamp per month. 

Ramsay, Bellamy & Co., concession for 20 years. First 5 years, 4jc. 
gold per unit; 5 to 10 years, 4c. ; 10 to 20 years, 3i1c. 

Colson, Brookhouse & Pyne, 3$c. gold per unit. This firm also offer to 
build à power house for public lighting purposes, if granted a concession 
for 50 years. 


Traction Lamps.—Siemens Brothers Dynamo Works have obtained 
the contract for the supply of '* Wotan ” traction lamps to the Great 
Indian Peninsular Railway Co. for the ensuing 12 months, 


Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Government Departments :— 


Postmaster-Generals Department, Mclbourne.—W. T. Henlev's Tele- 
graph Works Co., 50 distributing boxes 7s. 6d. each, 50 ditto 10s. each, 
50 ditto 11s. 9d. each, 25 ditto 19s. Gd. each, 25 ditto 31s. each ; Siemens 
Bros. Dynamo Works, 2 Kelvin multicellular voltmeters, £20. 7s. èd., 
Duddell ammeter £17. 14s., 2 Weston milliammeters £4. 10s. 6d. each, 
mica condenser £9. 8s., Crompton potentiometer £87. 5s. ; India Rubber, 
Gutta Percha & Telegraph Works Co., 1,000 lead earth plates 6s. 10d. 
each; Richd. Johnson, Clapham & Morris, 75 tons g.i. wire £13. 185. 6d. 
per ton, 25 tons ditto £12. 8s. 6d. per ton, 220 tons ditto £11. 18s. 6d. per 
ton, 50 tons ditto £11. 16s. per ton; Z. W. Garrington & Son, 150 open 
circuit condenser telephones £3. 2s. 6d. each; Unbehaun & Johnstone, 
700 carbon filament lamps 4-6d. each, 1,900 metallic filament lamps 
12-25d. each, 300 ditto Is. 8:25d. each; J. H. Garbutt, 3,900 w.i. straps 
]-5d. each, 134 tons washers £16. 10s. per ton; Commonwealth Art 
Pottery Co., 6,200 insulators 5d. each; Lawrence & Hanson Electrical 
Co., 750 coppers 6$id. each, 20,000 Leclanche zines 1:98d. each; Holden 
& Lewis, 650 c.i. manhole covers and frames £3. 5s. cach, 500 c.i. sleeves 
4s. cach; E. J. Mylrea. 200 w.i. brackets ls. each, 3.200 straight wall 
brackets 1-75d. each, 3,200 bent ditto at 2 75d. each, 1,300 evebolts Is. 8d. 
each, 2,800 w.i. straps 2d. each ; Gilbert Lodge & Co., 15 tons gal. stecl 
wire £25. 4s. per ton ; T. Zwicker & Co., 10 tons salammoniac £32. 10s. 2d. 
per ton; Australian Metal Co., 3 miles cable £949 per mile, 6 miles ditto 
at £791 per mile, 21 miles ditto £425 per mile, 2 miles ditto £250 per mile, 
22 miles ditto £194 per mile, 4} miles ditto £144 per mile, 41 miles ditto 
£129. 10s. per mile, 21 miles ditto £80 per mile, 5 miles switchboard cable 
£61. 5s. per mile, 2 miles ditto £108. 5s. per mile, 2 miles ditto £192 per 
mile; J. Bartram & Son, 16 tons gal. steel wire £16. 19%. 9d. per ton, 20 
tons ditto £18. 16s. 5d. per ton, 25 tons sulp. magnesia £5. 12s. 6d. per 
ton.: Hy. Joyner. 2,000 stay rods 2s. 7d. each. 

Postmaster-General's Department, — Adeluide.— British Insulated & 
Helsby Cables, 50 condensers Is. each, 50 ditto Is, 6d. each, 1,000 cords 
44d. each, 500 ditto Is. 8d. cach. 48 ditto Is. each ; Western Electric Co., 
300 condensers 1s. 11d. each, 250 cords 1s. 113d. each, 100 ditto 1s. 104. 
each, 50 ditto 2s. 2d. each, 250 plugs 11d. each, 300 ditto 2s. 21d. cach, 
50 ditto 3s. each, 120 switches £1. 3s. 1d. each, 65U telephones 35s. cach 
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12 telephone sets £1. 7s. 3d. each, 12 howlers 12s. 6d. each; India 
Rubber, Gutta Percha & Telegraph Works Co., 150 magneto bells 
7s. Lid. each, 24 ditto 7s. 81d. each, 2,000 fuses 133d. each, 12 detectors 
385. 11d. cach, 6 closed circuit kevs 19s. 11d. each; J. Bartram & Son, 
100 magneto bells 12s. 8d. cach, 500 diaphragms 7s. 6d. per 100, 8 strips 
protectors £3. 14s. per strip of 26, 6 strips ditto £7. 2s. per strip of 52, 50 
telephones 32s. 9d. each, 15 ditto 53s. 6d. each, 6 ditto 65s. each, 36 
‘Indicators 75. 3d. cach; Noves Bros., 3 miiliammeters £5. 10s. each ; T. 
Zwicker & Co., 25 miles wire £6. Os. 1d. per mile, 3 miles ditto £2. 10s. 7d. 
per mile; Callender’s Cable & Construction Co. (through Noyes Bros.), 
5 miles wire £8. 3s. per mile. 20 miles ditto £17. 4s. per mile ; Lawrence & 
Hanson Electrical Co., 4 miles wire £5. 43. 6d. per mile, 1 mile ditto 
£7. 19s. 6d. per mile, 500 cords 42d. cach, 100 ear-pieces 7d. each, 100 ditto 
214. each, 300 mouthpieces 5d. each, 200 ditto 61d. each, 400 metal rings 
5d. cach, 120 switches, lever, 2-wav, at lld. each; A. Simpson & Son, 
8,00) bands for shackles 144 i each, 8,000 ditto 145 l. each, 4,000 
iro 1 spindles 31d. each; Thos. McPherson & Son, 2 tons iron bolts and 
nuits £18 per ton, 2 tons ditto £17 per ton, 1 ton ditio £17 por ton; T. 
Schaider, 2,000 verandah brackets 41d. each, 1,000 ditto 44d. each, 700 
ditio 51d. each, 700 ditto Sid. each, 800 guard irons 43d. each, 600 
bevelled washers 1d. 2ach. 

Postmaster-General’s Department, Brisbane.—British General Electric 
Co., 1,500 pots 2s. 2d. cach, 1.000 Leclanché zines 11d. each, 20.000 ditto 
£140. 12s. 6d. ; British Insulated & Helsby Cables, 2,000 battery coppers 
£35. Ix. 10d., 20,000 leeds 21d. each, 5,000 copper pockets 27d. each, 
40 gross butterfly connecting screws Ld. each; Lawrence & Hanson, 
3,000 zines £130. 12s. 6d., 2,000 ditto £114. 3s. 4d. ; Brisbane Electrical 
C», 1,509 Hellesen dry cells 2s. 9d. each. 

Victorian Raibeuys. — Automatic Telephones (Australasia), L automatic 
el:phon? system switchboard, £2,439, and wall sets and table sets, 
£2. 19:. 6d. each ; Noyes Bros., electric light cables, £149 ; Eyre Smelting 
Works, zines, £80. 

Western Australia Government Tender Board.—Noves Bros., electri: 
train lighting material; Hart Aceumulato; Co., ditto (£331. 9. 6d.) 

Postmaster-Generals Department, Hobart.—W. T. Henley's "Telegraph 
Works C», 1 new cable £46, 2 miles ditto £97. 10s. per mile, 1 mil: 
di:to £162, 2 miles ditto £239 per mile, 5 miles ditio £29. 7s. per mil»; 
Riche. Johnson, Clapham & Morris, 20 tons g.i. wire £12. 12s. 90. por 
ton, 15 tons ditio £13. 2s. 9d. per ton ; British Insulatcd & Helsby Cables, 
20 tons copper wire £05. 11s. per ton, 10 tons ditto £95. 11s. per ton, 
5 tons bronze wire £107. 92. per. ton, 3,000 cords 41d. each, 100 ditto Is. 
each; India Rubber, Gutia Percha & Telegraph Works Co., 4.000 zines 
81d. cach, 2,000 ditto 1s. 130. each, 7,000 tapos 5s. 10d. per 100, 7,000 
binders 6s. 410. per 100 ; Western Electric Co., 100 telephones £3. Is. 6d. 
cach, 1 switchboard £77;  Bullers Limited, 3,000 transposition insu- 
litora ls. 61d. cach; F. Vanderkelen & Co., iron tie wire and sleeves, 
£77. 7s. 4d. ; Lawrence & Hanson Electrical Co., tapes and binders 
£41. 14s. 2d., shackle insulators, shackles and porcelain tubes £171. 3s. 4d., 
100 cords 2s, 5!d. each: British General. Electric Co., 200 cords 4jd. 
each, 600 receivers 4s, 2d. cach; British & Fcreign Indent Co., 10,000 
insulators 548d. each; Noyes Bros., 10,000 insulators 24d. each; 
Charles Davis (Ltd.), 3,000 leads 244. each, 1,500 ditto 2łd. each; 
T. Zwicker & Co., 1 ton sul. magnesia £7. 15s ; J. Bartram & Son, 100 
condensers ls. 9d. cach; J. €. Fuller & Son, 1,500 dry cells 1s. 31d. each, 
500) ditto Is, 4. each, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been spec gl y 
compiled by Messrs. MEWBURN, ELLIS £ Pryor, Chartered Patent Agents, 70 an1 72 
Chancery-lane, London, W.C. Ro 

Whenever the date applied for differs irom the date on which the application was lodg:d at 
the Fatent Ogice, the jormer ts givin in brackets after the title. 


1911 SracrFicaTions. 
393 Quexesu. Elèctric fuznaccs. 
2012. m (A itomatic Eyunciator Co.) Telephone instruments. 

Cors sts of a t: phon: instrument in which a connection is provided betw»en the 
armatur: of a magnet and a vibrating member, such for example, as a diaphragm. 
Tn» bveras of this diachragm and ifs armature can b? adjusted at will without 
altering the relative position of th: magnet «nd the member to be vibrated. 

21.814. Dzss1MAN. (Automatic Enunciater Co.) Telephone or likè instruments. 

21.815. DzR&&IMAN. (Automatic Electric Co.) Telephone? systems. 

21.827. Hewitt. Vapour electric apparatus. 

22.773. Gast. Electric incandzesc:nt lamps. 

22,9253. Furrer. Elsctric lamps. 

23931. Dow. Photometric apparatus for indicating and measuring changes in elsctrical 
pressure. 

25.278. GARDNER. Wireless telegraphy. , 

Rəļlates to Hertzian wave tel:praphy. and consists of the combination of a self- 
restoring detector. an electromagnetic device in circuit with the detector, a reed fixed 
at onz end of, and op:ratsd by, the electromagnetic device. a reed contact, a trans- 
mitter operated from or by the retd at a point between the recd contact and the fixed 
end of the reed and a telephone receiver in circuit with the transmitter. 

25,483. TuoMPsoN. (Akt.-Ges. Mix & Genest Telephon & Telegraphenwerke) Electric 
diaphragm horns and like sound-producing means. 


1912 SPECIFICATIONS. 


628. Batrisu. Tuouson-HovstoN Co. (General El:ctric Co.) Electric frequency- 
indicating instrumonts. 

Oi of ta: two relatively mo2vabl? el:ments of th? instrument is provid:d with two 
windings ex -riiag opposing forces on tn? other element and tuning the circuit of the 
tro winding: for tac different fr:quonci.s above and below the average frequency 
tobrindicat d. Wido dofi;ctions may bz obtain:d with small variations in frequ:ncy. 

3955 S:iuBgipzs. Aodpiratus for tn: operation of electrical clocks by el:ctric waves. 

7,685 Azon. Systems for operatiig ov ontrolling time-indicating devic:ss. (Patent of 
Addition not granted. Divided Application on 12.659/11, S?pt. 28). 

7,772 Franco & Franca. Trolleys or overhead collectors for electrically-driven 
vehicles, 


8.140 ScHAFFER & Heimann. Electric arc lamps. (5,4/11.) 
8.078 ScHATTNER. Electromaenetically-operated switches particularly adapted to 
controlling electric motors. 
9,263 Takacs. Electric traps for rats and the like. 
9,900 SruRGE. Devices for adjustably suspending el:ctric and other lamps, electroliers, 
gas pendants and the like. 
9,140. SrIRELLA Co., oF GREAT Britain. (Spirella Co.) Anode supports for use in 
electro-plating. 
10,092 Soc. FRANCAISE D'INCANDESCENCE PAR LE Gas. (System Auer.) Apparatus for 
winding incandescent electric lamp fialments on thir supports. (1;5;11.) 
10,616 Parr. Telephones receivers. 
12,682 Sprong & McCoy.  Alternating-current distribution systems. 
12,733 aa E EERE Earthing arrangements for electrical systcms. 
R lat:s to earthing high-tension systems, and consists of two plates, the flat sides 
of wnich are placed approximately parallel to and opposite each other and are con- 
nected in s?ri?s to the earth wire from the system, th? length and impedance of the 
conductor connecting the two plates being dependent on ths capacity of the system. 
To reduc? the length of the connecting conductor the same may be arrang:d to be 
highly inductive, say, by making it up into a coil provid2d with an iron core. 
13.679 PASQUALINI. Search lights. 
14.516 Mout. (Korting & Mathieson Akt.-G2s.) Arc lamps. 
15.255 REINEKE. M*thod of and apparatus for the el:ctric transmission of signs or 
spi?Ch ia mines. 
17.151 Warner. Piuz conn ctions for clectrical work. 
19,534 Murray. El cirical junction boxes. (11,2,11.) 


APPLICATIONS FOR PATENTS. 


Norg.—T he undermentioned Applications (except those marked t)are not open to public 
inspection until after acceptance of Comylete Specifications. Those marked * are open to 
Inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


September 25, 1912. cs] 
21,864 B.T.-H. Co. (G.E. Cə., U.S.) Nozzle plugs for fluid-flow meters. 
21.865 B.T.-H. Co. (G.E. Co., US) Manufacture of boron nitride. 
21,866 B.T.-H. Co. & TayLor. Ventilation of dynamo-eloctric machines. 
21,867 B.T.- Co. (A.E.G., G.rmany.) Electric oil switches. 
21,868 Warwick MACHINERY C». (G.E. Co., U.S.) Elastic fluid turbines. 


September 26, 1912. 

21.913 LuNnp3ars, LuN»28uURG & Lunnopers. Electric switches.” 

21917 HARTMANN & Braun Axr.-GEs. Portable electric lamps. (30/3/11, Ger- 
many.)* 

21,921 BritisH Ever READY ErECTRICAL Co. (Albrecht Hil, Germany.) Carbon 
el ctrod+s for el:ctric batt:ri2s.* 

21.932 Price. Dynamos. motors, and lik» electrical machinos.* 

21.946 Siemens Bros. & Co. & PetitHory. | Scats or holders for conn:cting cord plugs 
for t-l»phon? exchanges and similar apparatus. * 

21.953 B.T.-H. Co. (G.E. C>.. U.S) Fluid m:ters, 

21,955 B.T.-H. Co. (A.E.G., G rmany.) Rotary compressors. 


September 27, 1912. 
21.970 Montcomery & Royston. Ekctric arcs for lighting or heating. 
21.971 Cottier & Downes. Conduit or tubular fittings for electrical conductors. 
21,974 PINKERTON & Wason. Combined cl.ctric control for alternating and direct- 
curvent motors. 


"92.053 FuLLER, Furrer & Furrer. Elsctric accumulators. 


22,054 B.T.-H. Co. (G. E Co., U.S.) Ekctric heating and cooking devices. 
September 28, 1912. 

22.093 Knorr. El-ctric pocket lamps.* 

22.418 Berry & Marxa. Electric switches. 

22.127 JoawuscN. Controlling or regulating devices for electric lamps.* 

22,29 SrgrANI. El:ctrizal protective apparatus. * MC 


S:ptember 30, 1912. 

22.185 Reiss. El:ctric hot-air blower. 

22,209 PouLTON. Storag: and transit of incandescont elcctric lamps. 

22,231 Hoppock, JUN.. & Stout. Electric lamp switches.* 

22.216 Hzwitt. Varpour el:ctric apparatus. (10 10-11. Gormany.)*® 

22.251 THrerry. Automatic controlling-d?vic: for electric cut-outs. (30,9 11, Italy.)* 

22,252 British L.M. Ericsson Mrs. Co., & BRooxgs. Telephon2-reccivers.* 

22,253 BiitisH L.M. Esicsson Mec. Co. & Brookes. Intzercommunication telephone- 
roc ivers. 

22,258 Marks. (Lindors, Frary, & Clark, U.S.) El:ctrically heating apparatus of 
various kinds. ® 

22.201 B.T-H. C». (G. E. C», US.) Starting-m:chanism for internal-combustion 
engines 

22.202 B.T.-H. Co. (G.E.Co..U.S.) Combined electric indicators and st2am- flow meters. 


October 1, 1912. 
22.270 Girvin. Method and apparatus for commutation.* 
22.275 WALSHAW,. Trolley hzads. 
22223) Hissins.  El:ctrolytic d:comoosition. 
22.308 BovLE. Apparatus for g:nerating el-ctricity. 
22,341 Burr. JUN. Onccillating spring contact for op2rating electric-b»lls and such-like 

apparatus. 
22.328 PooLE & Perry. El-:ctrical m»ans for preventing the opening of doors or rail- 
way vczhicies wailst in motion. 

22.339 WaLL & FERRANTI Lto, Indicating or meter mechanisms. 
22.354 ASHCROFT. Manufacture of alkali metal alloys. 
22.355 BEAVER & CLAREMONT. Testing the waterproof covering of electric cables. -l 


October 2, 1912. 
22.375 Hav & Sutitivan,  El:ctrical resistances. 
22.384 Pinckney. Electrical applii^c*. 
22.418 ScHAIRER. Electrical regulators. (5/0/11, U.S.)* 
22419 TigRILL. Ebctricilr:gulators. (5.10 il. U.S.)* 
22.423 ELLIsON. Starting-d:vic s for electric motors and like apparatus. 
22,4446 THompson & Warne. M ans to record sounds ekctrically, and reproduc? same 
by m^cnanical or other means. 
22448 B.T.-H. Co. (G.E. C>., U.S.) Fluid flow meters. 
22.449 B. T--H. Co. (G.E. C», U.S.) Condensation products. 
22,452 Core. Therapeutic magastic macüinz. 


Octob:r 3. 1912. 

22,470 Veritys. Lro.. & TuonRprE. Locking devic> for keeping an electric lamp of any 
type or an el: ctric candle locx«d in socket and quite upright. 

22.477 CHARLES. Switches of th» tumbler kind. 

22.491 Cox. Electric-h2ating apparatus. 

22,494 GiBsoN, FARMER & Reap. M'chanical and electrical railway fog-signalling 
apparatus.* 

22.499 Rappis. Control of elictric circuits. 

22.500 PorkEev & Porkgv, Ltp. Dynamos. 

22.5)? RAILING, STRACHAN, & Coates. Tim--log devicss for electric switches and other 
apparatus. . 

22,520 Pan Variabl--spozd dynamo elcctric machines arranged in the charging 
circuit of accumulators.* 

22.521 PEvoEOT. Electrical current-gon:rating machines with revers? compounding.* 

22.524 Price. Prevention of sparxing in th? control of electric circuits. 

22,534 SuiTH & Suu TER. Covering electric conductors with plastic material. (Addition 
to 16,512/11.)* 


Lal 
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MUNICIPAL REPORTS AND ACCOUNTS. 


Aldershot.—The accounts of the electricity supply department for 
the year ended March show capital expenditure £29,049 (increase 
£210). 

m was £5,416, working and general expenses were £3,223, gross 
profit was £2,194, and, after mecting capital charges, there was a net 
profit of £252. Units generated were 578,008 (increase 32,014 compared 
with the previous vear) and sold 327,061 (increase 36,563). The maxi- 
mum load was 271 kw. Total connections are equal to 20,787 8 c.p. 
lamps. 

Bournemouth.—The half-yearly report of the tramways manager 
shows an increase in the gross receipts over expenditure £2,500. 
There has also been a net decrease of £1,000 in expenses compared 
with the corresponding period last year. 

Plymouth.—The revenue of the electricity department for the 
past sixmonths was £11,354. an increase of £180. There are over 
1.500 consumers (compared with 1,351) and the lamp connections 
are equal to 104,985 30 watt lamps against 97.148. 


COMPANIES’ MEETINGS AND REPORTS. 


M 

BARBADOS ELECTRIC SUPPLY CORPN. (LTD.)—The report for the 
year ended Jure 30 states that the revenue derived from supply was small 
during the early part of the year, when few consumers were connected. 
The number of consumers on June 30 was 247, compared with about 100 
at Dec. 31. Sin e the close of the year the company has been successful 
in obtaining a contract for a portion of the public lighting of Bridgetown. 
Capital expenditure (£3,167) represented principally the supply and part 
erection of a storage tank for oil fuel, the completion of the construction 
contracts and expenditure for house services and connections. 


CAPE ELECTRIC TRAMWAYS (LTD.)— At the meeting on Wednesday the 
o chairman (Mr. L. Breitmeyer) said the increased profit enabled them to 
pay a dividend of 5 per cent. on the ordinary shares, besides placing £3,000 
to reserve and carrying forward over £4,009. They had carried nearly 
1.000.000 passengers more than last year, with increased receipts of about 
£8.00). lt must be borac in mind that the plant was getting older, and 
that the reserve fund required strengthening in future. Though they had 
every reason to look forward to a continued increase in traffic returns, he 
anti ipited that the greater portion of that increase for the next year or 
two would be required for the purposes mentioned. 


CIA HYDRO-ELEOTRICA DE TUCUMAN.—The report for the period from 
Aug. lI. 1911, to June 30, 1912, stated that the first section of the works 
will be put into publie service during the current year; £100,000 in 
ordinary shares and £300,000 debentures were issued in London, and the 
holders have the right to appoint a committee of three or more, to whom 
all reports and resolutions submitted to shareholders at ordinary or extra- 
ordinary general meetings must be sent, and to enable London share- 
holders to make known their views before the date fixed for the mcetings. 
The time of the annual meetings will be extended to within six months, 
from the end of the financial year. 


CUBA SUBWARINE TELEGRAPH CO. (LTD.)—The report of the directors 
for the half-year ended June 30 last states that the total receipts of the 
six months were £23,721. lls. 6d., expenses £7,834. 2s. 8d., leaving 
£15,587. 8s. 10d., added to £7,655. 13s. 9d. brought forward, making 
£23,543. 2«. 7d. to be dealt with; £2,000 has been placed to reserve 
against loss on investments, £4,000 added to general reserve (which now 
stands at £92,000) and £2,000 to the pension fund (referred to 
below). Dividend on the r reference shares will absorb £3,000, leaving 
£12,543. 2s. 7d., and the directors recommend payment of a dividend at 
the rate of 6 per cent. on the ordinary shares (tax free), the balance 
(£7,743. 2s. 7d.) being carried forward. The company’s cables continue 
in good working order. A scheme of pension for the employés of the 
company has been prepared by the directors, and, subject to the sanction 
of the shareholders, £2,000 has been reserved in the half-year's account 
to establish this fund. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.) - The directors’ 
report for the year ending June 30 states that £42,820. 63. 8d. has been 
brought forward from profit and loss account. Interest on debenture 
stocks absorbed £15,701. 16s., and £5,500 has been set aside as de precia- 
tion on freehold and leasehold property, plant and tools ; £7,500 has been 
applied in writing down values of stocks, £2,225. 1s. 1d. has been written 
off expenditure on foreign branches, trade marks and experimental 
account, and £1,447. 7s. 4d. has been reserved on account of bad and 
doubtful debts. The result is a credit balance of £10,446. 2s. 3d.. to 
which must be added £8,356. 7s. 6d., brought forward, making a total of 
£15.802. 95. 9d. Of this amount the directors propose to place £10,000 to 
reserve, carrying forward £8,802. 9s. 9d. The cost of establishing the 
business, goodwill, &c. (£390,432. 8s. Id.) has been brought forward at 
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the figure standing in the last balance-sheet. "The freehold and leasehold 
property and plant have also been brought forward at the value stated 
in the last balance shcet, with the addition of the amount expended to 
June 30, 1912, less depreciation charged in net revenue account. The 
Altrincham Electric Supply (Ltd.) shows encouraging progress in its 
lighting business generally. In addition it has entered into an important 
contract for the supply of power, which will come into operation in the 
beginning of 1913. ‘The usual dividend has been paid on its shares. The 
Edison & Swan Company has had allotted further 5,000 £1 shares, fully 
paid, in that undertaking, whose indebtedness to the Edison & Swan 
Company has been reduccd during the year by £5,392. 95. 1d. on current 
account. There has been expended on capital during the year 
£6,225. 14s.. largely on account of extensions to plant in connection with 
the engineering works. The directors have given careful consideration 
to the question, and having due regard to the requirements of the busi- 
ness, have decided not to recommend the piyment of a dividend on the 
shares on the present occasion. 


GRASSINGTON ELECTRIC SUPPLY CO. (LTD.)-—- At the meeting on Tues- 
day the directors reported that for the year ended Aug. 31 the revenue for 
lighting was £154, and during the year extension of plant had been made. 
and arrangements had been made with the Linton Mills Estates Co. for 
additional power. 

HURST, NELSON & CO. (LTD.)—The gros: p ofit during the year ended 
July 13 was £32,543 after deducting directors! fees and other charges 
From this amount £11,942 is deducted for depreciation on works, machi- 
nery and plant, and £4,269 for interest and income-tax, leaving £16,332. 
The balance at debit of profit and loss (£3,611) brought forward his been 
wiped out, and also £1,026, amount paid in dividend on preference shares 
in excess of profits available for division at May 15, 1911. A dividend at 
rate of 6 per cent. per annum on the preference shares for tho half-year to 
Nov. 11, 1911, is to be paid (absorbing £5,650) and a similar amount is 
reserved to provide for payment of a half- year's dividend on May 15 next, 
a credit balance of £395 being carried forward. The addition to works, 
machinery, &c., during the year (£6,824) include the purchase price of the 
works at Bridgend. At present the works are fully employed, and it is 
anticipated that the results of the current year's working will prove 
satisfactory. 


INDO-EUROPEAN TELEGRAPH CO, (LTD.)—<A petition was presented 
on Oct. 9 to the High Court by this company to contirm the alterations 
in the memorandum and articles of association which were passed and 
confirmed at meetings of the company in August last. Amongst other 
objects, the amended memorandum of association sets out that the 
company is established to maintain and work telegraphs between Europe 
and Asia, and particularly between England and India; to establish, 
construct, maintain and work telegraphs, tel^phones or any system or 
means for the transmission of telegraphic or telephonic sounds, signals 
and other communication (whether with or without the use of wires and 
cables) in all parts of the world; to manufacture and deal in all kinds 
of machines, apparatus, implements and appliances used in connection 
therewith; and for these purposes to purchase or otherwise acquire or 
obtain concessions, licences, subsidies, &c. ; to hold land, buildings and 
premises, and to apply for purchase or otherwise acquire inventions, 
patents, licences, &c., for the exclusive or non-exelvsive or limited rights 
in the same ; to amalgamate or unite with or enter into any arrangement 
for sharing profits, union of interests, or co-operation with any other 
company carrying on or engaged in or about to carry on or be engaged in 
any business or transaction capable of being carried on so as to directly 
or indirectly benefit the company; to promote and establish, or use in 
promoting or establishing, the company. The petition is to be heard by 
Mr. Justice Neville on Tuesday, Nov. 5 inst. 

NATIONAL TELEWRITER CO. (LTD.)—The report for the period from 
May 23, 1911, to June 30, 1912, states that the agreement with the 
Amcrican company had been completed. The latest types of instruments 
are giving every satisfaction. The rent roll of the company has increased 
by about 50 per cent. during the six months prior to the date of this report, 
and substantial reductions in expenditure have been effected. 

At the meeting on Wednesday the report and accounts were adopted, 

PERTH ELECTRIC TRAMWAYS (LTD.)—Extraordinary general meetings 
will be held on the 1st prox. to pass resolutions approving the sale of the 
company's tramways and part of its other property to the Government of 
Western Australia, and consenting to the distribution of the balance of the 
surplus assets after meeting liabilities, &c. 


SHERBROOKE RAILWAY & POWER CO.—The report for the year 
ended June 30 shows a net profit of $52,817, and, after deducting bond 
interest, &c., the credit balance of 33,694 brought forward was reduced 
to $2,341. 

WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The report of the 
directors for the half-year ended June 30 last states that the amount to 
credit or revenue is £46,717. 18s. 5d., against £47.318. Os, 2d. for th corr 
sponding half-year of 1911; the expenses have been £27,100 Lts. 4d.. 
against £25,329. 2s. 4d. The result is, therefore, a balance of 
£19.608. 4s. ld., added to £1,558. 17s. interest on investments and 
22,017. 183. 9d. brought forward, making £23,184. 19s. 10d. The 
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directors have placed £2,000 to reserve, leaving an available balance of 
£21,184. 19s. lOd., with which it is proposed to deal as follows: First 
prefer ince dividend to June 30, 6s. per share (£10,368. 188.), second pre- 
ference dividend to June 30, 6s. per share (£1,400. 14s.), ordinary shares, 
Js. Od. per share (tax free) (£6,624. 18. 60. ; carried forward £2,791. 6s. 4d. 
The traffic receipts for the six months show a decrease of £486. 18s. com- 
pared with those for the. corresponding period. The expenses of repair- 
ing cables charged to revenue amount to £8.611. 5s. 1d., compared with 
£6,896, 14s. 2d. for the corresponding half-year. This is exclusive of ex- 
penditure of £3,021. lls., which has been charged to reserve, in respect of 
42 knots of new cable used in the repair and partial renewal of the 
Jamaica- Ponce. and of the Jamaica-San Juan sections. 

WESTERN TELEGRAPH CO. (LTD )—The directors have, after transfer- 
ring £1425.000 to general reserve, £10.000 to land and buildings de precia- 
tion and £15,000 to the provision on account of investment fluctuations, 
decided to recommend a final dividend of 3s. per share, making, with the 
previous distributions, a total dividend of 6 per cent. for the year ended 
June 30, 1912, and also the payment of a bonus of 2s. per share, both tax 
free. The balance of the account is carried forward. The register of 
transfers will be closed from Nov. 5 to 13, inclusive. 

WESTERN UNION TELEGRAPH CO. —' he report of this company for the 
vear ended June 30 shows gross earnings $41,661,400, expenses (including 
taxes) 836,063,800, leaving, with $1,326,409 received in respect of loans 
and investments and rentals from real estate, a balance of. $5,024,000. 
Bond interest absorbed $1,670,409, and $1,250,000 has been written off 
for repairs and reconstruction of land lines, while dividends amounting 
to 3 per cent. required. $2,991,800, leaving a surplus of $1,011,700. 
Gross earnings increased £6,182.000, and Jand-line message tolls £4,357,373, 
but it must be remembered that the revenues of the Anglo-American 
Telegraph Co. and the Direct United States Cable Co. are now included. 


NEW COMPANIES, STATUTORY RETURNS. 


NEW COMPANIES. 


BRITISH ACKLEY BRAKE & SUPPLY CO. (LTD.) (124,932.)—Reg. Oct. 
. 23, capital £10,000 in £1 shares, to carry on the business of mechanical 
engineers and manufacturers of and dealers in apparatus capable of 
being used in connection with brakes and other railway and tramway 
supplies, &c., and to adopt an agreement with G. S. Ackley. Private 
company. First directors are G. 8. Ackley (chairman and governing 
director), E. E. Daglish and W. L. Larkin. Keg. office: 2-3, Norfolk- 
street, Strand, W.C. 


COVENTRY ELECTRIC CLOCK CO. (LTD.) (124,955,)— Reg. Oct. 24, 
capital £15,000 in £1 shares (10,000 preference), to carry on the busi- 
ness of manufacturers of and dealers in electrically-driven clocks, 
watch works and machinery, &c., to acquire from H. G. Coventry und 
T. Rushton the benefit of certain existing inventions relating to elec- 
trically-driven clocks, &c. Private company. First directors are 
H. G. Coventry (permanent director and chairman) and S. E. Barron. 
Reg. otlice: 152, Grays Inn-road, W.C. 


GIBBONS (AUSTRALASIA) (LTD.) (124,574.)—Reg. Oct. 3, capital 
£15,000 in £1 shares, to carry on in Australia, New Zealand or else- 
where the business of gas, electrical and general engineers and con- 
tractors, &c. Private company. 


HEWITT & KELLETT (LTD.) (124,630.) — Reg. Oct. 7, capital £12,000 
in £1 shares, to carry on the business of makers of boilers, steam pipes, 
steam, gas and marine engines, cranes, elevators, rails, motor cars, 
dynamos and hydraulic and heating plant, electrical and mechanical 
engineers, &c., and to acquire the Duae carried on by Hewitt & 
Keilett. 


INTERNATIONAL BLEACHERS’ CORPN. (LTD ) (121,578.) — Reg. Oct 
3, capital £5,000 in 4,500 ordinary shares of £1 each and 10,000 
founders’ shares of 1s. each, to acquire from Electric Bleachers’ (Ltd.) 
certain inventions connected with bleaching, and to carry on the 
business of mechanical and electrical engineers, manufacturers of and 
dealers in apparatus, &c., used in con nection with electric, electrolytic 
or chemical bleaching, &c. Private company. Keg. oflice: 4, Bed. 
ford-chambers, Covent Garden, W.C. 


JOINT STANDARD UNION (LTD.) (124,724.)—Reg. Oct. 11, capital 

. £3,000 in £1 shares, to acquire inventions relating to joints for pipes, 

tubes, wires, cables, &c., and to adopt un agreemert with A. G. France. 
Private company. 


METAL PLATES (LTD.) (123,852.)—Reg. Oct. 18, capital £6,000 in 
£1 shares (5.000 “A” and 3,000 ** B"), to carry on th: business of 
smelters, refiners, assayers and manufacturers of and dealers in 
minerals, metals, &c., electricians and electrical engineers, and to adopt 
an agreement with S O. Cowper-Coles. Private company. First direc- 
tors are Col. J. R. Wright, J. G. Gordon and S. O. Cowper-Coles. 
Keg. oftice: 1 and 2, Old Pye-street, Westminster, S.W. 

MICKELWRIGHT (LTD.) (124,852.) —Reg. Oct. 17, capital £1,000 in 
£l shares, to take over the business of electrical engineers, manu- 
facturers of and dealers in electrical apparatus carried on by, and to 
adopt an azreement with, W. R. Mickelwright. Private company. The 
first directors are W. R. Mickelwright and W. W. Peck. 


NORTHERN WIRELESS SCHOOLS (LTD. (124,753).—Reg. Oct. 12, 
capital £oUU in £1 shares, to carry on the business of instructors of wireless 
telegraphy, manufacturers of and dealers in wireless telegraph apparatus 
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and accessories, &c. Private company. Norman Rostron is first 
director. Scerctary, J. McKeever. 

SEVENOAKS & DISTRICT ELECTRICITY CO. (LTD.) (124,811.)—Reg. 
Oct. 16, capital £40,000 in £1 shares, to carry on the business of pro- 
ducers and suppliers of electricity, to acquire from the Urban District 
Council of Sevenoaks the transfer of and all benetit and rights under 
the Sevenoaks Electric Lighting Order. 1911. Directors are F. Swanzy, 
J.P., Major H. Fulton and H. W. Handcock. 


STATUTORY RETURNS. 


ACKROYD & BEST (LTD.)—In return to Aug. 22, 1912, capital is 
£25,000 in 3,200 preference and 1,800 deferred shares of £5 each. All 
shares taken up; £5 per share called up on 3,100 preference and 
£15.500 paid ; £9,500 considered as paid on 100 preference and 1,800 
deferred. Mortgages and charges: £55,850 sealed debentures and 
£7,559 floating debentures to cover overdraft at bank and guarantors. 


BLACKBURN, STARLING & CO. (LTD.) — Return to Aug. ] gives capital 
as £12,009 in £1 thares; 11.168 shares taken up; £7,268 paid. £3,900 
considered us paid. Mortgage: £4,609, 

EDMUNDSON'S ELECTRICITY CORPN. (LTD )—In return to Aug. 8 
capital is £800,00J in 80,000 ordinary and 80.000 preference shares of 
£5 each. All shares taken up; £734,000 paid on 66,800 ordinary and 
80.000 preference shares: £66,000 considered as paid on 13,200 
ordinary. Mortgages and charges: £472,000. 

GENERAL ACCESSORIES CO. (LTO.)—According to return to Aug. 5, 
capital is £3,000 in 1.580 6 per cent. preference, 920 5 per cent. pre- 
ference and 500 ordinary shares, all of £1 each ; 1,552 preference (class 
of preference not stated) and 500 ordinary shares taken up. £632 
paid. £1,420 considered as paid. Mortgages and charges: nil. 

HALIFAX & BERMUDAS CABLE CO. (LTD.) — The capital in return to 
Sept. 19 is £50,000 in £5 shares. All shares taken up and £50,000 
considered as paid. Mortgages and charges: nil. 

JANDUS ARC LAMP & ELECTRIC CO. (LTD.j—Heturn to Sept. 10 gives 
capital as £30,000 in £10 shares; 2.041 shares taken up. £5 per share 
called up on L195, and £10 per share on 250. £8,475 pud.  £5,960c0on" 
sidered as paid on 598 shares. Mortgages and charges £2,629. 15s. 6d. 


CITY NOTES. 


Loss 


MEMORANDA Oct. 31).— Bank rate 5 per cent. since Oct. 17, 1912). 
Price of silver, 29d. per oz. Consolas 75; —75; for money and for 
account. Console Pay Day, Nov. 6; Stock and Shares Continuation 
Days, Nov. 12 and 26. Ticket Days, Nov. 13 and 27; Pay Daya, 
Nov. 14 and 28; Mining Shares Carry Over Day, Nov. 11. 

Prices oF METALS (London).—Copper, cash, 74}; three months, 
753. Lead, English, 192 —19;; Foreign, 19—19}; Spelter, 271 —27Y ; 
Tin, English, 25311 —2321; Foreign, cash and three months, 228}. 
Iron, Cleveland, cash, 66/8; three months, 67/43. 


CITY ELECTRIC LIGHT CO. (LTD.) (BRISBANB).—For the half-vear 
ended July 31 the directors’ report states that, after making additions to 
reserve, dividend equalisation, franchise and purchase sinking funds, &e., 
the eredit balance is £6,888, 5s. 9d.. which, with balance brought forward, 
makes £9,274. Os. Pid. A dividend of 3 per cent. on the preference, and 
6! percent. on the fully-paid ordinary and on the contributing shares was 
paid, and £1,044. 12s. 1d. was carried forward. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD.) —l'hia company’s traffic 
receipts for September were £3,251. Total from Jan. 1, £28,788. 

KAMINISTIQUIA POWER CO. -A dividend of 1 per cent. has been de- 
clared for the quarter ending 31st inst. 

LONDON ELECTRIC RAILWAY AMALGAMATION.— The directors of 
the Metropolitan and Great Northern & vity Railway Companies have 
entered into a conditional agreement (subject to Parliamentary 
sanction) by which the Metropolitan Co. will take over the Great 
Northern & City Railway as a going concern as from June 30, 1913. 
The latter company's 4 per cent. debenture stock will be exchanged 
at par for the 54 per cent. ** A" debenture stock of the Metropolitan 
Co., preferred ordinary class ** A” shares of the Great Northern Co. 
will receive 75 per cent. of their face value in Metropolitan consolidated 
ordinary stock, and deferred ordinary class “ B" shares of the Great 
Northern & City Co. will receive 50 per cent. of their face value in 
Metropolitan consolidated ordinary stock. 


SINGAPORE ELECTRIC TRAMWAYS (LTD.)—At an extraordinary meet- 
ingon Tuesday a resolution was passed to reduce the ca pital to £100,000 by 
cancelling paid-up capital, which had been lost or was unrepresented by 
available assets, to the extent of 15s. per share on each of the 400,000 
issucd shares of £1 each. 


STOCK EXCHANGE NOTICES, —'l'he Stock Exchange Committ»e. have 
appointed Nov. 6 a special settling day in £300,000 5 per cent. first 
mortgage debentures of £100 each (Nos. 1 to 3,000) of Thos. Bolton & Sons 
(Ltd.), and the further issue of 40,000 ordinary shares of £5 each fully 
and partly (£2. 10s.) paid (Nos. 230,00] to 270,000) of the United River 
Plate Tele phone Co. (Ltd.), and Nov. 7 asa special settling day in 1,003,614 
fully-paid shares of $100 each of the Brazilian Traction, Light and Power 
Co. (Ltd.). The above-mentioned securities have been ordered to. be 
quoted in the Official List. 

WEST AFRICAN TELEGRAPH CO. (LTD. )—An interim dividend has been 
declared at rate of 4 per cent. per annum, tax free, for the six months ended 
June 30. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC SHARE LIST. 


(a) Tas co 1713918 ara with ths corrssponding period last year 
$ Min $ Minus 3 daya EU 


us 2 days 


days. 


* Partly electrical 
4 Pius 2 days. 


© No allowance bas ^^e* made for accrued interest or redemption. 


e 
EP a a aA "RATE BUSINESS 
E | 2 De NAME. ‘Wed. percent | DIVIDEND | Weer TO 
LINE. Week 9 |Inc. or Dec. N AOORRONTE- [2 & | penp Oct. 30, | Yrsuvav.| DYE-  |Ocr. 30 

ended. g (a) o e ‘Amount pea or Deci} High- Low- 

us MNT. i i £ | Electricity Supply. E sd. xd ian: 

don Oe hr a Lo UTE EU NT. 5/0 | Bournemouth & Poole Elec. Su» Ord.....| 934—108 | 5 4 9| Mar, Sep| - ^ - 
Axio Apenina ses ene me) tt gan 43 aii [- 96953 || e | ee Sener Cont. cre ond Pref; oos peels avo ERE Aue | ed ree 
Ashton-under-Lyne . pe 26 395 + 7 31 13 33 + 270 | i n nt. Gum. n et. . — . eD, ug . oe 
Ayr Corporation... ...«««- ” 2 195 | + 2| 23 9526 l4 225 St. 44% | Do. 4$ per Cent. Deb. Stock (red) .-.--. 98 —100 | 419 O | Jan, July oe ee 
Bandes cos pce E ” 18 200 | + 9. 42 $50 - A3 5| 4/6 | Brompton & Kensington Elec. Sup. Ord...) 9 —9à | 5 5 Oj March... I 9i 
Barrow ...... ortnm » 18 345 T 38 42 16,200 + 3,118 | s 3/6 Cen Anea iy iG pra 9? 08 1 17 3 Mar, Sept : os 
Bath Electric Trams, Lid...» 28| |, 751) — 4147 | 43 | 99.008 it 2.230 5 4% | Central Elec. Sup. Co. dM Guar, Deb. Skl ee |413 0| Feo. Aug | n| © 
Birmingham Corporation. » 26} 10675 | + 22280 | 30 | 319,603 |+ 99.108 | Bl 2 paring Oss aC . End ty) p. dci E rob, Aug is a 
Birmincham & Midland .. "T 18 976 + 91 42 39,624 + 2.691 S B eo 4 per n ak Md 4 96 4 3 eD. ug ee 
Blackpool & Fleetwood. .... : i ai T z "E E: AS | Do P Stok ied) ae 99 —101| 4 9 3 Jan. July qoi! 994 
SI EE Us decal ruf MEME MEN y Undertaking 44% Cum. Pref... 4—4 |5 0 O | Jan, July ul 7 

Bona n "4| z| 6j 38 | 119.722 [e Se | sc d Chea Woe Gent A Stock (red.) .... oi ia 9 0 Dec | 101 | 1018 
Bournemouth Corporation | ., 23 | 1,562) + (38 | 129 | 53282 |+ 1,271 IS 4% | Chiswick Elec Supp. Corr ist M Db. os 416 9| Pe 
Bradford Corporation .....| » 26| 5,024) — 103 | 30 168994 |— 863 t. A c upp. Corn Ist Mort. 9 Me ioi i 
Brighton Corporation .....| » 27 858 | — 341 30 33618 |— 1,069 id fo ay or London Electric Lighting Ord... 16 E " 9 0 | Feb, Aug oe 
Brighton Corporation «| » 27) Q3 | T 7| 38 | 299521 |* 24325 | st 8 | Do. SberCent rom Ha "m dec us Dic e sias 
Burnley Corporation...» »e. » 26 1,437 | + 88 9 14,379 i+ 1,456 Sr % Do. 4 = Con 2n b S A k (red. 99 = 2] 4 ane: Dae 112 Pa 
Burton Corporation ......- " 2| "æ 2 13| 30 | 827 |- 47 | io de i per Cent. 2nd Deb. Stock (red.). . =e 3 0| Jan. July i 
Bury Corporation. . .-.-..- web del lag eah s cioe a Du. 6 per Gene Cun Supply Ord cc M | do" 0l Mace ose oe 
Bury Corporations c9 2:2. » 26 | 58.874 | —nl0,828| 17 ial,012246 |+ 062,95 | stl ais, | Do. pe Cant um qe | 0-12 14» Manet ape 
Camborne-Redruth ....... » 2b 129 | + — 16| 43 422 |- 357 | st d4 * Do. db per Cont pir (eng gan ah 21981 EE July |i102| °° 
Cardiff Corporation... -..- " 26| 2307| t  36| 30 | 74053 — 1,976 | 5 Prinses Ble Cap Ud ce —h de te cae | s 
Cardiff Corporation way | 2 26| 5594| d 5| 127 | 7939 |+ 202] 8| “71 De. 6 cet cum d +. EU NET: 
Gentral London Ran Rly. | 2 27| 3192| — 147] 17 | 49236 |- 3,276 | st lajo% | Do. 44 per Ce Wer Mort. Deb. (red) ` 5 enr = 
Cork Electric Trams Co....| » 24,  453| —  30| 43 | 20824 |- 949 | S die b per Cent. Ist Mort. Deb. tre) | 94 EE es 
Gropdon e " 18| 1794 6 | 29 | 53473 —— 994 ! 3/0 | Folkestone Electricity Supply Co. Ord. 517 6 | April, Oct | ** | + 
Devonport & Dist. Trams .| » 18) ‘540| + 19) 42 | 22673 |+ 1,601 , 5 218 Bo di Tet Deb. St od oe 4-3 dus ta x gs 
Dover Corporation uu 230 | + 8| 29 7,696 |— 562 st. 9A | a - ER ae tight ‘Ord. apt M x : H : iod Aug MK 
Dublin & ucan Railway. a ei 25 116 x: 1 17 2'681 = 110 | S n " le of Wight E È & n “Ca, Deb. Stock «. aol 5 D 0 l, Oct oe ee 
Dublin United ......... "| ? 28| s334| — 19| 17 | 100611 |— 8,813! t pd: ee i odd Ond ac toc 25-9 Wis i 0 B 
Dudley-Stourbridge D nd > 18 894 | + 78 42 37 E "774 3 [0 gir dee Cent Kn grader ge ksss “4 5 5 3 0 Feb, "Aug as NT 
Dundee Co ration ......* a 23 1,165 | + 20 23 28.369 E 591 sc 6% DS Le Cent in is eight 90 —9 16 O | Jan, July ee ee 
East Ham Council.........|] „ 26| 1,053] + 10] 30 | 32381 |- 880 | S Ha Kensington & Knetb GEN tting Hill E : Y E dics 
Exeter Corporation ..... el » 225 294 | — 13 | 30 10.269 |— 755 | t. | 4% Co ngton ngt 45, S otang ug 9 
Gateshead & Dist. Trams...| ,, 18] 1,100; + 414 42 43812 |+ 9 K (Joint Station) 4 % Deb. i Irod ia 2 —S4 | 4 3 O | April, Oct | ** | ** 
Glasgow Corporation ....: ” 961 18917 | — L12| 21 e TE Da | St. | 44% pare n Foner o e Deb. Stoc TE : 10 O| Jan, July iy T 
Glossop Trams MON x 26 ll ^ 3 43 5012 = "349 3 1/6 Do n ec. ouppiy r esoococsoooooes a i 10 0 Mar, 4% 41^ 
mm OR NE f sc! 2a | Be 4 per Gent, Ist Mort Dob. --.--.-- 9S [4.5 0| Jan July * 
Gravesend-Northfleet ..... » 18 224 42 A Li. TP o = , July ME p 
CO MNMFMETREERE SENTIT S | “aa ty gai Sh A 
Greenock & PortGlasgow...| „ 18| 828] + 113| 42 | 34280 |+ 3,549 5 23 | Do. 4] per Cont Deb. Stock ist Mort... o9 —102|4 8 0 Jan Bee | 992 2 
Halifax Corporation. . .. ..- » | Lo} + 92 429 | 62076 |+ 523 tl St 318] Do. 3g per n MOD Stock T EE o une e z 
Hartlepool Tramways o... se i " i | St 214? | Midland fec Corp tore D. De S| Ek BL d o a 
dei ridic » 24 84 - 36] .. ue $ St. | 442 | Newcastle & District E. L, 44 Mt. Db. St. | 82 -87 |5 2 6 E^ gl! aa 
Huddersüeld Corpm.....-..| n 26| 1807| — —82| 30 | 60,222 |+ © 951 2e | Nenati Eee Supp ee A 52 
Hull Corporation ......-..| n 26 | 2930| —  83| 30 , 88829 |+ 933 | Do 4 Ant Ai MORE Oe "s i$ 8 joue ee 
liford District Council ..... " l "3 |Z 109) 30 | isos |- 1,760 | too, $92. North Mob. Elec Power Sup. 5 Morts... n cd Iu c dene fs 
Ilkeston District Council...| „ 23 159 | — al 30 3386 |— ‘699 | 100, 5% orth Metro. Elec. ower Sup. orts...| 98$ -19144 13 6 - se [ee 
ston Covsoration e esc] x e| ale 3| 30 | Miz |- 22] |S 30 Notting Hill E. L. Co. c% Non.Com Pref, 10 -H |S? 0) ys ea} i 
Isle of Thanet Co..........| » 26| 342) + 3] 4 Us9B |- 155] sc oy “Bo 494 Deb. ee TA EH Cuba ti Wr oet meu M 

‘cighisy Corporation ;....| ^" 18| 129|/+ 1| 42| 575 j+ I5 5/9 | St. James & Pall Mall Elec. Ord. 1111 9} —l0} | 417 6! Feb, Aug| i| + 
Keen a Darie] v 18| ‘dor | + 7 10| 42 | siza |+ ^75 | sel oe De ipe cet EA (edn ci ley oe Rt US Uwe | As 
Ke Corporation...| m 26| dielt  16| 23 | 392? |- 173 || s 2| smi be Oot Oe Od idis Jan, ud mo ee 
Kircaldv Corporation..... " B 290 | 4 t , 2/0 cR as Market meme Sup s — IESU se Feb. ....| ce | ee 
Lanarkshire Trams Co Leones " A nez) 4 8] 43 | 63009 [+ Tia | sc s% Do. Soe dst et chats E Re! d ME Ete Eo 
Un i e fo eel. ee UE qm AS || 1) 088 South Metro. Elec. Lt & Power PélsPe4 dal |512 0 Feb, Aug| e| e 
Leeds Corporation........- " 35 zat abn) de lanes |e mos Scu; Do ls su eii Ium Po d euros e E 
Leister Corporation .....| » 26| 2882| + 90 | 43 | 102.792 |+ 3330 St. 4% | roan Electric Supply Ord dM cu ok Wee eee 
Poe eee cel. eke “te (3 | 16.558 j+ — 352. 8| 2/9 Do. 5 per Cent. Cum, Pref. ex 3/- in Certs A, |3 8o April, Oct | s+ | + 
Liverpool Corporation.....| . 19 | 12220 | + 624| 42 | 502313 |+ 21 ae [8 BE | wast fj e ees tine Gen. Station .. Rue d divo veg aee 
Liverpool Overhead Rly... -| n» 27 | L541] + 107 | 17 92318 |t 2x28 H We | Westminster Elec. Sun. Ord. tations cU es S L Mar Se] Aon 

anaudano wyn ay . " 25 L4 L 2o0À O A/O | MEER e M EE n esceeare ? . 
Loz idon County Council M 7 16 ine + 2551 12s Loo oa + 64 dec | 5 2/3 Do. 4$ per Cent. Cum. Pref. eerersecace —5} 4 5 9 | Jan, ] 9 ee 
London Elec. Ry. Co... 06. m 26 14,435 + 410 17 214,460 + 6,160 
London United "P " 26 ,939 SRL 35 43 271,623 — 13 463 
Lowestoit Corporation sedes » 26 124 | — 1 3 693 |— | 10 > " 

Manchester Corporation ...| » 26| 16129 | — 20| 30 | 506276 |+ 16,995 Electric Railways a14 Tran vis 
Mersey Railway...... eese », 26| 2241} + 243| 17 | 35651 |+ 3,775 , 

AIT cad oo cn adda vae 4, 18 214 | + 2| 42 8473 |— 382 .. | Bath Elec. Trams Pref. Ord. .......... —h m April ....| °° oe 
Metropolitan Dist. Railway. » 26| 13,1601 + 1,132 17 207448 |+ 18,299 1! 0/6 | Do. SperCent. Cum. Pref. E =a 6 3 6 | Jan, July i T 
Metropolitan Elec Tramo) 18| 8377 | — aso} 42 | 370192 |= 1288 || St | 48%! Bam thet bowers: Trà Stock (red) i] Qi 93 5318 9| Jen. July | 32k] E 
Middleton ...........- s] o & aa] 346] +  31| 42 | 1424 |- 248 | SE 444, B'ham Dist. Powe” & Trac: 48 Ist Deb. st Je ec Eo E cae S 
Nn een secs e. -20 192| + 27 | 130 6073 |+ 360 10) 4% "Do ^ Cum Pref c Carriage Ord. ...... e a : 1: G , Feb, Aug ej ee 

ewcastle-on-Tyne Corpn.. i 4 10| 4 um. Pref. .....eeeeee onm nn — T . oe 
Newport (Mon.)....... aos prs ae PIIR rabo. ane oe 132.295 |+ 1,760 St. 49 Do. 4perCent. Debs........ eee 100 —102 | 3 18 5 , Feb, Aug . . 
Northampton Corporation .| ,, 25 ‘sos | — 2 | $29 16501 |— 183 SET s eee n cdant 95 Pf.Ord. Money n| Ils—13) vis June, Dec | *: . 
Oldaam, Ashton & Hyde. ba » 18 642 + 40 42 25 767 + 1 527 St. P Do Def. Ord. St.. "P ee 82 —7 eo nno B 8) 
Oldham Corporation. ...... , 27| 20241 +  128| 31 64373 l+ 3,527 || St 6% | Do. 6 per Cent. Cum. Pref. .......... 9) —92 | 610 0| Feb, Aug ie i 
Perth (N.B.) Corporation...| ,, 23 152 | — 18 | 23 4132 — 330 | St) cc Do. 7 per Cent. Non Cum. Pref. . 35 —3J T T ob -.. 
Perth (W.A.) Elec. Trams... » 25 2033 | + 33| 43 80229 |+ 11,405 St. | 5% Do. 5 per Cent. Perpetual Debs. ...... —34 | 5 6 3 | April, Oct | 93 | 92 
P li eseis eset „ 18 "131 | + 13| 42 5837 |4 336 St 1449, | tDo. 4} per Cent. 2nd Deb. Stock ...... 77 —31 ! 511 0 May, Nov | | ss 
Portsmouth Corporation » 26| L75|-— i0 | 30 68407 |— 4,703 | St 9, | Central London Ordinary Stock ........ 72-74 | 4 1 0 Feb, Aug | 74 73 
Potteries ................ » 18 2.144 pa 47 42 80 164 — 1523 St.| 4% Do. 4 per Cent. Pref. Stock ........-.; 23 —35 | 414 0° Feb, Aug 83 os 
Preston ation....... » 23 '807 + 35 | 30 25180 + 119 St 44% | Do. 4i per Cent. Pref. poser waa e mE) | 4129 : Pats s: 
Rotherham Corporation ...| „ 22 898 | + 212 | I2? 22188 |+ 1901] St 2% | Do Deferred Stock ...+---+-+---+:- 71 —73 | 215 G Feb. ... 172, 714 
Salford Corporation 1:111: ZI jt A| | Aq iB MATE croc) ad Tas., 2 15 6, Fem Aag | IE 

ION ......- i | d EE l " g | : 
Shanghal Eporaten odes » 28 4.733 + . 48 | 30 | 152632 |+ 22 St | 5% Do. ee Perp Pref. qan Pl Pd Et | > t3 7 E ^e: dO se 
ee ee ee ee eo 7s 18 49 + 6 42 2 166 = S 76 PS 5% 6) corer eroeseerereresese * Jo = : 20. ug oo ee 
Sheffield Corporation Sica = : St. | 59 Do. (1900 ....... HII 105 —103 4 :2 6 Feb, Aug | 103 ie 
perder dei i ” 27 6,831 + 305] 32 | 206,62 |+ 8146 | St 592 Do. (1903) .- emp 105 —1)/ 413 6 Feo, Aug œ) n 
South Metropolitan ....... ] 18 834 + '"22| 42 35.986 |— '9sg St. | 4% | tDo. 4 per Cent. Perpstual 398. ..... 97 3 14 10. May, Nov |. 99 | 93 
South Stafís re ee a) : 18 1,040 + 132 42 39.897 2 754 10 6/0 Dublin United Trams. 6 per Cent. Pref. 12 —1: 412 3 Feb, Aug | oe ee 
Southampton...... einen 4 93) 1129) — 32| 2 58 267 T '106 10. 5/0 | Gateshead & District Trams Ord......... 8t —31 61? 9, ws . 
Southend Corporation..... » 23 "6061+ 110! 30 26333 |+ 2,652 10) .. | Gt. Northern & City Rly. Pref. o (426. 25-2} | is Feb, Aue, 28! 2% 
Southport Tramways ..... » 18 273 | + 5| 42 12884 |— 265 1! 7:d | Hastings & District Elec. Trams, 6% C.P -4i „e Mar S>pt | -ef ee 
Stalyb'dge,Hythe,&c.,Jt.Bd.| „ 26 663 | — 54 | 30 13647 |— 4,679 St. ai% Do 4$ Deb. Stock ....... eene 6s —7t S 20 Apnl, Ot, +> is 
Stockport s xir eulx » 25 L174 | — 18; 30 37 920 + 1179 lo! .. | Imperial Tramways Ord. ..... eoe 34 —t d Mar, Səpt . T 
Sunderland Corporation....| ,, 27 1295 | + 44 | 30 | 32653 |— 1,614 10) .. Do. 6perCent. Pref. ...... eee 61-7 ML Mar, Səpt . i e» 
Sunderland District ...... . : , , St |44% | Do. 44 per Cent. Deos. .... e e cene | Ho —» 518 9 Jan, July — | € 
Swansea Trams .......... 18 1.186 + 7l 43 48596 |+ ''235 £5 | 2/6 | 1. of Thanet E. T. & Lt. 5 per Cent. Pref.. 21 —21! 411 0 ar, Sept - 2a 
rir Doris oo. " , , St. | 4% | Do 4perCent. Deb. Stock ......-. | 77-32 417 é Jan, July =œ] e 
Taunton: .ssakiewsousiess 18 "43 $ "04 42 1.918 £ yt 90 J 10; 5/6 | Lanarkshire Tramways se.eseseroesese 9t —lop 517 ) Feb, Aug age - 
Tynemouth and District , 18 181) + 121 42 100229 [L936 | St | 5% ; Lanos Utd. Trams 5% Prior Lisn Db Stx 8l —33 6 9 6 Jan Jay = oss 
Tyneside Tram Co. ...... , 23 644 | + 183 17 8532 |— 639 St. | 4% | London Electric 4% D2b. Stock ...... Je —)/ 4 2 5 33] 295 
Wallasey Corporation », 26 972 | — 3| 30 | 3444) |— 455 [i St 4% , Do. 4% Pref. s-sess wu 3) —32. 417 6 3j 9) 
Walsall Corporation «---.-- " 26| ser|— 24! 43 | 24/820 [+ — 690 || st g% | London United Trams, 5% Cum. TAR uw Y. cuo D a ? 
arringto ti es . e l’ . in, 2A 
West am O deo mes d a 7| 30 | 12819 j+ 868 | Sc | .. | Mersey Con. Ord. Stock ..... eee a 4—5 . zs Feb, Aue pa “ae 
Weston-super-Mare........ » l]8| ^49|— 4] 42 6660 |— 1,297 | I Metropolitan Elec. Tramways Ord....... lt “Ig 4 16 © Y 2 3 
Wolverhampton Co. eoearve » 18 530 + 45 42 20.416 n "745 I ee Do. Deferred ence ercesecerseserere vaya i oe April eee i i 
Wolvernampton Corpn.. eave ^s 24 l 021 + 33 , 1 0/6 De 5 41 pe Cent. Cum. Pret. eersececese FE — | 5 11 6 : Feb, Aug H i E 
euyforcester... eco eee ern » 18 '298 + 32 42 12 577 M Vi 78 St x per Cent. re Stock ..-c-esrese | d 25) | 4 12 6 Jan, July | oe | . 
Wrexham coerce TT" " 18 115 + 12 42 4 865 + 558 St. s Spe er Cent. Db. Stock . TII 51 = ) i 5 1 O0: | - | 551 
Yorkshire W.R. Trams .. w 27 1,195 | + 2| 43 55642 l+ 774 St. Hs Metro tan Railway Consolidated in Sth ! 219 6) Feb. Aug | 55l 
Yorkshire Woollen District.| 5, 18 1122! + 44 | 42 45. + 1,123 | re 
t Ex dividend. 
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Electric Railways and Tramways— Continued. 


fT Do. per Cent. Preference ......| 84 —86 
Do. 34 per Cent. "A" Preference....| 84 —86 
Do. 3i per Cent. Convertible Pref. ....| 84 —85 
Do. 34 per Cent. Debenture Stock....| 87 —89 
Do. per Cent. " A " Deb. Stock “eee 86 —88 

Metropolitan District Railway Ord. ....| 38% —39 
Do. 4j First Pref........ 87 —89 
Do. Assented Ext. Pref. (Int. ‘Guar. by 

Und. Elec. Rlys. Co. of London, Ltd.)) 75 —77 
Do. 3 per Cent. Consoltd. Rent-charge| 72 —74 
Do. 4 per Cent. Midland Rent-charge| 98 —100 
Do. Guar. Stock 4 per Cent. ihe s.r... —53 
Do. 4 per Cent. Ditto Ssesencvaciess| 94 —96 

Potteries Electric Traction Ord......... $— 
Do. 5 per Cent. Cum, Pref sccsecucve à y 
Do. 4 per Cent. Deb. Stock EST T QU 

S. Met. Elec. Trams & Ltg. 6% tt — 
Do. 4perCent. Deb. Stock ..........| 70 — 

Undergd, Elec. Rys. Lon. Snares ...... 31—4 
Do. % Bon "--""""» n 93 —]101 
Do. 6% In. bds Wita Coup. IU. cbe ns —88 

Yorkshire (W.R.) Elec. Trams, Ord. .... i3 
Do. 6 per Cent. Cum. Pref. eeeee ee eee 2 

44 per Cent. Ist Debs. .......... 5-5 


NAME. 


oe ew Rly. Surplus Lands Stocks 


Electric Manufacturing, &c. 


Anchor Cable Co. 44% Deb. Stock ......| 981—100j 
Aron Electricity Meter Ord........ «ss. i- 
Do. 6% Cum. Pref. . eer eee eeeene SE 
Do. 1st Mort. Con Dbs o ENS 92 3 
Automatic Telephone Mfg. Co. 695 Cm. PE} | * | $ 
Babcock & Wilcox Ord. .......... e. 
De a. A A I rS l at. h 
British [Insulated & Helsby Cables Ord... ge 
Do. 6perCent. Pref.......... ET P 5j—6} 
Do. 44 per Cent. Ist Mort. Deb. (red.)..| 102 —104 
Do, 5% Mort, Deb. Stock ....... 102 —104 
British L. M. Ericsson Mfg. Co. 6 % Pi. 4-1 
British Thoms'n-Houst'n 44% Ist Mt.Db.| 94 —9 
British Westinghouse 10 per Cent. Pref. i— 
Do. > per Cent. Prior Lien Dbs. (red.) 100 —1C3 
Do. 4per Cent. Mort. Deb. Stock . 6) —63 
Brush ed Eng. Co. Prior Lien D2b Stk 75 —8) 
Dc. 44% Perp.lst Deb. Stk ......| 47 —S2 
Do. Perpetual 2nd Deb.Stock ......| 32 —35 
tc; ^llender's Cable Con. Ord.. """*n'*' ^ m! n 10 —101 
open CMS Cun Pel. caiope 4i —5} 
Do. per Cent. Ist Mort. Debs. (red. ) 934 —1011 
Cutner: ellner Alkali Co. ....... 3l —3H8 
Do. 4b per Cent. Ist mort. on (red. ).| 105 —103 
Consolidated Signal Co. ....... eee 1—i 
Do. 6 per Cent, Pref. 1... 2.0509 ovo y 


Crompton & Co. (Nos. 1 to 85 ,000). . 
Do. SperCent Ist Mort. Debs. (red. wet 


Dick, Kerr & Co. Ord. "nn n "^ n on fr — tt 
Do. e per Cent. Cum. EE 94A. 05945 it —1 
Do. 44 per Cent. Deb. S tock . Repay 9/ —1y0 

Edison & Swan United (“ A " Sh. ) (£3 pd. it 
Do, (65 pald)icccccccscsosesccovers lt— 
Do. 4 per Cent. Mort. Deb. Stock (red. ) 65 —69 


L COMPAN IES’ 


Do. 5 per Cent. 2nd Deb. Stock ... 72 —13 
Electric nstruction Co.. "ann | m 1—1 
De. 7 per Cent. Cum. Prel 1o oci gra 1}—2 
er Cent. Perp. Ist Mort. Debs... 74 —73 
Cori lectric (1900) 5% Cum. Pref. . 10 —11 
Do 4per Cent. Ist Mort. Debs. ......| 9) —95 
Henley's Telegraph Works Ord. ........| 12 —121 
Do. 4 per Cent. Pref. ............-. Hl —5h 
Do. 44 per Cent. Ist Mort Deb. Stock..| 102 —104 | 
India Rubber, Gut. Per., &c., on Ord.| 10)—11!4 
po 5 per Gent. Cum. Pref. . TT 91 —10j 
De. 4per Cent. Debs. (red.) - axo 5a $ d 94 —97 
ohnson & Phillips 5% Ist Mt Deb. Stk | 774—8)} 
pend Elec. Construction Co. ........ 4—t 
Richardsons, Westgarth & Co., Ltd., A h—t 
Do. 6perCent. Cum. Pref. ....... M—51 
Do. 4k per Cent. Perp. Deb. Stock.. 6» -— 12 
Simplex Conduits 6 per Cent. Cum. Pref.) 41—5 
Telegraph Construction & PCS EON 34 —36 
Do. 4per Cent. Deb. Bonds (19299). . 98 —102 
Vickers, Ltd.. Ord. "th n 1d —2 
Do, Sper Cent. non-Cum. "Preference... i 436—137 
Do. 5 per Cent. non-Cum. Preferred ..| 102 —105 
Do. 4perCent. Ist Mort. Db. Sk. (red.) 994 ~1014 
Do. ah per Cent. 2nd Mort. Deb. (red.)| 1034 —105) 
Do. 5 per Cent. 3rd Mort. Debs. o 101) —125) 
. €. White & Co. 6% Cum. Pref. 5 —16 
Villans & Robinson Ord. ELR Fm 6S t—t 
Do. 6 per Cent. Cum. Pref. .......... i—1 
Do. 4per Cent. Ist Mort. Debs. ......| 58 
Tal2zrap is. 
Amazon Telegraph ...c-cccesececcces 7} —8| 
Do. 5 per Cent. Debs. (red.). s......| 96 —98 
Anglo-American Telegraph “rd.. coton 67 —5) 
Do. Preferred eee eee ewe eee eee ee eee 1104 —111) 
Do, eter oos cuvanepubsum bevor 34 —25} 
Commercial Cable 4 per Cent. Deb. Stk...| 81 —33 
Cuba Submarine Or s.s... eee eee eee 4 m 
Do. oen e rele tappe de 164 —17 
Direct Spanish Ord. . * *»"'"-"*-*^»"""eoo 3i—4 
Do. 10 per Cent. Cum. PEE era OE 6} —7 
f Direct United States Cable ............ 74 —? 
Direct West India Cable 44% oRs. Do.(rd. 93 —10) 
Eastern Ordinary . .c.cccrcseccccces 12? —132 
Do. 3j per Cent. Pref. "Stock | PEE EPA 77 —7? 
t2o 4 per Cent. Mort. Dab. Stk. (red.).. 33 —103 
Eastern Extension ....-cscsesesesees 121 —13l 
Do. 4perCent. Deb. Stock baa ws adu Ys —101 
Eastern & S. Af. 4% Mauritius Sub. Dabs| 98 —101 
G.N. (of Copenhagen) with coup 83...., 23 —2?) 
*[ndo-European ..... evesseesceecs| 923) —O3] 
Mackay Companies Common . éecseseace| DO —9J 
| Do. Preference *""""""»c eee eee ewes 6) —73 
Mironis mE Co. coseseseses| 9 Ot 
7% Bartipg, aV AETITETITT 4) —4} 
Pacific & Europ'n Tel. 4% Guar. Dos.(red.) 98 —102 
West Coast of America .....ssesssesose 1'1—11:7 
Do. 4 per Cent. Debs. eer eee ree eeene 96 —9 
West [India & Panama tee Cee ee em ease G3 fe -3 ý 
Do. 6 per Cent. Ist Pref, TP lug —11; 
Do. OF, 2üd Fret. siscccoscscnasnane 91—10t 
Do, 5 per Cent. Debs. eee ee ee teemee 101 —103 
Western Tele raph DIDIT" 13} —13} 
Do. 4 por, nt. Deb. Stock (red.) .. «| 9646 —98) 
Western Union Telegraph Fdg.&R.E.Bnd| 933 —101 
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* RATE BUSINESS LAST . 
PER CENT. —€— Weer TO Divi- NAME. Wed Pies DiviDgND 
YIELDED. Oct. 39. (di loend Oct 30. |YreLDeD, 
a.d. FEET We 
i d est. 
4 4 6|Feb Aug| 64| 68 Telephones. 
4 1 3/ Feb, Aug| 99¢ 91 | £s 4 | 
4 ! $|Feb Aug | B!b 84 100, 2$ | Amer. Telephn. & Telegh. Cap. St....... ES -1474| 5 8 € | ex .. -- 
4 | 6| Feb, Aug | 84. | 4% | Do Coll. Trust $1 ,000 4 per Ceat. Bds. 334—954 | 4 3 9 | Jan. July : E 
318 6| Jan, July | 97b 87]. 4% Do. 4% Cons. Bonds 1936 .......... 115$—1174, 3 8 0 "e | 
319 6 | Jan July | ::.| :: St) 5% Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk.| 102 —101 | 4 16 O | Mar, Sep m 5 
- eb Aug | 394) 38j| 5| 5/0 | Chili Telephone ...................... 741—761 | 5 1 é| August.. | = -- 
5 1 0|Feb, Aug | 83 . | -| 5% | Cuban Telephone 5% Ist Mt. Con. Bds. 96 —98 | 5 2 0 oe .. 
1| 0/7; |* Monte Video Telephone eesesessos| Mlk | 519 6| Nov. .,.. a c 
4 11 0 Feb, Aug 75]. x 1 0/6 *Do 5 per Cent. Pref. s.sresrososo c^ 1—i j 5 14 0 May, Nov - MM 
4 1 0| Jan, Jul | 72| .. [St | 6% | National Co. Deferred Stock .......... | 1535 —1584| 317 0 | Feb, Aug | 1008 154 
4 0 O| Jan, hu "d s. PS d 4 New York Telephone Co. 30 yr. Bnds...| 100 --101 |4 9 0 va 100 
4 11 O| Mar, Sep, | 970) 85] 1 0/7 ‘Oriental ............. LL. eee ee eee 115—123 | 4 6 6 | Aril, Oct| «= -- 
4 4 0| Jan, July | 1324. .. |. 0/7; fDo. 6 per Cert. Cum. Pref. ...... ess d*—15|418 6, April, Oct | ** Ne 
4 3 3/ Jan, July | ?5, %ifSt | 4% | Do. 4perCent. Red. Deb. Stock...... 88 —90 |4 3 O | Jan, July | ** a 
8 0 Ol April, Oct | «| «+ pSt.| 44%! Teloh, Co. of Egyot 44% Db. Stk. (red.)| 23-106 4 19 0 | Jan, July | s- E 
618 O| Feb, Aug| «| -- D UnitedRiverPlateOrd |to190,000  ...... — E 4 0| July 7h - 
5-0, 0 May Nov | | A Ls Do. SperCont Cum Pret messi] SR (4 9 0| Juve, Dac | Olle 
: : : se ** t. do Do. 44 Deb. St. Red. eee ee ee eee wee 102 —]1^4 4 6 6 an, July 104 1025 
Jan, "July + -> 
NC s 9d 3i; Financial Inv2stmeants, | | 
2 5 6| June Dec | 874| 8:3] 5| 3/0 | Elec. & Gen. Investment 6% Cu 4 —4} (613 3/ Jan . i 
xd March ..| ;*| ;[10| 2/0 | Globe Telegraph & T rust A m 101 mih 5.6 6 FA d 11} 10% 
— 2 Si} 234 10 3 Do. 6 perCent. Pref. . s.s....| 124—134 | 4 10 6 | Sp DeMrjJu| 13 | 1248 
6 | fan fuly| + | ** [10 6% Submarine C Cables Trust (Cert.) ........| 126 —i29 | 4 13 0 | April Oct e t 
Colonial and Foreign Elzctric 
4 9 6 y 2 en Railways, Tramways, &c. | 
LE I sc -— | 
7 8 O | April, Oct . .| 5 2/9 | Anglo-Argentine 54% Cu VE: 41-51 15 7 8| 
3m e 5| sl 829| De Scu tol Pree e T A 1619 0| a | 2] 238 
er + z m dE po 4% Deb. Stock ........... .....| 914—934 | 4 5 € | June Dec | 933) 91 
412 6| April, Oct | 935 2:4St. | 44% E o OE | -100114 9 0|" .. 109 | 9 
400 Y "uS Bt] 5% Aine see es 9 —310 | 4 19 0) . 100| 1005 — 
650 July, Feb | :*| «s tIS Ain Elec. Trams. 5% Deb. (red.).. ps —1054 4 15 O | Jan, July | .. | =- 
414 O| Jan, July | ** | ++] 5| 4/0 |*3risbane Elec. Trms.[nvest.Ord dit —7% 510 0 May k 7j o. 
4 6 6| Jan, July | ,z2,|. -- 1.5 2/6 | *Do. 5perCent. Cum. Pref. ........ st |415 0| May, Nov | -| «- 
416 0 £ 1033} .. [St | 44%| Do, 44 per Cent. Db. Prov. Certs....- 100}—1034, 4 7 O | Jan, July | 103 | 102 
as = * | [St.| 8% | British Columbia ELRly.Df. Ord ......, —148|5 8 O0 | Mar, bel 145 | «es 
414 6| Mar, Spt| y | -+ [St 6 Do Pref. Ord. Stock ...e.e+02....| 1195 —119)| 5 0 O| May, Nov | 119 | !12 
.. | Feb, Aug | i) = t, 5%, | Do. 5% Cum, Perp. Pref Stock........| 1045-1074) 4 13 2 | Jan, July | 1074| 106 — 
516 0 id (0H .. Do. 44 per Cent. Ist Mort. Debs.......| ,98 —101 | 4 9 O| April, Oct | 972} 988 
3 3 6| Jan, July | | = Do. Vancouver Power Debs. ........| 103 —105 | 4 € 6 | Jan, July | .-- | 
650 b. S aee EAE 4195 Perp. Con. Deb. St. 2.2.2... 101 —103 |4 2 6|  .. 1018} 99& - 
812 6| Mar, Sept | c | = St 5 Buenos Ayres Lacroze Trams Ist Mt. Db.| 291 —1014| 4 18 6 Mar, Sept | 101 | 99% 
210 0 | Jan, July uL :« [St. qoc Ayres Port & City Tram, Ist Mt. | 
6:9 € | Jan. Ju lol, 19 Mi SROs ons cicass R ess| 95 —99 |6 1 0| Feb, Aug | -- | -o 
417 9 | Jan. July | ** ; «+7 5 2/6 cee Tramways (1 to 137,610) .... 6 —64 | 5 6 O | Mar, Sept 6} 6 
4 8 9| Nov, May | 55! a: 2/6 pe per Cent. Cum. Pref. Bees 4—6% |416 6| Jan, July| œ .. 
5 2 0| May, Nov | 3922) 31 st 4b%| (De 44% Ist Deb. Stock (red.) ..... —102|4 8 6 Jan, July | -: | «ee 
4 3 3|Feb Aug | «| -- Cape Electric Tram Shares ............ m9 We ON ie i j. 
3 6 O | April, Oct P" $ 1/3 | City of Buenos Ayres Trama Co (190438. Si—S?_ |4 7 0| F,My,A,N «e |]; on 
8 14 O | April, Oct . | [St | 4% o. 4per Cent. Deb. Stock .......... 99 —102| 318 6 | June Dec | -. z 
; Jan, July | ** | «+ iSt. | 5% |fColombo Tr. & Ltg. 5% tst MC Db..... 33 —97 |5 3 O0 | May, Nov os 
7 H 6 | Jan. July | ** | te fee | 5% Havana Elec. PY n. Mt. 5% $1,000 50 | 
6 © UO |BSept. .. as | "ise year Coup. Bii. T E seve 99 —103 | 4 17 0 | Feb, Aug ee 
6 8 O} Sept .. e+ | +» 1100) 5% ong Kong Trama. Co. 5 per Cent. hs! | 
410 0 Jan, July | «+ | «- Mort. DOE: oisi pctwevckogracs * 86 —90 |510 O| June, Dec 
T Fe, Aug al es S s Kalgoorlie Elec. Trams, Sheer PA t wens 
** e , ug se ee . ' per ent. = " Deb tock . . eT 10 0 a , u 
5 16 0 June, Dec » .* St. 392 Do. 6 per Cent. T B" Ditto "^ m n 35 —43 10 9 0 jan, n | 
6 13 -À Mar, Sept .. "I" 1,0 HE t Lisbon Elec. Trams. Ord.. TT 1 —lt 416 0 uly eee 
710 O | Jan, July | * "^ 1| 0/7 . 6 per Cent. Cum. Pref........ PAR | —1 4 i6 O | Jan, July 
700 T se | ++ [St| 5% | Do. SperCent. Reg. Mort. Debs. ....| 93 —97 | 5 2 6 | Jan, July 
5 ! O| Jan, July | 75 | ++ St.) 6% | Madras Elec. Trams. 5% Deb. Stock....| 100 —102 | 4 18 0 | Jan, July | 
590 June. Dsc| ++ | +» [100 5% | Manaos Trams & Lt. Co. 5% Debs.......| 91 —94 |5 6 0 x | 
4 4 3| Ma, Sept «| J. | 59% | Manila Elec. Ry. $1,000 Gold Bonds....| 1004—1924 4 17 6 Feb, Aug 
613 6| Feb, Aug | «| «+ [100] $í} | Mexic» Trams. Co. Com. St............. H3cHTSS13:6]| . —| 
4 9 O| Feb, Aug . | TN P 5% Do. Gen. Con. Ist Mrt. 5% Gold Bds.| 94 —9% |5 4 0 Ke 
413 o| Mar, Sept |. <» | ++ [100| 6% | Do. 6% 50 yr. Mort. Bds, .......... 97 —:00 / 60 O| i. 
. | Feb, Aug | '94) .. [St. | 44%] Montreal St. Ry. Sterling 4} per Cent. | 
415 3 T" TED Debs. (1922) (Nos. 691 to 2,002) ...... 99 —101 | 4 9 O0 | Feb, Auc 
4 2 6| April, Oct | ** -. [St | 44%] Do. _ do. (Nos. 1 to 4,600) ........ 100 —102 | 4 6 6 
640 : T -» | 1| 0/6 | Perth Elec. Trams Ord. ....... ob esed i—i} |312 9 | May ... 
ee April .. .. oo ISt. | 5% Do Ist ME DU SOE ricas 99 —102 | 4 18 O | Jan, July 
je Nov. T ae 5 3 Rangoon Elec. Trams. & Supply = 6% | | 
ee May, Nov . .. wr PR eb page sasds ce Dae’ wie e 5i—S? 5 4 0 oe 
6 5 0} Jan,” July | ** | «+ [3t | 41%| Do. 4495 Ist Mort. Deb. Stk. sel 97 92-14 11 0| » 
sg ne T .. 1100 .. | Rio Janeiro Tram, Lt. & P. Co. Corts. 145 —155 |3 4 6| M 
516 8| Mar. July | 35%) 314.. | 5% | Do. 30 yr. Gold Bnds...... sscceeess| 100) —1024| 4 17 6 ka 
4 0 0 Jan, July "e | s. 100 96 50 yr. Mt. Bnds re :::--**9 951 —97| 5 2 6 .* 
5.00 a 2 | ++ [i00]... | Sao Paulo Tramway, Lt. Power Corts ..| 295 —265| 3 14 0 | m 
41l O 22 La] se Me 1.84 Do. 5 per Cent. Ist Mt. $50) Db. ‘02 —104 | 4 17 O | June, Dec 
415 0 JA T St.|5% | Do. Spercent. Perp. Cons. Deb. Stock] t04 —107 | 4 13 6 | vs 
3 9 ^ June Dec 19t 130 [109| 4} Toronto Ry. Co. Ist Mt. 4}% Ster. Bads| 97 —9) |411 O| Feb, Aug | 
une, Dac - 3 | 
- is is xi 125) Colonial and Foraign Elzztricity 
ane Apr, Oz ee ee Supaly, &:. 
» Apr, Oct | «= -| 5 3/0 Aade, Elec Supply Co. 6% Cu. PE 51—5] | 5 6 O| Mar, Sept 
6 13 0 | May, Nov E . Jat. | 5% Do. Del; SIE. ousatce exe» vbex 1044 —106]| 4 14 O ae 
10 of Bombay BS. & T. 6% Cum, Pref, -. | ui7:2 (5 00 TEN 
3 6 3 per Cent. Dsb. St (red) | = | 410 2| Jan, Jul 
H 18 3 une, Dec. 7H, .. [ioo 596 D>. 5 per Cent. 2nd Mort. Deb. Stock.| 98 —10) 5 0 O0 i : " 
3 2 O0 | Jan, july il. 5| 5/0 | Calcutta Elec. Supply Ord. .......... 7 —7$ | 5 12 6 | April, Oct. 
$ 6 9 | F,My, Ag,N mi 8 2M | Do 595 Cum. Pref. ....eecorooo cose 44 —5k | 412 0 , 
5 0 | F,My,Ag,N oe j| 1103 100| 5% | Calzary Power Co. 5% Ist Mort Bods... 324 -9844 |5 6 O e 
I5 6 'EMrAgN | 258| =. [100 7/24 | Canadian Gen. Elec. Co, Co ees Salts! ET 0 6 
416 6 | Jn,Ap,Jy,O| 9824 8lijioo $34 | Do. 7%Cm Pf. Stock.............. 118 —122| 5 15 0 ie 
: 14 0 | Feb, Aug | ** ** 7100} 5% | Castner Electrolytic ical Co.(of U.S.A.) 
: n 3 | Feb, Aug | «= ee Ist Mort. OU. Deb iouis ena za ra 96 —100| 5 O O| Jan, July 
4 i- ; April, Oz e | o 5% | Elec.D»velopment Co. of Ontario $509 bds| 954-97 | 5 2 6 we 
8 17 April, Oct TA - is 592 Elec. Supply Co. of TUR, s per Cent. | 
17 3 | Ja,Ap,Jy,O, ^ti 7 Ist Mort. Deb. St. . .sssesoss| 83 —86 |516 0 | Jan, July | 
: 19 0 | ar Dac 1338! 133 .. | Indian Elec. Sup. & Trac. Co......... .. | —i is vå | 
0 S Myr no 27 IHO .. Kalgoorlie Elec. Power & Ltg. Ord. AE te — tr is May, Nov 
4 8 6) Ja,My,Jy,O) 772) --| 1/0/73? | Do. 6perCent. Cum. Pref. .......... - 8 !4 O | April, Oct 
4 9 0| May, Nov | 100%) .- f.. | 5% | Kaministiquia Power Co. 5% Gold Bnds| 104 —106 | 4 14 3| Us 
5 6 6/| JaAp,Jy,O|} 13H 12]] 5| ©. | Madras E. S. Corp. Ord................. | 1lài—2 Jy a 
: ; OQ! Feb, Aug . .. [5t. | 50/0 Melbourne E. S. Co. Cons. Ord. St....... 122 —127 318 9| x% 
4 19 0 | May, Nov EN "ss St | 5% Do. 5% Ist Mortg. Dəb, Stock ...... 102 —105 | 4 15 O | Jan, July 
4 0| Jan, July i]... 562 Macias’ Elec. Light Co. 5% Ist ety 
$11 O| May, Nov; s| œ | Gold Hondan uiilrlaeiéecohbuS sts 35 —83 |514 O | Jan, July | 
3 I2 O0 | Ja,Ap,Jy,O * | «+ [3t |. $1 | Mexican Lt. & Power Co. Com. St.......| 83 —85 | 413 0 Jn, Ap,Jy.O | 
$10 0j]JaApJyO,| +: | -s [Sti $3 Do, "795 Cum, Prat St. o evose oos. 102 —105 | 6 13 6 | May, Nov 
n 0 O| April ....| SH 4 5 Do. 5% Ist Mort. Gold Bnds......... 94 —95 | 5 4 0| Feb, Aug 
315 6 ih: &| 4iji00| 555 | Monterey Rly. L. & P. Co.1st Mort.Db.Sk| 834—835} | 5 16 0 AA 
0 9 June, Dec | «+» .. [100 5 f Montreal Lt., Ht. & Power Co. Cap. St...) 231 —235 | 3 !6 0 | F,My,A,N 
h : My | ce | E Northern Lt., Power & Coal 5% Gd. Bis. 39 —42 |519 0 s's 
4 0 6| Jan, July | | =. Bt 18 | River Plate Elec Ge Ord. Stk. ........| 240 —250 | 4 O O | Aprils... 
3 | May, Nov | 3ģ| 3iy]St.| 6% | fDo. 6 per Cent. hon-Cum. Pref. Stk... 106 —111 | 5 8 0 | May .... 
3 a. 0| May, Nov | .. | -- St 5 Do. -5 per Cent. Deb. eso sosss,| 102 —104. 416 O | Jan, 
517 0 | May, Nov, ex] aile $! Shawinigan Water & P. Co, $100 Cap 140 —144 B 9 6 s^ 
4 17 0 o NY se se ** ene 6 Jan Jul 
520 w0,D | 13%) iXjst Do. sb Por Con Mz pi SU Db. St ái (3 ‘© 0 E Y 
4 1 0 Juns, Lec 9/ ** Tee if Toronto Power Co b. $, - <= mn 394 —1 4 8 6 ee 
490 - T oo — i Victoria Falls Power to iS AMD ee + —1 6 0 0j Jan, July 
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NOTES. 


ce ee: 
Electricity Supply and the IEE. 

Tue past week has seen the opening of the 1912-13 
session by the Manchester and Yorkshire Local Sections of 
the Institution of Electrical Engineers ; indeed, not only has 
the Manchester Section met to listen to the chairman’s 
address, but a Paper has already been read and discussed. 
It was unfortunate that ill-health prevented Mr. A. A. Day, 
of Bolton, from delivering his address ; this was consequently 
read by Prof. E. W. MARCHANT and was of exceptional 
interest. Like Mr. S. D. SCHOFIELD, who delivered an 
address to the Yorkshire Local Section on Wednesday 
evening last, Mr. Day has been connected for many years 
with electricity supply ; it is, therefore, not surprising that 
both addresses should deal with that branch of electrical 
engineering. The fact that in both addresses attention 
is drawn to the desirability of adopting certain standard 
pressures and frequencies and of superseding existing supply 
stations by a few large power houses serves to emphasise the 
dawn of a new era in the history of electricity supply. It 
is three years since Mr. 8. J. WATSON, in his address to the 
Manchester Section, showed what a great saving in plant 
would follow the linking-up of the generating stations in 
the immediate neighbourhood of Manchester ; but nothing 
has, we believe, so far been done in that direction. The 
recent extension of municipal boundaries, however, at 
Glasgow, Birmingham and Stoke-on-Trent has resulted 
in the necessity of co-ordinating the electricity supply from 
geveral power stations, some of which will at an early date 
most probably becom? only sub-stations ; and there is no 
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reason why an attempt should not be made to bring about. 
co-ordination between neighbouring authorities without 
waiting for such circumstances as the extension of boun- 
daries. That such co-operation is in the interests of the 
ratepayers there can be little doubt ; and it would also prove 
of undoubted value to the whole industry. 

From time to time we have pointed out that the progress 
of electricity supply 1s considerably hampered by the many 
different systems that are in vogue. To some extent this is. 
unavoidable. For example, there is something to be said 
in favour of more than only one or two standard voltages, 
as was pointed out in a recent issue very forcibly by Mr. 
F. W. WiLLoox, for it would be difficult to manufacture 
economically lamps for, say, only two voltag?s. There is. 
no need, however, to carry variety beyond a very moderate 
limit. Nothing is gained, for example, in having a number 
of different frequencies. Such variations only prevent 
manufacturers from decreasing the cost of apparatus by 
producing large quantities of a particular type. Mr. Day 
emphasises these points, while admitting that possibly it 
would not be necessary or desirable to aim at uniformity to- 
the extent of a single system for the whole country. He. 
lays stress also upon the desirability of the Institution of 
Electrical Engineers playing an important part in the 
question, and he suggests that a committee of members of 
the Institution representing the different interests should be 
formed to consider the question and recommend the lines. 
on which existing supply authorities should extend their 
undertakings. Mr. Day sees no reason why a committee 
of the Institution should not co-operate with the Board of 
Trade and with the Local Government Board in securing 
these ends. We hope that the Council will consider these 
suggestions, since, from the point of view of electricity 
supply, it is most important that something should be done. 
Fortunately, the Council now realise that commercial matters. 
are not beyond their sphere. We believe they already have 
an Industrial Committee, and although we know nothing of 
its constitution we do not suppose there is much doubt. 
that matters of this kind would be within its scop2. 
Saturation Currents in Selenium. 

We give in another column a translation of a Paper by 
Mr. F. Kaeser, of Leipzig, describing how a saturation 
current may be established in selenium. As this 13 the 
frst time that a saturation current has been obtained in & 
solid, it will beinteresting to see how the theory of metallic 


conduction is affected by this discovery. The potential 
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gradient necessary is very high—12,000 volts percm. The 
current density, however, is comparatively low. amounting, 
we suppose, to some 10 mi liamperes per sq. cm., though 
the data supplied in the Paper are rather vague on this 
point. In rarefied air the gradieut has to b» some 49 volts 
per cm. to obtain the saturation current. In that cwe it 
means that the ions are drafted away to the electro les as 
fast as they are generated, and an increase of voltage alone 
is quite unable to increase the current. Among bodies 
possessing metallic conductivity, selenium is distinguished 
as containing an unusually small proportion of conducting 
electrons, so that it may be possible to exhaust them in a 
somewhat similar manner. The new observation may be 
useful in elucidating both the structure of se‘enium and 
the process of metallic conduction, neither of which are at 
pre:ent free from eniginas. 


The Practical Training of Engineers. 

To the railway engineer or statistician Mr. R. ELLIOTT- 
'CooPER's presidential address to the Institution of Civil 
Engineers should prove one of those documents to which 
they will always be finding it necessary to refer; for bv 
far the greater part of the address deals exhaustively with 
the numerous railway concerns operating in the self- 
governing and Crown colonies of the British Empire— 
Canada, Australia, New Zealand, South Africa, Rhodesia, 
West Indies, West Africa, Cyprus, &c.—and brings into a 
convenient compass information which it is evident has 
heretofore been scattered through many official publications. 
It is, therefore, an eminently useful address. At the 
beginning of his remarks, however, Mr. ELLroTT-CooPER 
gives some historical information about the work of the 
Institution itself and devotes one or two paragraphs to the 
question of engineering training. This is a subject which 
the Institution of Civil Engineers have always had much at 
heart. For some years now they have insisted that candi- 
dates for membership should possess adequate theoretical 
and practical knowledge. The former has been easy to 
obtain, but for commercial reasons there have been certain 
difficulties in the way of many men obtaining really good 
practical training at the beginning of their careers. For 
this reason we are glad to learn that £he President considers 
*' the improvement of the conditions under which young 
men are enabled to obtain their first practical experience 
of professional work 1s one of the most important questions 
the Institution has ever had before it." He therefore 
appeals to all engineers to extend a helping hand to young 
men at this stage, for on the help then given must depend 
the future welfare of the profession. This is an appeal 
which everyone will hope will meet with a hearty and 
generous response. There are occasions when mere com- 
mercialism should stand aside in favour of something more 
honourable—the good of the profession as a whole. In the 
past, British engineering has been an example to the rest of 
the world. It is the duty of all engineers, both present and 
future, to see that it remains so. 


IE» 0 — i» — —— ———— ———— — 


Royal Engineers (T.F.).—Second-Lieut. Nigel Heard, from 
the unattached list, has been eppointed Second Lieutenant 
(Supernumerary) in the North Midland Divisional Telegraph 
Company, North Mid!and Divisional Engineers, R. E. 
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Electric Traction in Milan.— Th» first step towards the long- 
needed underground railway to cope with the congested traffic 
of Milan has at length been made, and the Rivista Tecnica delle 
Ferrovie Italiane states that the Municipal Town Council 
of that city is inviting proposals of as detailed a nature as pos- 
sible to be presented to the mayor before the end of next 
March. The electrical energy is to be supplied by the town at a 
price to be agreed upon with the future contractors, and those 
proposals will have preferential treatment in which the formu- 
lator of them is ready to assume the concession of the line. 


Contraband of War.—In reference toa notice in the “London 
Gazette " of October 22nd (abstracted in THE ELECTRICIAN of 
October 25th) regarding contraband of war, the “ London 
Gazette " of the 29th ult. contains a further notification that 
the Foreign Office have been informed that the Greek Govern- 
ment will regard explosives and component parts, wires and 
everything employed for explosion of mines and torpedoes, 
materials and machinery for armament of warships, and fuel 
as contraband of war during the hostilities between Greece 
and Turkey, but will only regard telegraph, telephone, wireless 
telegraph and railway apparatus and material as contraband 
of war if destined for the Turkish Administrations or military 
or naval forces. 


“ Electric Railway Journal." —A specia! Convention issue 
of this journal deals particularly with trensportation conditions 
in Chicago, and is, for this reason, particularly worthy of 
consideration by those interested in traction questions. A 
number of articles deal with * Operations of the Companies 
under the 1907 Ordinances " ; * Track and Overhead Con- 
struction in Chicago” ; * Training Employers on the 
Chicago Surface Reilways ” “ Rolling Stock Standards in 
Chicago ” * Power Generation for Electric Railways in 
Chicago"; “ Railway Power Distribution by the Common- 
wealth Edison Co.” ; ^ Study of Electrification of ibd 
Terminals in Chicago” " Chicago Freight Subway’ 

“ Electric Interurban Lines serving the City of Chicago.” 
There are numerous excellent illustrations. 


Royal Commission on the Resources of the Empire.— 
Some time ago a Royal Commission wes appointed to in- 
quire into and report on the natural resources of the Empire. 
The Commissioners originally appointed were : Lord Inchcape, 
Sir Edgar Vincent, Lieut.-Colonel Nir C. J. Owens, Sir H. Rider 
Haggard, Mr. T. Garnett, Mr. W. Lorimer, the Hon. G. E. 
Foster, Mr. D. Campbell, Sir Joseph G. Ward, Sir David Pieter 
d^ Villiers Graaf, and the Hon. E. R. Bowring. Some changes 
have taken place in the composition of the Commission since it 
was appointed, but, 23 * Nature" points out, neither originally 
nor now does the Commission include a single member 
prominently associated with some branch of scientific know- 
ledge. This, our contemporary continues, is the more surpris- 
ing because it mav be remembered that in March last, a month 
before the Rova! Commission was appointed, the British 
Science Guild issued a report prepared by one of its committees, 
under the chairmanship of Sir W. Ramsay, on the question of 
the conservation of natural sources of energy. The British 
Science Guild. committee was composed almost entirely of 
expert men of science, who had given particular attention to 
the study of the questions with which the Royal Commission 
is dealing ; and it 1s greatly to be deplored that one or more of 
their number, or other representatives of pure or applied 
science, have not been appointed members of the Commission. 


Comparative Costs of Horse and Electric Delivery.—The 
“ Electrical World" gives the following table showing the 
comparative costs of delivery operation with battery-driven 
trucks and with animal traction. These were made by a well- 
known manufacturer to show the increased radius and dimi- 
nished cost of operation, both per mile and per ton-mile, to be 
obtained from electric vehicles, with approximately the same 
daily outlay. The expense of operating electric automobiles 
is, of course, much lower than that of either horse-drawn or 
petrol vehicles. Our contemporary points out that the table 
includes the stabling costs of horses, &c., required to draw the 
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1,500 lb., 2-ton and 5-ton loads, the rated capacity of the 
trucks with which they are contrasted, and it makes clear the 
longer daily travel possible with electric drive and its effect on 
the lower cost per mile and per ton-mile. 


COMPARATIVE Costs or ELECTRIC AND HonsE TRAFFIC. 


1,500 lb. — | — Twoton. | Five.ton. 


Horses. Eleztriz. Horses. | Electric., Horses. | Electric. 


mme m MM nn—M—— ————  ———— | — ————— | mee 


Miles perday...| 17 30 16 30 12 24 
Ton-miles ...... 12-75 -| 22.50 32 60 | 60 120 
Cost per day ...| 24s. 26-528. | 33-488. | 34-00s. | 36-408. | 44s. 
Cost per mile...| 1-40s. 0-80s. | 2-083. 1:132s., 3:04s. | 1:832s 
Cost per ton- 

mile. 2o ]-864s. l-068s. 1-94a. | 0-505. | 0-80s. | 0-364. 


Electric Propulsion for Marine Transport.—At a meeting 
of the Society of Engineers on Monday last, Mr. W. P. Durtnall 
read a Paper on “ The Generation, and Electrical Transmission 
of Power for Marine Transportation.” After reviewing the 
history of the application of mechanical power to marine 
propulsion, the author suggested that the “thermal pro- 
pulsive efficiency," t.e., the percentage of the heat units in the 
fuel converted into effective thrust at propeller, should be the 
measure of the commercial value of a system. Theadvantages 
and disadvantages of the steam turbine for marine propulsion 
were enlarged upon, and it was shown that the steam turbine- 
driven vessel was not the last word in efficiency, although in 
many respects the turbine possessed advantages over the 
reciprocating engine. An account was given of the author's 
polyphase electrical propulsion system, known as the “ Para- 
gon" system, and it was shown that this method met all the 
requirements which had been laid down as necessary for an 
efficient motive force for driving ships’ propellers. An interest- 
ing example showing what can be done with the electric drive 
was the case of the “ Lusitania." The existing boilers allow 
of 70,000 shaft horse-power being obtained, the resultant speed 
of the vessel being about 26 knots ; on the Paragon system the 
same boilers would, the author said, provide 100,000 shaft horse- 
power on four shafts, and give a speed of 30 knots to the vessel. 
The Paper was illustrated by a large number of lantern slides, 
some of which showed various parts of the electrical plant for 
the U.S.A. naval collier ** Jupiter," which vessel, it will be 
remembered, is being fitted up for electrical propulsion. In the 
brief discussion which followed the reading of the Paper the 
main point of interest was the explanation of the difficulty of 
manceuviing a turbine-driven vessel at low speeds. (This 
results in the new cross-Channel boats having to turn round and 
run backwards into harbour. The cause was stated to be 
that the small propeller blades necessary with the high-turbine 
speeds are not sufficient to hold a vessel against wind and 
currents when running at low speed. By adopting the electric 
drive and low propeller speeds, not only would the propulsive 
efficiency be increased, but owing to larger propeller blade 
area being available the same control would be obtained at low 
speeds as in the case of vessels driven by reciprocating engines. 
The author also stated that as soon as electric motors were 
fitted for marine propulsion the great accuracy with which the 
power supplied could be recorded would enable naval architects 
to obtain valuable information about propellers and propulsive 
efficiency. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Latakia—Palura ............... May 26, 1910 .. 
Alhucemas—Penon de la Gomo Feb. 28, 1912 — 
Melilla—Chafarinas ............ Feb. 28, 1912 Nov. 6,1912 
Jeddah—Suakim ..... ......... Mar. 4, 1912 — 
Chafarinas—Nemours ......... April10, 1912 Nov. 6,1912 
Salonika—Lemnos  ............ April 18, 1912 = 
Chio—Tenedos .................. April 20, 1912 — 
Syra—Chio (Ll and 2) ......... April 20, 1912 — 
Scalamova—Samos ............ April 21, 1912 c 
Marmariza—Rhodes....... ee. April 21, 1912 — 
Bessika—Tenedos  ............ April24, 1912 ... — 
Poulocondore—Pontianac...... July 5, 1912 ... — 
Tokyo -Guam ....... ........ -. Sept.10, 1912 ... — 
Cayenne— Salina ................«. Oct. 9, 1912 — 
Puerto Plata—Martinique Oct. 21, 1912 Nov. 3,1912 


Large Electric Mine Hoist.—A very large electric hoist, 
said to be the largest in the United States, is shortly to be put 
to work in a mine at Christopher, Ill. The mine is to be 
operated entirely by electricity and about half the electrical 
output will be required for the hoist. Power for the several 
operations will be generated at the mine by two 750 kw. 
three-phase 60-cycle 2,300-volt Curtis turbo-generators, for 
which excitation will be furnished by a 15 kw. 125-volt turbo- 
exciter set. Above ground practically all the machinery, 
except the hoist, will be operated by alternating-current motors, 
while all the underground equipment is to be operated by 
continuous-current motors which will be supplied with energy 
from three 300 kw. synchronous motor-generator sets, each 
composed of a 430 k.v.a. 2,300-volt synchronous motor, a 
300 kw. 275-volt compound-wound continuous-current gene- 
rator and a 7:5 kw. 125-volt direct-connected exciter. These 
units can furnish approximately 700 wattless k.v.a. and 
will be made use of to bring the power factor nearly to unity. 
The hoist operates on the Ilgner system and is of the double- 
drum type, having 7 ft. drums designed for an effective load 
of 9,000 lb. in a car and cag», the combined weight of which 
is 11,000 Ib. A wire hoisting rope 1% in. in diameter is used. 
The equipment is being built to make 1,000 trips from a 600 ft. 
depth in seven hours. The cycle arranged calls for six seconds 
acceleration, nine seconds at full speed, six seconds retardation 
and four seconds loading and dumping, which corresponds to a 
maximum rope speed of 2,100 ft. per min. A 1,150 n.r». 
550-volt continuous-current motor drives the hoist and is 
directly connected to the drum shaft by a flexible coupling. 
This motor is designed especially for hoisting service and has 
large overload capacity. Power will be supplied to the motor by 
a flywheel motor-generator set, consisting of a 650 p.p. 2,300- 
volt induction motor, an 880 kw. 550-volt generator, a 17 kw. 
125-volt exciter and a 22,500 Ib. flywheel. This unit operates 
at 600 revs. per min. It is interesting to note that, owing to 
the Leonard method of control and the application of the fly- 
wheel, it has been possible to decrease the sizes of the hoist 
motor, generator and induction motor progressively contrary 
to usual practice. 


“Thorium and its Compounds."—On Friday last Mr. E. 
White delivered a lecture on this subject before the members 


and students of the Institute of Chemistry. 

The lecturer gave a short acoount of thorium since its supposed discovery 
by Berzelius in 1817 in the mineral gadolinite. Berzelius afterwards 
found that the substance he had christened thorium, from the name of the 
Scandinavian god ‘‘ Thor," was not an element, but he used the name in 
1828 for an element which he discovered in the mineral called thorite 
Thorium occurs in a large number of minerals in Norway, which are, how- 
ever, only found in small quantities ; such as seechenite, euxonite, gado- 
linite, samarakite, xenotime, monazite, orangite and thorite. The mona- 
zite sand deposits in Brazil form the chief commercial source of thorium: 
at the present day. Monazite is found in many parts of Brazil, but the 
chief supplies have been drawn from sand found on the seashore. This 
sand was first shipped to Europe as ballast, but now that its value is 
known it is only allowed to be shipped after payment of royalties and 
other charges. Monazite sand also occurs in North America, India, 
Australia, Nigeria, Straits Settlements and South Africa. The process 
of concentrating the crude sand deposits by means of running water, 
followed by magnetic treatment, was described and illustrated by 
lantern slides, the problem being to remove the monazite in as pure a 
condition as possible from the complex mixture of minerals constituting 
the crude deposit. Puritied monazite should contain not less than 5 per 
cent. thorium oxide. The importance of thorium in the gas-lighting 
industry was referred to, and the world's requirements in gas mantles were 
estimated at about 400 millions annually. The interesting mineral 
thorianite was referred to as an ideal mineral for the extraction of thorium, 
but not available in sufficient quantities to be of much commercial impor- 
tance. The value of monazite depends upon the percentage of thorium 
oxide it contains. This proportion is determined by analysis, and the 
various processes of analvsis were described. General methods employed 
in the extraction of thorium were also dealt with, attention being drawn 
to the difficulties which arise from the thorium being associated in mona- 
zite with 10 to 12 times its weight of the cerite earths. The latter bodies. 
so closely resemble thorium in their solubility and other properties of 
their salts that a sharp separation in one or two operations is not possible. 
Hence, methods based upon fractional crystallisation and precipitation. 
must be employed, thus rendering the extraction tedious and expensive. 
The finished product, thorium nitrate, is prepared in white crystalline 
masses or granules which are very soluble in water. '"lhe commercial 
standards for purity of thorium nitrate were described and illustrated 
experimentally, the peculiar property of thorium nitrate in swelling up: 
and yielding a voluminous ash forming a striking experiment. Delicate 
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tests were given to detect the presence of possible impurities such as 
‘cerium, lanthanum, didymium, phosphoric acid, iron, aluminium, cal- 
cium, magnesium and sodium. The author exhibited an interesting col- 
lection of minerals and thorium compounds, and lantern slides showing 
the composition of crude and purified monazite. 


Relighting Miners’ Safety Lamps.— The Secretary of State 
for the Home Department issued, on October 24th, the follow- 
ing Order authorising the use underground of apparatus for 
the relighting electrically of safety lamps : — 

In pursuance of the power conferred on me by sec. 35 (1) of the Coal 
Mines Act, 1911, I hereby authorise the use underground of apparatus for 
the relighting electrically of safetv lamps ; provided (1) The apparatus 
complies in all respects with the requirements of any rules or regulations 
in force for the time being with respect to the use of electricity under- 
ground, and is used in accordance with the provisions of such rules or 
regulations and of the said Act ; (2) the station where the apparatua is 
used shall not be within a distance of 200 vards of any part of the working 
face ; (3) when not in use the apparatus shall be kept securely locked and 
no person shall be given or have in his possession any key or contrivance 
for unlocking the apparatus, other than a person appointed in pursuance 
of sec. 34 (1) (iii.) of the said Act. 

Electric Furnace Operation.—The report of the general 
meeting of the R. Lindberg Steel Works, Remscheid-Hasten, 
Germany, which is one of the few companies specialising in the 
manufacture of electric steel, shows that the chairman gave 
some account of the new 25-ton electric furnace tliat has recently 
been placed in operation. This is the largest electric furnace 
erected for this class of work, and is worked in conjunction with 
the Thomas steel plant, being charged directly with raw molten 
Thomas steel. The results have been very satisfactory, 
28-ton charges being worked regularly, and they strengthen the 
previously expressed view that with sufficiently large furnaces 
it will be possible to manufacture electric steel cheaper than 
Martin steel is made at the present time. It was also men- 
tioned at the same meeting that the Gelsenkirchen Co. have 
ordered a furnace of the Lindenberg type for their new works 
at Esch, in Luxemburg, and intend to use it chiefly for smelting 
ferro-manganese. A licence for the use of the Lindenberg 
patents has been granted to the Witkowitzer Co., one of the 
largest of the Austrian steel companies, and it is expected that 
they will begin the manufacture of electric steel very shortly. 


Electrically Operated Swing Bridge.—An American con- 
temporary, known as “ Isolated Plant,” gives an account of the 
electrical equipment of the International Bridge over the ship 
canal at Black Rock, N.Y. This is one of the longest and 
heaviest single-span bridges i in the U.S.A., being 431 ft. 5 in. 


long, 29 ft. wide, with a clearance of 22 ft. 6 in. above the water 
hne. It provides for the operation of trains over a double 


track, and for electric cars and pedestrian traffic. It is used 
by five trunk lines and is able to handle an average of 
300 trains per day. This bridge 1s operated electrically and 
can be swung in 70 seconds. The two turning motors are of 
the traction type. Each is rated at 53 H.P. and 1s guaranteed 
to develop 100 per cent. overload for a short time. ln addition 
there are two end lift motors of 15 H.r. each and two smaller 
motors of 5 H.P. each to operate the rail wedges. A small air 
compressor supplies power for operating the end lock and band 
brakes. All the plant is controlled from the operator's house 
above the deck of the bridge. By use of contactors, which are 
controlled bv sliding contacts connected to the end mechanism, 
to rail wedges and to the drum of the bridge, it is impossible 
for the operator to go wrong in opening the bridge. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. G. H. Green contributes an article on ** Recent Developments 
in Automatic Exchange Telephone Systems" (p. 174). 


The first meeting of the present session of the Manchester Local 
Section of the Institution of Electrical Engineers took place on 
Friday last, when Mr. A. A. Day's inaugural address was read by 
Prof. Marchant, the author being absent owing to ill-health (p. 185). 
The second meeting was held on Tuesday last, when Mr. F. Creedy 
read a Paper entitled ** The Turbo-Converter: A high-speed direct- 
current Generating Unit " (p. 170). 

Mr. S. D. Schotield delivered his address to the Yorkshire Local 
Section of the Institution on Wednesday last (p. 180), 


We give a short account of the first meeting of the present session 
of the Physical Society, of London (p. 184). 


On Tuesday last Mr. Elliott-Coop^r delivered his presidential 
address to the Institution of Civil Engineers (p. 166). 

A Paper was read by Mr. W. P. Durtnall on Monday last hefore the 
Society of Engineers, entitled *‘ The Generation and Electrical 
Transmission of Power for Marine Transportation `” (p. 167). 


Municipal Loans,—Inquiries have been held into the applications 
of Manchester Corporation to borrow £87.160, Stoke-on-Trent Cor- 
poration to borrow £16.969, and Darwen Corporation to borrow 
£6.650, in each case for extensions of the electricity supply under- 
takings (p. 195}. 

Sanctions have been received by Colne Council to a loan of £2.000, 
and Sunderland Corporation to a loan of £37.200 for extensions of 
their electricity supply undertakings (p. 195). 

Legal.—The arbitration between the National Telephone Co. and 
the Postmaster-General was continued this week (p. 191). 

Com panies’ Meetings and Reports.—The meetings of the Edison & 
Swan United Electric Light Co.. Delagoa Bay Development Corpora- 
tion, New General Traction. Cuba Submarine Telegraph Co.. and West 
India & Panama Telezraph Co. are reported (pp. 302-204). 

The directors’ reports of the following companies are abstracted : 
Consolidated Gas. Electric Light & Power Co. (of Baltimore), Eastern 
Telegraph Co., Eastern Extension Australasia & China Telegraph 
Co., Western Telegraph Co. (pp. 203-201). 


OBITUARY. 


C. D. Szu.vMPER. —We regret to record the death of Mr. C. D. 
Szlumper. which recently occurred at Kew Gardens. The deceased 
was in his 41st vear. Mr. Szlumper was born at Aberystwith and 
was educated as a civil engineer. He was engaged on the conversion 
of the Great Western Railway from the broad to the narrow gauge. 
and was later connected with the construction of the Great Northern, 
Piccadilly and Brompton Railway. 


Jouns Error HopckrN.—The death is announced of Mr. J. Eliot 
Hodgkin, in his 83rd vear. Mr. Hodgkin was the founder of the 
Pulsometer Engineering Co. (Ltd.), with which Messrs. Easton & 
Anderson was incorporated some years ago. The Pulsometer 
Company was established in 1875 and Mr. Hodgkin remained 
managing director until his death. He is succeeded in the manage- 
ment by Mr. N. H. Hodgkin. Mr..C. E. Hodgkin and Mr. Walter 
May, R.N., directors of the Company, who have been for many years 
associated with the late Mr. J. Eliot Hodgkin in the control of the 
Pulsometer Company's business. 


PERSONAL. 


Mr. Fred S. Sells, for the past 10 years manager of the Manchester 
Branch of the General Electric Co. (Ltd.), has Just returned from a 
trip to South America where he has completed the work entailed in 
connection with the formation of the Anglo-Argentine General 
Electric Co., and has also improved the organisation of the Company's 
interests in Brazil. In addition to resuming his former work. Mr. 
Sells has accepted a seat on the Board of the General Electric Co. — 
this having been offered to him some few months ago in recognition 
of his long and useful services to the Company. 

Mr. S. D. Schofield, electrical engineer to the Shipley Urban 
District Council. has resigned that position. and is taking up a position 
in Norway. Mr. Schofield is chairman of the Yorkshire Local 
Section of the Institution of Electrical Engineers, and delivered his 
inaugural address on Wednesday evening last. It is stated that Mr. 
Schotield is being succeeded by Mr. W. Hartnell as chairman of the 
Section. 

Mr. A. Kaye Butterworth, general manager of the North-Eastern 
Railway, has been appointed chairman of the General Managers’ 
Conference of the Railways of the United Kingdom for 1913. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of lecturer in electrical and 
mechanical engineering at the Aston Technical School Com- 
mencing salary £160 per annum. Particulars from the secretary, 
Mr. Geo. Mellor, Municipal Technical School, Sutfolk-street, Bir- 
mingham. Applications by Nov. 25. See an advertisement. 
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Two test room assistants are required for suspending and testing 

- high-class electrical instruments. See advertisement. 
A competent electrical engineer is required to prepare specifica- 
tions and generally to supervise the electrical arrangements of a 
large firm of colliery proprietors in South Wales, See advertisement. 


An experienced man is required to put through switchgear con- 
tracts. See advertisement. 

A test-room assistant is wanted to take technical charge of meter 
and testing department of lighting and power central supply syste 
an Scotland. 5 

An assistant lecturer and demonstrator is required in the engineer- 
ing department of the Borough Polytechnic Institute, London, S. E. 
Salary £150-£170, rising to £200. Applications by Nov. 18. 
Particulars from the Principal. 

——— T5 0E 

On Tuesday London County Council promoted Mr. George Wm 
Humphreys, deputy chief engineer of the Council. to the position of 
chief engineer, at a salary of £2,000 a year. To comply with the 
standing orders three names were submitted, as follows: Mr. Geo. 
Wm. Humphreys, Mr. Edward Sandeman and Mr. Francis E. 
Wentworth-Sheilds. 

Mr. G. T. Milne has been appointed H.M. Trade Commissioner for 
the Commonwealth of Australia. 


INSTITUTIONS AND SOCIETIES. 


Newcastle Section of the Institution of Electrical Engineers.— At a 
meeting of the Middlesbrough branch of this Section, held on Wednes- 
day. Oct. 23, Mr. W. C. Mountain delivered an address, an abstract of 
which appeared in last week's issue of THe ELECTRICIAN. n his 
opening remarks he said that in a Section of this kind the most 
important thing for members was to contribute as many Papers as 
possible, and he hoped that many of them would try to contribute 
something. not necessarily on some absolutely new subject, but on 
some practical work. He thought that there were many young men 
engaged in practical work who might have difficulties or might come 
across something which they considered new. and any practical illus- 
tration of that kind was of the greatest value. 


», 


Manchester Section of the Institution of Electrical Engineers. —The 


opening meeting of this Section was held at the Midland Hotel. Man- 
chester, on Friday last, November 1st. Prof. E. W. Marchant pre- 
sided. and reported that the chairman. Mr. A. A. Day, whose serious 
illness we announced some weeks ago, was progressing as favourably 
as could be expected. He (Prof. Marchant) requested the secretary 
to communicate to Mr. Day a message of sympathy from the mem- 
bers present at the opening meeting. The chairman's address, an 
abstract of which we give in another column. was then read by Prof. 
Marchant, after which Dr. E. Rosenberg asked the members to sig- 
nify their appreciation of its excellent contents, There were many 
new ideas involved which would give them much to think about. The 
address was a striking example of conscientious work, and had been 
in readiness at least six weeks prior to the date of reading. Mr. W. 
Cramp seconded the vote of thanks. and likened Mr. Day's timely 
preparation to the old Chinese adage which states that work should 
always be finished before it is begun. A smoking concert followed 
the reading of the address, an excellent programme being provided 
by Messrs. W. J. Smith, A. J. Holt, G. H. Ditchburn, C. Haymann 
and H. A. Gee. 


Royal Institution.—The eighty-seventh Christmas Course of 
Juvenile Lectures, founded at this Institution in 1823 by Michael 
Faraday, will be delivered this year by Prof. Sir James Dewar, 
F.R.S., Fullerian Professor of Chemistry. his title being '* Christmas 
Lecture Epilogues." The Lectures will be experimentally illustrated, 
and the subjects are as follows : —'* Alchemy.” Saturday, December 
28. 1912; “ Atoms,” December 31; “ Light," January 2, 1913; 
"* Clouds," January 4 ; ‘‘ Meteorites,” January 7; " Frozen Worlds," 
January 9. The lecture hour is 3 p.m. 


Royal Society.— At the meeting of this Society yesterday afternoon 
the following were among the Papers read : ‘t Radiation and Absorp- 
tion of Light 1n Gaseous Me lia. with Applications to the Intensity of 
Sky Radiation." by Mr. L. V. King; ‘* A Standard Measuring Machine." 
by Dr. P. E. Shaw; '* Abs orption of Helium and other Gases under 
the Electric Discharge." by the Hon. R. J. Strutt. F.R.S. ; '* On the 
Discharge between Concentric Cylinders in Gases at Low Pressures,” 
by Mr. F. W. Aston; ** On the Influence of the Nature of the Cathode 
on the Length of the Crookes Dark "pace," by Mr. F. W. Aston; 

On the Determination of the Absolute Unit of Resistance by Alter- 
nating-current Methods," bh y Mr. A. Campbell; and " Some Un- 


classified Mechanical Properties of Solids and Liquids," by Mr. A. 
Mallock, F.R.S. j 


Physical Society’s Annual Exhibition.—This Exhibition will be 
held on Tuesday, Dec. 17, and will be open both in the afternoon and 


evening. 


EDUCATIONAL NOTES. 


Liverpool University.—The late Mr. Thomas Bartlett has be- 
queathed £20,000 to the Liverpool University for scholarships of 
the value of £40 a year for engineering students. 


ARRANGEMENTS FOR THE WEEE. 


PRIDAY, Nov. 8th (to.day). 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.m. Meeting at the Literary and Philosophical Society’s Rooms, 

Middlesbrough. Paper on * The Variation of Loss with Speed,” 
by Prof. W. M. Thornton. 
PnuvsicAL SOCIETY. 

8 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington, London, S.W. Agenda: 
" On a Method of Measuring the Thomson Effect," by Mr. 
H. R. Nettleton; ‘‘ An Improved Joule Radiometer and ite 
Applications," by Mr. F. W. Jordon; “ Note on the Attain- 
ment of a Steady State when Heat Diffuses along a Moving 
Cylinder," by Miss A. Somers; and “ The Thermomagnetic 
Study of Steel," by Dr. S. W. J. Smith. 

SATURDAY, Nov. 9th. 
BIRMINGHAM AND District ELECTRIC CLUB. 

7 p.m. Meeting at 46, Constitution-hill, Birmingham. Paper on 
“ Electric Arc and Butt Welders,” by Messrs. V. D. Green and 
C. Arthur. 

MONDAY. Nov. 11th. 
INSTITUTION OF PosT OFFICE ELECTRICAL ENGINEERS. 

6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ Alternate Current 
Measurement," by Mr. C. E. Hay. 

NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting in the Armstrong College, Newcastle-on-Tyne. 
Paper on * The Variation of Loss with Speed,” by Prof. W. M. 
Thornton. 

GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
l ENGINEERS. 

8 p.m. Meeting at Storey's-gate, London, S.W. Paper on “ Stan- 

dard and Racing Motor Engines,” by Mr. G. L. Temple. 


TUESDAY, Nov. 12th. 
GLASGOW SECTION OF THS INSTITUTION OF ELECTRICAL ENGINEERS. 

Spm. Moetinz at 2)7, Ba h-stzest, Glisgow. Inaugural address 

b: the chairman. 
WEDNESDAY, Nov. 13th. 
JUNIOR INSTITUTION OF ENGINEERS. 

7 p.m. Annual General Meeting at the Institution of Electrical 
Engineers, Victoria Embankment, London, W.C., followed at 
$8 p.m. by an Ordinary Meeting. Paper on '' The Application of 
CO, to Refrigeration," by Mr. A. H. Tyler. 

BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University, Edmund-street, Birmingham. 
Inaugural Address by Mr. A. M. Taylor. 

THURSDAY, Nov. 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment, London, W.C. Presi- 
dential Address by Mr. W. Duddell, F.R.S. Presentation of 
Premiums. 

DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Meeting at the Royal College of Science, Merrion-street, 
Dublin. Paper on “The Equipment cf the Electro-Tech- 
nological Laboratories of the Royal College of Science, Dublin,” 
by Prof. W. Brown. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. Leaf. 
The follow ng orders have been issued for the current week :— 

Monday, November llth, “ A" Company.—Company Training, 7 p.m. 
to 10 p.m. 

Tuesday, November 12th. “ B" Company.—Company Instruction, 
4 p.m. to 10 p.m. ; Reeruits’ Instruction, 7 p. m. to 10 p.m. 

Thursday, November l4th, “ C Company.—Company Training, 7 p.m. 
to 1U p.m. ; Recruits’ Instruction, 7 p.m. to 10 p.m. 

Friday, November 15th, “ D" Company.—Company Instruction, 7 p.m. 
to 10 p.m. 

Saturday. November lith, Headquarters will be opened from 10 a.m. to 
]2 noon for regimental business only. 
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THE TURBO-CONVERTER : A HIGH-SPEED DIRECT- 
CURRENT GENERATING UNIT.* 
BY F. CREEDY. 


Summary.—The author describes a new method which he has devised 
for avoiding the difficulty of collecting current from the commutator of 
a turbo-generator. The turbo-converter consists of an induction gene- 
rator combined into one machine with a rotary converter, one member of 
the generator being mounted on the converter shaft, and the other, usually 
the squirrel-cage rotor, on the turbine shaft. The design, method of starting 
and characteristics of the set are discussed. 


This Paper describes 2n attempt to supersede such a mechanical 


monstrosity as the high-speed contmutator of the ordinary direct- 
current turbo-generetor by a construction which, though differing 
from present practice, is far less fundamentally objectionab!e. 

The main difficulty, of course, in the design of a direct-current 
turbo-generator is the collection of the current from the rapidly 
revolving commutator, and for this, in spite of the engineering skill 
lavished on the subject, there would appear to be no remedy, except 
reducing the rate of revolution of the commutator. In order to do 
this, Mr. H. M. Hobart hes proposed the use of an alternsting-current 
generator driving a rotary converter of the ordinary type. Another 
plan is the use of double helical machine-cut gears, which are now 
obtainable in sizes suitable for transmitting large powers. The 
present Paper describes a new method devised by the writer which 
may be regarded, to some extent, as a combination of the two men- 
tioned above, in that an alternating-current generator of the induction 
type feeding a rotary converter is employed, the induction generator 
being used at the same time as a species of electromagnetic gear. By 
this means it is possible to reduce materially the size of both the 
rotary converter and the alternating-current generator, since each part 
need only have half the cepacity of the set. 

The turbo-converter, then, in the form in which it has so far been 
developed by the writer, consists of an induction generator combined 
into one machine with a rotary converter, one member (preferably the 
primary) being mounted on the converter shaft and revolving with it 


rans Generator 


Squirrel Cage Secondary 
Fio. 1. 


and the other, usually the squirrel-cage rotor, being mounted on the 
turbine shaft. Fig. 1 shows a diagram of the connections. By 
mounting the generator primary on the converter shaft, instead of 
having it stationary as in Hobart’s proposal, we make use of the 
driving torque required by the induction generator, or, in other words 
the resistance that its rotor opposes to being revolved by the turbine, 
in order to drive the converter, which is thereby caused to generate 
direct current in addition to its function as a converter. 

Let us take, by way of example, a four-pole generator and four-pole 
converter. Let the converter be running at 1,500 revs. per min., say, 
and let the three-phase induction generator be connected to three- 
phase tappings on the converter armature through the hollow shaft 
At 1,500 revs. per min. three-phase currents at 50 cycles will flow 
through the tappings on the converter armature. These tappings are 
so connected that the revolving field of the induction generator rotates 
the same way as the converter armature. Ina four-pole machine with 
50-cycle excitation the revolving field will also go at 1,500 revs. per 
min. relative to the primary winding which produces it. Hence the 
total speed of the revolving ficld will be 3,000 revs. per min. The 
squirrel-cage rotor, and, therefore, of course, the turbine, will go at 
approximately the same speed as the field. Hence we have obtained 
an apparatus in which the generator only runs at a fraction of the 
speed of the turbine. 

A little reflection will make it clear that since the driving torque of 


the induction generator also drives the converter as a direct-current 


* Abstract of a Paper read on Tuesday last before the Manchester Local 
Section of the Institution of Electrical Engineers. 


generator, the torque exerted between rotor and stator of the induc- 
tion generator must be identically equal to that between armature 
and field of the converter. They are, in fact, the seme torque exerted 
at different points. 

The reader will not fail to remark the analogy between the present 
apparatus and the well-known and very successful motor converter of 
Bragstad and La Cour. There are, of course, fundamental differences 
between the principles of action of the two machines, but the analogy 
is sufficient to lead us to hope that the newer mechine may find a 
sphere of usefulness similar to that of the older. 

The reasons for the use of an induction rather than a synchronous 
generator are as follows: (1) If a synchronous generator were em- 
ployed it would be necessary to synchronise the two revolving elements 
every time the set was started. (2) Owing to the presence of two 
sources of magnetisation in the set—one in the converter and one in 
the generator field—it would be possible for the set to “hunt " if 
overloaded, and for it to fall out of step if accidentally short-circuited 
and be incapable of picking up again. (3) Collector rings would be 
required on the high-speed element to excite the field. 

Characteristics of a Turho-Converter Set.—The converter portion of 
such a set will be distinguished from an ordinary rotary converter by 
& number of peculiarities of design. (1) Owing to its function as 
direct-current generator, it will require more copper on the armature 
than a standard converter—exactly the same amount, in fact, as the 
converter portion of a motor converter. (2) As the field of the con- 
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Fie. 2.—“ SPINNER” Type or TURBO-CONVERTER. 


verter has to perform the double function of magnetising both con- 
verter and induction generator, it will necessarily be somewhat 
heavier than that of an ordinary converter (The magnetising cur- 
rent of the induction generator differs 90 deg. in phase from the 
working current, and circulates in the converter armature in such a 
position as directly to demagnetise the field of the converter. The 
author shows how to calculate the necessary strength of the converter 
field). (3) The drop in speed of a turbo-converter set from no load to 
full load would, at first sight, appear to be considerable, as the “‘ slip ” 
of the induction generator is added to the drop in speed of the turbine. 
The effect of the slip on the speed of the converter, however, is reduced 
in the same proportion as the ratio of the speed of the turbine to that 
of the converter, so that the resultant drop in speed is much less than 
might have been anticipated. There should be no difficulty in a 
machine of any size in reducing the slip of the squirrel-cage induction 
generator to 2 per cent., so that its effect on the converter speed will 
be very slight. (4) Such aset can very readily bé emp'oyed as a three- 
wire set. All that is necessary is that the induction generator be 
connected in '*star " and a tapping led from the neutral point to a 
collector ring, the brushes on which are connected to the neutral wire 
of the system. (5) It is obvious that the turbo-converter cannot be 
started from the steam-turbine end without auxiliary means. The 
steam turbine and squirrcl-cage rotor attached will start up alone, 
while the converter portion remains stationary without showing any 
tendency to start. It is necessary to bring the converter up to a 
sufficient speed to generate enough voltage to excite the induction 
generator before the primary and secondary of the latter can get into 
step. 
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Methods of starting may be divided into two classes—electrical and 
. mechanical. Take electrical methods first. (1) If a supply of direct 
current is available, the converter may be started up as a direct-cur- 
rent motor, when it will bring the turbine up with it to its rated speed 
-of twice or more that of the converter. Steam can then be admitted, 
-and the set will be ready forload. This is by far the best plan where 
. applicable, but, of course, it requires an appreciable supply of electric 
power to enable it to be used. (2) Another plan requiring only a very 
small supply of power is the following : Means are provided for caus- 
ing a direct current to circulate in one of the phases of the induction 
.generator during the starting period. The generator so excited acts 
as an electric clutch, which will bring both elements up at the same 
. speed, and may be automatically thrown out of action when the 
converter reaches the desired speed. 
The mechanical methods are as follows: (1) One of the best is by 
 4means of an auxiliary idle shaft to belt the turbine on to the converter 
by the use of pulleys, which may conveniently be arranged to give the 
.same velocity ratio as the induction generator. On starting the tur- 
-bine the converter is brought up to its correct speed by the agency of 
the belts, and as soon as the field switch is closed will be ready for 
load. The belts may then be run on to loose pulleys and the idle 
shaft stopped. This may be done by hand or automatically by 
‘means of a solenoid operated by the voltage across the converter 
brushes. Gearing could be used instead of belts in the above method, 
but would probably be less satisfactory. 

(2) An auxiliary turbine might be used to start the converter. 
43) Primary and secondary of the induction generator might be 
coupled by a centrifugal clutch releasing when the converter reached 
its rated speed. (4) They may be coupled by a clutch operating when 
the torque between primary and secondary exceeds a certain value. 
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When we come to criticise the above methods we find that all of 
them, except the first electrical and the first mechanical methods are 
subject to the following criticism. So long as everything is in perfect 
order all of them will operate all right, but if the clutches or switches 
required failed to operate as expected, the converter would run the 
Tisk of being raised much above its rated speed, the result of which 
would very likely be disastrous. Means could, probably, be found to 
‘prevent this, but, on the whole, it seems better to adopt a method 
where this criticism cannot arise. The first electrica] method de- 
scribed is not applicable in the absence of a considerable supply of 
electrical power, hence we come to the conclusion that the best 
method of starting is by means of belts and an idle shaft as described. 

Mechanical Desiqn.—Two different forms of mechanical construc- 
tion are possible for the turbo-converter. Firstly, the ‘ flywheel ” 
type (illustrated at the meeting by photographs), and secondly, that 
indicated in Fig. 2, which may be called the “‘ spinner " type, as the 
mechanical construction is the same as that of the multiple speed 
induction motor made by Mavor & Coulson, of Glasgow, and called by 
them the "spinner" motor. In this type the squirrel-cage rotor 
forms the inner element, and is driven direct by the turbine. Sur- 
rounding this is a second element, the “‘ spinner," capable of free rota- 
tion and also supported by means of ball bearings or the like on the 
same bearing pedestals in which the squirrel-cage rotor runs. This 
element bears the primary windings of the induction generator on its 
inside surface and the armature winding of the converter on its out- 
side surface, being fitted with a commutator and brushes in the usual 
way. Outside of this again is the field ring of the converter, carrying 
the pole-pieces and their windings, &c. 

The author has hitherto devoted his attention chiefly to the 
*' flywheel” type of design because it permits of the use of a standard 
design of converter. The cardinal feature of this, of course, is that 


both primary and secondary are “ overhung,” or, in other words, 
supported by a single bearing. With this it is necessary to reduce the 
overhang of the centre of gravity of the overhung mass beyond the 
bearing-nose as much as possible. The design adopted enables us to 
reduce this overhang to a matter of a few inches even in the most 
extreme cases, and for sizes of 500 kw. 

The author proceeds to give full particulars of the electrical and 
mechanical design for the induction generator of a 500-600 kw. set. 
The number of poles of the generator is 4, and of the converter 8 ; 
giving a ratio of turbine to converter speed of 3: 1 (1,800 and 600 
revs. per min. respectively). The full-load efficiency is 94 per cent., 
and full-load power factor 92 per cent. He shows that the peripheral 
speeds will cause no trouble, and mentions that the only point which 
need cause anxiety is the short-circuiting ring of the squirrel cage. 
This cannot be made of steel as it must consist of a high conductivity 
non-magnetic material. He draws attention to the properties of 
aluminium for high-speed work, and states that if the end-ring con- 
struction shown in Fig. 3 is adopted, in which the end ring is made of 
rolled aluminium sheet, we have an ample factor of safety against 
centrifugal force. 

Fig. 3 is a sketch, approximately to scale, showing the mechanical 
design of the induction generator whose dimensions are given in the 
Paper. It will be seen that the centre line of the secondary only over- 
hangs the bearing nose by little more than an inch, while the slowly 
revolving primary is overhung by approximately 9in. We may 
estimate the weight of this including everything as not over 3,500 lb., 
so that with an overhang of 9 in. only and a speed of 600 revs. per min. 
we are well within the range of flywheel practice. | 

The cardinal features of the design used to obtain these results are 
two in number. (1) The primary frame is made of a non-magnetic 
material in which à number of holes are cast corresponding to the 
stator slots. Through these holes the stator bars are brought and so 
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POUNDING). 


the stator winding is kept outside the frame (an alternative construc- 
tion not requiring the use of a non-magnetic frame is also illustrated 
in the Paper) (2) The arrangement by which the joint between the - 
two hubs on which the primary and secondary of the induction gene- 
rator are built up is made inside the bearing instead of on the pro- 
jecting part of the shafts in the usual way. This enables us to have 
a quite ample and rigid bearing surface and yet only have a shaft 
extension of about 3 in. in the set considered. "The distance between 
the ends of the two bearing brasses is only about 11 in., scarcely more 
than it would be with an ordinary flange coupling. 

The machine in general consists of two forced-lubrication water- 
cooled bearings of large size, supporting respectively one end of the 
turbine and the secondary of the induction generator, and one end of 
the converter and the primary of the induction generator. Mounted 
on the turbine shaft by a very long taper fit and key way is a steel hub 
on which the secondary of the induction generator is built up. This is 
built up of punchings in the usual way, the end rings of the squirrel- 
cage winding being of aluminium in which holes are punched for the 
bars, these being afterwards riveted over on the outside. The primary 
is built up within a frame provided with holes on one side through 
which the insulated stator bars pass. This frame is mounted bv a 
taper fit of ample area and keyway on another steel hub similar in 
general design to that used for the secondary, which isagain mounted 
by a taper fit within the bearirg on the converter shaft. In order to 
save the space taken up by a nut on the front end, these taper fits are 
arranged to tighten up from the back as shown. The leads are brought 


from the primary winding through the hollow shaft to the converter. 


Finally, several test curves are given in the Paper, namely, no-load 
saturation curves, load and speed curves, a load curve of the three- 
wire machine, and retardation curves. Fig. 4 shows the load and 
Speed curves. 
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POWER SUPPLY TO ELECTRIC FURNACES FOR 
REFINING IRON AND STEEL.* 


BY W. SYKES. 


Summary.—The author considers various points of importance which 
have to be settled in order that the power supplied to electric furnaces 
may give the most satisfactory results. 


Up to the present time comparatively little attention has been 
paid to the question of the power supply to electric furnaces, more 
thought having been given to the characteristics of the various types 
and constructions from a metallurgical standpoint. This is only 
natural, as it was to be expected that in the early stages of develop- 
ment, the design of the furnace itself would be considered more im- 
portant than the influence of the various characteristics upon the 
power supply. lt has been generally assumed that very cheap power 
is necessary to ensure economical operation of electric furnaces, but 
this is not necessarily the case, as an excessive electrode consumption 
or excessive wear of linings may easily offset a considerable difference 
in the cost of power. An examination of some of the results obtained 
in Europe in the production of electric steel from the product of the 
Bessemer converter shows that in the case of arc furnaces, at least, 
the cost of power is not by any means a controlling feature. It is, of 
course, desirable that the power consumption and cost should be 
reduced to a minimum, but it is erroneous to assume that an electric 
furnace cannot be economically used unless very cheap power is 
available. Before the electric furnace can be entirely successful, 
it will undoubtedly be necessary to modify certain features in the 
construction so as to allow of using larger furnaces than are now met 
with. The question as to the type of furnace that will eventually 
survive is one for the future, but I do not believe that we shall find 
anv one type of furnace supplanting all others, as undoubtedly the 
different constructions have certain fields of application for which 
they are most suited. 

At the present time arc furnaces of the Héroult type with a capacity 
of 15 tons are in operation, these furnaces using three-phase current 
with three electrodes. The current handled is about 12.000 amperes, 
and it is necessary to use electrodes approximately 24 in. in diameter. 
The difficulty of constructing such large electrodes makes it impro- 
bable that very much larger currents will be handled by a single 
electrode, especially when it is remembered that the current density 
must be decreased as the size increases. ‘The dimensions of the elec- 
trodes increase very rapidly when the current exceeds about 6,000 
amperes. It is probable that in designing furnaces of say 30 to 50 
tons capacity two or more sets of electrodes will be adopted, as single 
electrodes over about 600 sq. in. in section are not likely to be used. 
This will complicate to some extent the construction of the furnace, 
and considerable development will be undoubtedly necessary to 
satisfactorily handle the numerous electrodes. A furnace with six 
electrodes has already been built and is in operation, and it is there- 
fore clear that without any very great difficulty we ean increase the 
size of the furnaces from 15 to 30 tons by simply duplicating the elec- 
trical equipment. Further development along these lines is prob- 
lematieal on aecount of complications, but it is a question whether 
' furnaces larger than about 30 tons are necessary or desirable. The 


handling of currents even of 12.000 amps. presents considerable: 


difficulty, not only from the standpoint of conduction but also on 
account of the effeet of the sclf-induction of the leads on the power 
factor of the equipment. In a l5 ton furnace with about 12.000 
anips. per electrode. the power factor is approximately 80 per cent., 
from which it will be seen thet the reactance voltage is 60 per cent, 
of the impressed voltage. With a fixed frequency and voltage, 
this furnace is taking almost the maximum amount of power that 
can be put into it. The effect of reactance and ohmie drop on 
the power input to the furnace has been discussed by Mr. K. C. 
Randall in a Paper read before this Society in May, 1910. Below 
are given some of the conclusions arrived at in this Paper, and the 
influence of the self-induetion is clearly demonstrated. — (1) The 
maximum power in à system containing reactance occurs when the 
total ohmic voltage equals 71 per cent. of the impressed voltage. 
(2) The maximum power occurs in a furnace with resistance load when 
the power factor of the systenr is: 
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when R and L are respectively the resistance and self-induction in the 
circuit. (3) The input to a given circuit for a given frequency is 
proportional to the square of the impressed voltage. (4) The naxi- 
mun energy that can be fed into a constant voltage circuit at different. 


* Abstract of a Paper read before the American Electrochemical 
Society. 


frequencies will be inversely proportional to the frequencies, and wilk 
exist at à power factor of 71 per cent. From the above it is obvious: 
that the reactance must be limited as much as possible, and an: 
examination of existing furnaces shows that considerable trouble has 
been taken by interlacing the conductors to reduce the self-induction. 
It is probable, however, that before handling larger currents some 
structural changes will be necessary to avoid running the conductors 
close to iron supports, &c., and also to reduce their length. The- 
variation of load in a furnace of the arc type has some effect upon the: 
power station, but the reactance of the furnace is generally sufficient 
to limit the current to such a value that no particular damage is done 
by short circuits. The short-circuit current of the usual arc furnaces 
on 25 cycles is generally about twice the normal current. When a 
large number of furnaces are used at one plant, the effect of the 

variations in current during operation would not be very great, and 

it is only when considering small installations that particular atten- 
tion need be given to this feature. In the case of a single furnace, 

provision must be made in the power house to take care of short 

circuits in the furnace, since they are unavoidable. The frequency of 

those short circuits is dependent upon the regulating mechanism of 
the furnaces, which is one of the details that must be given more atten- 

tion in the future than in the past. 

The induction furnace has several advantages over the arc furnace 
which makes it of considerable importance not only from a metal- 
lurgical standpoint, but also from the standpoint of economy. The 
fact that the heat is generated in the metal to be retined and that 
it can. be regulated very accurately is of considerable importance, 
especially when producing fine grades of steel. as it eliminates the 
liability of local over-heating, which is possible with an are which 
normally has a temperature of about 3.500 C., making it necessary 
always to interpose a slag between the electrode and the metal. The 
great advantage of this type, however, is the elimination of the costly 
electrodes and connections. There are certain limitations, however, 
as to the sizes in which these furnaces ean be built, which no doubt 
will be ovércome in the future, as they are connected more or less 
with the electrical design. The introduction of the Róchling- Roden- 
hauser furnace has considerably improved the operating character- 
istics of the induction furnace by combining it with the resistance 
tvpe and by properly proportioning the dimensions of the furnace 
and the ratio of the power absorbed as a resistance furnace to the 
total. Reasonable power factors are thus obtainable even with 
comparatively large furnaces and commercial frequencies. The 
effect of a low power factor on an ordinary station is appreciably to 
reduce the capacity of the plant, as it is seldom that the generators 
are designed for a power factor of less than 80 per cent., and in most. 
steel mills synchronous motor-generator sets are used to improve 
the operating characteristics of the plant by compensating the low 
power factor of the induction machines. 

When considering a new station for the operation of induction 
furnaces it would undoubtedly be cheaper to instal generators with 
a large kilovolt ampere capacity compared with the size of the prime 
movers. The cheapest way to take care of the wattless component 
is undoubtedly to increase the size of the generators. If the generat- 
ing plant is already installed it is necessary to provide other means 
for accomplishing the same purpose, and in general two methods are 
available; one is to use à motor generator set either with a low- 
frequeney generator, or one of large kilo-volt ampere capacity, and 
the ot her to use a synchronous condenser which will compensate for 
the low power-factor of the furnace. When using a motor-generator 
set the regulation can be taken care of by varying the excitation 
of the generator. In such cases, where the furnace is connected 
directly to the line. it may be found necessary to use a transformer in 
order to give lower voltage on the furnace and also for the sake of 
regulation. The usual voltage in large plants is 6.600 volts with a 
frequency of 25 eycles, but there is no particular reason why this 
cannot be taken care of in the design of the transformer in the furnace. 
so that we have in one case a motor-generator set for the full capacity 
of the furnace and in the other a single synchronous machine with 
capacity equal to the wattless component only. When furnaces are 
installed on existing mains and trouble is caused by low power-factor, 
the proper arrangement is to instal a synchronous condenser instead 
of a motor-generator set. In the case of frequencies higher than 
25 eveles this also holds good, although with 60 cycles the saving is 
somewhat less. 

It is incorrect to refer to the electric furnace used for the produc- 
tion of pig iron as a blast furnace, but the latest development in this 
tvpe of furnace in Norway has shown in reality that we are developing 
electric furnaces capable of replacing the blast furnace in making pig 
iron. In this ease, the problem of introducing power to the furnace 
is not very different from that of the are refining furnace, but it is à 
great deal easier to arrange the electrodes so as not to interfere with 
the operation of the furnace, as no tilting arrangements are required.. 
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In general, it may be said that the economy of such furnaces will be 
increased as the power concentrated in the furnace is increased. 
"The use of such furnaces, however, is necessarily limited to a few 
localities where fuel cost is high and power is cheap. By careful 
design and operation, however, the type of furnace has been brought 
to the stage where it may now be considered commercial. The latest 
pubiished results show a power consumption of 1,736 kw. hours per 
ton, which at 32s. per horse-power year is equivalent to 8:2s. per ton 
for power. The consumption of charcoal is 740 lb., costing 9s., and 
the electrode consumpt.on has been reduced to 12 1b. per ton of 
pig iron, costing approximately 2s., so that the total cost of power, 
charcoal and electrodes is now about 20s. per ton of pig iron produced. 
It will be seen that under these conditions the electric furnace can 


be used commercially for the production of certain grades of pig iron. 


where conditions are favourable. 
Undoubtedly, the cheapest method of generating power is to use 
water-wheel-driven generators, when the development of the water 
power does not involve a very great capital outlay. The cost of 
power in some localities has been reduced to very low figures on 
account of the small development required for the installation. For 
instance, in Norway power is generated at a cost of from 16s. to 32s. 
per horse-power year. Where the initial development is expensive 
-and transmission lines are long, it is not always most economical to 
use water power, especially if cheap fuel is available close to the 
location where the power is to be used. An illustration is given of 
the possibility of producing power from coal cheaply, with steam 
plant under favourable conditions. It is based on actual operating 
figures. The capital cost of the station has been taken at £10 per 
kilowatt, and the fuel cost at 5s. per ton. The size of the station has 
been taken at 30,000 kw. installed, which would be sufficient for the 
refining of a maximum of 1,000,000 tons of Bessemer steel per year, 
producing a steel of somewhat better quality than that now furnished 
by the open-hearth furnace. Assuming the maximum output to be 
3,000 tons per day and that 10 heats would be obtained from each 
furnace, the total operating capacity would be 300 tons. Assuming 
10 furnaces of 30 tons, it is probable that the maximum number 
Operating at full capacity would not average more than eight. With 
-an input of 3,000 kw. per furnace the maximum load would be in the 
neighbourhood of 24,000 kw., leaving 6,000 kw. to spare. Allowing 
for business fluctuations, the output per year would not be more than 
about 700,000 tons. With a power consumption of 150 kw.-hours 
per ton the load factor will be 50 per cent. The cost of power per 
ton of steel will be 2s. With an electrode consumption of 6 lb. per 
ton the cost of electrodes will be 1-4s. From the above it is obvious 
that the cost of power is not by any means alwavs the controlling 
feature, and there is no reason why mills in localities where fuel is 
-cheap should not instal electric furnaces. Other sources of power 
are available that are at present neglected. A considerable portion 
of blast furnace gas is still wasted, but in modern mills there would 
not be any surplus available for generating power for furnaces if the 
mills are electrically driven, and it is probable that the extra power 
requirements would have to be supplied from a steam plant. In the 
-Connellsville Coke district there is produced yearly about 18,000,000 
tons of coke, the gas being wasted. If this gas were collected there 
would be continuously available, besides the by-products, about 
200,000 kw. if burned under boilers, or 500,000 kw. if used in gas 
engines. Whether under the existing conditions in Pittsburg it 
would pay to use this gas, in view of the cheap fuel, is problematical, 
but it is a field that may be developed in the future. From the 
figures given above it is clear that the cost of power is by no means 
the principal item in the expense of electrically refining steel, and that 
quite as much, if not more, can be accomplished in the reduction 
in the cost of production by reducting the consumption of electrodes, 
linings, &c., as by reducing the power cost. 


ELECTRIC IRRIGATION PUMPING.* 


Summary.—The conditions under which agriculture is conducted on 
the Pacific Coast are described. "These include irrigation, which is sup- 
plied from well: by. means of electrically driven pumps. An account of a 
typical installation is given. 


An important centre of electric irrigation pumping is the Pacific 
^Coast region, a large amount of this work being both planned and in 
operation by several of the larger power-transmission organisations 
-of the Slope. 4 One of the most highly developed fields of electric 
pumping is the so-called Pomona district of the Southern California 
Edison Co., comprising the municipalities of Pomona, Claremont, 
Lordsburg, La Verne, San Dimas, Chino and the Spadra district, 


* Abstract of an article in the “ Electrical World.” 
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and lying in general within a radius of about 35 miles of the city 
of Los Angeles. In few localities has the use of underground water 
for irrigation received more thorough study than in the Pomona 
Valley, which is one of the most noted orange, lemon, citrus and 
walnut-growing sections of California. Here water has a high agri- 
cultural value, but on account of its irregular supply, owing to an 
uneven rainfall. a highly efficient system of irrigation through pumping 
has become absolutely essential to the welfare of the territory. 
The hydraulic features of the development have lately been de- 
scribed at length in a bulletin of the United States Department of 
Agriculture, No. 236, Office of Experiment Stations, under the title 
of “ The Use of Underground Water for Irrigation at Pomona, Cal.," 
by Mr. C. E. Tait. In the following paragraphs is given an outline 
of the electric pumping applications of the Pomona district, energy 
for practically all the motor-driven plants being supplied by the 
Southern California Edison Co., whose centre of distribution for the 
Pomona Valley is a sub-station in the heart of the city of Pomona, 
connected with the general transmission system of the company by 
two three-phase 33,000-volt lines. 

In general, the land holdings in the Pomona Valley are small, the 
predominating sizes being 10-acre orchards and 40-acre to 80-acre 
alfalfa farms, bunched together into settlements. Strong rivalry 
exists between localities, and yet the fruitgrowers have been ready 
to co-operate in all movements toward mutual well-being. Active 
farmers’ clubs have been effective in leading to progress in all indus- 
trial methods. It has long been appreciated that economy in the use 
of water lies at the base of the very existence of these communities, 
and this fact, combined with a high average intelligence, fairly 
adequate financial resources and unusual possibilities, has led to the 
existing development. As there is no single source of water at 
Pomona a large mutually owned irrigation system is not feasible, and 
the growth of the water supplies has been more natural than in many 
cases where lands under canal systems have been colonised by special 
efforts of promoters. Nearly all the water used about Pomona is 
pumped from wells, and within a radius of 10 miles from the urban 
centre there are over 200 pumping plants, 1epresenting an investment 
of about £200,000, with an additional £100,000 invested in distribut- 
ing pipes and small reservoirs. About 125 of the pumping plants 
are now operated by electricity, the load falling upon the Edison 
Company's system in practically continuous demands day and night 
during the seven months of April to October inclusive. The rainfall 
at Pomona for the past 18 years has averaged 18-44 in., but from 75 
to 90 per cent. of this has frequently occurred in the five months of 
the rainy season. The total number of acres irrigated in this region 
is over 20,000. The only important stream in the region is San 
Antonio Creek, which'rises in the San Gabriel Mountains at an eleva- 
tion of 10,080 ft. 

In general the plants in the district are supplied with energy from 
the local 10,000-volt distribution lines of the Edison Company, these 
radiating from the Pomona sub-station and being carried mainly 
along the highways on wooden poles. Local transformers are installed 
to supply power to motors at 440 volts. The pumping and suburban 
load at Pomona is handled through three 500 kw. General Electric 
transformers, reducing the potential from 33,000 to 10,000 volts 
for local distribut'on among the ranches. The load is so well sus- 
tained during the irrigation season that the day peak exceeds that 
in the evening, and a heavy demand is often maintained upon the 
sub-station even during the night houra, which are always the most 
difficult in which to market electrical energy. In addition to the 
transformer equipment used largely in the irrigation pumping service 
the sub-station contains 1.050 kw. in transformers for general motor 
and lighting service, the local distribution around the business and 
residential section of Pomona proper being at 2,300 volts. All in- 
coming and outgoing circuits at the sub-station are equipped with 
automatic oil switches opening under overloads, so that the trans- 
mission system as a whole is well protected against any unfavourable 
conditions that niay arise on the distribution circuits in the valley. 
Very little trouble has occurred, however, es; ecially since the com- 
pany adopted a policy of requiring all pum "ing plants of modern 
design to be equipped with over-load and no-voltage circuit-breakers 
in the motor leads. Most of the plants are now provided with this 
type of apparatus, and in case the water in any well falls below a 
predetermined level an automatic float attachment is set in operation 
which opens the motor switch, either by a spring trip on the switch 
handle or by means of à mechanical connection with the overload 
release. Usually an electric bell signal is also attached to the motor 
switch or float mechanism, so that the rancher is. promptly notified 
in case the pump stops. The placing of no-voltage release switch 
connections in the pumping plants has been of much aid to the 
company in starting its system after an interruption of service on the 
hydro-electric lines elsewhere in the southern district. Without 
these no-voltage release coils the company experienced much ditt 
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culty in starting the system's operation, since in this case the throw- 
ing of current on the lines required the immediate assumption of a 
dead load of standing motors and pumps scattered over a great area. 
With the no-voltage release connection each pump operator starts 
his own machinery after an interruption, and in the meantime the 
companv's power station and sub-station operators provide for 
rapid resumption of service. The company has also found that the use 
of the overload and no-voltage release coils has been of much aid in 
preventing the burning out of motors, the older plan of installing 
fuses only in the three legs of the circuit being unsatisfactory on 
account of the tendency of the motors to operate on two phases and 
become overheated in case of a blown fuse on a single leg. 


The pumping plants are designed for both deep-well and low-lift 
service depending upon the locality and water conditions. Usually 
the 10,000-volt three-phase line is brought into the building through 
the top, with appropriate vitritied duct bushings, and in the best plants 
the wiring is protected from short-circuits by liberal spacing of con- 
ductors, the pump owner also being safeguarded bv locating all 
high-tension contacts. insulators and leads well out of reach. Some- 
times the step-down transformers necessary for each installation 
are placed in a bay of the pump house and screened from the motor, 
switchboard and pumping equipment. Centrifugal pumps are used 
on the shorter lifts, these being as a rule of the vertical tvpe with 
closed runners balanced by a distribution of the head over unequal 
areas on top and bottom of the runner to overcome the weight of 
the runner and the shafting above. A typical well of the water 
company is provided with a 20 n.r. 440-volt three-phase induction 
motor driving by belted connection a 5 in. vertical-shaft centrifugal 
pump located at the bottom of the well. The motor is located on 
a concrete foundation at the ground level and is housed in a neat 
stone structure with galvanised iron roof and equipped with starting 
compensator, meters and overload and no-voltage release switch. 
The pump house is 32 ft. by 10 ft. and is provided with a 40 ft. derrick 
at the top, outside, so that machine parts can be handled both inside 
and outside the well with ease. In most cases the galvanised-iron 
roofs of the pumping plants in the district are sectionalised, so that 
they may be removed entirely from the space over the wells, greatly 
facilitating the handling of the pumping equipment. 

The deep-well pumps used raise water by means of plungers work- 
ing in a cylinder attached to the bottom of a discharge pipe, the whole 
of which has becn lowered into the well until the cvlinder remains 
under water while pumping. "They are more efficient than centri- 
fugals, but more costly to maintain. Breakage of the plunger rods 
is common in pumps driven by reciprocating engines operated on 


distillate, while those run by belted induction motors appear to give 
little troub!e. 


Steam was the first power used at Pomona for pumping, but elec- 
tricity is rapidly driving out both steam and di-tillate engine plants. 
At present there is but one steam plant in the district, and this is 
equipped with a 15 H.P. motor, which is used to operate the pumping 
apparatus in the long period between irrigation seasons, when it 
would be impossible to operate the steam-engine installation at 
reasonable economy. Air lifts, which have been in service for some 
time, are also being replaced bv electrical outtits. "Ihe constant 
attendance required by steam pumping plants has been one of the 
chief objections to their use. The electric pumping plants require 
practically no attendance except for starting, and many of these run 
for five or six months at a time without stopping more than once for 
an hourorso to enable the owner to makea hasty inspection. Another 
reason why electricity is driving out the distillate engine in this 
service i$ found in the skilled attention which internal-combustion 
equipment demands as the price of anything like reliable service. 'l'he 
engines must be oiled at least every six hours, and soon demand 
repairs. Their depreciation is extraordinarily high, and when the 
cost of attendance is considered the installation of electric service 
is practically assured. Again, the variations in head of water during 
the season are great, and this makes it practically impossible to 
secure good economy of operation with the gasoline or distillate plant. 
It is better for the engines to be run underloaded when not provided 
with constant attention, and this results in an extreme loss in eft- 
ciency. With the electric drive the efficiency may fall off as the load 
drops, but the reliability of service in nowise suffers, and the superior 
cleanliness. simplicity and long life of the motor-operated plants have 
resulted in their increasing installation throughout the district in 
preference to other motive powers. No adjustments of the motors 
are required, and the changing conditions of well-water levels are 
met by substituting various sized pullevs for those in operation upon 
a given water table. For this reason the pumping plants are elec- 
trically driven through belts rather than gearing or direct connection. 
It is a striking fact that the cost of fuel is not the greatest expense 
in pumping. The fuel cost is usually not over 25 per cent. of the 
whole, including the inevitable but often overlooked items of interest, 


taxes, depreciation, repairs and attendance. The fire risk of the- 
distillate plants is also heavy, and even a small blaze at the beginning: 
of a season is capable of causing such an interruption of service that 
the crop on the particular area to be irrigated may be ruined. The- 
use of the belt drive reduces the initial cost of machinery somewhat, 
although offset in à measure by the increased size of building neces- 
sary. Belt centres are usually about 25 ft. apart, and the pulleys 
are large, in order to enable the weight of the belt to prevent exces- 
sive slipping, the pull on the bearings also being less than with a 
short, tightly stretched belt. Centrifugal pumps that need priming: 
are provided at thetop of theshaft withasmall hand pump connected 
with the large pump casing by a small pipe. The water is distributed 
mainlv through concrete or vitrified pipes laid underground, with 
hydrant outlets feeding the ditches. 10 in. and 12 in. pipes are laid 
from private pumping plants for the irrigation of alfalfa. The 
hydrant outlets of a typical orange grove are 2 in. in diameter, set 
four at the top of the riser, the latter being 7-5 in. in diameter and 
about 1ft. high. The outlets are spaced on quadrants, to provide 
for the maximum delivery to ditches running in various directions, 
Cast-iron controlling gates of local manufacture are generally em- 
ployed on the distributing lines. Reservoirs are largely used by both 
private and company organisations for water distribution, in order- 
to secure the flexibility of flow necessary in handling diversified crops 
and at different seasons. The private plant owner whose machinery 
is operated electrically finds himself possessed of a cheap and vet 
reliable service which can be utilised whenever necded agriculturally, 
rather than according to schedule on a fixed date per month and 
without regard to the necessities of the case. | 

One of the most representative installations of a private owner is. 
located on the Johnson estate, near Claremont. "This plant consists 
of a deep-well pump driven by a 35 H.P. 440-volt induction motor 
set on concrete foundations, the pump being mounted at the top 
of a well and having a lift of approximately 230 ft. Water drawn 
from the underground strata through the well and pump riser is 
delivered from the pump house into an adjacent concrete reservoir 
approximately 100 ft. in diameter and about 12ft. deep, from which 
drafts are made as required at different points on the estate. Delivery 
from the reservoir is by gravity. The punip-house is a stone building 
with a monitor at one end, into which the 10,000-volt leads pass, 
terminating in à transformer compartment at the end below. The 
usual derrick is provided at the opposite end for handling the pump 
parts, and the motor is equipped with the usual automatic switching 
apparatus. By varying the gate opening in the lines leading from 
the reservoir the owner can adjust the quantity of water to the crop 
conditions, and the use of the reservoir also enables the pumping plant 
to operate under steady conditions of demand. More than this, the 
provision of the reservoir enables much night work to be eliminated 
in.the orchard irrigation, on account of the adjustment. of the flow 
possible in the daytime. Most of the large plants are equipped with 
weirs. The irrigation of orange orchards is handled by a head in 
general varving from 60 to 70 miners’ inches for best results, and in 
alfalfa work the head runs from 100 to 200 miners’ inches. A small 
reservoir giving a delivery of 60 miners’ inches can be built of con- 
crete for about £200. Where pumping plants are installed in a group 
and owned by friendly interests it is customary to place the trans- 
formers in a small corrugated-iron and frame house, with ample pro- 
vision for ventilation and protection by careful wiring and ample 
conductor spacing against fire or short-ciicuits. The motors are 
then supplied with current at 440 volts, over short branch lines 
carried from the transformer house to the pump houses. 


RECENT DEVELOPMENTS IN AUTOMATIC EXCHANGE 
TELEPHONE SYSTEMS. 


BY G. H. GREEN, B.SC. 


Summary. —Early suggestions for automatic telephony are referred: 
to briefly, and the fundamental principles underlying modern systems- 
are then described more fully. A detailed description is given of the 
circuits of the “three -wire " and ** two-wire ” Strowger systems, and. 
reference is made to some features of interest in the Epen and. 
G.P.O. exchanges recently opened. 


The problem to be solved by an automatic exchange system 
may be stated as follows: A number of subscribers’ lines are 
brought to a central station or exchange, and it is desired to. 
find means whereby each line may be connected to, and dis- 
connected from, any of the other lines at the will of the sub- 
scriber, without the help of operators. Means must also be 
provided for preventing connection being obtained with a busy 
subscriber, and for ringing up the wanted subscriber. 


THE ELECTRICJAN, NOVEMBER 8, 1912. 


175: 


In order to understand the more recent developments it is 
necessary to refer briefly to early attempts, which met with 
comparatively little success. Attempts were made as early 
as 1879 by Connolly and McTighe to solve the problem, and 
since that date numerous systems have been worked out more 
or less completely, but it is not until comparatively recent 
years that automatic telephony has been established on a firm 
commercial basis. At the present time there are from 300,000 
to 400,000 subscribers in the United States connected to 
automatic exchanges, and this number is rapidly increasing 
year by year. 

The principle underlying most methods of interconnecting 
subscribers in automatic exchanges is illustrated diagrammatic- 
allyinFig.l. Each subscriber’s line terminates at the exchange 
in a step-by-step ratchet-and-pawl switch, A, carrying a pair of 
contact arms or wipers, B, which can be moved step by step into 
engagement with a number of pairs of contacts, C, arranged in 
the travel of the wipers. The switch can be rotated by 
successively energising the rotary magnet D, the armature of 
which carries a pawl engaging a ratchet on the switch shaft. 
The switch is rotated against the tension of a spring, being 
held in its operated position by a detent on the armature of the 
release magnet E, so that when this magnet is energised the 
spring returns the switch to its normal position. The figure 
shows the switches associated with the lines of subscribers 
Nos. 2,4, and 6. The lines of each subscriber are connected to 
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Fic. 1.—A SIMPLE AUTOMATIC SYSTEM. 


the wipers B and to the magnets D, E of his individual switch, 
and also to a certain set of fixed contacts in the switches of all 
the other subscribers, subscriber No. 4, for example, being 
connected in multiple to the fourth set of contacts in all the 
other switches. The magnets D, E are connected to the un- 
earthed pole of the exchange battery, and the subscribers are 
provided with means by which they can connect each of their 
line wires to earth. If, then, subscriber No. 2, or any other 
subscriber, wishes to call No. 6, he earths his a-line six times 
in succession, thus sending six current impulses through his 
magnet D, which brings his wipers on to the contacts connected 
to subscriber No. 6, thus interconnecting the two lines. To 
release the connection, the calling subscriber earths his b-line, 
thus energising his release magnet E. The system shown in 
Fig. 1 does not, so far as the writer is aware, represent any 
existing installation, but is intended rather to indicate the 
nature of the problem to be solved. 

It will at once be seen that the number of subscribers which 
can be dealt with in this way is very limited, and several 
proposals were made to increase the capacity of the system. 
One of these proposals was the arrangement of the fixed 
contacts of the switch on the two-co-ordinate principle, in 
such a way that the wipers were moved by magnets, under the 
control of the subscribers, in one direction to select a particular 
row or level of contacts, and then in another direction to select 
a particular contact in this row. Working along these lines, 


rotary magnet RM in all positions of the wiper shaft, this 
being necessary, since the vertical adjustment occurs before the 
rotary movement. As before, the subscribers’ lines are 
connected to the wipers B, and to the magnets VM, RM of his 


' Mr. A. B. Strowger finally evolved the form of switch which is 


associated with his name, and which forms the basis of nearly 
all the automatic systems at present in use. Fig. 2 is a 
diagrammatic view of a Strowger switch, the fixed contacts 
being arranged in rows in a cylindrical bank, there being 
usualy ten rows of contacts, each comprising ten sets of 
contacts. The switch wipers are capable of movement in a 
vertical direction to select a particular row, and also in a 
rotary direction to select a contact inthisrow. To effect these 
two movements the wiper shaft carries two kinds of ratchets, 
one consisting of a number of circular horizontal teeth, F, engaged. 
by a pawl on the armature of the lifting or so-called “ vertical ”. 
magnet, VM, and the other consisting of a ratchet drum, G 
having long vertical teeth so as to be engaged by the pawl of the 


individual switch and also to a certain set of contacts in the 
switches of all the other subscribers. Each subscriber's 
number has two digits, the “‘tens” digit indicating the level 
and the “ units" digit the particular set of contacts in that 
level, in which his line terminates in the switches of the other 


subscribers. Thus to call subscriber No. 79, a subscriber first 
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Fic. 2.—System Usixa Two-Co-oORDINATE STROWGER SWITCH. 


sends seven impulses through the vertical magnet VM, which 
raises the wipers to the seventh level, and then sends nine 
impulses through the rotary magnet RM to rotate the wipers 
tothe ninth contact in thislevel. A release magnet is provided 
which removes the detents from both the vertical and rotary 
magnets. 

This form of Strowger switch was able to select any one of a 
hundred lines, but this in itself was of practical value in only 
the very smallest exchanges. Attempts were therefore made 
to extend the capacity of the switch so as to serve a thousand 
lines. In one form, the general arrangement of the switch 
just described was retained, but its capacity was increased by 
the use of ten sets of cylindrical contact banks and ten in- 
dependent pairs of wipers, all on the same shaft. The process 
of selection then involved three steps—first, the selection of 
the pair of wipers serving the contact bank containing the 
desired line (hundreds digit), secondly, the vertical adjustment 
of the wipers (of this and all the other contact banks) to select 
the required level (tens digit), and finally the selection of the 
particular contact in this level (units digit). The idea of 
increasing the capacity of the switches in this way has been 
abandoned, and the desired capacity of the system is now 
obtained by means of the so-called trunking-system, in which 
each talking connection is established and maintained througb 
two or more switches in series, these switches being usually 
of the general type shown in Fig. 2. 
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TRUNKING SYSTEMS. 


Proposals had long been made to establish a talking circuit 
through two switches in series, the general idea being indicated, 
in the diagram Fig. 3. In a system of 99 subscribers, each 
subscriber had at the exchange.an A-switch and ten B-switches 
The A and B switches were alike, in that each had ten contacts 
on to which its wipers could be set, but the magnets of the 
A-switches responded to positive currents, and those of the 
B-switches to negative currents. Each of the ten contacts of 
the A-switches was connected to the magnets and wipers of 
one B-switch, the contacts of which were connected to the 
subscriber’s lines. Thus to call subscriber 79 it was necessary 


A-SWITCH 


Fic. 3.—TRUNKING SYSTEM. 


to send seven positive impulses to set the A-switch on to the 
contacts of the B-switch serving the lines 70-79, and then to 
send nine negative impulses to set this B-switch. If the B- 
.8witches are of the Strowger type, so that each serves 100 lines, 
it will be seen that as many as 999 lines can be interconnected 
in pairs through two switches in sesies, but at the cost of no 
less than 999 A-switches or “selectors” and 9,990 B-switches 
or “connectors.” Efforts were therefore made to reduce the 
number of connectors, and the first step in this direction is 
illustrated by the exchange installed at Augusta, Ga., U.S.A., in 
1897. In this exchange, the selectors of a one co-ordinate 
type were arranged in groups of ten, and the corresponding 
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Fic. 4.—TRUNKING SYSTEM OF AUGUSTA EXCHANGE. 


-contactsin each group of ten selectors were multipled together 
and connected to a Strowger connector, as shown in Fig. 4. 
Thus, to call line 345, a subscriber moved his selector to its 
third contact, thus obtaining control of a connector serving 
subscribers 300-399. Each group of ten lines thus had access 
to ten connectors serving the different hundreds, so that the 
total number of connectors was equal to the number of selectors. 
"The obvious drawback to this system was that when one 


subscriber in a group of ten had established connection with a 
subscriber in a particular hundred, none of the other nine 
subscribers of the group could connect himself with a line in 
this hundred, although they could connect up to lines in the 
other hundreds sections. This appears to have been the first 
trunking system to be used commercially, and is of consider- 
able interest as showing the way in which the modern trunk- 
hunting system was evolved. 


TRUNK-HUNTING SYSTEMS. 


The drawback just mentioned was entirely obviated, and a 
further reduction in the proportion of connectors was effected, 
in the most satisfactory manner, by the system of trunk hunt- 
ing, which is found in one form or another in nearly all the 
systems in commercial use. The principle of trunk hunting 
will be clear from a consideration of Fig. 5. Let us assume 
that a subscriber is provided at the exchange with a Strowger 
switch, A, serving as a selector, and that each set of contacts in a 
certain row is connected to the corresponding set of contacts 
in the same rows in the Strowger switches B, C of several other 
subscribers, and that the trunks interconnecting these contacts 
terminate respectively in connector switches, D, E, F, all of 
which serve the same hundreds group. Under these circum- 
stances it is immaterial to the calling subscriber to which 
connector he obtains access, provided only that it is not in use 
by any other subscriber. The trunk-hunting idea involves a 
testing-action whereby each trunk is automatically tested in 
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Fic. 5.—TrunNK Hewntina SYSTEM. 


turn during the rotary movement of the selector, until a trunk 
leading to a disengaged connector is found, the rotary movement 
being then arrested, with the wipers resting upon the terminals 
of the idle trunk. In order to make this test, each switch 1s 
provided with a third wiper, G, termed the test wiper, and each 
trunk (hitherto regarded as a pair of wires) has a third lead, 
which terminates in a special test contact in the path of the 
test wiper. Each test wiper is shown connected to the battery 
through a relay, R, which controls a circuit through the rotary 
magnet RM of the selector, and a constantly rotating inter- 
rupter, H. The test leads of the connector trunks are given a 
distinguishing potential according as the connectors to which 
they belong are engaged or disengaged. In the example 
chosen, the vertical movement of the connector shaft 5 allows a 
spring, T, connected to the test lead to engage an earthed con- 
tact, the test leads of engaged connectors thus being earthed, 
while the test leads of idle connectors are dead. Let us assume 
that a selector has been raised to the required level and then 
rotated one step so that the wipers engage the first set of 
contacts in this level. If the connector connected to this 
set of contacts is not in use, the relay R remains de-energised 
and the selector comes to rest at once. If, however, this 
connector is in use, the relay R energises over its test lead, and 
causes a current impulse to pass through the rotary magnet RM, 
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which moves the sélector wipers on to the next set of contacts. 
If these belong to a busy connector, the relay R remains 
energised and allows a further impulse to pass through the 
rotary magnet, and the process is repeated until an idle con- 
nector is fourid, when the relay R de-energises and the selector 
at once comes to rest. 

It is found in practice that at the busiest times of the day 
not more than ten subscribers in each group of à hundred sub- 
scribers are engaged, as called subscribers, in conversation at 
the same time, and it is therefore only necessary to provide ten 
connectors through which each group of one hundred lines can be 
called. Thus in a system of 1,000 subscribers, divided into 
ten groups of 100 each, there would be 1,000 selectors and only 
100 connectors. In larger exchanges of 10,000 subscribers 
a connection is made in three steps, through two selectors, 
termed first and second selectors, and a connector. The 
exchange is divided into sections of 1,000 each, and each of 
these sections into ten groups of 100 each. The first selectors 
select the section of the exchange according to the thousands 
digit of the wanted subscriber, the second selector selects the 
group of that section according to the hundreds digit, and the 
connector makes the final connection with the terminals of the 
required line. To each section of 1,000 lines, with their 1,000 
first selectors, are allotted 100 second selectors, serving the 
ten different sections of the exchange, and the circuits are so 
arranged that a calling subscriber raises his first selector 
wipers to the level of the trunks leading to second selectors 
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Fic. 6.—Mcutiretina DiíaGRAM or 10,000-LINE EXCHANGE. 


serving the desired thousands section of the exchange, and 1s 
then automatically connected to an idle selector in this section, 
thus completing the first stage of the connection. The ten 
sets of contacts forming the first level in each of the first selectors 
are multipled to ten trunks leading to second selectors serving 
the first thousands section; the ten sets of contacts in the 
second level of each first selector are similarly multipled to ten 
trunks leading to second selectors, serving the second thousands 
section, and soon. It is essential that this method of multi- 
pling should be thoroughly. appreciated in order to follow the 
operation of the system. The multiphng diagram, Fig. 6, 
shows the first selectors of subscribers 1,000, 1,001, 1,002, 
1,998 and 1,999. The two arcs represent two only of the ten 
rows of contacts, the eighth and ninth levels being shown. 
In these levels. three sets of contacts only are illustrated, the 
first three contacts (out of ten) of the eighth level being shown 
as connected to three trunks (out of ten) leading to second 
selectors of the 8,000—8,999 section ; and the last three contacts 
(out of ten) in the ninth level being connected to three trunks 
leading to the second selectors of the 9,000-9,999 section. In 
this diagram, each trunk consisting of three leads 1s represented 
as a single wire. A calling subscriber wishing to select sub- 
scriber No. 8,642, say, first raises his selector to its eighth level, 
whereupon it proceeds to rotate in this level, under the control 
of means described later, until it finds the terminals of a trunk 


leading to an idle second selector. The subscriber is thus: 
connected to a second selector serving the 8,000—8,999 section.. 
The contacts of the second selectors are multipled in a similar 

way to the connectors in their sections. Fig. 6 shows three of 

the contacts in the sixth and seventh levels of the second 

selectors B multipled to three of the trunks of connectors, D, E 

serving the groups 8,600—8,699 and 8,700-8,799 respectively. 

Similarly, the sixth and seventh levels of the second selectors 
C are multipled to the trunks of connectors serving the groups 

9,600-9,699 and 9,700-9,799, respectively. The fixed contacts of 
each group of connectors are multipled to the lines of the 100: 
subscribers served by that group of connectors. In the 

connectors serving the group 8,600-8,699, just instanced, the 

first row of contacts of each connector, would be multipled to 
the lines of subscribers 8,610 to 8,619, the second row to lines. 
8,620-8,629, and so on, the tenth row being multipled to lines 

8,600-8,609, 0 always signifying ten in automatic telephony. 

Thus in calling subscriber 8,642, the first selector 1s raised to its 

eighth level and rotates to find an idle second selector, which 1s. 
then raised to its sixth level and rotates to find an idle con- 

nector serving the 8,600—8,699 group. The connector is then 

raised to its fourth level and then positively rotated to the 

second contact in this level. Such a connection is indicated 

by the thick line in Fig. 6. 


(To be continued.) . 


SATURATION CURRENTS IN SELENIUM.* 
BY F. KAEMPF. 


Summary.—The investigation has led to the following results: (1) On 
considerations of conduction in bodies of low metallic conductivity an 
attempt was made to find a saturation current in selenium. ‘This at- 
tempt was successful under suitable conditions, and thus for the first 
time a saturation current in a solid was obtained. (2) In the same 
selenium preparation a positive or a negative potential effect may be 
obtained, according to the voltage applied. 


If an increasing voltage is applied to a selenium cell, then, accord- 
ing to Adams,T the current does not rise in proportion to the voltage, 
but more rapidly, i.e., the resistance of the cell decreases. This 
“ potential effect," which also occurs in other materials of high 
resistivity (e.g., antimonite), has been recently studied in detail by 
Luterbachert and Ries.$ Luterbacher comes to the conclusion that 
the resistance at very high voltages finally assumes a constant value. 
Ries, in his investigations, follows up the time curve of the change 
of resistance and its disappearance. 

It may be stated at once, that besides this comparatively slow 
reduction of the resistance, which requires several seconds or minutes 
to establish itself, there is also an almost instantaneous reduction 
superimposed upon the former, as shown by the present researches. 
It is this instantaneous reduction which will be discussed in the first 
instance. 

Characterised as it is by a more rapid rise of the current in pro- 
portion to the voltage, this reduction recalls what happens in the 
surface ionisation of gases, where for small voltages the current in- 
creases as the square of the P.D. If this analogy is more than a mere 
accident, the conductivity of selenium and similar substances may 
be regarded as the superposition of à proper conductivity due to 
dissociation and a conductivity developed at the junction of the 
selenium and the metallic electrodes. The author undertook to 
examine the consequences of such a view, and especially to test the 
possibility of obtaining saturation currents in selenium. The present 
communication gives the proof of the existence of such a saturation 
current. Further quantitative investigations on some results 
derivable from this are being carried out and shall be communicated 
later. 

Since the conductivity of selenium is, according to the view now 
prevalent, of an electronic nature, the mechanism of such conduction 
shall be discussed in the first place. 

The Possibility of Saturation Currents in a Body of very low Elec- 
tronic Conductivity.—What distinguishes electronice conduction in 
solid bodies from electrolytic conduction is, apart from the absence 
of material transportation, that according to all observations hitherto 


* Translated from the “ Phys. Zeitschrift," 13, pp. 689-604, 1912, 
+ “ Proc." Rov. Soc. 33, 535. 15875. 
f ' Ann. der Physik," 33. 1,392, 1910. 
§ ' Ann. der Physik,” 36, 1.055, 1911. 


g Sec also Fournier d' Mb». 
“ Proc." Roy. Soc. A86, 452, 1912. 
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made, conduction is due solely to negative electrons, whereas the 
.positive atom must be regarded as stationary. This brings out at 
once & fundamental difference between a saturation current in a solid 
and one in a dense gas. Assuming that the body C is placed between 
-electrodes of good metallic conductivity, then on establishing a P.D. 
at the electrodes there will be a saturation current in à gas as soon as all 
ions produced in the gas are drawn to the electrodes by the electric 
field, t.e., when the life of each ion is equal to or longer than the time 
taken by an ion in passing from one electrode to the other under the 
influence of the electric force. The determining factor is the time 
-occupied by the slowest ions. If, however, as in electronic conduc- 
tion, the particles of one sign have zero mobility, then, if no ions can 
enter the body C from the electrodes, an enduring current would be 
impossible owing to the accumulation of ions. This current, there- 
Íore, is conditioned by the number of electrons entering the body 
from the cathode. The problem of the possibility of a saturation 
current therefore amounts to the question whether, and to what 
extent, electrons can enter the body C. In the limiting case when 
C is an insulator, the electrons cannot leave the cathode owing to the 
electrostatic attraction of their images, unless either the P.D. is 
-enormously high or the electrons are endowed with high proper 
velocities, as when illuminated by ultra-violet light. Molecular dis- 
4urbances do, indeed, impart to them velocities sufficient to enable 
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them to proceed a short distance (0) beyond the limits of the metal, 
‘whereupon they return to it. But if these electrons encounter 
positive atoms within the distance Q, they are prevented from re- 
turning. Now the sum total of the positive charges may, in an 
extreme case, be equal to those liberated by dissociation, say Nag, 
when N is the number of molecules dissociated per unit volume and 
time, and a the sectional area. "Then, according to Rother's experi- 
ments,* 0 may be put equal to 0-0001 mm., taking into account the 
density of the selenium. This space may therefore be regarded as 
highly ionised, with the limitation that only as many electrons can 
leave it in the direction of the less conducting body as it contains 
positive ions. If, therefore, we succeed in extracting that number 
of electrons in unit time, we shall observe a saturation current. 
With small E.M.F.s, on the other hand, there should be an increase 
of conductivity with rising voltage, as in gases with surface ionisa- 
tion. i 

Success can, of course, only be expected in the case of very bad 
conductors, if only because they alone allow of the establishment of 
a high potential gradient without undue interference by Joulean heat. 
For the same reason very thin conductors are advantageous, owing 
:to the quicker loss of heat. 


go E par 
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According to the above reasoning, the amount of the saturation 
‘current must be given by the number of electrons liberated in the 
limiting layer, i.e., by the number N. But the conductivity is given 
by nue, where n=*/ N/a, and u = the mobility, n = number of elec- 
trons per unit volume, e the electronic charge, and a the coefficient 
of recombination. Concerning a and hence also N, we know nothing, 
hence selenium was chosen as a body which indicated a relatively 
small N and a by the potential effect, and also promised many experi- 
mental advantages owing to its property of increasing the number of 
its electrons under the influence of light. After many negative 
experiments it was eventually found possible to attain a positive 
result by means of the following methods of preparation and measure- 
ment. 

The Selenium Preparations.—A fairly thick platinum mirror was 
burnt into a glass plate in the usual way, and a fine line was removed 
with a graving tool in a dividing engine. In good preparations the 

width of the gap was 0-06 mm. to 0-025 mm. This gap and, of 
course, the adjacent platinum were covered with selenium by cathode 
-disintegration, the rest of the platinum being covered with a stencil 
plate of thin mica. The cell had then the form shown in Fig. 1. 


* “ Phys. Zeitschrift," 12, p. 671, 1911. 


The annealing of the cells was done by Ries's method, and special 
attention was given to quick cooling in order to obtain non-hygro- 
scopic preparations. They showed the characteristics attributed 
by Ries to normal selenium preparations. The annealing itself, 
which was done in the electric furnace, does not, however, appear to 
go so far in these thin layers as it does in more compact masses of 
selenium, for although the slate-grey colour of annealed selenium 
was shown by reflection, they transmitted a feeble dark-red colour 
in the microscope. The resistance of the cells was enormously high, 
being between 10 and 1,000 megohms. The sensitiveness was some- 
times very high. In one preparation the resistance in a bright light 
fell to th of its original value. 


Method of Observation.—The circumstances, already referred to, 
that the resistance of selenium is quite gradually changed by the 
passage of the current (the inertia of the , 
process suggesting a chemical change or 1001] 
displacement of the equilibrium) rendered a 
impossible any observations with a steady «hl, Eu 
current even with a galvanometer of a | -ji 
period of only one second, except for very 
small voltages. A ballistic method was 
therefore used. Since, on the other hand, 
even the pure electron current requires a 
certain small time interval to reach a steady 
state, the scheme of connections shown 
in Fig. 2 was employed. 

In the diagram S indicates the current source, Z the selenium cell, 
E a key for making contact, K a short-circuit key, A a cut-out, M a 
mica condenser of 1 mfd., G the galvanometer, R a key. The current 
source consisted of a small high-potential battery of accumulators H 
(Fig. 3), which, with the help of five single accumulators A and a 
rheostat R, yielded any voltage from 0 to 300. The terminal P.D. 
was measured by means of a voltmeter with a variable range. E,K 
and À were parts of a pendulum interrupter, with a pendulum 1-5 m. 
long, and were mounted on a slide so that the time of interruption 
could be varied. The times of short-circuiting and condenser chang- 
ing were of the order of 0-05 second. The process was as follows : 
The contact R between condenser and galvanometer was severed, 
the electromagnetic catch was released by breaking a contact, the 
pendulum makes the circuit at E, then the short-circuit K is knocked 
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away, and the contact A is severed. Immediately afterwards the 
charge of the condenser is measured ballistically with the galvano- 
meter by closing R. Between every two measurements an interval 
of 4 to 5 minutes elapsed. In order to have a definite extent of 
current sheet for the illumination current, the light was made to 
impinge upon the unplatinised glass surface. This has the effect 
that, but for the few rays penetrating the platinum, only the selen- 
ium contained between the platinum electrodes is illuminated. 


Results.—Table I. and the curves of Fig. 4 give the results ob- 
tained with cell I, whose width of gap ranged from 0-060 mm. to 
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0-062 mm. In the curves s the ordinates of the measured current on 
illumination L, and those of the current due purely to illuminated 
L, x L,--D are “reduced to one-third of the scale of the dark current 
D, so m to bring these curves into one diagram. The curves show 
in the first place that there is indeed a saturation current, though only 
at very hign potential gradients, since a voltage of 70 or 80 means a 
potential gradient of some 12,000 volts per centimeter. Further, it 
is surprising, especially in the pure light curve, that it is not the final 
values of the curve which show the maxims, as might be expected in 
a normal saturation current, but that they show some falling off 
behind the lower voltages. One might he tempted to attribute this 
to errors of observation. This was, indeed, the authors view at 
first, but repeated measurements on this and other preparations 
always showed the same course, so that the reality of the pheno- 
menon is beyond a doubt. The cause was eventually found in the 
slow potential effect slreedy referred to. For experiments with a 
steady current showed that the reduction of resistance only occurs 
at voltages which are not too high; whereas at voltages at which 
the current is nearly seturated the effeet is reversed, i.e. 
produces an increase of resistence. Jf, therefore, we retain the term 
potential effeet," introduced by Luterbacher, we have here a 
“negative potential effect.” If the current is only flowing for a 
short time, the effect will only appear to a slight extent, but, as shown 
by the curves, it docs not disappear i in spite of the short interval. By 
using somewhat shorter times it was found possible to reduce this 
error in the two following cells, so that « further reduction appeers 
possible in this direction. 


. the current 


Table I. | 
Deflection. 
Voltege. Differenec. 
Dark Licht. 
2-0 3-7 40 42:3 
3-0 6-0 | 73 | 67-0 
4-0 | 5:4 | 96 87-0 
50 | 10-7 125 114-3 
T5 16:5 t 200 183-5 
10-0 | 23-0 280 251-0 
21-0 28-0 660 607-0 
31-5 10-4-0 | 980 876-0 
42-0 151-0 1190 1039-0 
902-3 199-0 1330 1131-0 
61:5 239-9 1390 1151-0 
715 278-0 1430 1152-0 
82-0 320-0 1460 1140-9 
02-5 350-0 | 1470 1120-9 
102-5 360-0 1460 i 1100-0 
113-0 370-0 | 1460 | 1090-0 
123-2 370-0 | 1480 | 1110-0 
134-0 375-0 | 1450 1075-0 
145-0 380-0 1460 1080-0 
155-0 370-0 i 1460 1090-0 
Table IT. 
| Deflection. | 
Voliave joo ————— Difference. 
Dark | Light. | 
5 | 25 | 100 97-5 
10 9-7 152 142-5 
15 | 13:3 168 154:7 
20 | 15:8 179 163-2 
25 16-3 186 169-7 
30 | 16: | 188 L5 
35 | 16-5 IN3(9) —— 166-3 (7) 
40 16:5 | 156 169-5 
a0 ) 16-4 | lab 169-4 
‘Table II. 
Detlee tion. 
Voltage. — eget — -- 07 - sia 
Dark. Lighi A Licht B. 
l Go 2:) | 4:6 
2 14 6-4 | 11-0 
4 2-0 14:1 | 23-9 
8 5:0 ziel | 48-9 
12 8-7 | 44:5 12:9 
15 11-6 52-0 | 83-2 
20 14-8 66-2 | 103-8 
25 15-2 77-0 122-0 
30 20:8 7941 130-1 
35 28-5 | 84-5 | 131-5 
40 32-3 | 87°38 | 141-2 
45 | 34-2 | 88-2 | 141-2 
30 35:2 ia | 143-2 
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If we seck an explanation of the slow potential effect, we may 
reason as follows: According to the views above exponnded, the 
current increases the number of clectrons in the selenium, as it does 
in gases by surface ionisation. This happens so long as the currc at 
is far from saturation. When saturation sets in, the number is 
diminished. The increased number of electrons would lead to a. 
chemical (non-instantaneous) transformation into a more m.t:lliz 
body, whereas a reduced number would have the opposite effect. 
This view agrees with the fact that light, which increases the number 
of conducting electrons, also leads to a transformation into à morc 
conducting body, and darkness does the opposite. This view, now 
roughly indicated, that we may at will increase or reduce the number 
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of electrons by means of the current itself, shall be carried out more 
precisely in a later communication, partly in connection with uni- 
polar phenomena found in using unequal electrodes, Ke. 

Luterbacher's observation that the resistance at higher voltages 
ultimately becomes constant, is to be explained on this view by 
pointing out that the potential g eradients used bv him were not high 
enough to approach tho part of the curve which is concave down- 
wards. 

Anelogous results are given by Tables II. and IN.. 
Figs. 5 and 6. 
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Tebte IL and Fig. 5 refer to a cell whose width reuged from 
0-025 mm. to 0-032 mm. The ordinates of the HI anu: d and. pure 
light. current are reduced five times with respect (o the dark current. 

Table HI. and Fig. 6 refer to a cell whose width was pretty uwit- 
formly 0-043 mm., and to two different illuminations. As regards 
) Fig. 6. it must be stated that the pure light curve is not obtained from 
| the difference of readings, but from the differences in the ordinates 
of the curves. 

The material now furnished docs not, of course, suffice to decide 
concerning the correctness of the hypotheses, and the Petter must 
therefore only be taken as working hypotheses. 
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MR. S. D. SCHOFIELD'S ADDRESS TO THE YORK- 
SHIRE LOCAL SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS.* 


After referring briefly to the work of the Local Section, Mr. 
Schofield took for the main subject of his address some points in con- 
nection with electricity supply, as follows :— 

One lesson to be derived from the coal strike in the early part of 
this year is that it is incumbent upon all supply authorities to hold 
very large stocks of coal, and I consider that a six months' reserve 
stock is by no means excessive. Ordinarily, owing perhaps to the 
very excellent engineering work done for our large textile and other 
factories, the running and nraintenance of the power plant receives 
but scant attention, and it is only at exceptional times that the average 
factory owner realises how dependent he is upon his engineer. 

It is becoming a common practice for large works and factories to 
fall back on electricity supply undertakings when they find them- 
selves unable to obtain coal for steam raising. and when breakdowns 
occur, and temporary consumers thus secured often become pernta- 
nent, and turn out quite profitable. "This makes it necessary to hold 
larger stocks of fuel than were formerly required. In providing for 
these contingencies it might, at some stations, under certain con- 
ditions, be sound policy to supplement a coal reserve by storing low- 
grade oils. This may be done by using obsolete Lancashire boilers as 
storage tanks, fixing them in such positions as will allow the oil to 
gravitate to the front of the furnaces. 

At our annual dinner in February, 1910, Dr. Kapp remarked upon 
the tremendous developments that were taking place in the electrical 
driving of textile factories. The outcome of his remarks was the 
appointment of a committee to enquire into this subject, and to tabu- 
late all the available information. The Textile Institute were invited 
to join the enquiry, but, after several joint mectings had been held, 
they intimated that they preferred to continue their investigations 
independently. Provided the work is done, and done thoroughly, it 
is not very material who does it, but it appears to me that since Dr. 
Kapp first stimulated enquiry upon this subject, the manufacturers 
have found where their interest lies, and are adopting electric driving 
as quickly as it can be installed. 

One of the main things to be considered in the future is the fixing 
of standard pressures and periodicities. The day of small supply 
stations is passing away, and if electrical energy is to be universally 
adopted for industrial purposes, at prices which will be profitable 
alike for the producer and consumer, it can only be done when gene- 
rating with large units at stations where fuel can be obtained easily 
and cheaply, and where an abundant supply of water for condensing 
purposes i$ available. Generating stations which were put down to 
supply direct current, and which, for economic reasons, were neces- 
sarily in the centre of a given area, will be dismantled and utilised as 
sub-stations, taking current in bulk from a large central station. The 
question as to whether these large stations will be controlled by com- 
panies or by groups of local authorities will settle itself in the future. 
The jealousy so aften existing between local authorities may, of course, 
be a stumbling block in the way of group control. 

The practice of taking large sums of money from the profits of 
trading departments is very dangerous. Let the prices in each trad- 
ing department be adjusted to leave a fair nrargin over production or 
operating costs, as the case may be. If any sum has heen taken from 
the rates in support of an undertaking in its early days, by all means 
return such sum back to the rate fund. After providing for interest 
and sinking-fund charges, repairs, maintenance of plant, &c.. provide 
a fund for replacing obsolete or un-economical plant by more effivient 
units. Create and maintain a reasonable reserve fund, but not too 
large, as it offers too big a temptation to local chancellors of the 
exchequer, who naturally wish to keep the rates as low as possiblo. 
When all this is done, such short-life apparatus as meters, servicos, 
street-lighting equipment, motors and switchgear, cooking stoves, &c., 
should be paid for out of revenue. In my judgment any undertaking 
which did that could be considered on a sound financial footing, and if 
there was still a large balance left it would be high time that a 
" Consumers’ Protection Society " was formed. 

At no time in the history of electrical engineering was there such 
marked activity in all its branches as there is to-day. The advantages 
of electricity for heating and cooking are now being realised, and, if 
this new demand is properly developed, it will mean, not only in- 
creased quantity of apparatus in use, but also new and heavier mains 
and additional generating units. 

One result of the very excellent plaut now provided for electricity 
generation and distribution is a tendency on tho part of engineers to 
become stereotyped in their methods, and, in too many cases, to 


* Abstract of the inaugural address delivered on Wednesay last by 


Mr. S. D. Schofield, chairman of the Yorkshire Local Section. 
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refuse new business because it does not fall in with “ red-tape ” con- 
ditions. In one case I remember, textile machinery had been installed 
in a new factory, and the owner was anxious to start running, but was 
unable to do so because of the delay in delivering the engines and 
boilers. An agreement was made to take 40 to 50 H.P. from the 
electric mains for a few months, but, before 12 months had elapsed, 
the demand was for 200 H.P., and the factory owner, recognising the 
advantages of the electric drive for textile work, has now decided to 
couple a generator to his engine, and convert the whole of the power 
transmission to electric driving. During the peak loads at the supply 
station, whilst this particular load was on, lead-covered paper-insu- 
lxted cables were run at a current density of 2,700 amperes to the 
square inch, and the voltage drop from station to consumers was 100 
volts on a 560-volt initial pressure. The difficulty was overcome by 
running this particular feeder on a separate generator during factory 
hours, quite apart from the remainder of the supply, using the three- 
wire balancer for the ordinary area, and balancing the special supply 
bv means of the battery. In many other instances throughout the 
country, additional consumers have often been obtained bv the 
readiness of supply authorities and companies to step in and supply 
electrical energy at short notice, when the ordinary power units 
(steam or gas) have broken down. Apart from the particular advan- 
tage to the firm in difficulties, these cases are striking advertisements 
of the manifold advantages of electric driving. and of the ease with 
which electrical energy can be obtained in emergencies. 

I mention these cases merely to emphasise the point that supply 
engineers should be always open for business, if there is a margin on 
the right side in it, even if it compels them temporarily to overload 
plant and mains. In these days of first-class plant and standardisa- 
tion there is à tendency to practise caution until it ceases to be a 
virtue. 

After referring to the importance of the human element in securing 
continuity of supply, and also to the various methods necessary in 
handling different types of men, Mr. Schofield said that after a long 
experience of electricity supply he was now leaving it for an appoint- 
ment of an entirely different kind, and he very much regretted that it 
was the last meeting of the Section that he would be able to attend. 


THE LAW OF CORONA AND THE DIELECTRIC 
STRENGTH OF AIR. 


At the Annual Convention of the American Institute of Electrical 
Engineers à few months ago, Mr. F. W. Peek, Jun., contributed the 
second part of his Paper on the above subject. The first part of 
this Paper was read at the 1911 Convention, and gave the results of 
investigations of corona formation and loss. That work has been 
continued with a view to rationalising the formulas and getting at 
the fundamentals of corona loss. The following is a summary of the 
results of the investigations described in the two Papers:— 


Part I. 

The disruptive critical voltage is e,— m,g,r log, S/r kilovolts to 
neutral, where g, is the disruptive gradient of air in kilovolts per 
centimetre at 25°C. and 76 cm. barometer (29-8 kv. per centimetre 
maximum and 21-1 kv. effective), r—=radius of conductor in centi- 
metres, S=distance between conductor and return conductor in 
centimetres, m,=a constant depending upon the condition of the 
conductor surface (—1 for polished conductors, 0-98—0-93 for 
roughened or weathered wires, and 0-89 to 0-83 for cables. 

Luminosity of the air surrounding the line conductors does not 
begin at the disruptive critical voltage e„ but at a higher voltage e,, 
the visual critical voltage. While theoretically no loss of power 
should occur below the visual voltage e,, some loss does occur, due to 
irregularities of the conductor surface. 

The visual critical voltage e, is derived from the disruptive 
gradient g, by the equation 


3-301 So. 
ec =M, Jr (1 + VE ) oe. kilovolts to neutral, 
where m,.=m,=1 to 0-93 for wires. and = 0-72 for local corona all 
along conductor, and 0-82 for decided corona all along conductor 
in the case of seven-strand cables. 
3-926 
27340 
centimetres and (— temperature degree centigrade. 

The corona loss is (a) proportional to the frequency f (over com- 
mercial range) ; (5) proportional to the square of the excess voltage 
above the disruptive critical voltage ep; (c) proportional to the 
square root of the conductor radius 7, and inversely proportional to 
the square root of the conductor distance. 

_ The disruptive critical voltage e, is that voltage at which the dis- 


ó—air density factor— where b= barometric pressure in 


= ES a e m mE ——— ——— 


ruptive voltage gradient of the air is reached at the conductor surface. 
Hence it is (a) proportional to the conductor radius r and log, 
S/r: (b) proportional to the air density; (c) depending somewhat 
on the conditions of the conductor surface as represented by m. 

Humidity or “ vapour products’ have no effect on either the 
critical voltage or the loss. Smoke lowers the critical voltage and 
increases the loss. Heavy wind has no effect on the loss or critical 
voltage at ordinary commercial frequencies. The weather con- 
ditions that really count practically and which must be seriously 
considered in the design of transmission lines are as follows: Fog 
lowers the critical voltage and increases the loss. leet on the wires, 
or falling sleet, lowers the critical voltage and increases the loss. 
High voltages do not entirely eliminate sleet formation. Rain 
storms lower the critical voltage and increase the loss. Snow storms 
ower the critical voltage and increase the loss. The effect of snow 
8 greater than that of any other weather condition. 


Part II. 


Influence of Tem perature and Barometric Pressure on g, (effective) 
and g, (maximum) over a Wide Range.—Visual corona starts at a 
lower voltage if the temperature is increased. Visual corona starts 
at a lower voltage if the barometric pressure is decreased. That is, 
e.=(¢), where ¢ is the air density factor. Tf e, is the visual 
critical voltage at é=1, over a short range of ĉ. a fair approximation 
is €,=e,’, 

Over a considerable range of air densitv our experiments show 


i: ( 0-301 . s 
eret 1+ Vi Jos. p 
4. 0301 

g,—mgy( l+ Ver ) 


This means that the disruplive gradient varies directly with the 
air density factor à, as would be expected and already shown in 
Part I., viz., g,—ég,. It also means that the energy storage zone 


to cause rupture extends 0-301 /r/A/6 centimetres from the con- 
ductor surface, and therefore g, does not vary directly with the air 
density. This is in accordance with the theory of Part I. that energy 
is necessary to cause rupture. 

The influence of variation of air density is the same over a verv 
wide range, whether the variation of air density is caused by change 
of barometric pressure or temperature. | 

Influence of Frequency on g, and. g,.—Between 40 and 100 cycles 
the intluence, if any, of frequency on g,and g, is small, and less than 
the slight changes in wave shape in the testing transformer at 
different frequencies and which cannot be detected by the oscillograph. 

Spark-over and Corona on Polished Parallel Wires or Cylinders.— 
Where S/r is less than 30, spark-over occurs before corona appears. 
Where S/r is 30, either spark or corona may occur. This point is 
very unstable. If corona appears first, the spark-over voltage e, is 
slightly inereased. Where 5/r is greater than 30, corona appears at 
e,, then spark-over occurs at higher voltage e,. 

Above the point of intersection of the e, and e, curves plotted 
with spacing N, e, follows approximately a straight line through the 
test range. The g, curve is a straight line parallel to the S axis. 
The g, curve is also very nearly a straight line which intersects the 
g- curve at S/r—30, and extended cuts the g axis at g,—30 kv. per 
centimetre. This seems to be a further check on 30 as the disruptive 
gradient for air. 

e, is less definite than e, and is greatly influenced by irregularities, 
dirt, &c. For polished wires and constant spacing e, increases with 
decreasing diameter of the wire. When the conductor surfaces are 
coated with water, at a given spacing e, is almost independent of the 
radius of the wire and approximately follows the needle-gap curve. 
Oil on the conductor surface has a somewhat similar effect. Water 
on the conductor surface always very greatly reduces g,. Oil on the 
conductor surface reduces g, to some extent on large conductors, 
and, by increasing the radius an appreciab!e per cent. raises g, on 
small conductors. - 

For the test range it is difficult to determine whether e, or g, curve 
with 5 more nearly follow a straight line. 

On the assumption that 4. is in straight line 
most reasonable assumption— we may write : 
DALS 
Mais )kv. per ent. maximum. 
Vrr 


and this seems the 


/ 
g,—3230 1+ 


This holds above the triangular point where S/r is greater than 30. 
When S/r=30 it reduces to the visual corona formula, 


93071 4 POLY 
A 
Experimental points follow this curve well. 


On the assumption that e, is a straight line the expression takes the 


e, 945 +, 2n ji e 
2°5 St 


kv. per enr. maximum. 


pom C 


form 
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This curve is based upon the assumption that for a given spacing 
all sizes of wires would spark-over at the same voltage and when 
S/r=30 and g,=30, if there were no “ corona resistance," when r, 
is the total radius of wire and corona, and g,— gradient at edge of 
corona. This voltage would he at no * corona resistance " 3-48. 
However, our experiments show the spark-over varies with size of 


conductor. and the difference is something similar to a “ corona drop," 
S45 
expressed by - — , , or the total spark-over voltage is 
25yr 
~ 845 . A 
e=345+_ - -- kv. maximum. 

25yr À 

The first assumption is a closer approximation to experimental 
values. 

The visual corona gradient for a conductor coated with a film 
of oil is : 

0-65 ; 
gm 19/1 Lo ) maximum kv. per em. 
UC Ar i 
The visual corona gradient for a conductor coated with moisture 


às by rain or fog is : 


0-815 . : 
7.=9( 1 +- ) maximum kv. per cm. 
vr 

In concentric evlinders designed for maximum dielectric strength 
the ratio is not R/r=e, but is modified because g, is a function of r. 

Where corona forms before spark in concentric cylinders, as when 
ris very small compared with R, corona does not extend out to radius 
z when R/x=critical ratio for metallic cylinders and spark-over, 
but greatly increases the spark-over point indicating grading or 
** corona resistance." 

That the disruptive gradient g, is constant and is 30 kv. per cm. 
is indicated by three entirely different methods : (1) By visual corona, 
(2) by spark-over, and (3) by power measurements. 


Stroboscopic Study of Corona.—By the use of a stroboscope, 
alternating-current corona discharge was observed on wires and needle 
points on the negative and positive parts of the wave. To the 
unaided eye corona discharge often appears to extend completely 
across between points without arc-over. Examination through a 
stroboscope shows that the corona extends way out from the positive 
needle as a bluish-white spray. The negative needle appears as a 
red point. 

To the unaided eye corona on parallel wires appears as reddish 
beads more or less cve»!v spaced, with a bluish-white needle-like 
fringe in between. It the wires are smooth the stroboscope shows 
the red beads on the negative, and a smooth bluish-white glow on the 
positive. At abrasions or points the positive corona extends a way 
out as very fine bluish needles. Without the stroboscope the eye 
sees the combination of the positive and negative. 

In general, the positive discharge appears as fine bluish-white 
spray or needles, while the negative discharge appears as reddish 
tufts. The discharge from points always gives the same impression 
as à stream of water being forced out under pressure from the positive, 
and gathered in at the negative. 


Practical Corona Formulas (revised and collected for reference).— 
Disruptive critical volts (parallel wires): 


8 : 
e,=2l-Lmofrlog, - effective kv. to neutral. 
r 


Visual critical volts and gradient (parallel wires) : 


e.—21:1 "nr (1 pet 


Vor 
0-301 


Vor 
Power loss (fair weather): 


344 r — 
gon NACE 


344 /"( Bias ee 
peut »._ 9]. ; d 10-5 
I A Í i € L-Latg’r log, A ) 


kw. per km. single conductor. 
The power loss (stormi) is higher : nd can generally be found with 
fair approximation by assuming e)--0-80 of fair weather value. q, 
Visual corona gradient (wires thoroughly wet). 
g.— 64(1 i D 
Mr 
Spark-over and other formulas not here referred to are given in 
the Paper, as well as a number of other interesting points. A 
mechanical vibration of a pair of conductors at high voltage has been 
noticed, this vibration increasing to an amplitude of several feet, 
generally one wire vibrated as fundamental, the other as third 


harmonic, : 
E 2 


) hg. B effective kv. to neutral, 
r 


g,—2l-1e (1 + effective kv. per c.m. 


effective kv. per cm. 
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THE LIFE OF PLANT. 


ONE of the problems with which the engineer in the early 
days of electricity supply was faced was the question of how 
long his plant would last. In the case of companies the 
subject could be deferred for some vears at least, in the hop? 
that future additional capital would look after the matter to 
some extent when the contingency of discarding plant 
arose. In the case of local authorities, however, the sub- 
ject was more or less decided for them bv the Local Govern- 
ment Board, the London County Council and the Secretary 
for Scotland, who have authority under the Electric 
Lighting Act of 1882 to fix the periods for the repayment 
At the outset the London Countv Council 
appear to have held such optimistic views on the subject 
that they granted loans for an equated pericd of 42 vears, 
subject to a condition as to renewals being paid for ou’ of 
revenue; as is well known, this term is now no longer 
adhered to by the L.C.C., or even desired bv the Metro- 
politan Borough Councils. In 1906 the periods were fixcd 
at 50 vears for buildings, 30 vears for mains and 20 years 
for plant. 

Very naturally opinions have varied considerably on this 
subject. Thus, Mr. Rogert HamMonp, m a Paper read 


of loans. 


mated the life of buildings at 60 years, boilers 20, engines 
25, turbines 20, armoured mains 25, and mains laid “ solid ” 
or in ducts at 30 years. In 1906 Sir WiLLIAM PREECE gave 
JIS ») 


the following figures: Buildings 80 vears, boilers 22-25, 
dynamos and alternators 30, engines 25, armourcd cables 
35, and mains laid “ solid " 40 vears. 

Electricity supply has now been established for a sutli- 
cient time to obtain a fair idea of how long the plant lasts 
under working conditions, thus providing a check upon 
such figures ; and it becomes of interest to ascertain what the 
various undertakings have done with the plant originally 
installed. With this object in view, we have written to the 
engineers of electricity undertakings which have beea 14 
operation for 20 vears or more, and they have courteously 
supplied us with a number of interesting details. 

For example, the London Elecirie Stuoply Corpa. is now 
in its twenty-seventh vear of worsing, though, of course, 
the station at Deptford is not so old as this. The list of 
this Company's plant more than 20 vears old which is still in 
use is quite formidable. 
Corliss engines running at 8O revs. per min., and each of 
2,000 r.H.P. These engines are run practically dav and 
night, and still give very satisfactory resu'ts. Further, there 
are three steam-driven exciters in daily use and the entire 
switchgear in three sub.stations. — This switchgear was 
installed in 1890, and is operated at a pressure of 11,000 volts. 
The boiler house includes 12. Babeock boilers, which were 
entirely re-tubed in 1900. 
150 H.P. 11,000-volt static transformers, constructed about 
1890. The mains still include 71 miles of the original 


It inciades two cro: compound 


In the su b-stations there are 50 


ı Ferranti concentric feeder (which was laid in 1890 and is 
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used at 11,000 volts), 162 miles of jute insulated lead- 
covered mains (which are run at 2,500 volts and show no 
signs of depreciation of the armouring or lead sheath), and 15 
miles of cotton-insulated, lead-covered cable run at 2,500 
volts. In another Metropolitan undertaking, the whole of 
the Willans engines and the dynamos which were put in 22 
years ago are still in daily use, without extensive repairs. This 
is true also of the boilers of the same age. As regards mains 
laid at the same time, many are still in use though many 
have been replaced. 

The Brompton & Kensington Company aud the Metro- 
politan Company are both in their twenty-fourth year of 
working. In the case of the former none of the original 
generating plant, mains or traasformers are still in. use. 
The original mains, which were rubber-covered, drawn into 
iron pipes, were replaced about 15 vears ago by paper- 
insulated cables. In the case of the Metropolitan Company 
the oldest sets have been in use for about 12 years, and there 
are one or two boilers at the Amberley-road station which 
have been in use since the station started in 1392. Some 
of the original mains still remain, but most of them were 
replaced when the change was made from the low-tension 
“ house transformer system " to the low-tension system with 
transformers at sub-stations. The St. James’ & Pall Mall 
Company have found it desirable to convert aa increasing 
amount of their generating plant into sub-stetion plant 
supplied by high-tension current from the power station of 
the Central Electric Supply Co., and within tho next 
two years it is probable that the whole of the plant will be 
so converted. Thus the original Mason's-yard works, 
which was put in commission in 1889, now contains 2,500 kw. 
of motor-generators, assisted by a storage batterv rated at 
1,000 kw. The Carnaby-street works were commissioned 
in 1892, and here two-thirds of the original boiler plant has 
been brought up to date to consume bituminous coal, and 
two-thirds of the engine plant having a total output of 
3,220 kw. is sufficient. The remainder of the plant has 
been scrapped. The system of mains, on the other hand, 
with the exception of certain parts which have been 
replaced, is standing well; in fact, the greater part of the 
heavy armoured and lead-sheathed cables, as also lead- 
sheathed cables drawn into pipe lines, are in first-class con- 
dition, and are likely to remain so. This remark applies 
also to the high-tension, armoured cable, distributing system 
which will ultimately be taken over from the London Electric 
Supply Corpn. The Charing Cross Company have none of 
their original generating plant at work, but this is largely 
due to the fact that it has been found necessary to remove 
the point of generation away from the area of supply, and 
also that newer plant is more economical than the old. 
Some of the original cable is still in use. In the case of the 
Notting Hill Electric Lighting Co. the original plant in the 
old station is still in daily use to a great extent, and the 
original cables have not been found to give much trouble. 

Of the London electricity supply undertakings owned by 
municipalities there is only one that exceeds the age of 20 
years mentioned above, namely, that of the St. Pancras 
Borough Council. Here supply has been given for the past 
21 years, and the original Willans engines and Babcock & 


A CÓ d 
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Willcox boilers are still running, and are regarded as service- 
able. Mr. Sripney W. Baynes holds the opinion that as 
stand-by plant they are as valuable as more modern machi- 
nery. In regard to mains, these consist partly of copper 
strip ; after being overhauled some 17 years ago this system 
has continued working in a most satisfactory condition, not- 
withstanding that the greater portion of it has now been 
transferred for many years from 110 volts to 210 volts, with 
440 volts across the outers. It appears to be suffering no 
depreciation. It may be mentioned that all the copper 
strip system was remodelled some years ago so as to avoid 
the formation of sodium, and was mounted on specially con- 
structed insulators of very large surface of the shed type, 
so that there is always a dry portion of insulating surface 
between the conductor and earth. Any tendency to form 
sodium by surface leakage at the end of the cables was 
eliminated by running them into suitable terminals, also 
protected with corrugated insulators. A portion of the lead- 
covered cables installed about 19 years ago has. not, stood 
quite so well, and some have been renewed, but this was 
contemplated at the outset, as the cable was of poor design 
and construction, being the first manufactured by the 
contractor. 

Turning now to the provincial stations, we find very much 
the same experience. At Brighton a considerable amount of 
the original plant is still standing, and is capable of being run, 
but it does not pay to use it. The engineer, Mr. Jony 
CHRISTIE, finds that the saving effected by running the new 
plant not only pays interest and sinking-fund charges on the 
old and the new plant, but leaves a margin to the good. In 
many cases the old plant is excellent, and in some instances 
the engine alone has been scrapped, the generator being 
provided with a new three-phase motor for driving it. 
In this way several thoroughly substantial 1,000 kw. motor 
generating sets have been obtained at a comparatively 
trifling cost. The Newcastle & District Electric Lighting 
Co. are now in their twenty-third year of working, and the 
mains laid by the Company in 1889 are still in use with 
practically no apparent depreciation. These mains work 
at a pressure of 1,000 volts alternating, and are drawn into 
cast-iron pipes. The original machinery is also still in 
position ready for use, but the units being of small 
capacity it is not run regularly. At Bournemouth the 
original plant is not verv extensive, but there are still some 
Brush- Victoria dynamos direct-coupled to vertical tandem 
engines which are used as exciters and have been running 
every night for over 22 years. An economiser has just been 
replaced which had been installed for about 20 vears, but no 
boilers older than 18 years are in use, as the original boilers 
were found to be too small and have been sold. Some lead- 
covered high-tension cables, approximately 6 miles in 
length, and about 14 miles of fibre insulated lead-covercd 
armoured and compounded cables, laid direct in the 
ground in 1889 or 1890, are still in. satisfactorv service 
for high-tension transmission. The municipal electricity 
works at Eastbourne is one of the oldest, being in its thirtieth 
year of working, and here none of the original plant remains. 
There is still a considerable quantity of single vulcanised 
indiarubber cable in use on the distributors, but it is giving 
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trouble, and is therefore being replaced. At Exeter there 
are two Babcock & Willcox boilers which formed part of the 
original plant still in use, and several miles of paper-insu- 
lated, lead-covered and armoured cable. At Galwav none 
of the original generating plant is left, but the mains in the 
principal street of the town have been in the ground for over 
20 years, and they are still in a good state of preservation. 
At Fareham, again, where the station was started in 1890, 
none of the original plant is now in use, but practically the 
whole of the original mains are still doing service. At North- 
ampton also some of the original mains are in use, but they 
have mostly been replaced owing to larger capacity being 
necessary. 

These cases are sufficient to show that from 20 to 25 years 
is by no means a limiting period for the hfe of mains. In 
regard to generating plant, this mav have a useful life of 20 
years or perhaps more, but it is evident that, owing to ex- 
pansion or to the introduction of more efficient. tvpes of 
plant, the time during which it may pay to use any item of 
machinery may be considerably less than 20 vears. In 
other words, obsolescence plays a part, and may become an 
important factor. Obviously the extent to which obso- 
lescence will be important depends largely upon the char- 
acter of the undertaking. It becomes clear that as far as 
life is concerned (that is, the time during which the plant is 
capable of doing its work efficiently) there is no justification 
for the shortness of the periods now being allowed by the 
London County Council and the Local Government Board, 
provided, of course, that the plant is properly maintained. 
As an example of the new policy. at Tunbridge Wells a 
loan has just been sanctioned for £2,900, of which £2,000 
is for extensions of mains, the period for the repayment of 
the whole loan being fixed at 15 years; yet there is ample 
evidence to show that the life of mains is more nearly 
30 years than 15. 

A policy of this kind can only be harmful to the progress of 
electricity supply under municipal ownership. On the other 
hand, if the London County Council and the Local Govern- 
ment Board allow reasonable pericds for repayment, it 
becomes essential that local authorities should. run their 
undertakings on business lines, and not make a practice of 
handing over profits for the relief of the rates quite irrespec- 
tive of the financial position of the undertaking. It also 
becomes increasinglv important that a substantial fund 
should be set aside for the replacement of plant should this 
be necessarv before the expiration of the period of repav- 
ment of the lean by which the plant was provided. 


PHYSICAL SOCIETY. 


At the meirg hell on Friday. October 25th, at the Imperia! 
Coll ge of Science, Prof. C. H. Lees, F.R.S., .ice-presid int, in the 
chair, a Paper on * THE CONSTITUCION OF MER vRy LINES 
EXAMINED BY AN ECHELON GniTING. AND A LUMMER-GEHRCKE 
PrtyvrE, by Prof. H. NaGaoka and Mr. T. TAKAMINE, was read by 
the CHAIRMAN. 

Dr. A. RussELL then read a Paper entitled 


* Note on the Mutual Inductance of Two Coaxial Cireular 


Currents,” 
by Prof. H. NAGAOKA. 


Methods are given for the rapid calculation of the mutual induc’ 


converted into theta-functions, and then expanded in a Jacobian 
q series. The logarithmic values of this series for various values of q 
have been tabulated in a previous Paper by the author. When the 
circles are near one another a series for M is given in terms of q,, 
where q, is the complement of q. In this Paper the author treats 
Maxwell's second formula in a similar way. A table of the values of 
these series found, computed to six decimal figures by T. Tishima, is 
given. The chief advantages of this table are that nearly all prac- 
tical cases are included within a short range of the argument, and the 
calculation is simple, as the numbers in the difference columns are 
small. By the help of these tables and series the mutual inductance 
between two coaxial currents can be easily computed to a high 
degree of accuracy. 

Mr. A. CAMPBELL ex pressed great thanks for this communication. He 
had already used the tables given by Prof. Nagaoka in a former Paper on 
the subject published in Japan very largely, and those given in the 
present Paper covered still wider limits and enabled cases to be caleu- 
lated which otherwise necessitated the use of Legrende's Tables of Elliptic 
Functions. 

Dr. RussELL expressed his interest in the Paper. He pointed out that 
the value of the mutual inductance was given to seven figures. It was 
certainly a step in advance to be able to evaluate 80 easily and to such a 
high degree of accuracy the sim ple ex pression for the mutual inductance. 
But in practice the wires used had appreciable thickness, and it was 
highly desirable that a more accurate formula be obtained so as to take 
this thickness into account. 

Mr. F. E. SMITH suid he would like to express personal thanks for the 
Paper, and hoped that Prof. H. Nagaoka would also give tables for the 
mutual induction of a coil and a circle. The point raised by Dr. Russell 
of the thickness of the wires had been considered by Dr. G. F. C. Searle 
in a Paper on the Current. Balance, who found that the effect was in 
general negligible. It was quite evident that the present Paper was 
both labour and time saving. 


A Paper on 


«The Absorption of Gases in Vacuum Tubes "* 


was read by Mr. S. E. HiL. 

This Paper is an account of experiments carried out to determine 
whether the absorption of gases caused by passing à discharge for 
some time through vacuum tubes is the result of a chemical action or 
is a mere physical absorption. In order to eliminate all electrode 
complications, the electrodeless discharge was used throughout. The 
bulbs examined were of soda, lead, Bohemia and Jena glass. The 
absorptions were noted at different pressures and curves plotted. 
Continued passage of a discharge causes a “ saturation " effect in all 
the glasses. After two months none of the bulbs had recovered any 
of their absorptive power. If the action is chemical it is natural to 
expect various oxidation products to have been formed. Testing 
these bulbs with hydrogen we should expect a large initial absorption 
going to reduce these products. This was found to be the case for all 
the bulbs, the first reading for the soda glass giving 95 per cent. 
absorption of hydrogen. Having now reduced the oxidation pro- 
ducts we should expect a reabsorption of oxygen under the discharge. 
This was also found to be the case. The conclusion is that the dis- 
appearance is not due to physieal absorption, but to definite ehemical 
action. 

Dr. R. 5. WiLLows mentioned the fact that the inert gases, like argon 
and helium, also disappeared on running the discharge, but this might be 
due to their being carried down by the cathode deposit. 

Mr. C. E. 5. Puis thought the electrodes played an important part. 
in the diminution of pressure on working. Mr. Hill's results seemed to 
indicate that the glass might become aged. 1t might be possible to age the 
glass for X-ray bulbs artificially. The constant change in hardness of 
X-rays owing to the change of pressure was a most serious drawback, 
especially in medical work, where it was holding back the progress of the 
applications of X-rays to medicine. 

Dr. G. W. C. Kaye remarked that in X-ray bulbs the spluttering of the 
cathode absorbed the gas. Campbell Swinton found some years ago that 
by heating the walls of à vacuum tube small bubbles of gas were given off, 
which was mostly hydrogen, and found that they came from distances up 
to 0:15 mm. below the surface. Ramsay and Collie had recently found 
helium to be evolved in a similar case. Jt was difficult to explain these 
results on the penetration theory, as the charged atoms would not pene- 
trate the thinnest aluminium foil. This theory also d d not explain the 
differences in behaviour of different kinds of glass. The results might be 
due to chemical activity excited in the gas by the discharge, such as had 
recently been found by Prof. Strutt to be the case with nitrogen. The 
violet coloration often noted in the glass of vacuum tubes was due to a sub- 
oxide of sodium. He suggested Mr. Hill experimented with silica bulbs. 

Mr. A. A. CAMPBELL SWINTON contributed the following remarks : Mr. 
Hill alludes to my Paper published in the ** Proceedings " of the Roval 
Society, Series A, Vol. LXXIX., 1907, but does not seem to be aware of 
my further Paper in the '* Proceedings ” of the Royal Society, Series A, 
Vol. LXXXI, 1908, in which the criticisms of Soddy and Mackenzie and 
of others are dealt with. In Mr. Soddy’s experiments, as also in those 
of Mr. Hill. forms of clectric discharge were employed with which the 
amount of heat communicated to the glass would be very great as com- 


tance of two coaxial circular currents, Maxwell's first formula is © pared with the amount of cathode-ray bombardment; whereas, in the 


THE ELECTRICIAN, NOVEMBER 8, 1912. 


185 


——————————M———————————M—— —————HEU 


arrangements adopted in my experiments, the converse was the case. 
Consequently, I do not think that the cause of the absorption of gas is 
necessarily at all the same in the one case as in the other, particularly as 
in my crucial experiment I used helium, which does not combine chemic- 
ally with anything at ordinary temperitures. 

The AvTHOR remarked that he would be glad to carry out the experi- 


ments suggested. 


MR. A. A. DAY’S ADDRESS TO THE MANCHESTER 
LOCAL SECTION OF THE INSTITUTION OF ELEC- 


TRICAL ENGINEERS.* 


The objects of the new Articles of Association are, as you are 
doubtless aware, to broaden out the aims of the Institution, which 
previously had confined itself mainly to the consideration of scientific 
and technical questions, to the exclusion of commercial and political 
matters. I propose to offer for your consideration a few matters 
which I think might help forward the great objects of the Institution. 
The enormous increase in the demand for electrical power which has 
taken place in recent years, both in this country and abroad, is only 
an indication of the proportions to which this branch of the industry 
will attain in the future ; in fact, I think it is not too much to say 
that a cheap, efficient and universal supply of electricity will be 
essential to any nation which retains its position in the front rank of 
nations, either commercially or politically. | 

I do not wish to under-rate the progress which has been made in the 
electrical world for the last 30 years. It is considerably greater than 
was expected, having regard to the fierce opposition of established 
rivals. It is with regret, however, that it has to be admitted that, 
relatively to other countries, our electrical manufacturing industries 
are not as prosperous as they should be, and, in making comparisons 
with other large industries such as cotton and iron, one is at once 
struck with the relatively small amount of export business which is 
done in English electrical machinery. This is one of the directions 
in which, it would appear, our Institution, in conjunction, say, with 
the Government, might be able considerably to help the manufac- 
turers. An increased share in the foreign trade, together with the 
increase in the home trade which must come, should help them to 
take up their proper position in the industries of the world. 

'l'he first essential to the increased use of electricity is à cheap and 
efficient supply. This we are now in a fair way to attain in our large 
towns and cities, and comparing our own rates of charge with those in 
vogue on the Continent and America will not show English towns and 
cities at a disadvantage. Notwithstanding this, our increase in out- 
put is not advancing as it should under such circumstances. This is 
partly due to inertia brought about by established nrethods, and 
partly to the conservatism of British business men, and their ignorance 
of what can be done here and what is being done elsewhere. In other 
words, the main problem is commercial rather than technical. It is 
in this connection that the importance of the change of our Articles of 
Association is shown. It ia true that some supply authorities have, 
in recent years, established Publicity Departments, and no doubt 
these are doing a useful work as far as they go, but they are too paro- 
chial and limited in their sphere of operations to attain the object 
aimed at, and in many cases are adopted to overcome a lack of 
business, due mostly to too high a tariff of charges. The same 
amount of effort expended on a large scale would, if put forward by a 
responsible authority, have much greater effect, and be relatively 
more economical. Although the problem of increasing outputs and 
encourrging the use of electricity is, as previously stated, mair'y 
commercial, under existing circumstances it is not entirely so, for the 
same arguments apply to the technical side of the question, and the 
increased use of electricity involves doing everything on a larger 
scale from power station to publicity. 

Owing to the way in which electrical supply has been developed in 
England, there are far too nrany generating stations, and to obtain 
the efficiency due to large outputs at good load factors some of these 
will have to be converted, in whole or part. into sub-stations. More- 
over, not only are there too many, but there is too great a variety in 
the type of current supplied, necessitating different classes of appara- 
tus for its application. ‘This again prevents the manufacturer from 
producing in quantity, increases the cost of apparatus, and confuses 
the ordinary man in the street, so that he decides to leave it alone 
until somebody else has tried it. Simplicity 1s, undoubtedly, a large 
commercial asset, and the fact that the simplicity of electricity supply 
is not now understood by the business man is a handicap that must 
be overcome. 

One has only to look at the history of the railways to see the large 


_* Abstract of th» inaugural address of the chairman of the Local Sec- 
tion. Prof. W. E. Marchant read this address, Mr. Day being unable to 
be present owing to illhealth. 


amount of money that was thrown away in consequence of the differ- 


ence of gauge, which had to be converted to one standard. Even at 
the present time in connection with tramways the same want of 
uniformity in essentials is seen. The electrification of our rail ways is 
bound to come in the near future, and, with the example of the steam 
railways and tramways before us, is it not of the utmost importance 
that some effort should be made to ensure uniformity, if not in detail, 
in main essentials ? The same argument applies to electricity supply 
for general purposes, only with even greater weight, in my opinion. 

It may be contended that any system of uniformity would tend to 
discourage invention and enterprise. I cannot myself see that this 
would be so, but even if there was a slight tendency in this direction, 
the enormous gains would more than compensate. A careful perusal 
of the ideal system of generation suggested by Dr. Ferranti in his 
presidential address to the Institution in 1910 will, I think, suggest 
that the enormous saving of 90 million tons per year in our national 
asset, coal, alone, is sufficient to justify our aiming at such an ideal, 
and at once taking steps, as far as it is possible, to work towards it. 

Even in smaller matters very large economies are to be obtained 
by uniformity. I think it was Mr. Watson in his address to this 
Section in 1909, who pointed out that a capital saving of £500,000 
could be obtained by the interconnecting of the electric supply net- 
works of the towns just round Manchester. 

It may be considered by some, perhaps, as rather late in the day 
to bring forward any suggestion such as Iam now making, but I do not 
think that this need be taken into consideration. Oursupply stations 
and networks are going to be, in the future, infinitely larger than 
they are to-day, and if extensions, when made, were controlled by 
certain general considerations, and plant, when replaced, was simi- 
larly dealt with, we should soon see a great difference, and a greater 
tendency to uniformity. Moreover, it would not be necessary or 
even desirable perhaps to aim at uniformity of the whole country 
on one system, as matters have progressed in a different direction 
as regards systems in some districts as compared with others, and the 
system most in use in any given area would, I suppose, be generally 
accepted as the system for that district. 

It may be contended that in bringing these suggestions to your 
notice I am but pointing out the obvious, but the very obviousness 
of some of the points raised is, I thitik, my justification, if nothing 
or very little has been done to put into practice what is really only 
common sense. If it is conceded that large generating stations, co- 
operation between existing systems of supply and uniformity of 
systems of supply as far as practicable, and at any rate in adjoining 
districts, are desirable, is it not within thé scope of the Institution 
to doanything towards attaining these objects eventually, and moving 
in that direction now ? I believe it is. 

I would suggest that committees be formed of members of the 
Institution representing each interest involved, viz., supply authori- 
ties, manufacturers, contractors and the commercial community. 
They would obtain all information necessary for a thorough con- 
sideration of the question in the area they are appointed to inquire 
into, and would recommend the lines on which existing supply 
authorities should extend, and so on to a Main Committce consisting 
of delegates from the sectional committees who would consider and 
revise the whole of the recommendations, if necessarv. Having 
through these committees obtained the lines on which progress should 
be made, tho Institution could approach the Government of the day, 
and seeing that the movement would be in the interests of all con- 
cerned and also in the interests of national economy and svstem 
instead of chaos, I see no reason why the said committee should not 
he allowed to co-operate with the Board of Trade and tho Local 
Government Board. Asthese Government departments are important 
factors in the starting or extending of any supply undertaking, and 
are taking more interest every day in these matters, they would be 
able considerably to influence the type of supply started or extended. 

The Institution of Electrical Engineers representing the best 
thought, knowledge, and experience in electrical matters should have 
a voice and influence in Government policy with regard to the elec- 
trical industry, and when legislation is being put through Parliament, 
in such matters as for instance the regulations for the use of elec- 
tricity in mines, the real facts should be put before the Government 
by some responsible body properly qualified to give an opinion, and 
so prevent absurd regulations being sanctioned by Parliament simply 
on party lines or as the result of panic. It is essential. I think, that 
our Institution should be recognised more by the Government and 
Government departments and taken more into their confidence. 

Recently the Dominion of Canada has appointed a Hydro- Electric 
Power Commission. Although this Commission has very much 
larger powers than I suggest, it is à recognition by the Canadian 
Government that it is necessary to have an overriding authorit y 
to control and systematise the use of the natural sources of power 
in the country, and if this is necessary here the power resources are 
mainly water, and consequently everlasting, how much more is such 
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a system of control necessary when the main source of power is a 
gradually diminishing quantity, as is the case with our coal. 

Having in view what has taken place in our own country this year, 
it seems likely that our power houses, from which the whole supply of 
energy for our towns will soon be given, will have to be built on lines 
which will enable them to withstand a long siege. The number 
of employees in such a station would be relatively small, but never- 
theless tho plant should be mide as nearly automatic as possible, 
with provision for a large reserve supply of coal, for the failure of the 
source of power, light and heat would be little less disastrous than 
the stoppage of the water supply. The fact that employees in 
electric power stations are not under the same obligation to continue 
at work in periods of public danger or crises, as in the case of gas 
workers and the employers of water companies, is a proof that the 
importance of electric supply to the community has not been pro- 
perly recognised, and I think it is our obvious duty to get this 
remedied at once. 

From these considerations it is. to my mind, evident that to 
arrivo at a scheme of electrical supply like that indicated by Mr. 
Ferranti, it is necessary that such a scheme should be carried on in 
conjunction with the Government. 

The insularity of the British Isles has advantages, but also has its 
disadvantages, one of the latter being that with our present system of 
agriculture we are not self-supporting in the matter of food stuffs. 
It should he a national matter to encourage any system of intensive 
culture of land which would tend to lessen our dependence on foreign 
food. We all know that electricity cen be used in this direction. 
It is too much to ask the Government for a grant, and to help 
generally to start this system on a lerge basis, seeing the national 
importance that the food supply may become at any time? Is it 
not possible for our Institution. in conjunction with the Government, 
to do something in this direction ? Not only could electricity, from 
a nationally controlled scheme, be used directly in the interests of 
agriculture, but bv its use in the chemical production of artificial 
fertilisers by the fixation of the nitrogen of the atmosphere or by its 
use in chemical processes generally, as in the manufacture of elec- 
trolvtie bleaching powder, or for the production of disinfectant or the 
sterilisation of water, and generally by its use in processes which 
would be continuous but which could be temporarily interrupted if 
necessary, a load factor hitherto undreamt of could be obtained for 
that scheme, with results in the cost of production that would be of 
the utmost importance nationally, and which, besides saving out 
rational asset coal, would probably lead to the introduction of other 
industries which, without such a scheme, could never be started. 

The advantages to be derived from original rescarch are not, I 
om afraid, appreciated in England as thcy should be. Unfortunately, 
as far as English electrical manufacturers are concerned, in many 
cases they are not sufficiently prosperous to enable them to consider 
the question properly. Great advantages would undoubtedly 
accrue from a larger recognition of the value of original research in 
connection with the electrical industry. It will therefore, I feel. 
interest you to know that the Institution of Electrical Engineers is 
taking this matter up seriously, and that this Section is taking à 
prominent part in it. lam sure there is room in England for som^ 
large industries such as have been established on the Continent, and 
elsewhere, as the outcome of original research. 

If one looks at electrica! progress in a large way, and considers whe 
is being done the world over, one cannot escape the feeling that we in 
England are not getting the share which we have been accustomed to 
-get in the large industries of the world. I want it to be understood 
that we, the Institution of Electrical Engincers, representing thc 
profession and industry of Electrical Engineering in England, have ^ 
responsibility in this matter that we darc not shirk, and that me 
ever there is that we can do must be done to keep the c'ectric:! 
industry in England in the front rank of the industries of the world. 


CORRESPONDENCE. 


—— n 
SCIENTIFIC MANAGEMENT. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your editorial notes of last week, you use the expres- 
sion" Motion Study " asthough it were practically synonymous 
with * Scientific Management." Motion study is only one 
among the many factors which make up the whole scheme of 
scientific management, and although motion study has in some 
instances (as in ‘that of bricklaying) effected remarkable results, 
it is by no means claimed that the whole of the increase in 
output attained by scientific management is due to motion 
study alone. 
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The claim that scientific management increases the output 
of the workman from two to four times has often been received 
with incredulity ; but it cannot be disputed that this result hes 
actually been attained in practice, and is every day being 
attained, by the introduction of scientific management. 

The essence of scientific management lies in the definite deter- 
mination of the time required to do work of any kind. [Et is the 
possibility of being able to fix definitely the time within which 
any piece of work can be and ought to be done that has icd 
to such far-reaching results, apart from any question of im- 
provements in meihods. It has been found thet when the 
workman is set a standard time (not one which has becn 
guessed at. as under previous " rate-fixing " methods, but 
which has been accurately calculated and is known to be correct). 
and is induced to keep up to 1t by an adequate bonus, he turrs 
out far more work than when he is left to do his work in the 
old haphazard fashion. It is the scientific study of the laws 
governing the time required to do work which is the important 
thing. It is true that 1n carrying out the researches requircd 
to establish these laws, many improvements in methods ard 
in the motions of workers were made, as might be expected 
when these things were investigated for the first time by traincd 
scientific observers ; but these improvements were by-products 

as it were, just as was the accidental discovery of high-specd 
steel by Messrs. Taylor and White in the course of their rc- 
searches into the laws governing the rate at which metal can be 
removed by a turning tool. 

The fixing of standard times involves the standardising of 
methods, of tools, of all conditions surrounding the work. In 
order that the standard may be lived up to. it Is necessary 
to secure that the workmen shall never be kept waiting for work 
or tools ; this involves the provision of an organisation for plan- 
ning and for routing the work, and of arrangements for pro- 
viding the workmen with everviling that they want before- 
hand. It involves the keeping of every tool and every machine 
and every drive always in perfect condition : 1f any of thes 
become inefficient, it shows up at once ; somebody is going io 
lose money by it, and promptly complains, and insists that 1t 15 
put right without delay. Thus the combination of standard 
times with a bonus produces a svstem n which the tendency 
is for everything to be kept up è to the highest 
standard of efficiency, and a kind of ncs alarm is pro- 
vided for any falling-off from the siandard. 

The fear that an increase in the productivity of the workman 
may reduce the number of hands required and increase un- 
employment 1s without foundation. This has been shown by 
past history. During the past century the productivity 
of workers has been enormously increased by the introduction 
of labour-saving machinery, vet this hos not resulted in a por- 
tion of the workers being left without work. There is stiil 
enough work to go round. The fact is that as the productivity 
of the workers 1s increased, ie., as they are rendered capable 
of producing more goods, more goods are demanded by the 
community in like proportion. The more wealth the worker 
produecs, the more wealth he earns, and the more commodities 
he demands in exchange for his earnings. The only way to 
raise weges (as measured by their purchasing power) is to raise 
the productivity of the w orkers. If wages are raised without 
raising productivity, the only result is to raise the prices of 
commoditics, and the purchasing power of the wages remains 
unaltered. If productivity is raised. and wages are raised in 2 
less proportion (as generally occurs). the cost of commoditics 
is reduced and the purchasing power of the wages is raised in a 
greater proportion than their money value. 

Let us suppose, for the sake of argument, that scientific 
management did have the supposed effect of dispensing with a 
number of the workeis. What would be the result ¥ Those 
who were thrown out of work wouid offer their services in the 
labour market at a cheaper rate, and so would obtain employ- 
ment. Supposing the demand for commodities did not increz se 
the ultimate result of competition between the workers would 
be that they would all obtain work. as before, but that working 
hours would be shortened in proportion to the increase in 
productivity, and wages would remain the same as before, 
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so that, even in such a case the workman would not suffer, but 
would be benefited by the shorter hours. ; 

No doubt, as productivity increases, there will be a tendency 
for hours of work to be shortened, as hasactually happened in 
the past. But, as has been said above, the demand for com- 
modities, per head, does not remain stationary, but grows 
with the advance of civilisation and the rise in the standard 
of living which accompanies it. 

The principal gainers from scientific management, and the 
increase in productivity resulting from it, will be the work- 
people themselves. The only people who will not gain by it 
are the trade union officials ; and very likely some of the less 
enlightened of these will endeavour to arouse opposition to 
scientific management. But, once the new system gets a 
foothold, the workpeople will be very soon convinced, by actual 
object-lessons, of the benefits resulting from it, and when 
the men are convinced, their leaders will no longer be able to 
resist.—I am, &c., 


Hendon, London, N.W., Nov. 2. G. C. ALLINGHAM. 


MANCHESTER STREET LIGHTING REPORTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : There are one or two passages in Mr. Jacques Abady’s 
report which I feel cannot be allowed to pass unnoticed at the, 


present moment when comparative illumination measurements. 


are of such importance. 

Mr. Abady says (THE ELECTRICIAN, November 1, 1912, 
p. 142): “ Now, foot-candle horizontal illumination figures, 
require very careful and impartial interpretation, because a 
reading of horizontal illumination is a factor both of the light 
falling upon a surface and the nature of the surface itself, and 
will naturally vary with a variation in either the amount of. 


light or the nature of the surface upon which the light falls., 
For instance, if a perfect white reflecting surface is used a: 
higher reading will be obtained.” 


7 


Now, what does all this mean ? 
From one who has from the first so strenuously opposed the 


adoption of the now almost universally accepted criterion of; 


street lighting—namely, the horizontal illumination—enthu- 


siasm in its favour was hardly to be expected, and we must, I: 


suppose, be gratified that Mr. Abady has now so far realised the 
necessity for such horizontal illumination figures as to include 
them in his report. At the same time, the remarks quoted 
above would seem to indicate an entire misconception of the 
position. 


zontal illumination is a factor both of the light 
falling upon a surface and the nature of the surface itself." 
Now, this is precisely what it is not. The value, in foot- 
candles, of the illumination to which a surface is subjected is 


absolutely the same whether that surface be as black as a lump ` 


of coal or as white as Mr. Abady's hypothetical “ perfect white 
reflecting surface,"—whatever that may mean. 

One might just as well argue that “ rainfall figures require 
very careful and impartial interpretation, because rainfall is a 
factor both of the rain falling upon a surface and the nature of 
the surface itself." | 

In Mr. Abady’s mind “ illumination " and “ surface bright- 
ness " would seem to have become inextricably mixed, whereas 
the two are utterly distinct quantities. It would be as logical, 
in fact, to confuse inches of rainfall with the resulting wetness 
of the ground. 

It should, perhaps, be added that when Mr. Abady speaks of 
“ a reading of horizontal illumination " I have assumed that 
he means actual horizontal illumination, as I should not like for 
a moment to consider even the possibility of a “reading ° on one 
of Mr. Abady's photometers being in any way open to ques- 
tion. Were it otherwise, one might be uncharitable enough to 
suggest that his next words do seem to hint at there being 
some doubt in this respect. He says, in fact: “My tests, 


! 


same instruments and operators. The results are, therefore, 
entirely comparable." But they do not necessarily 
represent actual values, apparently, and this very probably 
may account for the discrepancy between Mr. Abday’s figures 
and those of Mr. Hadyn Harrison, alluded to in your leading 
article of last week, since the latter gentleman states in his 
report that he took especial care that his figures should be 
actual and not merely relative. | 

I should like, further, to ask what Mr. Abady means by the 
statement that “no system has yet been devised which 
enables the light falling upon the ground or illuminating a 
vertical or other object to be measured." I must confess that 
it 18 quite unintelligible to me as it stands, and, as far as I do 
understand it, it is certainly at variance with the facts at the 
present day. 

It appears to me to be of the greatest importance at the 
moment that perfect agreement should be arrived at upon 
fundamental questions such as those mentioned above, and I 
fec] sure that Mr. Abady's views would be welcomed by all, 
apart altogether from their bearing upon the Manchester 


:| report.—I am, &c., 


London, Nov. 4 KENELM ÉDGCUMBE. 


THE HUNT MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : If you will allow me the space I should like to thank 
Prof. G. Howe for troubling to point out a very obvious *' slip 
of the pen " in my recent letter dealing with the action of the 
Hunt motor. i 

As anyone reading my letter will see, the whole gist of my 
explanation is to make it clear that, as a real motor must slip, 
the second magnetic field will not be quite stationary in space. 
At the moment of starting, the second magnetic field runs back- 
wards at full speed; as the motor picks up, it approaches, 
but in a real machine never attains, the condition of being 
stationary in space. 

The word tertiary used by Mr. Irwin for the second secondary 
circuit seems to me to be a particularly unhappy one and likely 
to lead to misconception. 

Fear of trespassing too much upon your space prevented me 
from showing diagrams other than those essential to the expla- 
nation of the action of the cascade motor, but it is well to 
remark here that whilst the stator starting resistances shown in 
Fig. 2 (Oct. 25) form a symmetrical arrangement, it is usual in 


Mr. Abady would have us beli that setoorsandlediod | practice to leave out the starting resistance in one phase, the mid- 
° . eve - 2s 


point tappings of that phase being simply short-circuited. The 
connections shown in these figures are for a 6-pole motor (4+2 
pole), whereas for a 12-pole motor (8+ 4 pole) the stator winding 
may have another pair of tapping points per phase similar to 
T,T,, and situated midway between the next pair of coils. A 
three-phase motor would then have perfectly symmetrical cir- 
cuits if the six pairs of tappings, T,T., &c., were connected to a 
six-phasestarter; here, however, it 1s usual to instal a four-phase 
starter for simplicity, the other two pairs of tappings being 
short-circuited wher running at cascade speed.—I am, &c.; 
' J. K. CATTERSON-SMITH. 
Finsbury Technical College, London, Nov. 1. | 


ELECTRICAL NOMENCLATURE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Prof. Silvanus Thompson's letter in your issue of 
October 4th on the subject of “ Electrical Nomenclature ” 
deals with a most important matter, and should carry great 
weight as coming from one who is probably the ablest living 
authority on the correct use of the language of electrical engi- 
neering. 

English engineers are somewhat prone to sneer at American 
usages. and they sometimes have good cause. But this sentence 
in Prof. Thompson’s letter, ‘‘ For the American term ‘ rotary ' 


however, are not affected by these considerations nor by the | no one on the Continent has anything but a smile,” seemed to 


‘relationship between the diffusing power of the photometer 
surface and the ground itself, because both the arcs and gas 


me to contain a sneer that was not in the least degree justified. 
A few lines earlier Prof. Thompson had stated that the machine 


-lamps were tested in exactly the same-way, and by exactly the in question was usually referred to in England as a “ converter ” 
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or a " rotary converter.” To be quite frank, is it not commonly 
called in England simply a plain “ rotary”? “ Rotary ” isa 
ridiculous expression for a synchronous converter; but why 
damn the American electrical man for it, and imply that the 
Englishman never descends to the use of such an expression ? 

It would never have occurred to me to write you in regard to 
this comparatively small matter had it not been for the fact that, 
after I had looked through my ErEcrRicIAN, I picked up the 
current copy of another of the English electrical weeklies, and 
opened it at a page which showed me two cuts of a power house 
and a sub-station, to which the captions, in bold-faced type, 
were respectively “ B.T.-H. Rotaries and Switchboard in the 
Power House," and “ B.T.-H. Rotaries and Switchgear at 
Grimsby Sub-station.” In a single paragraph referring to the 
sub-station equipment, I found, as I expected to find, a dozen 
references to the “ rotary " or “ rotaries " installed there.—I 
am, &c., 

Schenectady, U.S., Oct. 17. Doucaras S. MARTIN. 

[We do not think Prof. Thompson intended any sneer at 
American engineers—at least, such an idea never occurred to 
us until we read Mr, Martin’s letter. We took the wording to 
mean that the term “ rotary " originated in America, in just 
the same way as one might speak of the American term 
“ booster," although this is now commonly used in Great 
Britain also.—Ep. £.] | 


PARLIAMENTARY INTELLIGENCE. 


— HEROS 
MARCONI AGREEMENT COMMITTEE. 


The Select Committee of the House of Commons appointed to consider 
the agreement between the Postmaster-Geacral and Marconi's Wireless 
Telegraph Co. met on O to'xr 25, and chose Sir Albert Spicer as its 
chairman. Subsequently a communication was made to the Press by 
Sir Albert Spicer, on behalf of the Committee, as follows :—'* This 
Committee will hear any person who can bring before the Committee 
any facts of which they may be possessed with reference to the charges 
or allegations of corruption on the part of any person or official in con- 
nection with the Marconi Agreement.” 

Offers of evidence should be made to the Clerk of the Committee, Mr. 
Bailey. 


After private consultation, following the public sitting of the Com- 
mittee on Monday last, the Chairman made the following announce- 
ment: * The Committee are prepared to consider any application to give 
evidence on the purely business side of the Marconi agreement from the 
editor of any newspaper or writer of any article criticising the agreement 
on purely business grounds. The Committee will also at a later date 
summon before them the editors of certain newspapers and magazines, 
and the writers of articles therein, who have made allegations of irregu- 
larity or corruption in connection with the agreement.” 


On October 23 the Committee commen ed their sittings. Sir 
ALEXANDER F. Kina, K.C.B. (Secretary of the General Post Office) 
gave evidence, and said the Imperial wireless scheme originated in an 
application from the Marconi Co. to the Colonial Office in March, 1910, 
to grant licences for 20 years to establish a station in this country 
and 17 in other countries, so as to provide communication with Egypt, 
India, Australia, China, Africa (on the East, West and South coasts), 
Canada and West Indies. Under that pro posal the company would have 
erected and operated the stations without any subsidy. "This was re- 
ferred to the Cable Landing Rigats Committee. The Secretary of the 
Board of Trade was chairman of th:t committee, and other Government 
departments were also represented on it (the Admiralty, Colonial Office, 
Foreign Office, India Office, Post Office, Treasury and War Office). This 
committee recommended that the stations should be established by the 
State, and that, as a beginning, six stations should be erected, one in 
England and one each in Cyprus. Aden, Bombay, Straits Settlements and 
Australia. They further recommended that an endeavour should be 
made to arrange terms for the erection of these stations by the Marconi 
Co. The committee sent their report to the Committee of Imperial 
Defence in May, 1911. A sub-committee to whom the Imperial Defence 
Committee referred the question reported on Jun: 1, recommending that 
the work should be put in hand before the end of the year, and that, with 
a view to securing the cordial co-operation of the Marconi Co., arrange- 
ments should be made with the company to erect the stations at cost 
price, plus an agreed percentage, and failing such arrangement the sta- 
tions should be erected by the Admiralty. The Committee of Imperial 
Defence approved the report of the sub-committee in December, 1911. 
At the Imperial Conference in June, 1911, a resolution was carried, on the 
motion of Sir Joseph Ward, in favour of establishing a chain of British 
Sta'e wireless stations within the Empire, and a joint committee repre- 
senting the various parties concerned (the several Government Depart- 
ments, India, South Africa, Australia and New Zealand) was at the same 


time appointed to work out the details. This was called the Imperial 
Wireless Committee. On their recommendation the Post Office drew up 
terms to be offered to the Marconi Co., which they submitted for con- 
sideration by the Cable Landing Rights Committee. The Post Office 
suggested that an offer be made to pay the company a lump sum of 
£75,000, in return for the right to use the apparatus made under the 
Marconi patents and inventions for all purposes, except internal com- 
mercial communiaction and ship and shore work, and an annual royalty 
based on a percentage of 5 per cent. and £50,000 for the erection of each 
station. These terms were considered by the Landing Rights Com- 
mittec, who recommended that the Postmaster-General should negotiate 
with the Marconi Co. with a view to arranging terms. After prolonged 
negotiations the company agreed to erect the long-distance installations— 
as many as might be required now or hereafter—at £60.000 per station, 
including the apparatus for automatic and duplex working, but not in- 
cluding sites, foundations and buildings, with a royalty payment of 10 
per cent. on gross receipts during 28 yeara, terminable at the discretion 
of the Government after 18 years, or earlier in the event of the Govern- 
ment ceasing altogether to use patented Marconi apparatus—t.e., appa- 
ratus still protected by patents—these payments to cover the use of 
improvements in Marconi apparatus at the stations erected under the 
agreement, and after the 28 years the Government could continue to use 
all patented apparatus which might at any time have bcen used in the 
stations, without further payment. The company agreed to release the 
Admiralty and the Post Office from the restrictions under the existing 
agreements with them as to the interchange of communication. It was 
found inconvenient that Government departments could not communi- 
cate with one another anything they had found out respecting wireless 
working. They had no evidence that the Poulsen people could work as 
far as 2,000 miles. The Indian and South African Governments decided 
to take part in the scheme, and the Australian Government intimated 
that they did not intend to become a party to the contract, but to erect a 
station capible of forming part of the chain. The station at Aden was 
abandoned also ('y; ras it being considered that Egy pt would be preferable. 
The Egyptian Government raised no objection. The financial arrange- 
ment was made on the same principle as existed in the case of tele- 
graph working, each station retaining the money it collected, and paying 
out to each other station concerned either transit fees or terminal fees, 
and from the gross royalty would be deducted any payments to other 
telegraph companies for work, and the 10 per cent. payable to the Mar- 
coni Co. would also be on the revenue less outpayments to other telegra ph 
companies. "The alternatives to making the proposed contract with the 
Marconi Co. which were considered were, firstly, to licen e the Marconi 
Co. to work the stations, which the Government objected to, on the 
grounds that they did not approve of granting a monopoly to a private 
enterprise and that it would deprive them of freedom to substitute a 
better system if one turned up later. It was at one stage proposed that 
the scheme should be carried out under a joint purse agreement between 
the Marconi Co. and the Eastern Telegraph Co., but this proposal was 
rejected. by the Landing Rights Committee, which was practically 
unanimous in favour of State ownership. The sccond alternative would 
have been to invite tenders for the erection of the stations. It was 
decided, however. to proceed with the negotiations with the Marconi Co., 
on the ground that no other wireless company had practical experience 
of continuous long-distance working, and that even if competitive tenders 
were obtained, it might be necessary to reject unsatisfactory tenders from 
other parties which were lower in price than that of the Marconi Co. The 
only rival company with a practical experience in this direction was the 
Telefunken Co., and there were two reasons for not inviting that com- 
piny to compete. Firstly, it was not a British company, and, secondly, 
there were patent right difficulties. The third possible course was to 
consent to a demonstration of the Poulsen system of long-distance 
communication, or of some other yet untried system. The Imperial 
Wireless Committee felt it would be unsafe to rely on any untried system 
without satisfactory demonstration. Probably 12 months would have 
eclipsed before it could have been determined whether or not any other 
system was suitable, and, moreover, it was considered that the demon- 
stration would be costly, as sums of £50,000 and £100,000 were mentioned 
by the Poulsen syndicate, who also required some guarantee that their 
expenditure would not be wasted. "They asked the Postmaster-General 
to give them a conditional promise to adopt their system if the demonstra- 
tion was satisfactory. Also the Poulsen syndicate said they could not 
agree to allow communication between the Imperial stations and the 
stations of other systems in other countries. it was decided by the 
Imperial Wireless Committee that unless a satisfactory demonstration 
could be given within three months or thereabouts the negotiations with 
the Marconi Co. should proceed. The merits of the Poulsen system 
were subsequently considered by a Technical Sub-committee, who came 
to the conclusion that the system was sound, but they were not satistied 
that the Poulsen syndicate had the men or the experience to enable 
them to design stations to work 2,000 miles at high speed. Another 
system, the Goldschmidt, had recently been mentioned, but that did 
not come under notice until the tender of the Marconi Co. had been 
accepted, and the agreement drawn up, except for the approval of the 
House of Commons. The fourth course possible was that the Admiralty 
or the Post Office should erect stations, but the Admiralty were unwilling 
to spare their wireless experts. who were limited in number, for the work, 
and the Post Office were unable to undertake it, as the only Post Office 
experience had been in regard to short-distance stations for ship and 
shore work. 

The Post Office wore advised that they had made a good bargain, and 
that opinion was strengthened by the fact that the Norwegian Govern- 
ment had made an agreement with the Marconi Co. for a long-distance 
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station for £70,000 (instead of £60,000), and the same royalty payment, 
and the estimate of the Admiralty and Post Office engineers showed 
the company could not make much profit out of £60,000. Their estimate 
was £60,800. The Poulsen estimate was £53,700, including certain 
additions made by the Sub-Committes who con:icered the orignal 
estimate too low ; £3,000 of that £53,700 was added by the Admiralty 
and War Office. Those were the figures the Postmaster-General had 
before him. He did not think it would have been right for the 
Postmaster-General, in view of the urgency which had been impressed 
upon him by the Imperial Defence Committec, the Imperial Conference 
and the Landing Rights Committee, to put the matter off for a year 
because the Poulsen figure was lower. It was not put to the Admiralty 
whether, considering the immense difference (as Mr. Faber put it) 
between the Marconi and the other figures, the Admiralty would 
re-consider it and do the work if possible, but it would not have been 
an expedient course to ask the Admiralty to deprive themselves of 
the work of a large number of their experts. The Poulsen estimate was 
for a simplex station. Mr. Godfrey Isaacs wrote to the Post Office 
first in March, 1910, and began to get anxious on Nov. 24, 1910. He 
wrote: “We attach considerable importance to this scheme being sanc- 
tioned prior to that of the Germans." If one person got a station 
put up a newcomer found greater difficulty in finding a site for his station. 
On Jan. 16, 1911, Mr. Isaacs wrote urging that the matt r should be 
dealt with at once, and adding “lorg consideration of this qucs'ion 
will either necessitate our abandoning the scheme to our German 
competitors or joining hands with them." ‘That letter referred to 
the licence scheme, which was abandoned. The Marconi and the 
Telefunken Companies were really the only wireless people doing 
any work, and the Post Office did not want them to enter into a 
combination. In an interview between Mr. Godfrey Isaacs and Sir 
Matthew Nathan (for the Post Office) it transpired that Mr. Isaace 
had begun negotiations for an agreement with the Telefunken Co. The 
German Government had ex pressed the wish to German shipowners that 
they should instal Telefunken apparatus on their ships, and therefore the 
Marconi Co. made an arrangement with the Telefunken Co. that, as re- 
gards ship working, they should not compete and each try and turn the 
other out of the British or German ships respectively. That was only in 
connection with the ship business. Neither the Telefunken, the Poulsen 
nor the Lodge-Muirhead had worked over the distance necessary for the 
long-distance stations required under the British Imperial wireless 
scheme. One of the offers of the Marconi Co. was £70,000 per station, 
id. a message and £250,000 royalty. The ld. per message would work 
out at about 15 or 16 per cent. on the gross receipts. The Post Office 
dropped that offer, and were left with the offer to erect stations at £70,000 
(which was reduced to £60,000) and a percentage of the gross receir.ts, and 
in October, 1911, when Poulsen came on the scene, they were still nego- 
tiating with the Marconi Co. to get more favourable terms. If Poulsen 
had offered to make a demonstration the Post Office would have wel- 
comed it. 

With regard to a remark by Mr. Faber that Poulsen only asked for 
£36,000 down while Marconi wanted about £30,000 a year, possibly for 
28 years, witness said if they had thought Poulsen could have done the 
work they would have accepted. There was no proof that he could work 
more than 900 miles. Poulsen said he had communicated over 2,000 
miles and the Post Office made inquiries and found he had communi- 
cated 2,000 at night from an experimental station. He also said he had 
worked between Vancouver and Yokohama—about 4,800 miles—but 
that further experiments might be necessary. The work between 
Honolulu and San Francisco (2,060 miles) only consisted of experiments. 
People sent messages at night occasionally 3,000 or 4,000 miles, but they 
could not do it by day. Mr. Viggor Gandil (for the Poulsen syndicate) 
said he could not provide the tests within three or four months, but it was 
decided to get a full report on the Poulsen system, and this report came 
in before the Marconi tender was accepted. 

In reply to Mr. J. Falconer, Witness said the Poulsen system had no 
company in England. In Amcrica there was a Federated Wireless Co., 
which was a branch of the Poulsen Co., whose headquarters were in Den- 
mark. He thought the latter was not a working company, and that the 
American company had broken away from it. Mr. Gandil told the Post- 
master-General the Poulsen people could not raise the necessary capital 
unless they had the agreement with the Post Office. If the Post Office 
had waited for the Poulsen system for 12 months the price of the Poulsen 
shares would have run up, and people would have been able to sell them 
before they went down, and the Post Office would have been blamed if, 
after 12 months, the system did not fulfil the conditions. It was more 
im portant to be first in the field with wireless than with cable telegraphy. 
If they wanted to use a 20,000 wave-length and were using it first they 
would have a practical monopoly of that wave-length within a reasonable 
distance. On March 30, 1903, the Marconi Co. entered into an arrange- 
ment with “ The Times " to supply American news by night, and began 
their general trans-Atlantic service (day and night) in 1908. In the 
Government engineers! estimate of £60,800 per station there was no 
allowance for profit or risk. The £60,800 included £4,500 administra- 
tion charges (fees of consulting engineers £600, general design and super- 
vision of station £3,500, and establishment charges £400). If after six 
months it was found that a station erected under the proposed agreement 
would not work as it was intended under the contract the Postmaster- 
General would give the company notice that they must repay the 
£40,000 which would have been already paid to them, and there was a 
further six months during which they would guarantee the apparatus and 
machinery. He thought it was an onerous contract for the company. 
If at any time the Government wished to abandon the Marconi patents 
they were entitled to do so without further payment. The agreement 


only dealt with long-distance stations for commercial purposes, and not 
with stations erected by the Government for naval or military purposes, 
but if the Government established stations for naval or military purposes 
the company's officers would have power to inspect them to ascertain 
whether any of the company's patents were infringed. 

Examined by Lord Robert Cecil, Witness said the Admiralty's stations 
were limited to about 1,000 miles’ range, and the Telefunken station at 
Nauen, he believed, had a similar range. The Telefunken Co. had: 
almost the same monopoly in Germany that the Marconi Co. had in 
England. ‘The Post Office never favoured the licence proposal. Mr. 
Isaacs informed Sir Matthew Nathan that he did not see his way to enter 
into any scheme of co-operation. That referred to the Eastern Tele- 
graph Co. The Post Office could have used the Marconi patents by 
paying the company the amount adjudged by the Treasury to be due. 
The Cable Landing Rights Committee recommended that the Marconi 
agreement should be concluded as soon as possible, so as to be before any 
foreign scheme. Mr. Samuel told the Imperial Wireless Committee that 
if they invited tenders they would have got tenders from a number of 
people who could not do the work, but their prices would have been lower, 
and the Post Office would have been asked why they had not accepted the 
lowest tender. Price was not the chief factor. The costof the building in 
the Government estimate was £47,900, including £8,000 for royalty. In 
comparing with the Marconi estimate to see which was the greater that 
£8,000 would be left out, but the question was whether the difference 
would be so great as to justify the Government in doing the work. The 
Technical Sub-Committee pointed out that the difference between tho 
Marconi estimate and the Admiralty estimate was £20,000, but he did 
not think the figure for royalties was right. The Board of Trade Arbi- 
trator decided that under the Lodge patent licences should be granted at 
£6,000 per annum. If the Landing Rights Committee had been told the 
Admiralty estimate was £10,000 or £11,000 less than it appeared it would 
not have made much difference, because the Committee was told that tho 
Admiralty would prefer not to do the work. He thought in point of fact 
the Admiralty would not do it. In regard to Mr. Gand l's tender, on 
behalf of the Poulsen syndicate, the then engineer-in-chief of the Post 
Office (Major O'Meara) said the quotation was a tempting one, but the 
details given were not sufficient to enable him to offer an opinion on the 
comparison of the proposals. He thought the syndicate would succeed 
in establishing a station for high.speed working, but he would not care to 
recommend its adoption until the syndicate had shown that it could 
work at a distance of 2,000 miles. The necessary demonstration would 
not involve a very heavy expenditure nor a great deal of time. Though 
the system was a foreign one, most of the plant would probably be mado 
in this country. It might be desirable to obtain quotations from the 
Telefunken Co., which could also have the apparatus manufactured in 
this country—by Messrs. Siemens Bros. & Co. At the meeting of the 
Imperial Wireless Committee on Jan. 17 it was decided that a sub- 
committee of technical experts should investigate the possibilities of the 
Poulsen system. On Feb. 5, 1912, Mr. Gandil, of the Poulsen Syndicate, 
sent in his draft tender, and on Feb. 19 the Postmaster-General's letter 
rejecting the Poulsen offer was sent. Meanwhile, the report of the Tech- 
nical Committee was handed in on Feb. 15. The Committce said they 
knew the Poulsen syndicate could work at high speed at 900 miles, but 
they were not satisfied that they had the men or the experience to con- 
struct a station to work 2,000 miles at high speed. They were, however, 
satisfied that the system was capable of being made to do that work. 
The difficulties were not insurmountable if the Post Office and Admiralty 
ex perta could be spared to assist in the work. The Committee said about 
£3,000 should be added to the Poulsen figures, which would bring the 
total to £53,700, compared with the £60,000 of the Government and the 
£82,000 of the Marconi Co.—that was about £29,000 cheaper than the 
Marconi offer. The Committee said the cost of converting a Marconi 
into a Poulsen station would be £13,000, without any royalties to the 
Poulsen. No report was made by the Technical Sub-Committee on the 
agreement, but they were now reporting on the technical details of the 
specification. The technical part was not yet approved. The sub- 
committee said they were of opinion that duplex working should be 
adopted. With automatic working the Marconi Co. had reached some- 
thing like 50 words a minute, and they had told him during the past week 
or so that they expected to reach 150 without difficulty. He did not 
think it necessary to send the report of the sub-committee to the Imperial 
Wireless Committee, because the latter had definitely recommenced 
that if the Poulsen Syndicate were unable to fulfil the c nditicns, the 
Marconi agrecment should be gone on with. He could not say why 
they wanted the report of the Technical Sub-Committee. He did 
not think it was clear that the Wireless Committee thought the Poulsen 
syndicate should be given a chance to give a demonstration and that the 
Technical Sub-Committee should consider whether that demonstration 
was necessary. 

With regard to the purpose of the Wireless Committee in appointing 
the Technical Sub-Committee, Witness said everyone was attracted by 
the Poulsen system, because it was a simple system, and he thought the 
sub-committee was appointed because of a faney of the experts. 
The report of the Technical Sub-Committee was important from 
a technical point of view, but not so important as regarded the 
question of policy. On March 7 the Post Office wrote accepting the 
Marconi tender and then reported the result of the negotiations to the 
Treasury. The Marconi Co. would be entitled to the full amount of their 
tender even if the Post Office did not want duplex working. 

In regard to the clause in the agreement concerning the inspection of 
stations by the company's officials, and in reply to a remark by Lord 
Robert Cecil that a Government Department would not be quite as likely 
as others to make unauthorised use of other people's patents, Sir Alexander 
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said the Marconi Co. obtained a perpetual injunction against Mr. Balsillie, 
but the Australian Government had adopted the system, and that was 
the sort of case the Marconi Co. had in mind. The Admiralty wanted it 
made clear that they did not approve of the inspection clause, because 
they thought, otherwise, Marconi's Co. might obtain the right to inspect 
their stations. 

In reply to Mr. Mooney, Witness said the Admiralty as well as the Pest 
Oftice assumed that the Treasury would not find the money for the 
Imperial Wireless scheme, and as soon as they found the Treasury were 
willing to find the money the joint scheme between the Marconi and the 
Eastern Telegraph Companies was dropped The scheme did not contain 
any element of monopoly. They had the power to oust the Marconi 
system and to cease the payments to the Marconi Co. They had not 
given the Eastern Company a monopoly ; they had created a monopoly 
by laying their cables wherever they were likely to be wanted, and there- 
fore they were in possession of the field. The Marconi Co. had a writ in 
Australia, and he believed also in New Zealand, against the Telefunken Co. 

In reply to Mr. L. C. Amery, Witness said it would be possible to have 
a wireless system of less than 2,000 miles range, but Malta and Gibraltar 
had naval stations. Therefore, 2.000 miles was about the lowest that 
would be suitable for the Imperial Wireless scheme. Tf the system was 
to pay it must have a large traffic and high speed. No wireless system 
was quite free from interference. Any station could be adjusted to pick 
up the Poulsen messages. The initial outlay for wireless was infinitely 
cheaper than cables, but wages and maintenance would be somewhat 
higher. If Germany established a long-distance chain they would, he 
thought, uso the Telefunken system. He thought they had given a 
contract to the Telefunken Company for stations up te about 1,680 miles. 
The Post Office did not say the Telefunken could not work up to 2,000 
miles, but that was a foreign company, and, he alleged, infringed the 
Lodge patent, which the Marconi Co. had acquired. With regard to the 
station at Washington, said to have a range of 3,000 miles, this had not 
been erected yet, but was to nse the Fessenden system and was being 
equipped by the National Electric Signallinz Co. The Canadian Govern- 
ment were at one time in communication with that company but. had 
done nothing further. He did not think it was the business of the Post 
Office to assist a syndicate to form a company. The Marconi contract 
was that they must work at a minimum of 50 words per minute by auto- 
matic working, but at the time of the negotiations they had not worked 
at that speed. The contract with the Marconi Co. was experimental as 
regards that speed. The speed for hand work in the agreement was 20. 
Tho Director-General of Indian Government Telegraphs made a com- 
plaintiregarding the working of Marconi short-distance stations erected 
for his department, and witness agreed that with the same atmospheric 
conditions the disturbance might be greater with the longer distances. 
Lhe Marconi system had not been proved in India, but it had up the 
Amazon where atmospheric disturbance was very great. There wonld 
be atmospheric difficulties on all sections except between England and 
Egypt. The company guaranteed that hand working would be prac- 
ticable in all atmospheric conditions, but that they could not guarantee 
automatic working under the same conditions. Mr. Marconi said he 
could not guarantee tu work between Aden and Pretoria by duplex, as 
the location was not suitable for the erection of two stations at Aden. 
The Admiralty never said they could have done it. He did not think the 
question of tropical atmospheric disturbance was raised before the India 
Oflice raised it on June 27. All the Committees’ reports were discussed 
before that. They knew the Poulsen system could work up to 200 words 
à minute at short distences. o Takine eversthing into consideration he 
thought the real oost of the Marconi syt m would be £90,000 a station, 
making the cost of the six stetions £210,000, or £150,000 more than the 
Poulsen system. ‘The diserenee betweenthe dirst proposal of the Poulsen 
syndicate and the contract with the Marconi Company (assuming that the 
Marconi Company were paid £10,000 a year in royalties for, say, 20 years) 
would be £350,000, ` 

When the Committee resumed its sittings this weck, Sir ALEXANDER 
KING said, in reply to Mr. Amery, that the Landing Rights Committee 
had stated in their report that the effective working of the Marconi 
system was reduced to 10 words per minute owing to repetition; but 
Marconis had given. demonstrations, to the satisfaction of the Post- 
master-General, that they could work satisfactorily at 50 words per 
minute by simplex. The Marconi Company would not give the Post 
Ofhce the right to inspect their stations, their reasen being that there was 
apparatus in the stations which had not vet been patented. The Post 
Office had had frequent reports from their smell stations to the effect 
that the Marconis Clitden station was working well Phe Post Office 
ottictals were not allowed te Inspect the Marconi stations until after the 
contract was signed. At the meeting of the Wireless Committee on 
Jan. 17 Mr. Samuel proposed that he should ask Mr. Gaucdil if he contd 
give a demonstration of the Poulsen avstem within three months, under 
certain conditions, and, this foiling. that he (the. Po«tmaster General) 
should go on with the negotiations wih the Moreoni Compay. That 
was not put as a formal resolution, but the Committee raised no objection. 

Witness did not think the Wireless Committee meant that the Fech- 
nical Sub-comnittee miht be able to sav that the Pouben system was 
satisfactory without a demonstration being given, The Wireless Com- 
mittee did not expect a report. from the Sub-committee unless. Mr, 
Gaudil complied with certain conditions (as to giving a demonstration 
in three months of working over a distance of 2,000 miles and aurora 
to cominunieate with stations of other systems). As the Marconi Com- 
pany aceeed to the Wir less Cominittee’s requirement that the rovalty 
should cease the Covernment ceased to use the Marconi 
appiritus, Mr, Scnauel thouwzht it unnecessary to eall the Wireless Com- 
mittee togetherasaim In P907, Mr. Simpson, representing the British 
Radio -Telecraph Co., who then held the Poulsen rights, asked tor a 
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licence for Knockroe for the purpose of establishing a service to America. 
They were given the licence, but they had never worked to America. 
At that time Mr. Simpson said the company were confident that they 
would be able to work at 100 words a minute. The "Technical Sub- 
committee said they did not think a satisfactory station could be erected 
by the Poulsen Syndicate for £34.000—the price they mentioned. A 
report obtained by the Pacific Cable Board from their manager on the 
subject of the Imperial wircless chain was not received by the Post Office. 

‘The CHAIRMAN said he would ask the Treasury (the department which 
was probably interested in the Pacifie cable) fora copy of the report. 

WITNESS said he thought the Post Office would have been wiser to 
have consultcd the Admiralty and War Office in March. They did not 
quite understand the matter, but after it was fully explained to them 
their objections vanished. He could not say why Mr. Isaacs proposed 
that the proviso in the agreement that the rovalties should cease when 
the use of the Maroni apparatus ceased should be kept secret, but he 
could guess. Mr. Tsanes was informed that it would be very difficult, 
and later en he admitted that the diiliculty was too great. The “ four 
sevens ` patent would probably expire in 1914. Witness could not say 
that the remsinder of the patents would not then be of much value. 
There migni be an earlier one which was of greater value. He did not 
tink the inspection of the Government stations by Marconi's Company 
constituted a fragment of monopoly. He did not think the erection of 
Stations by the Government for the purpose of being used in the event 
of the compeny being unreasonable as to terms would have made the 
company more amenable, The company had agreed to erect the stations 
at cost price, The Admiralty had estimated for simplex stations, based 
on incomplete knowledge of the apparatus required. The Admiralty 
could not have put up the stations at anything like the figure they 
mentioned. He did not think the Post Oftice could have got the money 
to erect stations which might not be used. 

In reply to Mr. Handel Booth, Witness said the Technical Sub- 
committee were concerned with technical matters rather than national 
poli y. Mr. Samuel thought it unnecessary to submit the Sub-com- 
mittee’s report to the Wireless Committee unless some member of the 
Committee asked for it. Witness thought now it might have been an 
error of judgment. There was no desire to conceal the report. The 
responsibility for putting aside the Poulsen scheme rested upon the 
Wireless Committee, and not upon the Post Office, Two members of the 
Wir dess Committee had. told. aim that it would not have made any 
difference if the Sub-committee’s report had come before them, the con- 
ditions not having been complied with. The Sub-committee asked to be 
alowed to criticise any agreement before it, was concluded. They also 
asked tor the opportunity of looking further into the Marconi system. 
He did not think the Poulsen Syndicate had any ground of complaint 
Against the Post Office. The latter had given them a station in Ireland 
five years ago, and another later on the Northumberland coast. His 
bias had been favourable to the Poulsen system, as being simpler and 
more attractive. He had seen nothing unusual in regard to this contract, 
no pressure put upon the Post Office to take any particular view, nor any 
eagerness Of anybody inside or outside the Post Office to get information 
as to what was going on. No one connected with the Stock Exchange, 
with journalism or with political affairs had shown any desire for know- 
Idee, So far as the Post Office knew, the Attorney-General (Sir Rufus 
Isaacs) and the Solicitor-General (Sir John Simon) were entire strangers 
tothe whole transaction. The pressure as to the urgency of the matter 
eame from the Cables Committee, the Imperial Defence Committee, 
the Admiralty and the War Office, If it had not been so, he did not 
think the Post Office would have gone in for the scheme at all, as they 
would, no doubt, lose money on it for the first few years. The Cables 
Committee and the Imperial Defenee Committee dominated the Post 
Oflice in this matter, and the strategical considerations should be con- 
sidered of the first importance by the present Committee. He thought 
the Post Office had a good bargain with the Marconi Company, and he 
did not think it would be fair for him to suggest to the present Com- 
mittee the withdrawal of any of the few privileges the company retained 
under the contract. He had no doubt the company could carry out the 
contract. "The Poulsen system had not even yet sent messages 2,000 
miles by day. The contract was clean and straightforward, and if the 
Post Office had to start again to-day he thought they would make it with 
the Marconi Company. 

In reply to Mr. Macmaster, Witness said it was agreed with Mr. 
Samuel that the security the Marconi Company would give for indem- 
nifving the Post Office against attacks by rival companies, such as 
actions for intringement of patents, should be 198,500 £1 shares of 
Marconi's. International Marine Communication Co, He believed. the 
shares were worth more than £1 each. 

On Wednesday the Committee were unable to continue the examination 
of Sir Alexander King, who was engaged with another Select Committee. 

Mr. W. LLEWELLYN PREECE (of Messrs. Preece, Cardew & Snell) gave 
an account of his experience in the equipment. of wireless telegraph 
stations, and said he thought the Postmaster-General was well advised 
in entering into the agreement with Marconi's Company. Mr. Preece’s 
evidence (which will be reported in our next issue) having been con- 
chided, the Committee adjourned until Monday. 


REGISTRATION OF JOINT-STOCK COMPANIES. 


Mr. Buxton has replied to Sir William Bull as follows :— That further 
consideration has been given to the requirements of the Registrar of Joint 
Stoek Companies that general powers of a company to carry on a tele- 
graph and telephone business should be modified by the insertion of the 
words ‘so far as it lawfully can or may’? in the memorandum, and the 
Registrar will not require the insertion of these words in future.” 
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The Telephone Arbitration. 


The hearing of the evidence in this arbitration has been continued by 
the Railway and Canal Commission during the weck. 

Mr. ALEX. SIEMENS, past- president of the Institution of Civil Engincers, 
said his firm, which had I. en engaged in all kinds of clectrical work for 
many years, had laid eight Atlantic cables, He had seen the estimate 
put forward by the Postmaster-General in that arbitration and agreed 
with it. He put the cost of contractors supervision at 21 per cent., 
contractor's profit at 10 per cent., and contracting engincer's fee at 5 per 
cent. No further provision was made for ordering and storing; in fact, 
in work of that kind no store was necessary, because the plant was only 
delivered where it was needed. Where his firm were both contractors 
and manufacturers, the supplies were kept in store at the works until 
they were wanted, and that was the usual practice. His firm could 
undertake to complete the whole of the National Telephone Co.’s system 
in 23 years, both underground cables and overhead wires, by restricting 
the number of outside orders for the same period. His firm was using 
about 2,000 tons of electrolytic copper per annum in their works at 
Woolwich, but that could be increased to 4,000 tons, so that without 
disturbing their general business they could apply 2.000 tons to that 
telephonic business. He did not anticipate any difhiculty in getting 
enough labour, either inside or outside, for the completion of the contract. 
There might be some ditliculty at first in getting a sufficient supply of 
jointers, but those could be trained in two months. If his firm had any 
difficulty in turning out the cable, he would get the help of the houses 
of Siemens in other countries, which dealt with 30,000 tons of electrolytic 
copper a year. The Berlin house alone was now consuming 80 tons a 
day, or at the rate of 24,000 tons a year. His firm laid the original 
telegraph lines in Russia in 1851, in Argentina and Brazil, and had done 
a great deal of work in India. "They wrote off 10 per cent. a year on all 
their plant. 

In re-examination, he added that the representatives of the firms of 
Siemens in various countries were in the habit of having periodical 
conferences on the condition of business, and us the result of one of these 
they were now erecting large telephone works at Woolwich. They 
thought there would be a demand for telephones now. 

Mr. G. W. Hook, a retired superintendent enzincer of the Post Office, 
gave evidence to show that several of the cement conduits of the National 
Telephone Co. were, on inspection, found to be defective, mainly on 
account of the cement blocks getting out of alignment. 

Mr. WM. AITKEN, M.L EE, idejh ne engincer and director of the 
Aut;matie Telephone Mig. Con Ltd. said that, upon the agreed figures for 
cost of labour, tools, &e., used in construction of a telephone system, he 
estimated that an allowance of 20 per cent. should be made for super- 
vision, with 5 per cent. on freight, cartage, &e., to cover money laid out 
on that account if competition were not very keen; but if it were keen 
the 5 per cent. would probably have to go. There would be nothing to 
add beyond that on that head. For contractors’ profits he would add 
10 per cent. on the cost of labour, tools, &e. As contractors they added 
no contractors’ profit on plant manufactured by themselves, but on 
goods bought from other manufacturers they added 5 per cent. The 
manufacturer's profit on plant was about 10 per cent., but it varied very 
much. He agreed with all the estimates on exchange equipment, sub- 
scribers’ apparatus, &c., and his company would be prepared to under- 
take the contract to replace those on the National Telephone Co.’s line 
on those terms within three years. 

Mr. SipNEY GEO. LEECH, joint managing director of J. B. Saunders & 
Co., said that for supervision in the erection of poles and standards and 
the placing of bare wire and aerial cable he estimated that 19 per cent. 
should be charged on the cost of tools, &c. Contractor’s profit he never 
estimated at more than 10 per cent., but it was usually less. © He also 
charged a percentage on the material they bought for the work. 

Mr. ANDREW Youxa, valuer to the London County Council, said he 
would allow 5 per cent. for headquarter's administration, of which 4 per 
cent. would go to the engineer to provide for cost of devising the scheme 
of the work, for preparing all plans, estimates, &c., sapervising the work, 
providing a drawing office and other engineers in charge of the con- 
Btruction of the work, and any machinery that might be necessary for 
the inspection and testing of any material, &c. He allowed 10 per cent. 
on the fundamental cost for contractor's profits, and said the contractors 
in that 10 per cent. included all contingencies. In preparing a contract 
an engincer might make a separate allowance for contingencies, but the 
contractor would not do so. He said he had never before heard of a 
charge for interest on plant, and the cost of obtaining subscribers’ agree- 
ments ought to be a charge upon the business. 

Mr. A. M. OGILVIE, third secretary of the Post Office. gave evidence 
as to the purchase of the Glasgow and Brighton municipal telephone 
Systems for £300,000 and £49,000 respectively. At Glasgow the number 
of stations taken over was 12,821 (an average of £23-79 per station), and 
in Brighton 2,000 stations (at average cost of £245): both were taken 
Over as going concerns, and a price allowed beyond the mere value of 
the plant. On March 31. 1911, the exchange and private wire stations 
of the Post Office in London numbered 7242 and in the provinees 
42,388. Of these there were 5,192 private wire stations in Londen and 
6,738 in the provinces. The capital expenditure on these was £818,504 
in London and £235,196 in the provinces, a total of £1,054,000, compared 
with £991,000, the calculation made by the company. The number of 
wires on the Post Office system, he said, was 68 per cent. of the number 
of stations, and the wires of the company only 56 per cent. of the number 
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of their stations, which showed that the quantity of'plant in use on the 
Post Office system was greater than that used by the company. The 
estimated cost of telephone construction by the Post Office for the year 
1911-12 was £565,619, divided into £429,405 for London, £253,546 for the 
provinces, ond £255,727, exclusive of expenditure for land and buildings. 
The amount estimated for construction aud maintenance of telegraphs 
during the same vear was £1,831,000, making a total of £2,806,691. The 
cost of Supervision for both construction and maintenance was 121 per 
cent. on che cest ef labour and materials, But in that there was included 
cost of supervsion net to be properly attributed to either of those heads, 
for imstence, the supervision of the electric lighting and other planta 
used ta tne Post Office, 

Ib ceross-cs n mination by Sir ALFRED Crirrs, K.C., Witness admitted 
that, afier buying the municipal services of Glasgow and Brighton, the 
Post OF 60 1 ub to riis the retes in order to make the services remunera- 
tive, due P23 per cont. allowed for supervision included nothing for 
adminisirition, except salaries of engineers, or for rent, travelling 
Cap nes E. 

Siren pb. PEAT said he had examined the account sheet of the National 
Jetephe ne Cog shovicg total capital expenditure at £15,077,810, ex- 
elusive of buildings aad phat, which represented an additional £541,000. 
Faking the orisinal claim put forward by the company, tho cost of con- 
struction app arol to be €20.951,042. They valued their plant at 
E£LSZOTOGSOU. A dance Zu id, though properly applicable to fixed quan- 
tities Hke a lease or an annuity, was quite inapplicable to a variable 
quacticv dixe plaat. A commercial company writing off depreciation 
could not atford to pav it into a sinking fund, but used it to maintain its 
plant. A limited company was not allowed to charge interest on capital 
during consi ruetion execpt with the authority of the Board of Trade, or 
a paragraph ia dts articles authorising 16 to do so, and then only for a 
limited period, Ason secountant he would not piss the addition of such 
inierest to caplial expenditure. Nor would he pass any addition to 
capital expenditure on account of the cost of raising capital. 

Mr. Perey Least ssid he bad examined the half-yearly balance sheets 
of the National Gelephone Co. from Iss2 to Dec. 31, 1911. Upon the 
basis of 20 years Hie, assumed by the company, witness caleulated the 
value of the plant at the time of the transfer at £14,329,071, on the 
coxurv ton dino che whole of tac revenue expenditure under the heads 
of maintenance and renewals of plant and depreciation, as shown in the 
company’s accounts, amounting to £6,266,992 is capital outlay. That 
wien the hyper sis thar depreciation commenced at the time of the out- 
lay. Takine the liie of the plant at 13:3 vears, he valued it at £6,914.342, 
as compared with tie Post Ortice value of the plant, which was £7,434, 794. 
Uno factors that ougat to be allowed in determining depreciation of plant, 
atterit had lived a certain number ot years, were natural decay, wear and 
tear and He theugit depreciation of plant should. be 
fixed. haview regard to the leneth of life of the plant and the cost of con- 
struction, n ducing the cost of construction pro rata by the number of 
vears and the dite that had expired. That was what was called the 
“stracht dine 7 method. He had considered the company’s method of 
estimating value of the depreciation by a sinking fund and could not 
ovre with-it. In the case of a sinking fund, reckoned at a duration of 
20 years, the service reached its maximum at about the tenth year ; at 
the end of the eleventh year the value would be overstated by. more than 
25 por cent. as compared with the “straight line? method. He had 
never known the case of an industrial company investing money in a 
sinking fund for depreciation of plant. 

In cross-examination Mr. LEAKE said the dividends of the company 
from 1907 to 1911, averaged & per cent. per annum. The original 
claim of the company was tor £20,500,000, and the same, at 3 per cent., 
would produce £615,000 per annum. In other words, the company was 
making a claim fora sum of money which if invested at 3 per cent. would 
prod ice more perannum, without risk or responsibility, than the company 
had been paving in dividends. 

Sir Heca Bein was examined as to the sinking fund method of the 
company for ascertaining the value of the plant at any intermediate 
stave of its hie. In his experience he had never heard of any sale of 
phint which has been conducted on that basis, and he did not think that 
that methed was a true guide to depreciation in value, because 1t 
assumes that the sinking fund would suflice to meet the requirements 
upon it at any moment, whereas it was obvious that it could only do so 
at the termination of the life. ‘Phe plant aged year by yearin proportion 
to the numberof years, but the fund did not accumulate in the same ratio. 
Tt was increasing at compound. interest. and consequently, increased 
slowly in the first half of the life of the plant, but more rapidly in the 
second, as interest was added to principal in inereasing quantities. After 
hiving determined the life of the plant the proper course to adopt was 
to divide itx value new by the number of years and set aside that sum 
year by year. That was the method constantly employed, and found to 
be substantially correct. 

Witness admitted, in eress-exanmination, that if the earning power of the 
plant Imereascd daria the second half of its existence the * straight 
Hine “omesheod would not eive the proper value, and the same could. be 
said dt it deorum d. but his expo nonce was that a machine was sub- 
atantiddyomaint.ia d in a condition of usetulness during its lite, and he 
werk be in cde to disper urd ans sach hepectheses as these, 

Sir C Eoo anp agred with the methode mpbleved by the Post Otlice 
for aisvertaimperc the total cost of an od rte steh as that of tho 
National Telephone Co. UN eliarze of £ £500,000 for eontractor's profit 
and supervision seemed to be utterly unreasonable, He agreed with 
Sir Hugh Bell as to the method of arriving at the depreciation in phant, 
and also in the view that the eost of raising capital should not be 1n- 
cluded in capital expenditure. i 
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In cross-examination, witness admitted that Parliament now allowed 
interest to be piid in capital during the construction of a new line, but 
said it was illegal until recently. That charge would be counted as part 
of the capital, but not as part of the capital cost, because it did not repre- 
sent any asset, and capital cost applied only to money actually ex pended 
on usable and realisable assets. 

On Monday Sir Rurvs Isaacs, K.C., said that he had decided to jettison 
a portion of the evidence they had intended to call, and added that he 
was anxious to have a reasoned judgment on the main heads of the case. 

Mr. Justice LAWRENCE said they were bound to give a reasoned judg- 
ment, but if both sides wanted the items dealt with specially they would 
endeavour to do so. He thought, however, that it would be more con- 
venient to give the sum in one amount ; but he would hear argument on 
that point later. 

The ATTORNEY-GENERAL said there were some small parta of the com. 
pany's claim upon which it was impossible for him to reach any conclu- 
sion until he had more information supplied by the company. ‘There was 
an effort being made to agree upon that, but he suggested that if any 
question should arise on that matter while the Court was considering 
its decision, they should be permitted to approach the Commissioners 
in Chambers. 

Mr. Justice LAWRENCE said it would take some days before the Court 
could deal with the mass of figures presented and come to a conclusion, 
If during that time any assistance could be given by the Court they would 
be happy to give it. 

Sir ALFRED CRIPPS. K.C., approved of the suggestion, and said he would 
endeavour to supply any information required. 

Mr. HENRY Sparks, of the Stores Department of the Post Office. 
gave evidence to show that there was little or no charge that could 
properly be levied for storage during construction, 

The last witness for the Post Office was Sir JonN GavEv who considered 
8s. per pole as the cost of obtaining wavleaves preposterous, The com- 
pany might have more difficulty in obtaining wayleaves because they had 
not the statutory powers that the Postmaster-General had. For Post 
Office work he should consider ls. per pole was a high charge, and he 
thought 2s. per pole might be allowed the company. He was responsible 
for the expense incurred when the Post Office London telephone system 
was established. It was substantially an underground system, and th? 
cost was necessarily higher than that in the outlying districts of London. 
The National Telephone Co, had not any corresponding work in the City 
of London ; in fact, he did not think they had any underground work in 
the City. The Post Office laid 217 ducts before there was a single sub- 
seriber, Thev opened the first exchange in 1902, and to-day there were 
20 per cent. of ducts still quite empty, a further 20 per cent. only on>-half 
filled, and 15 per cent. in which there was room for further cables. With 
regard to making a comparison of the cost of the stations belonging to the 
company and the Post Office, he mentioned that the length of wires was 
greaterin the case of the latter than the former, especially in the provinces, 
because the Post Office had to serve the publie whether it was a profitable 
undertaking or not, and the company only served subscribers. If the 
National Telephone Co.'s svstem did not exist he should have no hesi- 
tation in saving that it could be erected in 21 to 3 vears. A weliecreosoted 
wooden pole would last 281 vears, an iron pole only about 15 vears. The 
physical life of 100 Ib. of copper wire stretched from London to John o° 
Groats might be 25 years, because, although its life might be affected by 
storms at certain parts of its extent, it could not affect the whole. But 
the physical life of a wire stretched over London would not exceed 15 
years, because there the influences affecting the life of the plant were 
concentrated on a smaller area of wire. The life of a common battery 
exchange the witness put at 15 years, having in mind the progress that 
is continually being made in the mechanical attachments of electrical 
science. The effective life of the magneto exchange he did not put 
bevond 10 vears, and he was opposed to the use of the magneto instru- 
ments, which the Post Office had taken over from the National Tele- 
phone Co. In his experience the cost of maintenance of plant from day 
to day increased with the age of the plant. Consequently the latter part 
of the life of a plant was so much less valuable than the earlier. 

Sir ALFRED ('RIPPS, K.C., cross-examined as to the report of the Post- 
master-General in 1904 concerning the life of plant, and witness admitted 
he was responsible for the figures supplied for that report. 

Mr. JoHN F. C. SNELL was recalled, and stated that, taking the statistics 
of the company for a period of 16 vears, he had come to the conclusion 
that the average life of subscribers? apparatus was 9°3 years. 

On that and other outstanding subjects, Sir JOHN Simon said he had 
reason to believe that Mr. Gill (for the company) and Mr. Snell (for the 
Post Office) would arrive at a series of alternative multipliers which 
would enable the Court to come to a decision on the points in- 
volved. 

Sir Joux SrwoN addressed the Court, and in the course of his speech 
said that, happily, the parties had arrived at agreement as to the fun- 
damental cost of constructing the system of the company. Bevond that, 
he thought, there were two stages in dispute. The first was what was 
'alled. the replacement cost of the whole svstem. That was arrived at 
bv steps embracing the local supervision, &c., exercised upon the funda- 
mental cost of labour and materials, the contractor's profit, and what 
had been called the employer's burden. By that means they sought to 
arrive at the cost of replacing the entire system of the company new. 
Thea, from that point of departure, there was a descending scale upon 
which it was sought to arrive at the amount of depreciation from the 
original cost due to use at the time the svstem of the company was taken 
over by the Government. He contended that it was not important to 
fix any specified time for the execution of the work of replacement, 


because the cost of material and labour would not be enhanced, nor would 
the ratio between labour and supervision be sensibly altered. 
The hearing had not concluded when we went t» press. 


Indo-European Telegraph Company's Increased Powers. 


On Tuesdiy Mr. Justice Neville heard a petition by the Indo-European 
Telegraph Co. (Ltd.) asking the Court to sanction a special resolution 
passed by the company for the alteration of its Memorandum of Associa- 
tion for extending its objects. 

Mr. JExN&INS, K.C., in support of the petition, stated that the company 
vas formed in 1863 with a capital of £450,000 divided into 18 000 shares of 
£25 each, 17.000 of which had been issued for cash and fully paid up, and 
1,000 shares rxma n unissued. The company had been most successful and 
for 26 years had paid a dividend of 10 per cent., latterly vith an additional 
bonus. It had wires from Liverpool and Manchester to London and Lowes- 
toft, with cabl s from there to Germany through Prussia and Russia to 
Teheran where it joined up with the telegraphs of the Indian Government. 
Since the formation of the company electricity had made rapid strides, 
and the company was desirous of taking advantage of these advances in 
telephony and wireless telegraphy. The company wished to add to 
their Memorandum powers to enter into agreements with other telegraph 
and telephone companies, and to establish telegraph and telephone 
companies working either with or without wires or cables, and also to 
constract and manufacture instruments which can be used in connection 
with such companies or undertakings. The company had had to obtain 
licences and pay rents to H.M. Postmaster-General and the Russian and 
German Goveraments, and had consequently communicated the proposed 
alterations to them. They had no debenture stock, and there was no 
Opposition to the petition. 

His lordship sanctioned the alteration of the Memorandum as pro posed. 


Electrical Engineering Instruction by Correspondence. 


In the Edinburgh Small Debt Court recent!v, Sheriff-Substitute Orr 
heard the suit of the International Correspondence Schools (Ltd.), Lon- 
don, against Thomas Porteous for the recovery of 5 guineas, balance of 
account alleged to be due as fees for a course of correspondence instruc- 
tion in electrical engineering. Defender, an engineer, said that on March 
18, 1911. an agent of pursuers called at the pit when they were finishing 
work. and explained to him the course in electrical engineering and the 
great advantages accruing from such a course, the cost of which would be 
13 guineas in 10s. 6d. monthly payments. He said he understood that if 
the lessons were stopped payments would come to an end. The agent 
produced a form which witness signed, but he did not read it before sign- 
ing. Witness commenced the course. The first papera were arith- 
metical questions, followed by questions in algebra, and believing there 
was not much electricity in that he gave up the lessons. He had paid £2 
in fees, and had continued to pay for four other months under threats of 
arrestment of wages. He had received no lessons during those months; 
h: stopped the lessons in June or July, and continued prying till October. 

The agent of pursuers said defender read the application form before he 
signed it, but made no remark about it. Witness informed him that in 
the event of sickness or unemployment they would not press for pay- 
ment, but that as soon as his sickness was over, or he was in employment, 
he could start again. That was their usual practice. Witness did not 
tell him that he could stop payments at any time. Payments were col. 
lected from March to the end of July, and defender ex pressed himself as 
delighted with the instruction. 

Other evidence having been given, Sheriff Orr said defender pleaded 
that he signed the contract under misrepresentation, but he had not suc- 
ceeded in establishing his case. His lordship was also of opinion that an 
agreement had been entered into.  Pursaers asked for payment for 
instruction which they had contracted to give, and his lordship thought 
they had a perfectly sound claim in law. He gave a decree for the sum 
sued for, with expenses. 


Stealing Electric Current. 


At Newbury Borough Police Court recently, Lawrence Keating 
appearcd in answer to three summonses issued by the Urban Electric 
Supply Co., alleging that defendant did (1) between Sept. 2 and Oct. 2 
unlawfully injure the electricity meter fixed on his premises ; (2) that on 
Oct. 2 he did unlawfully alter the index ; and (3) between the dates first 
mentioned he did unlawfully prevent the meter from registering the 
quantity of current supplied. Keating admitted the first and third 
charges, but denied the second. 

It was stated that on June 28 the meter was read, and suspicion was 
aroused as the seals had been broken. On Sept. 2 the meter was again 
examined, and nothing particular was noticed, but a month later the seal« 
were again broken and two units were only registered, although more 
lights had been introduced and a dynamo fixed. On Oct. 2 defendant 
told an ofticial of the company he had broken the seals because, while 
doing some photographic work, the light went out, but later on he said he 
did it to slow the meter. The meter had been altered so that any quan- 
tity of current could be obtained without being registered. 

Evidence was given by Mr. H. W. Bush, resident engineer of the com- 
pany, and by €. Walker and Albert Geo. Green, employes of the company. 

The Mayor said the Bench had decided to give Keating the benctit of 
the doubt in the case to which he had plezded not guilty. In the other 
cases his defence was very lame. The tampering had been done with 
skill and ingenuity, and they would impose a fin of one guinea and costs. 
The penalties and costs amounted to £7. 19s. 
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THE METAL LAMP SITUATION. 


WE make announcements in our business columns to-day 
which have an important bearing on the metal lamp situa- 
tion. The Conference firms, the Osram Lamp Works (of 
which the General Electric Co. are selling agents), British 
Thomson-Houston Co. and Siemens Brothers & Co., 
announce that they are owners of the fundamental patents 
relating to tungsten lamps for manufacture by either the 
drawing or squirting processes; they also refer to patents 
for the mounting of drawn-wire filaments. These announce- 
ments are being made not only in the technical Press but 
also in the daily papers throughout the country. The 
latest firm to “ come into line” is the Electrical Company, 
which has applied to the Osram Lamp Works (Ltd.) for a 
license to manufacture tungsten lamps, and this licence 
has been granted. This Company also announces that it 
will discontinue to supply squirted filament lamps, and 
is now in a position to furnish from stock the Aegma drawn- 
wire lamp, which is manufactured under master patents. 

This assimilation of hitherto independent firms will, we 
hope, help to relieve the undoubted tension in the metal 
lamp business. The action of the Conference firms should 


tus. Companies' Share List . 


lamps, which, though cheap to buy, are expensive to use and 
generally damage the cause of electric lighting. There 
should also be a maintenance of the standard of quality 
of the lamps supplied to the public under the general groups 
of master patents. "We are glad to see that the prices of 
lamps are being maintained, as at the present juncture it 
would be inexpedient to increase unduly the public demand. 
There are rumours of impending litigation against firms 
at present outside the association of lamp makers whose 
patents are, it is claimed, being infringed. These indepen- 
dent firms include makers of both squirted tungsten lamps 
and of a type of lamp which is said to have a ductile squirted 
filament. We understand that it is the claim of these 
makers that both this ductile process and the method of 
1 | mounting the filament do not infringe the patents of the 
Conference firms. It will be interesting to follow develop- 
ments in this particular direction. The metal lamp situa- 
tion is now of the utmost importance to the future of the 
electrical industry, and we hope that both parties will be 
able to arrive at an understanding which will in no way pre- 
judice the confidence of the public and which will also 
present no barrier to the legitimate improvement of the 
metallamp. The present independent firms must realise the : 
strength of the position occupied by the Conference makers; 
and it seems to us that this position cannot be overlooked 
in any plans which these firms have for the future. We 
naturally take up an entirely independent attitude, and can 
only keep in view the ultimate good of this branch of the 
industry. We feel that the united front which is now pre- 
sented by the Conference makers will go a long way towards 
“clearing the air," as we have so frequently heard the situa- 
tion described. : 


COMMERCIAL COMMENT. 


Electrical Supplies Developments. 

THE electrical industry is slowly but surely awakening to 
the necessity for the extension of business in electrical sup- 
plies. The advertising campaign of the gas interests seems 
to be throwing the public into the arms of the electrical 
industry, for there is a remarkable increase in the demand 
for electricity consuming devices of every description. We 
hope that a practical effort will be made to cope with this 
demand both by the manufacturers of the apparatus and the _ 
various supply houses. We are pleased to be able to record 
the entrance into the field of electrical supplies of two of the 


keep out of the home market the inferior brands of metal ! oldest concerns in the electrical industry. The first of these 
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is the Brompton & Kensington Accessories Co., a subsidiary 
undertaking to that of the Brompton & Kensington Elec- 
tricity Supply Co. The progress of the last named during 
the past 12 months in the direction of domestic electricity 
supply has been very rapid and the accessories company 1s 
the direct outcome of these developments. Mr. R. S. DowNE, 
the general manager of both concerns, has taken a step 
that will place his electricity undertaking in the useful 
position of trading directly with the public in that class of 
electric utensil which will assist in building up a day load. 
It is only in this respect that the accessories concern will 
compete with the established supply houses. Mr. DowNeE 
has laid his plans very carefully, and we believe is engaged 
in a class of work which will materially assist the cause of 
domestic electricity supply throughout the country. The 
second undertaking referred to above is the London Electric 
Warehouse Co., the name given to the supplies department 
of the Brush Electrical Engineering Co. This has been 
started with offices in York-road, London, S.E., in charge of 
Mr. P. J. Weiss, as general manager. Mr. Weiss built up 
the business of the Brush Company in electrical supplies, and 
wil, we are convinced, conduct the new concern on the 
Same progressive lines as before. We welcome these ad- 
ditional channels for bringing the subsidiary uses of elec- 
trical energy to the notice of the general public, and we 
think that at the present time there cannot be too many of 
such establishments in the principal cities and. industrial 
centres throughout the country. 


Medical Opinion on Gas Heating. 


THE gentleman who contributes to the “ Journal of Gas 
Lighting " under the heading “ Electricity Supply Memo- 
randa," has this week devoted two amusing and lengthy 
paragraphs to ourselves. The worst of it is he has taken a 
great deal of space to criticise statements which we did not 
make, or rather reads into what we did say meanings which 
we did not mean. We presume that we ought to apologise 
for being so obscure. The first indictment is that we said 
that the gas fire was not the last word in heating. Well ! we 
repeat the statement more emphatically. The gas fire is not 
the last word in heating. The facts that within the last three 
years 1,500 medical men have adopted gas stoves, and that 
three years ago electric radiators were already known, does 
not in the least affect the truth of this statement. Of course, 
a modern gas fire is as much an improvement upon an open 
grate as the electric radiator is upon the modern gas fire. 
Doctors, our friend tells us, have adopted improved appa- 
ratus once, Is he prepared to say they will not do so again? 
Next, having belauded the doctors as a class for their enter- 
prise, he goes on to criticise severely the action of one of 
their number in the person of the Medical Officer for Mary- 
lebone. This gentleman, as we noted in these columns, 
recommended the substitution of gas by electric heating in 
one of the underground conveniences in his district. This 
being the case, the medical officer is, according to Electricity 
Supply Memoranda, all sorts of horrible things ; above all, 
he does not know his work. Furthermore, the real reason 
for the change over was to benefit the Electricity Depart- 
ment. This is really very amusing. The load on Mr. 


SEABROOK’S mains is 10,000 kw.  It* can, therefore, 
be imagined with what palpitating anxiety he awaited the 
decision of his Council to add yet another 5kw. to that 
amount; while, when success was at last his, one can 
imagine with what relief he looked back on the pioneer work 
which had been necessary to bring this enormous addition 
about. No! we are afraid “ Electricity Supply Memor- 
anda " must look things in the face. As he has so kindly 
pointed out, “ Science must always prevail over assumption 
and fallacious reasoning." 


Power Supply at Shanghai. 


AN interesting feature of the present industrial develop- 
ment of Shanghai is, according to a contemporary, the 
growing use of electrical power. Motors representing in 
the aggregate over 2,000 H.P. are at present connected to 
the mains, and it is anticipated that very shortly three times 
this amount will be at work. The cause of this expansion 
is largely the increase of industrial activity in Shanghai. 
Among the future customers for power will be the rice mills 
now being erected along the banks of the Soochow 
Creek, which will put an extra load of 500 H.P. on the 
mains. The busy season of these mills is from October 
to March, while during the rest of the year they are inter- 
mittently at work. Besides rice mills, cotton mills under 
construction also call for a considerable further extension. 
One Chinese mill of comparatively small size is to have 
an electrical power installation of 280 H.P., and a second 
mill of larger capacity has ordered motors totalling 450 H.P. 
Two other mills have in contemplation the installation 
of electrical plant. One of these is for 1,000 H.P. and the 
other for 1,500 n.». ; and as these will require electric power 
in the course of next year, it will be seen that there will be à 
full demand upon the producing capacity of the works. 
This rate of progress is highly complimentary to the manage- 
ment of the undertaking. 


BUSINESS NOTICES. 


The Electrical Co. (Ltd.) have opened an office at 32, County- 
buildings, Corporation.street, Birmingham (Telephone No, 3,498 
Central) with Mr. F. R. Unwin, A.M.LE.E., as representative 
engineer. 

Mr. Arthur H. Jeans states that he has severed his connection with 
the General Electric Co., and he is now representing Pope's Electrio 
Lamp Co. in the London district. 


The Union Electric Co., of Australia (Ltd.) have opened an office at 
2, Nicholson's Buildings, George-street, Brisbane, under the direction 
of Mr. W. J. S. Jones. 

The partnership between T. Graham, J. Young, G. Artingstall 
and F. A. Pidding (trading as the Imperial Electric Lamp Co.), 
Market-street and Great Western-street, Moss Side, Manchester, has 
been dissolved. | 


The partnership between W. E. and H. W. Lake and W. J. 
Mellersch-Jackson (trading as Haseltine, Lake & Co.), chartered 
patent agents, Chancery-lane, has been dissolved, so far as concerns 
H. W. Lake. 


The business of the Brush Electrical Engineering Co. in electrical 
apparatus, which has been carried out by the Company's supplies ` 
department at 1, Kingsway, London, W.C.. has now been transferred 
to the Victoria works premises, Manners-street, York-road, London, 
S. E. 

For further convenicnze it has been decided to give a distinctive title - 
to the department, viz., The London Electric Warehouse Co., and all 
inquiries relating to “ Metallum ” and other lamps, fans, heaters, wires a 
and cables, &c., should in future be addressed to Manners-street. 
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A technical chemist desires to represent in Italy important British 
firms supplying electrically produced steel ingots, steel plates and 
chemical products; and an Englishman with experience in Italy 
wishes to represent British manufacturers of scientific apparatus. 
The Secretary of the British Chamber of Commerce, I, Via Innocenzo 
¥reegoni, Genoa, will give further particulars. 


To celebrate his 21 years’ connection with business, Mr. T. W. 
Broadbent, managing director of T. W. Broadbent (Ltd.), Hudders- 
field, entertained the shareholders, staff and employés of the com- 
pany, together with their wives and families, to a tea and social 
evening on the 26th ult. 


BANKRUPTCIES, LIQUIDATIONS, &e. 


Joseph Arthur Procter, formerly electrician, of 64, Bradford-road, 
Frizinghall, Bradford, has been adjudicated bankrupt. The first 
meeting of creditors will take place on Nov. 9 at 12, Duke-street, 
Bradford, and the public examination on Nov. 13 at the County 
Court, Manor-row, Bradford. 


A meeting to receive an account of the winding up of the Type- 
writing Telegraph Corpn. (Ltd.), will be held on Dec. 5 at 87, Bishops- 
gate, London, E.C. 


A meeting to receive an account of the winding up of the Electric 
& General Assurance (Ltd.), will be held at 5, London-Wall-buildings, 
London, E.C., on Dec. 9. 


Deeds of Assignment.—A dividend is to be paid under a deed of 
assignment executed on Aug. 6. 1912, by Fredk. Jas. Yarnell, elec- 
trical engineer, 184, London-road, Brighton. Claims to Mr. G. E. 
Corfield, 119, Finsbury-pavement, London, E.C., by Nov. 16. 


A dividend is to be paid under a deed of assignment executed on 
June 13, 1912, by Arthur Stacy Redick, electrician, &c., Nelson- 
street, Dewsbury. Claims by Nov. 9 to Mr. Arthur Greenwood, 20, 
Bond-street, Dewsbury. 


uU LT NA N N TUTO TA AN 
= ELECTRICITY SUPPLY. 
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EXTENSIONS. 


Colne.— The Council have applied for sanction to borrow £2,000 for 
extensions of the electric supply mains. 


Darwen.—An inquiry was held last week into the application of the 
Corporation to borrow £6,650 for extensions of the electricity under- 
teking. 

Manehester.—An inquiry was held on Friday into the application 
of the Council for sanction to borrow (among other sums) £87,160 for 
extensions of the electricity undertaking. 

The deputy town clerk (Mr. P. M. HEATH) said the chief expenditure 
wow proposed was £68,820 for new plant at Stuart-street station, which 
would complete the installation at that station and enable the Corporation 
fo meet demands for current for the next three years; £2,610 was 
required for plant at Dickinson-street station, £10,700 for plant at the 
other distributing stations and £5,000 for the purchase of motors to be let 
on hire. 

The chairman of the Electricity Committee (Mr. Geo. HowanTH)stated 
fhat the Committee and the City Council had unanimously passed the 
résolution asking for the borrowing powers. They had 11,189 consumers 
of electricity. a considerable number of whom took only a small quantity 
forlighting. The charge made varied from 11d. a unit to 07d. The Cor- 
peration began to supply electricity for power about 10 years ago, 
because of the extensive plant put up and the surplus power produced. 
Having spent the money they had to find customers. The Committee 
had often been charged with selling power below cost price, but the 
révenue results disproved that. For the year ended on March 31 last 
they appropriated to renewals account £21,000, sinking fund £102,000, 
interest £67,000, and paid to the city fund £24,000, and they could not 
have paid those sums out of revenue if they had been supplying electricity 
below cost price. 

The chief engineer (Mr. S. L. FEARCE) supplied technical details of the 
proposed extensions which were absolutely necessary. Pe 'rhaps 60 or 70 
per cent. of the 50 powerconsumers were charged at 07d. perunit orunder. 
The conditions under which the supply was taken were the governing 
factor, not the bulk quantity. The “ average cost ” of electricity simply 
meant the total expenditure divided by the total output. The idea that 
selling at 07d. meant a loss was absolutely incorrect, and he had hoped that 
that had already been abundantly proved, but he would give what ought 
to be a clear demonstration. Of three consumers A took 1 kw. for 1.000 
hours and used 1,000 units; B took 10 kw. and used his 1.000 units in 

100 hours; C took 100 kw. at 10 hours a day and also used 1,000. Accord- 
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ing to the opposition they n c uq a E all be charged at the same price, although 
C would require 100 times as much plant put down at the generating 
station as A would and 10 times as much as B. . The respective cost for 
them would be 13d. for A, 1s. 04d. for B, and 10s. 01d. per unit forC, It 
was a most abstruse ccomonie question. It did not follow with electricity 
as with the gas and wat rdepartments, that one simple rate would cover all 
classes of supply. If all that power, which now ran up to 50,000,000 or 
60,000,000 units out of a total of 90,000,000, were sold below cost price, 
how was it that the department was not in the Bankruptcy Court? He 
said unhesitatingly that they were making a profit. He insisted that it 
was quite right to say that the sinking fund was equivalent to depreciation 
as far as a municipal undertaking was concerned. They simply did the 
same thing in a different way from a company. A company provided a 
de preciation fund and wrote it off at the end. The Corporation had two 
ways of doing that. One was to repay the capital sinking fund and the 
other was to supplement the sinking fund by what was termed renewal 
suspense when they thought the terms given by the L.G. Board were not 
sufficient. The Tramways Department were the largest consumers and' 
they were charged more than other power consumers. 

The Inspector (Mr. T. C. Exry) said that from figures put in the under- 

taking had made a total profit so far of £523,281 and had paid £125,981 in 
aid of rates. 

Mr. Percy contended that the Committee were doing wrong in reckon- 
ing sinking fund as depreciation, and until that was put right they were: 
building up their larger consumption on a rotten foundation. The 
mutual destruction carried on by the Gas and Electricity Committees 
of the Courcil should cease, and one should not be favoured at the 
expense of the other. 


Merthyr Vale.—Last week the Merthyr Electric Traction and 
Lighting Co. commenced the supply of electric current in Merthyr 
Vale, Aberfan and Treharris. 

The current for public and private lighting was switched on by tho: 
Mayor (Ald. J. M. Berry, J.P.), who was presented with a key by the 
chairman of the company to unlock the switch. The illumination of the 
districts is now excellent, and complaints as to lack of and inefficient 
lighting are no longer heard. 


Stoke-on-Trent.—At the recent L.G. Board inquiry into the appli- 
cation of the Corporation for sanction to borrow £16,969 for their 
electricity undertaking evidence was given by the town clerk (Mr. 
E. B. Sharpley) and the borough electrical engineer (Mr. C. H. 
Yeaman). 

Mr. SuARPLEY said that with the permission of the inspector he would 
make a further application for sanction to prospective expenditure of 
£10,000, of which £7,000 was for extension to mains and £3,000 for trans- 
formers and sub.stations. ‘The sum for mains was apportioned as fol- 
lows : Burslem. £2,000 ; Hanley, £2,000; Stoke, £2,000 ; and Longton, 
£1.000. For the sub-station buildings and fixed equipment the cost 
would probably be £2,000, and transformers £1,000. 

In the case of the original application, permission was given to amend 
the amount from £16,969 to £17,196, the difference being £227, the 
balance from the old section on the Burslem undertaking which was not: 
required. 

Mr. YEAMAN stated that the £17,196 was divided among the towns as 
follows: Burslem, £5,539; Hanley, £7,785 ; Stoke, £3,132; and Long- 
ton, £739. The money was to be spent upon: Buildings, £1,119; 
machinery, £2,291; accumulators, £19; transformers, £1,809; mains 
and services, £11,539 ; switchboards, £194 ; instrumenta, £82; general 
expenditure, £35 ; sinking well, £104. In regard to the supplementary 
application, for £10, 000, he said that from April 1 to Sept. 31 £3,440 had 
been actually spent—£2, 660 in mains and £800 on transformers. He 
estimated that the balance of £6,500 would be sufficient for them for 
about 12 months. 


Sunderland.—The L.G. Board have sanctioned a loan of £37,200 for 
additional generating plant and extensions of mains, &c. The Board 
has, however, suggested the advisability of preparing a scheme for 
dealing with the superseded plant in Dunning-street, and for paying 
off the balance of the outstanding loan on same earlier than is pro- 
vided for in the Board’s sanctions. 


GENERAL. 


Barking.—The Council have approved the revised scale of charges 
for electric current for power and for the lighting of artisans’ 
dwellings :— 

For power, each of the scale charges has been increased by jd. per unit. 

For lighting artisans’ dwellings in King Edward’s-road the charge has 
been raised to 1s. (for four lamps) and 8d. (for two lamps) per house per 
week, with an option to have ordinary meters installed, such meters to be 
read monthly and the meter rent to be payable in advance ; in addition, 
each house is to have one metallic filament limp per annum. 

The increased charges will commence from the beginning of the next 
quarter. 


Coal Contracts.—At the meeting of Maidstone Council last weck it 
was stated that the Electricity Committee had now entered into & 
contract with Messrs. Cory for a six months’ supply of coal, instead 
of 12 months as previously. The cost would be 16s. 44d. per ton, 
compared with an average cost last year of 12s. . 


Doneaster.—Balby with Hexthorpe Urban Council have consented 
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to the application of Doncaster Corporation for a provisional electric 
lighting order. 


Dromore (Ireland).—4At a special meeting of the Council last week 
it was decided to apply for a provisional electric lighting order, and 
Messrs. Miller, Wilson & Pegg were appointed consulting engineers. 


Dublin.—The Kingstown, Blackrock and Dalkey Councils have 
decided to send a joint deputation to the Dublin United Tramways 
Co. to ascertain whether they would be willing to supply electric 
current to the three townships. and at what rate. It was also agreed 
that if it were decided to take current from the company represen- 
tations should be made to Dublin Corporation as to the clause in the 
tramways company's order preventing them supplying current. and 
requesting that the prohibition might be removed. 


Express Delivery Wagons.— The Canadian Express Co. are gradu- 
ally substituting electric vehicles for the horse wagons in Toronto 
and Montreal. 

The president of the compa nv (Mr. Jchn H. Pullen) has stated that the 
change is necessitated by the growing problem of reconciling a higher 
standard of efficiency with commercial economy. Under modern con- 
ditions the horse-driven vehicle is a commercial impossibility in all the 
larger centres cf the new world. There are five clcctric wagens now in 
commission, and three are of 2-ton and two of l-ton capacity. They have 
a speed of from 10 to 12 miles an hour, and they w ill travel 45 miles on a 
single charge, The introduction of the cars is largely a n experiment, but 
if the resulis that are hoped for can b: obtained it is pro bable that horse 
drawn will be larg ‘ly superseded. 

Meter Inspection.—On the 31st ult. G asgow Corporation adopted 
a report by the Special Committee on the collection of rates, charges 
and assessments. | 

The Committee submitted for approval a scheme for the consolidation 
of the work of the electricity, gas and water departments. "The scheme 
was prepared by Mr. R. B. Maccall, of the electricity department, who 
stated that there was considerable overlapping in the work of the various 
departments concerned in the scheme. The work undertaken by the 
meter survey staffs of the electricitv, gas and water departments was 
generally of a similar nature. In consolidation of staffs, the object to be 
kept in view was to make the employés of any of the three departments, 
at present doing similar work in the three departments, to do the work for 
the new central accounts and survey department a: a whole. The fir.t 
step was to join up the three stafís as one under a responsible depart- 
mental superintendent and rearrange the work or surveys so that cne 
inspector or meter reader would read electricity, gas or water meters where 
those were installed in the same premises. That would mean that where 
at present the three (or two) supplies are installed the number of visits 
paid per annum to a consumer's premises by an inspector would be 12, at 
the most, instead of 30, 23 or 18 as at present. The present staffs number 
317, and the cost was £27,118. The reorganised survey staff would num- 
ber 270, and the cost was estimated at £23,048, which would mean a reduc- 
tion of £4,070. If the department were debited with the superannuation 
allowances (costing £1,500) which might be rendered necessary by the 
introduction of the new scheme, the net rednction would be £2,570. 


. Salford.-—A long discussion arose at the meeting of the Corporation 
last week as to the terms of several special contracts for the supply 
of electricity. 

The chairman of the Electricity Committee (Mr. Billington) moved 
that the contract for the supply of electrical energy to Messrs. Gatley, 
Vickers & Co. be approved. He said that the firm guaranteed to con- 
sume a minimum of 50,000 units per quarter for five vears, the price to 
bc 0 8d. per unit for the first 50,000 units and afterwards 0 7d. 

Mr. P. HAMrsoN moved that the contract be referred back and said that 
the system of supplying a local firm with energy on special terms was 
ruinous. Why should the ratepayers and the 2,000 other consumers of elec- 
tricity subsidise these large consumers ? Their contract with the Ship Canal 
Company had been severely criticised, but compared with that case the 
prices then proposed were comparatively high. ‘That huge electricity 
department had swallowed £600,000 of capital, of which £100,000 had 
still to be paid off, and since 1903 it had only paid £24,000 in relief of rates. 

Mr. BILLINGTON, who complaincd that he had no notice of the matters 
that were to be brought up, gave figures to show that the electricity 
undertaking was not at all what it had been represented. It was paving 
off its loan twice as fast as the tramway undertaking and 2} times as fast 
as the gas undertaking, and since it came into existence had made a gross 
profit of almost £500,000. When the present plant was bought very 
little foresight had been exercised, and they had now to make the best of 
an obsolete and comparatively inefficient method of production. The 
company with whom they proposed to contract gave them a guarantce 
for a number of vears and a coal clause which would guard against loss to 
the borough from any increase in the cost of production. He denied that 
the payment they would receive under the contract was less than cost 
price. After discussion the amendment was defeated by 16 votes to 7, 
and the resolution carried. 

A similar resolution, confirming a contract with Messrs. Edward Wood 
& Co., for a period of five years, was carried without further discussion. 
The company guaranteed a minimum consumption of 40,000 units at a 
flat rate of 0-85d. A contract was also agreed to by which the depart- 
ment undertook to supply current to the Salford Guardians for 10 years 
at 21d. a unit. 


LIGHTING NOTES. 


Bournemouth.—The Undercliff Drive and Marine- parade are to bo 
lighted electrically. 

Hornsey.—The charge for current for outside lamps is in future to 
be 3d. per unit in cases where there are three points of not less than 
200 c.p. each or one point of 500 c.p. ; 


Workhouse Lighting.—Thetford Guardians have decided to dis- 
eard oil lamps, but the question as to whether electricity or gas will 
be adopted is under consideration. 


TRACTION NOTES. 
TRAMWAYS. 


Accrington.—The minimum hours of working of motormen and 
conductors have been fixed at 57 instead of 54 per week. 

Barnsley.—It is announced that the Barnsley & District Electric 
Traction Co. has decided to run motor "buses from the town to the 
various outlying districts, thus augmenting the existing tramway 
service, 

The power for the existing lines is supplied by Barnsley Corporation, 
and as the Company has been unable to obtain suitable terms for an 
increased supply it has been decided to run motor omnibuses. 

Llandudno-Colwyn Bay Tramway.—Llandudno Council have 
agreed with the local Light Railway Co. as to the doubling of the 
tramway track from the top of the Penrhyn Hill to the L. & N.W. 
Hotel, Llandudno. l 

The company will also supply lamps to be attached to the overhead 
wire poles in Bodafon-road, on the understanding that the Council 
will undertake the maintenance of the lamps. They will also fix brackets 
to seven poles at the cross streets in Gloddacth-avenue, Llandudno, 
and supply current on the same conditions. Mr. G. Balfour has also 
undertaken, subject to the interests of the Company being properly 
safeguarded, to assist in reducing the number of poles in the streets by 
allowing the Council to make use of the trolley poles for public lighting. 

London County Council.—On Tuesday the Highways Committee 
brought up their adjourned recommendation for the reconstruction 
for electric traction of the tramways from Chapel-street to Nile-street, 
Woolwich, at a cost of £24,330. and the recommendation was agreed 
to. 

Swindon.—The Council have decided that in future the repairs to 
the tramway lines and the whole work of supervision, maintenance, 
repair and renewal of the track are to be carried out by the 
Borough Surveyor. | 


RAIL-LESS. 


London County Council.—On Tuesday the Highways Committee 
submitted a scheme for the construction of a rail-less trolley route 
of about 1} miles, from Lee Green to Eltham, at an estimated cost 
of £7,380. 

The line will run from the existing tramways at Lee Green to the ter- 
minus at Eltham of the Woolwich and Eltham Tramways. The estimate 
does not include the cost of the cars, car-sheds, sub-stations and their 
equipment. The Committce recommended that authority be sought in 
the next session of Parliament for carrying out the scheme. 

The recommendation was, however, postponed, 

Maintenance of Main Roads.—In the special report of the Select 
Committee on Local Legislation which has recently been issued, 
reference is made to the provision of the Keighley Corporation Bill 
and other Bills giving authority for the construction of the trackless 
trolley system. The Committee state that they are of opinion that 
the time has arrived when an authority should be constituted to 
decide what roads should be the main roads of the County and that 
the cost of their maintenance should be taken off the rates and put 
on the taxes, 


Middlesex.—The County Council have decided not to object to the 
Metropolitan Electric Tramways (Ltd.) promoting a Bill for powers 
to work a rail-less traction system in Broad-lane, Ferry-lane and 
West Green-road, Tottenham. provided that a clause is inserted 
empowering the Council to take over the powers of the company 
under the Bill. 

Rotherham.—The members of the Yorkshire Tramway Managers 
Association inspected the Maltby trackless trolley route on the 31st 
ult. After the inspection the party was cntertained to tea in the 
Town Hall, and the business meeting followed. 


POWER AND HEATING NOTES. 


Burnley.—The Electricity Committee have revised the charges 
made for electrical energy for power as follows :— 

For first 39 hours’ use per quarter of maximum demand, Hd. per vnit; 
for all units above, 1d. per unit ; where the consumption is equal to 400 
hours’ use per e.h.p. per quarter, 0-90. per unit flate rate; 500 hours, O'8d. ; 
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above 600 hours, 07d. Special charges will be made to consumers guaran- 
teeing an annual consumption of 100,000 units or more for a day load. 


Electric Power for Petroleum Wells.—At the meeting of the Baku 
Russian Petroleum Co. (1919), Ltd., last week the chairman (Mr. H. 
Allen) said that oil motors were very effective for the shallower wells 
which they had at Balakhany, and they were being installed there 
instead of steam boilers; but for deep wells, such as they had at 
Bibi-Eybat, they would be both expensive and unreliable. Con- 
sequently, it had been decided at Bibi- Eybat to displace their steam- 
power system entirely and to substitute electric power for the whole 
of their wells there; 25 motors had been ordered, and they were 
expected to be delivered before the middle of next year. Mr. Tweed 
(their agent at Baku) had succeeded in getting a contract for three 
years with the local electric power company at greatly reduced rates, 
and he estimated that the electric power installation would pay for 
itself within about a year of its completion by the saving effected as 
compared with steam. One great advantage, at all events, which 
the change would effect was readily apparent—it would clear a large 
area of valuable ground of boiler houses, reservoirs and a veritable 
network of steam and water pipes. A still greater economy could 
perhaps be etfected by the erection of a private power station of their 
own, or by joining with a few other producers in putting up a new 
central power station at Bibi-Eybat, but the capital cost would be 
heavier than they were justified in incurring yet a while. However, 
the saving per unit of power in that company's business was as 
nothing by comparison with the reduction which Mr. Adiassewich 
hoped to effect in the volume of power required. 


" Sewage Pumping.— Burton-on-Trent Gas and Electricity Com- 
mittee have decided to give a supply of electric power for certain 
purposes at the sewage pumping station. 


TELEGRAPH AND TELEPHONE NOTES. 


Reduced Telegraph Cable Rates.—The Eastern Telegraph Co. an- 
nounces reductions in the rate for Press telegrams between Great 
Britain, Australia, Tasmania, New Zealand and China. 


Wireless Telegraphy.—It is stated that, in view of the position 
assumed by the Commonwealth Government in connection with 
wireless matters, and particularly having regard to the building of 
stations on a system which is alleged to be an infringement, the 
two companies principally concerned, viz, Marconi's Wireless 
Telegraph Co. and the Australian Wireless Co. (Ltd.) (the Tele- 
funken system), have, it is said, agreed to sink their differences and 
to take joint action in the matter. 

The Committee appointed by the Secretary for War to consider 
Wireless Telegraphy in the Army held its first meeting at the War 
Office on Thursday last week. The members are Sir H. Norman, 
M.P. (chairman), Col. R. D. Whigham, D.S.O. (general staff), Com. 
A. E. Silvertop, R.N. (H.M.S. “ Vernon "), Major R. H. H. Boys, 
D.S.O., R.E. (Department of Fortifications and Works), Lieut.-Col. 
Hippisley (Territorial Force), Mr. E. Russell Clarke (Inner Temple), 
and Capt. A. M. Henley (general staff), secretary. The proccedings 
are private. T 
. Marconi's Wireless Telegraph Co. inform us that they have received 
advices that the contract with the Canadian Government for the 
operation and maintenance of nine additional wireless stations on the 
Great. Lakes, Canada, has been completed. The agreement with the 
Canadian Government is for a period of 19 years and provides for an 
additional subsidy of $31.500 per annum. 

Correspondence, it is stated, has passed between Marconi's Wire- 
less Telegraph Co. and the various departments of the French 
Government in connection with certain claims made by the Company 
in regard to apparatus said to be employed by the French Govern- 
ment authorities, According to a daily contemporary, the validity 
of the Company’s claims has been repudiated. 


HATH TEUULTUUUU 
EMPIRE NOTES. 
HEATH TTA THER TRUNLILT 


Australasia.—At the new official capital of the Commonwealth at 
'anberra (N.S.W.), the Government propose to manufacture 
90,000,000 bricks which will be required for Government purposes 
alone. An electric-power house is also to he established to supply 
current required in connection with the brickworks and the erection 
of buildings. 

As from Sept. 9 last magnetos for motor cycles to be incorporated 
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in motor cycles manufactured in the Australian Commonwealth can 


_be imported into the Commonwealth States duty free. 


The * Australian Mining Standard” says Richmond (N.S.W.) 
Council recently declined an offer of gas at 6s. per 1,000 for private 
lighting and gas street lamps at £2. 10s. per annum, with a view to 
ascertaining whether the Council could establish electricity supply 
works. 

The Victorian Railway Commissioners recently stated that they would 
consider whether they should encourage the erection of electricity genc- 
rating plants by local authorities by agreeing to purchase from them 
current for lighting railway stations. Euroa Shire Council recently 
offered to supply current for lighting the local railway station in which 
kerosine is now used. 

Sydney Council have adopted the recommendation of the city electrical 
engineer (Mr. Forbes-Mackay) that at every point which any considerable 
number of employés of the electric light department visit periodically 
there shall be fixed a * suggestion box," in which employecs may deposit 
in writing any idea which they believe will tend towards public safety, 
employees’ efficiency, or economy. The contents to be reported upon by 
the city clectrical engineer, and the employé whose idea is adopted and 
used is to be recommended for a reward, and also with a view to 
promotion. z 

Mr. Watt, premier of Victoria, recently stated that he had been in 
negotiation for the purchase by the Government of the undertaking of the 
Melbourne Tramway Co., and, in consequence of this, the Melbourne 
Tramways Trust have held a mceting and discussed the situation. Among 
other steps decided upon it was resolved to send letters to the Prcmicr 
and to the company, pointing out that the consent of the trust will be 
necessary to any transfer of the company's interests in the tramway 
undertaking. ; 

Mr. G. A. Rundle, ccunsel for the Australian Tramway Employés 
Association, informed Mr. Justice Higgins recently that agrecments had 
been completed between the association and the Perth ard Mclbourne 
Tramway Companies, and that other agrcements were practically com- 
pleted with respect to the services at Bendigo and Ballarat (Victoria), 
and with the Hobart company. The judge said he wanted an assurance 
that the Association would respect the award of the Court, and he would 
postpone the hearing of the cases which were still unsettled, to give as 
much time as possible for negotiations. He would take the following 
three cases first and in the following order: Brisbane, North Melbourne 
and Adelaide. The Court was adjourned sine die. l 


FOREIGN NOTES. 


Chili.—The plans presented by Don L. Meline for the establishment 
of an electricity supply undertaking in the town of Victoria, province 
of Malleco, have been approved. 


Constantinople.—It is reported that the Germano-Belgian group 
have obtained authority to construct the Metropolitan railway from 
Paxim to Badagiz. The group was constituted for forming the 
Société Union Ottomane de Sociétés d'Entreprises Electriques, at 
Constantinople, with a capital of 36 million francs (£1,440,000) in 
order to take over the business of the Société des Tramways de 
Constantinople, and to acquire the capital of the Metropolitan 
Railway Company (from Galata to Pera). The Société Financicre 
des Transports (Brussels), the Deutsche, the Dresdner and the 
National Bank für Deutschland as well as the Ganz group of Budapest 
and the Ottoman Bank were interested in the scheme. and 
perhaps a special company (with a capital of £720,000) will bo 
formed for supplying electricity for lighting and power in Constanti- 
nople —if the result of the war makes no difference to these schemes, 


Guatemala.—Palin Municipality have agreed to take current for 
public lighting from a power company. who have also been authorised 
to supply current for private consumers in the town. 


Italy.—The Communal Authorities of Turin have been authorised 
to construct and work an electric tramway. 2! miles in length, in 
Turin. 


Norway.—4An extraordinary Budget passed by the Government for 
1912-13 includes a grant of £54,806 for expenditure on telegraph and 
telephone lines. 


Russia.—The Committee for New Railways are considering plans 
for the construction of various clectric tramways in the district of 
Lodz. 


At the recent annual meeting of the Russian branch of the 
Allgemeine Elektrizitits-Gessellsehaft (St. Petersburg) the capital 
was increased by Rs.4,000.000 to Hs.12.000.000. The directors’ 
report stated that the orders booked exceed those of last year by 
Rs.6,000,000. 


Spain.—The * Madrid Gazette ” publishes several alterations in the 
list of articles required by the Ministry of War and the Ministry of 
Fomento, for the supply of which forcign competition is permitted. 
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The additions include lubricating oils, sectional iron, steel, machine , next; that over 1,700 employés in the department had expressed 


tools, telephone apparatus, electric furnaces for tempering and fusing 
metals, and apparatus and illuminants for lighthouses and special 
light and sounding buoys. 


MISCELLANEOUS NOTES. 


Sale by Auction.— Messrs. Wheatley Kirk, Price & Co. will sell by 
public auction at Dock-road, Birkenhead,on Tuesday and Wednesday, 
Nov. 26 and 27, at 11 o'clock each day, modern electrically-driven 
rolling mill plant, machine tools, rails, loose tools and other effects, 
together with land and buildings. The plant includes Siemens- 
Willans generating sets, Siemens-Belliss exciter sets, electric cranes, 
motors, and a large assemblage of plant and tools. Catalogues can 
be obtained from the auctioneers, 16, Albert-square, Manchester, 
46, Watling-street. London, E.C., and 26, Collingwood-street, New- 
castle-on-Tyne ; from Mr. J. W. Davidson, 6, Castle-street, Liverpool; 
or from Messrs. Alsop, Stevens, Crooks & Co., 14, Castle-street, 
Liverpool The auctioneers point out that the plant for sale at 
Birkenhead, which has been operating the works of the English 
McKenna Process Co. (Ltd.), is one of the very few electrically- 
equipped rolling mills in this country. 


Patent Rights for Sale.—The manufacturing rights of the Lofquist 
system of electric heating are advertised for sale. Applications to 
Mr. Hjalmar Lofquist, Stockholm. 


Empire Trade Marks.—The Dominions Royal Commission has 
agreed to hear objections to the Empire trade mark which is being 
promoted by the British Empire Trade Mark Association, and Mr. C. 
Freeman Murray, secretary of the Association, has stated that the 
High Commissioners for Canada, Australia, South Africa and New 
Zealand are giving their official support and active assistance to the 
scheme. At the same time an appeal is also being made to English 
traders to support it by means of funds, in order to assist the propa- 
ganda and to co-operate in the Imperial movement to develop the trade 
of the Empire. The proposals of the Association include an applica- 
tion to the Board of Trade to register a British Empire trade mark to 
denote goods manufactured or produced within the Empire. In effect, 
it is a mark of origin, to be issued to those who are members of the 
Association. It will not carry with it any mark of quality, and will 
be open to every subscribing firm in the Colonies and at home. There 
is some doubt in the minds of manufacturers as to the precise position 
of the Association, and as to whether it is to be equipped with financial 
resources in order to protect the interests of trade-mark owners from 
fraudulent imitations, and objection is being offered to the scheme as 
1$ stands at present. 


Exhibitions.—A Modern House Exhibition is being organised at the 
Town Hall, Cheltenham, from Nov. 18 to 23. Applications for space 
(free to electrical exhibitors) to the Borough Electrical Engineer, 
Mr. W. J. Bache. 

A Mining Machinery Exhibition will be held at the Agricultural 
Hall, London, N., from May 29 to June 7, 1913. Particulars from 
43, Essex-street, Strand, London, W.C. 

An electrical exhibition, which was organised by the Hamilton 
Electricity Supply Company was held last week at the Almada Hill, 
Hamilton. 

Three apartments were used in giving a display of the various domestic 
services to which electricity can be applied. In one room it was demon- 
strated that the '' Tricity Cooker " can perform with the utmost satis- 
faction everything that the best fire or gas oven can accomplish in the 
way of preparing meat for the table, or in baking the daintiest cake to 
perfection. The Carron Company's. electrical cooking stove was also 
shown. In another room was exhibited the efficiency of electricity for 
ironing purposes, and, as an example of the utility and capacity of the 
electric cooker, tea was served to visitors in a third apartment. Mr. 
Salter, the local manager of the Hamilton Electricity Supply Co., is to 
be congratulated on his enterprise in arranging the exhibition. 


Fire.—In regard to the fire which occurred at the Great Saffron- 
hill premises of Messrs. Falk, Stadelmann & Co. on Sunday morning, 
the firm ask to be allowed to acknowledge (through the Press) the 
sympathetic messages received, and they state that. whilst the 
damage to the building involved has been very considerable, the bulk 
of their warehouses are intact. They are, therefore. in a position to 
carry on business without any interruption, and they are quite able 
to cope with all orders as received. 


Friendly Societies and the Insurance Act.—At a recent meeting of 
the Glasgow Tramways Committee, the general manager (Mr. J. 
Dalrymple) reported that the Glasgow Corporation Tramways 
Friendly Society, as at present constituted, would, in consequence 
of the National [Insurance Act, 1911, be discontinued as from Dec. 31 


their willingness to continue the present society in supplement of 
the benefits under the National Insurance Act; and that they would 
be prepared to contribute weekly 3d. per member towards the funds 
of the society. The Committee have, therefore, agreed to recommend 
(1) that the Corporation should contribute weekly the sum of Id. 
per member to the said funds, and (2) that its representation on the 
committee of management of the society be proportionate to its 
contribution, 


Gas Works Directory.—The '* Gas Works Directory and Statistics ” 
for 1912.13 (the 35th issue) was recently published by Messrs. Hazell, 
Watson & Viney, 52, Long Acre, London, W.C. This useful work of 
reference appears to have been carefully compiled, and the informa- 
tion given has been revised to August, 1912. In addition to the 
statistics as to the cost of coal and the amount of coal carbonised, the 
annual make and sale of gas, the illuminating power, price, length of 
mains, &c., the book contains a list of chairmen, managers. engineers 
and secretaries, &c. There are separate sections for Scotland and 
Ireland, and there is also a list of foreign and colonial! gas works with 
London offices. The Directory, which is published at 10s. 6d. net, 
is indispensable to all who require up-to-date information as to the 
gas industry. 


Ilkeston.—Mr. H. P. Stokes, borough electrical engineer and tram- 
ways manager, has had his salary inoreased by £15 per annum. 


Inquest.—An inquest was held on Wednesday into the death of 
John Moreton Thompson, solicitor, who died on Monday in an 
electric bath in Cavendish.street, London, W. After hearing 
evidence, the jury, who were in doubt as to the part played by 
electricity in the affair, returned a verdict of death from mis- 
adventure. i 


Matriculation Directory.—The University Correspondence College 
(Cambridge and London) recently issued the Matriculation Directory 
(No. 62) which contains the questions and answers set at the Septem- 
ber matriculation examination of the University of London. In 
addition, the Directory gives some sound advice on the selection of 
subjects and text books, courses of reading, &c., and brief parti- 
culars of the various degree examinations are also included. The 
published price is ls. net. 


Metric System.—At the meeting of the Dominions Royal Commis- 
sion on Wednesday, a deputation from the Decimal Association 
attended to advocate the adoption of the metric system of weights 
and measures by the United Kingdom and the Dominions. 


The delegates declared that the chief reason in favour of the abolition 
of the British weights and measures and the substitution for them of the 
units of the metric system was that our weights and measures were not 
understood by foreign buyers. They often preferred to deal with our 
competitors who used weights and measures that they were accustomed 
to. It seemed obvious that the trade of the Empire with the rest of tho 
world would be improved if the weights and measures used in all countries 
were identical. The trade of the Dominions with metric countries would 
equally be facilitated by the adoption of the metric weghts and measures. 
Foreign countries showed no inclination to adopt Great Britain's system, 
but were increasingly disposed to adopt the metric weights and measures 
when a change was made. 

Mr. Alex. Siemens explained that manufacturers in Great Britain had at 
present to employ both systems of weights and measures, and it was 
obviously more troublesome and more costly to employ two systems than 
one. 

Lord Belhaven and Stenton, president of the Decimal Association, also 
spoke in support of the views of the Association, and gave som? par- 
ticulars of the movement in favour of the adoption of the metric system. 


Unemployment Insurance.— The Umpire has given the following 
additional decisions :— 

Contributions are not piyable in respect of 

Workmen engaged wholly or mainly in wiring electroliers and similar 
electrical fittings, and not engaged in the installation or fixing of same. 

Workmen described as signal fitters, signal chargemen, linesmen and 
under linesmen, and engaged in maintaining the redding and wires be- 
tween the signal boxes and the points and signals, oiling the locking 
frames, and keeping them in working order. (This decision supersedes 
a previous decision.) 


University College of North Wales.— The calendar of this College for 
the Session 1912-13 has been recently published, and contains full 
particulars of the courses of instruction, fees, &c. 

In the physics and electrical engineering department there is à coursefof 
lectures and experimental work suitable for those who desire to become 
electrical engineers. The course extends over two sessions, and facilities 
are given for practical work. ‘The calendar is published by Messrs. J. E. 
Cornish (Ltd.), Manchester. 
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| Series or Turbine Centrifugal Pump (with Electric Motor). 


Electric Motors. 

Tenders are invited for the supply and delivery of various 
sizes of electric motors required by the Electric Supply Com- 
mittee of the City of BIRMINGHAM. General conditions, speci- 
fication, &c., from the city electrical engineer, Mr. R. A. Chattock, 
MLE.E., 14, Dale End, Birmingham, to whom tenders are to be 
sent by Nov. 25. Further particulars are given in an advertise- 
ment. 


Telegraph and Telephone Material. 

Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of 30 Detectors at Melbourne, and 
Telegraph and Telephone Material at Adelaide. Tender forms, 
specifications, &c., may be obtained at the Commonwealth 
Office, 72, Victoria-street, London, S.W. See also an ad- 
vertisement. 


Tramway Construction. 

York Corporation require tenders by Nov. 16 for the con- 
struction of about 1] miles of light railway line in the City. 
Specifications, &c., from the Town Clerk. 

College Lighting. 

HuLL Education Committee want tenders by noon Nov. 20 

for Electric Lighting and Electric Bell-fitting at the Teachers' 


Training College, Cottingham-road, Hull Particulérs from the 


City Treasurer. 
Turbo-alternator, Condensing Plant and Air Pumps. 

GREENOCK Corporation want tenders by 10 a.m. Nov. 18 for 
supply and erection of a 3,000 kw. three-phase Turbo-alternator, 
with Condensing Plant and Air Pumps. Specification, &c., 
from the Burgh Electrical Engineer. 

School Lighting. 

Lonpon County Council require tenders by 11 a.m. Nov. 13 
for the electric lighting of Ricardo-street (Poplar) elementary 
school (about 245 points). Specifications, &c., from the Chief 
Engineer, Spring Gardens, S.W. 

School Lighting, &c. 

Lonpon County Council require tenders by 11 a.m. Nov. 19 
for Electric Lighting, Bells and Telephones for Strand School, 
Elm Park, Brixton, and Electric Lighting at Southern Outfall 
Works, Crossness, Kent. Specifications, &c., from the Chief 
Engineer, Spring Gardens, S.W. 

Cables, Wires, Electric Lamps, Insulating Materials, &c. 

The YORKSHIRE Wesr RipiNa ELECTRIC Tramways Co. 
require tenders by 9 a.m. Dec. 5 for 12 months’ supply of Cables, 
and Wires, Electric Lamps, Fittings, &c., Insulating Materials, 
Tapes, Compound, &c., Overhead Fittings, Castings, Bolts and 
Nuts, Waste, Iron and Steel, Lubricants, Paints, &c. Schedules 
from the Central Offices, Belle Isle, Wakefield. 

Lancashire Boiler, &c. 

RAWSTENALL Corporation require tenders by noon Nov. 15 
for the supply and erection of a Lancashire boiler, with super- 
heater and mechanical stokers at the electricity works. Specifi- 
cations from the Borough Electrical Engineer. 

Teiephone Construction Work, &c. 

. . The Gobierno Civil, La CaRoLINA, Jaen (Spain) will receive 
tenders until Nov. 20 for the construction and working of a 
telephone system. 

Steel Standards and Poles. 

Tenders will be received until Jan. 6, 1913, at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1,700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from the Public Works 
Office, Wellington. 

Electric Cranes, &c. 

SYDNEY (N.S.W.) Harbour Trust will receive tenders until 

: 2 p.m. Dec. 23 for the manufacture and installation of electric 
cranes and geared pulley blocks. Forms of tender from the 
Engineer-in-Chief. 

Incandescent Lamps, &e. 
CuaTHAM Town Council require tenders by 10 a.m. Nov. 13 
L|. for one year's supply of Incandescent Electric Lamps, Iron- 
mongery, Paints, Oils, &c., for the Borough Surveyor's Depart- 
ı_ ment. Forms of tender, &c., from the Town Hall, 
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NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply,of Series or Turbine Centrifugal Pump {with Electrio 
Motor). capable of delivering 830 gallons pergmin. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 


Diesel Engines, Dynamos, Motor Generator, &c. 
The Municipality of Miramar, a suburb of Wellington (N.Z.), 

invite tenders for the supply and erection of two 150 B.H.P. 
Diesel engines, two direct-coupled 100 kw. dynamos, balancer, 
60 B.H.P. motor generator, switchboard, traveller, two 400- 
gallon oil tanks, &c. Tenders (with £200 deposit) to the Town 
Clerk by noon Dec. 16. Specification, &c., may be seen at 73, 
Basinghall-street, London, E.C. 

Telephone and Telegraph Poles. 

Tenders will be received at the General Post and Telegraph 
Office, THE Haaue, Holland, until Nov. 27, for supply and 
erection of Iron Telephone and Telegraph Poles. Specifications 
after Nov. 13 from Messrs. Gebroeders van Cleef, Hofspui, 28A, 
The Hague. 
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TENDERS RECEIVED AND ACCEPTED. = 


— 


TTE ER RAE ARIAL 


On Tuesday the London County Council were recommended by the 
Highways Committee to accept the tenders of A. Brown & Co., 
British agents for the Société Anonyme des Aciéries d'Angleur (at 
£6,300) for 6,000 driving wheel tyres and (at £4,145. 16s. 8d.) for 
5,000 pony wheel tyres. 

Mr. Whitaker Thompson moved that the recommendation should be 
referred back. as he saw no reason why they should go out of the country 
for those tyres, and this was carried by 56 votes against 42. 

' The following are the complete lists of tenders :— 
Driving wheel 


EI 


1X 


Pony wheel 


A. Brown & Co. (agents for Soc. anon. tyres. tyres 
des Aciéries d'Angleur) ............ £6,300 0 0 £4,145 16 8 
John Batt & Co. ....ssesessssosssossseso 6600 0 O0 4,708 6 8 
Geo. Schultz & Co. ..................... 6,637 10 O0 4,812 10 O 
Fried. Krupp, A.-G. Essen-Ruhr ... 7,200 0 0 5,000 0 
Cammell, Laird & Co. ................ 3 0 0 5,812 10 0 
John Brown & €o................... 7,350 0 O0 5,375 0 O0 
John Baker & Co. (Rotherham) ... 7,875 0 O 5,500 0 0 
' Henry Bessemer & Co. ................ 8,475 0 O0 5,250 0 0 
Brown Bayley’s Steel Works | ....... 8,700 0 0 5,790 0 0 
Workington Iron & Steel Co.......... 8,925 0 0 .. — 
Steel, Peech & Tozer |.................. 9,675 0 0 .. 6375 0 0 
Wm. Beardmore & Co. ............... 10,350 0 O0 ... 7,941913 4 , 
Patent Shaft & Axletree Co. ......... 10,800 0 O . 7,000 0 0 
Vickers, Limited ........................ 12,000 0 0 7,900 0 O0 


Sydney (N.S.W.) Council recently decided to rdias from the 
Australian General Electric Co. three sub-station distributor panels 
at £273. 

Prahran and Malvern (Victoria) Tramways Trust have placed an 
order with the Australian Metal Co. for a Tudor buffer battery at 
£3,900. 

Stoke-on-Trent Corporation have accepted the tender of the 
Bastian Meter Co. for 24, 5 and 10 ampere meters. 

Motor Starters.—In our last issue we inadvertently referred to the 
contract obtained by George Ellison for 12 months’ supply of drum 
type star delta starters as having been placed by the Birmingham 
Corporation. This should have read the Manchester Corporation, 
We understand that the order was only placed after an extensive 
series of trials of numerous other patterns of starters. 

Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Postmaster-General’s Department :— 

Melhourne.—Western Electric Co., 4 mile switehboard cable, £11. 5s. 

4 mile ditto, £25. 18s.; 750,000 paper sleeves, 2s. Odd. per 1, 000 ; 
250,000 ditto, 2s. Odd. per 1,000. British Insulated & He Isby Cables, 
699gnon- polarised relays, 16s. 43d. each (for various States) ; of miles 
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pipr-insulated, lead.covered cable, £710 per mile; 5 miles ditto, 
at £1,045 por mile; 2 miles ditto, £303 per mile; W. G. Watson & Sons, 
2.090 saddles, Is. Old. per 109; 2.009 ditto, 91d. per 109; 609 reducing 
sockets, 12s. 61. per 109; 1,099 ditto, 93. 2d. por 109 ; 502 ditto, 8s. 2d. 
por 102: 309 tees, 32s. 7d. per 100; 1,000 clips, 10d. per 109; 1,000 
clips, ditto, 93d. per 102; 1.009 ditto, 84d. per 100; W. M. Dalton & 
Sons, 1100 stay rods, 3s. 7d. cach; 1,100 ditto, 63. 3d. each; John 
Dank: & Son, 2.467 cast-iron pipes, ls. per foot. 

Brishane.—Westera Electric Co., 1,760 yds. cord, 31d. per yard ; 2,000 
cónds, 01d. each: 300 ditto at Is. Id. cach; 1.209 ditto, Is. 81d. each ; 
6330 lamps, 8d. each; 25 ditto, ls. each; 1,029 fibre sleeves, 21d. each i 
W. T. Henley's Telegriph Works Co., 10,560 yds. cable £239 per mile; 
2,9 10 vds. ditio, £312 per mile: 13,860 yds. ditto, £333 per mile; 3,707 yds. 
ditto. £903 per mile; British Insulated & Helsby Cables, cable, as per 
sthedule 228, £316: 7,426 yds. cable £1,114 per mile ; 500 copper binders, 
£1. 103, 6d. per 1.000; 500 copper tapes, £3. 18s. 6d. per 1.090; 1,000 
ditto, £1. 2s. 6d. per 1,000 ; 30.000 ditto, £1. 1s. 6d. per 1,000; 10 ewt. 
copper wire, £97 per ton; 192 tons ditto £97 per ton. Indi Rubber, 
Gatta Percha & Telegraph Works Co., 18,000 copper binders, £3. 5s. 10d. 
por 1.000 ; 34,000 ditto, £2. 16s. 3d. per 1,000 ; 1.000 ditto, £2. 2s. 6d. per 
1,009; 30.000 ditto, £1. 15s. 5d. per 1,000; 18,000 copper tapes, £2 per 
1.000; 34.000 ditto. £2. 15s. 10d. per 1.000. Brabant & Co..1.090 
sleeves. £5. 2s. per 1,000; 5,500 ditto, £1. 10s. per 1,000; 10,000 ditto, 
£4. 22. 6d. per 1.000 ; 1,000 ditto, £2. 75. per 1.000 : 10,000 ditto, £2. 9s. 
per 1,009; 25,000 ditto, £6. 19s. per 1,000; 25.000 ditto, £4. 18s. per 
1.003. Gibbs, Brignt & Co., 40 tons bronze wire, £103. 9s. 10d. per ton. 
Australian. Metal Co.. 660 vds, cable, £43. 17s. 6d. ; 1,320 yds. ditto, 
£320. Jas. Paton & Co., 12 indicators, 8s. 6d. cach; 48 plugs. 2s. cach ; 
90 switchboards, £13. 1s. 3d. each; 15 switchboards, ditto, £16 cach. 
Noyes Bros, 440 yds. cable, £91 per mile; 3.520 yds. ditto, £152 per 
mil: ; 3.300 vds, ditto, £517 per mile ; 10.560 yds. ditto, £620 per mil>. 

Sydacy.—Wilinms & Co, 120,00) spindles with washer, 41d. cach. 
British & Forcign Indont Cc, 5.023 spindl s with two felt rings, 21d. 
cach. Westera Electric Co., telephone materials, £189. Rabone, Feez 
& Co.. 73 tons wire, £11 porton; 75 tons ditto, £01. 5s. perton: 60 tons 
ditto, £12. 2s. Gd. per ton ; 100 tons wire, £12. 10s. per ton ; 7 tons ditto, 
£51. 128. 6d. por ton. Lawrence & Hanson Electrical Co., 11.000 ft. 
conduit, 6s. Gd. per 100 ft. ; 17,000 ft. ditto, 7s. 4d. per 100 ft. ; 22,000 ft. 
ditto, 93. 5d. p r 109 ft. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs rom the date on which the application was lodg:d at 
the Fatent Office, the Jor mer is given in brackets after the title. 


1911 SPECIFICATIONS. 


21.903 Harris. Circuit interrupters. (8/10/10.) 

21,959 RicHTER & Bock. Alarm signalling and controlling devices, 

22.046 McLarn. Telephon? switchboards. (7:10.10.) 

22.138 BuckKiAND. Couplings for electric conductors. 

22.232 GopEFKOID. Elsctrically-driven reczipting and cash-registerine till. 


(10/10/10.) 
22,233 NAsH & WESTERN ELECTRIC Co. 


Electric signalling apparatus for telephones and 


the like. 
22,443 ANGELINI. Signals for use in wireless telegraphy. . 
22.532 Marr. Telephonic transmitters, receivers, and other like diaphragm instruments. 


REcoRD. Ohmmeters. 
Jackson & Co. & AINSWORTH. 
trical machines. 

Th? conductors are made with various portions of their length of different s2ctions, 
rectangular for those parts which require to lie in the slot or tunnel portion of the 
winding. ar.d circular or oval for those parts which do not lie in the slot and which are 
subjected to bending, twisting. malleting and like treatment. 

23.998 SIEMENS Bros. Dynamo Works & BARFIELD. Systems or arraneements for 

indicating the names of stations on trains and for analogous purposes. 

24.436 NicHoLs. Electric water heater and steam eenerator. 

26,291 SMITH, FLEMING & Guerin. Pawls electric controller regulators. 

application 29,060.11.) 

24,778 & 24.408 Crompton & Co., MACFARLANE & BURGE. 

vehicles. 

26.645 B.T.-H. Co. (Allgsmeine Elektricitáts-Ges.) Electric welding machines. 

26.929 Rosers. Audibls electric signalling devices and th? like. (Addition to 23,802 '09.) 

25,383 QE Brown, Boveri ET Cie. Dynamo-electric induction machinery. 

(16 12:10.) 

29.145 SCHNEIDER. Spinning or twisting machines with separately and electrically- 

driven flyers, 


22.740 


23,548 Windings of electric generators and other elec- 


(Cognate 


Electrically-operated motor 


1912 SPECIFICATIONS. 
183 Hewitt. Vapour electric apparatus. (3/1/11.) 
193 B.T.-H. Co. (G.E. Co) Electric power factor indicators. 

This invention relates to deviccs for measuring th? power factor of alternating- 
current circuits and ar? not aff:ct^d by changes in frequency. Th? desired result is 
obtained by providing two relatively moveable elements, each including two or more 
mecnanically-displaced windings, employing phase-sclitting means in circuit with 
th: windings of each element, so as to produc: in each element a rotating field, and 
giving to th: phas-splittine means for each element such characteristics that the 
circuits of that element have the sam? time constants as those of the other element. 
With such an arrang:mont a chang? in frequency which changes the phas? of the 
currents in the windines of either element produces a precis:ly similar chang? in the 
windings of th? other elment, so that the indication of the instrument is not affected. 

2,355 MoriNARI. Contact apparatus for electric indicators for indicating the direction 

of rotation of a shaft. 
3.253 Dowsina & HUNTLEY. 
3.549 CALVERT. 
4.585 ETIENNE. 
5,985 HADDAN. 


El:ctric heating element. 

Electric animal exterminators. 

Transmitter for printine telegraph systems. (24/211.) 

(Cop»man Electric Stove Co). Time-controlled mechanism for elec- 
tric switches. (Divided application on 22.001 /11, 5/10.) 

6.004 RicuaRDsSoN. Electrically-actuated pumps for elastic or non-elastic fluids. 

6,024 RICHTER & MarFEI-SCHWARTZKOPFF-WERKE Ges. Multiple control of electric 
motors  (21/4/11.) 


THE ELECTRICIAN, 
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8,590 Levy & GEORGE. Automatic protection device for electric circuits. 

The object of this invention is to introduc? a time lag to check the otherwise too 
rapid action of a circuit-breaker. It consists in the provision of a mercury container 
adapted to be heated by the passag? of a current through an external solenoid in 
circuit with line and in the provision of means for increasing th? capacity of said line 
automatically as the current increases whilst decreasing th2 resistanc? of a shunt 
circuit Containing the tripping coi! of a circuit-breaker. 

[9.876 Siemens Bros. DYNAMO Worxs & LvpbALL. Apparatus for controlling dirzct- 
current electric motors. 

13,328 LECKER Elsctrically-driven developing apparatus chi*fly for writing 
elegraphs. 

13.853 Siemens & Haske Axt.-GEs. 
the like, (22.12 11.) - 

15.589 ALLGEMEINE ELEKTRICITATS CEs.‘ Dynamo-»lectric machines. 
of addition not granted.) 

16.296 ANDRIESSENS & SCHEIDEMANDEL. 


Protecting devic2s for tzlephon> apparatus or 
(3,711 patont 


Msthod of carrying out chemical gas reactions 
y means of an electrical discharg>, 

17.171 Byornson & HitpbircH. Telephone mouthpieces, 

18,214 FAUvIN AMIOT & CHENEAUX. Electrical measuring instrumonts. (6,9,11.) 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (exc:pt those marked t)are not open to publ ic 
inspection until after acceptance of Complete Specifications. Those marked * are open to 
Inspection 12 months after the date attached to them, tf they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 


22,542 
filaments. 


22,548 
22.519 G. ScHANZENBACH & Co., C.m.B.H. Means for suspending arc lamps.  (21,5/12, 
Germany.)* 


22.555 LEIGHTON. Telephone fittings. 
22,561 B.T.-H.Co. (G.E. Co., U.S.) Electric furnacss. 


Ea October 4. 1912. 

FERGUSSON. Circles for magnetic compasses, surveying, and levelling instruments. 

Burxitr. Arclamps. (Addition to 4.417 12.) 

Lanpis & Grr. Circuit conn:ction for el.ctrical instzllations with mixed loads. 
(12 10.11, Switzerland.)* 

Lanois & Grm. Taritf-elictricity moter. 
Switz2rland.)* 

HiubLEv, HINDLEY, & STANFORD. Hieh-tension electrical ignition devices for 
intzrnal-combustion engines of the multi-cylind2r typ». 

GARNHAM & GARNHAM. Electrical ege-tester, ne 

Buxse33. Electrically controlled clocks. (Divid-d application on 23,558/11, 


Price. * Conversion of el-ctric 2n orgy, 


Pore’s EtECTRIC Lamp Co. (Carl Trenzsn, Germany.) Manufacture of metal 


22.558 
22.539 
22,591 


22.592 
2i 
22.600 
ed 
22.603 
22,601 


22.646 GsEEN, Mans for controlling electrically-op»rated mzchanisms and th^ like, 
22.009 Brown, Electric signals. 

22,664 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control systems. 
22,606 B.T.-H. Co. (G.E. Co., U.S.) Gear-wheels.* 


October 5, 1912. 

22.691 SuFFLING, Greic, & HARRISON. Magnetic advertising machine. 

22,096 E. WARREN. J. WARREN, F. WARREN. E. WARREN, JUN. & A. WARREN. 
pulleys of electric tramears and th» lik». 

22,729 Owens & Puttock. Electrical instrument for us? in lighting and other power 
Circuits. 

22,738 HANSON, LANGSTON, & ELECTRICAL POWER STORAGE. Co. Safety electric lamps 
more csp:cially intended for use in mines. 

22,747 Curtis, MAcxLEv, & Avams Mro. Co. 

October 7, 1912. 


Controlling-devicss for electric motors. 
22.781 Lairp. Electric incand:sc»nt elobes. 
22,785 WILDINS. Devic? to ensure that tho isolating trip cock and the trip cock on elec- 
tric trains shall be properly s>t for operation whenever a train is in motion. 
22,805 Hanssen. (Alír.d Julius Tetens Hanssen, Germany.) Antenn# used for trans- 
mitting and rec.iving radio-clectric waves for telographic messages or electric 
energy. 
22.833 WARD. 


(Addition to 1.010,12. (6/10/11, 


Trolley 


Electric signalline syst»ms.* 

22.852 Youna. Electrical mixing machincs.* 

22.854 QuaiN. Production of ozone, 

22,875 RoTTGARDT. Producing high-frequency oscillations. 


October 8, 1912. 

22.882 Wuitesipe. Wireless light control switch. 

22,885 Luttey. Electric light fittings. 

22,893 MEIKLEJOHN. Sunk witch boxes, plug and socket boxes, bell-push boxes for 
electric lighting and electric bel! work. 

22,947 Canney & RicHaRDs. Perforating slip to be employed in the transmission of 
tzlegraphic messag s. 

22.952 Cannock. Elzctric lamps.* 

22.959 EritisoN & MuErLER. Controllers for electric motors and like apparatus. 

22,9760 Levy, GEoRGE & MILNE. Protection of clectrical circuits. 

22,985 Homes. Brush holders for dynamo electric machines.” 


October 9, 1912. 
22,995 CoLtins. Sparking-plug for int >rnal-combustion engines. 
23,004 MARSHALL. Electric lakae» indicators. 
23.013 Prentice & ATLAv. El ctric distribution fuse board. 
23.024 Majorana. Electric discharge» apvaratus.* 
23.035 FRIED. Krupp Axt.-Ges. Fus? settine machines. (1411/11. Germany.)* 
23,037 RicHARDs. Supporting overhead trolley wires for electric railways, tramways 
and the like. 
23,046 BoscH. Driving mechanism of magnzto ignition machines having oscillating 
armatures. (3/5/12. Germany.)* 
23.049 Parsons, CARNEGIE & Cook. Construction of turbine and like rotors. 
23,050 Siemens & Hatsxe Axt.-Ges. Manufacture of heut refractory articles from 
tantalum. (21/10/11, Germany.)* 
23,082 Venner., Electric h»atine and cooking apparatus. 


(7/10 11, G?rmany.)* 


23,086 B.T.-H. Co. (G. E. Ca, U.S.) Ei:ctric incandssc;nt lamps. 
other hollow articles or the like. 

23.110 

Electromagnetic 

clutches in machinas with reversal of motion.* 

23,169 
rays having any desired d«er»e of hardness. (10°10.11, Germany.)* 

23.240 Marr. Telephone rec ivers. 

23.273 LEITNER. Variable speed dynamos. 

alternately. 


Octob2r 10. 1912. . 
23.096 LEE & Bare. El-ctrolytically depositing metal upon the interior of tubes and 

Rooke. Measurement of gases liberat-d by electrolysis, 
23,150 Marks. ("Vulcan " Masc^inen-Fabriks Akt.-Gas.. Austria.) 
23.155 Kamm. Arclamps. (Divid-d application on 24.333/11. 2/11.) 

LILIENFELD. | Procoss and d-vices for prcducing in a continuous manner Róntgen 
23,208 B. T.-H. Co., WEbMoRE & WALLACE. Electric transformers. 

October 11, 1912. 
23.251 MacCALLumM.  Elctric controllers. . 
23.258 ViuAlL. Sanitary attachment tor the mouthpicce of a telephone transmitter. 
23.279 GaTH. Electrical apparatus for moving railway points or the like, or controlling . 
an electric motor to run a predetermined number of revolutions in either direction 

23.285 SIEMENS-SCHUCKERTWERKE C.M.B.H. Sparkless commutation in rotary conver- 
ters coupled to alternating current booster. (14/11/11, Germany.)* 
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MUNICIPAL REPORTS AND ACCOUNTS. 


EDINBURGH ELECTRIC LIGHTING ACCOUNTS, 1911-12. 


The electric-lighting accounts of the City of Edinburgh for the year 
ended May 15. 1912, show that this undertaking continues to make 
steady progress, as is evident from the following figures : 


Year ended 
BONES te E. 


May 15, 


—— May 15, | May 15, Á 
1912. 1911. | 1910. 

Number of units sold for— 

Private lighting................... ees 9,861,180| 9,784,416 9,580,909 

Private POWER a eaxecesesteha trav Eu data 5,095,656 | 4,371,660 | 3,864,637 

Street arc lighting..................... 1,865,420; 1,876,026 | 1,833,222 

Street incandescent lighting......... 94,123 64.058 | 30,725 

Electrice traction ............... «eese 131,261 132,746 | Nil. 
TOTAL OUTPUT ..................... eee ees 17,047,645 | 16,228,996 | 15,309,493 
Total No. of units genorated............ 20,223,867 | 19,206,223 | 17,818,910 
Units used on works ............... eere 1,707,166, 1,595,964]! 1,191,489 
Units lost in distribution, &e.......... 1,469,006, 1,381,353} 1,347,967 
Per cent. of ditto to units generated. 1:3 T2 7:0 
Total maximum lal .................. 11,547 kw. | 11,436 k wv. 14,424 kw. 
Load factor of whole supply ......... 168 p.c.| 162 p.c.! 153 p.c. 
T otal No. of consumer ;..........e eee 14,75) 14,092 13,372 
Total N». of motors connected........ 2,708 585 -— 


Total capacity of all motors conne-ted| 12,1 86 H.P. ] 1,403 H.P. | 10,119 H.P. 
The following analysis of the accounts of the department show the 
total amount of each item and the amount per unit sold for the year 


ended May 15, 1912, and the previous year :— Per unit sold.—, 


UH 1 


FINANCIAL MATTERS. 
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Generating Expenses. 1911-12. 1910-11. 
PMC] cessed essetis suena SS eta reU TRES £20,042 ... 0-28d. ... 0-27d. 
Oil, waste, water, &e.. Lesser 1,802 ... 0-03d. ... 0-02.1. 
Salaries end wages at stations............... 5,813 ... 0-0sd. ... 0-08d. 
tepairs and maintenance .......... eese . 5,937 ... 0-08d. ... 0-09d. 

Total Gen-rating Expenses............... £33,594 ... 0-47d. ... 0-46d. 
Distribution Expenses 

Sal ries and wages ....... Leere £1,366 ... 0-024. ... 0-02d. 
Repairs and maintenance of mains ....... 4,021 ... 006d. ... 0-07d. 
Repsirs and maintenance of meters ...... 838 ... O-Old. ... 0-Old. 
Total Distribution Expenses. ............ £6,228 ... 009d. ... 0-10d. 
Management Expenses, &c. 

salaries of engineers............L esses eee £775 ... O-Old. ... 0-01d. 
General establishment charges. ............ 2,836 ... 0-04d. ... 0-044. 
Proportion of general expenses. ............ 4,426 ... 0-06d. ... 0-06d. 
Stationery and printing. .....cccscescsecseece 276 D 
Compensation and law expenses .......... .242 ore 
Superannuation fund contribution ....... 437 iL 
Expenses connected with loans ............ 379 ] 0-01d. 

Total Management Expenses, &c. ...... £9,371 ... O-13d. ... O-12d. 
Rent, rates and taxes. .....ccsccsssessesseeseeses £10,921 ... O-15d. ... 0-18d. 
TOTAL COSTS (er. capital charges) ...... £60,114 ... 0-85d ... 0:87d. 
Capital Charges. 

Interest TC £18,709 ... 0-26d. ... 0-30d. 
Sinking fund qc 41,226 ... 0-58d. ... Old. 

Total Capital Charges..... yen £50,935 ... 084d. ... 0-91d. 1 
TOTAL COSTS (inc. capital charges)......... £120,049 169d. 1°77d. 
Special expenditure (replacement of plant) £3,857 ... 0-O5d. ... 0-034 
Income cU LH" £2,055 ... 003d. ... 09-02d 
Revenue. 

Private Diti a essence qur ese Edede 1E SA £90,302 ... ... ; 

Are lighting (ec £3,389 for carboning, &^.) 7,919 2.0... 

Glow lamps (ez £149 cost of repairs).... 1,079 T 

Motor POWER een aaan nukes 21,777 T 

Electric traction .................. ———— 683 n 

Meter rems M ONE NN 61 m 
TOTAL REVENUE loe. £127,821 180d. 1°91d. 
BUPDIUÉ esset VIR MINH Maus 1,860 ... 0-03d. ... 0-09d. 


| 
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The balance on the net revenue account at the close of last ye 
was £8,431; and £2,179 is the balance on this account after the above- 
mentioned contributions have been made. 

The capital expenditure during the year 1911-12 was £28,760. 
This brought the total expenditure at May 15th last to £1,071,615. 
Mains account for £496,552 of this total. 


LUTON CORPORATION ELECTRIC SUPPLY ACCOUNTS, 
1911-12. 


The electricity undertaking at Luton made very rapid progress 
during the year ended March 31st last, as is evident from the fact that 
the number of units sold increased by 26 per cent., compared with the 
previous year's record. Also 222 new consumers were connected to 
the mains, à much larger number than at any time during the history 
of the undertaking. 

The feature which makes the recent records of the undertaking of 
particular interest is the adoption of a rate of 4d. per unit for all 
energy sold for heating and cooking. The progress made with this 
class of load is shown by the rapid development of the connections, 
which jumped from 30 kw. in 1910 to 113 kw. in 1911, and to 389 kw. 
during the twelve months ended March 31st last, and also by the 
output for heating and cooking, which shows an even more remark- 
able advance from 19,103 units to 265,374 units per annum in the 
last two years. i 

The following table summarises the progress of the Electricity 
Department during the last three years :— 


-——M— 


Year ended 


— m ——M — ——— 


| 
€ | March 31, | March 31, | March 31, 
| 1912. 1911. 1910. 
Number of units sold for— 
Private lighting | ....................- 635.862 505,054 410,045 
Heating and cooking ................ |. 285,374 59,116 19,103 
Private power ........ ccce (1,744,760 | 1,442,495 | 1,065,779 
Public lighting — ..................... | 11,994 11,721 12,261 
Electric traction .......ccccccecseeees 321,624 341,023 384, 164 
TOTAL OUTPUT. .........ccsccccccccsccces 2,979,539 | 2,360,009 | 1,891,352 
Total number of units generated |... | 3,427,793 | 2,732,031 | 2,341,880 
Number of units used on works .... 253.935 260,245 312.004 
No. of units lost in distribution, &2. 194,278 162,377 137,624 
Percentage of ditto to unita generated , 57 os 59 
Total maximum load .................. | 1,723 kw 1310 kw. | 1,173 kw. 
Load factor of whole supply. ......... | 19-75 20-8 18:4 
TOTAL NUMBER OF CONSUMERS ...; 1,007 785 640 
Total Number of motors connected is "s 
Total capacity of all motors con- 
nected xuisoseirelt e erCona T ceases 3,041 H.P. | 2,338 i. P... | 2,028 H.P. 
Total heating and cooking con- 
nections -eoasccco resa cea e er Retes 389 kw. 113 kw. 30 kw. 
TOTAL CONNECTIONS,IN KILOWATTS| 4,314 3,241 2.016 


Turning now to the details of the generation and distribution of tho 
energy, it will be noticed that a considerable increase is shown in the 
cost of fuel per unit sold ; this is largely accounted for by the higher 
price paid for coal. Reductions in other items, however, have 
resulted in the tota! costs (including capital charges) being slightly 
less than was the case in the previous year. The average price 
received per unit sold has also decreased, so that the balance does not 
differ appreciably from that recorded a year agv. 

We give below an analysis of the accounts for the year ended 
March 31, 1912, together with the amount of each item per unit sold 
for the vear in question and that ended March 31, 1911. 


Per unit sold. 


Generation Expenses. 1911-12. 1910-11. 
Pu pet tisinsueisns vere pn S EE £5,910 ... Od. LL 00d. 
Oil, waste, water, KC. .esssssseensoserresoses 138... 0200. Lus Gd. 
Wages al stations nsesssssesesssesserereesseo 1.120 ... 0990, ... 0-110d. 
Repairs and maintenance .................. 408 0.0. COA... Gd. 

Total Generation Exponses............... £7,726 0-624. 0:5 £d. 
pe eects Li 
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Doc unit MENS eee. ilk.) ck Gk eo ee eee ee dMMJ 
Distribution Expenses. 1911-12. 1910-11. 
pun S £115 ... O-Old. ... 0-014. 
Repairs to mains ....lleeeeeeeeee esee eene 44 ... 000d. ... 0-00d. 
Repairs to transformers, meters, fuses, &c. 14 ... 000d. ... 0-00d. 
TotalDistribution Expenses ............ £173 0-01d. 0-01d. 
Management Expenses, &c. 
Salaries and wages........ leen £780 ... 0-07d. ... 0-07d. 
Printing and statione EV qa NU Te 45 
Establishment charges bay aneupeasen teen. 57 0-01d. ... O-Old. 
InsUranbe: a tee tus teles 40 
Total Management Expenses, &c....... £022 . Q-08d. 0-094. 
Rent, rates and taxes ............ Lecce £450 ... 0-04d. ... 0-044. 
TOTAL COSTS (ez. capital charges) ......... £9,271 ... 0-75d. ... 0°67d. 
Capital Charges, &c. 
lnterest Wa —————— £2,501 ... 0-20d. ... 0-224. 
Sitilune fund ^ uuisdcxetossse etse se resa uere 2,147 ... O-17d. ... 0-24. 
Stamp “duty and miscellaneous ............ 30 ... 000d. ... O-0ud. 
Total Capital Charges, &c............ es £4,678 0-374. 0-50d. 
TOTAL COSTS (inc. capital charges)......... £13,949... 1:12d. ... 117d. 
Revenue. 
Private supply (less bad debts) .......... £15,352 
Public l't'g (less £61 attendance & repairs) 99 1-39d 1-46 
BEloetrie tractiOniiese ccs sees cor cecseassiseeeses 1,792 
Rental of meters ................ eee 405 ... 0-03d. 0:032 
Miscellaneous ......... eese nennen 26 0-0Ud. 0-00d 
TOTAL REVENUE.....................-- TN £17,674 1:42d. 1°49d. 
iibi ———— —— —— £3,725 ... 030d. ... 0-324. 


This balance is added in.the appropriation account to £2,508 
brought forward from last year, and is allocated as follows :— 
District fund, £818 ; bonus to staff, £29; reserve and renewals fund 
£1,660 ; cost of meters, £806; cost of services, £289; amount 
disallowed i in loan in respect of superseded condenser, £764 ; Corona- 
tion illuminations, £50 ; balance carried forward to 1913, £] ,817. 
, The reserve and renewals fund now stands at £5,826. 

The capital expenditure during the year was £5,708, bringing the 
total capital expenditure to £77,386. In addition: £2,945 has been 
contributed from revenue to capital outlay, £1,095 of this having 
been paid over during the last year. The details of the total capital 
expenditure are as follows :— 


Land "uonscecmasscep iens det uc Ecos EUR BENT USA PSP UR ES £1,057 
BUtlllnos. ssi eee suse duri is odeteE o ee o Eden edet na ees 8.809 
Machinery eeaeee ak nra AER ASE Rea 30.298 
Accümulitors c ute ue chk gc een eA To n e a a esca 2.314 
Mains (including services up to Dec. 31, 1909) ......... 28.605 
House services (from Jan. 1, 1910) ......................-. 900 
A ro qe T 2,091 
Electrical instruments .........c.cccceccccnaccencecenceeseoees 1,014 
MipCEHANCOUR A "E 1,328 
£77,386 
Buildings (paid for out of revenue)............... a3 
House services ( Ps m 2 J aero enone 289 
Meters ( is M E | PRINT 806 
Railway waggons ( A e 5 | ee ges 321 
£78, 852 


Derby.—The annual accounts of Derby Corporation show that the 
net profits on the electricity supply and tramways departments for 
the year ended March 31 last were £1.404 and £5.183 respectiy ely, 

The number of customers of the electricity deji irtment incr:ased from 
2,390 to 2,621, of whith power consumers are 557 (compared with 491 at 
Marsh, 1911). The total earnings on the tramways were £46,387 (com- 
pared with £44,226 in previous year). Working expenses were £16,131 
(£16,602) and current cost £9,026 (£9,574). 
10,604,977. 


Passenge rs carried were 


THE POSITION OF CONTINENTAL OILFIELDS. 


According to ‘ The finm qu quite a number of British oil ex- 
perts are or have been in the Continental oilfields recently, or ate 
preparing to go. Mr. D. M. Chambers, who is probably the best 
authority in London on the oilfields of Italy. is leaving for those fields 
in a few days to supervise a contract to drill no fewer than 10 wells. 
The Italian oilfields are of great interest and prospective value, 
though the production of the country is not large—last year it was 
about 10,000 tons—and the oil is of a very high grade. Some of it 
has been analysed as nearly 100 per cent. benzine—a most remarkable 
oi. Most of this production is from the eocene and can be got at 
shallow depth, except where the pliocene overlies this formation and 


į renders the depth of the wells much greater. 


Hence the cost of 
drilling varies considerably. 

Mr. John Gillespie, who, as recently stated in our contemporary, 
went to Roumania fto investigate present conditions, with special 
reference to the use’ of the rotary drill, is back in London with a 
strengthened belief in the efficiency of this system for the Roumanian 
fields. The Astra Romana, a subsidiary of the Royal Dutch-Shell 
group, have ordered a second Parker rotary, the one they have had in 
use for some time past having given great satisfaction. Mr. I. T. T. 
Lincoln, of the Oil and Drilling Trust of Roumania, has also just 
returned to London from Roumania, where he has superintended 
the transport of two rotary drills to the properties of the company. 
These drills are now erected and will begin work at once. Mr. 
Lincoln reports that the company's well at Tosca already has & 
production of some 10 tons of oil a day. and that progress has been 
made with the drilling of other wells. There are, as will be seen from 
the above. three rotary drills in Roumania, and at least one ordered, 
and another large British company is reported to have decided to use 
this system. The rotary is also being tried in Hungary, where the 
nature of the formation should render it very efficient. 


een as Ie E —— ee 


THE RUBBER INDUSTRY IN JAPAN. 


'* African Engineering " states that considerable progress has been 
made in the electrical department of the Japan rubber industry. 
The mills that exist have more capital than the majority of the 
mechanical rubber factories, the copper-mi ne owners being connected 
with all the insulated wire mills, either as owners or as suppliers of 
the raw material. In the latter case they assist the mills by allowing 
credit on the sale of bare wire. The immediate future of the rubber 
industry is very much more promising in this branch of manufacture 
than in the mechanical branch. The one difficulty with which the 
mills have to contend is the lack of experienced technical men. They 
have up-to-date machinery, but the industry is so young in Japan 
that there are no native-trained rubber chemists. The difficulty 
will doubtless disappear as time enables the technical men to acquire 
their experience. but many costly mistakes have been made. The 
manufacture of insulated wire has already had its influence in checking 
the import of European rubber-covere 'd wire, and in addition to this 
manufacture three of the largest mills have put down plants for 
making lead-covered telephone and high-tension cables. Although, 
this is hardly directly connected with the rubber industry, the fact 
that mills have branched out in this direction merits attention, 
as having a bearing on the future importation of high-tension cables 
from abroad. 


COMPANIES’ MEETINGS AND REPORTS. 


pei med 


Cuba Submarine Telegraph Co. (Ltd.) 


The 82nd ordinary general meeting was held on. W ednesdav, Mr. 

ikonGE KerrH in the chair. 

The SECRETARY (Mr. A. C. Austin) read the notice convening the 
mecting and the auditors’ report. 

The CHAIRMAN then said: The industrial development of the 
island of Cuba continues its satisfactory progress, and business with the 
West Indies is well maintained and increasing. You will see, by the 
compirative statement attached to the accounts, that the monthly 
traflizs passing over our cables compare most favourably with those of 
last vear, but some of the gains there shown have arisen from interrup- 
tions on competing lines, which brought us traffic outside our normal 
business, especially during the recent rising in the eastern portion of 
the island, when our cables along the south coast were of great value to 
the Cuban Government while the landlines were int: rupted. You will 
see by the revenue account the traffie receipts show an increase of £3,404 
over last year. As I mentioned at our last meeting, some of our securities 
had to be sold to meet the cost of the last new cable, and interest from 
investments brings in £454 less than before. Altogether the total 
receipts, including transfer fees, amount to £23,721, or £2,947 more than 
last year, London expenses remain practically unc hanged, while 
expenses at stations increased. £1,291, due principally to the cost of 
shallow water repairs and to payments for overtime in consequence of the 
abnormal trafħie. Depreciation on stores and cable in stock is £150 
more, W hile the income tax balance is £55 less, owing to a decrease in the 
three years’ average upon which the assessment is based. Altogether the 
total expenditure comes out at £7,834, or £1,378 more than last vear. 

The result of the half-vear’s business shows a profit balance of £15,887, 
out of which £4,000 has been added to the general reserve fund, which 
last vear had to bear the cost of the new cable and the repairs to the 
existing ones; £2,000 has been added to the reserve against loss on in- 
vestments, the market value of which has suffered further depreciation 
by the continue 'd fall in the price of Consols and some of the other securi- 
tics ; and £2,000 has been reserved to establish the pension fund. After 


THE ELECTRICIAN, NOYEMBER 8, 1912. 


203 


CLMA—A————————————————MMÉÉÉÁMÉMÉWLH——————Ó——Ó——MMÁMÁ—Áá 


providing for the preference dividend, the directors now recommend the 
payment of the usual dividend at the rate of 6 per cent. per annum on the 
ordinary shares, free of income tax, and increasing the balance forward 
from last account by £87 to £7,743. The balanee-sheet shows the usual 
figures, which are all favourable. The general reserve now stands at 
£92,000, and I hope no further provision will be necessary to meet the 
depreciation on the securities in which it js invested. Our cables are in 
good working order and giving rapid and perfect service. You will be 
pleased to know that the traffic to date for the current half-year com- 
pares well with what it was last year. 

The CHAIRMAN proceeded to outline the pension scheme for the 
company’s staff referred to in the directors! report. He said: The 
success of our business is, to a very great extent, dependent upon the 
efficiency of the staff, and it is of the first importance that they should 
have every inducement to remain in the company's service. The 
Western Union Co., with whom we are in connection at Havana, have 
recently established a pension. scheme for their employés, and we have 
formulated the scheme for our staff upon similar lines. The principal 
features of the scheme are as follows: Any emplové may be retired when 
he reaches the age of 60, or before that age if he became permanently 
incapacitated by "illness from performing his duties, but in no case will 
anv pension be paid uail-ss the employe has como! tec 20 years’ service. 
The pensions pavabl> ave on a sliding scale according io the numbes of 
years’ service, a wl no persion is to exceed £25) per anno, exei in 
special circumstances, waen the directors are of opinion that this sum 
would be insufficient. I am advised that the cost of the scheme, as 
formulated, is expected, when it is in full operation, not to exceed £400 
to £500 per half-vear. I now move the adoption of the report and 
aceounts and the adoption of the pension scheme. 

Mr. C. W. PARISH scconded the resolution. 

Mr. A. J. M. DRYSDALE heartily supported the pension proposal 
and approved the report, which without further question was carried 
unanimously. 

Resolutions approving the dividends (moved bv the chairman and 
seconded by Mr. R. Kaye Gray) and re-electing the retiring director and 
the auditors were then passed, and a cordial vote of thanks to the chair- 
man, directors and staff at home and abroad teriainaied the proceedings. 


West India & Panama Telegraph Co. (Ltd.) 

The seventy-first ordinary general mecting was held on Wednesday, 
Mr. Water B. Kingserorp in the ch ur. 

The MANAGER AND SECRETARY (Mr. R. T. Brown) having read 
the notice calling the meetin: and the auditors! certificate, 

The CHAIRMAN said : The income side of the aecoun.s shows the total 
revenue for the half-vear amounts to £46,718. or £600 less than that 
for the period to June, 1911. Traffic receipts account for £486 of this 
reduction. Our expenditure is £1,780 more than during the June half of 
last vear. In the half-year under review 42 knots of cable were used in 
repairing and ren:wing the two Porto Rico sections, and this has been 
charged to the reserve fund. Nearly the whole of the extra outlay during 
the half-year was incurred by our repairing ship, the  Heney Holmes,” 
and chiefly in connection with those operations Including the time 
spent on the Porto Rico repairs, she was engaged on cable work for 120 
days in all, against 75 days in the June period of 1911. In fact, the in- 
creased expenditure shown under this head accounts for £1,714 out of the 
extra £1,780. In order to maintain all our cables in a proper state of 
cfliciency, our repairing steamer, the “ Henry Holmes," is stationed in 
the West Indies ready to procecd to the repair of any of them if a break 
occurs, and during the half-year under review, as ] have stated, she was 
busily engaged. We are pleased to be able to add £2,000 to the reserve 
fund for the half-year and to recommend the same dividend on the ordi- 
nary shares as they paid a vear ago—e arrving forward £2,791 to next 
account. Inow move the adoption. of the report and accounts. 

. The resolution was carried unanimously, and a vote of thanks to the 
chairman, directors and staff at home and abroad having been carried, 
the mecting closed. 


— 


Edison & Swan United Electric Light Co. (Ltd.) 
Mr. 


The ordinary general meeting was held yesterday, Henry 
WOLFENDES, ca ca ihr. 

The Cli AIRMAN moved the adoption of the report, and made reference 
to the fact that the two salicnt features were that their profits had suffered 
a reduction vh n compared with the previous vear and that the directors 
did not rec mm nd the payment of a dividend on the shares, although the 
profits coul! bo held to justify such a payment if there were no other 
countervailing reasons. The reduction in the profits of upwards of 
£06,000 was mainly due to one item of expense being charged against the 
revenue ihis vear for the first time, nimelv, the pivment of a royalty 
under a liec ^2: ih y had acquiecd for ch» use of ceriain patents in con- 
nection with the manufacture of metal filament lamps. The Company 
hal suffered in consequence of the strikes in the docks and railways, which 
had hindered the delivery of their raw maierial. During the current vear 
they would have an additional item of exp. nse in the way of work peoples? 
insurance. 

Last vear he spoke of two lines of extension, one dealing with their 
selling organisation in countries abroad and the other extending their 
manufacturing facilities. The latter they had carried out partly in the 
financial vear under review and partly since the close of that vear, and 
they were now very well equipped with increased plant of the most 
modern type. Their outlook appeared to be encouraging, their engineer- 
ing works were full of orders and they were producing more largely than 
ever before. The quality of their productions was unsurpassed, and in 
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fact he could claim that the name of ‘‘ Ediswan " stood for recognised 
quality. The increase in their foreign sales facilities was essential, and 
they expected to derive substantial benefit from it. They had during 
the year under review, and since, taken steps to that end. He asked the 
shareholders to continue that confidence which they had hitherto unfail- 
ingly shown. Meanwhile the Company was growing in strength 
and they hoped that as the result of their policy they might 
be able not only to earn dividends but also to resume the payment 
of them as well as to provide for the expansion of the business. 
In pursuance of the policy they had previously enunciated they had 
during the past vear taken steps to establish themselves in two countries 
abroad. From one of those countries they were in conseavc ice receiving 
orders, but he regretted to say that the results from the other country 
had not vet been “satisfactory, owing to the difficultie: in connection with 
the starting of the Lusiness. As to trade marks and expenditure on 
experimental account and ihe expenditure on foreign branches, the total 
amount under the three heads was 44.450. Though it had been necessary 
for the proper maintenance and carrying on of the business, they could 
not say that it represented tangible assets. On the other hand, as it was 
for the permanent. benefit of the C ompany, they considered it should not 
be borne entirely by the year in which it was incurred, and they had 
accordingly debited this vear’s account with'one-half of the sum, carrying 
forward the remainder as a suspense account. "The final result was that 
they proposed to add £10,000 to the reserve fund, bringing this up to 
£45,000 and increasing the carry forward by £446. 
After a brief discussion, the report was adopted unanimously. 


AMAZON TELEGRAPH CO. (LTD. )—The gross revenue for the vear ended 
June 30 amounts to £104,444, and the working expenses to £51,199. 
After providing £15,000 for debenture interest and carrving £15,000 to 
general reserve and £12,000 to reserve for renewal enc) mainicnance of 
cable steamers, the directors recommend paym: nt of a dividend of 44 per 
cent., tax free, on the share capital, leaving £5,664 to be carricd forward. 
The ss. “ Ramos," the new small steamer specially built for repairing the 
company’s cables in the shallow side waters of the river, was completed 
early this vear and despatehed to the Amazon in June last, and arrived 
safely under her own steam. 

CONSOLIDATED GAS, ELECTRIC LIGHT & POWER CO. (OF BALTIMORE). 
For the year ended June 30 the gross reecipts were $5.4165,300 and 
ue ‘rating expenses and taxes were $2,042,000, leaving net carnings 

822,400. Interest on funded debt absorb: d $1,417,300, dividend 
on the six per cent. preference stock $381,660, and dividend on the 
common stock has been raised from 41 to 5 percent. Thre has been set 


aside for renewals and amortisation, &e., $155,700, leaving a surplus 
of 8204.900, 
DELAGOA BAY DEVELOPMENT CORPN. (LTD )—At the meeting 


last week the chairman (Mr. H. K. Heyland) s.ated that the capital 
expenditure during the year was £7,384, which was exp nded on the 
tramway system and the water supply. After de biting London charges 
and debenture interest and sinking fund and placing £3.50) to reserve, 
they had (with the amount brought forward) a disposable balance of 
£6,090, out of which it was proposed to pay a dividend of 3 pcr cent. for 
the year and to carry forward £2,079. The tramway reccipts increased 
9 per cent.. the number of passengers carried having increased by 131,285, 
or nearly 14 per cent. The clectric powcr suppli: d from the tramway 
station has increas d 49 per cent. In view of the unex pectcd increase in 
demand for electric power, especially for Government purposes, it had 
been necessary to order further generating plant of 400 kw. for the tram- 
way station. The estimated cost was £3,000, and when compk ted it was 
anticipated that an economy in working would result of about £1.000 per 
annum. ‘The increase in gross receipts from tramways and power supply 
amounted to £3,238, but expenditure in operating costs had increased 
£3.927. The telephones gave a decrease of 32 connections, making a 
total of 134. The electric ‘lighting revenue showed a satisfactory increase 
of 23-7 per cent. ; but expenditure on maintenance and repairs and re- 
newals had been abnormally high. The number of electric light connec- 
tions was 577, an increase of 22. The electric lighting station had been 
shut down. which would mean considerable economy in personnel and 
working costs. 

EAST: RN TELEGRAPH CO. (LTD.)—For the six months endcd June 30 
the revcio se amounted to £746,710. 6s. 3d., from which are deducted 
261.490. 63. Id. for ordinary ex penses, and £44.597. Us. Gd. for expendi- 
ture relating to maintenance of cables, sundry differences in exchange, 
and incorie tax payable abroad, leaving a balance of £440,622, 14s. 8d., 
to which is add: d £223,882. 2s. Nd. brought from preceding account, mak- 
ing a totel available balance of £464,505. 2s. 4d. After providing for 
income tex payable in England, intercst on mortage debenture stock, and 
for two quarterly dividends on the prefer nce stock, which in all absorb 
£82,087. 6s., there remains a balance of £382,417. 16s. 4d., out of which 
the directors have placed £230,000 to general reserve, and have allocated 
£100,000 to meet the two interim dividends of 1} per cent. each on the 
ordinary stock, the balance of £52,417. 16s. 4d. being carried forward. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. 
(LTD.)— ihe re port of the directors for the half-vear cnd d June 30 states 
that the gross receipts amounted to £367,785. 3s. 2d, against 
£329,709. 10s. 5d. for the corresponding half-vear of 1911. T s working 
expe (including £28,152. 11s. Pid. for m: tintenanee of cables) absorb 
£166,232. 18s., against £151,618. 4s. 7d. leaving a balance of 
£201,552. 5s. 2d. From this is deducted £3,648. 19s. 11d. for income 
tax payable in England and £16,048 for interest on d benture stock, 
leaving £182,855. 5s. 3d. as the net protit for the half-year. After adding 
£23,829, 2s. 3d, brought forward, the available balance is £206,684. 7s, 6d. 
‘Two quarterly interim dividends of 1} per cent. each (amounting to 
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£75,000) have been paid for the half-year, leaving £131,634. 7s. 6d., from 
which £75,000 has been transferred to general reserve fund and the 
balance of £56,684, 73. Gd. is carried forward. The vacancy in the 
directorate occasioned by the death of the Marquis of Twecddalo, K.T., 
has been filled by the appointment of the Right Honourable Lord 
Incheaps, G.C. M.G.. K.C.5.I. 

NEW GENERAL TRACTION CO. (LTD.)—At the meeting last week 
Baron E. B. d'Erlanger said that by the reconstruction the capital was 
reduced to £262,000 in £1 shares, They had reccivcd the purchase price 
of the Coventry tramways, and as soon as the forinalitics were com- 
pleted what was left, after paying for the debenture debt and other debts 
of the Coventry company, would be paid over to the sharcholders of the 
Coventry Electric Tramways Company, the principal proprietors being 
the New General Co. 

WESTERN TELEGRAPH CO. (LTD)— ke revenue for the half-year 
ended June 30 amounted to £450,814. 17s. 8d., and the working ex penses 
to £160.769. 163. 8di— After providing £16,373. 10s. for debenture stock 
Interest, and £8,294. 7s. 7d. for income tax, there remains a balance of 
£256,377. 3s. 5d , making, with £20,312. 5s. Id. brought forward, a total 
of £230,030. 8s. Od. A quarterly interim. dividend, amounting to 
£31.189. 105. has been paid, £145,000 transferred to. general reserve, 
£10.000 to lard and buildings depreciation fund, and £15,000 to the 
provision on account of investment fluctuations. "The directors now 
recommend the declaration of a final dividend of 3a. per share, making, 
with the interim dividends, a total dividend of 6 per ccnt. for the year, 
also the payment of a bonus of 2s, per share, both tax free, which together 
will amount to £51,982. 10s., leaving £33.517. 8s. Gd. to be carricd for- 
ward. The dividend and bonus are payable on the 14th inst. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ARMATURE REPAIRING & SUPPLY CO. (LTD.) (125,060.)—Reg. Oct. 
30, capital £500 in £1 shares, to carry on the business of electrical 
engineers and manufacturers of and dealers in all kinds of electrical 
plant, machinery, instrumenta, &c. Private company. First directors 
are J. Forrester and W. Mitchell. 


COMMERCIAL ELECTRIC CO. (LTD.) (125,000.)— Reg. Oct. 26, capital 
£5,0C0 in £1 shares, to take over the business of an electrician, 
mechanical engineer and manufacturer, carried on by J. H. Kloet at 
Manchester and elsewhere as the Commercial Electric Co. Private 
company. First directors are J. H. Kloet (managing director) and 
E. Oldfield. 


DJBLIN 8 :UrHERN DISTRICT ELECTRIC SUPPLY CO. (LTD.) (3,900. ) 
Reg. in Dublin Oct 31, capital £40,000 in £1 shares, to carry on the 
business of electrical engineers, electriciuns, contractors, carriers of 
passengers and goods, manufacturers of electric apparatus, &c. Private 
company. First directors are W. M. Murphy, W. A. Evans and G. V. 
Murphy. Reg. otfice: 16, College-green, Dublin. 

HARRY H. GARDAM & CO. (LTD.) (125,114.)—Reg. Nov. 1, capital 
£15 000 in £1 shares, to carry on the business of engineers, agricultural 
implement makers, electricians, hardwaremen, &c., and to adopt 
agreements with H. H. Gardam and W. H. Gardam. Firet directors 
are H. H. Gardam, W. H. Gardam and J. H. Gardam. Reg. otlice: 
The Wharf, Church-strect, Staines. 


LLANELLY MOTOR & ELECTRICAL ENGINEERING CO. (LTD.) (124,961.) 
Reg. Oct. 24, capital £5,C00 in 900 preferred ordinary shares of £5 
each and 500 founders’ shares of £1 each, to carry on the business of 
manufacturers of and dealers in motor cars, cycles and motor-propelled 
carriages, omnibuses, electrical and mechanical engineers, manu- 
facturers of und dealers in electrical apparatus, &». Private company. 
First -lirectors are C. G. Ace, L. L. Pugh and D. J. Evans, 

J. W. MIDDLETON & CO. (LTD.) (125,C41.)—Reg. Oct. 29, capital 
£2,000 in 1,990 ordinary shares of £1 each and 200 management shares 
of ls. each, to carry on the business of manufacturers of and dealers 
in electric light fittings, metal workers, electrical and mechanical 
engineers and contractors, manufacturers of and dealers in electrical 
and other apparatus, aud to adopt an agreement with H. M. Burr, 
J. E. Barber, W. F. Merry and C. W. Brown (trading as J. W. Middle- 
ton & Co.) Private company. The first directors are W. F. Merry and 
R. M. Aldred (nominees of vendors), E. S. Miller (chairman) and E. J. 
Beard (nominees of Miller & Sons). Ltey. office: 147, Wardour-street, W. 


NATIONAL ALLOYS (LTD) (125 033.)—Reg. Oct. 28, capital £6,000 
in £1 shares, to carry on the busine s of manufacturers and blenders 
of and dealers in ulloys, aluminium and zinc workers, metallurgista, 
electric cable manufacturers, metal refiners, &c. Private company. 
C. H. Ivinson is first managing director. Reg. office: 38, The Hill, 
Ilford, Essex. 

NORRI?, HENTY & GARDNERS (LTD.) (125,011.)— Reg. Oct. 26, 
capital £45,000 in £1 shares (20,000 preference), to take over the 
business carried on as “ Norris & Henty," and to carry on the business 
of mechanieal, electrical, gas and oil engineers, machine and tool 
manufacturers, metal workers, electricians, suppliers of electricity, 
oil merchants, &c. Private company. 

ROTHERHAM ELECTRICAL ENGINEERING CO. (LTD.) (123,964.)— 
Reg. Oct. 21, capital £2,000 in £1 shares, to carry on the business of 
electricians, mechanical engineers, manufacturers and suppliers of 
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electricity, &c., and to adopt an agreement with S. Walford Grout and 

E. Tongue. Private company. First directors are S. W. Grout 
(chairman) and J. E. Tongue (both permanent governing directors, 
subject to holding £500 shares). 


RUSSIAN WIRELESS TELEGRAPH TRUST (LTD) (125,014.)—Reg. 
Oct. 26, capital £109 in £1 shares, to purchase or otherwise acquire, 
sell, issue, deal in and generally turn to account any shares, scrip or 
other securities of or interests in any company, corporation, association 
or firm engaged in or carrying on, in the Empire of Russia or any other 
foreign country or Btate, or in the U.K., or any Colony, State, Province 
or Dependency thereof, the business of telegraphy and telepbony, 
whether wirelees or otherwise; in particular to so acquire, dispose of 
and turn to account any shares, stocks, bonds or other securities of 
the "Société Ruese de Tclégraphiques et Téléphones Sans Fil” ; to lay 
down, equip, maintain and work telegraphs and telegraph telephones 
or other means of communication, and to carry on in any part of the 
world the business of wireless or other telegraphy in all branches ; to 
generate, supply and distribute electricity for light, power, &c. 
Private company. 


G. H. TURNER & CO. (LTD.) (125,025.)—Reg. Oct. 28, capital £1,590 
in £1 shares (500 preference), to take over the business of electrical 
engineers carried on as G. & H. Turner and G. H. Turner & Co., and 
to carry on the same and the business of motor car, motor and other 
cycle manufacturera, &c. Private company. G. A. Turner is first 
managing director. 


STATUTORY RETURNS. 


CLEVELAND & DURHAM ELECTRIC POWER (LTD.)—Return to Oct. 
14 gives capital as £700 000 in 350,000 preference and 352,020 ordinary 
shares of £1 each; 333,705 preference and 157,600 ordinary shares 
taken up; £1 per share called up on 331,935 preference and 79,608 
ordinary; £411,003 paid ; £80,302 considered as paid on 1,770 pre. 
ference and 78,532 ordinary (with exception of £6. 5s. paid in cash). 
Mertgages and charges : £340,000. 


DIRECT WEST INDIA CABLE CO. (LTD.j—In return to Sep*. 19: 
capital is £120,000 in £5 shares. 12,000 shares taken up. £2. 103. per 
share called up on 12,000. £39,000 paid. Mortgages and cLarges, 
£22,000. 

ELECTRICAL & ENGINEERING SUPPLIES CO. (LTD.)—According to 
return to Aug. 27 capital ie £1,000 in 950 preferred ordinary shares of 
£1 each and 1,000 founders’ shares of 1s. each. All shares taken up. 
£1,000 paid. Mortgages and charges: nil. 


MORTGAGES AND CHARGES. 


E. BROOK (LTD.) — Debenture, dated Oct 18, 1912, to secure £3,900, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. Holder: G. V. Laycock. 

RIDDINGS ARC LAMP CO. (LTD.)— Particulars of £5,000 debentures, 
created Oct. 16, 1912, filed pursuant to sec. 93 (3) of Companies (Con. 
solidation) Act, 1908, whole smount, being now issued. Property 
charged: Company's property, present and future, including uucalle1 
capital, No trustees. 


CITY NOTES. 


ee aa 


MEMORANDA (Nov. 7.— Bank rate 5 per cent. {since Oct. 17, 1912). 
Prico of silver, 28}:d. per oz Consols 74—74! for money ; 741 -743 
for account, Console Pay Day, Dec. 2; Stock and Shares Continuation 
Days, Nov. 12 and 26. Ticket Daya, Nov. 13 and 27; Pay Days, 
Nov. 14 and 28; Mining Shares Carry Over Day. Nov. 11. 

Priogs or METALS / London). —Copvner, cash, 76 ; three months, 76;. 
Lead, English, 181 —19; Foreign, 181—182 ; Spelter, 27427} ; Tin, 
English, 231—232; Foreign, cash and three months, 228.  Jrom, 
Cleveland, cash, 66/5; three months, 67/2. 


CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.) —The directors have 
declared a dividend of Is. 3d. per share (being at rate of 5 per cent. per 
annum), less tax, for the quarter ended Sept, 30 last. 

EDMUNDSON’S ELECTRICITY CORPN. (LIMITED AND REDUCED).—A 
petition fcr confirmation of the r duction of the capital of this company 
from £300,000 to £610,000 will be heard by Mr. Justice Neville on the 12tà 
inst. 

HONG KONG TRAMWAY CO, (LTD.) —Àn interim dividend at rate of 
5 percent. per annum (tax free) for the six months ended June 30, 1912, 
has bcen declared. 


INDIAN ELECTRIC SUPPLY & TRACTION CO, (LTD,)—During the week 
this company invited applications for £60,000 6 per cent. debentures at 
£9t per cent. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—This company’s traffi: 
receipts for the fortnight ending Oct. 31 were R21,.103 (increase R1,523). 
Aggregate from Jan. 1 R498,616 (increase R53,023). 

PERTH ELECTRIC TRAMWAYS (LTD,)— At the extraordinary meeting 
on Friday it was resolved to approve the agreement for the sale of the 
company's tramwavs and part of its other property to the Government 
of Western Australia. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)---l'he directors have 
appointed Mr. David Smith (who has been secretary of the company for 
some years) to the vacancy on the Board caused by the death of the late 
Sir Irving Courtenay. 
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x RECEIPTS, ho TM | ELECTRICAL COMPANIES' SHARE LIST. 


Price RATE 
DiviDEND 
am = - NAME. Wed. |PERCENT 
eok 2 Inc. or AOGREOATE, | Nov. 6. | YigtpgED 
LINE. ended. (a) No. of Inc. or Dec. if 
L weeks. Amount. (a) i .. 
£ £ £ , È | Electricity Supply. E s. d. 
Aberdeen Corporation.....| Oct. 30| 1,07|-- 4 79| 23 34861 |+ | 219 | Bourn Poole Elec. Su» Ord..... 94—104 |5 4 9 
vatececcaseesescces] ny 25 | . 209/-+4 20] 43 | 12889 |+ 3,36 Oo kee Cant cum Pek Bee 446-0 
Anglo Argentine eeeeeesece Nov. 4 50,805 + 3,056 44 2,245,981 + 100,039 Do. 6 Cent. Cum. Second Pref. eesees 10 —101 5 14 0 
Ashton-under-Lyne .......| » 2 419/+ 22!3 13,758 |+ 22 i Do. 4$ per Cent. Deb. Stock (red.) ......| 98 —100 | 4 19 0 
arnsi eeenveeeeeeetoessar L n — 
Hw cae e » 25 328 + 31 43 16,528 T 3,149 i poten E CT ? Guar. "Deb. Stek. 97 —100 4 0 0 
Bath Electric Trams, De ae e. ee 44 | 39,745 |t 224 Charing Cross ( "End. City) ELSup.Co. 4 i 413 0 
irmi am rpora n... oe s3 * pp ~S a nt. Pref ecce EXE 
Beham Midland 2.) » 25| ^93o7|-- ^ 46| 43 | 40501 14 2737 Be Ae Cant Dab Stock 81 —9 1430 
B l & Fleetwood..... we oe oe ee 9e ee per Cent. Deb Stock (red.) ecco 994—101} 4 8 € 
BlackburnCorporation.....| .„ 30} L163|--  70|$31 37,933 |+ 536 ty Undertaking 43% Cum. 500 
Bolton Corporation .......| Nov. 3| 2570,-- 97] 31 80,561 |—  — 433 Chelsea Electric Supply esee] 4—1432 15 5 0 
B y cecccavevecececes Oct. 11 3,231 ee 40 122,953 + 5,806 Do. 4$ r Cent. dn Stock (red.) . 98 —101 4 9 0 
Bournemou ration .| , 30 1,566 | + 55 | ISO 60,849 |+ 1,826 Chiswick Elec. Supp. Co d Mort. Db.| 90—93 |416 9 
Bradford Corporation .....| Nov. 2| 5,494' + 172| 31 174,488 |— 69 City of London Electric Lighting Ord.....| 16 —18 |4 9 0 
Brighton Corporation eceso » 3 869 PT 14 31 34,4 —€— 1,083 Do. 6 per Cent. Cum. Pre f. dais ae d.e o e 12 —13} 4 9 9 
Bristol Trams &Carriage...| , 1| 6,956] + 672| 39 , + 24,997 Do. 5 per Cent. Deb. Stock (red.).. 118 —122| 4 2 0 
Burnley Corporation.......| » 2 1,509 | + 93 | 10 15988 |+ 1,54 Do. 4j per Cent. 2nd Deb. Stock (red.).. 99 —102 14 3 0 
Burton Corporation .....+./ » 3 266 | — 5| 3l 8, = 476 County of London Elec. Supply Ord. ....| 1t —114/5 4 0 
Bury Corporation. eese| o» 3| 1,247] + 17] 3 40,929 |— 348 Do. 6 per t. Cum. Pref. ..........| 11$—121 | 4 19 0 
Calcutta Tramways Co. ...| , 256,008 | —R2,226 | 18 [r1,068,254 |-- R65,169 Do. 4j per Cent. Deb. Stock (red.) . 106 510814 3 3 
Camborne-Redruth ..... e|» 2 142| + 30) 44 5,764 |+ 387 tDo. Second Deb. Stock ..............| 98 —101|4 9 0 
Cardiff Corporation... .. » 2| 3458 + 119] 31 76511 |— 1,857 Edmundson's Elec. Corp. Ord... ........ $- is 
tral London Railway .. » 2) 5438) + 302, 18 84745 |+ 2,339 | po: 6 per Cent. Cum. Pref. ...... ose es 
City & South London Rly. | ,, 3| 3,031 /— 413; 18 52,267 |~ 4,189 4] per Cent. Ist Mort. Deb. (red).. 64 —8 535 
Electric Trams Co....| Oct. 31 460 | — 2| 44 22, — 950 BUE, Electricity Supply Co. 9rd. - 4—5} |517 6 
don..........ee|]. yp 25| 1718| +  65| 30 55191 |— X 929 5 Do. 5 per Cent. Cum. Pref. ........ 4—5) | 417 6 
Devonport & Dist. Trams | .. 25 532| + 31] 43 23,208 |+ 1,633 Do. 44 Ist Deb. Stock (red.) es] 92—95 |4 14 9 
Dove Corporation: TITTEN Nov. 2 211 EE 12 31 8,121 = 576 5 hn Hove Electric Li n Se eie eee. be ele: 7h —7Í 5 14 0 
Dublin & Railway...) , 1 32; + 8} 18 2813 |- 102 Isle of Wight EL TB Co. Deb Stock . 88 901 |5 1 0 
Dublin United ........... " 1 5,45 | + 98 | 18 106,05 |— 8,750 5 Konsin p & Kni ghtsbridgo Ord. .... ] —8 518 0 
.Dudley-Stourbridge (E E O E E Oct. 25 865 + 56 43 38,698 + 831 1 Cent. 1 st Pref. ee 5 —5} f 5 9 0 
Dundee ration e.e.. , 30; 1,203; + 95] 24 29,572 |+ 686 per Cent. D Stock (red.).... 90—93 |4 6 0 
Exet tion .......| o» — 1 299 . 3! 10, — 75 Co. ( Sint Station) 49 Deb. Stock (red.)..| 91 —94 14 5 0 
Gateshead & Dist. Trams...| Oct. 25| 1,075|— ^ 2] 43 | 44. = 11 Ker: Elec. Power Co. Irred. Deb. Stock ..| 7a —82 | 5 !0 0 
Glasgow Corporation .....| Nov. 2| 19,147} — 852] 22 416,618 |— 10,189 London 1 Elec, Supply Ord. $370 re fala gta 1$—2$ | 310 0 
Glossop Trams eeeeevesenes op 2 124 + 2 44 5, — 347 po per Cent. Pre ee eeven 41—5 5 ul 9 
Gloucester Corpn.......... ee T ee os oe m Pe Cant Ist Mort. Deb. . — 3i 460 
Gravesend-Northfleet .....| Oct. 25 215 | + l0 | 43 9,098 |— 166 5| 2 EET Electric Supply Ord. e.e. 7 mS. 5.00 
Great Northern & City Rly.| Nov. 2 1,527 | — 47, 18 24,9935 |- 143 B 4j per Cent. Cum. Pref. . MM 4i—4§ | 417 6 
Greenock & Port Glasgow...| Oct. 25 793 | t 43 35,034 |+ 3,597 Do. 4 per Cent. Deb. Stock ist Mort...| 99 —102|4 8 0 s 
Halifax POPA OR LN » 29 1,775 | + 12 | 430 63,851 |4- Cent. Mort. Deb. Stock red.) —88 | 3 19 6| Jan, July ee dd 
Hare ramways ..... as - "e oe T ee EN lec. Co Corp.forP.D.44 Ist Mort.Debs| 974 —99) | 4 iO 6 oe vis di 
uo pace Trams Co.... » 3l 793 | — 63 oe oe eo Newcastle & District oe a eh St. | —87 5.2 6 oe d ed 
eoe *$o000909099* eo ee ee ee ee ee e Elec. Su l nt. non- 
Hudderseld d Corpn........| Nov. 2| 1957|--  21| 31 | 62479 |+ ^ 973 ee Po eh abet 12572: ies) Rab -Aug "E 
Hull Corporation .........| , 2| 3,034) +  À 89, 31 91,864 |+ 1,023 Do. 4j per Cent. Ist Mort. Deb. ......| 96 —9 4 11 6 | Jan, July i 7 | oe 
Ilford District Council ..... " x js em is s North Metro. Elec. Power Sup. 5 Morts...| 98} —101} | 4 18 6 i 00 | >o 
eston Dni and Oct. 2 n n ii 3 odd _ a Notting Hill E. L. Co.6% Non.Com. Pref. lo ZH 5 E 0 ee ]-se | e 
[ a Neveeces ov. , x afora ee n pro hot March .... oe ee 
Isle of Thanet Co..........| , 2 337 | — 24 S 1,935 |— 180 oo : 4% Deb ccocosecee.| 69 —92 14 7 0 ne SON ee 
fae oer Oct. 25 121 | t 3| 43 5,876 |+ 162 oot James’ & Pall WEE .e......| 94—10} | 4 17 6 | Feb, Aug |. 10 93 
eighley Corporation ..... e" vs oe ie vs a 5 De. 7 per Cent. Prol. ics cree ys 6$—71 | 416 6| Feb, Aug | °° ve 
Kidderminster & District...| ., 25 99 | + 6| 43 5223 |+ 81 Do. per Cent. Deb. Stock (red). ...| 85 —88 | 319 6 Jan, Juy | | ** 
k Corporation...| Nov. 2 154 | — 6) 2 4,081 |— 180 5 Ra A "Market Electric Sup. Ord. ....| 14$—1 T eb. .. 3. 7 
Kirkcaldy Corporation. . Oct. 30 251|]—  42| œ ee ee South London Electric Sup iy, Oud eÉeS| 3—34 |515 0j April ....| Si} - 
Lanarkshire Trams Co...... » dl 1,596 | + 118 44 64,604 [+ 1,262 bi Do. 5% Ist Mort. Stock (r ; 98 —101 | 4 19 9 2 ‘ ee 
Lancashire United.........| »,. 30 | 1,289 | + 3| 44 59,426 |— 8 South Metro. Elec. | 1o ern Ist Pret] = 13—1 512 0| Feb, Aug} ** | °° 
on eeeeveenseve ee oe 25 2 + 1 43 1,211 + 476 Do. 6 per Cent. 2nd Pref. ee Oe Oe Oe oe 8 — 6 8 0 Feb, Aug a = 
Leeds tion..... eS.|Nov 2| 7,972) + 518] 31 243,620 |+ 7,912 Do. 4j Ist Deb. Stock er esses | 90 —93 | 411 0 ' April, Oct | ** | »e 
Leicester Corporation .....| ,, 2 2,6001 | + 116| 44 112,393 |+ ,536 /3 | Urban Electric Supply Ord. — 25 April, Oct ee ee 
Leith Corporation......... » 2 611 | + 11 | 1124 165 [+ 362 Do. Sper Cent. Cum. Pref. ex3/-inCerts) 2§—3t | 3 5 0 April, Oct ab . 
Lincoln Corporation...... » 2 124 | + 4| 3I 4010 |- 47 Do. nt per Cant Ist Mort. Deb. ......| 814—334 | 5 6 O| April, Oct $ 
Liverpool Corporation. ....| Oct. 26| 11,654| + 176| 43 513,967 |+ 21,652 Waste Heat & Gas Elec. Gen. Stations ..| 14,5—1544 | 6 17 6 | May, A 9 o 
Li l Overhead Rly....| Nov, 3| 1598| + 154| 18 | 29,813 |+ 2399 Westminster Elec. Sup. Ord... .......... 8i 529 » Sept) 5) ais 
udno&Colwyn Bay Ry.| „ 1 158 | + 10 | $48 15,5 + 735 |l Do. 44 per Cent. Cum. Pref. .......... 4$ —5 4 5 9 | Jan, July 33 
London County Council .. | Ost. 23 | 41,737 | — 1,671 | 129 11,248,395 |— 66,137 
London Elec. Ry. Co..... -| Nov. 2| 14130| — 530| 18 | 228,590 |+ 5,630 
LoweotCorpoaton. e| 2 2| "|- de| 4 | ^S IL UA 
rporation.....| 5, — = : 
= ate Corporation ...| „ 2 16,975 t 760 30 523,251 + 17,959 | Electric Railways and Tramways. 
ersey Way...ecccccocov 1) p », + ? f. Ord. OPE AME — e$ PP oe ee 
Merthyr secess vtto to ea bre Oct. 25 202 + 7 43 8,675 -e 375 1 jd yop eed ii Pref. PRIUS j : m 6 3 6 jan. July eo ee 
Metropolitan Dist. Railway.| Nov. 2| 13,226 | + 422| 18 | 220,674 |+ 18,721 Do. 4} Ist Mort. D»5. Stock (rod). 7 UL | 5 11 O | April, Oct e | ee 
Metropolitan Elec. Trams...| Oct. 25 983 | + 126|) 43 | 378781 |— 1,163 B'ham Dist. Power & Trac. 4} Ist Deb. Stck| 91 —93 | 4 $6 9 | Jan, July | «+ | oo 
MEE ration. eo] n » 25 318 + 16 43 14,520 = 332 Bristol Tramways & Carriage onc ETE È = : H ^ Aug ee oe 
Newcastle-on-Tyne Corpn..| Nov. 2| 4495] + 196] 31 136.789 |+ 1,966 E e DN lebS I 100 —102 | 3 19 4| Feb, Aug |. e| : 
N (Mon)...... | » 2 705| + 24) 3 22029 |— 463 Bah Ee tre dani PE. Ord.NonCun| 114—13j T June, Dec | !!à| tlt 
Same Cie. ot 2| Balt x | Esc iM Bo bot UN sooo | ia [eid o| rar Aw | SÍ o 
on So FI ae ves , im. Pref. ..........| 89 —92 | 610 O0 | Feb, A se 
Bath ND Corporations | Or, a a 92 a Ub. 8290 Do. 7 ber Cent. MAH Boe co) aoe | DUE 364) 368 
Perth (N.B.) Corporation... " . . ; : F Do. 5 per Cent. Perpetual Debs. ......| 99 —94 | 5 6 3| April, Oct | 92 | 90i 
Perth (W.A.) Elec. Trams. . 6. d 1,853 | + 224 | 44 82,082 |+ 11,638 tDo. per Cent. 2nd Deb. Stock .... 77 481 | 511 0O | May, Nov e| se 
Eeterorcugh cscs sirsie] Ock: 25 121 | — 43 5,95? |+ — 391 Us beat se Ordinary Stock ........| 73 —75 |4 0 O| Feb, Aug | 75| 3 
Portsmouth Corporation. es oe ee . oe se ee Do. 4 per Cent. Pref. Stock TRACER 83 —B85 4 14 0 eb, Aug ee ee 
poetas ie a 2 REAR db 9| 382306. [cc sd Do. 4} per Cent. Pref. ...........1.:| 103 —110 | 4 1 9 eo | 08 eo 
Preston Corporation.-.....| s 30) '772|-- 35 | 31 | 25994 |+ 1/155 Do. Deferred Stock o 72 —4 | 214 0| Feb... 739 | - 
Rotherham Corporation .. | » 30| 84S} + 157 30 | 23030 |t 2,058 Do. 4perCent Debs... cereis 102 —102 | 3 18 O| Jan, July | <e | -e 
ROARY kl ise tats do S3 | + 10) 43 | 10307 j+ 4 Cit; & South London Rly. Con. Ord. .... 41 —42 1219 6| Feb, Aug | 45 
Salford Corporation A | Nov. 4| 4920| + 136, 31 157,552 |+ 3,431 Do, 5 per Cent. Perp. Pref. (1891) .... Dr zm 411 9 Feb, Aug T 
Shanghai *oe2s20980006c02029€ ee ee * . ee ee og shee oie mee @ Oe s WEM ee 5— 412 6 eo, ug ee 
Sheerness ....... vases] Ost. 25 43 | - 43 2210 |— Po dou eese 05:193: 4 12-6 | Feb, Ae Loss 
iie Corporation. Sep Nov. 3| 6977| + 391| 32 | 213,339 |+ 8,537 Do. (1903) :..:.. cce iis 193 —108 412 6 | Feb, Aug | 193| 5. 
o Miti opuee E i i s : rpetual Debs. ...... “97 —93 | 4 1 O | May, Nov 
South Metropolitan .......| Ost. 25 | 782| + 16| 43 | 36,768 |— "913 [Sk batiin United Trams, il Cent. Pref...) 12 —13 | 412 3| Feb, Aug| -+ | = 
POM SUB secco epe] m -2 378| + 109) 43 40,875 |+ 2,863 Gateshead & District Trams Ord......... 8t—32 |617 0 . e 
OU arn DION ae sass ene: » 3| 142) + 12 33 | 39,409 — — 97 Gt. Northern & City Rly. Pref. Ord. (499. 2\—2# .. | Feb, Aug 
Southend Corporation..... «3 376 | + 39, 3I 26310 |+ 2713. Hastings & District Elec. ramis 6% GP: it —i. vs Mar, Spt . uL 
Southport Tramways =. esos LL 25 253 t 7 43 13,137 = 259 | Do. 4} Deb. Stock EEEE E E loe o PLU 6? —]1 6 2 0 April, Ost ee oe 
Stalyb' des, Hythe,&c., Jt.Bd.| Nov. 2 708 31 20.355 i Imperial Tramways Ord. ersrorercai ce 2 Mar, Sept Bal ee 
SUED muc tay ha ves} oe 1f 1162!4 63| 30 | 39092 |+ 1,422 Do. 6 per Cent. Pref. ....... esee ees ata n | Mar, Sæt | | +e 
Sunderland Corporation. ...| s 3| 1:240/ + 22| 31 | 40893 |- 1533 Do. 4} per Cent. Debs. .........0....] 74 —70 | 518 0) Jan July | =| > 
Sunderland abit assess Oct 30- 813045. 35 p 1 SIS. | + I. of Thanet E. T. & Lt. 5 per Cent. Pref...] _2k—-2t | 411 0| Mar, Sept) | =- 
Swansea Trams seen] o 25) 46 = 7] 43 4974 j+ 19 Do. 4 per Cent. Deb. Stock ..........| 77 —82 417 6! Jan, July | «| + 
nein Corporation. . . ».. TI re pU ji 3 "E Enn + 291 Lanarkshire Tramways di its Ses d ae a zo | 5 J^ 0 | Feb, jul . se 
eererenerasesans T] , o, " —3 1 6 6 an, uy M rs 
Tynemouth and District ..| , 25|  1592|- 7| 43 | 10883 |- 928 sede oio S] e o Stic Se ee eee 96 | 38k 
Tyneside Tram Co, ......| 5, 39) 456) + 39] 18 | 8983 |- 659. Do. 4% Pref. eee) 8) 23-7 417 $4 : al ' 92 
Wallasey Corporation ....| Nov. 2| 1,028| + 36 , 3l 35.470 |— 418 ' .. | London United Trams, 595 Cum. Pret. | 5$—3d E Jan, July | 514, 5 
W n Corporation Le i << p .. | Mersey Con. Ord. Stock ........... eee. 4 —5 .. _ | Feb, Aug : 4. 
West am ation e Oct 31 2,504 — 196 | {|30 81,160 = 3,233 Metropolitan Elec. Tramways Ord.... 289.9. 155 -1 "T 4 13 | "E ls, eo 
Weston-super- |ITETTRPT ” 25 37 + 43 6,695 -— 1.296 | Do. Deferred dan PRT qu dcm | "s i April wes ee 
Wolverhampton GO ^| » 25) Sol) + 32 43 | 20,917 [+ I Do. § per Cant. Cum. Brot, less. | Šit | SIL 6 | Feb, Aug | 3: 
siveruampton &ofpreeess]. og 30. | 7998 ia 7 rt . 44 per Cent. Deb. Stock..........| 99 —?7 1412 6) Jan, Juv | | - 
es Ceeeeevererercoce "T 2: rn + p "e or + 563 | 96 Da 8 par Cant Db, Stock 2 PP 2i E | 2 js S Feb. A S4ł 
eZhaM...ocososcsesooo oe b ] li jata i we cee 5 e ug 
Yorkshire W.R. Trams ....| Nov. 3| 1,344! — 131! 44 56,986 + 640 St. Metro Railway Conso i | T 
Yorkshire Woollen District. Oct. 25| 1,088 + 37 43 46,674 + 1,160 t Ex. Dividend 
A y . 


(g) Thess companias are with tho i she oarepondin last yan. * Partly electrical, * No allowance has been made for accrued interest of redemption. 
p Miaus2 daya | Miopa Biana daya q Pius 2 dayal | 


. BUSINESS 


À RATE 
œ DIVIDEND 
A BENE ED Wod., |PzRcENT. UE. WEEK TO 
Buc — HO (— a SBE BD EZ] .Nov.6 !YiogED ^" * (| Nov.6 
| High | Low 
p E) sctric Railwaysandframway3—\Continued |£ s d. est. | est. Tel righ |Low- 
3t. | 2 Metropolitan Rly. Surplus Lands Stocks | 63 —5 |4 4 6 ' Feb, Aug! 63) .. ephones. . | est. 
St./3 Do 3} per Cent Preference ......, 84 —86 |4 1 3 | Feb Aug | 85) 8i Esa 
St |3 Do. 3$ per Cent. "A" Preference....| 84 —86 |4 1 §! Feb, Aug | 872 iui 2$ | Amer. Telephn. & Telogh Cap. St.......| 1454 -1473 5 8 é) .. æj 
St. |3 Do. 3| per Cent. Convertible Pref.....| 84 —85 |4 1 6| Feb, Aug! 891 -fe 42 Do Coll. Trust $1,000 4 per Cent. Bd. 334—354 14 3 9 Jan Juy | "|. 
St 3 Do. 3} per Cent. Debenture Stock....| 87 —89 |3 18 6 | Jan, July | 833 331]. Do. 4% Cons. Bonds 1936 .........., 115 Tih 3 8.0 RU E se 
St. 3 Do. 3 per Cent. “A” Deb. Stock aud 86 —B88 3 19 6 an, July 5 Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk. 102 —101 l 4 t6 0 Mar, Sep ee [E 
St] .. Metropolitan District Railway Ord. ....| 39 —39% ss 5 Aug | 391, 39i 5 Chili Telephone ........cecccescsececs 2b—7i | 5 ł é, August.. sea} °° 
St. |44% | Do. 4j First Pref.. .......| 87 —99 |5 i 0, Feb, Aug ol g Et | 5% Cuban Telephone 5% Ist Mt. Con. Bds... 96 —98 5.2 Q0 s i 
St. | 34% | Do. Assented Ext. Pref. (Int. ‘Guar. by ! 0 i tMonte Video Telephone Ord. ..........  W—1& 510 6 Nov. .... ü " 
Und. Elec. Rlys. Co. of London, Ltd.)) 75 —77 | 4 11 0; Feb, Aug, 76; 75[..! *Do Sper Cent. Pref. .s.ccccece es., QUEE, 509 14:0 May, Nov 136 | 165 
3 Do. 3 per Cent. Consoltd. Rent-charge| 72 —74 | 4 1 O| Jan, July | =: . St. Pis National Co. D2ferred Stock ........... 1533 -1554 3 18 O | Feb, Aug 98: ED 
4 Do. 4 per Cent. Midland Rent-charge| 98 —100 | 4 0 0 | Jan, July; s, : 4 New York Telephone Co. 30 yr. ik | 974 388 411 0; T i| 97 
|4 Do. Guar. Stock 4 per Cent. ........| 86 —88 |411 O| Mar, Sep., 878 83) | 0/7; Oriental .... eese]. l2 712^; 4 6 6^ Amril, Oct} ** | e 
6 Do 6 per Cent. Perp. Deb. Stock ....| 141 —i43 | 4 4 O| Jan, July eb ous [1 0/7, 1 fDo. 6 per Cant. Cum. Pref. ..........| lli 418 6 April, Oct| +: | e 
4 Do. 4perCent. Ditto ....... eQsxs|9 —96 14 3 3 i July | 958 .. [St | 4% | Do 4 per Cent. Red. Deb. Stock.. 83 — 4 ? O Jan, Jay uso os 
8id Potteries Electric Traction Ord......... 4-2 | 8 6 6 April, Oct! - | wo St) 44%) Teloh. Go of Egyot 44% Db. Stk. (red.) a, -101j 4 19 ©; Jan, July ees 
0/6 | Do. Sper Cent. Cum. Pref .......... iH 618 O! Feb, Aug | * bg 5/0 | UnitedRiverPlatsOrd 1to190.000  ...... i 5 6 8:]uly  .. * 7 ts 
4} Do. Per Cent: Deb. Stock ERARE 87 5 0 0 May, Nov ee ee 5 2/6 Do. 5 per Cent. Cum. Pref. eereesecoce Woe 4 9 0 ne Dec | ee ee 
1 1/2 S. Met. lec. Trams & Ltg. 6% Cm. Pref. t-—H8 7 g j es ee -« t. t 44% Do. 4} Deb. St. Red. eee 102 —1^4 | 4 6 6 an. July | TT ee 
4% Do. 4 per Cent. Deb. Sk 6’ —72 | S5 I1 Oj Jan, July 68 | 673 . 
10) .. | Undergd. Elec. Rys. Lon. Shares .... 35 —4l ae » 4 l 3i, Financial Investments. 
We | pS 68 An. bds With Coup. 13:111. 1 = 1230 » tasi 9 4 | 613 3 
o In. bds Witn Coup. 13...... = June, Dec a 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 13 3| Jan, July | .. | e 
.. | Yorkshire (W.R.) Elec. Trams, Ord. .... i- T March ..| k. -- | 10; 2/0 | Globe Telegraph & Trust % AE 19 EU '5 6 6 E MrJu| 1! 101 
1/6 | Do. 6perCent. Cum. Pref. ..........| 2 i ss 1 3h .. f 10 m Do. 6perCent Pref. ..............] 120 —13 | 4 10 6 Sp,DcMrjJu| 12H, -- 
4i Do. 44 per Cent. Ist Debs. ........ .| 79 S 8 6| Jan, ful | -- «+ 1 10 tSubmarine Cables Trust (Cert.) .,......; 126 —129'4 13 0 April Oct | .. oe 
Electric Manufacturing, &c. Colonial and Foreign Electric 
ux Anchor Cable Co. 44% Deb, Stock ......| 98}—1003) 4 9 6 zs aj Railways, Tramways, &c. 
l 4 Aron Electricity Meter Ord...... eene 8 0 0 ee "t uL 
0/7} | Do. 6% Cum. Pref. .... eee een - 7 8 0| April, Oct -1 «| 529 pair ues 51; Cum. Ist Pref,....| 4—5! ' 5 7 6 ! April, Oct 5A 4 
5% | Do. Ist Mort. Con Dbs.. 9 187 6 a co | oe FS 20 Do. Cum. 2nd Pref. .........e.- 3j 18 ‘5 10 iN July 4 4 
06; Automatic Telephone Mig.Co. 6%Cm. Pf. Sa P M ee | se ESE | Do. 4 V Deb Stock AMBMMENONA M MM —94 4 S O June, Dec | 934) ?! 
1/4* | Babcock & Wilcox Ord. .....«... se —3} |412 6| April, Oct | Sie! 3ft. | ap Do. 4$% Deb. Stock .........0...., 09 —100114 9 0 - 100 | 99 
0/2!) Do, Prol oes be ein 0ra sais Pm 400 ae ve est 5 Do. 5% Deb. Stock . : 23 —101 4 19 0 . 1001 100 
4/0 | British Insulated & Helsby Cables Ord... = 6 5 O| july, Feb; | -- [St 5% Auckland Elec. Trams. 5% Deb. (red.)..| 1234 —1954 4 15 0 ' Jan, July | ;. | + 
3/0 | Do. 6perCent. Pref........... Si—o} |414 0 | Jan, July | ** | -- | 5 4/0 |*BrisbaneElec.Trms.[nvestOrd m.e.. 7k —7k 1510 O'! May .... | 7À| -* 
44% | Do 4 per Cent. 1st Mort. Deb. (red.). 102 —104 | 4 6 6 | Jan, July | ,z,|. -- ] 5 2/6 | *Do. 5per Cent. Cum. Pref. .......... —5í E :5 0, May, Nov | «| e 
% | Do, 5% Mort, Deb Stock . 102 —104 | 4 16 0 Pe Ost] .. Ist 44% eo 4% per Cent. Db. Prov. Certs.....! 1003-10341 4 7 0 ln. uly | cs | ise 
3:09d! British L. M. Ericsson Mfg. Co. aes : iu " a 1051! . [St 8% | British Columbia ELRIy.Df. Ord, .. ...; 144 —149 | 5 7 € Mar, Sept | 1474, 144 
St. {44% | British Thoms'n-Houst'n 4i lat MED 94 55 |414 6 Mar, Sept | :: | -+ [St) 6% | De Pref. Ord. Stock «cesses Ilo —12) | 5 0 O0 | May, Nov | 119 | 116 
Ə British Westinghouse 10 per Cen —} .- | Feb, Aug | °°; + [St 5% | Do. 5% Cum. Perp. Pref. Stock........| 1065-109}, 4 !1 3 | Jan, July | 1068; 1054 
6% Do. 6 per Cent Prior Lien Ds. (red) 100 —103 | 5 16 0 a "e . | 40) 4 44% Do. 44 per Cent. Ist Mort. Debs........ 98 —101 | 4 9 0 | April, Oct| .. | + 
4 Do. 4 per Cent. Mort. Deb. Stock . 67 —63 |3 3 6 Jan, July| °° | -» [100| 4 Do. Vancouver Power Debs. ........ 103 —105, 4 € 6 Jan, July | :» | es 
5% Brush Elec. Eng. Co. Prior Lien D:b Stk | 75 —80 |6 5 v bs e| 0 [St 4P95|. Do. 42% Perp. Con. Deb. St. ........ 100 —103/4 2 6 T 103 ; 102 
St. 4» 44% Perp.|st Deb. Stk ......| 47 —52 | 812 6 | Mar, Sept . | .» ISt 5° Buenos Ayres Lacroze Trams Ist Mt. ‘Db; 9374-1013) 4 18 6 ' Mar, Sept | 102]| .. 
48% | Do del 2nd Deb.Stock ......| 32 —35 3112 10 O| Jan, July BEL z^ 6% Meno Ayres Port & City Tram, 1st Mt. 
5/0 Callender's Cable Con. Ord.............| l0p—11 16 :€ 0 | Jan, July! ©, > Deb. Stock .....csecccscececes Sea. 99 —99 | 6 1 0, Feb, Aug! e| -- 
2/6 5 per Cent. Cum. Pref...... 4&—5b 14 17 9 | Jan, July | c. | 5 2/6 Calcutta Tram ways (1 to 137,610) ......| ,6 —Ob | 9 6 0 Mar, sept on 6l 
18 | Do. per Cent. Ist Mort Debs. (red. 934—1014,4 8 9 ov, May el sa 5| 2/6 | Do. Sper Cent. Cum. Pref. ..... KORE aa —kh 4 16 6 Jan, July i oe 
| 1/6 Caste. eliner Alkali Co 31) —31. '5 7 2 | May, Nov 7. ..[St| 44%] Do 4496 Ist Deb. Stock (red.) ......| 9? —:02|4 8 6 ee oe 
44% | Do. 4 per Cent. Ist mort. Deb. (red). 105 —1031 4 3 3 | Feb, Aug! -* | «+ ] 1 0/6 | Cape Electric Tram Shares ............ tt — i T ES H 
| 0/6 | Consolidated Signal Co. ......... eee t—} (13 6 0 | April, Oct e | 5| 1/3 | City of Buenos Ayres Trams Co (1934)Sh. 5¢—-52 4 7 0 F,My,A.N | S oe 
0/7} | Do. 6 per Cent. Pref. . eters |, A— 8 1! O | April. Oct |o iSt! 4 Do. 4 per Cent. Deb. Stock ....... ...| 99 —102|3 18 6 | June, co | oe 
.. | Crompton & Co. (Nos. i to 85,000). . i— ; an. July + | oe [St | 5% |t2olombo Tr. & Ltg. 5% Ist Mt. Db..... 33 —97 | 5 3 0; May, Nov e | ee 
5% | Do. 5 per Cent Ist Mort. Debs. (red)..|  So—5 |711 6 an, July . | oo f.. Havana: Elec. Ry. Con. Mt. 5% $1,000 50 
0/, ios prie a P mod : : s pt. "T " . l 5 M oc a ds. Go. i 5 Gs 99 —103 4 17 0 Feb, Aug ee ae 
f per nt. Cum. Pref. .cccsccese TT Se t .. ° oe 00 ong ong irams. per nt. 1st 
ne Do. 4} r Cent. Deb. b. St ock . . 97 —1uO 4 10 0 an July ee % Mort. Debs. *e*9209.0*2605000200902€0*9 86 —90 5 10 0 June, Dec ee ra 
.^ | Edison & Swan United (^* A ” Sh.) (£3 pd. i , eb, Aug |o] Of .. rp Kalgoorlie Elec. Trams. Sh.. aA a | A^ oo | o 
oo | Do. (85 paid)...... e eee ener nne 1g— LL eb, Aug : zu Bt. 5 De SperCent “A” Deb. Stock ....| 86 5 10 0: Jan, Ju ee ee 
4 Do. 4 per Cent. Mort, Deb. Stock (red.)| 65 —69 | 5 16 0: June, .  [St. | 3 Do. X Gen B Ditto. seseces.| 99 —43 110 9 0, Jan, July | «+ | Qe 
§ Do. § Cent. 2nd Deb. Stock END, 72 —75. 6 13 4 ar, Se t tr eo 110 i 1 Lisbon Elec. Trams. Ord.. ec$5020^79 1 —li 4 16 0 uly cose ee oe 
FO Electric nstruction Co.. eecccc200050060090 —} 7 10 0 an, J y ee "9 1 0/7j Do. 6 per Cent. Cum. Pref.. ecco l —l 4 16 0 an, uly ee a 
1/43 pe 7 per cent Gum, Pref..........| 18-2. |2 0 Oj July .... ;, [St 5% | Do. Sper Cent. Reg. Mort. Debs, ....| 93 —9 9 2 6| Jan, Juy | ++ | œ 
49 4 per Cent Perp. Ist Mort. Debs... 74 —79 |5 1 0| Jan, July | 7^ | «+ |St.| 5% | Madras Elec. Trams. 5% Deb. Stock... (00 —102 | 418 0 | Jan, July | -- | -* 
5/0. General tric (1900) 5% Cum. Pref. . 10 —11 | 5 9 O | June, Dec | ** |; «+ [100 5 Manaos Trams & Lt. Co. 5% Debs.......| 91 —34 '5 6 0 ve w | oo 
4 Ape canit Ist Mort. Debs. .... 9 —95 |4 4 3 Sept| e l- «+ 15 Manila ua Ry. $1,000 Sod Bonds.. .| 1001 —1024| 4 17 6 | Feb, Aug | > z 
5 Henley à legraph Works Ord. .4......| 12 —121 | 6 13 6 | Feb, Aug 12d, .. [100 $i Mexico Trams. Co. Com. St............. Itt —115}6 2 9 va 114 |.11 
$ 2/3 Do. 4} per Cen nt. Pref. *€€.0000006900099 4 —55h 4 9 0 Feb, Aug ee eo oe 5 Do. Gen. Con. Ist ee ‘Sop, Gol 1 Bii. 95 —97 5 2 é "P 9*4 9. 
44% | Do. 4$ per Cent. Ist Mort Deb. Stock..| 102 —104 ! 413 9 | Mar, Sept | :: | ++ [10016 Do. 6% 50 yr. Mort. Bds. ......... 97 —!0 6 0 0 e 99 |. 98% 
.. | India Rubber, Gut. Per., &c., Works Ord.| 10 —11 VR Feb, Aug| !0! [St 4 LA Montreal St. Ry. Sterling 4} per Cent. 
5/0 DS e Cum. "Pref. *e*0090909 94 —101 4 LES] 3 "P 2 oe | Dabs. (1922) (Nos. 691 to 2,00 0023) eeocace 93 —101 4 9 0 Feb, Aug >. ae 
4 per Cent. Debs. (red.) ........ 94 —97 | 4 ? 6 | April, Oct | 51] .. 44%| Oo. — do. (Nos. 1 to 4,600) ........| 99 —1001|4 9 0- sts 93 | .. 
596 Johnson & Philip 5% ist Mt Deb. Stk 77141 —800 | 6 0 22 oe T oe Ert Elec. Trams Ord. .............. Ij —1 312 9 May .... ae ee 
ve ational Elec. Construction Co. ........| 1 &—1l 3 April ....| °° sa Ist Mt. Db. Stock . 99 —l 4 18 O Jan, July oe ee 
-e | Richardsons, Westgarth & Co., Ltd., Ord. &—t m Nov. .... °° | e 3 nean Elec. Trams. & Supply Co. "6% 
oe Do. 6 per Cent. um. Pref. eeoeenrerserne 43): ee May, Nov di ee Cum . Pf. oes Sb—5 . 5 4 0 e. . ee 
44% | Do. 4b per Cent. Perp. Deb. Stock.. 67-73 |6 5 0 Jan, July; «+ | - 41% Do. 44% Ist Mort. Deb. Stk. ..| 99 —101 | 411 0 T - 
5| .. | Simplex Conduits 6 per Cent. Cum. Pref.) 41—5 - 2: TRES. Rio Janeiro Tram, Lt. & P. Co. .. sse.. 145 —153513 4 6 E | ee 
1 Telegraph Cons Construction & Maintenance..| 34 —36 | 516 8 | Mar, July | 94! .. [..|5 Do. 30 yr. Gold Bnds............... | 1004 —1024! 4 17 6 i 102 ` 101 
4 Cent. Deb. Bonds (1909)....| 98 —100 | 4 O O | Jan, July :| .. [100| 54 Do, 50 yr. Mt. Bnds..... TS ....| (90 98 1520 T 971 96i 
1 Vickers, td. Ord. ...c.ccevecececece| Li —2 5 0 0 e 2| If $24 | Sao Paulo Tramway, Lt. Power...... =| 2609 —270 | 3 14 0. " | T 
0/6 | Do, 5 per Gent. non-Cum. Preference..| ia:—I1% | 411 0 E lb 145[..,5 Do. 5 per Cent. Ist Mt. $500 Db. :02 —104 | 4 17 0 June, Dec 103} 102% 
5 Do. 5 per Cent. non-Cum. Preferred ..| 103 —105 | 414 3 Ré 104¢!  .. [St. 5o Do. 5 per cent. Perp. Cons. Deb. Stock! !04 —107 | 4 13 6 105 | .. 
4 Do. 4 per Cent. Ist Mort. Db. Sk. (red.)| 994-1014) 3 19 O| June, Dec | 1004! .. [100| 44%) Toronto Ry Co. Ist Mt. 4496 Ster. Bnds.| 97 —99 | 4 it O | Feb, Aug | 99 | .. 
DIES Co b da] poef 10a] 4 og 9 | June De | asy yo; 
r Cent. 3rd Mor 0 p -— NA Rl i 4 
12% De Witte & Co. 6% Cum. Pref. ......, 15 —16 | 710 0 da e se Colonial ys deg e Electricity 
ee Vee ROGER rd. *"«a0-90009000 — ee Apr, Oct ee ee uppiy, | 
ee aDo. 6 per Cent. Cum. Pref. . EEEE EEE —1 oe Apr, Oct "- oe § 3n Adelalde Elec oe Co: 6% Cu. Pr. oe S: —5} 5 6 0 Mar, Sept ee 2 
496 . Do, 4 per Cent. Ist Mort. Deba. TERET) 58 —60 6 13 0 May, Nov = ee Dt 23 Do. S% eeocecerecsecesesse 104 —106); 4 14 0 ee m 
Tel ns 10} 6 Bombay ts & T. 6% Cum. Pref, ......| lli—: $5.00 . ee 
Bgrapas. 7 t. 44% Do. 4 per Cent. Deb. Stk. (red.) 38 —100| 410 2 Jan, Juy | © -- 
8/0 Amazon Li jal af e eccoccíc]00020€7 7¢—8} 4 18 3 June, Dec. i ee 100} 5 % Do. 5 per Cent. 2nd Mort. Deb. Stock.. 98 —109 5 0 O ive. oe ee 
5 Do. Sper Cent. Debs. (red.)..........| 96 —98 |5 2 0| Jan, July| «| - 28 AE am Supply Ord. ............|. Z —74 | 512 6 | April, Oct. | 7%! -- 
] Anglo-American Telegraph Ord. se ses sus 67 —6) 469 My, , bd j ee 5 2/6 Peet 4 ' —5 4 12 0 eec oe oe 
30/0 Do. Preferred .......... cero 110 —1114 5.80 F,My,Ag,N Lit) 1103 109 5% Cai. Power Co. 5% Ist Mort. Bands... 924 —9 5 60 E 93} 934 
30/0 | Do. Deferred ......--.esecersees 254—251 | 5 15 6 F,My,Ag, 238! 2541130 7/2$ | Canadian Gen. E ec. Co. Co ses... | 213 —122 |5 14 6 2 121 | 118 
4% | Commercial Cable 4 per Cent. Deb. Stk...| 8i —33 |4!6 6 |JnApJ]y,O, 828! 8! [100 $3 Do. 7% Cm PES ve met 118 —122 |515 0 T se | ee 
6/0 Cuba Submarine Ord. ecesecerceceace 94 —iO 9 14 0 | Feb, Aug oe .. #100 5) Castner Electrolytic Alkali Co. (of U. S.A) 
Of Do. Preference 10 per Cent...... EERE K) 1 —17 5 14 3 Feb, Aug oe ee 1st Mort. Stl. Deb [ ETHER MUR 96 —100 5 0 0 Jan, July ee oe 
2/0 | Direct Spanish Ord. ..................| Se—4 | 518 9 | April, Oct) ** į ++ | ..! 5% | Blec.Davelopment Co. of Ontario $509 bds| 954-971 | 5 2 6 » LEE 
5/0 | Do. lOperCent Cum. Pref...........| Of—7 6 18 O | April, Oct | >»: - [St | 5% | Elec. Supply Co. of Victoria 5 per Cent. 
2/0 f Direct Un ted States Cab ble sesto E Te 7 —? 5 17 3 | Fe Ap IY, 74 7h Ist Mo:t. Ds sb. St.. €.9*250*00e0902020909909 83 —86 5 16 0 Jan, July x -s 
44% | Direct West India Cable 44% Rg.Db.(rd.) ,38 —109 | 4 10 0: June, D Nesl: az | indian Elec. Sup. & Trac. Co...... ox nw 7 . : 
25/0 1 Eastern Ordinary *. €0»0250*90009«€0209099 130 —133 5 9 0 f a My, Jy O 1314 129} 10/-: "YS Kalgoorlie Elec. Powar & Ltg. Ord. À— "T May, Nov ee ee 
17/6 | Do. 3j per Cent. Pref. Stock . 72 —7) | 4 8 6: Ja,My,Jy,O MI or Do. 6 per Cent. Cum. Pref. h— 814 O | April, Oct | .- | -- 
4% | +Do 4 per Cent. Mort. Deb. Stk. (red.).| 97 —9) |4 1 0 May, Nov 971, 97 .. 1.595 | Kaninistiquia Power C». 5% Sold Bnis. 104 —106 | 4 14- 3 a lou .. 
r^i p vagi tension *0*006050920909*209026€ 12t—13i 5 7 0 Ja.Ap,Jy,O 12; 12 5. d Madras E. S. Corp. Or d. 2e. 9 9 4 0 ee E 1à4—2 "Y "P oe ee 
per Cent. Deb. Stock .......... 93 —102 4 0 O Feb, Aug, +» | »e [St./ 50/0 | Melbourne E. S. Co. Cons. Ord. St.......| 122 —127 ' 3 18. 9 T +s . 
p: Eastern & S. Af. 4% Mauritius Sub. Debs} 98 —101,319 0 | May, Nov | -- | «St; 5%! Do. 5% Ist Morte. Dab. Stock ......| 102 —105 | 4 15 O| Jan, July | 13B} 
20 G.N. (of Copenhagen) with coup 2». ..| 23 —29 |6 4 O| Jan, July| ;: -.].. | 592 | Mexican Elec. Light Co. 5% Ist Mort. 
ae *[Indo-European .......e+ececsscsesess| 56 —53 (511 0) May, Nov, 58) .. Gold Bonds ............... s.s.s] 35 —88 |514. 0 | Jan, July , 862) .. 
Mackay Companies Common scccceces.| 85 —3) | 512 0 Ja.Ap,1y.0 L - [St | $1 | Mexican Lt. & Power Co. Com. St.......| 85 —83 |411 O0 |jnAp]yO| 85! .. 
1 Do. "Preference . ee*0906000€06000000€0€ 63 —73 5 10 Q jv p,Jy,O 5e oe t. $3 Do. 7% Cum. Pref. Stiicusadiesuesas 103 —106 6 12 0 May, ov 103 | bare 
4/0 on Wro "eleg. Co. ...escce d 4 0 O| April ....| 9L gu 15 Do. 5% Ist Mort. Gold Bnds...... 95 —97 |5 2 6 Feb, Aug | 958; 942 
3/4 % Bartipg, Prol. esessevas 4i — 315 6 Es 4i 103| 5% | Monterey Riy. L. & P. Co.1st Mort.Db.Sk| 83}—85} | 5 16 0 us Bik! 83 
4% Podüc & Europ'n ‘Tel. 4%Guar.Dba(red.) 98 —I00 | 4 O ^O |, June, Dec se | -e #100! $2} t Montreal Lt., Ht. & Power Co. Cap. St... 232 —23’ | 3 l6- O. | -E,My, A.N M - 
l West Coast of America ..ccscceccsecece| 151—112 1 4 O 0 ay ... lis.. [St! 5%, | Northern Lt., Power & Coal 5% Gd. Bds| 39 —42 | 5 19-0 à "s i 
4 Do. 4per Cent. Debs. .......».2...| 95 — 4 0 6| Jan, July = : Bt £l River Fiate Elec. Co. Ord. Stk. .....0..| 24) —25 | 4 0 0| Aprll..... oe | Soe 
1 West India & Panama ...csccscocncees| [3% —3:— | 3 16 3 | May, Nov | 3h, 32 JSt./ 6 tDo. 6 per Cent. non-Cum. Pref. Stk...| 105 —111 | 5 8.0 | May ce.s | «| - 
6n Do. 6 PE Ist Pref. XPEPEPEFENX 10 —I1 5.80 May, Nov oe ee St. 5 Do. 5 per Cent. Deb. Stock eececeveces "102 —104 416 0 Jan July ve [s ce 
6/0 ps $ uer *e*0900n0D0*DemomDoo 9t —10 5 17 0 d ee S8. $ Shawini Water & P. Co. $100 Uap. St, St. . 140 -—141 3 9 6 ee ee > ee 
5 5 per Cen t. Debs. .2.5.5.2«2«»..| 1001 —103 | 417 0 gn iat 1023) ..[..|5 Do. Cent. $500 Bonds ....02+0+0|-+06 —i08 | 4 12. 6 | lan, July | (07)... 
3 Westen el ap D. Stock (red.) oee Di : : 1] Jun Dec 13} 13¢}St 1 1 d 4 MEE emend 10. m e e ee 1 d.. 
Stock MAE. ud 5 ! .e ee L3 er Sh dö ep ep en p> ee oe ee 
% Western Union Telegraph Fdg&REBnd| 38 10114 9 0 T sel c» t |] ree Afictoria Falls dia ee Pref. mec #1 | 6 0 Oi Jan, July! 3} ee 


t No allowanc? has bzen made for accr.:;: >° ~ + or redsmption. f Ex. DiviZ-a. 
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CONTENTS OF THE CURRENT NUMBER. actually happened will probably never be known. The 


theory put forward by Mr. H. C. SILVER was that a 


NOTES. ee eeosocoooceccceces 207 | REVIEWS.—continued. 
a | short-circuit occurred in the lamp ; in which case, of course, 


It appears to us that for work of this character direct con; 

nection to the mains should not be allowed under any 

conditions. If a battery is too expensive for producing the 

victim being Dr. J. C. M. ‘THompson, a well-known London | low voltage and small current that are necessary, a small 

solicitor, who met his death while taking an electric bath. motor-generator should be used, driven so that there can 

We feel it necessary to refer to the matter at some length as be no question of any accidental contact of the low-voltage 

it shows a state of things which should be remedied without generator with the supply system. The difficulty at the 

delay. The facts are briefly as follows: There appears to present timeis that many of these electro-medical establish- 

be a type of bath in use at the present time in which the ments. are run by -people who know very little about 

patient is practically subjected to electrolysis, and with this electricity, and for that reason we think there is no question 

object in view the bath is provided with electrodes on either that the apparatus should be subject to inspection at any 

side. The particular bath used by Dr. TnowPsoN was | time by a competent authority, and should. not be allowed 

supplied with current from the public supply mains. For | to be used unless certified. | 

this purpose current at 240-volts pressure was allowed to —— 

flow through a 200-volt 25 c.p. lamp and a resistance of | Peak Loads. | 
400 ohms in series. The electrcdes were connected to this Our Leading Article last week, dealing with the life of 
resistance so as to place the bath in shunt to it, and the | plant, showed that no small proportion of the electrical 

pressure across the bath could be varied by adjusting the | plant installed some 20 years ago is still in existence, even 
point of contact of the lead to one set of electrodes. The | if it is nof, put to any considerable use. For meeting the 
mains formed one side of a three-wire system. The bath peak loads ef the winter months, however, this plant might 
was insulated and the taps were apparently protected to | still prove useful were it not that in most cases the capacity 
a Blight extent, though there was nothing to prevent the | of the early sets installed is small in comparison with the 
patient from turning on the water if he desired. What , extra demand for power at the time of peak load. Such 


Electro-Medical Dangers. | 
Last week a very .regrettable fatality occurred, the 


\rrangements for the Week.. 211 Theorie, a a 
Electric Winding Enginee. By Konstruction und Arbeits- 
A. E. du Pasuiem Illas. 212 wele TARRA [à Cour the patient would receiye the full pressure of the mains. It 
Righ- Tension Sub-stations. |! and Fraenckel]. Reviewed seems that no fuse was blown, but this is not a fact of con- 
By C. M. Rhoades ..;..... 214 by Stanley Parker Smith. 
uo ae Taylor's “Address JC [Satterly] sequence, as the momentary application of à pressure of 
, to the Birmingham Local The Absorption of Gas in 240 volts might easily prove fatal under the conditions 
. Section of the Institution of Vacuum Tubes. By S. E. AT DLE | 
Electrical Engineers ...... 215| Hill, B.Sc. Illustrated... 228 | prevailing. Whether a short-circuit actually occurred or not 
Recent Developments in Auto- CORBESPONDENOE ....... e eee 229 | canno fini 
` matic Exchange Telephone Facts v. Theories (C. Chree). ica: d efinitely proved. The regulator T2 id placed 
. Systems. By G, H. Green, Mr. Creedy's Turbo-Con- as to give a maximum pressure on the bath, and this might, 
B.Sc. Illus. Continued... 216 vertor (Stanle Parker 
Radiant Efficiency of Incan. Smith). y therefore, amount to something like 70 volts. d.c., .depend- 
descent Filaments. By W. E. “ Utilisation of Both Waves ing upon the resistance of the water and the patient. 
Forsythe ........... eee 220 ‘Emitted from Closely 
xs 000 - ampere, 750 - volt Coupled Transmitters in : - - -" ci E $o* 9 ES 
l l ” iras "I MNLL. : - 
Hine T A ography (Louis . CONSIDERING the fact that a patient in a iota tes bath 
"The Boston Articulated Car. High-Tension Equipment for - is ] itive condition possible for receiving & 
Illustrated .............. 224 | Electrochemical Planta. By - wu ihe most upto k T anon p i : Tu 8 
A Compensating Linear Scale, J. R. Wilson...... «esee. . 230 | shock, we do not think it is out of the question that Dr. 
Hot-Wire. Ammeter. By A Spontaneous Electomotive : he : 
A. H. Taylor. Illustrated. 225 | Force in Cells of Alkali — THomP PON RSI have received the fatal shock by touching 
"Tux Inventor's Lor ...... .. 226 Hue By Jay W. Wood- ia electrodes of opposite polarity at the same moment. It 
UVIEWA oc ance cee PETER . row ustrated......... " : : j FE 
DE uc 227 | pAnLIAMENTARY INTELLIGENO 233 | Will be admitted by any competent electrician that the 
strommaschinen. Part 2. esi aa a seses 255 | arrangement used was extremely dangerous. When it is 
—Die Wechselstromkom- e an mercial | 
mnutstormaschinen * Ir and Industrial Section . .237-250 remembered. that earths may occur upon distributing 
! systems, it can be seen that circumstances. might arise 
by which a patient might receive a shock even greater. than 
N o TES. that across the mains where a three-wire system is employed, 
-—>—_—_. 


Wo re Barry at the meetings of the Eastern and Eastern 
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. plant, nevertheless, may still be found of service, where 


there is space for its accommodation, in providing a stand- 
by in case of a breakdown of any of the newer sets. The 
question of how best to supply peak loads is undoubtedly 
of great importance, and it is worth considering whether it 
is not possible to sacrifice efficiency to secure the minimum 
capital cost in the case of certain plant which shall be kept 
merely for times of maximum load. 


Our American contemporary, the “ Electric Railway 
Journal," has recently been discussing the question whether 
it is not a better solution of this problem to “ force " existing 
high efficiency plant beyond its most economical load at 
times of peak load. The steam turbine has, of course, a large 
reserve power beyond the point of maximum efficiency, and 
it is also known that boilers can be made by forced draught 
to give a much greater output when desired for short periods. 
The weakest point, in fact, is considered by our contem- 
porary to be the electric generator, and it is suggested that 
still more can be done by way of forced ventilation ; for 
example, by storing at times of light load compressed air in 
large reservoirs, such air when expanded giving a cold blast 
through the electric generating plant. As to the relative 
economy of the above two methods of dealing with peak 
loads, the cost of providing special cheap plant can easily 
be ascertained, but our contemporary remarks that little 
information is available in regard to the cost of obtaining 
“ forced output " above the normal operating load, that is 
to say, usually above the point of maximum efficiency. 
Perhaps engineers in this country are more fortunate and 
have investigated this point more closely. 

The Submarine Telezraph Position. 
.ÀN important announcement was made by Sir JoHN 


Extension Telegraph Companies this week as to extensions 
of the companies’ cables, involving the expenditure of large 
sums of money, in order to strengthen further the great 
services rendered by these companies to the telegraphing 
public. ` Accompanying this announcement, as will be seen 
from our report of the proceedings, the directors of the 
Eastern and Associated Telegraph Companies continue to 
hold their oft-expressed view that no detrimental effect 
whatever has been experienced from the rapid expansion 
of wireless telegraph communication. Nor do the directors 
of this group of cable companies anticipate any injury to 
their stockholders’ interests from the future advancement 
of the newer form of telegraphy. Wherever we turn for 
reliable expert information on these matters, everything goes 
to prove that there is room for all—and ample room. The 
traffics of all the submarine cable companies are healthily 
expanding in a perfectly normal way, and the net profits, 
while by no means excessive, allow of the continued pay- 
ment of " monotonous ” dividends and bonuses of fairly 
satisfactory extent. The far-sighted policy of both past 
and present directorates in providing substantial reserves 
enables the companies to give additional facilities wherever 


traffic or public convenience demands, and Sir Jonn WOLFE | 
Barry accurately stated the case for the companies—that 


— an 
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-while they prove themselves able and willing to meet alf 


publie requirements, either as they arise, or, as frequently 
occurs, in anticipation of events, not only will submarine 
telegraph enterprise hold its own against all competitors, 
but it will extend its field of operations and continue to 
flourish. | 


Week-End Letters. 
One of the most recent “ anticipations " of cabling enter- 


EES 


“prise may here be mentioned. Sir Jouw announced that 


the Eastern Telegraph Co. had put into operation a scheme 
for receiving and delivering week-end letter-telegrams to: 
and from South Africa at a low charge. This public service, 
for which we anticipate an imm»diate and complete success, 
is already in active operation over the Western Union group: 
of cables, and its extension to the Eastern and Associated 
service will com? as a boon to many who do not at present 


use the cables to any great extent. On another page of this 


issue particulars of the new service are given, and it is only 


necessary here to say that already, we believe, considerable 
use is being made by the public of this method of communi- 
cation with the Union of South Africa. It may be that at. 
an early date the week-end letter-telegram service will be 
extended to Australasia and other parts of the world served 


by the “ Eastern " cables. 
——— ÁÀ-9 «9 ———————— 


Large Continuous-Current Generators.— The “ Electrical 
Review and Western Electrician " states that seven vertical 
water-wheel type continuous-current electric generators will be: 
installed in the new plant of the Southern Aluminium Co., at 
Whitney, N.C. Each machine will have a rating of 5,000 kw., 
delivering 20,000 amperes at 250 volts and operating at a sp»ed 
of 170 revs. per min. Two smaller continuous-current gene- 
rators of the same type, rated at 2,500 kw., and running at 
300 zevs. per min. ; two 1,250 kw. alternators, having a speed 
of 514 revs. per min., with two 16 kw. exciters, and all the 
necessary switchboards and controlling devices are also in- 
cluded in the installations. 


Railway Headlight Tests.—At a joint meeting of the 
Western Railway Club and the Chicago Section of the Illu- 
minating Engineering Society, held in Chicago on October 15th, 
Mr. C. M. Larson presented a Paper entitled “ Headlight 
Tests." According to the report in the '' Electrical Review 
and Western Electrician," the author gave the results of ex- 
tended visual tcsts of several electric, acetylene and oil loco- 
motive headlights, in which o’xervations were mad? on the 
distance that objects or obstructions could be observed and the 
accuracy with which signals could b> read. It was found that 
the most powerful headlights illuminated the track much 
farther than any oil headlight, but frequently gave erroneous 
or phantom aspects to signal lanterns. The Paper pointed out 
that the number of electric headlights in service is very large 
and steadily increasing, and, despite the indications of the 
tests, thr s> headlights are very successful in actual service and 
have not caused any increase in accidents. 


Poulocondore— Pontianac......... 
` Tokyo - Guam ....... ......... 
|. Cayenne—Salina.............. etna 


July 5, 1912 ... 
Sept. 10, 1912 
Oct. 


Cabla Interruptions and Repairs. 
| Date of Interruption. Date of Repair. 
Latakia—Palura ........... error May 26, 1910 ... — 
Alhucemas — Penon de la Gomera Feb. 28,1912 ... Nov. 7, 1912 
Jeddah—Suakim ..... Porra oae SÉ Mar. 4,1912 ... — 
Salonika—Lemnos .............. April 18,1912 ... x 
Chio— Tenedos ...................-. April 20,1912 ... — 
Syra—Chio (1 and 2) ............ April20,1912 . — 
Scalamova—Samos ............«« April 21,1912  ... — 
Marmariza—Hhodes............... April 21, 1912  .. — 
 Bessika— Tenedos  .............-. April24, 1912 ... — 


9,1912... 
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. Nobel Prizes.—It. is stated. that the Nobel prize for physics 
has been awarded to Mr. Gustaf Dalen, who is. head of the 
Stockholm Gas Company, and that the prize for chemistry has 
been divided between Prof. Grignard, of Nancy, and Prof. 
Sabatier, of Toulouse. LO USA | 


Holborn Street Lighting.—In our issue of October 18th we 
described the new electric lanterns which were being installed 
by the Metropolitan Electric Supply Co. in connection with the 
improved street lighting scheme of the Holborn (London) 
Borough Council. The largest light units, it will be. remem- 

bered, comprised groups of three 600-watt metal filament 


Candle Power. — 


lamps. In the accompanying diagram we reproduce the 
candle-power curve of one of these groups in High Holborn. It 
will be noticed that the maximum candle-power is obtained at 
an angle of 22 deg. below the horizontal. “As the lanterns of 
these large lighting units are at a height of about 20 ft. above 
thé pavement it will also be seen that the shape of the candle- 
power curve should result in a very satisfactory distribution of 
the hght. Uc | 

Mercury Vapour Lamps for Car-Shed Lighting.—Accord- 
ing to the “ Engineer" the Syracuse Rapid Transit Railway 
has been using mercury vapour lamps in one of its car sheds 
Since the spring of 1909 with entire satisfaction. The chief 
engineer of the Company states that during the first six months 
the lamps were working on the 550-volt circuit of the local 
lighting company, because it was thought that constant voltage 
was necessary for the satisfactory operation of this type of 
lamp. Since that time, however, the Company bas been 
operating the lamps off the regular trolley circuit with very 
httle, if any, increase in the cost of maintenance. The lamps 
are of the 300 c.p: Cooper-Hewitt type and are arranged nine 
in series on a trolley circuit, the pressure of which averages a 
little more than 500 volts. In all, 27 lamps of this capacity 
are used to serve a total floor area of about 23,000 sq. ft. ' The 
general illumination from these lamps is excellent and, in fact, 
much better than the Company had been able to secure from 
the expenditure of an equivalent amount of energy by the use 
of incandcscent lamps. For pit work the Company still uses 
incand»^scent lamps, which enable the workmen to concentrate 
the light on to their work for inspection purposes ; furthermore, 
the incandescent lamps inside the cars are used for illumination 
while the car is being swept and cleaned. For all other pur- 
poses, such as outside car work, car shifting, &c., mercury 
vapour lamps are used exclusively. 

3,000 kw. Vertical Rotary Converters.—The “ Electric 
Railway Journal " gives an account of two 3,000 kw. vertical 
commutating-pole rotary converters with boosters on the 
same shaft. These machines arc said to be the largest vertical 
rotaries ever constructed and are further unique in that thev 
‘embody a booster and commutating poles. They are in- 
tended for use in the Clinton and Crosby-strcet sub-stations of 
the New York Edison Co. ‘“'he converters d»liver continuous 
current at a normal voltage of 270 volts and are supplied on 


‘By means of the booster equipment a variation in the con- 
tinuous-current voltage of 15 per cent. on each side of the normal 
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is obtained. The converter armature and frame are mounted 
above the booster armature and frame.. The main commutator 
is at the top of the machine and the collector rings at the bottom. 
The main or converter poles are shunt-wound. The 
commutating poles have b»en Wound to compensate for 
variations in armature reaction introduced by the booster. 
The copper grids embedded in the main-pole faces do not extend 
from pole to pole as in ordinary machines, but are cut off flush 
with the sides of each main pole. This construction is used on 
all commutating pole converters, as it forms the most effective 
starting and damping winding: The booster poles are shunt- 
wound, and the booster field is arranged for hand regulation. 
Provision is made for effective ventilation. A commutating- 
pole converter which is to be started from the altcrnating- 
current end must be provided with a brush-lifting device, but in- 
asmuch zs these machines are to be started from the continuous- 
current end, a brush-lifting arrangement is not necessary. 


Three-car Storage Battery Train.—According to the 
* Electric Railway Journal" a d>monstration was recently 
given in the neighbourhood of New York with a three-car 
storage battery train ultimately intended for use in Havana. 
A run of 26 miles was made in 52 minutes, the maximum speed 
thus exceeding the 30 miles per hour for which the motors are 
designed. The train is equipped with a unique system of 
multiple-unit control and is driven by 210 cells of the Edison 
A-6 type. In each car are also 20 cells of the A-6 type, which 
perform the functions of lighting the train and energising the 
master control circuit of the multiple-unit system. The speed 
of this train is 30 miles per hour with full load, and the energy 
consumption per ton-mile at this speed is 45 watt-hours. In 
test runs of cars on level track at a speed of 25 miles per hour a 
current consumption of 27 watt-hours per ton-mile has been 
observcd. The rate of acceleration is 0-6 mile per hour pr sec. 
Each car is equipped with four 200-volt 374-ampere motors. 
These motors ere connected with gear and pinion to the hub of 
the respective wheel to which they are attached. The weight 
of the cars complete, ready for operation, is 37,000 lb. each. 
The platforms are so arranged that by closing the centre and 
side doors and lowering the trap doors over the steps the plat- 
form is entirely enclosed. The side doors may be opened and 
the trap doors thrown up to permit entrance and exit of pas- 
sengers, or the centre door may be opened and locked open, 
leaving & free aisle through the train with the side doors closed, 
thus making an enclosed vestibule. The lighting outfit con- 
sists of 20 c.p. headlights with parabolic reflectors and 16 12 c.p. 
lamps for the interior lighting. E 


Trade Accidents and Diseases. — At the International 
Congress on Hygiene and Demography, recently held at Wash- 
ington, a number of Papers were read on the important subject 
of the conservation of the health of industrial workers. In one 
of these, on “ Injuries Caused by Electricity," Sir Thomas 
Oliver remarkcd that of the two kinds of current, the alternat- 
ing was morc dangerous than the continuous, when the values 
were not too high. Pressures of from 100 to 150 volts were 
generally regarded as within the limits of safety, whereas 200 
to 300 volts came within the danger sphere and anything 
above 600 was as likely to be fatal. There was no absolute 
certainty in this statement, however: much depended upon the 
mode of contact, duration of contact, the condition of the skin 
and other conditions. The author, along with Prof. R. A. 
Bolam, had also carried out a series of experiments with the 
view to ascertaining the caus?s of death in electric shock. In 
most of th> animals dath was due to the arrest of the heart’s 
action. Prevost and Battclli, of Geneva, found that currents 
of low press ire caus»d d»ath by th» heart becoming paralysed ; 
with currents of high tension the breathing was first arrested, 
and the animal was killed outright by inhibition of the respira- 


: tory centre. In another Paper Dr. J. D. McGowan pointed out 
that of the many employecs of the Commonwealth Edison Co. 


and the Chicago Telephone Co., the most robust were those who 


"the alternating-current sid? with six-phase 25-cycle current. | were engaged in the manufacture and distribution of the electric 


current. There had been no diseascs peculiar to their occu- 


pation, and, with the exception of some cases of illness which 


r 


210 THE ELÉCTRICIAN; 
"had occurred in basement substations and which might be 
influenced by the absence of pure air and sunlight, they had 
a remarkably good health record. It was his belief that the 
electric current per se did not cause any disease. 

Wireless Telegraphy Patents.—Messrs. Siemens Brothers & 
'Co., acting in England for the Gesellschaft für Drahtlose Tele- 
graphie, of Berlin (owners of the Telefunken svstem), have, we 
learn, admitted the validity of the Marconi Co.'s Wireless Tele- 
graph patent No. 7,777 of 1900 (known as the “ four sevens ” 
patent), and arrangements have now been come to by which 
the litigation between the two companies is at an end. The 
German journals further announce that these two rival wireless 
companies in that country have arrived at an amicable settle- 
ment, and all actions in all countries have been withdrawn. 


Electric Projectors.—At a recent meciing of the Roval 
Scottish Society of Arts, Mr. A. Ogilvie dealt “with the above 
subject. After considering the most recent typcs of com- 
mercial projectors, end in particular the mirrors and lenses 
employed therein, reference was made to special applications 
of projectors, including an interesting account of the part 
played by them in the defence of Port Arthur during the recent 
Russian-Japanese war. Portable projector sets and Sucz Canal 
types were also touched upon, ard a d:seription was given of 
one of the latest uses 2s obtaincd in the steam whaling in- 
dustry, where a projector fitted on the forward part of the 
steamer facilitated the capturing ard towing of w hales after 
.dusk to the whaling station. 


. Camiera. for Central Station Work.—On one of the 
U.S.A. tramway systems a camera, which is kept loaded with 
plates at all times, ready to be used for photographing accidents 
or other incidents of which a pictorial record is desirable, 1s 
being found a very useful adjunct. According to the “ Electrical 
World," all the men in the office have been instructed in the 
method of using the camera, which has a large lens and can 
take snapshots in the shad:. When an accident is reported the 
camera is despatched to the scene, and pictures are taken of the 
lines, poles, insulators and any other objects which could have 
a future bearing in any inquiry that might develop. The record 
-obtaincd in this way is valuable testimony in case of a possible 


suit, and also affords a complete report of the entire accident for 


the avoidance of future trouble. 


*On the Influence of the Nature of the Cathode 
on the Length of the Crooks Dark Space."—4A Paper 


on this subject was read at a recent meeting of the Royal, 


Society by Mr. F. W. Aston. The author reaches the following 
conclusions : (1) The relations between the values of pressure, 
voltage, current and the length of the dark space are deter- 
mined for plane cathodes of many different materials, and found 
to satisfy the same form of equations as those previously given 
for aluminium, the constants varying considerably ; 
. ness of the cathode surface does not appear to affect the dis- 
charge, if the dimensions of the irregularities are small compared 
with the length of the dark space ; 
“space is shown, in the cases examined, to be greatest for silver 
and least for magnesium, the metals following the same order 
as in the- case of the cathode fall; (4) the rate of change of 
length of the dark space with change of current density at the 
-surface of the cathode seems much the same for all cathodes ; 
(5) difficulties in the way of arriving at a satisfactory explana- 
‘tion of these and other data connected with the dark space are 
indicated and shortly discusséd. 


Current Topics. 


Subjects of current interest dealt with in this issue inclu de 
the following :— 


A further instalment is given of Mr. G. H. Green's article on 

“ Recent Developments in Automatic Exchange Telephone Sys- 
tems ” (p. 216). 

Mr. A. M. Taylor a ive his address to the Birmingham Local 
Section of the Institution of Electrical Engineers on Wednesday 
pad last, HESS the position of me inventor in this country 

p. 215 


This subject is ae discused i in our Leading Article (p. 226). 
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(2) rough- | 


(3) the length of the dark | 
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An interesting type of. articulated car has recently bein con- 
structed by the Boston Elevated Railwąy Co. (p. 224).. 

We describe a 6,000-ampere three-phase: Ferranti oil switch, 
which has just been designed by that firm (p. 223)€ iw 


Reports of the Belfast City electrical engineer on the proposed new 
generating station and on the plant to be adopted are abstracted on 
p. 2390, 

Parliamentary: —The Select Committee of the House of EUM 
on the Marconi Imperi al Wireless Telegraph agreement has continued 
hearing evidence during the week (p. 233). 

Legal.—The arbitration proceedings between the National Tele- 
phone (o. and the Postmaster-General have been continued this week 
(p. 235). | 

Companies’ Meetings and Reports.—Mcetings of the Eastern Tele- 
graph Co., Eastern Extension, Australasia & China Telegraph Co., 
and Western Tclegraph Co. are reported (pp. 246-247). 

Directors’ reports abstracted include those of the Castner-Kellner 
Alkali Co. and the Provincial Tramways Co. (p. 24* ). 


OBITUARY. 


Lorp FurNEss.—We regret to record thedeath of Lord Furness, 
which occurred on Sunday last. Christopher Furness was born on 
April 23, 1852, and at an early age entered the family business. In 
1877, however. he started on his own account, and later founded the 
great shipbuilding firm of Furness, With-v & Co.. His connection 
with electrical work was principally due to'the interest this firm 
acquired in Richardsons, Westgarth &.Co., though indirectly -hé 
had much to do with it. owing to his holdings in numerous iron and 
coal eoncerns. . He .will however, .be best remembered in the 
industrial world for the co-partnershi» scheme which he put forward 
in 1993. The scheme’ worked well for a time, Bur owing to Trades 
Union opposition it ultimately failed. - 


DucaLp DRUMMOND.—We also regret. to fecord the death of Mr. 
Dugald Drummond, chief mechanical engineér of t12 London and 
South-Western Railway, which occurred on Thursday, Nov. 7, at 
Surbiton. The deceased was in his 73rd year. Before joining the 
South- Western Railway staff Mr. Drummond held a similar position 
on the North British and Caledonian Railways. He was a member 
of the Institution of Civil Engineers, the Institution of Mechanical 
es and the Associatian. of Railway Locomotive Engineers. 

e also held a commission as-major in the Railway and Engineer 
ene Staff Corps. 
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PERSONAL. 


Sir Charles Owens until lately general manager of the London & 
South-Western Railway, has been elected to fill the vacancy on the 
board of the company. | 


Mr. Robert Rankin, B.Sc., who, it will ii remembered, read a 
Paper on automatic reversible battery boosters before the I. E. E. last 
session, has joined the staff of the Electrical Power Storage Co. 


. Mr. Wm. Maurice, F.G.S., M.L.E. E.,;, who was recently made an 
examiner for Colliery Managers' certificates for Yorkshire and the 
North Midlands, has joined the board and been appointed consulting 
engineer to the newly-formed British Accumulator Co. "This Com- 
pany has acquired important patents relating to a storage battery, 
and will manufacture these batteries for all purposes, in addition 
to specialising in electric hand-lamp installations for mines and other 


applications. Mr. S. Willneris managing director of the new company. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the post of lecturer in electrical and 
mechanical engineering at the Aston Technical School Com- 


mencing salary £160 per annum. Particulars from the secretary, 


Mr. Geo. Mellor, Municipal Technical School, Suffolk-street, Bir- 
mingham. Applications by Nov. 25. See an advertisement. 


Two test room assistante are required for suspending and testing 
high-class electrical instruments. See advertisement. 


Electrical engineering instructors are advertised for. Applications 
to Box G, c/o the Paul E. Derrick Advertising Agency (Ltd.), 34, 
Norfolk-street, London, W.C. 


. THE ELEOTRI 


An experienced man is requiréd to-put through switchgear coh- 
tracts. See advertisement. — > We 

An assistant is wanted in the estimating department of electrica 
plant manufacturers. See an advertisement. mE 

Electrical fitters are wanted for H.M. Dockyard, Portsmouth, with 
good knowledge of motors, dynamos and switchgear, &c. Wages 
36s. per week of 48 hours. Applications to the Manager, Labour 
Exchange, Portsmouth. See advertisement. 

Edinburgh Corporation invite applications for the position of 
second assistant to the superintendent of mains. Commencing 
salary £100. Applications to the engineer, Mr. Frank A. Newington, 
Electricity Supply Station, Dewar-place, Edinburgh, by Thursday, 
Nov. 21. See an advertisement. 


Mr. T. R. Stancombe, of Dewsbury, has bsen appointed superin- 
tendent of the installation department at York, at £120 per annum. 

Watford Council have promoted Mr. T. Hollin, junior shift engineer, 
to the position of assistant mains superintendent in succession to 
Mr. R. S. Savory resigned. 
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INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Electrical Engineers.—The 
annual dinner of this Section will be held on Saturday, December 14th, 
at the Trocadero Restaurant, Piccadilly Circus, London, at 7 for 
7:30 p.m. The Students’ Committee have sent invitations to the 
President, Mr. W. Duddell, F.R.S. (who has intimated that he will 
be -present), and to other prominent members of the Institution 
intimately connected with the Students’ Section. The Committee 
are also making arrangements for a good musical programme, and 
they invite the support of each individual student to ensure the success 
of the dinner. Those intending to be present should communicate 
with Mr. G. W. P. Page, 24, Ridgeway, Enfield, London, N. 


Royal Society.—The following is a list of those who have been 
recommended by the President and Council of this Society for election 
into the Council for the year 1913 at the anniversary meeting on 
November 30th :— 

President.—Sir A. Geikie, K.C.B.  T'reasurer.—Sir A. B. Kempe. 
Secretaries.—Sir J. R. Bradford, K.C.M.G., ¿nd Prof. A. Schuster. 
Foreign Secretary.—Mr. D. H. Scott. Other members of the Council : 
Lieut.-Col. A. W. Alcock, the R+. Hon. A. J. Balfour, Sir W. Crookes, 
O.M., Dr. F.W. Dyson, Prof. W. Gowland, Sir J. Larmor, Prof. E. W. 
MacBride, Mr. W. B. Hardy, Prof. M. J. M. Hill, Sir R. Ross, K.C.B., 
Prof. G. Elliott-Smith, Prof. A. Smithells, Dr. J. J. H. Teall, Prof. 
S. P. Thompson, Sir J. J. Thomson and Sir P. Watts, K.C.B. 


Royal Society of Arts.—The 159th Session of the Royal Society of 
Arte will be opened on Wednesday evening, November 20th, by 
Lord Sanderson, G.C.B., K.C.M.G., Chairman of the Council, who 
will deliver an address and distribute the medals awarded last session. 
On December 4th, Dr. F. Mollwo Perkin will read a Paper on '' Syn- 
thetic Rubber." A course of Cantor Lectures will also be delivered 
by Mr. C. R. Darling on “Methods of Economising Hest” on 
Mondays, December 2nd, 9th and 16th. 


EDUCATIONAL NOTES. 


City & Guilds of London Institute.—The Council of the City & 
Guilds of London Institute have conferred the Fellowship of the 
Institute upon Mr. Alfred Chatterton, C.I.E., B.Sc., and Mr. W. 
Duddell, F.R.S. This distinction is extended to those studente 
who have obtained the associateship of the Institute and spent at 
least five years in actual practice, and by original and valuable 
research work or otherwise have contributed to the advancement of 
the industry in which they are engaged. HE 

Mr. CH TTERTON was the first student on the City & Guilds Cen r ] 
Techhical College Register. He entered at the beginning of 1885 and 
was awarded the Associateship in Civil and Mechanical Engineering in 
1887. On leaving College he was appointed Professor of Engineering at 
the Government. Engineering College and Inspector of "Technical Schools 
in Madras. He is.now Director of Igdustrial and Technical Inquiries, 
Madras Presidency, and has been awarded the Kaiser-i-H nd Medal. 

Mr. DUDDELL entered the Central Technical College in October, 1893, 
and obtained a Whitworth Exhibition in 1896, he continued at the 
College engagcd in research work in the Electrical Department down to 
July, 1900, and has contributed many original and valuable papers on 
the results of his investigations to the Royal and other scientific societies. 
He is president of the Institution of Electrical Engineers and of the Old 
Students’ Association of the College. 


CLAN, NOVEMBER 15,1912. _ 
; ‘University of Hong Kong.—Mr. A. G. Warren, B.Sc., has beer 
‘appointed a lecturer in the engincering faculty of this university. It 
will be remembered that in July last Prof. C. A. M. Smith, M.Sc. 
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(of the East London College), was appointed to the Tam Koo chair of 
engineering in that university, and imggediately proceeded to the Far 
East to take up his new duties, | E 

The university opened its doors to students last month and, although 
the equipment of the engineering department had not then been com- 
menced, there were 35 engineering students who passed the entrance 
examination and who now form the first year.engineers of the latest 
British university. These Chinese engineering students have come from 
many different parts, and includ: s2mefr?m he Straits Settlements, Can- 
ton and Foochow. We trust that British firms will helpin the matter of the 
equipment of the new engineering laboratories, which will enable them to 
advertise to great advantage in the important market of the Far East. 


Sydney University.—Sydney City Council have decided, at the 
request of the Sydney University, to allow a number of the engineer- 
ing students, during their vacation, to work in the city electric 
lighting department, in order that they may get practical ex- 
perience. It has been agreed to take four students for not less than 
three months' continuous work, and the Council will pay the students. 
10s. per week. l 


-— 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, Nov 18th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
4:30 p.m. Mceting in the Lecture Hall, South Wales Institute of 
Engineers, Park-place, Cardiff. Inaugural Address by Mr. 
W. A. Chamen. : 
ELECTRO- HARMONIC SOCIETY. 
8 p.m. Concert at the King's Hall, Holborn Restaurant, London. 
Ladies’ right. 
TUESDAY, No v. 19th. 
MANCHESTER SECTION OF TE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Mceting at th^ Physical Laboratory, the University, Man- 
chester. Paprr on “ Earthcd v. Uncarthgg Neutrals on . hree- 
phase Alternating-current Systems,” by Mr. J. S. Peck. 
ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. Mccting at the Royal Society of Arts, John-street, Adelphi, 
London, W.C. *'' Report of Progress during the Vacation with 
Special Reference to his Visits to the Continent and to the 
United States," ov Mr. L. G»:ster.. Paporaon “ Ancient Forms of 
Lamps," by Mr. J. W. Johnston ; “ A New Illumination Photo- 
meter," by Mr. Haydn T. Harrison; ''Some Simple Colour 
Boxes," by Mr. W. C. Clinton; “ Photography in Illuminat. 
ing Engincering," by Messrs. J. S. Dow and V. H. Mackinney ; 
and “ Miners’ Lam ps." 
RvuaBy ENGINEERING SOCIETY. | 
8 p.m. Meeting at Benn-buildings, High-street, Rugby. Paper on 
“ Chain Gearing,” by Mr. H. T. Hildaze. 
WEDNESDAY, Nov. 20th. : l 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment, London, W.C. Open- 
ing Address by Dr. A. Russell. 


ROYAL SociETY OF ARTS. 
8 p.m. Meeting at John-street, Adelphi, London, W.C. Inaugural 
Address by Lord Sanderson. , . 

FRIDAY, Nov. 22nd. i i 

PuysicaL SocIRTY. i , 

ó p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: “The Law of 
Plastic Flow of a Ductile Material,” by Mr. C. E. Larard ; 
“ Kinematograph Illustrations of the Torsion and Breaking of 
Large Specimens," by Mr. C. E. Larard ; and “ A Column Test- 
ing Machine," by Prof. E. G. Coker. 

INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at Storey's Gate, London, S.W. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 


Monday, November 18th, “ A” Company.—Company Training 7 to 
10 p.m. EP E 

Tuesday, November 19th, “ B" Company.—Recruit Instruction, 7 to 
10 p.m. Company Training 7 to 10 p.m. : - 

Thursday, November 21st, “€” Company.—Company Training, 7 to 
10 p.m. l 

kidar. November 22nd, “ D” Company.—Recruit Instruction, 7 to 
10 p.m. Company Training, 7 to 10 p.m. , 

Saturday, November 23rd.—“ D " Company.—A week-end run will take 
place for“ D" Company at Fort Coalhouse, East Tilbury. Drees: 
Service dress, putties, waist belts and great coats will be worn. 
Parade ıt Fenchurch-street Station at 3 p.m. The train leaves for 
Low-street at 3:25 p.m. Railway tickets will be issued by the senior 
N.C.O. at 3 p.m. 
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ELECTRIC WINDING ENGINES.* | 
BY A. E. DU PASQUIER. 
Summary.—The author here considers some of the more important 
principles underlying the selection and deeign of the most suitable type 


of winder for any particular conditions, with special reference to the 
influence of drum profile on the performance to be obtained.. i 
H í r ats 


The progress made in electric winding has been so marked that 
the author thinks that many people will agree that as time goes on— 
with the expansion of the present large power distribution companies, 
increasing cost of labour, increasing value of small coal, and the anti- 
quation of existing steam winders and boilers—the steam-winder 
will eventually become rather the exception than the rule as in the 
past. The remarkable increase in the number of electric winding 
engines in the last few years demonstrates that this is no vague 
prophecy. | 

From published details of the winding engine contracts of the prin- 
cipal electric manufacturers in this country and on the Continent, 
there would appear to be at the present time some 500,000 H.P. of 
electrical winding engines at work or under construction, and the rate 
of increase is still growing. 

It is interesting to note that the makers of steam winders are with 
one accérd adapting their designs to be more suitable for electrical 
operation. Many of them have gone to the length of developing 
safety devices of various kinds, such as overwinding, excess speed, 
automatic accelerating and retarding devices, to bespecially applic- 
able to electrical operation, and are now, perhaps, looking as much to 
this class of work to keep their shops full as to the steam winder which 
was once their staple business. 

One of the determining factors in this genera] trend towards 
electric winding is unquestionably the continued growth of the large 
power companies. Endless discussions have taken place on the 
question as to under what conditions it pays a power consumer 
to take a supply from a power company or to generate for his own 
requirements. In (@ author's opinion the situation is often viewed 
in too narrow a way. It is a subject which could be almost inde- 
finitely expanded, but he suggests the following points are worth more 
consideration than they usually obtain from the advocates of inde- 
pendent generating plants :— 

That the general economic trend is towards the larger supplier 
That the business of generating power is not the main business of the 
coliery company, and therefore, if reasonably possible, they are 
better without it. That the capital outlay on generating plant will 
frequently prevent the would-be consumer reaping the advantages of 
electric driving which would be otherwise profitable to him. "That 
where the difficulty of capital outlay can be met, it might very well be 
expended in other directions, giving a greater return than the possibly 
somewhat problematical saving on the price per unit generated over 
a guaranteed flat rate for supply from a power company. 

. From the foregoing remarks it might be considered that in the 
author's opinion, separate generating plant is hardly justifiable. 
Should this be the case he would like to qualify them to the extent of 
saying that the undertaking must be of very considerable magnitude 
before such a plant should be seriously considered. 

The author next considers the various factors which will determine 
the type of winder to be adopted. There are, broadly speaking, two 
systems which can be adopted, utilising in the one case an alternating- 
current motor either geared or direct-coupled to the drum shaft, and 
in the other a direct-current motor. hereafter referred to as a.c. and 
d.c. respectively. With the a.c. motor, speed regulation is obtained 
by inserting resistance in the rotor circuit, which in itself is not a very 
efficient method ; d.c. motors could also be operated in this way, but 
inasmuch as the supply available is almost invariably three phase, 
and motor converting plant is required in any event, advantage is 
always taken of this to get more efficient speed regulation on the d.o. 
winding motor by means of field control on the well-known Ward- 
Leonard system. 

There is then this essential difference between the two systems : 
that with the a.c. motor, the torque demand during the accelerating 
period being constant and speed regulation obtained rheostatically, 
the input to the motor during this period is represented by the torque 
multiplied by the speed corresponding to this torque with no external 
resistance in circuit. In the Ward-Leonard system, however, the 
input to the motor is dependent on the product of the torque by the 
speed at any moment. This, however, is not net gain, as against this 
has to be set the energy losses to run the motor-generator set which 
continue during the decking periods and during any non-winding 
period not sufficiently extended to make shutting down the motor- 
generating set worth while. 


* Abstract of a Paper read before the South Wales Institute of Engineers. 
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Figa. 1 and 2 are illustrative of the two systems as calculated for | 


| the same duty. Actually in this case the energy consumption for the 
wind is 3:7 units and 3:49, showing an advantage in favour of the 


Ward- Leonard system, but the a.c. winder would have an ad: antage 


‘of nearly 20 per cent. in the initial outlay, and if the periods of rest 


were at all prolonged the extra energy consumption per wind would 
be more than wiped out. It might here be pointed out that the 
actual peak load on the system is always higher with a Ward-Leonard 
system owing to the added conversion losses, though, of course, not of 
such long duration. 

The Ward-Leonard system has the inherent advantage that brakinz 
towards the end of the wind can be done regeneratively. Too much 
importance can be attached to this. While no doubt a desirable 


feature, unless the winding cycle cannot be met without a consider- 


able amount of braking in the retarding period, and with an equalised 


Horse-power. 


4 8 12 18 20 24 28 32 36 40 
Secondi. 


Fra. 1. 


Windi g, 64 cwt. from 710 ft.; winding, 38:5 secs.: banking, 12:9 secs,; output, 
221 tons per hour; cyUndro-conica! dram, 9 ft. to 16 ft, (geared 234/34 revs, per min.). 


winder, the return is seldom of sufficient amount to affect the con- 
sumption per ton, and it may only mean that the mechanical brakes 
are utilised to a little less degree. With an a.c. winder one endeavours 
so to lay out the cycle that power can be shut off at a definite distance 
from bank, where the stored energy in the masses will be sufficient to 
bring the cage to bank with a certain margin in hand to cover varying 
loads. 

It will be seen that with the Ward-Leonard system there is also the 
advantage that one has electrical control of the winder right up to 
bank, which is not usually the case with an a.c. winder, as power is 
shut off some few revolutions from bank; but with the excellent 
mechanical brakes available and the numerous over-speed and over- 
wind devices on the market, there is actually not much real advantage 
in this from the purely safety point of view. It may be noted that 
occasionally, in spite of the introduction of rheostatic losses towards 


Horse-power. 


E Stop to 51% secs. 


16 20 21 28 32 36 40 44 48 
Beconis. : 
Fio. 2. 


Winding, 64 cwt. from 710 ft. ; windi.g, 38:5 secs. ; banking, 12:9 secs, ; output, 
234 tons per hour; Ward-Leonard control; cylindro-conical drum, 9ft. to 16 ft, 
(gcared 170/34 reve. per min. 


the end of the drive, entailed by running tó bank with power, the 
consumption per wind may be no greater, or even improved, this 
being due to the greater losses during the a^celerating period, if it 
was desired to arrange the winding cycle for coasting to bank. This 
is a condition that is not likely to arise very often. l 

The recent introduction of highly efficient and durable machine-cut 
doub!e helical gearing has greatly extended the field of the a.c. winder, 
as it enables the motor to run at speeds at which good efficiencies and 
power factors can be commercially secured. This brings us to one of 
the principles to be kept in mind when laying out an a.c. winding 
cycle, and to a large extent for a d.c. winder, inasmuch as the conver- 
sion losses are saved : that the accelerating and retardation periods 
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‘should be so arranged that the accelerating torque turns should equal 
as nearly as possible the product of the statical moment by the 
number of revolutions made by the drum in the decelerating period. 
It is not always possible to arrange for this as closely as one would 
like, because the wind has to be completed in a given time. ! 
Another point in the diagram that has to be carefully considered is 
the maximum peak load. Having regard to tho capacity of the 
system to which the winder will be connected, it determines whother 
the load will need equalising or not. Equalising at any reasonable 
cost is to be avoided. It greatly increases the first cost of the plant, 
increases the energy consumption per ton of coal 
raised, and introduces certain additional risks. 


i 
This introduces the subject of drum profile. | Price | 
Many most ingenious drum: have been designed rens ratio. | 
with a view to getting over the peak difficulty by | | 
smoothing out the diagram. Such drums usually 
contain a nearly parallel starting cone, a rising | ac | 9 | 
scroll, and a parallel or slightly crowned portion “AC. h | 
on the largest diameter. The principle of these | equalised |; 1-45 | 
so-called vylindro-conical drums being that the | ^ D.C. |) 9." 
acceleration of the drum and motor and descend- | equalised | f 


t 


ing load shall be completed in the number 

of turns provided for on the starting cone portion of the drum, during 
which time the statica! moments of the ascending and descending 
loads are as neariy as possib'e balanced, so matcrially reducing the 
peak demand during the starting period. 'The drum also has the 
further advantage that the net statical moment matcriallv increases 
towards the end of the wind, thus assisting in the more complete 
utilisation of the stored energy in the masses and thereby increasing 
the efficiency of the diagram as a whole. A tail rope is frequently 
used with a plain cylindrical drum for the same purpose. Though 
generally less effective, this method of equalising the diagram is some- 
times to be preferred to the cylindro-conical drum when dealing with 
multi-deck cages, as with a cylindrical drum the decking of a two- or 
three-deck cage can be done with fewer shifts. 

Whether equalising is necessary depends on the relation which the 
maximum peak load of the winding engine bears to the generating 
capacity of the system to which the winder is connected. Other 
factors also may come in, such as the duration of the peak, the capa- 
city of the supply cables, and distance from the source of supply. In 
other words, it is a question of what adverse influence the peak load 
may have on the regulation of the system. On account of these 
other factors one cannot generally say what maximum peak could be 
allowed for any given generating capacity, but in the author's opinion 
there is a tendency to exaggerate the difficulty. 

The point the author emphasises is that equalising is an expedient 
which is forced on one due to restricted generating capacity. It has 
no virtue from the consumer's point of view, only involves him in a 
considerably greater outlay and an increased consumption per ton, 
and is a present necessity which will become increasingly less impor- 
tant with the continued growth of power distribution companies. 
The most striking example of this at the present day is in South 
Africa on the Rand, where, with some thousands of horse power of 
electric winding plant in operation, there is not a sing!e example of an 
equalised drive. 

Nevertheless, at the present time, and no doubt for some years to 
come, there will be many winding conditions which can onl y be met 
with equalised systems, either on account of their large size or some 
other restricting circumstance due to local conditions such as 
indicated. 

Equalising, where necessary, is generally effected by the addition 
of a flywheel to a Ward-Leonard motor-generator set. The author 
calls attention to a few important details of this arrangement. He 
considers that there is usually no need to attempt to secure perfect 
equalisation, which would only result in extravagantly heavy wheels 
and serve no really useful purpose. A peak restriction to 15 per cent. 
above the mean demand from the line, which will usually be some 
79 per cent. to 100 per cent. of the heating capacity of the motor, will 
generally be sufficient. 

A system for the satisfactory equalisation of a.c. winders has been 
fully developed by the Westinghouse Co., and has heen in operation 
for some time now at a colliery in this district (Cardiff). The author 
does not describe this system at any lengih, as he believes it is sufti- 
ciently well known. The essential difference is that the equaliser is in 
parallel with the load instead of in series with it, and, in consequence, 
having only to dea! with portions of the winding diagram, instead of 
converting the whole demand from the supply mains, the rheostatic 
losses of the a.c. motor are largely compensated for by the smaller 
conversion losses. Further, as the flywheel is driven by a d.c. 
machine, the slip can be greatly extended, in practice up to 30 per 
cent., which means that & given equalising effect can be obtained 
from a smaller whcel than is possible with the system first described. 


The system has also the advantage, which is sometimes very useful; 
that the same equaliser set can serve more than one winder. The 
salient advantage of the scheme, which the author thinks can, with 
mining engineers, easily outweigh any slightly increased consumption, 
is that the equaliser set, during periods of light winding, or in case of 
accident, can be completely shut down and winding continued. 

Into all such calculations as go to the final selection of any type of 
new apparatus first cost must enter largely. The following table is 
given in the Paper for the case of winding 4-5 tons from 632 ft ; out- 
put 386 tons per hour :— . LM Ae 


| Weight l Average | Max. | Heating 
Units Average! No. y R.P.M. demand demand | capacity 
per | power | load jg. see] of from from of 
wind. | factor. | losses. Tons | flywheel.' line | line motor. 

i | E.H.P | E.H.P H.P. 

452 ; 08 Nil Nil — ; 6520 | 1040 550 
522 09 Nil | 45 | 800/560: 600 | 750 | 550 

| : 

PUR o9 f| 33 units) ~z i . 

4-66 : 0-92 || per hour f 7-5 800, 680 | 525 | 620 540 


When comparing the consumption figures it should be remembered 
that these are for a complete winding cycle, including the decking 
period. The total units consumed throughout the year for a given 
coal output may be quite another matter, depending, of course, on the 
load factor of the winder. In this particular case they are winding 
their full daily output in eight hours, and for the rest of the 24 hours 
at the rate of one or two winds per hour—factors which favour the 
straight a.c. system, or, if equalising during the heavy winding 
period is necessary, the equalised a.c. system. 


GENERAL CONTRAST OF THE Two SYSTEMS. 


The author summarises the relative advantages or disadvantages of 
the two main systems of electric winding, viz., a.c. and d.c. Ward- 
Leonard, as follows :— | 

Simplicity.—Unquestionably all the advantage is with the a.c. 
system, one machine against three or four if two generators have to be 
used. This is allowing the exciter to balance the pump motor of the 
a.c. controller. 

Mechanically.—Although, for the above reasons, the advantage 
should be with the a.c. motor, actually there is so little trouble with 
the d.c. winding motor and Ward-Leonard machines that this advan- 
tage is more imaginary than real. 

Efficiency.—With the a.c. motor there are rheostatic losses, but 
these are often more than offset by the no-load losses of the Ward- 
Leonard set, and the lower efficiency of the three machines against 
one. The advantage will usually be with the a.c. motor. 

Power Factor.—1f the a.c. motor is geared, there is little either way ; 
if direct-coupled, then the power factor of the Ward-Leonard motor 
will be appreciably higher, which may effect some saving in cables and 
transformers. 

Effect on Regulation. —With the Ward-Leonard system the peak 
loads are actually higher, but the maximum peak being of shorter 
duration the advantage will be all with this system. 

Control.—4A considerable advantage must be conceded to the 
Ward-Leonard system. Not that the control is actually safer than with 
an a.c. equipment, but the Ward-Leonard control is more delicate and 
definite. Any speed from creeping to full can be got and maintained 
at will for any load condition, and efficiently. Further, Ward- 
Leonard control lends itself better to automatic operation from the 
depth indicator. 

Braking.—Here there may be some considerable advantage with 
the Ward-Leonard system, inasmuch as braking can be done regene- 
ratively, with consequently smaller application of the mechanical 
brakes. On the other hand, as has been seen, in many cases the 
winding cycle and drum profile can be so designed that there is not 
niuch surplus energy to brake. When shafts are deep, however, and 
lowering trips many and heavy, special arrangements for braking 
may have to be made with a.c. winders. The work would be too 
heavy for the mechanical brakes. Reverse current is entirely satis- 
factory from a reliable braking point of view, but wasteful. Braking 
by injecting continuous current into the stator, with varving resis- 
tance in the rotor, has been suggested. It has many complications, 
and needs verv intelligent control. In the case of some of their 
larger South African a.c. winders dealing with depths of 4,000 ft., tho 
Westinghouse Co. devised a special form of eddy current brake to 
meet these conditions. It is comparable with a synchronous a.c. 
generator without any stator windings, the stator consisting of a 
smooth, hollow cast-iron casting water-cooled.* 


* See Paper by Dr. E. Rosenberg before the Manchester Section of the 
stitution of Electrical Engineers. 


In 


THE ELECTRICIAN, NOVEMBER 15, 1912. 


Maintenance.—-The advantage is with the a.c. winder; the extra 
machines, with brushes, oil waste and cleaning, will tell their tale. 

Equalising.— Either system can be equalised if necessary ; the a.c. 
system at smaller expense. . l 

Space Occupied.—Advantege with a.c. winder. Smaller engine 
house required, with less capital outlay on buildings. | 
. After discussing at considerab'e length the question of drum profite 
the author finally refers to the three-phase commutator motor system. 
At the prescnt time there arc two types of such motors obtainable— 
the series motor and the doub‘e-replusicn motor. In both cases spced 
regulation is obtained by brush displaccmcnt, and at first sight it 
appears that such a device might provide the solution of the electric 
winding prob'em, inasmuch as efficient spced regulation is obtained 
with an a.c. supply without rheostatic loases or the introduction of 
converting machinery. On looking more closely into the matter, 
however, this view cannot be upheld, as there are great disadvantages, 
very difficult to surmount. -o 

In the first place, where ccmp'ctc speed regulation is required, the 
maximum capacity of such motors would seem to be limited at 
present to about 500 H.P., cn account of various difficulties connected 
with the design; and, secondly. such motors have a series charac- 
teristic, t.e., the speed varying invereely with the torque. This con- 
dition of things makes too great 2 demand upon the skill and reliability 
of the driver. ae 

Regenerative braking is possible by rocking the brushes beyond the 
neutral position, but such regenerated current will not necessarily be 
of the same frequency as the supply current, and, therefore, would 
only heat the system without doing useful work. At the same time 
it must be pointed out that such motors are of comparatively recent 
origin and these defects may be overcome in the future, but at present 
they will probably find a ficld rather in surface-haulo»ge work then for 
main winding. 

As to the advisability of installing new steam winding engines with 
exhaust steam turbines, rather than electric winding engines right 
away, this may be a valuab'e expedient when high-class steam-winding 
engines are already installed, but, in the author's opinion, to design a 
new colliery lay-out with steam winders and exhaust turbines is to 
reap only half the benefits obtainab:e by the complcte conversion. 

It is interesting to note that, under the last Mining Regulations, 
which require a separate winding engine to be always kept in readiness 
at every shaft used as an outlet, a reasonably cheap geared a.c. winder 
is certainly the most economical solution, as there are no stand-by 
losses of any kind, and the capital outlay will be comparatively small. 

At the end of the Paper ere reproduced photographs of some large 
winding installations. | 


HIGH-TENSION SUBSTATIONS.* 


BY C. M. RHOADES. 


The desire for information which has been shown by engineers re- 
garding arrangements and comparative costs of outdoor sub-stations 
compared to indoor stations for the higher voltages, sey, 60,000 volts 
and above, has led to the preparation of the following description of 
three distinct types of stations. We will speak of them as outdoor, 
semi-outdoor and indoor stations. 


In the case of the outdoor station, all the high-tension wiring and 


apparatus is out of doors, and is merely controlled from a board 
centrally located in a part of a building provided for the board and 
for general repairs and for pumps. In the scmi-outdoor station 
arrangements are made to protect the high-tension oil switches, and 
the necessary disconnecting switches for clearing the oil-switch, in 
light shelter houses, with the remainder of the high-tension wiring and 
apparatus out of doors. In the indoor station all the high-tension 
wiring and apparatus, with the exception of the lightning arrester 
tanks and horn gaps, would be placed indoors. Lightning arrester 
tanks of the aluminium cell type should be protected when exposed 
to extreme temperature conditions, say, of over 110°F. or below 26°F. 

To make comparative cost estimates of the three types of stations 
a scheme of connections has been settled on, which gives the greatest 
flexibility and yet is simple to operate. The scheme, while not a 
typical one, is one that might readily be met with, and one which 
would call for one of these three types of construction. In each of 
the three types a design has been made of the best kind that could be 
devised appropriate to the conditions and lasting as to material. No 
wood or other combustible material is required to carry out the de- 
signs, except possibly doors and window frames in the indoor station. 
The general scheme of connections comprises a double-circuit line of 
110,000 volts with taps to give two separate 110,000-volt ‘bus bars 
for operating two distinct sets of transformers—viz., 110,000 volts to 


Se, —S a 


* Abstract of an article in the ‘‘ G.E.C. Review." 


70,000 volts, and 110,000 volts to 45,000 volts. The connections are 
such that it can be used as a cross-over or switching station. Leading 
from the 70,000-volt and 45,000-volt "buses two feeders each are 
shown. . 

The arrangements of the outdoor and semi-outdoor stations are 
identical, with the exception of the oil-switches and the stecl towers 
supporting the h'gh-tcnsion wiring. The oil switches in the semi- 
outdoor station are protected from the weather by light shelter houses 
with corrug:ted or expanded metal and plaster sides, which are 
placed so zs to give the most protection to the oil switches and yet 
provide light and ventilation and permit tzking the high-tension lines 
in and out of the shelter house without linc cntrance bushings. As 
compared with the indoor construction, this is en important feature 
in reducing the cost and the possibility of breakdown. The sides are 
to run to within 4 ft. to 5ft. of the ground, and to within 8 ft. or 
10 ft. of the roof, depending on the voltage and on the width of the 
overhanging caves. l l 

In the outdoor arrangemcnts it was found neces: ary to use a third 
line of steel towers, as the span for the h‘gn-tension wiring, with the 
necessary number of strain insulators, would otherwise cause such an 
amount of sag as to be dang:rous, both mechanically and e'ectrically. 
The maximum spen of such nature when intersper:ed with Lnk insu- 
lators is 55 ft. or 60ft. To maintain a factor of safety of three 
throughout the design, the unit: of the ‘ink insulators require that the 
sag shall not be less than 1 ft. In both the outdoor and semi-out- 
door arrangements, the height of the steel towers were determined by - 
the necessary height for operating the disconnecting switches in bad 
weathcr and by the necessary c'earness for ‘buses and connections. 
The steel towers were designed to carry stresses due to anchorage of 
transmission lines, while tho lattice-bracing ties the towers together 
and serves to support the ‘buses end cross-connections. In the in- 
door arrangements the g.neral scheme of connections is the same, 
with the exception that oil-switches have been placed between the 
low side of the transformers and the ‘bus, in place of the bolt-type 
disconnecting switches. This is a necessary feature incidcnta! to the 
indoor construction, es bolt-type switches could not be used inside 
such & building. The transformers in all three types of station are 
connected delta-delta. All the 70,000 and 45.000-volt oil-switches 
are shown set up on concrete piers, so that none of their live parts are 
within reach of the operator. 

The following figures have been tabulated to show the costs of the 
three tvpes of staticns. The figures throughout are based on heavy- 
capacity switches on tho transmission lines, with medium-capacity 
switches for transformers end outgoing lines. The two banks of 
transformers ere of 4,500 kw. cach, with space for two future banks 
of the sam? capecity. In the case of the oil-switches, the figures are 
estimated to include a grede of oil suitab'e for a climate such as thet 
of the Southern States of North America. If the temperatures are 
below 32°F. the comparison should be based upon the employment 
of a higher grade of oil, which would increase the price of the switches 
approximately 10 per cent. The cost of the building for the indoor 


Table [.—Com parative Coste. 


Kind and type of appera‘us. Outdoor. : uer " Indoor. 

Building, foundations, welks, cranes, i | 

fences, &c., towers ............eceeeeeeneA £4,000 5,500 £6,600 
Electrical equipment, including trans- 

formers (110,000/70,000 volts, and 

110,000; 45,000 volts), lightning arres- 

ters (110,000, 70,000 and 45,000 volts) 

oil-witches (110,000 volts, 70,000 

^ k.v.&. rupturing capacity, 70,000 

volts, 30,000 k.v.a. rupturing capa- 

city, and 45,000 volts, 30,000 k.v.a. 
. rupturing capacity)* .............. Sess 19,083 17,943 17,970 
Choke-coils, disconnecting swjtches, bolt 

switches, strain end post insulators, 
Wire,tubing and miscellaneous hard ware 1,755 1,7:2 1,995 
Labour installation  ..................... | 1,600 1,660 1,040 

TAa I | £26,438 | £27,185 | £27,605 
Table II.—Space re] uired. 
Type. Ground dimensions. | Ground area. 

Outdoor ests sees '— 194 ft. by 250 ft. 1-1 acres. 
Semi-outdoor .......... eere ^ 230 ft. ,, 230 ft. 12 ,, 
lndOOFf- 2: 2 (a beret g 160 ft. ,, 160 ft. 0-58 ,, 


mE ccu E ULL ee ee M OON 


* The rupturing capacity of the 70,000-volt and 45,000- volt oil-switche s 
iocluded in the figures for sc mi-outdoor and indoor sub-stations is actually 
40,000 k. v.a. 
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arrangement is based upon a building of sheet metal, or metal and 
cement plaster, to avoid prohibitive expense. If built of brick or 
concrete the comparison of costs would be quite different. As 
shown below, the cost is in favour of the outdoor and semi-outdoor 
stations by a very small percentage of the total cost. When opera- 


‘ting conditions are considered, the semi-outdoor arrangement has 


distinct advantages over the outdoor in convenience of operation of 
disconnecting switches in bad weather, when generally there will be 
most frequent occasion to operate them. The advantage of being 
able to open and work on the oil-switches in place is obvious. 


MR. A. M. TAYLOR’S ADDRESS TO THE BIRMINGHAM 


LOCAL SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.* 


I have thought that some remarks on patents and inventions might 
de of interest to the members of this Institution. The prosperity of 
the country in general, and of the electrical industry in particular, 
depends to a greater extent upon new inventions than, perhaps, is 
usually supposed. A country which does not provide new develop- 
ments in industry is apt to stagnate, and will certainly be unable to 
compete with other countries which are providing these developments. 
The “ commercial element ” of the country msy arrange for the manu- 
facture of standard apparatus on a vast scale, and so reduce costs ; 
but unless it is at the same time ready to seize upon the first clear 
step in advance in the way of producing new and useful results, or 
equal results by a new process at lower costs, all its commercial 
organisation will have been in vain. The question then arises, 

whether jt is not desirable in the interests of the country at large to 
give still greater stimulus to invention ; as there is the obvious temp- 
tation for large concerns having abundance of capital, and control of 
certain markets, to seek to use this capital to enhance their profits 
.and to stifle competition from any new developments. For example, 
a concern having large capital at its back can afford to keep paid 
agents continually on the look-out for patent developments in the 
‘same, or in contiguous, directions to those which it owns, and can 
afford to buy up the patent rights (very often for a mere trifle, if in 
the hands of individuals), solely with the object of stifling any com- 
petition that might otherwise have been set up against their own 
standardised articles. Such a course, which the author understands 
has been carried on to an extreme in the United States of America, 
results in the establishment of huge monopolies, and cannot be alto- 
-gether in the nation’s interests, besides being quite counter to the 
objects with which the patent system was instituted. 

The author understands that the original object of the granting of 
patents was to encourage the making publie of new ways and means 
of effecting given results, with a view to the general prosperity of the 
nation as à whole rather than that of the inventor; but, at the same 
time, to make it thoroughly worth the inventor's while to trust to a 
reasonable reward guaranteed by the Government rather than to the 
risky possibility of his making a fortune out of some process of which 
he could only reap the benefit by keeping it an absolute secret. 
Unfortunately, as the law now stands, there is almost as much risk of 
financial loss in patenting or making publie an invention as in 
endeavouring to keep the invention a secret. 

One very important reason for the apathy of the capitalist, or the 
manufacturer, towards the inventor, is to be found in the fact that 
there is a profound distrust in the value of patents, and this is one of 
the points which it is desired to investigate in the present address. 
Another point which it is desired to take up is the inducement to 
invention which should be offered by the large firms to their employés. 
A third point is the financial assistance which should be offered by 
independent concerns to the best class of inventors, in the national 
interest. 


Reasons for Distrust of Patents.—It is, perhaps, not generally known 
.by the inventor that, even when he has survived the scrutiny of the 
British Patent Office, he has only secured a reasonable chance of his 
invention not having been anticipated at the Patent Office, and he has 
no guarantee whatever that interested persons may not be able to 
show that the invention has previously been tried in practice in a semi- 
public way, even though no application for a patent may have been 
lodged. Neither has he any assurance that the invention will act in 
the manner predicted, for, on this point, the British Patent Office 
takes no responsibility.. Neither, and this is the unkindest cut of all, 
has he any assurance that there is real “ subject matter ”’ in his inven- 
tion. The result being that, directly he gets his invention started and 


* Abstract of the inaugural address delivered on Wednesday last by 
he chairman of the Section. 


| sesses **subject matter'' before the, issue letters patent. 


working successfully, it may be combated by interested parties in the - 
Law Courts, and if it cannot be shown to contain “ subject matter” 
it is disallowed. | 

The knowledge, in a general way, that there are difficulties of this 
sort to contend with has, no doubt, had its influence on the capitalist, 
and even on the manufacturing firms which would otherwise deal with 
the matter. - 

A question, then, for careful consideration is, whether the inventor 
gets sufficient encouragement from the State to compensate him for 
these uncertainties, and whether these things are not done better in 
other countries. I have found that in the United States of America 
they are much more careful in accepting 8 patent than in this country; 
but it is in Germany, espocially, where the investigation of a patent is 
carried out with a thoroughness that leaves the inventor, when he 
emerges successfully through the ordeal, with the confidence that, 
even if he were attacked in the Law Courts, his patent would almost 
certainly not be cancelled, either on the ground of lack of subject 
matter " or on that of inability to work, if made as described in the 
specification.. Another very good feature about the German patent 
is that the only fee which the inventor has to pay to obtain this excel- 
lent benefit is a matter of some 20 marks (approximately £1), since he 
does not have to pay the remaining 30 marks unless he is granted the 
patent, which may be as much as two years later. 

The question of the “ validity " of a patent, or otherwise, is one of 
such vital importance to the inventor, and the difference between 
what constitutes sufficient to obtain (in England) the grant of a patent 
and what constitutes ‘‘ subject matter ” is so little understood by the 
average engineer that I trust I shall be pardoned for dealing with this 
matter in some detail, in view of the number of younger engineers in 
our local section to whom this matter may be of interest. 

The author takes the Ilgner casc as an example. Here was a patent 
which had been granted in this country, and in the pushing of which 
large sums of money had been incurred, and which, at the instance of 
a competitor, who had no master-patent to offer in its place, is de- 
clared to be invalid. The probability that this patent was also 
granted in Germany must not be taken to nullify the statement made 
earlier that they are more careful in that country than here about the 
question of * subject matter." There may be many reasons for its 
having been granted there, not the least of which may have been an 
influential and capable patent agent. 

Our Law Courts held that the employment of a motor-generator 
between the prime motor and the final motor was, in essence, the 
Ward-Leonard idea ; that the essential idea of the Ilgner invention 
was the putting of a fly-wheel on the motor of the said motor-genera- 
tor; that it was obvious to any competent engineer that a fly-wheel 
was necessary, in view of the nature of theload ; that the difficulty of 
using a fly-wheel in connection with reversible loads was got over by 
combining it with the Ward-Leonard system ; and lastly, that no act 
of invention was performed in arranging that the motor of the motor- 
generator should slow up with an increased load, as this was an obvious 
necessity if the fly-wheel was to perform its proper function. The 
judgment in this case shows very clearly the erroneousness of the 
common idea that any combination of known ideas, which effects a 
new or improved result, is subject matter for a patent. 


What, then, can be done for the inventor ? Undoubtedly, the 
right way is for the British Patent Office to be invested with powers to 
enable them to determine authoritatively whether an invention pos- 
The 
increased volume of home and foreign business would still support the 
patent agents, lawyers and expert witnesses, besides greatly conduc- 
ing to the country's prosperity by stimulating invention and re-estab- 
lishing confidence in the value of patents. The Patent Office, more- 
over, should pay its way, since the German Patent Office last year 
showed receipts more than double its expenses. i 

It seems to me that the British inventor has for too long neglected 
to avail himself of the means of combination possessed by other indi- 
viduals, and some powerful organisation is needed in this country to 
defend his interests, and to state his case in Parliament, &c. Iam 
advised that such an institution has recently been formed, but Iam 
not fully informed as to the extent of which the bona-fide inventor— 
and especially the best class of inventor, viz., the engincer-inventor— 
is represented on the council. My personal opinion is that it should 
not contain the professional or legal element, except in the most dilute 
quantities. 


Inducement to Invention offered by Manufacturers.—My remarks 
will, of course, be understood to refer principally to electrical manu- 
factures. It is, I believe, fairly common practice for large m :nufac- 
turing firms to call upon their employés to sign a document, whereby 
they agree to hand over absolutely to the firm all inventions they may 
mike while in their service, and disclaiming any right whatever to 
participation in the profits. 
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The theory of this arbitrary proceeding is that the em ployé has got 
his knowledge through his employer. In the large majority of cases, 
however, the employé comes to the employer with knowledge gained 
elsewhere, and to the benefit of which the employer is not entitled. 

No doubt there are many simple ideas which are the result of a 
happy inspiration in the course of one's daily work ; buttheday has 
gone by when anything of real value can be evolved in electrical engi- 
neering without an immense amount of brain work ; and, if there is 
not sufficient stimulus of reward, the.busy engineer can hardly be 
expected to spend his evenings at such problems. 

There are certain improvements which might be made in the present 
relations between employer and employé, which are fairly obvious. 
It should be absolutely illegal for an employer to compel an employé 
to hand over to him his invention, on pain either of dismissal, or of 
prejudice in any way to his advancement if he stays on with the firm 
employing him. The employé should certainly be allowed to apply 
direct to the Patent Office in the first instance, if he chooses to 
do so. 

In all these matters, an Institute of Inventors might be of inesti- 
mable service to the inventor, if properly arranged to safeguard his 
interests. 


Financial Assistance for Suitable Inventions.—Undoubtedly the 
engineer with a genuine bent for invention needs every encourage- 
ment. Could not our Institution do something in this sense ? All 
our premiums appear to be granted on the merits of Papers read before 
the Institution, judged on the basis of their contribution to the gene- 
ral fund of knowledge, or their promotion of a good discussion. But if 
we had a substantial premium set aside for the inventor who may 
read a Paper descriptive of his work (even if the object of that work 
be rot finally attained), such premium might help him to continue his 
experiments or developments. Ard, if contributions towards such a 
fund were invited on the part of members generally, would there not, 
probably, be a large response from members, and thus an additional 
stimulus given to original work ? 


Comments on Patent Procedure.— The principal adverse comment 
which I have to make on the patent procedure system is that the 
period of six months allowed between the lodging of the provisional 
and that of the “ complete "' specification is altogether too short for 
inventions that involve a great deal of investigation, calculation, 
experiment and development. As a partial remedy I would suggest 
that he should be allowed, under increasing penalty, to extend the 
time to nine months, or even a year. 

Here I may givea hint. It is not, perhaps. general knowledge that 
the British Office gives, before the lodging of the ** complete "' speci- 
fication, something in some measure corresponding with the “ patents 
of addition " which it allows after the lodging of that specification. I 
refer to the embodiment of two or more ** provisional ”’ specifications 
in one “ complete " specification, under the rule relating to “ cognate” 
applications. Suppose, for example, that, during the six months suc- 
ceeding the lodging of the '* provisional," one finds several directions 
in which difficulties have to be overcome, requiring supplementary 
inventions, and lodges these ideas in the form of "* provisionals,” then, 
when the six months is conrpleted, all these can, with the consent of 
the Patent Office, be embodied in the one complete application. Thus, 
in any question of priority, one would be allowed the date of the lodg- 
ment of any one of the provisionals as the date of that particular stage 
of the invention. 

A suggestion may also be made as to whether the British patent Jaw 
should not differentiate between “ inventions " in which there is held 
to be “ subject matter " and those in which there is not. There is à 
large class of very useful inventions in which two or more independent 
ideas are combined to produce a new and improved result. Surely 
such an invention deserves better of the public than to be put upon 
the scrap-heap after a lot of time and money has been spent upon it ? 
Take, for instance, the Ilgner case; it is very easy for à Judge to be 
persuaded by expert witnesses that the thing was self-obvious, but 
the ordinary engineer may be allowed to have his doubts about this. 
In any case the fact remains that the crushing of a patent in this way 
is à distinct discouragement to invention, and that the best class of 
inventor, viz., the well-informed, plodding engineer, who has a definite 
purpose and the best equipment for effecting it, is the one who is the 
most hard hit by it. I would suggest that complete protection be 
granted to this class of patent, but only, however, for a limited term 
of years—say 10 years, instead of 14 years. This would mitigate the 
discouragement to invention which is otherwise put upon the best 
class of inventor. 

The point upon which I desire to insist is that anything which dis- 
courages inventions that would confer à boon upon the country pro- 
ducing them (though they need not be in themselves of striking 
novelty) is actually a blow aimed at the trade of the country itself, 
and, therefore, should be remedied with the least possible delay. 


RECENT DEVELOPMENTS IN AUTOMATIC] EXCHANGE 
TELEPHONE SYSTEMS. 


BY G. H. GREEN, B.SC. 
(Continued from paye 177.) 


Summary.—Early in. dean for automatic telephony are referred 
to briefly, and the fundamental principles underlying modern systems 
are then described more fully. A detailed description is given of the 
circuits of the ‘‘ three-wire " and *' two-wire " Strowger systems, and 
reference is made to some features of interest in the Epsom and 
G.P.O. exchanges recently opened. 


Let us now consider in detail the circuits by which the pro- 
cesses described are effected in modern systems such as those 
installed by the Automatic Electric Co. of Chicago some 
four years ago. It may at once be stated that in order to 
reduce the number of first selectors in these systems, inter- 
mediate switches were arranged between the subscribers' lines. 
and the first selectors, but it will be convenient to refer to these 
arrangements later, and meanwhile examine the circuits of the 
selectors and connectors, which are not materially affected by 
the introduction of these intermediate switches. Before doing 
so, however, we must refer briefly to the subscriber’s impulse- 
sender, which replaced the push button devices of early daya. 
The impulse-sender shown in Fig. 7 consists of a rotary dial 
having a number of finger holds by which the dial can be turned 
about its shaft against the action of a spring. Thus to send 
seven impulses, the subscriber inserts a finger in the dial 
opposite the numeral seven, and turns the dial until his finger 


Fig. 7. 


engages a stop. Upon removing the finger, a spring returns 
the dial to zer», and a toothed wheel, secured to the dial, 
closes contact between one side of the line and earth seven 
limes. The dial is successively operated in this way for each 
digit in the number of the required subscriber. In order to 
make the necessary changes of connections at the selectors 
and connector, after the receipt of each set of impulses, it is 
arranged that as the dial reaches its normal position after each 
rotation the other side of the line is earthed once. To under- 
stand the system about to be described, it is essential to 
remember that each set of selecting impulses sent over the one 
line wire and earth is followed by a single impulse over the other 
line and earth. Such a system is known as a “ three-wire ” 
system (the third wire being the earth) in contradistinction to 
the * two-wire”’ systems, which have been developed during the 
last three years, and need no earth connection at the sub- 
station. 

The circuits of the selectors and connectors are controlled 
by what are known as “ side-switches," consisting of a number 
of arms, insulated from each other but mounted on a common 
shaft. A spring tends to move this shaft from one position 
to the next, but is normally prevented from doing so by a kind 
of escapement device controlled by a magnet. When this 
magnet is energised and then de-energised, the spring moves 
the arms of the side-switch into their second position, and when 
the magnet is again energised and de-energised, the side-switch 
moves into its third position. The side-switch is returned to 
its normal position when the selector or connector, to which it 
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references 21, 22, 23, 24 in the case of the selector, Fig. 8, | round until the test wiper engages the terminal of 
and by the references 31, 32, 33, 34 in the connector, Fig. 9, | leading to a disengaged oni pp the test lead of aA 
being shown in full lines in their third position, and in dotted | selector not being earthed. The private magnet PRM conse- 
lines in their normal position. l quently de-energises and allows the side-switch to pass into its 
* The selectors each comprise, in addition to thevertical magnet | third position, in which, as will be seen from Fig. 8, (1) the 
VM (Fig. 8), rotary magnet, RM, release magnet, RLM, a so- | rotary magnet RM is cut off by the arm 23, (2) the calling line is 
called private magnet, PRM, which controls the side-switch, : disconnected from the vertical and rotary relays, VR RR, and 
vertical and rotary relays, VR, RR, which receive the line : is connected to the wipers and through them to the vertical 
impulses, and a third relay, RLR, controlling the release and rotary relays of the selected second selector, and (3) the 
magnet RLM. E 7 ' test wiper is disconnected from the private magnet PRM, and is 

The connectors comprise, in addition to the vertical magnet | earthed through the low-resistance release relay RLR, thus 
VM’, rotary magnet, RM’, release magnet, RLM’, private earthing the test lead of the second selector so as to render it 
magnet, PRM’, controlling the side-switch, vertical 
and rotary relays, VR’, RR’, a ringing relay, RNR 
and two other relays, BR, DR, the functions of 
which will appear later. 

After this tedious but necessary enumeration of 
parts, let us assume that subscriber A, shown on 
the left of Fig. 8, wishes to call subscriber No. . 
8,642. He removes his receiver, and proceeds to 
transmit sets of eight, six, four and two impulses 
over his a-line, each set of impulses being followed 
by a single impulse over his b-line. The first set 
of eight impulses is received by the vertical relay 
VR, the side-switch arm 21 being then in its first 
position, as shown in dotted lines. These impulses 
are repeated by the relay VR over a back contact 
of the private magnet PRM to the vertical magnet 
VM, which raises the wipers 51, 52, 53 to their 
eighth level. The succeeding single impulse over 
the b-line is repeated by the relay RR to the 
private magnet PRM; this at once allows the 
side-switch to pass to its second position, in which a 
circuit 1s completed for the rotary magnet RM from 
the battery lead through the side-switch arm 23 to earth. The 
wipers are thus moved into contact with the terminals of the 
first trunk leading to a second selector serving the 8,000-8,999 
section of the exchange. Thereisa mechanical connection be- 
tween the armatures of the magnets RM, PRM such that when 
the magnet RM is energised the armature of the magnet PRM 
is moved intoits attracted position, preparatory to allowing the 
side-switch to pass into its third position. The rotary magnet 
RM is arranged to interrupt its own circuit, so that when its 
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belongs, isreleased. The side-switch arms are indicated by the | position, and the rotary magnet proceeds to step the wipers 
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busy to other first selectors. The test lead of the calling line 
is also earthed over a contact, K, closed on the first movement 
of the selector, so as to render this line busy to calls from ot her 
subscribers, as will be clear from the description of the connector 
circuits. 

The whole of the above operations have been effected by the 
first set of selecting-impulses, and the first stage in the selection 
of the desired subscriber is completed, the calling subscriber 
being now connected to a second selector serving the 8,000—8,999 
section. 

The second set of six impulses over the a-line, followed by a 
single impulse over the b-line, controls the operation of the 
second selector in exactly the same manner as that in which 
the first selector is controlled, the result being that when the 
second selector side-switch moves into its third position, the 
calling line is connected through to an idle connector serving 
the 8,600-8,699 group of the exchange. The circuits of the 
second selector are not shown diagrammatically, being prac- 
tically identical with those of the first selector. 

The third set of impulses is received by the vertical relay 
VR’, Fig. 9, this relay being connected to the battery lead 
through the upper winding of a differential relay, DR. These 
impulses are repeated by the relay VR’ over a back contact 
of the private magnet PRM’ to the vertical magnet VM’, 
which raises the connector wipers to the fourth row of contacts. 
The single impulse over the b-line is received by the relay RR’, 
this relay being connected to the battery lead through the lower 
winding of the relay DR and through a normal contact of the 
relay BR. This impulse is repeated to the private magnet 
PRM’, which allows the side-switch to move into its second 
| position, thus substituting the rotary magnet RM' for the 
-armature moves back the side-switch passes into the third | vertical magnet VM'. It will be remembered that in the 
„position, in which the rotary magnet is cut off. If, however, | connector (as distinguished from the selectors) the rotary 

the selector belonging to the first trunk is engaged, its test | movement is a positive one under the control of the subscriber, 
lead will be earthed over the test-wiper of some other first | and this movement is effected by the last set of impulses, two 
‘selector, and consequently the private magnet PRM will be | in number, which are repeated by the relay VR’ to the rotary 
-energised in the second position of the side-switch, and will | magnet RM’. The connector wipers are thus brought into 
prevent its armature moving back when the rotary magnet de- | engagement with the terminals of the required line, but before 
energises. The side-switch is thus retained in its second | the through connection is completed it is necessary to effect 
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a busy test to prevent connection being made with a subscriber 
already engaged in conversation. 


Busy test and busy release.—It has already been pointed out 
that the test lead of a calling subscriber is earthed at his first 
selector, as at K, Fig. 8, and it will be shown later that the test 
lead of-a called subscriber is earthed at the connector making 
connection with him. This busy test is effected by the im- 
pulse over the b-line, following the last set of impulses, which 
brings about the automatic release of the connector if the 
called line is busy. The single impulse is repeated as before to 
the private magnet PRM', which connects the release magnet 
RLM' through the side-switch arm 33 in its second position 
to the test-wiper, which is earthed if the selected line is busy, 
thus effecting the release of the connector. If the selected line 
is disengaged, the private magnet PRM' allows the side-switch 
to pass into its third position in which (1) the calling line is 
connected through condensers K, K’, to the wipers engaging the 
terminals of the required line, (2) the side-switch arm 33 con- 
nected to the test wiper is directly earthed, thus rendering the 
called subscriber busy to other calls, and (3) the side-switch 
arm 34 is connected to the ringing-relay RNR. 

Supply of Ringing-Current.—To ring up the selected line the 
calling subscriber depresses his ringing-button so as to earth 
the a-line, thus again energising the relay VR’, which now 
controls the ringing relay RNR and causes the application 
of ringing current from the generator L to the called line. 

Supply of Microphone Current.—When the called subscriber 
removes his receiver his microphone receives current through 
the two windings of the back-bridge relay BR, which connects 
the rotary relay RR’ to ground instead of to the battery lead. 
Microphone current is thus supplied to the calling line from the 


a U rond 


VR BR 
DR 
4 R 
a3 E onu gar 
eee N 
Calling f! Selector 2" Selector Connector Called 
Line Wipers Wipers Wipers Line 


Fic. 10.—MICROPHONE SUPPLY CIRCUITS OF THREE-WIRE SYSTEM. 


battery through the upper winding of the relay DR, vertical 
relay, VR’, a-line, sub-station apparatus, b-line, rotary relay, 
RR’, lower winding of the relay DR, and a contact of the relay 
BR to ground. The talking circuit is completed through the 
condensers, the connections during conversation being repre- 
sented by the diagram, Fig. 10. 


Release.—The release of the connection is effected when the 
calling subscriber replaces his receiver. This action is 
arranged to ground both the a and b lines simultaneously. 
The grounding of the b-line short-circuits the lower winding of 
the differential relay DR, which is thus energised and opens the 
circuit of the back-bridge relay BR, and this in turn restores 
battery connection to the rotary relay RR’. The vertical and 
rotary relays are thus energised simultaneously and energise 
the release magnet RLM' over a circuit which includes a front 
contact of the relay DR, magnet, RLM', contacts of relays, RR', 
VR’, test lead, and the release relay of the second selector, 
corresponding to the relay RLR of the first selector. The 
magnet RLM' releases the connector, and the release relay of 
the second selector closes a circuit, including the release magnet 
of the second selector and the release relay RLR of the first 
selector, which in turn energises the release magnet RLM of 
the first selector. The release of the connection thus proceeds 
backwards from the connector to the first selector. 

In the above system as described, it will be seen that in a 
10,000 line exchange, there are 10,000 first selectors, 1,000 
second selectors, and 1,000 connectors. As there are never 
more than 10 per cent. of the first selectors in any group of 100 
subscribers in use at any one time, it will be seen that by far the 
greater number of the first selectors are idle at any instant. 
Moreover to establish any number of connections, it is obviously 


only necessary to use the same number of first selectors as of 
second selectors and connectors. Recent systems, therefore, 
have been so designed that a number of first selectors have been 
available for use by a much larger number of subscribers’ lines, 
ten first selectors, say, being common to a group of 100 lines. 
Thus the first act in the process of establishing a connection is to 
obtain access to, and control of, a first selector, after which it is 
operated in the manner previously described. There are three 
radically different ways by which a subscriber can obtain 
control of a first selector, viz., the preliminary selector method, 


100 Subs® — 100 Prelim Sout of 10 J out of 10 Trunks to 
Stations, Selectors. Trunks to 1% Selectors. — 2" Selectors. 
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Fig. 11.—MrvrripPLING DIAGRAM OF PRELIMINARY SELECTOR SYSTEM. 


the call-finder method, and the line-and-master-switch method, 
which we shall consider separately. 


The Preliminary-selector Method.—In this method each 
line is provided with a comparatively simple rotary switch, 
the wipers of which are connected to the subscriber’s line, and" 
the fixed contacts of which lead to first selector trunks. The 
corresponding contacts of 100 separate preliminary selectors- 
are multipled to 10 trunks leading to 10 separate selectors, this 
being illustrated in the multipling diagram, Fig. 11, in the case 
of five preliminary selectors belonging to subscribers 1,000, 
1,001, 1,002, 1,098 and 1,099. The first three contacts of each. 
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Fis. 12.—Cirevuits OF A TYPICAL PRELIMINARY SELECTOR. 


are shown connected to the trunks of three first selectors,. 
which are wired in the manner previously described. In a. 
10,000 line exchange there would be 10,000 preliminary 
selectors, and 1,000 each first selectors, second selectors and’ 
connectors. The additional expense due to the addition of the 


10,000 preliminary selectors, which are simple rotary switches. 


of an inexpensive type, is far outweighed by the elimination 
of the 9,000 complex and expensive Strowger switches. Fig. 12 
shows the circuit arrangements of a system of this kind designed. 
by Messrs. Siemens & Halske,the figure only showing the method. 
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of controlling the preliminary selector, and not the means for 
selectively operating the first selector. When a calling sub- 
scriber removes his receiver, his line relay, R, is energised, and 


subscribers lines, there being, say, 50 subscribers per group, 
and each call-finder having 50 sets of fixed contacts. The 
figure shows five only of the subscriber’s lines multipled. 


closes at 10 a circuit for the actuating-magnet M over an | to three (out of five on a 10 per cent. trunking basis) call- 
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Fic. 13.—MvrTIPLING DIAGRAM or CALL-FINDER SYSTEM. 


interrupter, I. The wipers of the preliminary selector are thus 
rotated step by step over the terminals of first selector trunks. 
When the test-wiper engages the test terminal of an idle selector 
trunk, which it is arranged has the full battery potential upon 
it, the cut-off relay T is energised over the armature 11 of the 
line relay. Theexcitation of the 
relay T effects three things—(1) 
the relay R 1s cut off, thus dis- 
connecting the actuating-magnet 
M, (2) the subscriber's lines are 
continued over the armatures 12, 
13 to the wipers, and (3) by at- 
tracting its armature 14, the relay 
T short-circuits its high-resist- 
ance winding, H, over a contact, 
K, closed on the first movement 
of the switch, and thus reduces 
the potential on the test lead of 
the seized trunk to such an 
extent that it will prevent the 
excitation of the cut-off relay of 
any other preliminary selector 
that tests this trunk. 

The Call-finder Method.—In 
the method just described each 
subscriber's line has a simple 
Switch by means of which he is 
connected to the more complex 
Strowger switch, 100 simple 
switches having access to, say, 
10 selectors. In the call-finder 
systems, on the other hand, 
the subscribers’ lines have no 
switches individual to them, but 
each Strowger selector is perma- 
nently connected with the wipers 
of a rotary hunting-switch, 
termed a call-finder, the fixed 
contacts of which are connected 
to the subscribers’ lines. The 


J — 2 
call-finder and the selector func- 
tion in the same way as the d. 124 Lo 
answering and calling plugs in "SOOS 


an ordinary manual board, the 
former establishing connection 
with the calling line and the 
latter with the called line. There are thus the same number 
of call-finders as of first selectors, but the call-finders are 
usually comparatively simple rotary step-by-step switches. 
Fig. 13 shows the multipling diagram for one group of 


finders, the wipers of which are directly connected to the 
wipers of first selectors, the fixed contacts of which lead to 
second selectors, as previously described. Fig. 14 shows the 
typical circuits of the simplest possible case, in which a single 


Subscriber 


Fic. 14.—CIRCUITS OF SIMPLE CALL FINDER. 


call-finder is provided for a number of lines. When a subscriber- 
removes his receiver, his line relay R by attracting its armature 
21 puts the battery potential on his test terminal, and by: 
attracting its armature 22 closes the circuit of the actuating- 
magnet M, which proceeds to step round the wipers of the call-. 
finder. As soon as the test-wiper engages the test-terminal of 
the calling line, the test relay T is energised and cuts off the 
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Fia. 15.—DrAGRAM OF LINE SWITCH AND ITS CONTACTS. 

actuating-magnet M, thus arresting the call-finder with its- 
wipers establishing connection with the calling hne. In the 
more usual systems in which two or more call-finders are 
allotted to a group of lines, there are two methods of working 
according as only one or all the idle call-finders are set in rota- 


Fic. 16.—Circuits oF Two-WiRE SELECTOR AND LINE SWITCH. 


tion when a line calls. In the first method, when a subscriber: 
removes his receiver, a distributing-switch selects one tdle call- 
finder, which rotates until its wipers engage the contacts of the 
calling line. In the other method all the idle call-finders 
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serving the particular group are set in action when a line in the 
group calls, and all rotate until one of them finds the calling 
line, when means are brought into action to prevent any of 
the other call-finders from also engaging this line. Such means 
may include the relative displacement of the wipers of the 
different call-finders, so that no two sets of wipers engage the 
corresponding contacts at the same time, or the calling lines 
may be multipled to different positions in the different call- 
finders, a subscriber being connected, for instance, to the fourth 
contact in one finder, to the fifth contact in the next, to the 
sixth in the next, and so on. Proposals have also been made to 
increase the capacity of the call-finders, without unduly pro- 
longing the time taken to connect up to the calling line, by 
using two-co-ordinate finder switches of the Strowger type. 
In such systems the lines are multipled to the finder switches 
in the same way as to the contact banks of the connectors, 
and the wipers must be raised through a number of steps equal 
to the tens digit of the calling line, and then rotated a number of 
steps equal to the units digit. 


The Line-and- Master. Switch Method.—lIn the preliminary 
selector method, previously described, it will be seen that after 
removing his receiver a subscriber must wait, before sending in 
his selecting-impulses, until he has been connected to an idle 
first selector by the rotary hunting-movement of his preliminary 
selector. In the most ingenious system developed by the 
Automatic Electric Co., this rotary hunting movement 
avoided, the “ line" switches individual to each subscriber's 
line. being held in position to make immed vate connection to 
an idle selector directly a subscriber removes his recelver. 
The multipling-diagram of such a system is similar to Fig. 11, 
but the wipers of a group of line switches, instead of occupying 
a norma! or Zero posit ion, are always ke pt opposite the le rminals 
oj an. idle first selector trunk by a device known as a master- 
switch. When a subscriber calls and is connected to a first 
selector by his line switch, all the remaining disengaged line 
switches of the group are moved forward by the master switch 
opposite the terminals of the next idle first selector trunk, 
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plunger of this switch is moved downwards, out of engagement 
with the shaft E and into engagement with the pre-selected set 
of contact springs, thereby extending the calling line to an 
idle selector. It will be convenient to describe the circuits by 
which the line-and-master switches are controlled in connection 
with the so-called two-wire system, shown in Figs. 16 and 17. 


(To be concluded.) 


RADIANT EFFICIENCY OF INCANDESCENT 
FILAMENTS.* 


BY W. E. FORSYTHE. 


Summary.—The radiant efficiency, black-body temperature and tru» 
temperature at normal brilliancy are determined for carbon, tantalum 
and tungsten lamps. The relation between radiant efficiency and. tem- 
perature, and between candle-power per watt and temperature, are also 
investigated. 


Radiant efficiency is defined as the ratio L/R, where L is the 
visible radiant energy and R the total radiant energy. This is a 


definite physical quantitv, but in the various determinations of it 
many errors have been introduced, 


mcmama. 
due to the methods used Lo | 
measure either L or R. In the 

first attempts to measure radiant 9 

efficiency of incandescent lamps | 

the total energy was assumed equal | One® | 
to the wattage input and the energy F' | ‘th 

in the infra-red region measured by muy —— 
putting the lamp in à calorimeter | nd E 

with transparent sides and measur- | 

! ing the rise in temperature of the | 

water in the calorimeter. As this 

assumes that the energy in the Lo le dr fen 

visible region passes Out of the zi - 
calorimeter, a correction must be 

made for the amount of light 


| 


FG 


Fic. 17. —CiRcUITS OF Two-WiRE CONNECTOR. 


‘so that the next calling line in the group is connected to this 
selector. Each hne switch comprises a movable plunger, À, 
Fig. 15, which is pivoted to the armature lever 82 of the switch 
magnet 83, and is provided with a fan-shaped hub, D, having 
-a notch which normally engagesa web ona shaft, E, rocked by the 
master-switch. Inthis way the plunger A can be rocked to and 
fro over a bank of contact springs leading to 10 selector trunks. 
This bank comprises 10 sets of contacts, each set consisting of 
four movable springs 91, 93, 95, 97, which can be moved into 
engagement with the corresponding fixed springs 92, 94, 96, 98. 
The master-switch shaft E always keeps the plungers of all the 
-disengaged line switches opposite the contact set of an idle 
-selector trunk, so that when the magnet 83 is energised, the 


! 


ı absorbed by the water. 


Radiant efficiency can be measured by determining an energy 
curve of the filament studied and taking the ratio of the area under 
the curve in the visible region to the toal area under the curve. This 
method would require a great number of readings to obtain the 
curve and also a troublesome correction, due to the absorption bands 
in the infra-red. Again, radiant efficiency may be determined by 
measuring the total energy radiated by one of several methods and 
then measuring the energy in the visible region from corrected 
observations of the amount of energy transmitted by a water cell. 
Another method, due to Angstrom, involves dispersing the total 
radiation, screening off the infra-red portion, then re-combining 
the visible portion and photometrically balancing it directly against 
the direct radiation from a similar source. If, now, the photometer 


* Abstract of an article in the “ Physical Review." 
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screen be replaced by a thermopile, the energy in the two sources Table I. 
can be compared. Radiant Efficiency. 
As was pointed out above, radiant efficiency is a purely physical | —————— — - — ——-———— — - 
efficiency, and has but little relation to the other efficiency of ** candle ^. Temperature, deg. C. | 
power per watt." The question is often asked whether it is worth ea Corrected 
while to measure radiant efficiency as here defined. This is a purely = pe sed | True. SR 
physical quantity, which shows the relative distribution of energy in | iin cnn | 
what is spoken of as the visible and the infra-red spectrum, and if for | Tungsten ............... | 1,558 ! 1,646 2-89 
no other reason would be of interest. The location of the dividing E penetra | 1,698 1,805 3-94 
line between the visible and the infra-red radiation is somewhat PEN S n ONE | 1,852 1,968 4-59 
artificial, but it has been generally agreed to take this at wave- "IM o omm | 2,000 2,135 5-76 
length 0-764. It might well be that this could be set at a smaller "m 2,164 2,214 6-91 
wave-length and still not very much affect the amount of “light ? | Tantalum ............... | 1,558 1,662 1:68 
sent out ; still, the visible spectrum certainly extends to the A line, EN Ps | M | 2 ; de 
if not beyond, and when we speak of the energy in the visible spec- | "7. 77777 | ea | ^ 1:86 
trum it should extend as far as the average eye is capable of being | 4 — ^ . ........... |j 1.698 | I 2.3 
affected. BOISSONS | L852 | i 3-1 
To obtain the radiant efficiencies given in this Paper a modification | , secceccsecsesssseee | 2,000 | xs 4-8 
of Angstrom’s method was used. To avoid the difficulty of maintain- | Carbon ................... | 1,515 | 1,550 1:2 
ing two sources exactly alike the set-up was so arranged, by using a $9 tee Hn | — 1,720 | 762 2-0 
bent-arm spectroscope, that the light after passing through the PU. . onerosa UPS | AE i zn 
spectroscope could be balanced photometrically against the original a ae aie asa 9025 2082 47 
source. The photometer screen was then replaced by a Rubens E bear ety ase 21292 ^ 2 185 6-2 
thermopile, connected with a Broca galvanometer, so adjusted as to | ——— E i f Pee 
have a sensibility of 150 scale divisions on a scale 1 metre away for a 
candle at 1 metre. As the total radiation contained on the average MEM u Table II. NETS 
about 20 times as much energy as that in the visible, the amount of ICandle-power! Tempera- 
energy falling on the thermopile on the “ total " side was cut down Lamp. || per watt. |ture. True. Style of lamp. 
by placing between the source and the thermopile a rotating sector, ——_———_ | ———_ 
the size of the openings in the sector being chosen such thatthe | Tungsten .......... 0-811 | 1,980 Old style, 25 watt. 
deflection of the galvanometer was about the same as that obtained »o eem 0-821 1,982 Wire filament, 25 watt. 
with the visible radiation. » "rc 0:895 2,035 Old style, 100 watt. 
. —ÀÀ 0-944 2,040 Wire filament, 100 watt. 
There are several sources of errors, some of which can be corrected | m ntal 0:51 1.862 95 watt : 
for, while others must be guarded against. The slit in the spectro- | ^^ ^ um cen HM nae 
, gu g pe Bee, ES 0-561 1,890 40 ,, 
scope must not be too wide, or there will be an overlapping of the is? eles 0-655 1,945 100 ,, 
infra-red radiation in the visible, thus making the radiant efficiency | Carbon _ .......... 0-329 a 1,820 60 ,, 
too high. It was assumed that with the width of the slit which " MORES 0-369 1,847 120 ,, 
permitted one to observe the principal Fraunhofer lines in the solar - I 0-368 1,843 190 ,, 
spectrum, this error would be negligible. The slit width as thus | ~~~ —-  — Du DS M PEG C LO en 
determined was about 0-5 mm. The greatest source of error would Table III 
be due to the screen used to cut off the infra-red radiation not being arbon: Lom: 
exactly in position. This screen was set before each run by reflecting | =O eme oo DM eee 
sunlight through the spectroscope. It is thought that most of the | Temperature. Candle-power 
variations in the final results are due to this error and to an error Volts. Current. True. per watt. 
in bringing the filament to the same temperature each time.  Pre- | —— ~~~r —— 
cautions were also taken to prevent radiation from the walls of the 70 i95 V en 
lamp or other lights in the room from falling on the thermopile. i i 44 1648 0-176 
In addition, a correction of 1-7 per cent. of the efficiency must be 100 161 1.743 0-978 
added, due to the selective reflection of the silver mirror used in the 110 1-76 1,824 0-360 
bent-arm spectroscope, and also there is a correction of 7-8 per cent. 120 1-92 1,910 0-477 
to be added due to the fact that the fluorite window used on the 130 2-10 1,992 0-662 
lamp to transmit the total radiation was not equally transparent 140 | 2-29 2,067 0:837 
for visible and total radiation. Thus we have a total correction of | ————————- ——-——————- eo ee evident 
9-5 per cent. of the efficiency to be added. Tantalum Lamy. 
The filaments whose radiant efficiencies were to be measured were | ^ —. |  ....  . | iso aoe 
; ; à ; 70 0-530 1,622 0-195 
mounted in a special water-cooled brass case with two windows at 80 0-585 1711 0-289 
right angles to each other for making observations. To obtain the 90 0-635 1.798 0:382 
vacuum a Boltwood mercury pump was used, which was allowed to 100 0-689 1,879 0-502 
run for several hours. To remove the last traces of the gases another 110 0:735 1,955 0-637 
filament, mounted in the base of the can, was burned for half an 120 0-785 2,031 0-746 
hour before the other was started. The temperatures of the fila- 130 0-820 2,101 0-902 
ments were measured with a Holbourn-Kurlbaum optical pyrometer 140 0-884 2,173 1:020 
sighted through the fluorite window, the pyrometer lamp being set | 77 
for the desired temperature and the current through the filament Tungsten. Lamp. 
varied until the two appeared to be at the same temperature. This, 70 0-705 1.708 0-303 
to be sure, gave black body temperatures, which for the tantalum, 80 0-765 1,818 0:425 
tungsten and carbon were corrected to actual temperatures by the 90 0-826 1.895 0-563 
wedge described by Prof. Mendenhall.f As the temperatures of the 100 0-880 1,955 0-720 
tilaments were measured through the fluorite window, a correction 110 0-930 2,025 0-885 
was necessary for the light that was absorbed and reflected by this 120 0-978 2,096 1:100 
window. This correction was easily determined by measuring the 130 1:025 2,160 1:210 
temperature of some steady source with the pyrometer, and then 140 1:070 2,215 r3 
the apparent temperature of the same source when sighted through 
the fluorite window. Table IV. 


& The results are summarised in Table I. 
e The tungsten filaments, obtained from the General Electric Co., 
were from a series lamp intended to take about 7-5 amperes for normal 


Normal temperature. 
Radiant  ,Candle-power 


brilliancy. The diameter of the filaments was about 0-32 mm. The Black body. True. efficiency. per watt. 
tantalum filaments were strips 1 mm. wide and about 0:3 mm. thick, es. WE ie aa: d t '" 0890 
rolled from sheets of tantalum obtaiied from Siemeis & Hulske. 1,912 2,032 9:2 per cent. | 


Tantalum ......| 1,795 1,945 43 n o» 0-655 
The carbon filaments were taken from a 109 watt Peerless lamp and ee SUN 1365 a 32 , . 0-430 


T “ Astrophys. Jour.” Vol. XXXIII., March 2, 1911. Carbon ......... 1,800 1,845 25 p» » 0-368 


299 


THE ELECTRICIAN, NOVEMBER 15, 1912. 


-were about 0-3 mm. in diameter. The metalised filaments fur iished 
‘by the General Electric Co. were about a square millimetre in cross 
section. All the filaments were about 2-5 cm. in length. 

Temperature of the Filaments in the Lamp Bulbs.—There have been 
many attempts to determine the temperature of the different incan- 

descent filaments at normal brilliancy, there being quite a wide 
variation in the different results. For the most part, these deter- 
minations are based upon empirical laws. To measure directly the 
temperature of a small filament either with a thermo-couple or an 
optical pyrometer is very apt to lead to wrong 
results. In either case the results would be aptto | 
be too low, due in the first case to the temperature — | 
being [lowered by th» conduction of the thermo- | 
couple, and in the second case to the refraction of | 
the lamp bulb and also to the very small surface | 
that one must compare with the pyrometer lamp | 
filament. | 

The black-body temperatures of the different 
filaments given ii this paper were measured in a 
manner similar to that used by Waid»er and 
Burgess,* excepting that the lamp filaments tested 
were balanced photometrically against a Nerist 
glower which permitted the temperature measure- 
ments to be carried much higher than with the 
carbon strip. In measuring the temperatures the 
image of the pyrometer lamp filament and the 
image of the lamp filament being tested were both 
projected on the same spot of the glower and the 
black-body temperature of the glower taken when 
the black-body temperature of the glower was the 

.same as that of the lamp. To obtain monochro- 
matic radiation the same kirid of red glass was used 
before both eye-pieces. This method requires a 
correction for the lens used to project the image of 
the Nernst glow2r on the lamp filament as well as for 
the front wallof the lamp bulb. These corrections 
were determined in the same manner as the correc- 
tions for the fluorite window. The black-body 
temperatures thus obtained were reduced to true 
temperatures by the method mentioned above. In Table II. are 
given some result for the tem perature as obtained from the 
different lamps when operated at the voltage or watts marked 
as normal. 

The candle-power per watt as a function of the temperature was 
measured for a 190-watt carbon, a 100-watt tungsten, an 80-watt 
tantalum and a 50-watt gem lamp. 

In Table III. are given some of the results. The author shows 


pe " — 
* " ' 


gr&phically the variation of the radiant effi.  — 


ciency as & function of the temperature and 
also [the candle-power per watt as a func- 
tion of the temperature for the different lamps. 
The curves indicate that the distribution of 
energy in the visible region for the three filaments 
was entirely different, the tantalum being much 
richer in the long wave-lengths as compared with 
the tungsten. Thus the increased efficiency of the 
tungsten lamp over that of the tantalum is scen to 
be due both to its increase in temperature of 
operation and also to selective radiation in the 
visible region. The value of the radiant effc- 
jencyfor a carbon lamp agrees well with the 
value found by Prof. Mendenhall, his value being 
2-6 per cent. . aC 

In Table IV. is given à summary of the different 
results. It will be noticed that the value for the 
-black-body temperature of carbon at normal | 
brilliancy agrees well with the value obtained by | 
Féry and Cheneveau and also that of Waidner and | 
Burgess, if it be assumed that neither of them 
made corrections for the glass that was in the 
path. The temperature of tantalum is a little 
lower than that given by Pirani. The black-body 
temperature of tantalum agrees well with that 
-of Waidner and Burgess, if we again assume 
.that no correction for glass absorption was 
-made. The value of the normal temperature 
-of tungsten is very much lower than that obtained by Waidner and 
ug and about 1 per cent. lower than the value obtained by 
iPirani. 


* Bulletin of the Bureau of Standard, Vol. IL. 


‘A 6,000-AMPERE, 750-VOLT, THREE-PHASE OIL 
SWITCH. 

The recent considerable development of the application of electric 
power to industrial purposes has created many problems undreamt of 
a few years ago. Medium pressures were adopted as adequate for 


the comparatively restricted areas of supply in large factories, tho 
power was chiefly used for lighting and comparatively small motors. 


. -y 


Tne g^nerating units installed seldom exceeded 500 k.v.a. and never 
1,000 k.v.a. To-day there are many industrial undertakings with 
power stations exceeding in output those of large cities; units of 
5,000 k.v.a. to 7,000 k.v.a. are not unusual. : 

The practical limits of the control and distribution of continuous- 
current were soon passed, and the limits of three-phase distribution 
at medium pressures are being rapidly attained. Messrs. Ferranti Ltd. 
hive developed a 6.000 to 7,000-ampere, 750-volt, three-phase hand- 


Fia.2.—INTERIOR OF THE SWITCH. 


operated, automatic oil switch, for which they have found considerable 
demand in Great Britain and abroad. 
Some conception of the magnitude of the proposition may be 
obtained from the overall dimensions of the switch, which are 8 ft. 11 in. 
high by 3 ft. 10 in. wide by 4 ft. 6 in. long for the main switch only 
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without any operating gear, and from the fact that the moving parts 
weigh over 750 1b. (the whole switch weighing 3,343 lb. complete 
with oil and hand-operating gear). Figs. 1 ard 2 show the exterior 
and interior of the switch respectively. 

A brief description of this gear, which is claimcd to be the largest 
vet manufactured in the United Kingdom, will be of interest. 

Many difficulties crop up in the design of switchgear to control 
three-phase generators of 7,000 k.v.a. to 8,000 k.v.a. at 750 volts, 
occasioned by the heavy masses of metal to be moved, excessive 
heating from hysteresis, eddy currents and skin effects, and the 
necessity for adequate means for extinguishing the arc cet up when 
breaking circuit. 

The first problem to be solved originates in the difficulty of providing 
means within the capacity of the average switchboard attendant for 
setting in motion these very heavy masses, and accelerating them 
sufficiently rapidly through the three or four inches travel of the 
contacts which is necessary to break the circuit with certainty. The 
difficulty was overcome by coupling an exceptionally powerful 
handle lever and link gear to a large switch carrying the full main 
current and with a short contact travel, and also to a small switch 
connected in parallel, carrying about 8 per cent. of the main current 
and with a long travel. A pull of 60 lb. to 701b. at the end of the 
handle corresponds to 1,500 Ib. at the contacts ; this is sufficient to 
raise and spread the brushes on the fixed contacts. 

The link gear is so arranged that in closing the circuit the auxiliary or 
" snap" switch makes contact before the main switch, and in opening 
circuit the main switch nearly reaches its final “ off " position before 
the "snap" switch is released and breaks circuit rapidly. The 
illustrations show the “snap” switch mounted immediately above 
the main switch, but it may readily be disposed elsewhere and con- 
nected by suitable driving gear. The main switch is erected in a 
brick or concrete cubicle, and iron or steel supports ere dispensed with 
as far as possible, because it has been found that steel joists even 
reveral feet away from conductors carrying these heavy currents 
become uncomfortably hot. 

The hand-operating gear is of the automatic free-handle t vpe, and is 
shown to the right of the illustration (Fig. 2) ; it is connected to the 
switches by a system of links and bell cranks, The links are always in 
tension whileswitchingon. It is contained in an enclosure built up of a 
cast-iron frame with cast-iron top end sheet-iron sides. A long stcel 
lever is pivoted on a fulcrum in this enclosure at its lower end ; the 
other end passes through a slot in the cover and terminates in a 
polished handle and cross bar. The cover is provided with a pro- 
jection at the “ on ` position ; a spring grip lever engages behind this 
projection and retains the handle in position. The handle is also 
held in this place by a small spring catch mounted at one side at the 
top of the case. The catch terminates in a knob external to the 
housing, and the handle cannot be shifted from the ‘‘on”’ to the 
" off " position unless the knob is pulled and the grip lever is lifted 
clear of the projection. This catch constitutes a safety device and 
precludes the accidental release of the handle. The second portion 
of the handle gear is a bell crank lever with unequal arms pivoted 
on the same centre as the handle lever. The shorter arm is con- 
nected to the transmitting gear; the longer arm carries a roller at 
its extremity. A hook-shaped detent is mounted on the handle 
lever. The switch is closed by moving the handle until the hook 
detent engages with the roller. The handle is then pulled to the ** on ” 
position ; it carries the bell crank lever with it and closes the switch. 
A trip coil and armature is mounted inside the housing on the front 
plate. The armature is connected by links to a striker bar which 
raises the hook detent ; it releases the switch at any part of its travel 
after the “snap” switch contacts just touch. and the circuit is in- 
terrupted immediately, if an overload exists. The striker bar is 
extended through the front of the housing and terminates in a small 
polished lever by which the switch may be tripped by hand. This 
lever is protected by guard plates to prevent the switch being knocked 
off by accident. Two long powerful spiral springs are mounted 
inside the casing ; they assist the first half of the travel from the 
" off" to the “on” position, and the “snap” switch contacts arc 
closed with à minimum effort. This is essential when the switch 
is required for paralleling. Labels connected to the bell crank are 
fitted and indicate the “ off" and * on " positions of the switch 
through apertures at both sides of the housing. 

It is not possible to connect the trip coil directly to a current 
transformer, because the power required to release this heavy gear 
is beyond the capacity of a standard current transformer, and it is 
necessary to energise this coil from an independent source of supply 
through a suitable relay. 

Main Switch.—The base plate of the main switch consists of a 
3 in. slate slab reinforced by a gun metal frame casting, which carries 
the steel toggle link gear, and which is bolted to the steel joists sup- 
porting the switch.in its cubicle. A heavy cast gun-metal bearer 


is bolted to each of the two longer sides of the slab and to the sup- 
porting joists. These bearers take the weight of a semi-cylindrical 
corrugated brass oil tank, and the only weight carried by the slate 
is that of the fixed contacts. The oil tank contains an ample volume 
of oil ; it is fitted with a gauge to show the oil level, and a cock for the 
removal of the oil. The tank is filled with oil through two large ho'cs 
drilled in the slate foundation and stopped with wood plugs. 

Each leading-in connection is built up of 15 copper strips } in. 
thick by 4in. wide; large copper blocks are placed alongside the 
lower ends of the strips, and the whole is riveted and sweated together. 
The rivets are a driving fit in the holes and the lower face of thc com- 
plete built-up contact is machined to a true surface. This type of 
contact was first introduced in connection with the “straight- 
through " knife switches, and is covered by patents. Each alternato 
strip is cut away 4in. from the top end, and the incoming and 
outgoing connecting strips are imbricated and securely bolted 
to them.  Substantial brackets are secured to the slate foundations 
by bolts which pass through and are insulated frcm the slate, and 
the leading-in strips are bolted in these brackets. The upper sur- 
faces of the contact blocks are recessed, and bear on the slate ct 
definite positions corresponding to the bearing places of the erst 
frame above ; therefore, none but compression stresses are applied to 
the slate, and these only where the slate is reinforced by the casting. 

The moving contacts are built up of a large number of phosphor 
bronze lamine, and their contact surfaces are worked up to bear 
perfectly on the fixed block. Sparking tips are fitted and arranged 
in a novel manner. They are carried on a separate copper frame 
bolted to the brushes. The lower spark tips consist of copper angle 
brackets screwed to this frame by set screws passing through slotted 
holes, so that the brackets may be adjusted vertically. The upper 
spark tips are solid copper plungers carried on the fixed contacts and 
connected to them by heavy flexible strip. The plungers move 
vertically through a limited distance against the pressure of spiral 
springs when the switch is closed and the brackets bear against them. 
This ensures perfect contact betwcen the upper and lower tips. 

A heavy brass block is bolted to the centre of each brush and is 
thoroughly insulated from it by means of pure mica sheets and tubes 
and specially impregnated and compressed teak washers. 

The driving rods are carried from the cross head in the usuel 
nianner, but the rods are Muntz metal instead of wood and the lower 
ends are connected to the brush blocks by massive stcel pins forming 
knuckle joints ; each brush is free to swing in the vertical plane and 
bed itself perfectly on the fixed contacts. 

The angle of swing is limited by set screws and lock nuts. Leather 
wiping washers are fixed to the slate foundation where the driving 
rods pass through and prevent oil, which adheres to the rods, being 
distributed over the upper surface of the slate. Powerful leaf springs 
are bolted on the ends of the cross-head and rest upon steel studs 
screwed into the joists when the switch is in the “off " position. 
These springs retard the last part of the downward motion of the 
cross head, rods and brushes ; the motion ceases when too heavy steel 
bars, placed on the edge and bolted to the cross-head, strike against 
steel nuts and lock nuts on the studs. The nuts may be screwed up 
or down the studs and form an adjustment for the '* off " position. 
Corresponding adjustable stops limit the upward travel; the switch 
niav be made non-automatic by permitting a slightly increased travel 
which brings the link gear over its dead centre. 


Snap Switch.—The “snap” switch is a standard 500-ampcre 
quick-break medium pressure pattern. The chief alteration is that 
each phase is mounted on a separate foundation slab, and all stresses 
are taken off the slate and transmitted to stcel bearers, as in the main 
switch. The driving rods are steel, and are insulated from the cast brass 
inverted V-bridge pieces by * pertinax" plates, washers and tubes. 
The steel oil tanks are oval : they are fitted with gauges to indicate 
the oil level, and screwed plugs foremptying. They are tilled through 
holes drilled in the slate foundation plates. The “‘ snap " switch is 
driven by a vertical connecting rod, which is coupled, at its lowerend, 
to the first lever of the main switch link gear and, at its upper end, 
to a similar lever pivoted on the ** snap " switch body casting. The 
" snap " switch lever carries a roller. bearing against one side of a 
vertical triangular steel plate; this plate is pivoted at the angle 
opposite the roller and is connected to the '* snap " switch link gear 
at its upper angle. Downward motion of the roller extends two 
spiral springs, causes the “ snap " switch contacts to close and its 
link gear to pass the dead centre. The “ snap " switch remains 
closed, while further downward motion of the driving rods closes the 
main switch. The first portion of the upward movement. of the 
driving rods separates the main switch contacts until they have 
nearly reached the limit of their travel; the roller then strikes studs 
on the pivoted plate; the “ snap ` switch link gear is thrown over 
its dead centre; the contacts drop freely and swiftly due to gravity 
and the tension of the springs. and the circuit is interrupted abruptly. 
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Numerous tests have been made on the main switch; with 6,000 
amperes continuous-current passing from block to block the volt-drop 
across each contact surface is 10 millivolts, or 20 millivolts per phase. 

The following increases of temperature were noted with an alter- 
nating current of 6,000 amperes, 50 cycles, maintained for 24 hours. 

(a) At the surface of the oil, 48°C. 

(b) At the gun metal frame work, 38°C. 

(c) At the copper connections, which are 8 sq. in. in section, 46°C. 

These figures show that the temperature rise on the switch itself 
is little more than the rise on the connections to the switch, although 
the current density was only 750 amperes per square inch. A pres- 
sure test of 1,500 volts alternating current was applied for half-an- 
hour between current-carrying parts and the link gear and bracket. 
The switch withstood this test perfectly. The insulation resistance 
between each phase and earth is 10 to 15 megohms and the insulation 
resistance between all phases and earth is 5 megohms. 


THE BOSTON ARTICULATED CAR.* 


A novel type of surface car has recently been placed in service by 
the Boston Elevated Railway Co., the equipment being specially 
designed for the safe and economical handling of trafficin the narrow 
and crooked streets of Boston. The Company now owns 1,175 
25 ft. and 280 20 ft. closed cars, representing an outlay of about 
£1,000,000. Many new and large cars of the semi-convertible type 
have also been purchased by the Company, but one of the chief 
transportation problems has been the proper utilisation of the smaller 
units and the possibility of their future application to the traffic 
conditions. 


and the total comfortable seating capacity of the car is 52. By 
articulating two 25 ft. cars the seating capacity of the resulting unit 
becomes 68. 

The centre compartment contains another notable feature in con- 
nection with the handling of the trolleys. Each trolley rope is 
carried downward through a transverse slanting ventilator, 3 ft. 4 in. 
wide, to a catcher mounted on the pipe framing of the centre section, 
the rope running through a metal bushing and being provided with a 
leather washer to prevent moisture from dripping into the com- 
partment when the ventilator is closed. The trolley can be seen at 
all times and can quickly be replaced on both straight track and curves 
by the conductor. All that he has to do is to open the ventilator and 
manipulate the rope. 

The car is equipped with 30 in. cast-iron wheels, four Westinghouse 
motors, two controllers, Libbey fenders and straight-air brakes. 
Its weight complete is about 39,000 1b., or 750 Ib. per seat, compared 
with 1,020 lb. in the case of the prepayment semi-convertible car of 
equal seating 'capacity used by the Company. The maximum speed 
of the car on the level is about 23 miles per hour, and the use of a 
motor on each axle gives an excellent acceleration. 

The use of this car not only increases the traffic capacity of existing 
tracks, but also effects a considerable saving in wages. 

As to the structural details of the middle compartment, this com- 
partment is carried on an underframe whose centre sills consist of two 
5 in. L-beams extending the full length of the section and connected 
at the ends to a built-up steel bolster. The centre sills are spaced 
17} in. on centres, the underframing being 6 ft. 4 in. in over-all width 
and 13 ft. 31 in. in length between king pins which pivot the bolsters 
to the framing of the end compartments. The centre sills are braced 
by 2 in. by 2 in. angles placed diagonally. The two side sills of the 
centre section consist of 3in. by 3in. by }in. angles which are carried 


New ARTICULATRD CAR or THE Boston ELEvATED RAILWAY COMPANY. 


The new articulated car represents the results of a long study of 
these conditions, and is an interesting addition to the developments 
of the year in car design. The car consists of three compartments, 
the two end sections (see illustration herewith) being 20 ft. cars with 
one vestibule and platform removed from each. The intermediate 
compartment affords a flexible connection between the two ends, and 
is used only for entrance and exit purposes, the seating space being 
confined to the two end bodies. The use of the flexible connection 
enables the articulated unit to traverse any curve which either of the 
20 ft. cars could negotiate alone, and no difficulty is experienced in 
operating the car upon curves of even 35 ft. or 40 ft. radius. Another 
feature of great importance in connection with the Boston conditions 
is the distribution of the weight of the car on the track. 

The car is 62 ft. 10} in. long over bumpers, the middle compart- 
ment being 12 ft. 10 in. in length. The middle is pivoted to the end 
compartments in such a manner as to provide at all times a safe and 
easy passage between the compartments, and the absence of a truck 
under it enables it to be carried closer to the street, permitting a low 
entrance step 14 in. above the rail. As at present designed, the car 
has folding steps at all doors, those of the centre compartment being 
operated by compressed air, but if the experiment is successful it is 
the intention in future designs to lower the centre compartment so 
that there will be but one step from the street into the middle section 
of the car, as in the stepless cars now used in New York. 

The centre compartment provides all the valuable features of the 
centre-entrance type of car and enables the prepayment feature 
to be utilised to advantage. The conductor is stationed near the 
middle of the centre compartment and immediately opposite the 
doors. Passengers can only enter at the middle compartment and 
leave by the front end or by the middle compartment doors ; but at 
the terminus where platform attendance is available the rear door 
is also unlocked for exit purposes. The folding steps at both ends 
are operated by hand levers in connection with the control of the 


doors. The end compartments are provided with longitudinal seats, 


* Abstract of an article in the “ Electric Railway Journal." 


on four 3 in. channels extending across the car, the channels being 
attached by connection angles to the centre I-beams. Each corner 
is braced by means of angles with gusset plate connections. The 
entire weight of the centre section is carried on 6 in. channels so 
formed as to allow the car to swivel on curves. The channels are 
braced by two 3 in. by 3 in. angles in each case, these extending back- 
ward diagonally and being bolted to the side sills of the 20 ft. cars. 
A radial side bearing is attached at each end of the bolsters of the 
centre section, roller side bearings being located on the under side of 
the end sills. Pantograph gates are used between compartments 
to prevent persons from getting in between the sections when the 
car is not in motion. 


— 


Hydro-Electric Power in Mexico.—According to “The 
Times Engineering Supplement " it is expected that the dam 
which is being constructed at Boquilla, on the Conchos river, 
near Santa Rosalia, Chihuahua, will be completed by July next, 
and that the reservoir which it will form will enable electric 
energy to the extent of 25,000 H.P. to be generated for trans- 
mission to the city of Parral and throughout a 50-mile radius. 
The dam itself will be 225 ft. high, 750 ft. long and 300 ft. 
wide at the base and 25 ft. wide at the top. It is stated 
that the impounded water will form a lake of about 55 sq. miles 
in area, and that in addition to its utilisation for hydro-electrio 
purposes a considerable quantity will be used for irrigation. 
The work of erecting the towers for the transmission line has 
been started, and it is hoped that it will be possible to supply 
power in the area by next September. A large portion of the 
demand will be from the mining industry, and it is anticipated 
that several mines which have been stopped owing to the high 
cost of pumping with coal or wood as fuel will be drained and 
restarted when the electrio power is available. 
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A COMPENSATING LINEAR SCALE, HOT-WIRE 
AMMETER.* 


BY A. H. TAYLOR. 


The objectional features of the usual hot-wire ammeters are too 
well known to deserve more than a brief enumeration. A shifting 
zero, à non-linear scale and a shunt ratio which depends on tem- 
perature, current strength and frequency, seem to be the most 
obnoxious features of these instruments. At the same time they 
are valuable instruments for work with variable currents, especially 
where the frequency is very high. 

In connection with the equipment of a radio-electric station at the 
University of North Dakota, the writer had need of an ammeter to 
put in the antennz circuit, and not finding on the market a suitable 


Fic. 1. 


instrument at à low price, he had one built by the departmental 
mechanician. This instrument has so satisfactorily met all objec- 
tions, including the item of expense, that it is hoped that this brief 
description of it will be of value. The wire used is No. 34 
“ Therlo," furnished by the Driver Harris Wire Co., and up to 0-6 
ampere per standard seems to suffer very little elastic after-effect 
when the heating current is removed. The sagging of a wire spanned 
between two supports is utilised to rotate a mirror or deflect a needle, 
as the case may be. The instrument also has the differential feature. 

Fig. 1 shows one view of the instrument with the cover removed. 
There are two independent systems of four Therlo wires each, 
stretched between fibre posts set on an insulating base. Only two 
of these wires on either side take part in the indication of the instru- 
ment, the others being connected in at will as shunts, to alter the 
sensitiveness of the ammeter. These shunts carry practically the 
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same currents as the indicating wires, hence have the same tem- 
perature, and thus give a shunt ratio independent of the current 
strength. Owing to the small diameter of indicating and shunt 
wires there is but little skin effect. "What little skin effect remains 
produces no effect on the shunt ratio, although it does undoubtedly 
slightly affect the sensibility of the ammeter as à whole. The two 
indicating wires on each side of the instrument are connected by 
light fibre bridges which pass inside the shunt wires. 

The right and left sides of the ammeter are made as symmetrical 
as possible, and the initial tension on all wires can be adjusted by 
means of lock nuts on the terminal lugs which pass through the 
corner posts. After adjustment is once attained the lugs can be held 
fast by the set screws in these posts. 


* Abstract of an article in the ** Physical Review.” 


Referring to Fig. 2, one of the pair of active wires on each side is 
represented by W, and W,; the vertical bridges by B, and B,; the 
initial length of the wires by L; the expanded length by L+AL; 
the needle by N; the mirror by M, placed on the suspension or pivot, 
and the corner posts by P,...P,. The last post, P,, is mounted on 
a sliding base operated by & screw with an insulating head which 
passes outside of the case of the instrument. This movement of the 
post provides for a simultaneous slackening of the pair of wires W,, 
thus allowing the sensitiveness of the right-hand side of the instru- 
ment to be altered, as the deflection, X, depends on the amount of 
initial tension in the wires. The differential feature is provided for 
by the two similar springs, S, and 8,, which connect the two bridges 
with each other and with the end of the needle. Further insulation 
of the right from the left-hand side of the instrument is attained by 
separating the springs by an inch of silk thread. With this arrange- 
ment only half of the detlection S is reproduced at the end of the 
needle, but this disadvantage is more than offset by the advantage 
of having & zero which is not fluctuating with the temperature. The 
temperature within the case of the ammeter after continual use runs 
up some 20 or 30 degrees, but the zero shift is scarcely noticeable, 
owing to the compensating action of the two sides of the instrument. _ 

The ammeter can be used as a direct-reading instrument, or as a 
comparator when both sides have been adjusted to the same sensi- 
tiveness. In the latter case the unknown current is sent through 
one side and the deflection reduced to zero by passing & known 
current through the other side. The suspension at M is a coarse 
silk thread, held very taut. 

The author calculates approximately the value of the deflection X 
in terms of the current, with the slightly erroneous assumption that 
the initial position of the indicating wires is in & straight line con- 

3 

necting the corner posts. He shows that IP= n "g^ where 

“a” is the expression coefficient of the wire; or I=CX, where 
C= K/2aL’R, a constant provided that R and a are constant. Now 
for Therlo wire R is very nearly constant, but so far as the author 
is aware a is undetermined. It is therefore evident that for measure- 
ments not requiring too high a degree of precision the ammeter 
could be conveniently used with an external constant resistance 
multiplier on low-frequency circuits. 

Experiment showed that the theoretical linear relationship between 
current and deflection is, after the first tenth of an ampere or so, 
almost exactly fulfilled. The steeper rise of the first part of the 
curve is perhaps accounted for by the more rapid relaxation of the 
tension during the smaller expansions. It is also possible that the 
coefficient “a” is not constant, although this does not seem likely. 
Dividing the scale of the ammeter into equal parts, it is found that 
for most practical purposes, neglecting the first 12 per cent. of the 
range, the calibration curve is sufficiently represented by the formula 
D=mI +b. Thus, two constants, m and b, determine the calibra- 
tion. The cost of construction, including labour, is about 32s. 
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MAGNETIC INDUCTION IN IRON AND OrHgR MarALS, By Sir J. A. Ewing, F.R.S. 
ce 10s. 6d. [Price 6s. 6d. 
PRACTICAL NOTES FoR ELECTRICAL Stupents. By A E, Kennelly & H. D. Wilkir son. 
A Pocket Book or ELECTRICAL ENGiNBERINO ForMuLa. By W. Geipel and H. M. 
Kilgour. Price 7s. 6d. nett. l 
ELECTRICAL TESTING FOR TELEGRAPH ENociNERERS, By J. Elton Young. New Edition 
in preparation. 
STUDENTS’ GUIDE TO SUBMARINE CABLE TestTina, By H. K. C, Fisher and J, C, H. 
l Darby, Price 7s. 6d. nett. 
SIGNALLING Across SPACE WiTHOUT Wires! THe Worx or Hertz AND Hrs Succes- 
sors. With new Chapter on Tuning. By Principal Sir O. J. Lodge. Price 5s. nett. 
Tus ART or ELECTROLYTIC SEPARATION OF Ma&TALS. By Dr, G, Gora. Price 10s. 6d. 
ELECTRO-CHBMISTRY. By Dr. George Gore, Price 2s. [Price 7s. 64. nett 
BEGINNER'S MANUAL OF SUBMARINE CABLR TESTING AND WonKING, Sy G. M. Baines. 
CARBON MAKING FOR ALL ErBcTRICAL Purposes. By Francis Jehl. Price 10s. od. 
"Tug EtEcTRICIAN" HANDY WIRB TABLES FOR THE Pockgr, By P, B. Down, Wh.Ex., 
, A.M.L.Mech.E. Price 2s. 6d. nett. 
THE MaNUFACTURB OF ErgcTRIC LiGHT CARBONS, Price 1s: 6d, 
Tus LOCALISATION or FAULTS IN ELECTRIC Licht CABLES By F. C. Raphael, N:w 
Edition tn preparation. "a 
THe SrEAM-ENGINB INDICATOR AND INDICATOR DtiAGRAMS. Edited by W. Worby 
Beaumont, M.1.C.E., M...M.E., &c. Price 6s. nett. 
Tug Practica: WinELESS Sting Ruts. By Dr. H. R, Belcher-Hickman, Price 2s, 64. 
nett. Reduction on quantity. 
(The remaining portion of this list of “THe ErmBcTRICIAN " SgRiES or Bocxs will 
TEES . appear next week.) 
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THE INVENTOR’'S LOT. 


As often as not, inventors, as a class, do not receive much 
consideration, and individually the inventor often raises 
a smile as being a sort of unpractical person. The reason 
for this is not far to seek. For very many years the inventor 
has been associated in the popular mind with such subjects 
as the production of perpetual motion, and probably most 
technical people have come across the inventor who is 
nothing but a crank. We remember not so very long ago 
meeting a man of this kind who had the word “ Inventor ” 
under his own name in gilt letters on his bag. In all pro- 
babilitv the owner was more renowned as a crank than 
as an Inventor. It is this class of man that does no good, 
and sheds an air of the ludicrous over his more distin- 
guished brethren, in the same sort of wav as a chemist, 
however renowned, is asscciated in the public mind with 
the making of pills. 

Yet the true inventor who procecds to solve a problem 
and is properly equipped for his work deserves much con- 
sideration, and it 1s this point of view that 1s taken by Mr. 
A. M. TavLoR as the subject of his address to the Birming- 
ham Local Section of the Institution of Electrical Engineers. 
It will be generally conceded that the industrial progress of 
any country is largely bound up with the activities of 
inventive genius. In the past this country has been 
celebrated for achievements in invention, but recently other 
countries have been as active, and perhaps more active, in 
this respect. Activity in this direction no doubt depends 
to a large extent upon the prevailing industrial conditions. 
One of our American contemporaries recently deplored the 
wholesale consolidation of interests in the United States as 
being detrimental to the progress of invention. From the 
point of view of cheap manufacture, large concerns are at 
a great advantage. On the other hand, they do much to 
reduce competition, and therefore they have not the sam? 
incentive to take up new inventions. Sometimes, indeed, 
thev may feel it preferable to keep new inventions as far 
as possible from seeing the daylight. Itis well known that 

some companies are willing to buy up petents merely for 

the sake of preventing their development, and if the patentee 
feels tha* he has no ready market elsewhere he may prefer 
to sell under any conditions in order to raise a little ready 
money and to recoup himself to some extent. This state 
of things, however, is not for the good of the State, and 
probably from this point of view a country like our own, 
in which there are many, though smaller, competing firms, 
is at an advantage in the production, or in the taking up, 
of new inventions, provided such firms are sufficiently 
prosperous to be able to spend a fair sum of money upon 
work in the nature of research. | 
The one way in which the State can give easy assistance 
( to the inventor is by having an enlightened method of 
| granting patents. Our own procedure has been modified 
| from time to time, and some of the modifications have 
probably been of doubtful valus. For example, the period 
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now allowed between the filing of the provisional and com- 
plete specifications is only six months. Anyone who knows 
anything of the subject is well aware that this period is 
much too short for the proper development of most ideas. 
It becomes necessary, therefore, for the patentee to consider 
very carefully just when it is desirable to patent any par- 
ticular idea. An idea in itself, without any work spent 
upon it, as a rule, is not worth patenting. It is almost 
essential that some work should be done upon it in order 
to determine approximately the conditions necessary for 
its realisation. On the other hand, the inventor always 
has the fear that someone else is working on the same 
problem, and that delay may rob him of his reward. From 
that point of view it is undesirable to sink much time or 
money without some protection. Even if an invention is 
roughly developed for the provisional specification, six 
months is a short time in which to develop it further 
sufficiently for the purpose of a complete specification. 
It is notorious that experimental work takes a great deal 
of time, and if apparatus has to be constructed there is 
alwavs still further delay. We therefore think it would 
be better if the previous period of nine months were adopted 
once again, or possibly one year. The period, however, 
shou'd not be made unduly long, as this would result in 
keeping other inventors in the dark for an undesirably long 
pericd. 

The question of what is, or should be, “subject matter "' 
is a somewhat difficult point, and we agree with Mr. TAYLOR 
that the present rulings are liable to give rise to hardship. 
The Ilgner patent, which was recently declared invalid, 
is a very good case in point. It relates to a system of 
electric winding which has been found to be very effective, 
and has been used to a considerable extent. The Court, 
however, concluded that there was want of subject matter 
because the action of what may be termed the various com- 
ponent parts was well understood before the date of the 
patent. Nevertheless, it will be generally acknowledged 
that something in the nature of inventive power was 
required to develop the system. A practical difficulty in 
such cases is that a manufacturing concern cannot be 
expected to develop engineering systems, however useful, 
if it cannot obtain protection of some kind, for such develop- 
ments generally involve a considerable outlay, and no 
private undertaking can afford to spend money on a large 
scale unless there is a prospect of a fair return. Conse- 
quently, it is harmful to an industrv if subjects of this kind 
cannot receive any protection. We think there is much 
to be said in favour of Mr. TAYLOR'S suggestion that this 
class of patent should be given limited protection, say, for 
10 years. | 

A matter which gives rise to difficulties at times is the 
relationship of the inventor to his employer when he happens 
not to be in an independent position. It is not uncommon 
for employés to have to sign an agreement to the effect that 
any patents they may take out during their term of service 
are the property of the employer. In this question Mr. 
TAYLOR is evidently in favour of the employé. Undoubtedly 
the inventor in this case deserves a good deal of sympathy, 
but it must be admitted that the question is not without 
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difficulty. There are cases in which if employés were 
permitted to take out patents they might do so and proceed 
to set up a rival business which would b» exceedingly 
harmful to the concern in whose services they are engaged.. 
It sometimes seems to be assumed, without any proof, that 
inventions produced during a period of service are due 
merely to the employé, and not to his surroundings. This 
may sometimes be the case; but, on the other hand, it 
must be remembered that most ideas require a great dea] 
of working up, and that the employer may have to spend a 
lot of money upon them before they are productive. On 
the other hand, it is quite obvious that very few employés 
will take the trouble to exert themselves in new directions 
if no reward is attached to the product. It appears to us 
that inventive efforts of this kind should be encouraged on 
some royalty basis, though it must be admitted that such 
a basis is rather difficult to fix, for the simple reason that 
it ought to depend to a large extent upon the relative 
amounts of work that must be done by the inventor and by 
the employer. Obviously, if the employé can bring some- 
thing forward in such a state that it 1s suitable to place on 
the market without more ado, his royalty should be high. 
On the other hand, if the assistance of the employer is 
necessary to a large extent in order to make the invention 
marketable, the royalty should be less. In any case, how- 
ever, we think it will be agreed that the policy so often 
adopted of allowing the employé nothing is altogether short- 
sighted, and no enlightened emplover should adopt it. 


REVIEWS. 


(Oopies of the undermentioned works can be had from TdE ELECTRICIAN Offloss, post 


free, on receipt of published price, adding 3d, for books published under 2s,  A^d 
10 per cent. for abroad or for foreign books.) 
— oo 
Die Asynchronen Wechselstrommaschinen. Part 2.—Die 


Wechselstromkommuta‘ ormaschinen : Ihre Theorie, Berech- 
nung, Konstruction und Arbeitsweise. By E. ARNOLD, 
J. L. LA Cour and A, FRAENCKEL. (Berlin, 1912: Julius Spring.) 
Pp. xvi. +660.  M.20. 

The work under review is a treatise on alternating-current 
commutator machines and forms the second part of the volume 
dealing with asynchronous machines—the last of the five 
volumes of Arnold's ^ Wechselstromtechnik." Ten years have 
elapsed since the publication of the first volume of this excel- 
lent series, which, with the appearance of the present book, 1s 
now complete. On the completion of this important work, 
therefore, it may not be out of place to enumerate the different 
treatises in this series :— 

Vol. I.—Theory of Alternating Currents. 
edition.) 

Vol. If.—Transformers. (1910, second edition.) 

Vol. III.—Windinys of Alternating-current Machines. (1912, 
second edition.) | 

Vol. 1V.—Synchronous Machines. (1904) 

Vol. V.—Asvnchronous Machines—Part 1: Induction 
Machines. (1909.) Part 2: Alternating-current Commutator 
Machines. (1912.) 

(The second edition of Vol. IV. is now in the press.) 

The above series on the technology of alternating currents, 
together with the two volumes on the technology of continuows 
currents, doubtless form the greatest contribution to electrical 
literature hitherto attempted. 

On the publication of the last part of * Die Wechselstrom- 
technik," one cannot pass over in silence the lamented death 
of the renowned editor, which occurred last November, though 
fortunately not before the completion of the MSS. It is, there- 
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fore, eminently appropriate that the last book of the series 
should contain an excellent photograph of Arnold. His ad- 
mirers will doubtless be grateful to the publishers for this 
tribute of respect paid to the memory of one whom posterity 
will place among those pioneers who, by the applications of elec- 
tricity, gave engineering the greatest impetus it has received 
in modern times. 

To many in this country it will seem strange that, in the 
treatise on asynchronous machines, the second part on alter- 
nating-current commutator machines should be longer than 
the first part, dealing with induction machines. And yet 
stranger will it appear to some that nearly as much space is 
allotted to polyphase as to single-phase commutator machines ; 
for, whilst the latter are well known to English engineers—if 
only by repute—the former are almost unknown in this country. 


According to the point of view from which these machines 
are regarded, they will appear good or bad; for the same 
feature which constitutes their chief advantage also forms 
their chief disadvantage. This is the commutator. Without 
the commutator, an alternating-current machine suffers great 
limitations, because the principle on which it works binds it to 
synchronism in some definite manner. With the commutator, 
however, this limitation vanishes, and practically any desired 
shunt or series characteristic can be obtained. But the pre- 
sence of this adjunct places stringent limitations on the design 
in practice, for, in addition to the troubles common to con- 
tinuous current, there are far worse due to alternating current. 
Nevertheless, so long as there is a demand for variable-speed 
three-phase motors or single-phase traction motors, alternating- 
current commutator machines will have their place. Hence, 
the present treatise, though applicable to a relatively small 
class of machines, occupies a very important place in electrical 
literature, whilst its exhaustiveness is fully justified by the 
difficult nature of the subject. 

The first part of the book is devoted to a treatment of the 
polyphase motor. It is interesting to note that, whilst most of 
the German literature on this subject traces the origin of this 
machine to Górges in 1891, an English patent was taken out 
by Wilson in 1888. During the latter part of the 19th and the 
early part of the 20th century, however, comparatively little 
was done to develop these machines, and it was not until the 
demand for economical speed regulation became pressing that 
the subject really attained importance. Thus it may be well 
sald that polyphase commutator motors are still in the experi- 
mental stage, and, like the single-phase types, are largely covered 
by recent patents. Nevertheless, the reader will soon find that 
these machines possess much more than academic interest ; 
for, after the chapters on the theory of the series and shunt 
types, there follows much practical information on the 
method of starting, the means of effecting speed regulation, 
and the design. In these chapters the student will find cleared 
up several knotty points which have hitherto been neglected 
or merely mentioned. 

Further chapters containing much useful matter deal with 
the experimental determination of the characteristics of poly- 
pliase commutator machines, compensated induction machines 
and the different forms of the cascade connection of polyphase 
commutator and induction machines. 

The second part of the book will probably excite the greater 
interest. It deals with single-phase commutator motors. The 
classification of these machines can be carried out in many 
ways, and three different methods are illustrated by the authors. 
In the next section, the fundamental properties common to 
all types of single-phase commutator machines are discussed. 
Special attention is given to the calculation of the leakage, the 
effect of rotor excitation and similar problems. Then are 
treated in turn the series motor, the repulsion motor and the 
se-ies-repulsion motor, along with the means used for starting 
and regulating the same. 

Following this, the various types with shunt characteristics 
are discussed, whilst, lastly, the authors deal with the design 
and calculation of single-phase commutator motors. Most of 
the machines worked out emanate from one firm, and it is easy 
to see that the development of these machines is not by any 
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means complete. The authors have, by these examples, 
doubtless accomplished the purpose they had in view in pro- 
ducing a text-book, though such examples will scarcely invite 
imitation. In the last chapter, the leading particulars of 16 
machines of various types are given. 

The treatise is doubtless the best that has vet been attempted 
and will be indispensable to all who are seriously interested in 
alternating-current commutator motors. 

STANLEY PARKER SMITH. 
Junior Heat. By Joux SaTrTERLY, M.A., D.Sc. (London, 1912: 
versity Tutorial Press.) Pp. viii. +184. 2. 

This latest addition to the text-books published by the 
University Tutorial Press is specially prepared for the Cam- 
bridge Junior Local and similar examinations. 

The work commences with an admirable introduction 
explaining the general effects of heat, and then, as each new 
subject is introduced, experiments are first described to exhibit 
the qualitative aspect of the phenomenon, after which quantita- 
tive determinations are explained in order to reduce the general 
principles to definite laws; and numerous worked examples 
assist in giving the student further insight into these laws. 

There are 13 chapters in all, each concluding with a good 
selection of problems bearing on the matters just discussed, 
answers to which are given at the end of the book, pp. 180-181. 
The most important points to be noted are printed in special 
type, and 76 carefully prepared diagrams will be found greatly 
to assist in the more complete understanding of the text. 

As many students commencing a course in physics select 
the subject of heat for special study, it is important that this 
should be presented to them in a form which shall be interesting, 
shall claim their attention, and make them anxious to proceed 
further, and the author has certainly succeeded in these objects. 
He has produced a text-book which ean be recommended with 
the greatest confidence to the junior student. B. W. C. 


Uni- 
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THE ABSORPTION OF GAS IN VACUUM TUBES.* 


BY S. E. HILL, B.SC. 


It has long been known that the continued discharge of a current 
through an ordinary glass vacuum tube causes a gradual diminution 
inthe pressure. Many investigations have been made into the causes 
of this disappearance of gas, but none of the experiments performed 
have allowed us to decide with certainty whother the action is a 
definite chemical action or merely a physic. absorption. J. J. 
Thomson inclined to the latter theory ; but the experiments of R. S. 
Willows,T carried out at the same time, did not bear out this idea. 

In 1907, Campbell-Swinton f published his experiments on the 
subject. He found that after à tube had been made to absorb a 
large quantity of gas, and was then heated to its fusion point, bubbles 
of gas appeared in the glass, which came to the surface and there 
burst. These bubbles appeared to be in the walls at an average 
depth of 0-12 mm. The glass was next crushed to powder in a 
special vessel, and the spectrum of the absorbed gas at once becanie 
evident. His final conclusion was that the gradual disappearance 
was due to the mechanical driving of the gas into the glass, and not to 
any chemical combination. 

Soddy and Mackenzie 3 repeated these experimonts, and obtained 
the Campbell-Swinton effect of the bubbles in the glass, but came to 
the conclusion that the gas which causes these bubbles is not tlie 
discharge gas driven into the glass. The bubbles are, in all proba- 
bility, à secondary effect due to the chemical decomposition of the 
glass under the influence of local heating produced during the bom- 
bardment. "They suggest, also, that in glass there are always present 
sufficient undecomposed carbonates and sulphates to account for the 
effect. No conclusion was arrived at as to whether the absorption 
of the gas was chemical or mechanical. Various other suggestions 
have been made. "Thus, it has been suggested that the gas is sliot 
right through the walls of the tube, but one of Willow's experiments 
negatives this. It has been thought that the absorption takes plece 
at the electrodes, but this interpretation takes no note of the fact that 
the effect is obtained with the electrodeless discharge. — 


* Abstract of a Paper: read before the Phy sical Society. 

T Willows, “ Phil. Mag.," April, 1901. 

f Campbell-Swinton, ‘ Proc." Roy. Xoc., Series A, Vol. LXXIX., April, 
1907. 

$ Soddy and Mackenzie, 


“ Proc." Roy. Soc., Series A, Vol. LXX., 
February, 1908, 
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When about to commence a fresh series of experiments it seemed 
probable that a study of the effect with the electrodeless discharge 
would lead to more definite results, and this for several reasons. In 
the first place, any possibility of electrode action is done away with, 
both as regards absorption and evolution of gas. This latter proves 
a continual source of difficulty throughout such experiments. 
Secondly, with the ring discharge, the ions are not directly shot into 
the glass, as is the case when metal electrodes are used. The possi- 
bility of this is still less if the bulb is screened to prevent any elec- 
trostatic effects. Under these conditions, that part of the disappear- 
ance of gas due to mechanical driving into the walls of the tube will 
be practically eliminated or, at least, greatly reduced. The following 
experiments were, therefore, carried out on lines suggested by Dr. 
Willows. The apparatus was arranged as in the diagram herewith. 
A is the bulb under examination, having a volume of about 200 cubic 
cm. It is connected, through drying tubes, to a Toepler pump and 
M'Leod gauge. "The. gas absorption was measured by the corre- 
sponding pressure change, the pump being cut off during the readings 
in order to make this greater. The secondaries of a 6 in. induction 
coil were connected to a spark-gap, G, consisting of two zinc balls of | 
diameter 13in. The width of the spark-gap was maintained con- 
stant throughout the experiments at about 3mm. Two Leyden jars 
were connected to the spark-gap, and from these went a coil of insu- 
lated wire, of about eight turns, which was placed round the bulb A. 
A great increase in the potential was obtained by blowing out the 
spark in the gap G. This was effected by means of a motor-driven 
blast. A discharge almost invisible without the blast, became 
brightly luminous when the spark was blown out, and also much 
steadier. 

The Leyden jars, spark-gap, &c., were insulated by standing on 
ebonite. The method of conducting an experiment was as follows :— 

The gas was pumped down to a low pressure by means of a Fleuss 
pump. The exhaustion was continued by the Toepler pump, testing 
at intervals to see if the discharge could pass. As soon as this stage 
was reached the pressure was noted and the spark-gap cleaned and 
adjusted. Thedischarge was then passed for a known time (} hour) 


——-'To Pump 
and Gauge 
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and the final pressure noted. The absorption could then be calcu- 
lated, knowing the volume of the apparatus. The bulb was then 
exhausted farther and another reading taken. The series was con- 
tinued until a stage was reached when the discharge would no longer 
pass. In no case could the discharge be made to pass at a higher 
pressure than about 0-4 mm., or at a lower pressure than about 
0-04 mm. After passing each discharge, the difference of pressure 
was calculated as & percentage of the mean pressure during the 
experiment. 

The first bulb experimented on was of soda glass. A series of 
readings was taken as explained above and the results plotted or a 
curve. Some fresh air was then admitted to the bulb and allowed to 
stand over night to dry. Another series of readings was then taken, 
and after this a third series. The absorption was less each time, but 
the general shape of the curve remained the same in each case, but 
the whole is, as it were, shifted bodily along to the right, towards the 
region cf higher pressures. The gre test absorption in the first 
experiment was 17 per cent. and in the last only 6 per cent. It 
scems, then, that the glass can be “tired ” by continual working. 
The seda bulb was then replaced by one of Bohemia glass. The 
ab:orptions obtained with this were less than half those of the soda 
bulb. The general shape of the curves remains as before, the shift of 
the maximum towards the right again being noticeable. 

E. lead glass bulb was next tried. The general shape of the curves 

as 2 gain the sme, the magnitude of the effect being about the same 
as i ndi Bohemia glass. The last bulb used was of Jena glass. The 
absorption of air was of about the same magnitude as that of the lead 
and Bohemia bulbs. The “ tiring ” effect was not so great with the 
others as with the soda glass. The order of absorption was thus: 
"oda, lead, Bohemia, Jena, decreasing from fi st to last. 

The glasses were then laid aside for over two months, and the 
series wa then repeated to see if they had recovered their power of 
absorption during this period. The results showed that the glass had 
recoverd practically nove of its absorptive power on standing. By 
the end of this second suries of readings the maximum absorption for 
the soda glass had decreased to 2} per cent., compared with an original 
l7 percent. With the lead, Bohemia and Jena glasses similar results 
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were obtained—t.e, in each cas» the glass is becoming “‘ saturated ” 
with the gas. At this stage it was noticed that the soda and lead 
glasses had each a peculiar deposit on the neck of the bulb. The 
layer was of a dark brownish colour and its thickness very slight—of 
the magnitude of the wave-length of light, as shown by the colours it 
exhibited. 

It was next decided to study the behaviour of hydrogen in the 
bulbs. If, during the above experiments, any chemical actions have 
taken place, it is natural to expect that various oxidation produets of 
the gas have been formed. With hydrogen we should expect corre- 
sponding reducing actions. The soda bulb was, therefore, put on 
again, filled with hydrogen and pumped out several times. As soon 
as the discharge was started the brown layer on the neck of the bulb 
gradually began to disappear. The first absorption of hydrogen 
was enormous, the pressure falling from 14-45 cm. down to 5-05 cm. 
on the gauge, giving 95 per cent. absorption, calculated as above. 
This absorption then rapidly fell off, and after four series became 
much the same as that for air. The lead bulb was then filled with 
| hydrogen, and with this the first absorption was 76 per cent. Here, 

“tain, the layer on the neck disappeared. With Bohemia glass the 

fizst absorption was 40 per cent., falling to 10 per cent. The Jena 
glass, which gave the smallest absorption with oxygen, gave the 
smallest with hydrogen, the maximum being about 8 per cent. 

If, now, the hydrogen has reduced part of the oxidation products 
formed, it seems probable that it should have the effect of increasing 
the power of re-absorbing oxygen. To test this the bulbs were again 
filled with air, and its absorption noted. In all cases the absorption 
was found to have increased, although only with the Jena and 
Bohemia bulbs did it approach near to its original v*!ue. 

To see if any electrostatic effects of the discharge come into play, 
the bulb was wrapped round with wet blotting-paper, and a series of 
absorptions taken. No difference in effects, however, was obtained. 

It was also noted that some of the bulbs showed the “ afterglow ” 
effect well. It was also thought that, if there had been any bom- 
bardment of the glass by the discharge, the phenomena of “ thermo- 
luminescence," described by Wiedemann and Schmidt,* might be 
obtained as in the case of bombardment by cathode rays. None of 
the bulbs, however, showed this effect. 

A review of the experiments shows that, in accordance with 
Willows' results, Jena glass is the best glass for vacuum tubes, as it 
shows least absorption. The order of absorption with oxygen (air) 
gives soda, lead, Bohemia and Jena, and the same order holds for 
hydrogen. 

In conclusion, it seems most probable that the absorption is chiefly 
of a chemical nature. That some chemical changes are present is 
shown by the deposits on the necks of the bulbs. "These deposits, 
unfortunately, are too slight for chemical analysis, but they may be 
modifications of the alkalis in the glass. The absorption of the active 
gas hydrogen is much greater than that of ogygen, and the various 
glasses keep the same order of appen with both gases. 
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CORRESPONDENCE. 


FACTS v. THEORIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In a recent review in your columns of my work 
* Studies in Terrestrial Magnetism,” the reviewer writes :— 
* The author says in his preface that he thinks we are still 
more in want of facts than of theories in spite of the 70 years 
th*t have elapsed since magnetic observatories were founded, 
and from one point of view we are entirely in accord with him. 
Thre are not enough magnetic observatories in this country." 
He goes on to explain that the object in view is the attainment 
of secular change data. 

I suspect that the reviewer and I do not mean quite the same 
thing by “ facts.” For the present purpose we may regard 
facts as of three kinds :— 

Facts A, the immediate results of observation daily accu- 
mulating at observatories. 

Facts B. results derived from the direct study of facts A; 
the laws, in short, obs rved by ins gnctic phenomena. 

Facts €, truths. 

It is in facts B, which are at the same time facts C, that 
I am mainly interested. There has been a creat accumulation 
of facts A—only some of which are facts ,C—though few 
observatories go back 70 years or even half that pe iod: but 
“ Wied. Annal. e 39, 1595. 
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many of these have not becn published, and from those that! 


have been published much more could be deduced by critical 
study than has been. 

The attitude I really took up was that the investigation of the 
laws which natural phenomena follow desirably precedes the 
attempt to explain these phenomena. 

An increase in the number of magnetic observatories in parts 
of the world where they are scarce—e.g., in Africa—is un- 
doubtedly a gocd thing. In Europe what is wanted is not so 
much an increase as a better distribution of observatories and 
the provision of improved instruments and of the staff neccs- 
sary for the production of really reliable data. Xo far as con- 
cerns this country, it is in my opinion highly desirable that 
magnetic observations sufficient to determine secular change 
should be taken from time to time in a number of districts 
remote from existing observatories, notably in north-west 
Ireland and the north of Scotland; but adequate provision 
could, I think, be made for this at a much smaller cost than the 
setting up of regular magnetic observatories with resident staffs 
would entail. For the more general problems of terrestrial 
magnetism—especially the study of magnetic storms—an 
observatory in the extreme north of Scotland, or, even better, in 
Orkney or Shetland, would be likely to be useful. But the 
adequate staffing of such an observatory, even if the funds 
existed for its maintenance, might prove a difficult problem.— 
Iam, &c., 

Kew, Nov. 10. C. CHREE. 
MR. CREEDY’S TURBO-CONVERTOR. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sig : On reading the account of the above in your last issue, 
it occurred to me that the induction machine bears many points 
of similarity with the different forms of the machine that has 
been so widely discussed in German litereture under the name 
* Doppeltgespeiste Induktionsinaschine." 

Without encroaching on your valuable space with a discus- 
sion of these, it may be of intercst to cite a few references where 
various applications of this machine— which is a special case of 
the general transformer—are dealt with. Thus, in 1899, Kloss 
took out a German patent (D.R.P. 109,986) for such a machine 
with a squirrel-cage rotor, to obtain specds in the ratio l: 2. 
Also Zielil, in the “ E.T.Z.,” 1905, p. 617, described an arrangc- 
ment, which he callcd a *“ Doppelfeldgenerator " ; and gave 
experimental results obtaincd when the machine was made to 
supply a syrchrenovs motor-generator. 

The theory of the ** Doppeltgcspeiste Maschine ” is discusscd 
in Arnold, * Die Wechselstromtechnik,” Vol. V., Part 1, and in 
Kittler, “ Die Allgemeine Elektrotechnik,” Vol. III. ; where 
the advantages of the machine as a turbo-generator are pointed 
out. 

As yet, none of the proposd applications seem to have 
ottaincd much practical importance, and it will be interesting 
to see if Mr. Creedy’s modification of this old idea can be made 
a commercial sucecss. Certainly the present tendency seems 
to be in the opposite direction, by making the units as free from 
complication as possible.—I am, &c.. | 

STANLEY PARKER SMITH. 

City and Guilds Engincering College, London, S.W., Nov. 11. 

“UTILISATION OF BOTH WAVES 
CLOSELY COUPLED TRANSMITTERS IN 
TELEGRAPHY." 

TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In the interesting Paper of the above title, published 
in THe ErEcrRICIAN of October llth, Messrs. Torikata and 
Yokoyama show that there is no advantage in arranging the 
circuits so as to utilise at the receiving station both waves 
emitted from the sending station. The experimental data 
are, of course, of value; yet it may be of some interest to show 
that the results they have obtained could have been anticipated 
from a consideration of the theory of coupled circuits. 

To simplify the problem, we will assume that waves emitted 
by the sending station are not damped. In that case we have 


EMITTED FROM 
RADIO- 


where (01 = 


reduce to 


THE ELECTRICIAN, NOVEMBER 15, 1912. 


for the receiving antenna and its coupled secondary the 
following equations :— 


1 
(uirtus )n Mit. - 
where E is the induced E.M.F. in the antenna, and L, R, C, M 


(1) 


have their usual significance. | 


If the circuits are tuned for one frequency, we have 
l 
L 1 : e co ]. d Peppe 
det io 0 and Lote i 0. 


Equations (1) reduce to 


BI, - Miol, 0, (2) 
Lo. EM 
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I, will have its maximum value when R,R, = Mo}, and 
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Now consider the case of tuning the two receiving circuits 


simultaneously for two different frequencies, say, «), and o, 


1 
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Using the value of w, or « in equation (1) and solving for I,, 


we get 
EMo 
2 A/R 2 2 42 9 P (1) 
V RER --M*oR, +R.) 
If there are two waves acting on antennae whose intensities 
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are proportional to E, and E, and the corresponding frequencies 
c» and. c», we shall have for the total current in the secondary 


circuit 
E Mo 
I,-I$541^"7,— C | 
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Assuming that the two waves are of thesame intensity, and 


neglecting R, compared with Mw, the above equation will 


2E 
R,+R, ©) 
As a practical example, we may take R, =20 ohms, which 
includes radiation resistance of antenna, and R, = 200 ohms, 
the high resistance of secondary circuit being due to energy 
absorption by the detector. We have, for single wave tuned 


"E 


E 


circuit, I; — x 0008E. 
2/20 x 200 
For double tuned system, 
I x 0:009 E 
2 290 — 


It is seen that in both cases we get about the same current 
in the secondary circuit which determines the intensity of the 
signal.—1 am, &c., 

Cambridge, Mass., Oct. 30. 
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HIGH-TENSION EQUIPMENT FOR ELECTROCHEMICAL 
PLANTS.* 


BY J. R. WILSON. 


Louis COHEN. 


Summary.—The author deals in a general way with the best type of 
equipment to use in an electrochemical works. Though his remarks are 
confined to American practice, they are equally applicable over here. 


The design and equipment of the electrical end of a modem 
electrochemical or an electrometallurgical plant calls for the con- 
sideration of endless detail, and fora very careful consideration of the 
process to which it is to be applied. With regard to the high-tension 
part, however, this is now practically standard, and it is to this part 
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* Abstract of a Paper read before the American Electrochemical Society. 
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that the author devotes this Paper. The difference between the 
modern power station and the average manufacturing plant is that 
in the power station the employés are all more or less experienced 
men, while in the factory anybody seems good enough—men who 
do a little of everything and are none too good at the best. With 
this end in view, the installation must be of the most simple con- 
struction, as nearly “‘ fool-proof " as it is possible to make it, and 
also easilv accessible should repairs or alterations have to be made. 
There is one rule which ought always to be enforced, and this is that 
no unauthorised person ought to be allowed in the high-tension 
department. Secondly, all operating devices on the low-tension 
side must be so placed that the employés can get at them without 
leaving their places. Thirdly, all dead metal exposed, such as 
switchboard frames, switch levers, transformer cases, generator and 
motor frames, &c., and, if possible, one pole of the secondary circuit, 
ought to be thoroughly well earthed, the earth wire of ample capacity 
and arranged so that it may be very easily inspected. The author 
knowa of more than one case where attention to this detail has been 
the means of avoiding a lot of damage. 

In the vicinity of Niagara Falls the primary current is delivered 
at a tension of 11,000 and 12,000 volts, and until recently it was all 
brought to the consumer's premises on overhead lines. On the 
American side this overhead construction is largely being done away 
with, the conduit system taking its place. This alteration saves a 
great deal of trouble, as it eliminates to a very large extent the 
heavy surging from lightning or other external causes. It is more 
expensive to construct, but no doubt it will pay in the end ; it also 
saves unsightly poles, thus tending to the better appearance of the 
town. In bringing in the overhead power cables the author has 
made it a rule to have these about. 20 ft. above the ground, 18 ft. 
being a minimum. This allows plenty of clearance for waggons, 
as the pole line generally follows the roadway, or there may be 
crossings that cannot be avoided. The cables are brought to 
terminal insulators fixed to the wall; as a rule the power contpany s 
jurisdiction ends at this point, they making the connection to the 
consumer's station here. The author prefers to build a special intake 
tower for this purpose, containing all the incoming switches. ligntning 
arresters, main circuit-breakers and necessary meters. This tower 
can be located where convenient, but it ought to be as central as 
possible, and where exten ions are contemplated these have to be 
taken into account when making the designs. From this point the 
various circuits are run to the different buildings. 

The terminal insulators of the transmission line are fixed to the 
wall at the height before mentioned, or the conduits. if these are 
used, brought through the base. "The overhead wires or cables are 
brought into the tower through porcelain tube: of proper insulating 
resistance. Both the terminal insulators and the leading-in tubes 
are protected from the weather by some kind of hood. Immediately 
inside the wall the cables are connected to the disconnecting switches, 
each conductor having its own switch. In polyphase installations 
where more than one set of incoming cables are required, each phase 
is connected, on the consumer's side of the disconnecting switches, 
toitsown bus bar. This allows any line to be cut out when required. 
It is generally well to provide space at this point for more than one 
set of power lines. These switches must be of ample carrying capa- 
city and clearance, and are operated by an insulated hook. Needless 
to say, they must never be operated unless the main circuit-breaker 
is open. They may be installed either with or without insulating 
barriers, according to the space at disposal. Immediately below the 
disconnecting switches the connections for the lightning arresters 
are made, and conductors run to the arresters. These ought to be 
located in a place by themselves, a part of the tower being bricked 
off for them. The rope for swinging the horn-gaps is led outside 
this chamber, thus givirig the operator an element of safety which is 
desirable, for, especially during the time of electrical storms, the best 
of arrestera are not to be trusted. All arresters ought to have their 
own disconnecting switches in addition to the horn-gaps. With this 
arrangement the whole apparatus can be cut off for repairs. Return- 
ing to the main conductors, these are led through properly designed 
choking coils, to flatten out any surging of the current, and from 
there to the main oil circuit-breaker. This oil breaker must be a 
heavy one, and if the factory is close to the power station, as at 
Niagara Falls, the best is none too good. The author once heard it 
solemnly stated that “‘ circuit-breakers were unnecessary in a well- 
designed furnace plant." This may indeed he the case where the 
source of energy is in the factory itself, and the engine, or other prime 
mover, is of the same capacity as the generator. The capacity of 
the latter being just equal to the load, the effect of a surge would be 
to slow down the whole installation, or to stop it altogether in the 
case of a short-circuit in the furnace itself, a condition that may 
easily happen. Few factory engineers (and this also applies to 
electrical contractors) seent to recognise the fact that this circuit- 
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breaker may have to open the whole power-house load, plus any 
surges that may be on the line at the time, and the power-house 
engineer, knowing this, ought never to connect up to a censumer 
without seeing that everything is well protected. "This condition, 
unfortunately, is not always observed. 

For factory purposes breakers are usually hand operated, as the 
extra expense of the additional apparatus required to operate the 
electrically operated type as a rule is out of the question, to say 
nothing of the extra complications and care. Immediately behind 
this breaker the power company's instruments are located, as well as 
any other high-tension instruments that may he required ; this 
arrangement makes a neat installation, as all the i incoming apparatus 
is in one place. From this room the various circuits are run wherever 
required. All cables are taken through walls in porcelain tubes, 
and the writer makes it a rute that no high- tension conductor, or any 
other part of the higa-tension circuit, shall be nearer the floor than 
7} ft., unless absolutely unavoidable. The cab!es or conductors are 
best supported on pipe brackets carrying the necessary insulators,. 
and are tapped for the various transformers or motor generators, 
as the case may be, each transformer having its own set of dis- 
connecting switches and oil circuit-breakers. The taps are first 
brought to the disconnecting switches, then to the series transformers 
operating the trip coils, then through the oil circuit-breakers to the 
transformers or motor generators, as the case may be. These 
eircuit-breakers are mounted on pipe framework, and are kept as 
higa as circumstances permit, the operating mechanism being led 
outside the hign-tension. room and placed where convenient. It 
would be a great improvement on these smaller circuit-breakers to have 
the tripping mechanism mounted on the switch itself, as is done in 
the larger sizes. This would obviate the placing of glass protection 
boxes around the remote control gear. The tripping mechanism, 
being usually placed there, is liable to be disarranged by grit and 
chemical fumes ; at the same time, it is liable to be tampered with, 
it being often easier to alter the trip than to find the trouble on the 
circuit. 

At this point it may be interesting to state that between the dis- 
connecting switches and the transformers a water rheostat is some- 
times placed ; a special singie-pole oil circuit-breaker being used to 
short-circuit it. Where transformers have to be started under full 
load this rheostat is of much greater importance than it would seen. 
In the first place, it is impossible to determine which phase thc trans- 
former circuit was opened on, and, consequently, when starting. it 
may be closed on a reversal of magnetism, thus causing a dead short- 
circuit, so to speak. Secondly. when closing in on or near the top 
of a wave, surging is sure to follow, and it is no uncommon thing to 
find the circuit-breaker coming out four or five times in succession ; 
thirdly, closing a transformer circuit under full load will cause severe 
stresses in any case. The transformer builders recognise this, and now 
build choke coils in the case, along with the other parts. Although 
this helps to a large extent, it is not adequate in all cases. The effect 
of a long column of water acting as a resistance allows the transformer 
to pull into step, as it were, without undue stress. In starting a 
750 kw. transformer, with 12,000 volts on the primary, under the 
most severe working conditions the author could devise, the imme- 
diate starting eurrent never exceeded one-sixth of the normal working 
current. The construction of this rheostat is very simple. Two 
wooden tanks are made and set up on petticoat insulators, supported 
on either a wood or a pipe frame. A loop from one of the poles is 
cut, one end brought through the bottom of one tank, and the other 
through the bottom of the other. "These cables terminate in cast-iron 
discs. The closing mechanism is à copper rod of suitable cross- 
section, fixed to but insulated from a wood bar, the wood bar being 
capable of being raised or lowered, and kept in position by sliding in 
grooves. To the ends of the copper rod are fixed cast-iron balls to 
give surface for the current to pass to or from the water, also to act 
as contact or arcing pieces, in conjunction with the metal dises 
mentioned above. Both the discs and the balls are screwed on to 
copper rods so as to be easily replaced if necessary, the rods to the 
dises passing through stufling boxes on the under side of the tanks. 
The movable rod is bent ‘ U " shaped, so that the vertical portions 
are coincident with the vertical axes of the tanks. This rod is raised 
or lowered by a rope, leading through pulleys to a winch placed in a 
convenient position in the low-tension room. The method of 
operation is as follows : The oil circuit-breaker is closed on one pole, 
the copper rod is next lowered slowlv till it makes contact. then the 
short-circuiting switch is closed, thus closing the other pole; the 
rod is then. raised to the top of its run ready for another occasion. 
The rheostat may be used for breaking circuit provided the column 
of water is long enough, but it is very much better practice to use the 
oil circuit-breaker, w vhich j is designed for this purpose, as the stress 
which may be set up by the change of frequency due to the are being 
maintained on the top of the water may cause troubles of its owne 
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The writer believes that this rheostat was first developed by the 
Niagara Falls Power Co. for use on its 2,200 volt circuit, where the 
charging currents must of necessity be heavy ; since then it has been 
modified to conform to varied conditions. 

In arranging a bank of transformers on a three-phase circuit for 
single-phase work it is as well to equip every fourth unit with two 
single-pole double-throw disconnecting switches. These switches 
are so wired that the transformer can be thrown on any phase, so 
that when a furnace is down for repairs the circuit may be kept in 
balance. At times this may be of some assistance to the power 
house if their load gets out of balance, as any phase may be loaded 
to suit them—a little courtesy which they appreciate at times. 

In furnace work especial, owing to the very heavy currents 
employed in the secondary circuit, it is good practice to get the 
transformers as near to their work as possible, so that the trans- 
former room must be located with this end in view. In designing a 
new plant this can very easily be arranged by keeping the trans- 
former room parallel to the furnace room, merely separating the two 
by a brick or concrete wall, the electrical apparatus being on one side 
and the furnaces on the other. "This room is roofed over complete 
in itself. By this means it is possible to keep the electrical plant 
reasonably free from dust ; many troubles can be traced to inattention 
to this simple arrangement. Interlacing the low-tension conductor 
bars, watchfulness in seeing that all exposed non-conducting metal is 
well grounded, and, in the case of reinforced concrete dividing walls, 
paying attention to the placing of the reinforcing steel so that there 
can be no closed magetic circuits, all tend to a successful installation. 
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A SPONTANEOUS ELECTROMOTIVE FORCE IN CELLS 
OF ALKALI METALS.* 


BY JAY W. WOODROW. 


In working with photo-electric cells, it was found that when the cell 
was insulated in the dark the alkali metal would develop a negative 
charge. As all attempts to remove this effect were unsuccessful, it 
was decided to investigate the phenomena more carefully. ‘The 
apparatus was set up as shown in Fig. 1. The alkali metal was 
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placed in the cell C and as high a vacuum as possible obtained by 
means of a Gaede pump so that a perfectly pure surface could be 
procured. The different metals investigated were cesium, potassium 
and an alloy of sodium and potassium formed by melting together 
masses of the two proportional to their atomic weights respectively. 
Throughout the investigation, the cell was kept carefully screened 
from the light by the box D. 

In measuring the potential, the electrode of the alkali metal which 
was connected to one pair of quadrants of the electrometer Q was 
insulated by raising the plunger of the key K. The other electrode 
and the other pair of quadrants were earthed. The maximum 
potential was determined from the deflection of the electrometer, 
which had a sensitiveness of 160 mm. per volt. In order to measure 
the current which the cell would give, the interior of a small cylindrical 
condenser (capacity = 24:55 E.S.U.) was connected in as shown at H. 
The outer cylinder of the condenser was connected to a potentio- 
meter by means of which any desired potential could be obtained. 
After raising the plunger of the key K, the potential on the exterior 
of the condenser was gradually increased so as to keep the electro- 
meter always at the zero position. From the known potential and 
capacity, the charge drawn into the condenser in a given time was 
determined and from this the current was readily calculated. 

The plunger of the key K was raised and the electrometer readings 
were taken at regular intervals. At first the deflection increased 
rapidly, but after a few hours the reading became constant. , The 
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curve obtained by plotting potential against time resembles a 
saturation curve. Typical cases are shown in Fig. 2. Curve I. was 
obtained with a cell in which the electrodes consisted of an aluminium 
wire placed parallel to the surface of the alloy of sodium and potas- 
sium. The cell from which Curve IL was obtained contained 
cesium and platinum electrodes. The time required for the cells to 
attain the maximum potential was found to depend upon the size 
and distance between the electrodes. In one cell, in which the earthed 
electrode was simply the end of a platinum wire, it required over 
30 hours to attain the maximum potential; while the other cells, 
in which larger electrodes were used, reached the maximum value 
in from two to four hours. If instead of earthing the aluminium (or 
platinum) electrode, it was kept at & constant positive potential 
equal in value to the negative potential attained by the alkali metal, 
the deflection was reduced to zero. 

The effect of the temperature upon the maximum potential was 
next investigated. The cell was heated by means of an electric 
furnace in which the wires were so wound as not to produce a mag- 
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netic field. The temperatures were read on a good mercury-in- 
glass thermometer suspended so that the bulb was in contact with 
the glass walls of the cell. 

The curves in Fig. 3 both indicate that the minimum effect is 
obtained at about 25°C. and the maximum at about 75°C.; while 
above the latter the potential decreases slightly and then remains 
very nearly constant with further increase in the temperature. At 
the higher temperatures the maximum potential was reached in a 
few minutes after insulation. This fact led to an investigation of the 
current which the cell would give. 

The current was measured as explained earlier in the Paper, and the 
desired temperatures were obtained as in the previous case where the 
potential was determined. In Fig. 4 are shown curves which 
represent the current given by two different sodium-potassium cells. 
These curves are seen to be identical with those which Richardson* 
obtained for the current between a hot platinum wire and a metal 
cylinder surrounding it ina high vacuum. That is, for temperatures 
above 30°C., the current given by a cell with electrodes of platinum 
and an alloy of sodium and potassium in a € vacuum will when 
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carefully screened from light be represented by i—aT$e-*/T, where 
a and b are constants and T is the absolute temperature. The 
dotted curve in Fig. 4 is the curve obtained by using a set of constants 
obtained from the above theoretical equation with one cell. The 
close agreement between these curves and the theoretical curves 
indicates that the current is due to an emission of positive particles 
from the surface of the alkali metals. Dr. S. H. Anderson, working 
in this laboratory (University of Illinois), has shown that the 
same curves are obtained from the alkali metals cesium and 
potassium. 

However, at the temperatures below room temperature the above 
equation does not hold. A maximum value was obtained at about 


* O. W. Richardson, '* Proc. 
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-. 0°C. as is shown by the curves in Fig. 5. As the temperature was 
still further decreased the magnitude of the current decreased and 
at the temperature of liquid air it was too snrall to be measured with 
any degree of accuracy. It will be seen that the curves in Fig. 5 are 
the same as those in Fig. 4 drawn on a different scale so as to show the 
snrall maximum at 0°C. It was observed that even with the best 
vacuum possible, the surface of the sodium-potassium alloy would 
not remain pure if an aluminium electrode were used. After a few 
weeks a white film would appear which caused a decrease in the 
maximum potential and current obtained. from the cell. Upon 
. examining severe cells it was noticed that only those which had been 
left short-circuited for some time in the dark showed this effect. If 
care were taken not to leave the ccll in the dark while short-circuited, 
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the surface would remain pure for a long time. In the later cells 
investigated the aluminium clectrode wes rc p'aced by one of platinum. 
After four months these cells still show a perfectly pure alkali-metal 
. surface. That is, a small beam of light is so reflected from the 
. metal that one cannot sec the spot where it strikes the surface. Time 
has not permitted a furthcr investigation to determine whether 
this formation of a film was duc to the gases contained in the 
aluminium electrode or to some action between the alkeli vapour and 
this electrode. - | 

No attempt has been made to explain all the phenomena described 
here. However, all the results point to the conclusion that some sort 
of positively charged particles are given off by the alkali metals in a 
high vacuum. As Dr. Anderson in a Paper heis preparing has shown 
that at the high temperatures this emission of positive electricity is so 
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great as to counterbalance the ordinary photo-electrie effect in the 

light, we conclude that this action is taking place in the light as well 

as when screened from light, but is overbalanced by the emission of 

negatively charged electrons at ordinary temperatures in the latter 

case. These investigations are to be continued further in order to 

investigate more thoroughly the nature of this positive emission and 
to determine the source of the energy. 
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PARLIAMENTARY INTELLIGENCE. 


— —— M 


MARCONI AGREEMENT COMMITTEE. 


On Wednesday of last week Sir Alexander King was unable to b> 
present for the completion of his examination, being engaged with 
another Select Committee. wo | 

Mr. W. LLEWELLYN PREECE gave some particulars of his experienc: 
in connection with wireless telegraphy, and said he thought the Post- 
master-General was well advised to enter into the agreement, as the 
Marconi Company's stations at Clifden, Glace Bay and Coltano (Italy) 
had demonstrated their ability to fulfil the Government's requirements, 
whereas no other system had done so. Though some of these might, in 
course of time, succeed in Working over 2,000 miles, it would have been 
unwise to have accepted an offer from any of them, as it would have 
caused a delay of at least a year. He did not consider the 10 per cent. 
royaltv excessive, because there would be no profit on capital outlay, and 
the estimate of receipts was speculative. The apparatus peculiar to the 
Marconi Company (not exceeding £10,000 worth per station) would be 
all that need be displaced if the Post Office decided to displace the 
Marconi system. He had done work with the Marconi Company, but 
this was for the Crown Agents for the Colonies. He had scen the Clifden 
station at work and was surprised at the reliability and speed of the work, 
which was continuous when he was there. Supposing the traffic at the 
prospective stations should prove very large and the Poulsen system 
developed so that it could do 150 words a minute, compared with the 
Marconi Company's 50 words, it might be profitable to spend money on 
changing the system for the sake of the extra revenue that could be 
earned. 

Replying to Mr. Faber, Witness said all the stations he had had to 
equip had been on the Marconi system. The Telefunken and other 
companies had been asked to tender, but their tenders were not worth 
considering. He was not a '' Marconi man," but the Marconi tenders had 
been lower than others. He agreed that in 1907 (as his father, Sir 
William Precce, said at that time before the Radiotelegraphic Convention 
Committee) the Marconi Company was a badly managed company, as 
regards its publie organisation. The Company was in a different con- 
dition now. He was not asked by the Post Office to go to Clifden. He 
applied for permission to go there with Mr. Buckley, chief electrician to 
the New Zealand Government. He thought it fair for the Company to 
have power to inspect the Post Office stations, as the Company held most 
of the master patents. He considered the Lodge patent, acquired by the 
Marconi Company, as the most important. The speed at Clifden at the 
time of his visit was from 20 to 25 words a minute. The Poulsen hand 
speed was about the same. By automatic they had done about 210. 
He knew the Poulsen Syndicate had communicated between Knockroc 
and Copenhagen—about 950 miles. He was not surprised to hear that 
the American Poulsen had worked at high speed between San Francisco 
and Honolulu up to sunrise, and with atmospheric disturbances. He had 
a great opinion of the Poulsen system. The Poulsen system duplex- 
stations could be closer together than the Marconi—probably about 
2 miles apart—as their tuning was closer. He thought the Company 
would lose money on the equipment of the stations at £60,000. He 
considered it reasonable that the whole of the 10 per cent. royalty should 
continue payable so long as any of the Marconi patents were used, because 
some of the minor patents might be dispensed with, but it would be very 
difficult to get round the Lodge or the “ four sevens " patent. He agreed 
that when these two patents expired the remainder would be less valuable 
than the whole. 

Replying to Mr. Falconer : Witness said he had never been employed 
by the Marconi Company, but he had supervised their contracts. He 
regarded the Marconi Company as being in a sufficiently strong financial 
position to undertake the work proposed for the Post Office. He thought 
it most important that such a contract should only be placed with a 
company which had shown that it was capable of performing the work 
required, as regards range, &c. Duplex working practically doubled 
the speed. Duplex and automatic high speed working could be com- 
bined. Inall probability, if another system were substituted for Marconi s, 
the whole of the Marconi patents would be displaced. 

In reply to Lord Robert Cecil : Witness said he did not know that any 
action against the Poulsen Company in America had been taken by the 
Marconi Company. 

Replying to Mr. Mooney, Witness said he did not know for certain 
that Poulsen had got messages through from San Francisco to Honolulu 
by dav. If he had done so Witness thought he would have heard of it. 

Replying to Mr. Maemaster : There had not been any great advances 
in wireless telegraphy published in the last two vears. ‘The Technical 
sub-Committee appointed by the Imperial Wireless Committee said they 
considered the Poulsen patents were quite clear of all Marconi and Lodge 
patents, and were likely to become of great value. He differed from the 
sub-Committee’s opinion as to their being clear of the Marconi Company s 
patents. | 

Mr. MACMASTER read extracts of reports showing that Capt. Charlton, 
who represented the Admiralty, had suggested to the Technical sub- 
Committee that, if Mr. Gandil could not give a satisfactory demonstration 
within a reasonable time, the Government. should, themselves, test the 
capacity of the Poulsen system for fultilling their requirements, The 
‘Treasury suggested that the Marconi Company should be approached 
with a view to getting a gradual reduction of the royalty if patented 
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WiTNESS said he approved of inviting tenders if there were two or 
three companies who could supply the same thing. 

In reply to Mr. Amery: Witness said the Admiralty worked by day 
about 1,000 miles. The Nauen station of the Telefunken Company 
claimed over 1,000 miles, but he did not think they had ever proved it. 
In connection with his stations in the tropics there had not been much 
difficulty due to atmospherics, except between Aden and Berbera, about 
850 miles, partly due to the small power hitherto used there. The worst 
part of the Imperial wireless chain as regards atmospherics would be 
between East Africa and Singapore. 

Mr. AMERY said he understood the Marconi Company took action 
against the Lodge-Muirhead Company and the Great Eastern Railway Co. 
jointly, and that the action was dropped because they had no case. 

Mr. GoprBEY Isaacs (who was told by the Committee he could not be 
heard at that stage) said that was a very damaging statement to him and 
was not true. 

In reply to Mr. Terrell, Mr. PREECE said he thought the Lodge patent 
covered the Poulsen system and that Poulsen could not work without 
infringing that patent. The cost of converting a Marconi station to a 
Poulsen station would be something like £10,000. It would be very 
difficult to convert a Marconi to a Poulsen aerial, but he thought the 
Poulsen would have to use the Marconi aerial for long-distance work, as 
the latter would be better, even for the arc system. To send a message 
2,000 miles by the Marconi svstem by day a power varving from 100 kw. 
to 300 kw. would be required. He understood from the agreement that 
all Government messages must be sent free. 

In reply to Sir Herbert Roberts, Witness said he was there bv the desire 
of the Postmaster-General and not at the instigation of the Marconi 
Company. 

In reply to Mr. Harold Smith: The Marconi system would have re- 
quired more power than the 34 kw. used by the Poulsen system at 
Cullercoats for working about 500 miles. He could not sav whether the 
Marconi system would require more power than the Poulsen system for 
2,000 miles, if it reached that distance. The Poulsen messages were not 
more difficult to pick up than the Marconi. It would not be a very 
serious thing for the Company if thev lost this contract at anv time. 
He did not hold any shares in the Company. It would be a feasible 
scheme to some extent for the Government to have erected stations 
up to a non-committal stage—not committing themselves to any system, 
but it would have cost more if they put in foundations for plant. before they 
knew what plant was to be used. 

In reply to Mr. Parker, Witness said there was no reliable automatic 
long-distance system now working. 

In reply to Mr. Wm. Redmond, Witness said it had been open to the 
Poulsen or any other system to qualify for this Imperial service ever since 
it was first mooted at the Melbourne Conference in 1909. There had been 
rumours that the Company was being given a monopoly for 28 vears. 
That was not so, as the Government could cease using the Marconi 
apparatus when they liked, and at the same time cease paying the 
royalty. 

Questioned by the Chairman, Mr. Preece said he had no financial 
interest in Marconi's Company nor in any company or syndicate connected 
. with Marconi's Company in this country or elsewhere. Neither had any 
. member of his familv, to his knowledge. 

The Committee have continued their sittings this week. and at the 
meeting on Monday Sir ALEXANDER Kiva, who was called for the 
completion of his examination, said, in reply to Mr. Macmaster, 
. that the Post Office followed tho advice of the Treasury that the 
condition that the Marconi Co. should construct all future long-distance 
_ stations for the Government should be dropped. Mr. Isaacs agreed to 

drop the provision for the company to have the right to construct all 
. such stations during five years. On June 24 the Treasury advised that 
the Postmaster-General should delete the provisions that the Postmaster- 
General should be bound to seek the advice of the Marconi Co. in regard 
to any apparatus he proposed to use and that the company should have 
the right to inspect the Government stations. The latter provision 
remained in the agreement but was somewhat modified. It was probable 
that the company would always control the situation by purchasing 
other people's patents. In April, 1910, it was stated that the Fessenden 
station at Washington had an effective range of 3,000 miles, but he had 
' recently heard that the station was not yet finished. The Post Office did 
not write officially to the U.S. Government in regard to the Washington 
station, but some inquiries were made before the Marconi tender was 
accepted. "Tenders were not invited for the erection of the stations, 
because it was not the practice of the Post Office to invite tenders from 
persons unless they knew they could do the work. He had a telegram 
(which he handed in to the chairman) from the Consul-General at San 
Francisco, stating that the Marconi system had sent by night a test 
message from San Francisco to Honolulu, the time occupied in trans- 
mission being about 20 minutes. This was sent by the Marconi's ship 
and shore station, which is equipped with 10 kw. but usually works with 
5 kw. and up to about 300 miles. The message was clear in spite of four 
errors in sending. He only quoted this to show that night working was 
of very little use as an indication of what could be done bv day. 

In reply to the Hon. Neil Primrose, Witness said he thought there was 
no precedent for a Government giving a contract to a company after 
p giving the company the assistance and co-operation of the 

overnment's experts in demonstrating the ability of the company to 
carry out a contract. He thought there were always some fluctuations 
in the price of the shares of à company which obtained an important 
Government contract, The Post Oflice were getting much more for their 
money under the agreement than the Admiralty got under their contract 
with the company. In that case the Admiralty would have had to give 
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the whole of the receipts for commercial work to the company, if the 
Admiralty stations did such work. 

By Mr. Terrell: Witness did not attribute the increase and fluctua- 
tions in the price of the shares of the Marconi Co. to their obtaining the 
Post Office contract. The shares reached their highest price when the 
company acquired the business of the United Wireless Telegraph Co. in 
America. He supposed he could have seen the Marconi apparatus to 
ascertain whether there were any secret processes. He had had during 
the last month or so a list of secret processes that the company used. A 
knowledge by the Post Office whether the company had any secret pro- 
cesses was not material to the bargain. He did not agree that it was not 
the duty of a department to consider that question. As Mr. Terrell said, 
the patents of the company could not be put into operation in this 
country without the licence of the Government, and the Government 
could have used the company’s patents without the company's consent, 
on payment of such a consideration as the Treasury decided. In regard 
to a document prepared by the Postmaster-General in June, 1911, for the 
guidance of the Imperial Wireless Conference stating that the service 
between Clifden and America had not reached a stage at which it pos- 
sessed a definite commercial value, he did not know what a “ definite 
commercial value " meant. It might be that the Post Office were bad 
negotiators, but they did their best. If, for example, the whole of the 
Marconi apparatus was abolished from the Government stations except 
one instrument, such as an amplifier, the Government would still have 
to pay the 10 per cent. royalty, but if an inferior service could be got 
without such amplifier the Government would have the inferior service 
rather than pay the 10 per cent., provided such inferior service did not 
cause a great diminution in revenue. 

Mr. TERRELL said that made this an outrageous bargain on the part of 
the Government. 

Witness (continuing) said the intention of the clause prohibiting com- 
munication between parties to the agreement was intended to prevent 
the Home Departments communicating information concerning the 
Marconi patents or knowledge obtained from the installations to the 
Colonial Governments. When the company gave up the stipulation that 
for five years the company should erect all Government stations, they 
limited the release of the Admiralty from the prohibition of communi- 
cation of information to other Departments and (Governments by in- 
serting a condition that they should only communicate with parties to 
the agreement. Mr. Isaacs said at one time the five years was important, 
but in his last letter he said he did not attach anv considerable importance 
to it. That was the way all business men did business. 

Mr. TERRELL: Except the Post Office. 

Sir Alexander King continued: The Post Office received verbal 
authority from the Treasury on March 7 before accepting the Marconi 
Co.'s tender. His view was that the acceptance of the tender was not a 
contract and that there would be no contract. until the House of Commons 
approved the agreement. He did not agree with the Treasury’s sug- 
gestion that the Marconi Co. wanted the right to inspect Government 
stations not merely to see whether their patents were being infringed but 
so that they could see their opponent’s secret processes. He thought the 
Post Office would allow any patentee to inspect Government installations 
to see if his patents were being improperly used, but they had never been 
asked. The Marconi Co. would have to be consulted before any modifi- 
cations or improvements could be introduced into a station. That did 
not mean that any invention the Post Office decided to adopt must be 
submitted to the company. The agreement only said they must seek the 
company’s advice, not that they must obtain it. 

Mr. W. RepMonp said the agreement provided that the Post Office 
should seek but should not be bound to adopt the company’s advice. 

Witness said the Admiralty estimate included £8,000 for royalty per 
station in addition to the 10 per cent., therefore to that extent the recom- 
mendation of the Cable Landing Rights Committee that £60,000 per 
station was a fair price was based on erroneous information, but had their 
information been correct, the Landing Rights Committee would have 
advised that the negotiations with the Marconi Co. should be continued 
as there was no other svstem available. The contract included a section 
across Africa, 2,184 miles in length, and that was a strong reason for 
accepting the Marconi tender and not asking the Admiralty to equip the 
stations. The Marconi had worked over about that distance overland 
in Italy. 

Mr. BEECH THOMPSON, president of the Federal Wireless Telegraph 
Co. of the United States, said his company (holders of the Poulsen 
patents in America) were fitting up the big station at Arlington, Washing- 
ton, for the U.S. Government. The orders for the plant were placed with 
the General Electric Co. and the Western Electric Co. At present they 
had only a 30 kw. generator at San Francisco. They worked 163 hours 
outof the 24 between San Francisco and Honolulu, ending about 10:30 a.m. 
by San Francisco time and between 7:30 and 8 a.m. by Honolulu time. 
They commenced working 163 hours about Oct. 20 last. The stations 
were not built until July. A little over a vear ago he and his directors 
decided that, as they had proved that they had a reliable system from 
San Francisco to Los Angeles (about 400 miles). they would go in for 
the commercial development of the system, and they were now doing 
regular work for many important firms. ‘The Western Union and Postal 
Telegraph Co.s had quadrupled their canvassersin Jan Fran iseo and Los 
Angeles in consequence of the competition of his company. The longest 
distances they were working commercially was through El Paso and 
Kansas City to Chicago, about 1,000 miles to El Paso (Texas), and over- 
land. They worked from San Francisco to Chicago (2,400 miles) by 
relays. They had worked from Kansas to San Francisco (2.000 miles) 
in the day-time, but it was not reliable, as the sending plant was only 
4 kw. They put up two stations, one wave-length apart and connected 
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them by wire so that one could be receiving and the other sending without 
any delay. That was the relay system adopted. There were two relays 
in the communication between San Francisco and Chicago—at El Paso 
and Kansas. He did not know whether they could work reliably by day 
any further than from San Francisco to El Paso with their old stations, 
but they had two new stations at San Francisco, one with towers 300 ft. 
high and one with towers 440 ft. high, and he did not know yet how far 
the latter would communicate. 

Replying to Mr. W. Redmond, Witness said he knew nothing of a letter 
sent to the British Post Office by Mr. Gandil on Oct. 27, 1911, in which he 
said he was endeavouring to form a British company to work the patents. 
and that in view of the statement in Parliament to the effect that the 
British Poulsen Co. would get an opportunity in due course for making & 
bid for the Imperial wireless service there would, he anticipated, be no 
difficulty in getting the British company organised. The second day 
after Witness's arrival in London he met Mr. Baxendale, who was 
managing director of the new company, and learnt from him of its 
formation. He did not count anything done by a station that could not 
be done every day and hourin the year. He related that on one occasion 
when he was at Honolulu carrying out tests at night, with the small 
set they had there, they read a message from the “ Manchuria,” 2,800 
miles from Honolulu, and they also received a message which must have 
come 8,000 miles from Honolulu and on the same night they could read 
every one of their stations on the Pacific Coast. Four days after they 
got their Poulsen stations right along regularly, and could not get one 
of the others (the others were then the United Wireless, now the Marconi), 
but they could not detect very much difference in the Poulsen stations, 
and that convinced him they were on the right track. They had found 
something which accounted for some of the freaks. They sent two 
messages from the same antenna at the same time, and they found 
messages coming in on both wave-lengths clearly ; suddenly one would 
die out, but the other would be as clear as ever. If they changed the 
wave-length of the one they could still work the other just the same. 
They were still sending two wave lengths from the same antenna at the 
same time. "They had not yet the equipment foreommercial work between 
San Francisco and Honolulu at all times of the dav. They wanted more 
power than they had for day work. He believed they had a system now 
that would do more work in 24 hours from San Francisco to Honolulu 
than could be done from Clifden to America. The Federal Co. did not 
tender for the Imperial wireless scheme. They knew nothing about it 
until they read in the papers about the Marconi contract. Fe tho. ght 
the arrinzemea s with thes rtishcompiny wou.d ve mace with na week. 
The new inventions for increasing the capacity of the stations could be used 
by arrangement by the i ew English company of which Mr. Baxendale was 
managing director (he thought it was the Universal Radio Syndicate, 
Ltd.) His company had no contracts with the United States Govern- 
ment, which had been trying all systems. They, like the Federal Co., 
prefe ied. the quenched spark, which they were now using. The U.S. 
Government had tixed no special limit as to the time when the system 
should be at their service, but under the U.S. law the limit would be two 
years. The whole of the communications with the Government consisted 
of an interchange of conversation and one or two letters. He thought 
the station at Washington would be ready by the 1st December next, 
and then the tests would be carried out. General Wood, the head of the 
Army Signalling Department, inspected his company's station, and said 
the system would revolutionise wireless. He (Witness) had told the 
Government he could be ready to work the stations across the Pacific 
in six months. If there was any delay it would be in the erection of the 
Rtasions by the Government. He could equip them in 30 days. The 
Government's experts were all satistied that the continuous wave his 
company was using was far more reliable than the spark, either by day or 
night. The departments dealing with the matter were the Navy and the 
War departments. The Washington station would communicate with 
Kansas—about 1,400 miles. He thought the U.S. Government were 
satisfied as to distance, but wanted to see if his company could deal 
quickly with the quantity of work they would want done. In his 
negotiations with the Government departments the question of working 
over 2,000 miles did not arise. After 10:30 a.m. by San Francisco time 
the signals grew weak. 

In reply to Mr. Gordon Harvey, Mr. THompson said there was much 
more reliability with the undamped than with the damped wave. The 
longest distance they were working all day commercially without relays 
was from San Francisco to El Paso (Texas), about 1,150 miles. "This was 
overland. They had not done a longer distance by sea all day. They 
had worked 16$ hours out of 24 between San Francisco and Honolulu. 
That had been done since about Oct. 20. He did not claim that three 
weeks was a sufficient test to prove the reliability of the service for work 
all the year round. 

Replying to Mr. Harold Smith, witness said the Government had built 
at Arlington a tower 600 ft. high, and two towers over 400 ft. high at a 
cost of about $250,000, and guaranteed to supply the company with 
200 kw. of power. The Government offered to guarantee the company 
$250,000 worth of work. The antenna in the Poulsen system did not 
have to be so large as in other systems for the same output. Greater 
power enabled a greater distance to be covered, provided other things 
were suitable. The masts in his stations were about 600 ft. apart. 
At their two stations at San Francisco they had sent two sets of messages 
from one station to Portland and received two sets of messages at the 
other station from Los Angeles at the same moment. The average was 
30 words a minute. He did not believe that a spark system had done 
50 words a minute by hand work. 

He did not agree with Mr. Preece’s statement that if the Poulsen system 
had to work long distances a horizontal aerial like Marconi’s would have 


to be used. His system was much more closely tuned than Marconi's, 
and less likely to be tapped. The ordinary receiver of spark ms 
would not receive the Poulsen signals. The Poulsen patents would have 
to be infringed to do it. He was advised that Marconi's system infringed 
upon Poulsen, but the Poulsen system did not infringe upon Marconi. 
Two actions brought by the Marconi Co. against them were still pending. 

Yesterday (Thursday) the Committee heard the conclusion of the evi- 
dence of Mr. Beech Thompson, who gave some particulars regarding 
the relations of the Danish, British and American Poulsen interests. 

At the conclusion of Mr. Beech Thompson’s examination the Com- 
mittectadjournedluntil Monday, when Sir David Graaff, Minister of Publio 
Works and Posts and Telegraphs of the Union of South Africa, will give 
evidence. 


LEGAL INTELLIGENCE. 
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Telephone Arbitration. 


The proceedings in this arbitration to determine the amount to be 
by the Postmaster-General for the undertaking of the National Tele 
Co. have been continued during the week, before the Railway and Canal 
Commission. 

The Sovicrror-GENERAL, who continued his reply for the Postmaster- 
General, said that, having reached the value of the plant when new, they 
must then decide what was the proper measure of depreciation to be 
applied. The test was, W hat would it have cost a normal purchaser with 
no exceptional means of construction, and under no exceptional disadvast- 
tages, to construct the plant in its then condition and have it ready a$ the 
end of 1911. The question what it had actually cost the vendor was 
immaterial; and, he submitted, in view of the evidence and the figures 
which had been agreed, it was now also immaterial to know whether the 
hypothetical constructor would require any one period rather than kon 
other for doing the work. A commercially fair time would be requi 
and he admitted that interest during construction should be allowed for 
one year, but he did not admit that the rate of interest fixed by the com- 
pany should be accepted. The company claimed two millions odd for 
local supervision ; but that was only calculated by making the percentage 
allowances, which he contended were too high. So also with the items 
for ordering and storing, and for obtaining wayleaves. The period on 
which the percentages was calculated was quite abnormal. The company 
had known since 1905 that it was to be bought in 1912 on the baais of 
reinstatement cost less depreciation, and that it was important to keep 
records of what plant actually cost; but, though they had done a large 
amount of construction during the time, they had kept no record as to 
the amounts spent on construction supervision and on maintenance super- 
vision, and they were obliged to rely on the memories of their staff. 
He said that the way in which the company sought to charge for office 
expenses had been arrived at on a wrong basis, as, in arriving at the 
percentage of office expenses to the total expenditure, the capital, 
revenue and all other expenses relating to the carrying on of their busi- 
ness had been included. lIn the first place, he maintained that the 31 pet 
cent. addition to labour, as put forward by the Post Office, was a figure 
which had been confirmed by a great deal of practical testimony from 
contractors and others. In the second place, he said that they had Post 
Office experience to support their position, although it was true that that 
was piecemeal experience, like that of the company. He, however, 
claimed that the figure put forward by him was fair. Thirdly, he said 
that, apart altogether from the independent testimony confirming their 
figure, there were a series of checks upon their calculations which might 
be used with advantage. His case, broadly, was that the evidence 
established the fact that there was solid ground for saying that the 
addition which it was proposed to make was fair. He said that that 
which he said was the proper charge for contractors' profits and super- 
vision was left unchallenged, apart from the question as to what was to be 
regarded as the proper economic period for construction to be adopted 
as the foundation of the calculations. When contractors did work with 
& definite scheme before them they did not want storage at all, nor was 
it usual to allow contractors’ profits on the materials when the manu- 
facturer was supplying from his own factory the thing which he was 
going to lay in the ground for the contract. He did not chang a separate 
profit upon that. The evidence as to that on the part of the Postmaster- 
General was overwhelming, while on the other side it had not been 
challenged either directly or in cross-examination. Whether it was a 
case of overhead wire or underground cable, the question of supervision 
of labour was not affected in anv way by the question as to the purpose 
for which the work was intended. The witnesses had arrived at the 
conclusion that 21 per cent. was the right figure to set down for super- 
vision of labour, and the other side had not challenged the contention 
that manufacturers when laying themselves were not accustomed to 
charge extra profit as supervision charge. 

Sir ALFRED Cripps said that the calculations as put forward by the 
Post Office in the matter of supervision and materials were wrong and 
untrustworthy, because 24 vears was not a sufliciently long period to fix 
as an economic period for the work. 

The Soricrron- GENERAL said that the ratio was the thing they were 
talking about, and they did not make the cost of construction, so far as 
supervision was concerned, greater or less so long as the ratio remained 
the same. Supervision was not a function of time, although it might be 
regarded as a function of labour or material. In whatever aspect it 
might be regarded, so long as the time was a time in which the work 
could be carried out under normal conditions, time would not affect 
the question of material or labour. It was not a fact that that great 
work of construction was carried out with the samo relationship between 
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employer and employed as existed in the case of master and his butler. 
They had the evidence of experts of all sorts to show that the 20 or 21 
per cent. was right. It was a ratio of a salary to a wage, and not of a 
salary to time. If they did the thing 12 times as fast, they paid out the 
wages 12 times as fast, and in the end the result was the same. 

Sir Jas. WoopHovseE : If you do the work in shorter time, it does not 
follow that the wages will be the same, because it may involve night 
labour, which is more expensive. 

The SoricrroR-GEN ERAL said that to that extent he would admit that 
the wages figure would be larger, and the proportion of cost of super- 
vision to labour would be smaller. Eis position was that the funda- 
mental cost had been arrived at on the basis of a normal period for con- 
struction, and, secondly, that 21 per cent. for supervision was the proper 
figure for a normal rate of coasiruction. 

On Wednesday the Solicitor-General continued his speech. on the 
first part of the case for the Postmaster-General, addressing himself 
particularlv to the evidence bearing upon the question of temporary 
storage. "The Post Office calculations provided £20,000 for temporary 
stores, although his case was, and it was largely supported by evidence. 
that it was wrong to sav that work done by the contractors was going to 
involve the storing of materials necessary to the carrying on of telegraph 
or telephone business. The evidence of the contractors was very strong 
as showing that substantiallv, and for the most part, stores were not 
needed and not used, although sometimes it might be necessary to pro- 
vide against accident. Then arose the question of including, as had been 
cone, the item of recovered stores in the cost of maintenance. That was 
wrong and misleading, and would make some difference when they came 
to subdivide the salaries between construction and maintenance. There 
were also other errors which reduced the value of the company's figures. 
In illustration he took the two large towns of Manchester and Cardiff, 
in both of which the recovered stores had been added to maintenance, 
while in Manchester he found that 1,923 directories had been set down 
as an item of construction. [n Manchester 62 per cent. was declared to 
be construction expenses, but if they deducted those matters which he 
said had been included in error the 62 per cent. would be reduced to 
53 per cent. The statements on both sides, however, should be regarded 
as having been made in good faith, but the errors to which he was pointing 
would show the Court upon which set of statements they could best rely. 

. The question arose as to the probable duration of the proceedings, and 
Sir John said he thought he would be able to finish the depreciation case 
in a day, and if the Court adjourned until Monday he hoped to be able 
to conclude his speech on Tuesday. 

Mr. DANcKwERTS, K.C., said that if the question of land and buildings 
were gone into it would take many more days. 

The Sopticrrog-GENERAL : I am glad to sav that that part of the case 
is in the hands of the Attorney-General. 

Mr. DANCKWERTS, asked as to the remaining branches of the case, said 
that he was unable to make a definite statement. as, owing to thunder 
clouds in the air, he had been unable to confer with the Attorney-General. 

Mr. Justice LAWRENCE said that when the Court had made up its mind 
on the first part of the case thev hoped it would not be necessary to 
contest some of the other matters which might be very burdensome. 

The hearing was then adjourned until Monday next. 


Re Edmundson's Electricty Corpn. (Ltd.) 


On Tuesday Mr. Justice Neville sanctioned a petition for reduction 
of the capital of the above company. 

Mr. Youncer, K.C., in support of the petition, said that the resolutions 
whieh had been passed unanimously by the shareholders were for the 
reduction of the ordinary shares from £5 to £3 which would represent the 
amount of capital lost or which was unrepresented by available assets. 
The company had also passed special resolutions for the redistribution of 
its shares by which the preference sharehoklers gave up thcir right to 
arrears of dividends and the exchange of certain shares having an accu- 
mulative dividend for shares of a non-accumulative character. In return 
for what they had given up the preference shareholders were to receive 
l per cent. higher dividend than the 6 per cent. their shares had pre- 
viously borne. It was proposed to reduce the 80,000 ordinary shares 
from £5 to £3 which would represent the loss of £160,000, and then it was 
proposed to divide the 80,000 preference shar-s into two classes, 40,000 
of which were to have an accumulative preference and 40,000 a non- 
cumulative dividend. The future capital would be £640,000, divided 
into 80,000 ordinary shares of £3 each, 40,000 cumulative preference 
shares of £5 each, and 40,000 non-cumulative preference shares of £5 each. 


Dispute over Electric Plant. 


, On Tuesday the Official Referee (Mr. Muir Mackenzie) had before him an 
action by Mr. A. R. O. Gery against the Day Motor Co. (Ltd.)for the re- 
covery of £52 money paid by plaintiff to defendants in respect of the installa- 
tion of electrical generating plant at plaintiff's country house in Carmar- 
then. Plaintiff alleged that undera contract in writing defendant company 
agreed to supply in 1911 electrical generating apparatus according to 
certain specifications and conditions, viz., that it should work direct and 
that it should be efficiently governed automatically so as to permit of a 
momentary speed fluctuation of not more than 6 per cent. on a sudden 
alteration of the load to the extent of 25 per cent. between a 50 per cent. 
and a full load on the engine. On Nov. 13, 1911, defendants delivered 
the apparatus whieh purported to comply with these conditions. Plaintiff 
paid £52 as part payment on delivery. Subsequently he found that the 
plant did not comply with the conditions, with the result that the appara- 
tus was useless. 


.eontinued to be about the same. 
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Defendants denied liability and counterclaimed £21. 11s. 6d., being. 
the balance due on the price of the plant. also certain ex penses. 

Mr. B. Warp (for plaintiff) said his client required the plant for lighting 
his house electrically. He consulted Mr. Browne, an electrical engineer, 
and subsequently the contract was placed with defendant company. 
He read the evidence of Mr. Browne, which was taken on commission, as 
he had been called to South Africa. 

Plaintiff gave evidence and said he gave the work to defendants 
because their catalogue seemed to contain what he wanted—a very 
simple engine which could be managed by any unskilled artisan, The 
delivery of the plant was very late and it was not complete. There was no 
representative of defendants present when it came and the plant was 
eventually assembled by the firm who were wiring his house, Messrs. 
Brooking & Co. The engine. driven by petroleum ran very badly and 
as all the lamps in his house had been converted into electric lamps the 
occupants of his house had to do the best they could with oil lamps and 
candles. Eventually he was advised that the engine was not fit to do the 
work required of it, and afteraffording defendants every reasonable oppor- 
tunity of putting the matter right he tinally rejected the engine altogether. 

The hearing ha ] not leen concluded when we went to pre ix. 


Damage to Electrical Apparatus. 


At Lambeth County Court on Monday the South London Electrie 
Supply Corpi.(L^1.) 531 Ms E. Parsons for th: recovery of £1.108., 
the cost of repairing a motor-switeh which had been let on hire by the 
c,m» ny and was damaged by negligent us-. The case came before the 
Lambeth Police Court on Sept. 23 last. when the magistrate decided that 
he had no jurisdiction. but in the County Court. after the evidence had 
been heard, judgment was given in favour of the plaintiff Company for 
the sum claimed, with costs. The proceedings were taken under sec. 
38 of the Gasworks Clauses Act of 1871. Mr. Stallon, of Messrs. Percy 
Robinson & Co., appeared for the Company. 


Re National Telephone Co. (Ltd.) 

An application was made to Mr. Justice Neville with reference to a 
summons taken out in the liquidation of this company to determine 
questions that had arisen as to the distribution of the assets. 

Mr. Percy WHEELER, for the liquidator, said the summons had been 
taken out to determine the rights of the ordinary shareholders in the 
various classes of preference shareholders. The summons was directed 
to be heard by his Lordship that day fortnight, but it was difficult to ask 
him to determine the matter, as when a member of the bar he had ad- 
vised on a number of questions concerning the company. It was, there- 
fore. thought that his Lordship would prefer the summons being heard 
by Mr. Justice Swinfen Eady. 

His Lorvsuip said he would communicate with Mr. Justice Swinfen 
Eady, who would no doubt fix a day for hearing the summons. 


Stealing Electric Current. 


Before the Taunton borough magistrates recently, Louisa Binkworth 
(wife of a postman) was charged with stealing electricity. It appeared 
that defendant had been supplied with electricity through a penny-in- 
the-slot meter, and as the meter did not work very well some 18 
month: az» a now meter was substituted, but the current consumed 
During the six months ended April 
last only 1s. 7d. in pennies was taken from the meter, whereas from April 
to September current to the amount of 3+. 6d. was used. As there was a 
suspicion the meter inspector called t» examine defendant's meter on 
September 17th, a week earlier in the month than usual, and found that 
the main leading to the meter and the house service main had been 
buoyed across with a piece of copper wire. The effect was that the current 
was supplied without going through the meter. 

Defendant admittcd connecting the two mains up with the wire, but 
asserted that she did so to prevent the mains, which were loose, coming 
into contact with the front door every time it was opened. The reason 
she used so little current was that she kept two large oil lamps going. 

Ultimately the Bench fined defendant 10s. and costs. 


Verbal Waiver of Condition in Written Contract. 


At the Salford County Court on Tuesday the Postmaster-G eneral 
sought to recover £6 as the rent of a telephone installed for Thomas 
Clough. 

Evidence of the installation of the telephone instrument was given, 
and the agreement was produced, under which defendant agreed to have 
the telephone for 12 months, and to give six months’ notice in writing of 
discontinuance. In November, 1911, defendant gave a verbal notice for 
the removal of the telephone. The incoming tenant did not. want it, and 
the connection was accordingly cut off. but no written notice was given 
by defendant that the contract should come to an end, and the next 
year’s rent became due in April. Defendant paid for the first year 
in advance,and at the time the telephone was cut off the authorities owed 
defendant some hundreds of calls. 

The JUDGE: He paid vou in advance, he gave vou in effect six months’ 
notice, you had a lot of calls to his credit and knew he wax not going to use 
them, and now you want 12 months’ rent for nothing. It is rather high- 
handed. 

The JuDGE sustained an objection to the claims’ clerk appearing for 
the Post Oflice, and pointed to various inaccuracies in the documents 
presented to the claims’ clerk. He also held that the acceptance of the 
verbal notice constituted a waiver of the written notice specified in the 

greement, and gave judgment for defendant, with costs. 
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COMMERCIAL MEN AND THE INSTITUTION. 


It is too early yet for us to surmise what the coming 
session of the Institution of Electrical Engineers will bring 
forth. Meanwhile, however, we enter a strong plea 
for the commercial electrical man in the forthcoming 
mectings of the Institution and its Committees. There 


are many subjects of interest to men engaged in the selling 


of plant, machinery and apparatus which can only be 
ventilated at the Institution. By commercial men we 
do not mean those members who are the heads or 
directors of large manufacturing firms. We have particu- 
larly in mind those who are building up business for 
the sale and use of electrical apparatus generally. We are 
aware that the industry supports a number of social 
societies at whose meetings business can in some measure 
be arranged or subsequent appointments mide. These do 
not go far enough. They serve only to fix up orders—im- 
portant enough in their way, but merely matters of indi- 
vidual concern. The conferences at the B.E.A.M.A. also 
do not go far enough. They are, firstly, confined to the 
members of that Association, ond are exclusive to the “rank 
and file " of commercial men ; secondly, they do not deal 
with broad questions affecting electrical commercial and 
industrial affairs. We believe that two or three com- 


heard : 


mercial evenings at the Institution would prove quite 
as attractive to the members as those devoted to the 

discussion of technical subjects. As to this, the meetings. 
which were held last session to discuss the subject of 

increasing the domestic us» of electricity may be taken asa 
very good guide. What is wanted is some general subject, 
and then plenty of good discussion upon it. The subject. . 
might be balloted for at one of the ordinary meetings. 
We suggest that the Industrial Committee take this matter , 
up for the ensuing session. They may rest assured of the 
hearty co-operation of the members of the Institution and . 
also of the technical Press. We understand that the Local | 
Sections are already moving in this matter, and presumably 
the parent body 1 i3 ONE theatrical precedent and “trying 
it on the provinces." This is the wrong way to go to work. 
The great industrial centres are, of course, situated outside 
London, but the Metropolis is the centre of commercial life 
and should be made the starting point of anv concerted 
effort to bring commercial interests closer together. 


COMMERCIAL COMMENT. 


Electricity and the Motor Show. 


Tuis year's motor show at Olympia is another of those 
veritable triumphs over its old rival gas, which electricity is 
always achieving. This time, it is true, it is acetylene 
rather than coal gas that has been conquered, but, still, the 
principle is the same. On all hands the same comment is 
“ The advent of electric lighting is the most marked 
feature of the show." Perhaps som? will ask why the 
developm2nt of electric-sar lighting has not been more 
rapid, but we think there is a full and sufficient answer to 
this question. It has always been possible to take current 
for lighting from the ignition accumulators, but having 
done so much it would seem a pity not to go one step 
further and provide a dynam) driven by the main engine, 
and thus obtain a self-contained lighting system. This 
has been done with marked successs in many cases, and the 
more enterprising designers have also turned their atten- 
tion to applying electricity to self-starting devices. This 
is, of course, a more difficult problem, owing to the large 
demand on the battery for a short time, but, nevertheless, 
it has been successfully overcome, and several very ingenious 
devices are on show this year. Electrical engineers may, 
therefore, congratulate themselves on the fact that the 
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form of energy in which they are most interested is ever 
taking a larger and larger part in the development of a 
progreasi ve branch of applied en engineering. 


The Work of the A.E.G. 

* Tue report of the. Allgemeine Elektrizitáts Gesellschaft 
en the work carried out in the year ended June 30, 1912, 
should.afford interesting reading to every electrical engineer 
in this country,.and will doubtless engender, in the minds of 
not a few, feelings of regret that such things do not happen 
over here. Before studying the figures, however, it must 
be remembered that the A.E.G. is one of the largest 
electrical concerns in the world. Big figures are there- 
fore to be expected. Nevertheless, the turnover was 
considerably in excess of that for the previous 12 months, 
a result not a little due to the firm being able to take advan- 
tage of the general trade activity both at home and abroad. 
As regards figures of production the number of motors and 
transformers turned out was 118,205, against 92,186 in the 
previous year, while there was an increase in horse-power 
from 2,385,869 to 2,529,000. There seems to be a growing 
demand for smaller motors. While the cable works were 
exceptionaly busy the lamp department was not idle, 
the increase in the sale of metal-filament lamps amounting 
to 80 per cent. It is interesting to note that the demand 
for electrical plant from iron and steel works is increasing, 
and that during the year 385 rolling mills have been equipped 
with motors representing a total capacity of 680,000 H.P. 
Equipment for mines and for traction purposes also showed 
& satisfactory increase. The net profit amounted to 
£1,219,330, and a dividend of 14 per cent. was paid. Now 
such figures as these may well cause British engineers to be 
envious, but it must not be forgotten that conditions are 
not the same in Germany as they are in this country. Here 
& firm has to struggle on as best it may without easy finan- 
cial assistance, while in Germany the banks are willing to 
lend money. Here there is a large number of firms of equal 
Standing competing one with another; in Germany a few 
large firms far overtop all the others. And last, but not least, 
the A.E.G. has a controlling interest in many supply con- 
cerns, so that a practical monopoly is obtained in many 
important purchasing centres. 


Cinematographs and Publicity Work. 


THE picture theatre is now a recognised institution in 
public life, and throughout the length and breadth of the 
land shows are given twice nightly to audiences of the most 
varied. character. The film producers are being hard put to 
it to provide subjects which will amuse and instruct the 
patrons of picture palaces, though they seem willing enough 
to pay large sums of money in sending operators to all parts 
of the world in quest of material. One of the latest films 
of the educative class is being shown now at the Scala 
Theatre, London. It depicts in colour the constructional 
operations on the Panama Canal. According to the Press 
reports the pictures give an impressive idea of the varied 
nature of the engineering work on this colossal undertaking. 
The films are a record of the progress in carrying through the 
cutting of docks, the dredging of lakes and the building of 


| films would be. 


dams. They have proved sufficiently interesting to draw 
large crowds. If the Panama Canal were an electric-lamp 
factory what a magnificent advertisement such a display of 
There is a genuine opening here for elec- 
trical publicity work in the cinema theatres. The uses of 
domestic electricity could be so easily portrayed, and it should 
not be difficult to work up incidents typical of the value 
of electrical apparatus, which would interest the public. 
To a limited extent, in the United States, this class of pub- 
licity is indulged in and is successful there. We believe it 
would be equally so in this country. 


THE FERRANTIANS' DINNER. 


On Wednesday evening the Ferrantians. to the number of 50 strong. 
met. at dinner at the Waldorf Hotel. London. The chair was occu- 
pied by Mr. A. Bruce Anderson, and Mr. 8. Z. de Ferranti was the 
guest of the evening. The companv, which was representative of 
Ferrantians in every branch of the electrical industry and men who 
have been identified with each phase of Mr. Ferranti's pioneer and 
subsequent work, including. among others. Mr. C. H. Wording- 
ham, Mr. H. W. Kolle, Mr. Arthur Wright. Mr. W. L. Madgen, 
Mr. R. Belfield, Mr. A. Jacobs, Mr. A. E. Hadley, Mr. Morton 
Beales, Mr. J. Gordon, Mr. Hayda T. Harrison, Mr. W. A. Brown 
and Mr. R. S. Portheim. Reminiscences of the early days of the 
industry were indulged in by Mr. Ferranti, in response to the 
toast of his health, which was ably proposed by the Chairman. 
Mr. Ferranti remarked that the pre-Grosvenor Gallery days could 
now be looked back upon with feelings of relief and a certain amount 
of humour. It was singular to notice that the hot bearings which 
made pioneer working a nightmare were accepted practice in modern 
turbo-electric plant, the essential difference between the two 
periods being forced lubrication. Mr. Ferranti, in looking forward, 
as is his wont, thought that there might be a return at some time 
to alternator-current supply on boardship, this being the '* standard ” 
in the early davs of ship lighting. Mr. A. W. Kolle in proposing the 
toast of * Ferrantians Overseas," reminded the company of Mr. Fer- 
anti's world-wide influence and mentioned names of manv engineers 
who are carrying on Mr. Ferranti's work in various countries abroad. 
Mr. Kolle recalled the interesting fact that the earliest successes of 
the Ferrantians were in ship lighting. and Mr. C. Powell. who was 
present, was the first man to travel round the world in charge of 
Ferranti ship lighters. Mr. Powell had made the trip six times. 
Mr. E. W. Martin, a Ferrantian of the old guard, and who is now 
quartered in Valparaiso, in reply, spoke feelingly of the few oppor- 
tunities which were given to electrical engineers abroad to *'' fore- 
gather," and of the pleasure it gave them to take advantage of such 
occasions for meeting old engineering friends in the home country. 
He would take away the pleasantest memories of that evening, 
and hoped that his next visit to England would synchronise with 
a Ferrantians gathering. Mr. Morton Beales proposed the toast of 
‘<The Chairman” in a bright. humorous speech, in which he brought 
up Mr. Anderson’s good points, much to the amusement of the party. 

The proceedings concluded ata late hour. after an informal meeting 
and concert. About 50 Ferrantians in different parts of the country 
expressed regrets at being unable to attend. 


BUSINESS NOTICES. 


Messrs. Thompson & Co., 68a, Lincoln Inn Fields, London, W.C., 
notify us that they have secured the agency in Great Britain for one 
of the largest French copper works (capital 50,000,000 frs.), and that 
they are now in a position to deal promptly with inquiries for bare 
copper wires and cables. aeria! cables, trolley wires, &c. 

Mr. S. Utting, Leadenhall-chambers, 4, St. Mary Axe, London, 
E.C., hasfibeen appointed sole British representative .for the [tirm 
of Louis Prat, Paris, patentee and maker of the Prat induced- 
draught plant. 

The statistical department of the London Chamber of Commerce 
will put British manufacturers of electrical apparatus, &c., into 
communication with a gentleman willing to undertake the repre- 
sentation of such manufacturers in Canada. 
te H.M. Trade Commissioner for Canada (120, Board of Trade- 
building, Montreal) states that a firm in Montreal is willing to 
represent British makers of electric and hydraulic lifts. 


-i 


THE ELECTRICIAN, NOVEMBER 15, 1912. 


239 


— ————M 


The partnership between Thos. Graham, James Young, Geo. | houses on the Chessel House estate, but negotiations are proceeding’ for 


Artingstall and Fred. A. Pidding (trading as the Imperial Electric 


Lamp Co.) 454 (formerly 464). Market-street, Manchester, and ' 


103-113, Great Western-street, Moss Side, Manchester, has been 
dissolved. 


The head office and sales department of the Acton Lamp Co. (Ltd.) 
have been removed to the company's works at Agnes-road, Acton, 
London, W. 


Alleged Misrepresentation.—W'e are asked by Messrs. S. Bowley 
& Son to state that a case which might have caused much interest in 
the motor world came to an abrupt termination on the 5th inst. 

A traveller lately in the employ of the firm (who are the proprietors 
of '* Champion " motor oil) brought an action against them, claiming 
substantial damages for misrepresentation over the proposed formation 
of a subsidiary company, and the action was entered for trial before Mr. 
Justice Darlingandaspecialjury. Onthecase beingcalled on for hearing 
it transpired that the solicitors for plaintitf had intimated that they, as 
well as counsel briefed in the case, had withdrawn and the action ended 
in a judgment for Messrs. S. Bowley & Son, with costs. 


LIQUIDATION. 


Claims against the Fleetwood & District Electric Light & Power 
Synd. (Ltd.) are to be sent to the liquidator, Mr. Wm. Cash, 90, 
Cannon-street, London, E.C., by Dec. 20. 


THREE THAM LL 
ELECTRICITY SUPPLY. 
TUER LLLA LL ULLA 


EXTENSIONS. 

Belfast.—The city electrical engineer (Mr. T. W. Bloxam) has pre- 
pared a report on the most suitable site for the proposed new genera- 
ting station. 

Five sites were suggested, and after considering the merits of each he 
recommends the Glentoran site. 

Mr. Bloxam has also reported on the question of the use of Diesel 
engines and steam turbine-driven alternators of a total capacity of 
9,000 kw. He invited the British and Continental Diese] engine manu- 
facturers to quote for Diesel driven alternators of 3,000 kw., or for pro- 
posals for smaller size units. He had received offers from two Conti- 
nental firms to build an engine of the size asked for, although that has not 
been done up to the present, while British makers would only quote for 
much smaller units at a very much greater cost per kilowatt. He had, 
therefore, assumed that if Diesel engines were ordered they would be pur- 
chased abroad, and would be of the two-cycle six-cvlinder ty pe running at 
136 revs. per min., and taking the price of these units as the basis of com- 
parison with that of steam turbines purchased from the present con- 
tractors the increase in capital outlay for 9,000 kw. of Diesel plant com- 
pared with steam plant, based on the overload rating in each case (in- 
cluding buildings) was £24,560 or an annual charge of £1,535 for 
interest and sinking fund for a 25 years’ loan. In regard to fuel 
economy to be effected by the use of Diesel plant instead of steam 
depended on the relative price of «il and coal. At present they 
were paving l^s. for eca!, and : ome us rs were paying as much as 82s. 
for oil, and that might advance to even a higher figure. The price of coal 
had been inflated by the recent strike, and against the argument that oil 
would become cheaper he quoted an eminent authority speaking at the 
recent British Association meeting. The oil supply of the world was a 
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little more than 4 per cent. of the coal supply, and it would require far 


more than that to run the navies of the world alone. It was also reason- 
able to assume that if the demand for coal became less owing to the in- 
creasing use of oil, coa] would become cheaper. If coal was to cost 14s. 
and oil 70s., the Diesel plant might fairly be estimated to save 0-046d. per 
unit generated, or £2,875 per annum, on an output of 15,000,000 units. 
Therefore. deducting the increased capital charges from the diminished 
fuel cost (£2,875 minus £1,535) thev got an annual saving of £1,340. In 
addition there would be a saving in boiler house wages of possibly £600 
per annum, or a total saving of £2,000 per annum. That would, however, 
only accrue after the extensions had increased by 9,000 kw., or. say, in 
1920, and assuming the cost of oil did not increase. He was of opinion 
that in spite of the saving in cost of production which his calculation 
showed they would be well advised not to embark on a Diesel engine 
scheme until an engine of the size required had been built and run satis- 
factorilv, and, further, until some evidence was available to show that 
supplies of oil could be obtained with certainty, and that the price of it 
Was not going to increase owing to the big demand for it that would arise 
for marine purposes. Therefore, he advised the committee to put down 
the first instalment of new plant on steam lines, which would not prevent 
them from sccuring any advantages which the development of the Diesel 
engine and increased facilities for getting cheap oil might make possible 
in the next few vears, rather than incur risk of failure by installing Diesel 
engines which at present could not be said to be fully developed, and de- 
pended upon a doubtful supply of oil. 


Southampton.—Application is to be made for sanction to borrow 
£3,000 for extensions of mains, &c. 
Itchen Council will not consent to the Corporation supplying current to 


the establishment of an electricity supply undertaking for Itchen on the 
basis of taking a supply in bulk from the Corporation. | 

Southborough.—A fter considering the report of Mr. W. C. C. Haw- 
tayne on the question of electricity supply, the District Council have 
decided to apply for a provisional electric lighting order. 

Stretford.—A report by the consulting engineer as to the necessity 
for the extension of the plant at the electricity works by the pro- 
vision of a new turbine-driven set has been referred to the Electricity 
and Tramways Sub-Committee to be dealt with. 

Wednesbury.—The Council have received sanction to & loan of 
£3,700 for additional generating plant. 


York.—The official inauguration of the recent extensions to the 
electricity works took place on Saturday last. - 
GENERAL. 
Ashford.—The Urban Council are in communication with Mr. 


l Edwards and Mr. R. P. Wilson as to an electricity supply scheme 


for the district. 


Banbury.—The undertaking of the local electric supply company, 
which recently put down additional plant at the generating station, 
is making steady progress. At present the equivalent of 700 H.P. 
in motors is connected the mains, and the demand for current for 
lighting is increasing steadiiy. The company, realising that there 
are many private houses where a trial of electric light with its many 
advantages would result in its adoption, have adopted a scheme 
by which they are prepared to fit up a six light installation with the 
necessary wires and fittings, free of charge in approved cases. 


Cleckheaton.—A sub-committee of the Electricity Committee is 
considering a proposal to increase the charge for electric current for 
power on account of the increased cost of coal. On the working of 
the electricity undertaking during the last six months there was a 
deficit of over £800, but this was on the summer half of the year. 


Consett.—The Council, who are negotiating with the Cleveland & 
Durham Electric Power Co. for a supply of electricity in bulk, have 
now asked the company to submit terms for a supply of current for 
private lighting. 

Doncaster.—On Wednesday the Corporation decided to apply 
to the Board of Trade for a provisional order authorising the Council 
to supply electricity for all purposes in the urban districts of Balby- 
with-Hexthorpe and Bentley-with-Arksey. 


Electricity in Farming.—Many farmers are putting in electric 
power and lighting plants. and one of the most recent examples is 
that of Mr. Chas. Penny, of Skillymarno, Strichen, N.B. 

Mr. Penny has put down a complete installation at his farm, covering 
the farm house and the whole of the farm steading, the total number of 
lights being about 70. Electricity is generated by a '' Lister-Bruston ” 
automatic lighting plant, which consists of a petrol engine, dynamo and 
switchboard. The installation was supplied and fitted up by Messrs. 
T. C. Smith & Co., of Aberdeen, local agents for the Lister- Bruston auto- 
matic plant. 


Hazel Grove.—.A canvass of the ratepayers is being made in order 
to ascertain the support likely to be accorded to the proposed elec- 
tricity supply scheme. 

Hove.—A public meeting was held on Thursday last to consider 
the proposal to purchase the undertaking of the Hove Electrio 
Lighting Co. The Mayor (Ald. Barnett Marks, J.P.) presided, and 
after a discussion, which occupied over two hours, a resolution was 
passed by a large majority recommending the Council not to proceed 
further with the proposed purchase. 

In a report on the purchase the consulting engincers (Messrs. Handcock 
and Dykes) state that if the Corporation decide to purchase the under- 
taking, they would recommend putting down Diesel oil engine driven 
generators to take the long hour load, kecping the present steam plant 
for the peak load, which only lasts quite a short time. They would pro- 
pose to put in Diesel driven seta to a total of about 600 kw., which, with 
the present steam sets, would give a total plant capacity installed of 
some 2,700 kw. and would meet all probable requirements for some time. 
The new plant should be installed at Leighton-road, which was more 
convenient and would in time be the chief, and finally the only. generating 
station. The 600 kw. Diesel engines, together with the 490 kw. of con- 
densing engines. would take the main load, the Holland-road station being 
used as a battery sub-station and to help during the winter peak. To 
carry out the proposed alterations and additions would cost about £20,000. 
Assuming that the undertaking were purchased on the basis of ** Capital 
legitimately expended,” the cost, according to last year’s capital account, 
would be £174.998. However, the figure ultimately adopted would, in 
any case, if based on last year's balance-sheet, have to be moditied by a 
certain amount depending on the balance-sheet for the year in which the 
transfer would take place. On the purchase price assumed the Council 
would be able to reduce the price of current and at the same time pay off, 
within the next 21 years, the whole of the purchase price, together with 
£20,000, the cost of improvements. In conclusion Messrs. Handcock and 
Dykes state that there are some 1,800 gas lamps in the borough. Should 
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the Council decide to convert these to electricity, and to spend the same 
annual amount for electrical energy that was now paid for gas, it should 
be possible, with the generating plant that would then be at their dis- 
posal, to give a somewhat improved put li» illumination and, as a result of 
the increased output from the electric light works, to make a further reduc - 
tion to private consumers of 4d. perunitormorc. Further, there was the 
question of electric traction within th? borough; and electric cooking 
and heating would also provide a new source of revenue. 


We were informed by telegriph yes:erday (Thvr d:y) evening 
that t*e Council had decided, by 17 votes to 16. to give notice of 
intention to purchase the comp. ny's undertiking. 


Kingstown (co. Dublin).—Last week the Council decided to waive 
their right to the proper notice being given by the Dublin Southern 
District Electric Supply Co. of intention to apply for a provisional 
electric lighting order. 


Lytham.—The Electric Lighting Committee have entered into a 
provisional agreement for leasing a site for the proposed electricity 
works. 


Municipal Wiring Work.—Shefficld Corporation devoted nearly 
two hours on Saturday to the consideration of the position of the 
wiring and fittings branch of the electric supply department. 

The chairman of th» Electric Light Committee (Ald. Bennett) said they 
were carrying on the business just as they did previously to the decision 
of Mr. Justice Eve, and they should continue to do so until they were 
stopped. 

The minutes of the committee were then confirmed. 

The rep.ri of the Parliamentary (Committee included a recommenda- 
tion to instruct the Town Clerk to endeavour to get the wiring and 
fittings clause, as allowed in the House of Commons, but altered in the 
Hous: of Lords. reinserted in th» Corporation bill. 

Ald. CaTTELL, who proposed an amendment that the recommendation 
be referred back, said that the factory department had nothing whatever 
-to do with the wiring and fittings department. The question of the 
supply of motors had nothing to do with the wiring and fittings depart- 
ment. Manceuvre the figures as they would, they could not make out 
that the department cost the ratepayers more than £899. 16s. 6d. The 
£2,000 profit thev were told about was not a profit on the wiring and 
fittings department but of the trading department. At least £1.000 of it 
belonged to the revenue they got from the hire of motors. The officials 
of the electric light department said on oath that nothing had been 
charged to the department for rent, interest, or depreciation. He 
. wondered which of them as business men would ever think of drawing up 
a balance-sheet with regard to their own business concerns without 
taking into account those important matters which came under the head 
of standing charges. He called atten ion to the evidence of the officials 
. of the department. One who ought to have known did not know, and 
others had to be celled up. ard the most unsatisfactorz auswers were 
given. It was a state of things one would not be surpris! at when one 
considered the «umber of interests the head of the department had had to 
take under his wing. They wanted to simplify matters and consolidate 
their work, and put the department on a business foundation. His 
opinion was that they would gain by closing the department. |f they 


. went on very much longer fighting for a hopeless caus: they would 


jeopardis? a bill which was good. 
. . Ald. STYRING assured the Council that if they left the conduct of the 
bill in the hands of the Parliamentary Committee there would be no fear 
of losing it. If the wiring and fittings department was worth nothing to 
the Corporation, the people who were s» anxious to get the claus: would 
get nothing. Very little cost had been incurred by the introduction of the 
. electric. light claus2s. He mniintained that tho wiring and fittings 
department had cost £28,009. 


Col. Stephenson and Mr. H»' son favour.d. a compromis:, but ulti-- 


m ely the amendment was rejected by 31. votes to 24, and th: minutes 
of the committee were approved. 


Penmaenmawr.—A Manchester syndicate proposes to apply for a 
provisional electric lighting order. 


St. Albans.—The Council chamb?r. Mayor's parlour and court- 
house are to be wired. 


Sunbury.—The question of obtaining an electric lighting order is 
before the Council, who are being advised by Mr. R. P. Wilson. 


Sunderland.—We regret to learn that the town clerk, Mr. F. M. 
Bowey, who did a considerable amount of wo-k in connection with 
the elect icity supply and tramways depa tment: disd in London 
on Wednesday of l st weck. Mr. Bowey was born in 1843. and 
was appointed town clerk in 1883. 

Truro.—Last week the Council formally re olved to apply for a 
provisional electric lighting order. 


LIGHTING NOTES. 


Hospital Lighting.—Billericay Rural Council have appointed a 
committee to consider the question of the electric lighting of the new 
hospital. 


Neath.—At the mecting of the Rural Council on Wednesday it was 
reported that the electrie supply department was in a highly satis- 


factory position, and that the revenuc for the past year was £5,000, - 
The works cost at present was only ld. per unit. and that was the 
lowest on record. 


Nenagh (Ireland).—The Urban Council are considering the question 
of adopting public electric lighting, anda consulting engineer will be 
appointed at the next meeting. 

Workhouse Lighting. —5t. George’s-in-the-Kast Guardians have 
decided to ask 13 selected firms to tender for electric lighting work. 


TRACTION NOTES. 


TRAMWAYS. 


Caerphilly.—The Council have decided to report upon the prac- 
ticability of a tramway service between Llanbradach, Senghenydd, 
Caerphilly and Bedwas. 


Chesteriield.—The Council have decided to promote a Bill in the 
next session of Parliament to authorise the provision and working of 
a trolley vehicle system and motor-omnibuses on eight routes radia- 
ting from the borough, and of a total length of about 20 miles. 


Heywood.—The new Mayor (Dr. H. J. Jeffery) advocates the con- 
nections of the town to Manchester by means of an electric tramway 
along the new road to Middleton. 


Huddersfleld.—The Halifax Rural Council will support the Cor- 
poration's bill for powers to construct a tramway to Fixby. The 
Halifax Corporation scheme of tramways to Fixbz has also been 
approved, subject to Halifax macadamising the portion of Light. 
ridge-road not less than 20 ft. in any place. 


London County Council.--0n Tuesday the Highways Committee 
submitted a recommendation for the reconstruction for electric 
traction of the tramways from Highbury Station to the City-road via 
St. Paul's-road, Canonbury-road, New North-road and East-road, at 
an estimated cost of £62,750.— Adjourned. 

New Schemes for Eztension.—lt was resolved to seek Parliamentary 
authority to construct the folowing new tramways: (1) Lee Green to 
Eltham (11 miles) at estimated cost of £7,380 (rail-less trolley system); 
(2) York-road to East Hill, Wandsworth (3 furlongs 3 chains of double 
line), estimated cost, £26,480 (conduit system): (3) an approach line 
about 2°5 chains of single line from existing tramways in Fleet-road, 
Ham pstead, to Cressy-road car shed, estimated cost, £900. 

Northampton.— The asse-sment of the tramways undertaking has 
b2en reduced on appeal from £6,105 to £5.00), 

Walthamstow.— Last week the Council decided to ask the Board of 
Trade to expend the limit of the amount which the; are autho- 
rised to borrow under the Walthamstow and District Light Railway 
Order. 1903. by an amount not ecxeeding £18,000, in order to enable 
the Council to purchase four double-decked roof-covered ears and to 
carry out extensions at the car sheds ; also to double the track at 
certain points and to make a new loop about midway between 


- Ainsley Wood-road and Chingford terminus, 


RAILWAYS. 


L. & Y. Railway.—The contractors for the erection of the new 
battery station and sub-station at Ormskirk in connection with the 
extension of the electric system from Town Grem to Ormskirk, have 
commenced the work, and the company wil commence the electri- 
fication of the permanent way between the two stttions at an early 
date. 


RAIL-LESS8, 


Aberdeen.—A report on the proposal of the harbour engineer 
(Mr. R. G. Nicol) to establish a rail-less car service for the Footdee 
district by way of the quays along the north side of Victoria Dock is 
under consideration by the Docks and Pilotage Committee of the 
Aberdeen Harbour Commissioners. The proposed route would start 
from Market-street and pass along Trinity Quay, Regent Quay, 
Waterloo Quay, York-place, and terminate at the end of York-street 
or Pocra Jetty, a distance of over a mile. 


Brighton.—1n the next Parliamentary bill power will be sought to 
alter some of the routes included in this year's trolley- bus scheme. 


Leeds.— The general manager of the tramways (Mr. J. B. Hamilton) 
denies that the rail-less trolley system has been a failure in Leeds. 

Mr. Hamilton admits that it cannot be said any very large profits have 
been made, but instead of the loss on the motor-" bus service over the 
same route there is now a small profit. The svstem had been eminently 
satisfactory, both from th: point of view of the public and the Corporation, 
and proof that the latter were satisfied was to be found in the fact that 
this vear application was being made to Parliament. for powers to extend 
the system over several miles of road. The experience of Leeds has been 
the experience of Bradford, Dundee and Rotherham. ‘Phere was no 
question that, if the method of traction was properly installed, trackless 
trams were bound to be a success, 
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POWER AND HEATING NOTES. 


Electric Pumping.— Harwich Council have entered into an agree- 
ment with the G.E. Railway Co. for the suppl of electric current for 
power at the pumping station. l 

‘The Company undertake to supply current to the Council for 10 years 
at lid. per unit. Mr. Thomas Mills, A.M.I. E. E., has been appointed 
consulting engineer to advise the Council at a fee of 5 per cent. on the 
entire outlay, plus travelling expenses. The estimated cost of the scheme 
is £950, to which must be added £90 for engine-house (already erected) 
and £60 for engineer's fees, &c., making £1,100 in all. "lenders are being 
invited, and it is recommended that application be made to the L.G. 
Board for leave to borrow £1,100. The expenses of working the station 
by electric power are estimated at from £300 to £350 per ennum, against 
over £500, the cost of running the station by steam power as, at present. 


Electricity in Mining.—At the meeting of the Messina (Transvaal) 
Development Co. (Ltd.) on Tuesday, the chairman (Mr. A. M. Gren- 
fell) said that they were installing a central electrical generating 
station at the mine for supplying power to the motors, which would 
drive the mill machinery and pumps. and also furnish electric lighting 
at surface and underground. 

The consulting engineer (Mr. J. M. Calderwood) said that the new mill 
and electrical plant were now being erected, and they had ordered a large 
winding engine and headgear for their new shaft. The question of an 
adequate water supply for future requirements, independent of pumping 
from the mine, had also received careful consideration, and thev had 
decided upon the installation of an electrically-drivea pumping plant, 
for which an order had been placed, toegiher with pipe line, &c. 


Taunton.—The Council have decided to let on hire electric cooke:s 
and apparatus to consumers at rentals based on 10 per cent. per 
annum on the net cost of same. 

The question of taking premises by the Council for use as showrooms 
and offices was deferred for 12 months, after an amendment that the 
matter be referred back to the committee with a view to their formulating 
a scheme by which demonstrations of heating, lighting and cooking by 
electricity might be carried out by firms of electrica] engineers in the 
borough, was lost. 


TELEGRAPH AND TELEPHONE NOTES. 


Letter Telegrams.—The Eastern Telegraph Co. has recently intro- 
duced a system of week-end letter telegrams between Great Britain 
and Union of South Africa, and now accept these telegrams at all their 
cible stations in the United Kingdom for all places in the Union of 
South Africa at a tariff of 15s. for the first 30 words, with 2s. 6d.addi- 
tional for every five words or portion of five words. 

It is further announced that arrangements are being made for these 
telegrams to be accepted at any postal telegraph office at the same tariff 
as at the cable stations, in which case messages will be posted to the 
nearest cable station by the post office. Should the public desire to have 
their messages wired from any postal office to a cable station, this will be 
done by the sender paying the ordinary postal telegraph charge in addition 
to the cable charge. The messages can be handed in on any day during 
the week and will be sent off on Saturday evening. If intended for 
either of the cable terminal stations (Capetown or Durban) they will be 
delivered on Tuesday morning, if intended for other places in the Union of 
South Africa they will be posted. Should the public desire the telegrams 
to be wired from the terminal cable station (Capetown or Durban) to 
destination, this will be done on payment of the local interior telegra ph 
rate of the Union of South Africa (Is. for the first 12 words and Id. for 
cach additional word). "The messages must be written in plain connected 
English or Dutch. 

No arrangements have been made with transit Governments for 
reducing their charges on these week-end letter telegrams, so they can, for 
the present, only be sent by the Aden-Zanzibar-Durban route. If this 
route should be interrupted, the company reserve the power to tem- 
porarily suspend this special service. 


Wireless Telegraph Notes.—It is announced that the French 
Government has prepared a bill providing for the expenditure of 
£808,000 for the organisation of a wireless telegraph system that 
will ensure communication between the French colonies and France. 

It is proposed to erect a station in the south of France for communi- 
cating with the East, with Africa and with South America and the Pacific. 
The eastern system will have stations at Tunis, Djibouti, Pondicherry, 
Cochin China and Madagascar. For the African and South American 
rervice stations are to be erected on the West Coast of Morocco, at Colomb 
Bechar (to the south of Oran), Senegal, Timbuctoo, Bangui (Equatorial 
Africa) and Martinique. The Pacific service stations will be erected at 
Marquesas Islands, Tahiti and Noumea. For communication with 
North America a station is proposed to be erected in the west of France. 

The cost for the single stations is stated as follows: Western France 
£80,000, Southern France £72,000, Tunis and Morocco £52,000, Colomb 
Bechar £35,600, Senegal £39,200, Bangui £65.200, Djibouti £41,200, 
Pondicherry £37.000, Madagascar £39,200, Martinique £36,800, Marquesas 
. £42,200, Noumea £38,800. The other two stations are to be erected at the 


seven principal stations as soon as the service warrants it into double 
stations capable of receiving and transmitting messages simultaneously. 

At a dinner given by the Authors’ Club on Tuesday, an Astronomer 
Royal (Dr. F. W. Dyson), one of the guests, forecasted the possibility 
of wireless telegraphy superseding chronometers at sea. The Eiffel 
Tower in Paris (said Dr. Dyson) sends out the time daily over a vast 
area, so that ships at sea, if they can pick up Greenwich time by 
means of their wireless equipments, had no longer any need for 
chronometers ! 
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EMPIRE NOTES. 
UNNAR UAAR HTIADALAALUTHLTATH AULAM 


Australasia.—The ‘‘ Australian Mining Standard” states that 
Hobart (Tasmania) Council recently received a report from the city 
surveyor, Mr. R. S. Milles, on the question of the extension of their 
tramways to West Hobart. 

Mr. MILLES suggests a route 2} miles in length, and estimates the cost 
of construction, including permanent way, poles, cables, &c., to be 
£11.000 ; but as he considers it desirable that the portion of the line in 
Liverpool.street should be duplicated as far as Harrington-street the 
amount would be increased to £12,800. Four cars would be required, 
costing £3.000. Alterations to streets, &c., would cost £1,500. Mr. 
Milles also made two alternative proposals, either of which would reduce 
the estimated cost by about £1,250. 

The chief electrician to the New Zealand ^iovernment (Mr. T. Buckley) 
has recommended that the Western Electric Co., Messrs. Siemens Bros. 
& Co. (who supply the Siemens-Halske system), and the Automatic 
Electric Co. (Chicago) be invited to tender for a full automatic telephone 
exchange equipment for Wellington. 

It will be remembered that last vear Mr. T. Buckley, chief electrician of 
the Post and Telegraph Department of New Zealand, toured America, 
England and Europe with the object of studying va'ious systems of 
telegraphy and telephony. The result of his investigations has been pre- 
sented in a report to the Dominion Parliament, and in the course of his 
extensive survev he states that an automatic svstem would most satis- 
factorily meet the requirements of New Ze land and would possibly 
permit of an extension of the area within which à minimum residential 
rate might be charged. Mr. Buckley computes that a saving of over £2,000 
a vear might be expected from an automatic svst?m at each of the four 
cities, viz., Auckland, Christchurch, Da 1edin and Wellington. 

An effort is being made by the Government of New South Wales to 
induce the Postmaster-General (Mr. C. Frazer) to install automatic tele- 
phones in several city and suburban exchanges, and the Government's 
electrical engineer is consulting with the Commonwealth electrical 
engineer, Mr. J. Hesketh, on the subject. 

Wangaratta (Victoria) Council recently had a report prepared by Mr. 
E. B. Brown, electrical engineer, of Melbourne, on the cost, &c., of carry- 
ing out an electric lighting and pumping scheme, and he has submitted 
a scheme to cost between £6,000 and £7,000. The Council have also 
engaged Mr. B. Sluyterman, of Bendigo, to report and submit a schem^ 
for lighting and pumping, and the Council have also decided to get 
information from municipalities running gas and electric plants. 

The requests of South Melbourne, Hawthorn and Coburg Municipal 
Councils for permission to construct new tramways were recently con- 
sidered by the Victorian Cabinet. The Premier stated that experts would 
be sent to inquire into the local necessities and probable results of the 
construction of these lines, and if their reports were favourable a bill 
would be introduced this session to authorise the construction of the lines. 

Prahran-Malvern (Vict ria) Tramways Trust recently approached ths 
Government with a request that the trust's borrowing powers might be 
increased from £300,000 to £575.000, and the Cabinet have decided to 
recommend an increase to £500,000. 

An agreement has been signed between the Dandenong (Victoria) Shire 
Council and the Provincial Electric Development Co. for the electric 
lighting of Dandenong, and there is a movement on foot to secure the 
extension of the service to other parts of the shire, residents of Asp^ndale, 
Chelsea and Carrum having ex pressed a strong desire for electric lighting. 
The council has consented to the extension, subject to a poll of the rate- 
payers being taken, and has also decided to include the north riding in 
the proposal. 

Mr. C. H. Merz, who was recently called in by the Western Australian 
Government to report on the development of the Perth tramway system, 
recommends that certain extensions to the tramways should be made, and 
that a power station to supply energy for both tramways and railways 
should be erected. |, 
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India.—‘‘ Indian Engincering " says the Simla hydro-electric works 
will probably be ready to supply electric current in May next, in which 
case Sir Louis Dane will go up to Simla from Lahore to perform the 
opening ceremony. 


Straits Settlements.—The Budget of the Straits Settlements Govern- 


j ment for 1913 provides for expenditure of $135,000 on electric 


cost of the Colonies concerned. £140,000 is reserved for converting the i lighting. 
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FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate" says Dr. T. O. 
Lacroze, of the Lacroze Tramway Co., recently interviewed the 
Minister of Public Works and the Minister of the Interior to discuss 
the law regulating the selling of electric current inside and outside 
the federal capital, and the Minister of the Interior is obtaining 
information from the municipality and will go thoroughly into the 
. question. : 

The erection of the Curuzu-Cuatia (Corrienties) electricity works 
was commenced on Oct. 20, 

Belgium.—A consular report states that rail and tram cars exported 
from Belgium in 1911 were valued at £4,625,800. Of the same classes 
of goods there were imported from Great Britain 376 met. tons (com- 
. pared with 2,965 tons in 1910), exported to Great Britain 427 tons 
(345 tons), to Australia 563 tons (290 tons), to India 30 tons (97 tons), 
and to British South Africa 10 tons (325 tons), and imported from 
Great Britain during first half of the current year 586 tons (compared 
with 113 tons in corresponding period of 1911), and exported to Great 
Britain 460 tons (353 tons). 


Bolivia.—H.M. Minister at La Paz reports that the company 
operating the electric lighting and tramway system of that city has 
entered into an agreement with the municipality for the extension 
of the tramway and electric lighting service to the village of Obrajes, 
the extension of the tramway system so as to connect with the pro- 
posed terminal stations of the Antofagasta and Arica-La Paz rail- 
ways, the erection of a telephone line between La Paz and Obrajes, 
and for replacing the present arc lights in La Paz by incandescent 
lamps. 

Chili.—A decree has been issued authorising Don Juan Manda- 
" kovic to erect an electric generating station to supply the city of 
Tocopilla with electric light. 

Mexico.—A 60-years concession has been granted to S. Robert 
& Cia for the utilisation of 5,000 litres of water per second from the 
. River Xoloath (Puebla State) for the generation of electrical energy. 

Norway.—A consular report states that imports into Norway in 
1911 included electric cables and wires valued at £106,616 (compared 
with £116,694 in 1910), of which the share of Germany was £81,222 
(£69,960). the United Kingdom £10.133 (£15,450) and the Netherlands 
£9,250 (£17,650). 


Russia.—A proposal for the construction of a telephone line from 
St. Petersburg to Helsingfors has been approved by the Council of 
Ministers. 

. Moscow Municipality propose to construct a new electric power station 
at a cost of 3,000,000 roubles (£316,667). The station is to be equipped 
with steam turbines. 

It is proposed to put a further 75 cars and 42 trailers into use in St. 
. Petersburg and to enlarge the power station. The cost is estimated at 
113.310 roubles (£81,634). 

The Ministry of Trade and Industry has confirmed special regulations 
for the use of electrical equipments on oilfields, 

The British Vice-Consul at Hangö reports that there are small water- 
falls or rapids in the south of Finland suitable for the development of 
electric energy for tramways, light and power, &c. Want of capital 
has hindered the exploitation of this power for industrial purposes, and 
the Vice-Consul is willing to supply information to British firms interested 
in the matter. 

Tripoli.—It is stated that the Societa Romana di Tramways is on 
the point of obtaining a concession for the construction and working 
of about 9} miles of electric tramways in the city of Tripoli. 


Turkey.—4A consular report on the Smyrna district for 1911-12 
states that the imports at Smyrna for the year ended July, 1912, 
included electrical appliances, 1,095 packages. 


Venezuela.—The Telegraph Department has been authorised to 
carry out the surveying operations for erecting a telegraph line 
. between Los Castillos de Guayana and Imataca (94 miles). 


MISCELLANEOUS NOTES. 


Are Lamps for Sale.—The directors of the Mersey Railway Co. 
have for sale some arc lamps and accessories owing to alteration of 
lighting system. Particulars from the general manager and engineer 
(Mr. Joshua Shaw), Central Station, Birkenhead. 


Business for Sale. —The patents. plant. machinery and effects of the 
British Vitrite Works (Swan's Patent. Ltd.) are advertised for sale as 
a going concern. with the benefit of a rovalty licence to manufacture 
abroad. The works are situated at Wolverhampton, and further 
particulars may be obtained from the liquidator of the company, 
Mr. T. O. Williams, 20, Cannon-street, Birmingham. 

Patent Development.—The patentee of patent No. 27.696/1910, 
relating to “ electric conversion," desires to arrange by licence or 
otherwise for the manufacture of same in this country. Applications 
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to Messrs. Herbert Haddan & Co., patent agents; 31 & 32, Bedford- 


street, Strand, London, W.C. 


Bradford.—Mr. E. Priestley has been re-elected’ chairman of the 
Tramways and Ald. G. H. Robinson chairman of the Electricity 
Committee. 


Chartered Institute of Secretaries.—At a meeting of the council 
this week Mr. J. Morrison McLeod was elected to succeed Mr. W. 
Watkins as president of the institute, Messrs. E. P. Pullan and H. C. 
Allen were elected vice-presidents, and Mr. F. J. Walker (St. James’ 
& Pall Mall Electric Light Co.) was elected treasurer. Mr. A. F. 
Harrison (City of London Electric Lighting Co.) was also elected a 
member of the Council. pty 


Dinner.—On Saturday evening (the 9th inst.) at the Connaught 
Rooms of the Trocadero Restaurant, a complimentary dinner was 
given to Mr. T. Stevens, M.Inst.C. E.. by his past and present col- 
leagues on the staff of the British Thomson-Houston Co., upon his 
severing his connection with the company to enter consulting practice 
with Messrs. MeCarter & Kerr Bock. 

A large contingent was present of the Rugby staff as well as the staff 
from the London office. The chair was occupied by Mr. A. H. Walton, 
who, in a few well-chosen words, presented Mr. Stevens with an artistic 
souvenir as an expression of his colleagues’ esteem, and voiced their 
regrets at the loss of his services to the company, wishing him success and 
prosperity in his new undertaking. All acquainted with Mr. Stevens’ 
sterling ability feel certain that his success is assured, and his unfailing 
courtesy makes this doubly so. The toasts were followed by a much- 
appreciated musical programme. 


Electro-Harmonic Society.—A ladies’ night concert will be given 
at the Holborn Restaurant, London, W.C., on Monday evening next, 
Nov. 18, at 8 p.m. 


Inquests.—An inquest was held at Dublin on Friday last on Robert 
Shannon. 

Evidence was given that deceased was engaged by Messrs. Curran Bros. 
on electric-lighting work in a picture house, when he came into contact 
with a '' live " wire. 

Dr. Smith said that all the organs were healthy, but there was a slight 
abrasion, which he considered was a burn, between the shoulders. Death 
was due to a very strong electric shock. 

Mr. H. Alward, inspector of installations, said the voltage of the current 
supplied to the building was 200 ; that was the greatest pressure that was 
possible in the wires of the building. | Heexamined the live wire by passing 
it through his hands to try if he could get any shock, but he felt nothing. 
In order to see if there was a complete circuit he put a lamp into the 
holder, and it lit perfectly. He also ascertained that there was no leakage 
and he could not find anything wrong. He had 25 years’ experience, and 
he never heard of anyone being killed by a 200-volt current, and he had 
certainly got shocks himself from a 200-volt current with no injurious 
effects. The majority of people might take a live wire in their hands with- 
out any injurious effect. He would not hesitate to do so himself. 

The jury returned a verdict in accordance with the medical evidence. 

An inquest was also held at Manchester on Friday on Mr. Wm. H. 
Pickwell, B.Sc., an assistant electrical engineer employed at the 
municipal electricity works, Bradford-street, who was killed on the 
6th inst. 

Deceased was engaged in work on a switchboard. He had been in- 
structed to go behind the board to see whether a connection was properly 
established between some wires. Three of these wires were “ live," and 
Pickwell was warned about the wires. 

The Coroner said that it was rather a foolhardy thing to go into a place 
of danger without rubber gloves. 

Mr. Arthur Edwin M'Kenzie, chief assistant engineer to the de partment, 
said it was quite possible that Pickwell overbalanced himself in leaning 
over to look at the wires. He appeared to have grasped a wire to save 
himself. 

A verdict of * acc dental death " was returned. 

As briefly reported in our last issue, an inquest was held on 
Thursday of last week on Mr. John C. M. Thompson, LL.D., 
solicitor, of Sunninghill and London, who died in an electric bath 
in Marylebone on the previous Monday. 

Mr. Mortimer D. DupMAN, masseur and medical electrician, said he 
had had no training as a doctor, but he had passed his examinations as a 
masseur and a medical electrician. When he opened premises in Caven- 
dish-place in November last deccased continued the treatment which he 
had been receiving at Harrogate. Before he gave electrical treatment 
he insisted on receiving a prescription from a doctor saying that it could 
be given. On Monday Mr. Thompson was in the light bath for 10 
minutes. He worked up the temperature to 120 deg., and after 10 
minutes placed him in a cooling water bath and passed an electric current 


! at not more than 2 volts through his body. Mr. Thompson had only been 


in the bath for six minutes when the telephone bell went, and. witness 
went outside to answer it. Before he could pick the receiver up he heard 
a terrific shout, and on going back to the bath he saw Mr. ‘Thompsen 
in a sitting posture and gurgling. He switched the current off as quickly 
as he dared and administered artificial respiration, but without success. 
The temperature of the second bath was 93deg., and he gradually 
administered a pr.ssure equal to about 10 volts inthe water. Owing to 
the great resistance of the body only about 2 volts would pass through it. 


~ 
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In reply to the Coroner, Witness said that the resistance lamp on the 
switchboard probably short-circuited. If anything happened to that 
lamp the patient in the bath would receive the full voltage from the 
mains—about 240. When. he went back into the room after hearing 
the cry the guide light was out, although it was on when he left the room. 
The lamp could not. be accidentally touched by anyone in the bath. He 
had never seen any ill effects from the bath before, and he had never had 
a broken lamp.-in the-whole of his career. If the lamp had not short- 
circuited nothing could have happened. 

In reply to Mr. Bous iel l,«K.C. (for the relatives), Witness said there 
was no recognised examination which he could pass to become a medical 
electrician. It did not strike him as a little dangerous to the public that 
there was no proper criterion of the necessary qualifications for under- 
taking the work if a man had given six years to the study of it. The 
object of the resistance lamp was to reduce the pressure of 240 volts 
which came from the mains to about 15 volts. If by any chance the lamp 
went out the whole current would pass through the bath. Exactly the 
same apparatus was in use in other institutions. 

Dr. BERNARD SPILSBURY said death was due to nervous shock and 
heart failure owing to the passage of electric current through the body. 
The heart and the aorta were slightly diseased, but for all practical 
purposes Mr. Thompson would pass as a healthy man. Electric baths 
ought not to be administered without medical advice. 

Mr. E. H. WinLis, co-managing director of the Cavendish Electrical 
Co., said that if the conditions were normal the patient could not possibly 
receive a shock. The filament of the lamp had certainly broken, but 
whether it had caused a short-circuit was a matter of speculation. The 
mere breaking of the filament would not have any effect. The precau- 
tion might have been taken of boxing in the taps of the bath, though it 
was unlikely that a patient could obtain a shock therefrom. There might 
be two explanations of the accident. The lamp might have short- 
circuited, causing the whole current of the main to pass through the bath. 
Another theory was that the filament broke, but did not short-circuit, and 
joined again, so bringing back to the bath the same current as before it 
broke, but instantaneously instead of gradually. He agreed that if there 
were some independent person to make an examination of the installa- 
tions it would be a considerable advantage. 

Mr. CHARLES H. SMITH, of the Marylebone electric supply department, 
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Switehboards. a 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 
of switchboards for Queen-street Wharf, Auckland. Specifica- 
tions, &c., may be obtained from Messrs. W. and A. McArthur 
(Ltd.), 18-19, Silk-street, Cripplegate, London, E.C., where 
drawings may be inspected, and where tenders, addressed to the 
Chairman, Auckland Harbour Board, Auckland, N.Z., will be 
received until Jan. 6, 1913. See an BGNEGOSEIRSDE 


Detectors. 
Tenders are invited by the Commonwealth of AvsTRALIA for 
the supply and delivery of 30 Detectors at Melbourne. Tender 
forms, specifications, &c., may be obtained at the Commonwealth 


Office, 72, Viotoria:stroot; London, S.W. See also an ad- 
vertisement. 
Electric Motors. A 


Tenders are invited for the supply and delivery of various 
sizes of electric motors required by the Electric Supply Com- 
mittee of the City of Brmurenam. Specification, &c., from 
the city electrical engineer, Mr. R. A. Chattock. M.I.E. E., I4, 
Re o Birmingham, to whom tenders are to be sent by 

Ov. 


College Lighting. 

HuLL Education Committee want tenders by noon Nov. 20 
for Electric Lighting and Electric Bell-fitting at the Teachers’ 
Training College, Cottingham-road, Hull. Particulars from the 
City Treasurer, 


Turbo-alternator, Condensing Plant and Air Pumps. 

GREENOCK Corporation want tenders by 10 a.m. Nov. 18 for 
supply and erection of a 3,000 kw. three-phase Turbo-alternator, 
with Condensing Plant and Air Pumps. Specification, &c., 
from the Burgh Electrical Engineer. | 


School Lighting, &c. 

Lonpon County Council require tenders by ll a.m. Nov. 19 
for Electric Lighting, Bells and Telephones for Strand School, 
Elm Park, Brixton, and Electric Lighting at Southern Outfall 
Works, Crossness, Kent. Specifications, &c., from the Chief 
Engineer, Spring Gardens, S.W. 
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TENDERS INVITED. 


ll ia yaa aE 


219 


said that the pressure of current supplied to the establishment was 240 - 
volts. The resistance lamp broke down that pressure to the degree 
required for the bath apparatus—about 15 volts. He thought that the 
accident had been caused by a momentary short-circuit. 

Mr. Huau C. SILVER, electrical engineer, said that with such an appa- 
ratus he would prefer not to have lamp resistance on the switchboard, 
but a wire resistance. With a resistance lamp it was always possible to 
see at a glance when current was running through it, but the risk of 
breakage was too great. 

Eventually the jury returned a verdict of ‘‘ Death by misadventure 
caused by the body coming into contact with some electrodes or other 
metallic connection." They recommended that electric baths should be 
periodically examined by some competent person in authority. 


The Fall in Value of Gilt-edged Securities.—At the Institute of 
Chartered Accountants on Wednesday, Mr. P. D. Leake, F.C.A.,- 
lecturing on this subject, declared that the existence of a sinking fund 
gives a false sense of financial security, the danger of the method being 
that it lightens the financial burdens of the present by forestalling 
future income which may never be available. It would be far better 
to use the money now applied to building up sinking funds in reducing 
loan indebtedness, either by annual drawings and repayment or by 
purchase in the open market and cancellation of the loan stock. 
Future temptation would thus be removed from the path of State, 
municipal and commercial administrators, which, as matters stand, 
may prove irresistible when the need of money for other purposes 
happens to become very pressing. | 


Unemployment Insurance.—The following additional decisions by 
the Umpire are announced :— 

Contributions are payable in respect of :— 

Turners and other machinists engaged wholly or mainly in producit 
ebonite or vulcanised fibre parts for use as parts of the products of a 
mechanical engineering establishment. 

Contributions are not payable in respect of :— 

Workmen engaged wholly or mainly in making ebonite or vulcanised 
fibre parts of scientific instruments, telephones or electric light fittings. 


SIME 


Rotary Converter and Transformer. 
MANCHESTER Electricity Committee require tenders by noon 
Nov. 19 for supply and erection of a 650-800 kw. rotary con- 
verter and transformer. Specifications from Mr. F. E. Hughes, 
Town Hall, Manchester. | 


Cables, Wires, Electric Lamps, Insulating Materials, &c. 

The YoRESHIRE West Ripina ELECTRIC Tramways Co. 
require tenders by 9 a.m. Dec. 5 for 12 months’ supply of Cables, 
and Wires, Electric Lamps, Fittings, &c., Insulating Materials, 
Tapes, Compound, &c., Overhead Fittings, Castings, &c. 
Schedules from the Central Offices, Belle Isle, Wakefield. 


Telegraph Materials, &c. 

The directors of the SLIGO, LEITRIM & NORTHERN COUNTIES 
RarLway Co. require tenders by 10 a.m. Nov. 25 for 12 months’ 
supply of electric Telegraph Materials, Rubber Goods, Iron, 
Lead, Oils, Varnishes, &c. Forms of tender from the Secretary, 
Enniskillen. z 

Tramway Construction and Paving. 

SWANSEA Corporation want tenders by noon Nov. 27 for the 
whole of the work and materials required in paving carriageways 
and laying tramways in various streets amounting to nearly 
1,000 route yds. Specification, &c., from the Borough Surveyor. 


Steel Standards and Poles. 

Tenders will be received until Jan. 6, 1913, at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1,700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from the Publie Works 
Office, Wellington. 


Series or Turbine Centrifugal Pump (with Electric Moior). 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series or Turbine Centrifugal Pump (with Electric 
Motor) capable of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump'and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 
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Electric Cranes, &c. | | i E 
SvpNEY (N.S.W.) Harbour Trust will receive tenders until 
9 p.m. Dec. 23 for the manufacture and installation of electric 
cranes and geared pulley blocks. Forms of tender from the 
Engineer-in-Chief. 
Diesal Engines, Dynamos, Motor Generator, &c. 


5 


The Municipality of Miramar, a suburb of Wellington (N.Z.), 


invite tenders for the supply and erection of two 150 B.H.P. 
Diesel engines, two direct-coupled 100 kw. dynamos, balancer, 
60 B.H.P. motor generator, switchboard, traveller, two 400- 
gallon oil tanks, &c. Tenders (with £200 deposit) to the Town 
Clerk by noon Dec. 16. Specification, &c., may be seen at 73, 
Basinghall-street, London, E.C. 


Tele»hone and Telegraph Poles. 

Tenders will be received at the General Post and Telegraph 
Office, Tue HaavE, Holland, until Nov. 27, for supply and 
erection of Iron Telephone and Telegraph Poles. Specifications 
after Nov. 13 from Messrs. Gebroeders van Cleef, Hofspui, 284, 
The Hague. 

Generating Station Equipment. - 

The municipal authorities of Calanas. Spain) invite tenders. 
which will be opened on Nov. 30, for the erection of an elec- 
tricity generating station. 


QUOI DLTALLHETA 
TENDERS RECEIVED AND ACCEPTED. 


TUN O l 


On Tuesday, Keighley Corporation accepted the offer of Trackless 
Trolley (Ltd.) to construct the necessary overhead equipment for 
the proposed trolley vehicles from Ingrow Bridge to the junction 
of Hebden-road and Lees-road, Haworth (a distance of one mile and 
1.400 yards) at £1,610. subject to the following conditions :— 

(1) That the company send on trial for three months (free of charge) 
one of their cars, which the Corporation shall be at liberty to use in regular 
service during that time ; (2) supply one of their own men to drive the 
car at an inclusive cost not exceeding £3 per week ; and (3) give an under- 
taking that, in the event of their system being considered unsatisfactory 
by the Corporation, they will, without further charge, alter the overhead 
equipment and adapt it to such other method of current collection as the 
Corporation may require. 

The contract for 300-400 kw. steam dynamo for Middleton elec- 
tricity works has been placed as follows: Lancashire Dynamo & 
Motor Co., dynamo ; and Belliss & Morcom, steam engine. 


Sheffield City Council has accepted the tender of the London 
Electric Supply Corporation (at £425) for the manufaeture, supply 
and delivery of a patent rotary water strainer. 

London County Council have accepted the following tenders :— 

Rownson, Drew & Clydesdale (lowest tender), for machines for clearing 
tramway conduits, £76. 12s. 6d. (Three tenders received; highest, 
£127. 5s. Chief officer's estimate, £80.) 

Alldays & Onions Pneumatic Engineering Co., pneumatic power 
hammer, £135. 28. 6d. (One other tender received, £155. Chief officer’s 
eti nate, £150.) 

The tender of the British Westinghouse Co. (at £3,004) has been 
accepted by Watford Council for a steam alternator and regulator ; 
and also that of the Electrical Construction Co. (at £102. 16s.) for & 
switch panel. | 

On the recommendation of the Electricity Committee the Taunton 
Council have placed an order with the British Electric Trans- 
former Co. for about 20 sets of the company's duplex cookers and 
apparatus, at a cost not exceeding £200. 

Southampton Council has accepted the tender of Lankester & Son 
(at £27. 3s. 6d.) for installing intercommunication telephones at the 
Education Offices. | 

Sunderland Corporation have placed orders with the General 
Electric Co. for 27 flame arc lamps, with the India Rubber, Gutta 
Percha -& Telegraph Works Co. for Lt. cable, and with the British 
Insulated & Helsby Cables for e.h.t. cable. 

For the supply of service cable Walsall Council has accepted the 
tender of Callender's Cable Co. 

Mansfield Guardians have accepted the tender of J. Farr (at £795) 
for electric lighting plant, wiring work, &c., at the workhouse. 

Geelong (Victoria) Council have accepted the tender of the Mel- 
bourne Electric Lighting Supply Co. for lighting the streets elec- 
trically for seven years, commencing Jan. 1 next, at £958. 18s. per 
annum. The local gas company also tendered, at £963 per annum. 

Railway Lighting.—Messrs. Siemens Brothers Dynamo Works 
(Ltd.) have obtained a contract to supply the whole of the metal 
lamps to he used on an electric railway in London for the ensuing 12 
months, 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 
T he following abstracts from some of the specifications recently published have been specially 


compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 


Chancery lane London. Er : 
Whenever the date applied for differs irom the date on which the application was lodg? 
the Patent Office, the former is given in brackets after the title. th eee 


1911 SPECIFICATIONS. 

21.334 BROOMFIELD & TAWN. Manufacture of insulated electric leads or cables. 

22.426 Stevens & LvoN. Portable electric signal lamps. 

22.690 BarsiLLIE. (Balsillicz.) Electro-magnetic means for the transmission of power. 

22.839 BoaLER. Apparatus for indicating temperature of bearings and the like. 

23,172 SrEvENs. Field telephon> and teleeraph set. 

23.314 TRENNER. Holders for telephone-reczivers. 

23.663 ELLIs & BRITISH INSULATED & HELsBY Cases (Lrp.). Electrical insulators. 

23.713 BowNELLA. Electric lamps for motor vehicles and the like. 

24,823 Kapp. Means for increasing the power factor and overload capacity of alter- 
nating-current synchronous machin?s. (Cognate application 741.12.) 

According to this invention a fixed and an oscillating electromagnet are employed, 
one of which is excited by continuous current and the other by the alternating current 
of low frequency circulating in the secondary circuit of the machine. These electro- 
magnets are plac:d in such juxtaposition that by the interaction between the mass 
inertia of the oscillating electromagn*ts and the dynamic force of the alternating 
current. vibration or oscillation is prcduced, which, in its turn. generates an E.M.F. 
that leads the current by ab^ut a quarter period. The oscillating electromagnet is 
either cylindrical or bar shaped. and the weight of the iron core is in each case many 
times greater than the wzight of the winding, with the result that the electro-dynamic 
forces are great in comparison with the mechanical moment of inertia. 

25.517 PicktEs. Electric power timber band-saw machines. 
26,969 Conaty & KerLEv. Maenstic brakes of tramcars and like vehicles. (Cognate 
applications, 743,12 and 3,091/12.) 


1912 SPECIFICATIONS. 
459 B.T-H. Co. (G.E. Co.) Electric switches. 
771 HvBiNETTE. Electrolysis of metallic salt solutions. (12/1,11.) 
1.205 Day. Combined electric wire connection and cord grip. 
4.975 ELper. Suspenders for overhead electric cables. 
5.803 ALLGEMEINE ELextricitats-Ges. Electric motor control systems. (7:3 11.) 
7,697 S1EMENS-SCHUCKERTWERKE Ges. Single-phase induction regulators. (31 3 11.) 

Relates to regulators used for boosting electric currents supplying lighting and 
power circuits, and has for its object to eliminate the excessive vibration of the rotor 
due to th» interaction of the pulsating maenetic field and to enable a more favourable 
curv2 of torque to be obtained, more particularly the negative values of the torque, 
which are th: principal caus? of the disturbing action. 

7,992 ALLMANNA SVENSKA ELEKTRISKA AKT.-BOLAGAT. Electrically-propelled motor 
cars. (12/4/11.) 

10,605 Bunte & REMMLER (Firm of). Electrical dust-suction apparatus. (3,7/11.) 

13,851 Berry. Electric heating apparatus. (28/12 11.) 

14.751 Merriam. Electric switches. (23 6/11.) 

17.955 MUIRHEAD & MUIRHEAD. Telegraphic relays. 

This invention relates to relays, more varticularly intended for use in connection 
with submarine cabl2s of th: type having a str.tched wire or the like as the contact 
maker. According to this invention the stretch-d wire is carried entirely by or moves 
bodily in synchronism with the record?r coil. This is preferably done by fastening 
the ends of the stretched wire to arms carried by the coil. With the stretched-wire 
contact maker thus mounted the coil will move more freely than formerly. and, for a 
given strength of signal current. will consequently make firmer contact with the relay 
contact stops. Any directive forc2 required for signalling purposes can be con- 
veniently applied by means of another stretched wire arrangement connccted to an 
arm at th? back of the coil. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t)are not open to publ ic 
Inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk is affixed. 

x October 12, 1912. 


23.341 SIEMENS-SCHUCKERTWBRKE C.M.B.H. Regulation of the sp2ed of electric motors 
(13/10/11, G:rmany.)* 
23,344 Pamer. Method of and means for preventing explosions in mines by damaged 
electric lamps and motors. 
23,372 ALLESEMEINE ELEKTRICITATS Ges. Regulation of dynamo-electric machines. 
13-1011, G?rmany.)* 
23.380 STRACHAN & HENSHAW & Sarcent. Telph:r tracks. 


October 14, 1912. 
23.402 DawsoN. Electric controller contact. 


'23.404 RiLEv. Sparking plugs for internal-combustion engin:s and oth:r purposes. 


23417 BLACKALL & Jacoss. Electrica! token apparatus for railways. 

23.430 Leitner. Electric ignition apparatus for intcrnal-combustion engins. 

23.432 HorpecH. Dynamo-?lectric machines. 

23.451 NasH. Electrical heating apparatus. 

23.453 Truss. Electric incandescent lamps.* 

23.458 SHEPHARD & M:KEcuNIE. Transmitting apparatus for use with wireless tele- 


graph syst m3. 
Octob>r 15. 1912. 
23.514 VotiauT & HagrrFNzs Axt.-Gzs. Elsctric cut-outs. (2.11.11, G2rmany.)* 
23.527 TAvLER. Tel»phone syst2ms. 


23,542 ABBATECOLA. Automatic electric current controller for limiting the consumption 


of current. (26:3/12, Italy.)* 

23.564 MowRER. Wire terminal plugs.* 

23.588 ScugiNIG. Wall plugs for electrical fittings. (16/10/11, Austria.)* 

23.590 Aron. Electric clock systems. (16.10.11. G»rmany.)* 

23,593 eer? (G. E. Co., U. S) Filaments suitable for incandescent electric lamps 
and the hke. 

23.594 B.T-H. Co. (G. E. C^., U. S) Electric motor control systems. 

23.595 Rep. Incandesc2nce electric lamps. 

23,597 HAbDAN. (Stewart & Clar« Mfg. Co., U.S) Magnetic speedom:t.rs.* 


l October 16, 1912. 

23.605 JouwsoN. Sparking plugs. 

23.607 MARLOR, HANN & Foster. El:ctrizal metal conduit cutters. 

23.624 Kiynr & Beecrort. Fittings fer electric conduits and the like. 

23.639 KENNETH. Trolley pcl:s fcr tram and like cars. 

23 669 LAKE. (Soci:te Anonym? Du Temple, France.) Motor controlling switches.* 
23,690 CLARK & May. QGalvanom-:t'rs. 


October 17, 1912. 
23.689 RorrE. Turbo-zlect-ic machines. 
23.596 Zeiss. Telem:tors. (27 1C. 11, G:rmany.)* 
23.703 WILKINSON. Automatically conirolling electric heaters or the like. 
23.718 Ferra. D_riving electric current formed by means of thermo-electric elements. 
23.726 MCCLELLAND. JUN. Heatiig or stzrilising of fluid by means of electricity. 
23.732 Cote. Portable self-contained electric t:ll-tale and dashboard light. 
23.733 WoopHousE. Electric heating devices. 
23,734 GorpscHMipT. Reception of electric waves. (18/10/11, Germany.)* 


THE ELECTRICIAN, NOVEMBER 15, 1912. 


i 


— 


DURAM 


ANAND UU UA UUW WU TT 


FINANCIAL MATTERS. 


245 : 


— 


———À 
—— 
——a 
m 
== 
——- 
pa 
rl 
C 
— 
— 
— 
pum 
pamm 
—. 


= NMA LU UU AUG A Uu 


MUNICIPAL REPORTS AND ACCOUNTS. 


SS el 


GLASGOW CORPORATION TRAMWAY ACCOUNTS, 
1911-12. 


From the statistics set out below it will be noticed that there was 
during the 12 months ended May 3lst last a large increase in the 
traffic on the Glasgow Corporation Tramweys. This was due to the 
great extension of halfpenny stages last December, the Exhibition 
traffic, the prosperous state of trade and the comparatively mild 


| Number of Per cent. of 
Far | passengers of o revenue to total 
carricd. total. | traffic receipts. 
i E E 121,212,468 43-93 25:58 
First two-stage ......... 9,062,479 3°29 5-74 
Second two-stage ...... 9,058,682 3-29 ast 
|n MN PEU 104,334,320 37-85 44-03 
EL ee | 20,337,702 T38 | 1238 
PLI EE see seu’ 6,258,659 2-27 5-28 
21d. and above .......... | 5,346,075 194 | 6-49 


It will be noticed that the largest section of the traffic now consists 
of passengers paying halfpenny fares. 

The statistics of the operation of the cars for the last three years 
arc as follow :— 


—— — 


| Year ended. 
TE 
May 31, | May 31, : May3l, 
1912. 1911. | 1910. 


| 


ome 


——— 


237,967,307 | 222.730.571 


No, of passengers carried, and 


275,610,385 
‘reentage Increase over pre- ae : ' 
Mos rd ities Soia s os CM TL 
Car- mileage, and percentage 22 435,076] 21,704,237, 20,974.016 
increase Ovcr previous year . 3-36 3-48 | 0-83 
Total traffic receipts and. per- £987,280 £016,021 £893,501 
centage increase ............ 4:37 56:88 | 0-46 
Average receipts percar-mile.....|  10-56d. 10-46d. |  10-22d. 
Avcrage number of cars in use ....| — 982-19 562-25 | 546-40 
Total number of units used for | 

traction and car lighting .......| 30,261,134 | 28,345,441 | 26,860,126 
Ditto per car-mile .................. 1:35 ]-31 | 1:28 
Average specd of cars............... 8-13 m.p.h.| 8:13 m.p.h. | 8:03 m.p.h. 
P.rcentage of working expenses 

to traffic reccipta.................. 59-01 56-36 56°26 


-——— 


Turning now to the details of the working expenses, it will be seen 
that there was an increase in the cost of power, due to the coal strike 
of the early part of this year. The regular supply of fuel was during 
that period suspended, and the price paid for fuel was much higher 
than the contract price. Traffic expenses, general expenses and other 
charges have also increased, so that the total working expenses per 
ae (including capital charges) have advanced from 10-22d. to 

“oid. 

Particular interest attaches to the power expenses, since the Tram- 
way Department have their own power station. The cost of power 
is stated by Mr. Dalrymple to be as follows (based on the number of 
units sent out from the power station to the sub-stations) :— 

Per unit. 


Salaries and wages ..,.... eese eene hene nen 0-039d. 
Fucl ——— À— ——— Destenesnes 0-1641d. 
NW BID cretus ure tdi e rr meee rere DEDE EE 0-00 td. 
Oil and Waste acceso vesc uds kara erssish s keere rinena 0-010d. 
Miscellaneous supplies ............... ern 0-004d. 
R^ pairs to steam plant .............. eee 0-025d 
PEMCNEENd ijj ulcer tens 0-017d. 
s os» Gets, feeders, &e. iecore eere tate eet Rn 0-023d. 
w uo DUIS ei pos cane dae te epo EA HE PP ERE 0-009d. 


Corried forward 0:350 1. 


| 
| 


i Ó—— M t S, UII € — Á————————Ó 


Traffic Expenses. 1911-12. 1910-11.. 
Supe rintendence....... eee £5,459 ... 0-03d. ... 0-06d. 
Wages of motormen and conductors .... 204,109 ... 9.]&8d. ... 2-12d. 
Wages of other traffic empioyés .........- 12,993 ... 0:14d. ... 0-13d.. 
Motormen’s bonus............ eren 3,181 ... 0-03d. ... 0-03. 
Cleaning Cars — ......eer HH 34,427 ... 0-374. ... 0-33d. 
Oiling cars......c eee 2.390 ... 0-02d. ... 0-024. 
Cleaning track ............. eene HI 5,762 ... 0-06d. ... 0-05d. 
Fuel, light and water for depots... ....... 2.911 ... 0:03d. ... 0-03d. 
Ticket check (less ticket advertisements) — 12,973 ... 0-14d. ... O-12d. 
Uniforms ...........- eee ehh enn 1.101 ... 0-08d. ... 0-07d. 
Miscellaneous ............ eere n I 4,219 ... 0:04d. ... 0-03d 

Total Traffic Expenses ...............- £295,525 3-16d. 2-99. 
General Expenses. 
Salaries and fees........eseseseesceessssessesse £8,019 ... 0-03d. ... 0-0ad 
Store expenses ..... esses nenne 948 ... O-Old. ... O-Old 
Rent of offices, &c. ............... eee 2.841 ... 0-03d. ... 0-034 
Few duties and teinds......................-. 1.072 ... O-Old. ... 0-02d. 
Rates and taxes |......... e eere rnnt 59,658 ... O-G4d. ... 0-63d.- 
Printing and stationery ............ eese 2.569 ... 0-O3d. ... 0-02d. 
Fuel, light and water for offices .......... 453 ... O-Old. ... 0-00d. 
Law expenses e.ssessssessrerreeseereseeseeesee 295 ... Q-00d. ... 0-01d. 
Inaürances....... oce een eere etre eterni 31,512 ... 0-33d. ... 0-24d. 
Deputation and travelling expenses ...... 539 ... 0-01d. ... 0-00d. 
Free travelling for blind ..................- 300. .... 000d. ... 0-00d. 
Visit of Municipal Tramways' Association 859 ... OOld. ...  — 
Miscellaneous ..........enm mI 1,392 ... 0-07d. ... 0-07d. 
TotalGeneral Expenses ............... £116.540 1-24d. 116d. 
Repairs and Maintenance. 
Permanent way ...sessssseecsesesseseesceseseso £56.864 ... O-Gl1d. ... 0-Gld. 
Electrical equipment of line ............... 8.665 ... O-03d. ... 0-023d. - 
Buildings and fixtures............. esee eee 8.573 ... OOt. ... OHSA. 
Workshop tools, &e. 1... 1.371 ... (02d. ... 0:01d. 
ÉCOLES III ies awis 28.02] ... 0-30d. ... URIP 
Electrical equipment of cars ............... 30,457 ... 022d. ... 0-214. 
Other rolling stock ............. eere 1.744 ... O-O2d. ... C024. 
Miscellaneous... eee sue nator daher nni nans 146 ... 0004. .... 0:00.L. 
Total Repairs and Maintenanc?...... £125,34t 1:35d. 1-331. 
Power Expenses. 
Salaries and WAGZCS .....cccee cece eeeeee e £11.363 ... — — 
Bel ecisiacckeRe PE VES N E 20,880 ... — — 
Water Sosscssexpo mua PU tan UU béha Rose Rida 481 ... —- E 
Oil and waste 2:2 redeo rzhre enhn rta e sare ner 1,254 —- — 
Miscellaneous su pplies...... TE betsy 822 —- = 
Repairs to ste: m plant... . 2... ceeeeeeee 3.146 — = 
„p elec rie plant 0.0... eee 2.205 « —- —- 
yo» duet , feeders, & so... 3.623 —— — 
„o p build ngs «ues 1.092 — — 
Total Power ÉXp?21 es.................. £44,866 Daed 0-42d. 


Proportion of rents, rates and taxes 


s 000» Ónsuranee sssssessessroseneserssereesresereeseere 0-003d. 
» „ general management........ eere 0-007d 
Interest on capital ......... cerent 0:126d 
Sinking fund |.......... eee HH 0-173d. 
Depreciation allowance ........ eee 0-441d. 
Total Cost per Unit........... eee HH 1-150d. 
Number of units generated (alternating current, 
6,500 v.) .cccecceccececescscseceesecsencseeeceeseeeneeaseenes 32,671,370 
Number of units generated (d.c. 500 v.) .............-- 975,807 
" " m (d.c. 100 v.) ...........-.-- 191,014 
Total number of units gencrated .|...............-- 33,838.191 
Number of units used at power station ...........-.-. 1,465,526 
Number of units issued from power station to sub- 
stations (the figure used above).......... een 32,372,665 
Number of units used in sub-stations ............. ee 274,533 
Number of units used in car-works, de pots, &c....... 1.702,312 
Estimated loss .......... eene 134.686 
Loss in conversion and transmission | ....... eee 1,592,020 
Total issued for traction load from sub-stations, 
direct-current 'bus bars ..........eeeeenn n e 28,369,114 
Maximum load on power station .......... «eene 9,693 kw. 
Load factor .......... esee eene nnne 39-74 percent. 


. 
esoe9]5:00009t92€0€99 


Per unit. 


Brought forward — 0-350d. 
0-050d. 


The various items in the expenditure and revenue, together with 


the respective amounts per car-mile, are as follow :— 


Per car-milc. 
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TOTAL WORKING EXPENSES (ex. capital 


CME GOS). 4:2 conat err a cava uds: 2.115 ... 623d. ... 5'89d. 
Capital Charges, &c. 
Inte ris coo euros psa exo vao cou ERE RUIN DEUS £15.092 ... 080d. ... 0-83d. 
Sinking fund shes. ccuserexeabeessiaonaes preet 93,463 ... 100d. ... 0-99d. 
Rental of leascd lines .......................- 10.318 ... O-11d. ... O-lld. 
Income tax Lect tege ennea isei rk A 13,027 ... O-l4d. ... 0-15d. 
Depreciation and renewals fund .......... 213,704 ... 2-29d. ... 2-24d. 
Total Capital Charges, &c. ............ £406,004 4-34d. 4-32d. 
TOTAL EXPENSES (inc. capital charges) ...£988,779 ...10'57d. ...10°22d. 
Revenue 
Traffic FO Venues ivo de eeve ec pla en Een Ex ria £987,280 ...10-56d. ...10-46d: 
Rents and dues ...................eeeeeeeeeeA 3,303 ... 0-03d 0-03d: 
Sale of electrical energy ..................... 667 ... 0-01d. 0-01d- 
Interest on depreciation fund ............. 49,592 ... 0-53d. 0-48d. 
TOTAL REVENUE ............ ———— £1.0406,8817 11:13d. 10-98d. 
Balance soreer e EETA £52,063 U-50d. ... 076d 


This balance is handed over to the “Common Good " for the relief 
of rates. The depreciation and permanent way renewals fund 
account now stands at £1,873,247. 

The number of cars in stock at May 31st last was 808, 673 being 
fitted with top covers and 103 being converted horse cars. It has 
been decided to replace 100 converted horse cars with new cars of the 
latest design. The Committee have also decided to construct 50 
additional cars. 


The capital expenditure during the year was £29,562, bringing the 
total expenditure to £3,532,730. 


Adelaide (South Australia).—The annual report of the Adelaide 
Municipal Tramways Trust for the year ended July 31 last shows 


earnings (electric and horse) £282,120, and operating expenses were 
£189,231. 


Net profit from the electrical servioe was £98,015, but there was a lose 
of £5,126 on the horse-car service, and the balance for appropriation was 
£93,047. The chief engineer and general manager (Mr. W. G. T. Good- 
man) states that he is convinced that, although there is a loss at present 
on the electrical extensions, this is much less than would have been in- 
curred by maintaining the horse service, but under the Tramways Act the 
horse services have either to be maintained or replaced by electric traction. 
Mr. Goodman anticipates that the electric traction extensions, apart from 
the justification they have owing to the reduction of the horse-car losses, 
will be further justified in the course of the next few years owing to the 
steady growth of population towards the extremities of the system. 

Harrogate.—The accounts of the electricity department for the 
year ended March 25, 1912, show capital expenditure £125,270 
(increase £790), of which £18,857 has been repaid. 

Revenue was £16,330, and working and general expenses were £8,192 
and the amount carried to net revenue account (including £201 trans- 
ferred from reserve account) was £8,338. After providing for interest, 
instalment of principal and sinking fund contribution, £600 was trans- 
ferred to reserve fund and £692 applied to reduction of rates. Units 
generated were 1,601,936 and sold 1,171,545. The total maximum 
supply demanded was 800 kw. 


WATER POWER IN CEYLON. 


According to the “ Financial News," the opinion was recently 
expressed in Ceylon that neighbouring island colonies, and especially 
the Phillippines, are stealing a march in the development of their 
water-power projects. It is pointed out that a company has been 
formed in Manila for the purpose of generating electric power from 
the Agno River for supply to the mining plants and saw mills and for 
the lighting of Bagnio, the summer mountain capital of the Philip- 
pines. Similarly, both the Japanese and the Dutch Government in 
Java have been making exhaustive investigations into the natural 
generating powers of their respective waterways, and extensive pro- 
jects are now under development by them, as well as in Australia 
and New Zealand. Commenting upon this, the ** Ceylon Observer ” 
reniarks that the configuration'of the island of Ceylon and its meteoro- 
logical conditions are such that it seems to hold immense possibilities 
for the hydraulic and electrical engineer. Of course, before this 
point can be finally determined, there must be extensive and ex- 
haustive surveys, and before reward can be secured considerable 
expenditure will have to be incurred. This idea of utilising the 
mountains and the waste water-power that now rushes down their 
slopes and plunges over their precipices is, of course, not exactlv new. 
Mr. Coryton Robert, and one or two others, have gone somewhat 
deeply into the matter, and the subject has been ventilated in the 
columns of the Press in a spasmodie fashion. "There are few who will 
dispute the manifold advantages that would result from the possess- 


ing of an abundant and cheap supply of electric power, and, having in 
view what has been done in Mysore, in the Bombay Ghats, in the 
Punjab, and above all, in Austria, Switzerland, Sweden and Norway, 
no one will deny the possibilities and manifold benefits offan ex- 
tended hydro-electric scheme, or a series of schemes, for the colony. 
“We have waterfalls,” continues our contemporary. “ These 
ought to be harnessed. Where, as is frequently the case in tropical 
countries, the streams that flow over them diminish greatly in the 
dry season, the civil engineer will generally have little difficulty in 
arranging to supplement them, and in creating reservoirs to secure a 
sufficient perennial supply. Where great works cannot be built, 
several small ones can be established and linked up. What is first 
required, however, is the earnest desire. This would be followed by 
the making of what we may stvle a hydraulic survey on a very 
thorough scale. This would give us the information we require as 
to the water supply available, and the best means of storing water 
and leading it to the places where it will do the maximum of work. 
When this is done the rest will follow, first the funds, then electri- 
fication of our railways, or at least the mountain sections, electric 
light for all towns and their suburbs, and electric power for a hundred 
new industries.” 


COMPANIES’ MEETINGS AND REPORTS. 


Eastern Telegraph Co. (Ltd.) 


The cighty-first ordinary general meeting of this Company was held on 
Wednesday, Sir JOHN WoLFE Barry, K.C.B., presiding. 

The SECRETARY (Mr. A. R. Hardie) read the notice convening the 
meeting and the auditors’ re port. 

The CHAIRMAN then said : Gentlemen, we are again able to present 
a satisfactory report to the stockholders, the gross revenue for the period 
under review having exceeded that of any previous half-year, and this 
im provement continues to be well maintained. 

The gross revenue amounted to £746,700, as against, for the correspond- 
ing half-year of 1911, £672,400, or an increase of £74,300. Message 
receipts show an increase of £66,500, and I am pleased to say that this 
increase is spread over practically every branch of our system. It is 
satisfactory to find that the growth of revenue is due to a general im- 
provement in commercial business, and is not attributable to any of 
those events of special importance which may, for the time belng, affect 
one particularsection of traffic, although no doubt the warin Tripoli, while 
it lasted, to some extent contributed towards the improvement of our 
revenue. The introduction of deferred messages, to which I referred 
at the last meeting, has also created a new source of revenue while not 
adversely affecting our ordinary fully paid traffic; but, so far, these 
messages have not materially affected the totul amount of the revenue. 
Dividends on shares in other telegraph companies have produced £3,100 
more than for the corresponding half.year of 1911, while interest on 
reserve fund investments andion cash on deposit at the bank, &c., accounts 
for the remainder of the increased revenue. As regards the expenditure 
side, the total ordinary working expenses amounted, in round num bers, 
to £306,000, as compared with £291,300 for the corresponding half-year 
of 1911, or an increase of £14,700. 

As I pointed out at the last meeting, the growth in the volume of 
traffic necessarily entails more labour and naturally tends to generally 
increased expenditure under practically all headings. London expenses 
show an increase of £1,700, due to some additional staff, but principally 
to the usual annual promotions. Station expenses are £26,700 more. 
Practically every item of expenditure under this abstract shows an in- 
crease. salaries and wages alone being £14,600 more due to a considerable 
augmentation in the number of the staff, and to the improved conditions 
introduced with regard to overtime and Sunday duty. Maintenance of 
instruments shows an increase of £3,600, caused by the introduotion of 
new apparatus for improving the working of the cables and landlines. 
''he other items of expenditure under this abstract. are normal, and de 
not call for any special remark. Against the increased. expenditure 
referred to above, the expenses attending maintenance of cables show 
a reduction of £14,000 when comparing the two half-years. The actual 
expenses under this abstract for the half-vear to June, 1912, were 
slightly in excess of those for the corresponding half-year of 1911; ou 
we have received substantial amounts from Foreign Governments an 
other telegraph companies for charters of our repairing steamers con- 
siderably in excess of similar receipts for the corresponding period. As 
I have so often pointed out at these meetings, it is difficult to deal with 
comparisons under this abstract, as, in the first place, the expenditure 
largely depends upon the number and extent of the cable repairs effected, 
while the credits to the account in respect of charters, &c., are naturally 
extremely variable. 

The Board have considered it ad visible, in view of the continued depre- 
ciation in the market value of our reserve fund investments, to increase 
the provision on account of investment fluctuations,and have accordingly 
transferred a further sum of £50,000 from the general reserve fund, for 
that purpose, the amount set aside on this account now standing at 
£300,000. In 1910 I made special reference to the importance of main- 
taining a large reserve fund. Ido not intend to reiterate the remarks 
I made on that occasion, but I would like to say that aw years go on your 
directors become more impressed on the subject, convinced as they are 
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that the stability of the Company is in no small measure due to the con- 
sistent carrying out of the policy of maintaining large and available 
teserve funds. I also stated that we had in contemplation some im- 

renewals on some of our older sections. Since that date we have 
expended over £100,000 on various sections, which sum has been charged 
from time to time against the reserve fund, and we are continuing 
the work as opportunity offers. We have also charged the cost of the new 
Gibraltar-Malta-Alexandria cables against this fund, the last instalment 
of over £220,000 appearing this half-year. 

The increasing volume of business on our cables, which. by the way, is— 
as I have often explained—proportionately greater than the increase of 
wet revenue, points to the necessity of strengthening our cable capacity 
east of Suez, and the directors have in view the laying of new and im- 

cables from that station eastward, so soon as the necessary landing 
fights are granted. The Eastern Extension Company also propose at the 
same time to strengthen their means of communication in the Far East. 
Our new cables will, of course, involve considerable expenditure, which 
will be met out of our reserve fund and out of the normal increase of 
revenue as it arises. It must be a source of gratification that our 
reserves enable us to deal with these matters without any anxiety 
regarding the usual dividends and bonus paid to our stockholders, 
or without increasing our capital. In view, ther fore, of the foregoing, 
it is fortunate that we have been able to carry the sum of £230,000 to 
reserve fund this half-vear. 

Week-end Letter Telegrams.—With the view of giving the public a cheap 
gocial telegraph service with South Africa, we have introduced Week-end 
Letter Telegrams between the United Kingdom and the Union of South 
Africa, and the system came into operation last week. The messages 
must be written in plain connected English or Dutch language, and the 
tariff is 15s. for the first 30 words, with an additional 2s. 6d. for every 
five words or less beyond that number. Messages can be handed in on any 
day of the week, and will be sent off on Saturday evening. If they are 
addressed to a town at which the Company has a station, the messages 
wilt be delivered on Tuesday morning ; if intended for other places they 
will be posted on, but, if desired by the sender, thev can be telegraphed to 
their destination upon payment of the respective local interior telegraph 
rates for Great Britain or the Union of South Africa. 

Ido not think there is any other point to which I wish to draw the 
attention of the stockholders, and I will, therefore, move 

“ Phat the printed Report and Accounts of the Directors to June 30, 1912, 
submitted to this meeting, be and the same are hereby received and adopted." 
When that motion has been seconded any stockholders who wish to address 
the meeting are quite at liberty to do so. 

The VICE-CHAIRMAN AND MANAGING DIRECTOR (Sir John 
Denisen-Pender, K.C.M.G.) seconded the motion, which was carried 
unanimously. 

Resolutions were afterwards passed re-electing the retiring directors, 
the Right Hon. F. H. Jackson and Mr. F. A. Johnston, and the 
auditors, Messrs. Deloitte, Plender, Griffiths & Co. and Messrs. Welton, 
Jones & Co. 

Mr. JOHN NEWTON proposed a vote of thanks to the chairman and 
direetors for their able administration of the Company's affairs. He 
said they met half.yearly with the same monotonous 7 per cent. 
dividend, and might that long continue. 

The motion was carried unanimously, and the proceedings terminated. 


Eastern Extension Australasia & China Telegraph Co. (Ltd.) 


The seventy-eighth half-yearly ordinary general meeting of this 
Company was held on Tuesday, under the presidency of Sir JoHN WOLFE 
Barry, K.C.B. 

The GENERAL MANAGER AND SECRETARY (Mr. F. E. Hesse) 
read the notice convening the meeting, and the auditor's report. 

The CHAIRMAN then said: Gentlemen, I think I may congratulate 
the shareholders our being able to present a satisfactory report. The 
gross receipts for the half-year under review amounted, in round numbers, 
to £367,000, against £329,000 for the corresponding period of 1911, 
. showing an increase of £38,000. This satisfactory result is due to a 
growth of commercial traffic all over the Company's system, and it is 
. gratifying to find that this growth has continued since the close of the 
half-year. Turning to expenditure, working and other ordinary expenses 
during the same period amounted, in round numbers, to £166,000, 
agataat £151,000 for the corresponding period of 1911, showing an in- 
- emease of £15,000, of which nearly £12,000 is accounted for by the heavier 
cable repairs carried out during the past half-year than in the correspond- 
iag period of 1911, and to debiting revenue with the cost of relay and other 
. improved apparatus. The remainder of the increase is due to increased 
staff, salaries, and other incidental charges. The net profits for the half- 
. year were roundly £182,000, and, after adding £23,000 brought forward 
rom the previous half-year, there remained a balance available of £206,000. 
Tbe usual quarterly interim dividends of 2s. 6d. per share, or at the rate 
of 5 per cent. per annum, have been paid for the past half-year, and after 
. makiag the usual provision out of revenue for the maintenance ships, 
insurance and Depreciation Funds, and adding £75,000 to the General 
Reserve Fund, the balance carried forward amounted to £56,000, or, 

roundly, £5,000 more than for the same period of 1911. 
` In view of the increase in the volume of traffic between Europe and 
the Company's system east of India and also in our local traffics, due to 
commercial activity, and the continuous policy of the Company to which 
¥ have frequently referred in this hall of lowering our tariffs when we 
were able to do so without injustice to our shareholders, the Directors 
have in contemplation the strengthening of our cable capacity in the Far 


East. The Eastern Telegraph Co. have also under consideration im” 
portant cable improvements west of India. The two proposals will thus 
form a strengthening of the companies’ communications, but, of course, 
they will be expensive. Owing, however, to the existence of our reserve 
funds, and the growth of our traffic, we can contemplate the necessary 
expenditure, which will occupy some two years or more, without any 
interference with the stability of our ordinary dividend and bonus. The 
vacancy on the directorate occasioned by the death of the Marquis of 
T weeddale has been filled by the appointment of the Right Hon. Lord 
Inchcape, who has now a seat on our Board. I now move the adoption 
of the report and ac- unts. 

Mr. F. A. BEVAN seconded the motion. 

Mr. RETALLICK : I would like to know if the stocks and shares 
in the reserve fund were taken in at the price of the day at the end of the 
last half-year—June 30, 1912. I would also like to call attention 
to the wir:less stations which are being put up in Canada and 
Australia, and to ask whether or not those stations will make any dif- 


ference to the Eastern Extension Co.nrany in their receipts in the 


future, and whether the shareholders will suffer much by the ne 
competition. | : 
‘Mr. REICH : I congratulate you on the excellent report and balance- 
sheet submitted to us. Are you and your excellent advisers as sanguine 
as vou have been on previous occasions with regard to the results ol aay 
possible competition in connection with the Marconi Company ? 

The CHAIRMAN, in reply, said: On page 10 of the report the reserve 
fund investments are stated at cost prices. They, therefore, do not 
represent the prices of the day. Some time ago it was agreed 
with the shareholders that some allowance should be made for 
depreciation, but rather in the way of a round sum written off the 
cost price than by attempting to write this mass of investments 
down to the value on a certain day. On page 8of t e acount: are the 
words '' less provision on account of investment fluctuations," £150,000. 
That is the way in which we think it best to deal with the; depreciation. 
Approximately, the £150,070 may be taken as representing the depreciation, 
Referring to the question as to wireless telegraphy, I do not myself 
see any reason to alter what I have said before about this matter. 
The experience we have had of wireless telegraphy, which is making 
considerable strides in different directions, has been that it has done our 
traffics no harm whatever. How farthisincreased develo pment of putting 
up Government stations will affect us in the way of competition it is 
impossible for me to say. Idonotthink we; eedfearthecompetition. I 
think that, so long as the cables can give a rapid and a trustworthy mode 
of telegraphic communication, free from all interference, the cable 
companies will always hold their own. In fact, as I think I said many 
years ago, if the order of invention had been reversed, and wireless tele- 
graphy had come first and cable telegraphy had come second, I think the 
world at large would have said, “ What an enormous improvement the 
cable method of transmitting messages is." As long as we can holdour 
own in giving the best service to the publie, and as long as we are able to 
give that service at a very moderate co t, I myself—and I think 
my co-directors share my view—do not fear the competition of wireless 
telegraphy. 

The res»lution was then carried unanimously, and a vote of thanks 
to the chairman, director; and staff terminated the proceedings. 


Western Telegraph Co. (Ltd.) 


The seventy-eighth ordinary general meeting was held on Wednesday, 
under the y residency of Sir Jons Worrz Barry, K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting and the auditors' report. 

The CHAIRMAN said: Gentlemen, I think you will consider the 
report of the directors and the accounts for the half-year ended June 30 
last satisfactory. During the period under review there has been con- 
siderable expansion in the volume of trade and commerce in all the 
countries of South America which are served by the Company's system, 
and we hope this will be maintained in the future. The Company has, 
I venture to say, assisted in the development of these countries by 
affording a speedy trustworthy means of communication between all 
parts of that great continent and the other markets of the world. A 
reducti. n of one franc per word in our tariff for telegrams was made in 
May last and we trust the telegraphic traffic will inerease to such an 
extent that we shall not suffer financially in consequence of this large 
reduction of nearly 35 per cent. Indeed, the figures to date seem to 
warrant this hope. but when development takes place so rapidly it is 
occasionally followed by a period of reaction, and we must not count 
upon the increases which we have lately had being maintained without 
some check. The receipts from messages and other sources of revenue 
for the half-year show an increase of nearly £46,000. With regard to 
expenses, those in London were more by £362, and at the stations abroad 
were increased by £8.577. The principal items to which this increase 18 
due are salaries and wages of additional staff required to deal with the 
increased traffic and the usual annual promotions and increments to the 
employés of long service and rent and house allowances. Ot eritemsshow 
an increase of £2,661, due to cost of new landlines at Pernambuco and 
Santos. The several increases to which I have alluded amount to 
£11,600. The expenses attending the maintenance of cables were less 
by £6,639, and there is no item corresponding to that in 1911, when a 
bonus was granted to the staff. After providing £16,373 for debenture 
stock interest, and £8,294 for income tax, there remains a balance of 
£250,377. To this is added the sum of £30,312 brought forward from 
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Dec. 31 last. making a total of £286,689. A quarterly interim dividend, 
amounting to £31,189 has been paid, £145,000 transferred to the general 
reserve fund, £10,000 to the land and buildings depreciation fund, and 
£15,000 to the provision on account of investment fluctuations. The 
directors now recommend the declaration of a final dividend of 3s. per 
share, making, with the interim dividends, a total dividend of 6 per cent. 
for the year, also the payment of a bonus of 2s. per share, both free of 
income tax, which together will amount to £51,982, leaving a balance of 
£33,517 to be carried forward. The dividend and bonus will be payable 
Nov. 14. I now move the adoption of the report and accounts. 

The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K.C.M.G.) 
seconded the resolution. : 

Mr. HUMPHREYS asked if they contemplated experimenting with 
or adopting wireless telegraphy between some of their smaller stations, 
so that at any future time, in the event of wireless telegraphy competing 
with the cable system in cost and efficiency, the Company might be able 
to adapt it to their organisation. 

The CHAIRMAN : I mav say that the Western Company at the present 
moment have not in contemplation any particular station for wireless 
telegraphy, but that the associated companics—particularly the Eastern 


- Extension and the Eastern Companies—have either installed already or 
' are contemplating exactly what the shareholder has in his mind—that is, 
' having a wireless system, of a moderate amount of power, in direct com- 


munication with our cable stations, and that has been found on several 


: occasions extremely useful for passing ships and matters of that kind. 


* with it. 


I may also say that this company have wireless telegraphy installed on 
their ships, and we look to a good deal of utility from that way of dealing 
Up to the present the associated companies have recognised 
that wireless telegraphy may be a uscful feeder to the cables, and that, 
I think, is borne out by our experience as far as it has gone at the stations 
we already have and those we contemplate. We think it will be of 


. material use to those on the sea who wish to send or to receive telegrams 


` brought forward, £190,285. 


from the whole of the system served by the Company. Up to this time 
that is the only way in which we have keen brought into alliance with 
wireless telegraphy. 

The motion was then carried unanimously. 

The retiring Directors, the Right Hon. Lord Balfour of Burleigh, K.T., 
G.C.M.G., the Right Hon. Viscount Midleton, and Mr. John George 
Griffiths were then re-elected, and the retiring auditors, Messrs, Deloitte, 
Plender, Griffiths & Co. and Messrs. Gane, Jackson, Jefferys, Wells & Co. 
were re-appointed. 

A cordial vote of thanks to the chairman, directors and the staff brought 
the proceedings to a close. 


CASTNER.KELLNER ALKALI CO. (LTD.)—The net profit for the year 
ended Sept. 30, after allowng for amount expended in keeping up the 
works, plant and machinery, were £177,063, making, with amount 
The directors propose to place £32,500 to 


depreciation reserve, £47,500 to general reserve, and to pay a final 


dividend of 124 per cent.. making 20 per cent. for the year, leaving 


` £11,603 to be carried forward. 


PROVINCIAL TRAMWAYS CO.—The net revenue received from the local 
companies during the vear ended Sept. 3) was £36,061, making with the 
amount brought forward, transfer fees, &c., £41,059. After deducting 
administration expenses, income-tax, debenture interest, preference 
dividend and interim dividend on ordinary shires, the balance is £18,877. 
The directors have set aside to credit of reserve and depreciation account 
£10,090, and recommend a dividend on the ordinary shares of 10d. per 


_ share, making 73 per cent. per annum for the vear, leaving £3,187 to be 


carried forward. A resolution will be submitted to the shareholders at 
the meeting to authorise the company to run motor-omnibuses or cars, 
motor char-a-banes, or other mechanically-propelled vehicles, either in 
connection with the tramways or otherwise, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 
BLANDFORD FORUM & DISTRICT ELECTRIC SUPPLY CO. .LTD.) 


'«125,205.) — Reg. Nov. 6, capital £7,009 in £1 shares, to carry on the 
- business indicated by the title. 


Private company. First directors 
vare W. EL Baxter, E. C. C. Smith, F. W. Reynolds, A. J. Woodroffe, 
.J. A. Hosker and E. S. Williams Reg. office : Moorgate court, Moor- 
gate-place, E.C. 


BRITISH ACCUMULATOR CO, (LTD.) (125,172. — Reg. Nov. 5, capital 


. £13,900 in 4,000 '' A " ordinary and 8,000 “ B" ordinary shares of £1 


each and 38,000 deferred shares of ls. each, to carry on the business 
of manufacturers of and dealers in accumulators, &c., electric lamp 
fittings. batteries, dynamos, &c. Private company. First directors 
are S. Willner, C. C. F. Walton, E. A. Gedge, F. W. Turner and G. H. 
Rayner. Secretary: H. Birch. 

BUDLEIGH SALTERTON ELECTRIC LIGHT & POWER CO. (LTD) 
(125,155 ) — Reg. Nov. 4, capital £7,000 in £1 shares, to carry on at 
Budleigh Salterton and «lsewhere in Devon the business of an electric 
light company, and to take over the rights and liabilities of J. A. 
Purves and W. T. Purves iu a provisional order in respect of the Urban 
District of Budleigh Salterton. First directors are H. W. Crews, J. 


Hartree, G. E. Manisty, J. Row and A. A. Somerville. Rev. office: 
10, Bedford-circus, Exeter. 

HEWSON MFG. CO. (LTD.) (125,253.)—Reg. Nov. 8, capital £1,000 
in £1 shares, to take over the business carried on as ** Brown's Patent 
Synd.,"' including the business of manufacturers of electrical and other 
fittings, illuminating and decorative signs and manufacturers to the 
electrical and kindred trades, and to adopt an agreement with the 
Franco-British Electrical Co. Private company. First directors are 
H. Brown, F. Marpole and A. H. Brackensieck. 

LEITNER (FRANCE) (LTD.) (125,256.) — Reg. Nov. 8, capital £4,000 
in £1 shares, to exercise and develop commercially in France certain 
patented inventions in connection with the Leitner system of auto- 
matic electric lighting for trains, tramcars and other vehicles, and to 
adopt an agreemert with the Leitner Electrical Co. Private company. 
First directors are H. Leitner, F. J. Collis, H. O. Duncan and H. 
Munro, Reg. office: 7, Princes-street, Westminster, S.W. 

M. E. SYNDICATE (LTD.) (125,279.)—Reg. Nov. 9, capital £20,000 
in £1 shares, to carry on the busine s of a light and power company 
in all its branches and that of electricians, electrical and mechanical 
engineers, &c. Private company. 


RADIO SIGNAL CO. (LTD.) (125,165.) — Reg. Nov. 4, capital £1,000 in 
£l shares, to carry on the business of electricians, electrical and 
mechanical engineers, manufacturers, installers and users of and 
dealers in electrical appliances, and to adopt agreements (1) with 
W. H. Shephard and A. E. McKechnie and (2) with T. H. B. Palmer and 
A. A. Sander. Private company. First directors are F. Evelyn Jones, 
T. H. B. Palmer, A. A. Sander, W. H. Shephard and A. E. McKechnie. 
Reg. office: Norfolk House, 7, Laurence Pountney-hill, E.C. 


MORTGAGES AND CHARGES. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.) —Particulars of £100.000 
prior lien participating second debenture stock, created Ovt. 2, 1912, 
and secured by trust deed of even date, tiled pursuant to sec. 93 (3) of 
Companies (Consolidation) Act, 1908, amount of present issue being 
£86,620. Property charged: Freehold and leasehold land, plant and 
machinery at Loughborough, and company's other assets, including 
uncalled capital. Trustees: Electric & General Investment Co. 

ELECTRICAL & ENGINBERING SUPPLIES CO. (LTD.)—Particulars of 
£600 debentures, created Oct. 3, 1912, filed pursuant to sec. 95 (3) of 
Companies (Consolidation) Act, 1908, whole amount being now issued. 
Property charged : Company's property, prezent and future, including 
uncalled capital. No trustees. 


RECEIVERSHIPS. 

GYROSTATIC TURBINES (LTD.)— Notices of appointment of C. J. 
Widdicoinbe, 72, Chichester-road, Leytonstone, as receiver, on Oct. 30, 
1912 (under powers contained in debenture dated Feb. 2, 1911), who 
ceased to act on Nov. 5, have been tiled (both notices tiled at same 
time). | 

MARPLES, LEACH & CO. (LTD )-- G. Ambach, 26, Sbaftesbury-aveauc: 
W., ceased to act as receiver or manager on Aug. 3, 1912. 

G. H. TURNER & CO.—Particulars of £350 debentures, created Nov. 
6, 1912, filed pursuant to ssc 95 (3) of Companies (Consolidat on) Act, 
1908, amount of present issu» being £259. Property charged: Com. 
pany's undertaking and property, present and futuro, including 
uncallel capital. No trustees. 


CITY NOTES. 


ga 


MEMORANDA Nov. 14).—Bank rate 5 per cent. (since Oct. 17, 1912). 
Price of silver, 28d. per oz. Consols 74] —75 for money; 744 - 75} 
for account. Conso:s Pay Day, Dec. 2 ; Stock and Shares Continuation 
Days, Nov. 26 and Dec. 10. "Ticket Days, Nov. 27 and Dec. 11; 
Pay Days, Nov. 28 and Dec. 12; Mining Shares Carry Over Day, 
Nov. 25. 

Prions or MxTALs (London). —OCopper, cash, 77 ; three mcnthe, 77. 
Lead, Erglish, 19—19}; Foreign, 187—183; Spelter, 2p; —27 ; Tin. 
English, 2:0—231; Foreign, cash and three months, 228}. Iron, 
Cleveland, cash, 67/2 ; three months, 67/104. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.) —l'his com- 
pany's traffic receipts in October were £23.017 (increase £1,697). Aggre- 
gate from Jan. 1 £204,111 (decrease £1,869). 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)--The 4 per cent. guaranteed 
debenture stock transfer books will be closed from 16th to 30th inst., 
inclusive, preparatory to payment of interest due Dec. 1. 

FERRANTI (LTD.)—At the meeting of the first mortgage debenture 
stockholders on the 24th ult., a resolution was passed consenting to the 
creation of an issue of 50.000 6 per cent. 5-year notes, and the company 
are now inviting subscriptions to this note issue, but the debenture hold?rs 
and shareholders of the company have the first option of subscribing to 
the notes, which are offered for subscription at 95 per cent. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committe have 
appointed Nov. 27 a special settling day in and granted a quotation to 
a further issue of 15.000 £5 fully-paid ordinary shares of the Brisbane 
Electric Tramways Investment Co. and have granted quotations to 60,000 
£10 fully- paid ordinary shares of the Bombay Electric Supply dc Tramways 
Co, and a further issue of £86,667 4 per cent. first mort gage debenture 
stock of the London Electric Supply Corpn. 
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| TRAMWAY AND 
ELEOTRIO AY AND PAILWAY TRAFFIO | ELECTRICAL COMPANIES’ SHARE LIST. 


- ġ LAST Price | Ratz Div BUSINESS 
AGGREGATE. Drvi- NAME. . Wed. | PERCENT DEND | Weg To 
LINE. Week a Inc. or Dec. dpt Nov. 13. | Yizupep.| UE Nov. 13. 
ended. L (a) No. ef prem ne or Dec. CE WT ene 
1 weeks. oun (a) High-| Low: 
£ £ EC E Electricity Supply. E s.d =) 2 
Aberdeen Corporation.....| Nov. 46 1439 | + 100| 23 36,300 : 
*Airdrie.... *"""*"*"""*encutsut* n " 293 + 23 44 cute ha 35h 10 5/0 Bournemouth & Poole Elec. Su» Ord... EN 94—10} 5 4 9 Mar, Sep 9i 
Argentine "*"""'twt t .. . . e€ PT 10 4/6 m 44 per Ce Cent. Cum. Pref. "*"n th nn 81—91 4 16 0 Feb, Aug ia 
mou a3e| dels: ? S etude |. De Pe tc Dub cud] is. 98 100 | 4 19. 0 | Jam Jub | -; 
| PTTITTIILI » 10 199 4: 15 25 9, " per n e red.) «+ ees c— an, ul s.. ee 
Eum il. I E 2| 4 298 E Bee .5 46 Brompton & Kensington Ele. Sup. öde 9 —94 |5 5 0 Juv | “Sal ae 
Barrow of Ss Pee ” 1 336 ob 33 44 16,864 Eu 3,181 5 3/6 Do. 7 per Cent. Pref. "PD 81 —9 3 17 9 Mar, Sept oe "T 
Bath Electric Trams, Ltd. . " 6 726 | + 11 | 45 40,472 |+ 2, Ss’. 4% Central Elec. Sup. Co. 4% Guar. Deb.St-k| 97 —100|4 0 0 une, Dec | => 4- 
Birmingham ation... d G i : 5| 2/6 | Charing Cross (W. End & City) El. Sip. E» —5i |413 O| Feb, Aug | 5x 
Birmingham & Midland ....|  , 1 947 | + 68 | 44 41,508 |+ 2,805 5| 2/3 po per Cent. Pref. . | 4—4 |414 3| Feb. Aug |. > m 
c c eda li ee eae ; ; 2e] St. | 4% Do. 4 per ‘Cent. Deb. Stock (red.) . 9 —96 | 4 3 0| Jan, July 94h) .. 
urn Corporation.....| » 6 1,126 | + 94 | 932 39,060 |+ 624 ||| St. 44%, Do. WE per Cent. Deb. Stock (rèd. art. 991—1011 4 8 € , Ee 1011| 1024 
Bolton Corporation ....... T A ‘ í x 5| 2/3 ty Undertaking 44% Cum. Ere. 4 —44-|5 © fan, July | = | = 
"*"**""**"tttatt:t:. Oct. 18 3,175 -P 60 41 126,128 4- 5,746 5 2/0 BA Electric Supp ly Ord. s...» 4t—ii 5 & ^) i Aarch » 4$ se 
Bournemouth Corporation . Nov. 6| L6201| 4 48| 431 | 62469 |+ 1,874 || St | 4326 | Do. "p: Cent. Deb. Stock (red.) +... 98 —101 | 4 9 u| June Dec | ;;,| ** 
Bradford Corporation ..... 1 vn s x a St. | 44% | Chiswick Supp. Corn Ist Mort. pe 90 —93 | 416 9 Ld 17} 
Brighton Corporation .....| » 10 850 | + 48| 32 35,337 |— 1,035 10| 6/0 | City of London Electric Lighting one: 16 —18 |4 9 O| Feb, Aug | !3i| 121 
Bristol Trams & Carriage... x 8 6,574 | + 40 311,132 |+ 25,430 10} 6/0 Do.. 6 per Cent. Cum. Pref. .. J|] L10@—11f |} 5 1 9 an, July ° oe 
Burnley Corporation...... L 9 1,536 | + 252 11 17,524 |+ 1,80 St. | 5% Do. 5 per Cent. Deb. Stock (red.).. 118 —122|4 2 0 une, Dec - se 
Burton Corporation ...... T M 255 | — 32 8798 |- ` St. | 44% | Do. 4% per Cent. 2nd Deb. Stock (red.). . 99 —102 | 4 3 0 | Jan July | 1!i| +» 
Bury ENS SL. 101, 1,278 | + 161] 32 42.197 |— 197 10| 4/0 | County of London Elec. Supply Ord. ....| 1t —114| 5 4 O| Feb, Aug 114| 11257 
Zalcutta. amwaysCo. ...| » 9 |R58,922 | —r2,794 | 19 |el, 127, 176 |+ r62,375 |. 10) 6/0} Do. 6 per Cent. Cum. Pref. ...| 114—114 | 419 © | Mar, Sept "e 
Camborne-Redruth ....... tt Gi Ys M Ls St. | 4} Do. 44 per Cent. Deb. Stock (red.) ....| 106 —108 | 4 3 3 pe. July : . 
Corporation... . .. ds Á :: = a St.| 4492 | tDo. Second Deb. Stock .........«....| 98 —10! | 4 9 0 | May, Nov. | 10 
Central London Railway ...| » 5,560 | + 65| 19 90,305 |+ 2,404 bh iv. 5 ay erg s Elec. Corp. Ob eiecit ss —} z june. July . 
zu & South London Rly. | , 10) 3,124) — 202, 19 55,391 |— 4,391 5}... | Do. 6 per Cent. Cum. Pref. ...... .-- ie ay, Nov 3t| 3l 
Trams Co....| » 473°| + 22 | 45 21,756 |— 928 ||| St. te Do. 4j per Cent. Ist Mort. Deb. (red) 84 —8 5.3 5 July zi i 
Sroydon wee n is " qi, ES à : 2e Jem ste wi Co. Ord. 43! ` z 1 April, Oct | + | ** 
'&D rams . , I 518 16 44 . r n um *""""*""'- nn "E x Mar, Sept s. .* 
2 Balsey.:: v Jn y A ia te tee EX M ror ior e penc Ha $12 6| Add Ais “Til tag 
& Way...| » 8 119 | + 19 2932 |— ove Electric ng Ord. ........ e — 6 ril, ee 
Dublin United .........| » 8| 5462| + 310] 19 TC: — 8,542 g 4% tIsle of Wight E. L. & 32 Co. Deb. Stock ..| 83 —91 |5 1 0 ps ee T 
Dudley- oS a oe l 869 | + 45| 44 35967 |+ 876 Bo 6 pe & Kni ghisbridee On. casace 7) —8 518 0 | Feb, Aug lt zm 
Dundee eee cease " 6 1,168 + 60 25 30,741 ue 746 s j er Cent. dst Pref. *"""""""hhís 5 —5l 5 9 0 Jan, July .. s.. 
Zast Ham |TTTTPTPT » 9 1,036 EN 3 32 34, — 878 St. 49 4 bar Cont Deb. Stock (red.).. 90 —93 4 6 0 se uL se 
MEN XS , 8 294 | — 6| 32 10,863 |— 760 || St | 4 A SP cs & Kngtbg. Co. & Notting 'Hill 
SRteshead Dist. Trams...| ,, 1 1,078 | + 22| 44 45964 |+ 11 Co. (Joint Station) 1% Deb. Stock wens 91 —S4 | 4 5 O0 | April, Oct - T 
Glasgow erporutien sd » 9| 19,206 | — 1126 | 23 | 435824 |— 9,063 || St. | 4176 Kent Elec, Power Co. Irred. Deb. Stock 73 —82 | 5 !0 0 | Jan, July | ** | ** 
Slossop T! 2664 qus see ee 9 120 | + 2| 45 5256 LL 345 | 3| 1/6 | London Elec. Supply Ord. ............-- 1$—21 | 310 0 ar, Sept T im 
Slouc v Mr NETS ie A ia : 5| 3/0 | Do 6per Cent. Pref. ........- 3C 41—5 5 11 9 | Mar, Sept . . 
Gravesend-Northfleet .. HEEL 220 | + 13 | 44 9318 |— 153 || St | 4% | Dc. 4 per Cent. Ist Mort. Deb. ........| 90 —9 4 6 0| Jan, July co | t: 
Great Northern & City Rly » 9| 1,542/— Pr 19 26,477 |- 202 5| 2/0 opo tan Electric Supply Ord. ......| 34—3 5 3 O| April, Oct | 3| 34 
Wc. meget Glasgow.. ” l 779 | + 64 35,813 |+ 3,683 5| 2/3 | Do. aloe Cent. Cum. Pref. .......... 4t—4¢ | 417 6| Jan, July 4b <A 
Hal ration.....3.|. » 5 1,951 | + 183 | 931 65.851 |+ 767 | St | 44% . 44 per Cent. Deb. Stock ist Mort...| 99 —102|4 8 O| June Dec | -- e 
Hartlepool Tramways ..... ee " . i» kh St. | 3 a Midi tpe per ent S. s Stock red 1 94 55i : iS 6 | Jan, July |o 
H Pet Enn Go.» j "n 7 A ee . ae 4 an ec. rp or st or e i 6 ** -s . 
Hong Kongs- cs ub - "i ‘x Le: x 44% Newcastle Elec. Supply S per Cent St. 82 -87 |5 2 6 se r P» 
H d Corpn.... eek We 9| 2047/1 + 235| 32 64,526 1,207 2/6 ewcastle Elec. Supply 5 per Cent. non- 
Hull Corporation """" t "n 9 3,002 ef- 119 32 94,866 H 1 142 Cum. Pref. » sie Ss 43 —4 5 2 6 Feb. Aug "e ee 
District Council ..... s 3 ye à - Do. 44 per Cent. ist Mort. Deb. rE 35 —9 411 6| Jan, July +. ow 
-> on District Council... » 6 110| — 12| 32 3611 |~ 718 North Metro. Elec. Power Sup. 5 Morts...| 98$ —101$| 4 !3 6 os oe | ee 
Corporation....... + $2 " A Notting Hill E. L. Co. 6t% Non.Com. Pref. (0—11 |5 9 0 - . 
i ee ee ae 9 335 | + 15 6 2270 |— 165 Oxford arisen Ord. .ccccosccvces e| t-o} | 5 9.0 | March... š 
eee ee ee ee ee " I 118 + 1 44 5,994 i 163 Do. 4% Deb ock "1 n on "^ t 83 —92 4 7 0 "T^ . “* 
&eighley Corporation .... 3 2 , i T James & Pali Mall Eie Ord. .vsscore dn p 17 6 | Feb, Aug 10] los 
Kidderminster & District. . " 3 C. per n TOL, «eee eee tt nn. xe 16 6 Feb, Au - - i^ 
Kilmarnock Corporation. . de 1i : om eee ihi e: . 3} per Cent. Deb. Stock (red.) ....| 85 —88 | 319 6 Jan, july 85 | 835] 
Kirkcaldy Corporation..... s 6 287 | 4- 1 E E /0 | Smithfield Market Electric Sup. Ord. .... 1à —1 oa A diae We x 
Lanarkshire Trams Co...... : 7 1,558 | + 196 | 45 66.172 de 1.458 South London Electric Supply Ord....... 3 —3 515 0| April .... 
Lancashire United......... » 6 1,344 | + 48| 45 60.775 4. "17 Do. 5% Ist Mort. Stock (red.) ........ 98 —101 | 4 19 9 s% .. 
Leamington TA T F e <2 : à um yis Y znd Prof 7% Ist Pref a > 12 0 | Feb, Aug P 
Leeds ee , 9 7,722 ; k g o per nt. n Tél. «ent ntn "rds rad, 8 0 Feb, Aug p^: 
| e beia z 9| Z93 | 19| 45 | 114937 |t 3.60 Do. 4j ist Deb, Stock (red) ........:.| 99 —99 | 411 0 | April, Oct 
Leith Corporation. mL ne z 9 609 | + 45 | 1125 17,775 |+ "408 eee Electric Supply Ord. ............ — o April, Oct 
Lincoln Corporation. ..... m.) 123 | + 1| 32 4133 |— 47 5 per Cent. Cum. Pref. ex 3/- in Certs}  28—94 | 3 5 O| April, Oct | ©! > 
Liverpool Corporation.....|.;» 2| 12170| + 625| 44 | 526,137 |+ 22277 Do. ap pet Cant erg ior of sire 04—323.| 5.5.0 | Apai Oct | oe) s 
Li | Overhead Rly.... - JÒ ,59 + 196 19 31411. bi 2 595 Waste Heat & Gas Elec. Gen, Stations .. la —144 | 6 17 6 | May, Aug. ee ae 
Liandudno&Colwyn Bay Ry + Ke E $ $ Westminster Elec. Sup. Ord........... ae i 5.2 9| Mar, M T ce 
London County m^ Oct. 30] 41,243 | — 2,219 |30 11,289,688 |— 68,356 Do. 44 per Cent. Cum. Pref. .......... | 4$ —5l 4 5 9 | Jan, July 
London Elec. Ry. Co......| Nov. 9 350 | — 1,050 | 19 242,940 |+ 4,580 
London United. eeeereeeree ” 9 r — 38 45 282,797 — 13,632 
Lowestoft Corporation.....| » 9 171 | — 1 5 1,057 |— 30 P - 
Manchester Corporation . » 9| 16907 | + 1,378 | 32 | 540,158 |+ 18,551 Electric Railways ani ARED: 
i Mersey Railway......:.... » 9 335} + 262| 19 40,302 |+ 4,277 
Merthyr """"r*us"oe " 1 200 — 1 44 8,874 — 376 Bath Elec. Trams Pref. Ord. . "at .. April .... ee . 
À Metropolitan Dist. Railway. " 9| 13,562 | + 329 | 19 234,236 |+ 19,050 Do. 5 per Cent. Cum. Peake coaster — 6 3 6| Jan, July z . 
Metropolitan Elec. Trams. . » 1 8,396 | ~ 265); 44 387,177 |— ,429 Do. "n Ist Mort. Deb. Stock (red.) .... 5 !1 O | April, Oct Z . 
Middleton ...........|] o» 1 303 | — 4 | 44 14,823 |— 337 B'ham Dist. Power & Trac, 44 Ist ^e Sie 21 =: 4 :6 9 | Jan, July ej 
| Nelson Corporation .......| „ 9 192 | +  22| |82 6,451 |+ 396 Bristol Tramways & Carriage Ord. 510 0| Feb, Aug| į ~- 
Newcastle-on-Tyne Corpn.| » 9| 4515) + 307| 32 | 141.305 |+ 2272 T. "-——-—— aa? Si 6 ` Sd Ese 
c nich On.). «seen ” 9 704 | + 38| 32 22,733 |— 426 Do. 4 per Cent. Debs...... eene 100 —101 | 3 19 3| Feb, Aug z 
ton og . T 8 912 | + 3l | 131 17,519 |— 145 British Electric Traction jPi Ord.NonCum| 1l —13 T June, Dec ZI 
Oldham, "Ashton & Hyde.. » | 593 | + 21 | 44 26,968 |+ 1,582 Do Def. Ord. St....... «ere rrr 5S —7 "^ ti = 
| Oldham Corporation.......| , 10| 2015,--F 143| 33 68411 |+ 3,732 Do. 6per ak toe Prél ie cnicek eee 89 —92 | 610 O | Feb, Aug | ?Ji 
Perth (N.B.) Corporation. . $3 T ; T. 2 Do. 7per Cent. Non Cum. Pref. ......| 36 —39 s F 374| .. 
Perth (W. ^» Elec. Trams.. » 8 1,911 | + 287| 45 83,993 |4- 11,896 Do. Sper Cent. Perpetual Debs. ...... 90 —94 | 5 6 3| April, Oct | 92 | 2 
Peterborough ........ $i 1 124 | 4- 7| 44 6,083 |+ 341 tDo. 44 per Cent. 2nd Deb. Stock ...... 77 —81 | 511 0| May, Nov | :* lt 
Portsmouth. "Corporation. » 3) 1857|-  32| 3t 70,263 |— 4,735 Central, London Ordinary Stock. HER 81.—85 |310 6|Feb, Aug | 82 | 74) 
Potterles ........ ecce » l 2,173 | 4- 68 | 44 84,479 |— 1,446 Do. 4 per Cent. Pref. Stock .......... $5 —87 | 412 O0 | Feb, bg 87 | 8) 
Preston Corporation.......| ,,' 6 802|— 18] 32 26,825 |+ 1,190 Do. at per Cent. Pref. ..ssseseees ...| 108 —110 |:4^ .1 9 ITE 
Rotherham Upon ed» 6 998 | +.. 197 | |i31 24,029 |+ 2,256 Do. Deferred Stock ........... eee 80 —82 | 2 8 9| Feb. ....| 839| 71t 
l cerise Me —" T l 46 | + 8| 4 10,353 |+ 471 Do. 4perCent. Debs.......... eee 109 —102 | 3 18 O0 | Jan, July `. .. 
Salford Corporation ....... » 11| 4,881 | + 279 | 32 | 162433 |+ 3,769 City & South London Rly. Con. Ord. ....| 424—434 | 3 3 O| Feb, Aug | 432) 3% 
Shanghai ......... eee T d s N ] Do. 5 per Cent. Perp. Pref. (1891) ....| 107 —109 | 4 11 9 Feb, Aug | «= . 
Sheerness |... piod 45| — 0| 44 2,255 |— 79 Do t B9B] "views edes pd 496 TA PERETS 107 —109 | 4 1! 9| Feb, Aug | œ | - 
Sheffield Corporation ..... » 10] 6964| + 544| 33 | 220303 |+ 9,005 PG. E1901). e qisiasen vo ctntnarc canes 107 —109 | 4 :1 9 | Feb, Aug | -+ | +> 
Singapore Trams ......... Y^ à ; i5 a $e Do. CIR. esses EUER EPIRI SEI 107 —109 | 4 11 9 | Feb, Aug | 1903| .. 
South Metropolitan .......| , 1 776 | — 3| 44 37,544 |— 946 tDo. 4 per Cent. Perpetual Debs. ...... 97 —9 | 4 1 0| May, Nov| - 
South Staffs ......... ess » | 992| + 103| 44 41,869 |+ 2,966 Dublin United Trams, 6 per Cent. Pref, ..| 12 —13 | 412 3| Feb, Aug | i» 
Southampton............- » 6 1,127 | — 36 | 3l 40,537 |— 128 | Gateshead & District Trams Ord......... 8t—Si |617 0 T T 
Southend. Corporation... . . s. 6 + 69| 32 27,472 |+ 2,782 Gt. Northern & City Rly. Pref. Ord. 4%) 24—2ł P Feb, Aug 
Southport Tramways ..... " 1 261 | + 7| 44 13,398 |— 252 Hastings & District Elec. Trams, 6% i—i: 8 2.0 Mar, ap - 
Stalyb' y dgeH ythe,&c., Jt. Bd. 2s M T s » | Do, 4l Dab. Stock iwessa ihar ipek 69 —7+ |6 2 O0 | April, Ont T 
Stockport ...... nn » 9| 1189 | + 12:] <32 40271 |+ 1,313 Imperial Tramways Ord. ....... tceases! eri e Mar, Sept | .. 
Sunderland Corporation. . » tO} 1332|-- 148] 32 42,226 |— 1,444 | , Oper Cent. Pref. .c.cscscscrocecs 64 —^5i - Mar, Sept A 
Sunderland District ...... Ps v F z A Y: Do. 4j per Cent. Debs. ....... eee 74 —75 | 518 O | Jan, pur . 
Swansea Trams .....| y 1 1,135 | — 8 | 44 50,876 |+ 190 6 | L of Thanet E. T. & Lt. 5 per Cent. Pref.. 21 —21 4 11 0 | Mar, Sept . 
Swindon Corporation. ..... ET 152 | — 3| 33 5,002 |— . 255 Do. 4 per Cent. Deb. Stock .......... 72 -82 | 417 6| Jan, July «| 
Taunton ..... t Ign Es I 45 ' + 6 44 2013 |4- 98 Lanarkshire Tramways ........- eee 9t —1IOp | 517 0 eb, Aug | > 
Tynemouth and District oe $ 1 136 | — 12 44 11,024 |— 941 | Lancs Utd. Trams 5% Prior Lien Dab. Stk.| 81 —33 6 0 6 | Jan, July . | 
a Tram Co. ......| » 6 451 | + 19 | 19 9,439 |— 641 y^ kondan. Electric 4% Deb. Stock ........ 95 — |4 2 €| i | 95]| ?» ġ 
allasey Corporation ...;| .,  Á9| -1,034/ +  Á66| 32 36,504 |— 352 Dé. AN Prefs nctedectiacn vse venues | 8)—82 1417 6 p | Blt] 8)ł 
Walsall C Corporation .......| ., 9 581 | — S| 45 25,997 |+ 708 oy | London United Trams, 5% Cum. Pref. ..| Si—oh | .. | Jan, July 5t 5% 
West Ham Corporation . Oct. 3l 435 | + 20| 3l 13,254 |+ 888 Do. 4 per Cent. Ist Mort. Deb. Stock . 70 —7} | 5 8 O | Jan, July TU NC 
est Ham Corporation... A Pa e , V. s * . | Mersey Con. Ord. Stock ..........- wee 44 4—6 | .. | Fob, Aug se | e 
(| Nov 1 30 | — 4 44 6,726 |— 1,300 Metropolitan Elec. Tramways Ord....... is~-le (| 413 9 NÉ life) la? 
Wolverhampton COiiegcenel 's 1 502 | + 43 | 44 21,419 |+ 821 Do. Deferred ........ rrt pis td . | April .... k| +s 
Wolverhampton Corpn.....|  , 6 1,007 | + 46 LR À 0 Do. 5 per Cent. Cum. T NM C P Me jt |5 7 O| Feb, Aug M E 
eWorcester.. «secet tnn " 1 285 | + 26 | 44 13.129 |— 67 | St. | 4190 | Do. 4% per Cent. Deb. Stock. sscceseee| 94 —97 | 4 12 6| Jan, July tj we 
Wrexham...» ot ttn nn " I 106 T 5 44 5,082 4- 570 St. 596 Do, 5 Cent. Db. Stock . ea tn 35 —98 | 5 2 0 .. .. ee 
Yorkshire W.R. Trams ....| , 10] 1,331 | + 138| 45 58317 |+ 778 || St | 14% | Metropolitan Railway Consolidated .. 55 —55} | 218 6 | Feb, Aug d 52t 
Yorkshire Woollen District, 1 1059 — — 20! 44 | 41733 + 1140 | eS e 
(g) These comparisons are with the corresponding period last year, * Partly electrical, * No allowance has been made for accgfied interes edefhption. f Ex. Dividend. 
| 24 Mem us2days $ Minus 3 days Ú Plus 3 daya 1 Plus 2 daya., Digitized by No CFOS | C 
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NAME. 


ectr ailwavsandTramways— Continued. 
Electric Railway y iri 


Preference e@e@eee 

3 oer Cant * A” Preference.... 

Do. 34 per Cent. Convertible Pref. .... 

Do. 3$ per Cent. Debenture Stock.... 

Do. 3% per Cent. "A " Deb. Stock .... 

Metropo in District Railway Ord. .... 
Do. 4} First Pref.. 

Do. eene Ted Pref "Int. ‘Guar. by 


Metropolitan ot rie Lands Stocks 
Do. 


Guar. Stock 4 per Cent. ...see-> 
6 per Cent. Perp. Deb. Stock .... 
4 per Cent. Ditto ....... errr 
ries Electric Traction Ord......... 
5 per Cent. Cum, Pref .........- 
4| per Cent. Deb. Stock ...... 

et. Elec. Trams & Ltg. 6% Cm. Pref. 
4 per Cent. Deb. Stock .......«-* 
E38 Hm Lon. Shares ...... 
6% In. bds With Coup. 10...... 
kshire (W.R.) Elec. Trams, Ord. .... 
6 per Cent. Cum. Pref. ...... 
44 per Cent. Ist Debs. .....-.--- 


Electric Manufacturing, &c. 


Anchor Cable Co. 44% Deb. Stock ...... 
Aron Electricity Meter Ord... ....... 
Do. 6% Cum. Pref. ....... eet 
Do. 1st Mort. Con Dbs.. 
Automatic Telephone Mfg. Co. ‘6%Cm. PE. 
gc gare & Wilcox Ord. ...... eese 
British RU & Helsby Cables Ord.. 
Do. 6per Cent. Pref......... eee 
Do 4k per Cent. 1st Mort. Deb. (red.).. 
Do, 5% Mort, Deb. Stock ........-- 
British L. M. Ericsson Mfg. Co. 6 9, Pf. 
British Thoms'n-Houst'n 44% Ist Mt.Db. 
British Westinghouse 10 per Cent. Pref.. 
Do. 6 per Cent. Prior Lien Dbs. (red.) 
Do 4perCent. Mort. Deb. Stock . 
Brush Elec. Eng. Co. Prior Lien D2b Stk 
Dc. 43% Perp.Ist Deb. Stk ...... 
Do Perpetual 2nd Deb.Stock ...... 
t+ Sallender’s Cable Con. Ord.. TENRNEREENSEZE 
Do. 5 per Cent. Cum. Pref.. 
Do. 44 per Cent. Ist Mort. Debs. (red. 
Castner- liner Alkali Co. 
Do. 4j per Cent. Ist mort. Deb. (red. ).. 
Consolidated Signal Co. ....... ne 
Do. 6 per Cent. Pref. . "P 
Crompton & Co. (Nos. i to '85 ,000).. 


puppe. 


Do 5perCent Ist Mort. Dope (red.) . 

Dick, Kerr & Co. Ord. ..... zb wwe t ys 
Do. 6 per Cant Gun EE EE ET 
Do. 4j per Cent. Deb OCK ....ee- 
Edison & Swan United UR Sn (£3 pd. 
Do. (£5 paid)..........--- Meu etus i Ove 
Do. 4 per Cent. Mort. Deb. Stock (red.) 
Do. .5 per Cent. 2nd Deb. St Me atu 
Electric Construction Co... .... eee 


Do. 7 per Cent. Cum. ot e. 
Do 4 per Cent. Perp. 1st Mort. D 
ene Electric (1900) 5% Cum. pres 
Cent. Ist Mort. Debs. ...... 
Henley Telegraph Wo b Ord. voee 
nt. Prof. |... n 
Do 4 per Cent. ist Mort Deb. Stock.. 
India Rubber, Gut. Per., &c., Works Ord. 
ES 5 per Cent. Cum. (-"* e NND 
De. 4perCent. Debs. (red.) ...... 
ohnson & Phillips 5% ist Mt Deb. Stk 
katona Elec. Construction Co. . 
Richardsons, West (omi cs & cur Ltd., Ord. 
Do. 6 per Cent. n 
Do. 4j per Cent. Perp. Deb. ' Stock. wes 
Simplex Conduits 6 per Cent. Cum. Pref. 
Ls deo dtr ards & Maintenance.. 
as Ed Deb. Bonds (1909).... 
Vider td.. leder xD kas 
Do 5 OA per Preference.. 
Do. 5 per Cent. non-Cum. Preferred . 
Do. 4 per Cent. Ist Mort. Db. Sk. (red. ) 
a a per Cent. 2nd Mort. Deb. (red.) 
r Cent. 3rd Mort. Debs. Scrip.. 
te & Co. 6% Cum. Pref. ...... 
78 Wilie & Co. 6% Cu €——ÀÀ 
Do. 6perGCent. Cum. Pref. .......... 
Do, 4 per Cent. Ist Mort. Debs. ...... 


Telagraphs. 
Amazon Tele METUS 
Do. Sper ae Debs (red.) us rad 
Anglo-American Telegraph .td......... 
Do. Preferred .............. 
Do. Deferred . ; — 
Commercial Cable 4| perc ‘Cent. Deb. Stk. vá 
Cuba Submarine Or " 

Do. Preference 10 per Cent. . dag 
Direct Spanish Ord. ............... 


. ee 


Do. 10 per Cent. Cum. Pref........ 
tDirect United States Cable . " 
Direct West India Cable 44%Rs. Db. 
Eastern Ordinary . .. ...... 
Do. à per Cent. Pref. "Stock EE 
tDo Cent. Mort. Deb. TUE (rei.).. 
Eastern xtension .... vee T MU 
Do. 4perCent. Deb. Stock ........-- 
f Eastern & S. Af. 4% Mauritius Sub. Debs. 
G.N (of Copenhagen) with coup 85.... 
* Indo-European eosesennorv,e -@eervrerteeeeae een 
Mackay Companies Common ...ecesers 
Preference . qu 
Marconi's Wireless Teleg. Co. — —— 
Do. 796 Bartipg. Pref. 
Pacific t Europ'n Tel. 4% Guar. Dos (red. ) 
West Coast of America ........ eco eoe 
Do. 4 r Cent. Debs. e@e@ere-'O@eeease 
West India & Panama ...0.0-0-0-e-ece 
Do. 6 Cent 1st Pref. (EEE E7 ESEKEE] 
BS : 2nd Pref. e05000200*8502005m959 
S por cont Debs. co cesesseasecs 
Wester (EEE EEEE E] [E GN NN 
M et t. Deb. Stock (rsi) Ls 
48% sees ion Telegraph Fdg. &R. E. Bnd 
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ELECTRICAL COMPANIES SHARE LIST. Continued. 


PRATS DIVIDEND 
Nov. 1s YIELDED. D 


DIVIDEND 


Feb, Aug 


May, Nov 


Jan, July 


J une, Dec 
Ma 


rch .. 


jan. fuly 


April, Oct 


April, Oct : 


July, Feb 
Jan, juz 
Jan, July 


Mar, Sept | 


Feb, Aug 
Jan, "July 
Mar, Sept 


| Jan, July 
Jan. July - 


Jan. July 


' Nov, May 


May, Nov 


| Feb, Ane 
Aoril, Oct 
April, Oct 


Jan, July 
an, July 


Mar, Sept 
Feb, Aug 


April, Oct 


May, Nov 
Jan, July 


Mar. "July 
Jan, July 


oe 


June, Dec 


Apr, f Oct 
Apr, Oct 
May, Nov 


June, Dec. 


Jan. July 
5A 


Feb, Aug 


Feb, Aug 


April, Ost 


. April, Oct , 
i Ja, Ap, Jy.O,, 


Juns, Dec 


juns. Dec 


oe 


DT 


vY- 


. a 9 e œ 
a . . . . e * * 


St.. 5% | Dc 5 per Cent. “A” Deb. Stock .... 


. . 
. œ e 
ee 


e&,N 

My, Ag,N 
F.My,Az,N 
Jn. Ap,Jy.O 


Ja,My,Jy,O 


tf De 


NAME. 


Telephones. 


Amer. Telephn. & Telegh. Cap. St....... 
Do Coll. Trust $1,000 4 per Cent. Bds. 
Do. 4% Cons. Bonds 1936 .......... 

Anglo-Portug' se Tel. 5% ist Mt Db. Sti 

Chili Telephone ......... cce 

Cuban Telephone 5% Ist Mt. "Con. Bds... 


7 ,tMonte Video Telephone Ord. .........- 


‘Do SperCent. Pref. ... 
National Tel:phon* Co. Deferred Stock. è 


tNew York Telephone Co. 30 yr. Bnds. 
l 0/7. oe ee a ee ee ee ee eaenscecesece 


6 per Cent. Cum. Pref. ..... eer 
Do. 4 per Cent. Red. Deb. Stock...... 


^4  Tel»h. C». of Egyot 44% Db. Stk. (red.) 


UnitedRiverPlateOrd 1to190,000  ...... 
Do. SperCent. Cum. Pref. .......... 
Do. 4$ Deb. St. Red. .......... s. 


Financial Investments. 


Elec. & Gen. Investment 6% Cum. Pref.. 
Globe Telegraph & Trust ........... e... 
Do. 6 per Cent. Pref. ...........»-* 
Submarine: Cables Trust (Cert.) ........ 


Colonial and Foreign Electric 
Railways, Tramways, &c. 


goi a 54% Cum. Ist Pret T 
Do. % Cum. 2nd Pret. perc ET 
Do. n A "Deb. Stock csv dius ec pu psy 

5 Deb. Stock 2... vie e 
Do. 594 Deb. Stock .....ssesosssoso 
Auckland Elec. Trams. 5% Deb. (red.).. 


t Brisbane Elec. Trms.Invest.Ord .... 


*Do. .5 per Cent. Cum. Pref. E g 
Do, 4ł per Cent. Db. Prov. Certs..... 


°! British Columbia ELRIy.Df. Ord . ...... 


De Pref. Ord. Stock cess eere 
Do. 5% Cum. Perp. Pref. Stock........ 
Do. 4% per Cent. Ist Mort. Debs....... 
Do. Vancouver Power Debs. ........ 
Do. 4}°% Perp. Con. Deb. St. ........ 
Buenos Ayres Lacroze Trams Ist Mt. Db. 
Buenos Ayres Port & City Tram, Ist Mt. 
Deb; Stock usse ves orna ara aie Sd 


' 2/6 | Calcutta Tramways (1 to 137,610) ...... 


Do. S5 per Cent. Cum. Pref. . PE 
44°, Ist Deb. Stock (red.) . Vx VOS 

Cape Electric Tram Shares ............ 
City of Buenos Ayres Trams i (1904)Sh. 
Do. 4perCent. Deb. Stock .......... 


tZolombo Tr. & Ltg. 5?5 Ist Mt. Db. Leu 
Havana Elec. A Con. Mt. 5% $1,000 50, 


year Coup. Bds. ........ eere 
Hong Kone Trams. Co. 5 per Cent. 1st 
Mort. Debs. s iizcrkess ke mo ees 
Kalgoorlie Elec. Trams. Sh.......... 


Do. G per Cant MN na 


0/7 1Lisbon Elec. Trams. Ord.. Sd irs 


Do. 6 per Cent. Cum. Pref... sagen eds 
Do. 5 per Cent. Reg. Mort. Debs. .... 
Madras Elec. Trams. 5°4 Deb. Stock.... 
Manaos Trams & Lt. Ca. 5% Debs....... 
Manila Elec. Ry. $1,030 Gold Bonds.... 
Mexico Trams. Co. Com. St............. 
Do. Gen. Can. Ist Mrt. 5% Gold Bds. 
Do. 69$ 50 yr. Mort. Bds. .......... 
Montreal St. Ry. Sterling 44 p'r Cent. 

Debs. (1922) (Nos. 691 to 2,009) . 

t Do. do. (Nos. ! to 4,600) .. 


Perth Elec. Trams Ord. REA x 


Do. Ist Mt. Db. Stock . i Yo 
Rangoon Elec. Trams. & Supply Co. 6% 
Cum. Pf. LE E: E E SE E E E esoe 
Do. 44% Ist Mort. D2b. Stk. ror 
Rio Janeiro Tram, Lt. & P. Co. ........ 
Do. 30 yr. Gold Bnds........... eee 
Do. SOyr. Mt. Bnds........... ——M 
Sao Paulo Tramway, Lt. Powar...... . 

Do. 5 per Cent. Ist Mt. $500 Db. 
Do. 5 per cent. Perp. Cons. Deb. Stock 
Toronto Ry. Co. Ist Mt. 44% Ster. Bnds. 


Colonial and Foreign Electricity 
Supply, &c. 
virt Elec supp Co. 6% Cu. Pr. .. 


0. 5257 L E E E E E 
Bombay E.S. "à T. 6% Cun. Pref. 1a UR s 

Do. 4f per Cent. Deb. Stk. (red.) 

Do. 5 p2r Cent. 2nd Mort. Deb. Stock.. 
Calcutta Elec Supply Ord. ............ 

Do. 5% Cum. Pref. : 
Calgary Power Co. 5% Ist Mort Bads. à 
Canalian Gen. Elec. Co, Com. St. e.e.. 

Do. 7% Om Pf. Stock .. eee een 
Castner Electrolytic Akal Co. (of U. S.A. ) 

1st Mort. Stl. Debs. ........ eene 
Elec. Davelopment Co. of Ontario $509 bds 
Elec. Supply Co. of VICE. 9 per Cent. 

Ist Mort. Dab. St... VENE eR TuS 
Indian Elec. Sup. & Trac. Co.. — 
Kalgoorlie Elec. Power & Ltg. Ord. 

Doa. 6 per Cent Cum. Pret. mo 
Kaministiquia Power Co. 59$ Gold Bnds. 
Madras E. S. Corp. Ord. — 
Melbourne E. S. Co. Cons. Ord. Sh. ks 

Do. 5% Ist Mortg. c Stock suis es 
Mexican Elec. Light Co. 59$ Ist AIDE 

Gold Bonds 4: over e e rw es 
Mexican Lt. & Power C». Com. St....... 

Do. 7% Cum. Pref. SL. ecciesa ie s 

Do. 5% Ist Mort. Gold Bnds To 
Monterey "Riy. L. & P. Co.ist Mort.Db. "Sk 


t Montreal Lt., Ht. & Power Co. rir St.. 
t Northern Lt., Power & Coal o e 


River Fiate Elec. Co. Ord. Stk. .... 
Ie 6 per Cent. non-Cum. Pref. Stk.. ics 
5 per Cent. Deb. Stock .......... 


si} Shia igan Wa Water & P. Co. $100 cap. St. 
Cent. $520 Bonds .....» .».. 
4] Per Con. ird el OA 
,Voronto Power 2o 44% Ob. i æ e.e.» 
“Victoria Falls Power Co. Pret. Izeg DA 


t No allowanc2 has b2en made for accrued interet or redemption. t Ex. Dividend. 
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nn Dec 
an, July 
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P Der 
Sp,DeMrJu 
April Oct 


Jan, 'J uly 
Mar, Sept 


Feb, Aug 
Mar, Sept | 


jan. July | 


May S Jos 
Jan, July 


June, Dec 
Feb, Aug 


Mar, Sept 


Jan, July 
May, "Nov 
April, Oct 


Jan, July 


Jan, July 
Jn.Ap, po 
May, 

Feb, Aue 
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April .... 
May ..-. 
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| Ko. 7. |... Prios SrxpENCE “gron, 
No. 1,801. [vo°vkx.] FRIDAY, NOVEMBER 22, 1912. P dor sa 
. CONTENTS OF THE CURRENT NUMBER. engineers. We understand that the specifications were 
i o make the cost of the two 
NOTES «(5954499752999 22 96 251 REviEWS.—contsnued. drawn MP m such a way: a? t h j 
Arrangements for the Week.. 255 zeichnissen der Doutschen systems absolutely comparable. Continuous current at 
Mr. Wm. Duddell's Address to Reichs-Patente ueber Ein- : 
tha Institution of Electrical phasen. und Meli hacen: 1,500 volts conveyed by an overhead line was specified in 
VIDE rsa tar ae 256 ommutator - Motoren the one case and single-phase current and an 11,000-volt. 
hen AM ec BUE TRADE oe vee overhead wire in the other, the current in each case to be 
Knowlton. Illustrated .... 259 | ^: How to Drive a Motor- generated as three-phase at 25 cycles and 20,000 volts. 
Recent Developments in Auto- 2 a [Lake]. 
matic Exchange Telephone | Mr. W. M'Whirter's Address Detailed tenders were put forward by the leading 
Systems. By G. H. Green, to the Scottish Local Section 
BSc. Illus. Concladed,.. 960 | of the Institution of Elec. | manufacturers of both systems throughout the world, who 
Standard Methods Recom- trical Engineers ....... e.. 272 | went to the greatest pains in preparing their proposals, 
mended for Testing of Dry. | The Institution of Blecirial 5} The tenders were accompanied by stringent guarantees 
Practical Aspects of the Pro- Electrification of the Mel. as to the power consumption, and the repairs and main- 
agation of High. Frequency bourne Railways...... woos Of di d L 
Electric Waves along Wires. Physical Society............. 274 | tenance costs of the two systems were compared in detai 
By J. S. Stone. Illustrated 266 | CORRESPONDENCE ............ 275 
The" Turbo-Converter ....... 268 The Electrical Measurement Jae 2 
THe BROAD AND NARROW — of Wind Velocity (Ugo THE result has been a somewhat remarkable victory for the 
VIEWSee..seees seesGeeasey OM) Bordoni and J. T. Morris) ; rare lv. f n 
Herman AR MD .. 97 | PARLIAMENTARY INTELLIGENOR 276 | Continuous-current system. To put it shortly, for a subur- 
Die Einphasc n-Motoren nach ROLL INTELIJONNOE enn 278 | ban system of 300 track miles with a schedule speed of 21 
den Deutschen Patent- PISCEM MM UNTERE il h d a traffic of 150,000,000 passenger journeys 
Schriften mit Sachver- and Industrial Section ..279-290 | Mes per hour, and a trathe Deities S Ber ) y» 
per annum the single-phase system is some £700,000 more ex- 
NOTE e pensive in first cost, and some £70,000 a year dearer in annual 
Conti C MD co cost. Electric traction may not, however, in the future be 
ontinuous Current and Single Phase. confined to the suburban railways, and the Melbourne 


THERE is no doubt that the controversy as to the best | authorities have carefully considered the questioa of system 
system to be adopted for railway electrification has assisted | jn relation to the country lines as well, in view of their 
the conservatism of the average railway man to delay possible subsequent electrification. Alternative schemes 
electrification in a number of cases. Hence the results of | have, therefore, been prepared for typical lines up to 100 
the tenders for the conversion of the Melbourne suburban | miles distant from Melbourne, beyond which there is not, 
lines, which form one of the most complete suburban rail- | nor likely to be for many years to come, sufficient traffic to. 
way systems under one. management, are of very consider- | make electrification financially possible whatever system be 
able importance to railway men and others interested in the adopted. For a country line 100 miles long, such as that to 
question. The Victorian Government and Railway Com- Bendigo, with a traffic of rather less than two million pas- 
missioners felt that the importance of their scheme was such senger journeys per annum, and a goods traffic of about 
as to justify the preparation of complete alternative schemes | | 600,000 tons per annum, the installation of the single- 
upon the continuous-current and single-phase systems, the | phase system would cost a few thousand pounds more than 
three-phase system being by general consent out of the | that of the continuous-current system, while the annual 
running for such work. Some 300 miles of track are in- | cost may be said to be practically the same. 
volved and about 150,000,000 passenger journeys per annum, 
whilst the total cost before the work is completed will 
probably be nearer £3,000,000 than £2,000,000. The late 
Premier, Mr. Murray, and various members of the Cabinet 


—,9—— 


Ir will be noticed that there are two features which have 
no doubt had an important bearing on this result. Firstly, 
the trolley-'ine pressure in the continuous-current svstem 
is two to two-and-a-half times that which has been com- 
monly used, which must result in a considerable saving in 
the number of sub-stations that is necessary. Secondly, 
the employment of this higher pressure permits the use of 

Tue difficulty of coming to any decision without actual | an overhead line, which would be otherwise impracticable, 
data led the authorities to have complete alternative | and eliminates the third rail in stations where it might be 
schemes prepared by Messrs. Merz and McLELLAN, their ! dangerous and more or less impracticable. These depar- 


visited Europe in connection with the scheme, while 
Sir Tuomas Tart, the late Chief Commissioner, and other 
railway officials, also inspected the principal railway 


systems of the world. 
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tures from standard practice probably account for the result | 


that the con'inuou:-curren; svstem shows up to slight 
advantaze even on a line 100 miles long where it would have 
been expected that the single-phase system would b2 pre- 
ferable under ordinary conditions. The magnitude of the 
scheme dealt with in the Report, and the care with which 
the comparisons appear to have been prepared, leave no 
doubt as to the importance of the results in showing the 
relative value of the two systems and their field of applica- 
tion. The significance of higher pressures for continuous- 
current working—further developments of which may be 
expected—will be appreciated by the large numer of 

engineers interested in the problems of railway electrification. 


—— S,» —— 


Lighting Practice. 

ALTHOUGH this country has not played à prominent part 
In recent years as regards the invention of new electric 
lamps, nowhere, we think, have new lamps and improved 
methods of lighting been more rapidly adopted than by 
electricity consumers in this country. It is interesting, 
therefore, to notice some comments by Dr. Lovis BELL, in 
a recent issue of the “ Electrical World," on “ Recen; 
Tendencies in Foreign Lighting Practice." Dr. BELL, 
writing from the standpoint of the American electrical 
eagineer, says that, whereas a few years ago that country 
was decidedly behind Europ? in the us» of m»tal-filament 
lamps and flame arcs, considerable changes have recently 
taken place. Thus, the metal-filament lamp is no longer 
regarded with disfavour, whilst the competition of flame 
arcs has resulted in the high development of the magnetite 
arc, although the latter has never found favour outside the 
States. Dr. BELL suggests that the reason why European 
practice in arc lighting is so radically different from American 
is that for street work American engineers depend almost 


wholly on series lambs, which are preferably worked with | 


a small current, as against the large current of flame arc 
lamps. This, he remarks, has led to flam? arc lamps being 
almost universallv used in parallel on the Continent. It 
hes also resulted in the mercury arc lamp making little 


headway in the States, owing to no series lamps being 
available. 


AT the present time the low candle-power metal lamp, 
which has recently come into use in this country, has 
not been adopted to any extent in America, tha* 
country in this respect adhering to the practice of using 
large light units as in the case of carbon lamps, of which 
the 8 c.p. and 10 c.p. sizes were mainly confined to sign 
lighting. English and Continental engineers also appear 
to be pushing their lamps to a higher efficiency than that 
approved by American engineers, and Dr. BELL suggests 
that possibly we may be only learning what American 
engineers discovered in the case of carbon lam»s—aamely, 
that whilst it was easy on paper to show the benefit of run- 
ning the lamps at a high efficiency, such benefits were not 
substantiated in practice. We believe, however, that 
Dr. BELL is mistaken in this respect, and that the relation 
between efficiency and life has been carefully investigated. 
Finally, he refers to the probahility of vapour lamps being 
-adopted for practical illumination at an early date and to 


an extent that has so far been little suspected. When that 


day comes, the long life of such lamps should render the 


position of electric lighting still more secure against the 
attacks of its competitors. 


anm ne aca 


The Light Railways Bill. 


Jupcine by the chequered career of the Light Railways 
Bill in the House of Commons there seems little probability 
of the Bill finally assuming a shape of much utility. At one 
time it was to embrace th» trackless trolley as well as the 
more usual systems ; now, however, the trackless trolley 
has been abandoned, contrary to the original wish of 
the Governm2nt. This is due to the fact that the 
Standing Committee carried an am»ndment rendering the 
promoters of any trackless trolley schemas liable to pay for 


| damage done to the roads by their vehicles. Considering 
| the fact that such schemes will generally deal with com- 


paratively light traffic, it will be realised that any undue 
burden, su^h as repairs to the roadway, might render them 
financially unsuccessful. We quite admit that damage to 
th» roads by extraordinary traffic is a problem for which 
a satisfactory solution cannot be easily found, but if one 
class of vehicle is to be taxed it is difficult to know why 


\ others should not be similarly taxed, or where such taxation 


should stop. In the present instance we think it would have 
been better to have disregarded the matter until som? action 
had been taken in regard to motor-omnibus trafic. The 
result in the present instance has been that the tramway 
interests have preferred not to have the trackless trolley 
system included in the Bill, so that the Goverament has 
dropped this clause entirely. 

London Traffiz Combine. 

RECENT rumours as to important developments in con- 
nection with London's “ Tubes" were substartiated on 
Wednesday morning last by the announcement in the daily 
Press of a combination b»tween certain underground electric 
ralways and electric tramways in the Metropolis. The 
official statement by Sir Epcar SPEYER, chairman of the 
Underground Electric Railways Co. of London, was to the 
effect that it is proposed to amalgamate the Central London 
Railway and the City & South London Railway with the 
Underground Railway Co.'s system, and also the London 
United Tramways with the Metropolitan Electric Tram- 
ways, and that the combined tramway service will be 
worked in “close and friendly co-operation" with the 
underground railways and the motor omnibuses. As the 
majority of the omnibuses are already controlled by the 
Underground Railways Co., it will b2 seen that Londoners 
will have to depend in future to an increasing extent on 
this combine for the provision of traffic facilities. The 
objects of the Company in their recent policy of amal- 
gam ving traffic interests are stated to be, firstly, to improve 
traffic facilities in London, and, secondly, to provide greater 
profits for the shareholders, who, it must b» admitted, have, 
so far, had a very inadequate return on their investments. 
There is certain to be considerable opposition to the pro- 
posals, but so long as no attemp: is made to reduse fares 
for the purpose of hampering the London County Council’s 
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tramway undertaking, the co-ordination of transpori 
facilities should prove a decided advantage. The facility 
with which competition can be introduced by independent 
motor-smnibus companies should, on the other hand, pre- 
vent any undu? raising of fares. 


From the electrical point of view the most interesting 
features of the proposals are the possibilities of “ through 
running " both in the case of the underground railways 
and the electric tramways concerned. As regards the latter, 
the track of the London United Tramways and the Metro- 
politan Electric Tramways should be easily linked up ; bu* 
the problem in the case of the Tubes is not so easy. The 
tunnels and rolling stock of the City & Sou*h London Rail- 
way, London's pioneer ** Tube," are much smaller than those 
of the other underground railways, and the present pro- 
posals provide for increasing the diameter of the tunnels so 
that the latter will be available for the rolling stock of the 
newer lines. From the notices of the application for 
Parliamentary powers which appeared in the Press on 
Wednesday last, it is seen that it is proposed to link up the 
City & South London line with the Highgate & Hampstead 
"Tubes, thereby providing the latter with a valuable means 
of access to the centre of the City. Without enlarging 
the City & Sou'*h Lcndon tunnels,“ through running " would, 

-of course, be hampered in the same way as the Kingsway 
subwav hampers the Council's trams ; bu*, with the existing 
facilities provided by the motor omnibuses and tramways 
.south of the river, we doubt whether it would be necessary 
to enlarge the tunnels further than, say, from Euston to the 
Bank. The whole scheme, however, is likely to receive 
abundant criticism when ihe proposals come up for dis- 
cussion. For the present we may mention, as giving some 
idea of the magnitude of the combine, that capital of about 
£46,410,000 and the conveyance of over 800 million passen- 
gers per annum are involved. 


Dry Cell Tests. | 

In another column we give an abstract of a repor: by a 
‘Committee of the American Electrochemical Society, 
recommending certain tests for dry cells. 
readily agree with the Committee that the task of devising 
a set of standard tests, though it might som 2times be thought 
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left vague. It is noticeable, however, that nothing 1s said 
in regard to the size of the cells, although a current of 10 
amperes is taken as the lower limit. This seems quite 
irrational, and we hope that the Committee will state more 
definitely what they mean when they consider the question 
further. | 


EIE — a M 


Royal Engineers (T.F.).—Capt. and Hon. Major (Hon. Lieut. 
in the Army) Henry Fulton, Retired List Special Reserve (late 
Royal Monmouthshire Royal Engineers Special Reserve), has 
been appointed Captain in the London Cable Telegraph Com- 
pany, London District Telegraph Companies, Royal Engineers 
(Army Troops). 

«Telefunken Zeitung."—The illustrations in the current 
issue of this journal are printed in a striking shade of green. 
They include one of Mr. Marconi, with condolences on his recent 
accident. The article on the organisation of the Telefunken 
Company is continued and there are numerous other items of 
interest. 


Electrical Engineers! Ball 1918.—The tenth annual 
Electrical Engineers’ ball will be held at the Hotel Cecil on 
Friday, January 31st. The banqueting room and the supper 
rooms have been redecorated since last year, and the dancing 
floor has been re-laid. Mr. H. Glenister's band has again been 
engaged for the occasion, and a representative committee 
has been appointed, of which the honorary secretaries are 
Messrs. H. Alabaster and A. M. Sillar. 


Villefranche-Bourg Narrow-Gauge Railway.—According 
to the “ Elektrotechnische Zeitschrift,” a small narrow- 
gauge line has been built in S.E. France by the Chemin de Fer 
du Midi. Itisoperated with a third rail at 800 volts continuous 
current. Polyphas2 current is generated at 20,000 volts and 
transmittcd to five sub-stations. The high-tension line con- 


ductors are partly of bronze and partly aluminium and are 


supported on wood and ferro-concrete poles respectively. 
‘Absorption of Helium and other Gases under the Elec- 


tric Discharge."—In a Paper on this subject read at a recent 


meeting of the Royal Society, the Hon. R. J. Strutt, F.R.S., 
described attempts to repeat Berthelot's absorption of helium 
by carbon disulphid? under the influence of the silent discharge. 
Thes» gave absolutely negative results. Helium 1s slightly 
absorbed by phosphorus under electric discharge, though in 
much less quantity than nitrogen or hydrogen. The absorp- 
tion in the former case is regarded as mechanical, in the latter 
as chemical. 


Automatic Regulator for House Lighting.—The ‘* Elec- | 


Our readers will | trical World ” describes an automatic regulator of the motor- 


operated typ» which, it is said, responds to the swi:ching on or 
off of a single 25-watt lamp. The regulator consists of & 
rheostat, the arm of which is driven through a worm gearing 


otherwise, is by no HESS RAR and there ee doubt that by a 30-volt motor installed on a horizontal shaft in a polished- 
in judging of the relative merits of cells, different tests do , metal case of dust-proof design, and a solenoid with carbon 


not always give precisely the same comparative results. 
Th»? report staris by calling atteation to the fact that quite 


contacts conntrolling the positive and negative rotatioa of the 
motor. The solenoid is connected permanently across the line, 


| and is responsive to small or large changes in voltage due to 


small phvsical di suc | ixi d aie uae ; 
physica differences, such as methods of miximn3, MAY the variation of the number of lamps in circuit. Resistance is 
produce considerable differences in the useful life of a cell. cut in or out in the circuit between the battery and the lamps 
Consequently, it is impossible to use chemical tests to any 4S required. 


advantage. Very naturally the test applied mast depend 
considerably upon the use to wnich the cells are to b2 put, 
and for this reason quite a number of tests are specified. 
Among these we notice that the short-circuit test is given 
as one which provides useful information, and we are glad 
to see stated for the first tim? the nature of the short-circuit. 
Ammeters vary in their resistance and, consequontly, the 
-external resistance should be specified if the test is to give 
really useful results; but, hitherto, this quantity has been 


T 


| 


i 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Latakia—Palura .................. May 26, 1910  ... — 
Jeddah—Suakim ..... ..........-. Mar. 4, 1912 — 
Salonika—Lemnos  .............-. April 18, 1912 ze 
Chio— Tenedos ...................-. April 20, 1912 s 
Syra—Chio (1 and 2) ............ April 20, 1912 = 
Scalamova —Samos .............. April 21, 1912 — 
Marmariza—Rhodes............... April 21, 1912 ux 
Bessika—Tenedos  .............-. April 24, 1912 — 
Poulocondore— Pontian ic......... July 5, 1912 — 
Tokyo Guam... eee e ece Sept. 10, 1912 — 
Cayenne—Salinas ............ Oct. 9,1912 Nov. 18, 1912 
Donny Duala...... 4... nene Nov. 19, 1912 — 
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Advantages of Good Lighting in Factories.—At a 
recent meeting of the National Electric Light Association in 
Chicago, Mr. M. H. Flexner said that a carefully designed light- 
ing system would in the average factory pay for itself in one 
year by the profit shown on the increased output due to im- 
proved illumination, the improvement in the efficiency of the 
workmen being taken as 5 per cent. 


**On the Diseharge between Concentric Cylinders in Gases 
at Low Pressures." —At a recent meeting of the Royal Society 
a Paper was read on this subject by Mr. F. W. Aston, and the 
following conclusions were reached :—The relations between 
gas pressure, voltage. and length of the Crookes dark space in 
the discharge between concentric cylinders take much the 
same form as those in the discharge between pare!lel plans. 
Curvature of the surface of the cathode appears to have no 
influence upon the rate of alteration of the length of the derk 
Space with change of current density so long as the latter 1s 
measured at the surface of the cathode. | Ceteris paribus, the 
length of the dark space is greeter for a convex cylindrical 
surface than for a plane, and for a plane then for a concave 
surface. 


Reorganisation of the Paris Tramways.—Up to the present 
the system of the Compagnie des Omnibus in Paris has been 
operated in a numbcr of different ways, including steam, con- 
pressed air and secondary batteries. It has now decided, 
according to ** L'Industrie Electrique," to convert the whole 
system to electric traction, continuous current being used in 
conjunction with en overhcad wire in the outlying districts, 
and with a conduit in the more central areas. It is thus hoped 
to provide a better, more organis:d and speedicr service than 
has been possible up to the present. The svsicm will be sup- 
plied with energy from the stations at St. Denis and Vitry, 
three-phase current at a pressure of 12,500 volts and a fre- 
quency of 25 being used. This will be transformed by rotary 
converters to continuous current at €00 volts in six sul- 
stations. There will be 20car depots. Two typ«s of car have 
been decided upon, one & bogie type, containing 55 scats, and 


. the other having a long whec! base and 45 seats, this type being 


particularly intended for lines where the gradients are steep 
and traffic heavy. 


Large Mercury Vapour Rectifler.—The ‘* Electric Railway 
Journal” mentions that formerly about 50 amperes was 
cons:d-rcd the limiting output for mercury vapour rectifiers, 
but that with the newcst equipment an output of over 700 
amperes has been reachcd. In all the earlier types use was 
made of a lower negative elctrode of mercury held within a 
glass envelope, through the top portion of which were insertcd 


_two or more positive electrodes, which, in operation, became 


active successively. Num rous mechanical and thermal causcs, 
including expansion, lezkege ard temperature elevation pheno- 
mena, tended to limit the permissible output to from 30 amp. rcs 
to 50 cmpercs. In the latest form us» is made of a metal 
envelope, through the top of which the positive electrodcs ere 
inserted by way of porcelain tubcs. The different parts are 
subjectcd to artificial hcating according to the amount of heat 
produccd locally. As è conncceting link between the altern:t- 
ing-current supply system ard the continuous-current motors, 
the synchronous converter is rot well adaptcd by reason of 
well-known mechanical and clcctrical limitations. However, 
the latest form of mercury-vapour rectificr is light in weight, 
small in size, requircs little attention, and can be rcgulated with 
the maximum of simplicity. The contro! apparatus can be 
exclusively of the simple variable-potential aiternating-current 
type, which is far cheaper than either alternating or continuous- 
current control equipment. 


Current Topics. 

Subjects of current interest.dealt with in this issuc include 
the following :— 

Mr. G. H. Green concludes his article on ** Recent Developments 
in Automatic Exchange Telephone Systems ” (p. 260). 


Mr. Wm. Duddell delivered his presidential address to the Insti- 
tution of Electrical Engineers on Thursday last week (p. 256). 


At the same meeting of the Institution Mr. S. Z. de Ferranti, the 
retiring president, read out the names of the members of the Indus- 
trial Committee, which has recently been formed (p. 273). 


An abstract of Mr. W. McWhirter’s address to the Scottish Local 
Section of the Institution is given on p. 272. 

We give an account of the discussion at the Manchester Loca I 
Section of the Institution when Mr. F. Creedy read his Paper on 
'* The Turbo-Converter " (p. 238). 


Mr. J. S. Stone discusses in a recent issue of the '* Journal ” of the 
Franklin Institute ‘“ The Practical Aspects of the Propagation of 
High-Frequency Electric Waves Along Wires " (p. 266). 

An abstract is given of Mr. C. H. Merz's report on the tenders for 
the electrification of the Melbourne suburban railways (p. 273). 

An abstract of the accounts of the Leeds electricity department 
for the past half-year is given on p. 287. 

Particulars of the scheme for the combination of the undertakings 
of the Underground Electric Railways Co. of London and those of the 
Central London and City & South London Railway Companies are 
given on p. 2&2. 

Parliamentary. —The Select Committee of the House of Commons 
on the Marconi Imperial Wireless Telegraph agreement has continued 
hearing evidence during the week (p. 276). 

Legal.—'The arbitration proceedings between the National Tele- 
phone Co. and the Postmaster-General have been continued this week 
(p. 278). 

Judgment has been given in the appeal of Oban Council against 
the injunction prohibiting them from engaging in wiring work. &c., 
and is reported on p. 237. 

Companies Meetings and Reports, —Meetinzs. of the Amazon 
Telegraph and United River Plate Telephone Companies are reported 
(pp. 287-288). 


PERSONAL. 

‘Mr. Harold D. Symons, A.M.L. E. E., has resigned his position with 
the British Westinghouse Electric & Mfg. Co. to take up the manage- 
ment of the European business of the Sterling Varnish Co. Mr. 
Symons’ appointment dates from the Ist inst. 


Mr. W. Binns, who has resigned his position as engineer and 
manager of the Reading tramways undertaking, has been granted 
an honorarium of 100 guineas by the Council. 


Mr. James Walker, A.M.I.C. E., M.T. M. E., is about to join the staff 
of Messrs. Boving & Co. (Ltd.), water-power engineers, 9}. Union- 
court, E.C., and will also join the board of directors. After along. 
and extensive experience with Messrs. S. Pearson & Son. of West- 
minster, he was engaged by Mesers. J. G. White & Co., with whom he: 
has been for the last nine years, acting as construction superintendent 
on large works abroad, and latterly as engineer-in-charge of con- 
struction in the head office in London. 

Mr. Reginald K. Morcom has also consented to act on the board of 
Messrs. Boving & Cc. 


APPOINTMENTS VACANT AND FILLED. 


An engineer-assistant is advertised for with experience of design, 
laying and erecting of large country house plants and general electrical 
machinery. 

The machine and apparatus department of the Electrical Co. 
(Ltd.) (122, Charing Cros3-road, W.C.), advertise for two junior 
assistants. 

A competent wireman is required for the West Coast of Africa. 
Applications to ** Plant," c/o Street's. 30, Cornhill, E.C. 

Applications are invited for the post of lecturer in electrical and. 
mechanical engineering at the Aston Technical School Com- 
mencing salary £160 per annum.  Particulars from the secretary, 
Mr. Geo. Mellor, Municipal Technical School, Suffolk-street, Bir- 
mingham. Applications by Nov. 25. 


Mr. C. W. Durnford, engineer and manager of the Devonport and 
District Tramways for the past four years, has been appointed 
manager of the Sheerness and District Electric Light, Power and 
Traction Co., and he has been succeeded at Devonport by Mr. Geo. 
Cardwell, formerly general manager of the Hartlepool Electric 
Tramways Co. 

Before leaving for Sheerness Mr. Durnford was the recipient of a rose- 
bowl, subscribed for by the employés as a token of their appreciation and 
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regard ; and bcfore leaving Hartlepool Mr. Cardwell was presented with a 
marble timepiece by the employés of the local tramway company. 

Mr. E. H. Snooke, of Southampton, has been appointed assistant 
electrical engineer at the Bray (Ireland) electricity works. 


Mr. G. F. Craven, assistant engineer of the Reading tramways 
undertaking. has been appointed engineer and manager in succession 
to Mr. W. Binns, who has accepted a foreign appointment. Mr. J. M. 
Calder becomes chief assistant engineer. and Mr. F. H. Glover 
engineering assistant of the tramways department. 


INSTITUTIONS AND SOCIETIE i. 


Arc Works Engineering Society.—In an address which he recently 
delivered b2fore this Society Mr. A. J. Hodgson dealt, in some detail, 
with the training of engineers. It was impossible, he said, to lay 
down a hard-and-fast rule as to whether it was best to take a college 
course first or to go into works. A final decision could only be made 
when all the circumstances were known. Whatever course was 
adopted, however, the student should make the best use of his oppor- 
tunities by being pinetuil, combating the monotony of the work 
and generally disciplining himself to be indust-ious. 

Royal Society.—His Majesty the King has been pleased to approve 
of a Royal medal being granted to Prof. W. M. Hicks, F.R.S., for his 
. researches in mathematical physics and investigations on the theory 
of spectroscopy. The following awards have also been made by the 
President and Council: The Copley medal to Prof. F. Klein, of 
Göttingen, For.Mem.R.S., for his resea ches in mathematics ; the 
Rumford medal to Prof. H. Kamerlingh Onnes, of Leyden, for his 
researches at low temperatures ; and the Hughes medal to Mr. W. 
Duddell. F.R.S., for his investigations into technical electricity. 

The following were among the Papers read at the meeting of this 
Society yesterday afternoon: '' A Note on the Absorption of g-Rays. 
by Mr. J. A. Gray ; '' The Similarity in Nature of X- and Primary 
4-Rays." by Mr. J. A. Gray; “ An Electric Furnace for Experiments 
in vacuo at Temperatures up to 1,500°C.,” by Mr. R. E. Slade; 
** Note on the Capacity Coefficient of Spheres.” by Dr. A. Russell ; 
and ' The Elastic Hysteresis of Steel," by Prof. B. Hopkinson, 
F.R.S., and Mr. G. T. Williams. 


Illuminating Engineering Society.— At a meeting of this Society « on 
"Tuesday last the hon. secretary, Mr. L. Gaster, gave an account of the 
principal events relating to illumination which had taken place during 
the last few months in England. on the Continent and in the States. 
After mentioning the subjects of school and library lighting he called 
attention to the fact that in t e Reports to the Home Office in Great 
Britain the Chief Inspector continues to give special prominence 
to lighting. In the Report for 1911 no fewer than 38 pages were 
devoted to a special section on this subject. and the results were given 
of over 2,500 tests of illumination in 125 factories in Great Britain. 
Great importance attached to the facility with which actual measure- 
ments of illumination could now be made, and instruments for this 
purpose were now becoming much more generally used. A variety 
of apparatus of this kind had been developed during the last few 
months. Reference was also made to the valuable work done at the 
First International Congress, held in Milan during May, dealing with 
the Prevention of Industrial Accidents. Authorities on the Continent 
were, Mr. Gaster said. giving great attention to this subject. The 
French Government Committee. which had been appointed to deal 
with the hvgienic aspects of illumination, was doing good work. and 
it was expected that other countries would form similar committees. 
In this connection it was gratifying to record that the Home Secretary 
in Great Britain had promised to appoint a Departmental Committee 
on this subject. An Illuminating Engineering Society was being 
started in Germany on similar lines to that in this country. The 
initiative had been taken by the Physikalische Technische Reichsan- 
stalt, and the support and co-operation of the various lighting 
interests, including the German Institutions of Gas and Electrical 
Engineers, had been gained. In the remainder of his report Mr. 
Gaster described his experiences in the United States, visited during 
last July and August. 


Electrical Association of New South Wales.—At the annual meeting 
held in October the election of officers resulted as follows :— President. 
Mr. A. E. C. Burgess; past.presidents (ex-officio members of the 
Council). Messrs. O. W. Brain and H. R. Forbes Mackay; vice- 
presidents, Messrs. J. P. V. Madsen and W. H. Myers ; hon. secretary, 
Mr. F. W. McAlister; hon. treasurer. Mr. G. R. Hodson; members 
of Council, Messrs. J. E. Donoghue, F. P. Kneeshaw, J. B. Rumford. 
F. B. Shenstone and T. P. Strickland. The Rooke premium was 
unanimously voted to Mr. F. P. Kneeshaw for his Paper on ** Notes 
on Stationary Accumulator Practice," — A contribution of £5 5s. was 
made to the fund raised in England for the window to be erected in 


Westminster Abbey to the memory of the late Lord Kelvin. The 
report also says: ‘‘ It was our privilege to claim as a countryman 
the one man who unquestionably accomplished more than any other 
in our time to place electrical engineering on its present footing 
among the profession." 

A Paper was read by Mr. Burgess on ‘‘ Some Notes on Electric 
Heating and Cooking." The general opinion expressed was that 
until a standard cooking apparatus was found, wiring charges brought 
down, and a reasonable tariff arranged for the cost of currertt, ene 
by electricity was not likely to make much advance. 


Institute of Radio Engineers.—The November meeting was held 
at Columbia University on Wednesday evening, the 6th inst. Dr. 
Lee de Forest gave a detailed description of the operations of the 
Federal Telegraph Co. on the Pacific coast. This concern is building 
instruments under the Poulsen patents, but of designs better fitted 
for hard service than are those of the Danish company. The 
antenna and tower construction, the arc transmitter and “ tikker ” 
receiver, and the diplex transmission made possible by use of a 
high-speed commutator, were discussed. The Institute is to begin 
the publication of ‘‘ Proceedings” during the current month, 
printing in the first issue a Paper by Prof. M. I. Pupin on “ The 
Variation with Frequency of Antenna Resistance. 


Tramways and Light Railways Association.—The current issue of 
the '* Journal ” of this Association gives an account of the deputation 
to the Postmaster-General on the question of Post Office wires and 
tramway wires. Some details with regard to light-railway matters 
are also given. 


EDUCATIONAL NOTE. 


University of Durham. The Duke of Northumberland has been 
elected chancellor of this university in succession to Dean Kitchin. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Nov. 22nd (to-day). 
PuysicaL Society. 
5 p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: ‘The Law of 
Plastic Flow of a Ductile Material," by Mr. C. E. Larard ; 
“ Kinematograph Illustrations of the Torsion and Breaking of 
Large Specimens,” by Mr.C. E. Larard ; an l“ A Column Test- 
ing Machine," by Prof. E. G. Coker. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting at Storey's Gate, London, S.W. 
TUESDAY, Nov. 26th. 
MANCHESTER STUDENTS’ SECTION OF TAE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Mecting at the Municipal School of Technology, Sac! Med 
ville. street, Manchester. Paper on *' Individual Electric Drive 
in a Modern Weaving Shed," by Mr. S. N. C. K. Whitehead. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Mecting at the Institution of Mechanical Engineers, Storey's 
Gate. London, S.W. Paper on “ Mechanical Handling of Coal 
for British Locomotives," by Mr. C. J. B. Cooke. 

FARADAY SOCIETY. 

8 p.m. Meeting at the Institution of Electrical Engineérs, Victoria 
Embankment, London, W.C. Papers on “ The Billiter Alkali- 
Chlorine Cells,” by Dr. A. J. Allmand ; ‘ A Neutral Oi] Emul- 
sion as a Model of a Suspension Colloid," by Mr. Risdale Ellis ; 
and “ Note on the Electrolysis of Nitric Acid Solutions of 
Copper," by Mr. J. H. Stansbic. 

THURSDAY, Nov. 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at Victoria Embankment, London, W.C. Paper on 
“ Earth*d v. Unearthed N-utrals on Alternat> Current Sys- 
tems," by Mr. J. S. Peck. 


7:39 p 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, November 25th, ** A" Company.—Company Training, 7 p.m. 
to 10 p.m. 
Tuesday, Novemb: r 26th, “ B " Company.—Recruit Training, 7 p.m. to 


10 p.m. Company Training. 7 p.m. to 10 p.m. 

Thursday, November 23th, ©“ C " Compiny.—Company Training. 7 p.m. 
to 10 p.m. 

Friday, November 28th, “ D" Compiny.—Recruit Training, 7 p.m. to 


10 p.m. Company Training, 7 p.m. to 10 p.m. 

Saturday, November 30th, " D " Compiny.—Run with portable search- 
light set. at 3 p.m. for work on Wimbledon Common. “ A " Com- 
pany.—Run at Fort. Coalhouse. Parade at Fenchurch--treet 
Station at 3 p.m. Dress, service dress, putties and greatcoat. 
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MR. WM. DUDDELL’S ADDRESS TO THE INSTITUTION 
OF ELECTRICAL ENGINEERS.* 


The fourth ten-year index to our “ Journal," which has just ap- 
peared, reminds one that the Institution is in the fortieth year of its 
life and work. It may not be known, however, to many members 
that the Institution was not the first electrical society. As far back 
a5:1837 there c xisted a society which, judging from its proceedings, 
was a very active one, called the London E'ectrical Society. It did 
good solid work, but in the light of our present knowledge the titles 
of sc mo of the Pepers eppcar rather curicus, such as “‘ On the Ure of 
Black Paint in averting the Effects of Lightning on Ships." I 
wonder how many of the present Papers will appear equally curious 
in 70 years' time ? Tho Institution, through the generosity of the 
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which cannot be over-estimated. Let us take a few ex^m»'es to- 
show what I mean. | 


Telegraphy and Telephony.—Probab!y from the point of view of 
the amount of money invested and number of men emploved, the 
original work of this Institution occupies tho first rank. I refer to 
telegraph engineering. It is curious, considering the importance of 
the subject, how few Papers dealing with telegraphv have been read 
before us. I do not think that this can be said to be duo to the fact 
that there is nothing new to describe. 

Electric signalling on railways and wircless te:cgraphv. of course, 
come under this head. Since Signor Marconi read his Paper before 
this Institution in 1899 on wireless te'egraphy we have had a number 
of Papers dealing with different parts of the apparatus, but we have 
not had a general review of the subject. 

The exact mechanism of the means of transmission between two 
aerials is at present under discussion, and opinions differ as to how 
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ments dealing with this Society, and the actual manuscripts of many 
of the Papers read before it. 

I think thet a large number of the members do not realize what a 
wonderful library is at their disposal. I look forward to the time 
when the few works which are still missing will be safely placed on 
our shelves,so that we shall possess without possibility of doubt the 
finest electrical library in the world. I also hope that at a not dis- 
tant date we may acquire a sufficient duplication of modern works to 
enab'e the Institution to lend them to thoce members who cannot 
conveniently visit the library. 

I also wish to invite mcmbcrs to support the Institution mu:eum 
by presenting to it examp'es of present-day apparatus as they 
become obso!ete, so that they may be preserved for future generz- 
tions. 

Presidential addresses generally follow along two min lines : one is 
a review of the position of the industry which the society represents, 
or some special branch of it ; and tho other is a review of the progress 
of the society itec!f. With regard to the progress of the Institution, 
latterly so much has been said and written, and my precccessor in 
office has so fully explained to you our aims, that I think I cannot do 
better than endorce his vicws without adding anything. 

I want to teke this opportunity of voicing a warning cgainst this 
Institution becoming narrow in its ideas, and limiting itself too much 
to one branch of the electrical industry. The Institution of Etec- 
trical Engineers should, according to my vicw, embrace in its dis- 
cussions and Papers all matters dealing with c'ectricity. I think I 
have noticed a tendency of late years to l:mit morc and more the 
Papers read before the Institution to one class of subject. It is 
difficult to find a satisfactory word which expresses just the class I 
mean, but you will understand when I say that the tendency is to 
bring before the Insti ution Papers mainly de-ling with goneraticn, 
distribution and the cost of e'ectricel energy, end in many eszes only 
deeling with these as large generel questions. | 

Of the 6,600 members the proportion must be very small who have 
the actual scheming or designing of large things. The great bulk of 
the profession have very little chance et the present time of dis- 
cussing their own special subjects ; the reason for this is, I think, 
that members are more and more beginning to think that the Institu- 
tion will not consider detail subjects. This is a totally erroneous 
idea. Details—small things—are very often of the greatest impor- 
tance. I trust that during the coming session mombers will bring 
forward for discussion many subjects which might be looked upon 
under the old ideas as not being of sufficient importance to discuss at 
a general mceting of the Institution, but which cen be discussed with 
advantage at the informal meetings that it is proposed to ho'd. 

The tencency to restrict the subjects brcught before the Institu- 
tion is not good for the profession nor for the Institution. To attein 
thet much-desired and te!ked-of progress in the application of e'ec- 
tricity, and with it the advancement of the industry, it is necessary 
for all engineers to take as wide a view 2s possib'e of everything tht 
concerns their profession. 

There are applications of electricity thet give work to meny men. 
applications which employ much plant end apperetus, and on which 
large sums of money are spent, about which we have heard very little 
or nothing in the Institution. Agin, we hear little, if anything, 
ebout wh^t is occurring on whet I miy term the borderiand between 
electricity and the other sciences. In this borderlend or fringe 2 
large number of scientific workers cre quietly at work, end wh»t is 
to-day a laboratory exper ment my to-morrow form the basis of a 
large industry. Finally, we should have an opportunity of discus- 
sing the many details in the design and operction of etectrica! plent 
and app?ratus to which I have alrezdy referred, the importance of 
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the surface of the earth take part in the transmission. There seems 
no doubt that long waves are more suitable for long-distance trans- 
mission, but the question is far from settled as to what is the best 
wave-length for long-distance work, or even whether there is such a 
thing as è best wave-length for any given distance. It m*y well be 
that the wave-length will have to be chosen to suit each individual 
pair of statione. : 

The engineering prob:iems which confront us at the transmitting 
end are the design and support of the aerial conductor, the machinery 
to produce in it high-frequency currents of one definite frequency and 
of considerab!e power and ihe mechani.m for cutting up the high- 
frequency currents to form the dots and. dashes of the Morse code. 
The changes thxt heve taken place in the desiga of the cerial have 
bcen mainly in two directicns, the one to m3ke it more suiteb!e for the 
longer wavc-'engths now in we, and the other to give the ceric] such a 
shape that tho radiation may be much stronger in one direction than 
in any other. The first desideratum is obtained by extending the 
height of the cerial and by increasing the capacity of the condenser 
formed by the upper part and the earth. 

A method much in use for obteining & high-sperk ficquency from 
en ordinary, sty 50-frequency, supply is to emp oy a rctatiug spark- 
g^p or discharger. Onc great advantage of the revolving type of 
discharger over the oldcr fixed g»p is that the windege on the etec- 
trodes keeps them cool and blows away the conducting g»:es formed 
ct exch discharge, so thet the gèp rapidly passes from the conducting 
into the insuleting condition. This is a m^tter of g-eat importance, 
for if the g:p did not rc pidly recover its insulating properties an arc 
would be formed which would prevent the condenser being fully 
charged again. A number of methods of cooling the electrodes and 
gases of the spark-gap h-ve been devised, such as the quenched spark. 

A number of ingenious methods have also been proposed in which 
advent: g> is tc kon of the fact that 2 condenser takes a certain time 
to ehergo thrcugh c resistence to a given voltage. If a high-voltage 
continuous-current supply is .vailab'e, ind a condenser be connected 
to it through a resistance, the condenser will charge to any voltage 
less then the supply voltage in a definite time depending on the value 
of the resistance. If the condenser be also connected through a 
self-induction to 2 discharger in the ordinary way, then discharges 

on be obtained et regular intervals, depending upon the time the 
condenser takes to charg>. It is quite easy to vary this tini? over a 
very wide range, sey, from one discharge per second to 100,000 per 
second, provided the spark-gap becomes insuleting sufficiently 
quickly after each disehzrge. Mr. Gelletti has coupled together è 
number of circuits on the 2 bove principle to erable large powers to 
bo dealt with. and he informs mo that he is now erecting near Lyons, 
in Frence, a tran mitting station on 2 lerge scale. The results of the 
tests of this station will be extremely interesting. 

Turning next to the continuous oscillations, the ere method has 
been longest in the field. High speeds, over 100 words per minute, 
have been attained in tests of this svstcm between Copenh-gen and 
Cul'ercosts in Ergiand. Igam informed thet a number of commercial 
stations have been recently opened on the west cost of the United 
States, end that good communication is now being obtained by night 
between Sen Francisco and Honolulu, a distance of 2,360 miles, with 
only 25 kw. ‘Tho stations hive masts rether over 400 ft. high, and 
they are now being equipped with ares to transform much larger 
powera. 

Another development of grext engineering interest is the construc- 
tion of altern^tors of sufficiently high frequency for direct connection 
to the aerial. This, of course, does away with all questions of sparks 
end arcs, end I must say that, frc m an engincer's point of view, is a 
very attractive solution.  Altern^tor de-igners will, however, 
readily appreciate the difficu'ties in designing alternetors for thece 
frequencies. In spite of the difficu'ties, a number of machines, as 
described by Mr. Alexander on, have been made by the General 
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Electric Co. of America, which will produce 1 kw. at a 100,000 fre- | 


quency. Another most ingenious alternator is thst designed by Dr. 
Goldschmidt. 


energy in the visible spectrum (about 0-1 watt per candle-power), our 
source of light is radiating energy at the rate of about 250 watts. Very 
accurate figures for the rate of radiation for a wireless antenna are not 


Turning to the receiver. the changes that have been made are not | available, but assuming our overall efficiency at 20 per cent., the 


so striking. The coherer has become practically obsolete. 
netic detector which replaced the coherer about 10 years ago still 
holds it own, although it is not very sensitive. Its reliability in action 
and the fact that it is almost fool-proof are for many purposes con- 
vincing arguments in its favour. The electrolytic detector has been 
but little used in this country. The Fleming valve and the crystal 
detector have come into considerab!e use. 

Corresponding to each spark at the transmitter a train of oscilla- 
tions is received, and these trains of oscillations are rectified by the 
detector, and in general are passed through a telephone as an indi- 
cator. At each spark a click is heard in the telephone, so that with 
600 sparks a second the diaphragm is attracted 600 times, producing 
a somewhat musical note. Herein lies one of the great advantages 
of high-spark frequency. There seems no doubt that the combina- 
tion «f the human ear and a telephone is much more sensitive for 
higa-frequency notes than for low ones. In some tests I have made, 
using an alternating current to determine the minimum power re- 
quired to produce an audible signal in a telephone receiver at different 
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frequencies, I found in one case that the power was reduced from 430 
' quency above the limits of audibility you may vary the antenna 


micro-microwatts at 300 frequency to 7:7 micro-microwatts at 900 
frequency. At higher frequencies it increased again. Also, with 
high-spark frequencies the human ear easily distinguishes the musical 
note from atmospherics, which enables operators to read through & 
. large amount of extraneous interference. 

When operating with continuous waves prectically no note is heard 
in the receiver telephone, un!ess the currents are chopped up into 
rapidly recurring groups of wzves at the transmitter (tone sender) or 
at the receiving end (ticker). 

In order to make a permanent record of the sign^ls, and to allow of 
high-s, eed working, the rectified current from the detector may be 
passed through a galvanometer or a relay, and here we come to one of 
the difficult prob'ems which requires solution—n-mely, the construc- 
tion of a relay or recording instrument which will make e record of the 
very small received currents at high speeds. The Einthoven, or string 
galvanometer, which is at present used for this purpose, is delicate, 
and gives a photographic record. Although the difficulties may be 
minimised, I do not feel at this moment that the photcgraphic 
method of recording, with the attendant chemicals, and the necessity 


It would seem, there- 
fore, that there is & remarkab'e similarity between the sensibility of 
our eye to radiation of the short wave-length which constitutes light, 
and the sensibility of our wiroless receiving apparatus for the long 
wave-length radiation used in telegraphy. F 

According to Lord Rayleigh’s experiments, if a tuning-fork is pro- 
ducing sound at the rate of 42 ergs per second it will just be audib!e 
at a distance of 30 yds. This corresponds to a source of sound giving 
out 0-0056 watt being audible at 1 km., or assuming no absorption or 
bending of the sound waves 143 watts at 100 miles. We, thercfoce, 
have the curious result that if it were possible to radiate energy at 
a given rate, either as sound-waves or as light-waves or as long 
Hertzian waves, we should be ab!e to detect them at approximately 
the same distance by means of our ear or our eye or the receiving 
apparatus of a wireless station. 

Of the sister science—namely, wireless telephony—the-e is not so 
much to relate. A certain amount of progress has been made, but 
the details of the methods used- have not been made public. The 
principle is simple. Given continuous oscillations or & spark fre- 


current, and hence the radiation by means of a microphone, in the 
samo way as a continuous current is varied by the microphone in 
ordinary telephony. As the radiation varies according to the modu- 
lation of the current by the voice the received current will be varied 
in the same manner and the voice will be reproduced. The difficulties 
ere m^inly in the transmitter. Firstly, we require a perfectly steady 
source of continuous oscillations, cnd, secondly, è microphone 
capab'e of modulating the lerge powers required to transmit any dis- 
tance. Over short distances of a few mi'es there are no difficulties. 
It is only when we com^ to distances of 50 to 100 mi'es that the engi- 
neering prob'ems3 become trouble;cme. In view of the prcgress 
that is being mide in the high-frequency alternator, and of how 
much moro easy it is to modify the power given out by an alternator, 
it will not be surprising if as soon as high-frequency alternetors are 
in use wireless telephony over comparatively long distance becomes a. 
working possibility. 

Electrochemistry and. Electrometallurgy.—1 hardly think it is neces- 
sary for me to say very much to convince you of the great importance 
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the point of view of commercial telegraphy. 

The problem of constructing a relay for this purpose is a very 
difficult one. The mean current strength of the signals, after rectifi- 
. cation by a high-resistance detector, is of the order of 4, to (1, ofa 
microam»ere, and the amount of power availab'o to work tho instru- 
ment is only of the order of a few micro-microwatts. For high-speed 
reception the number of contacts to be made and broken per second 
may be anything up to 50. The problem before our instrument- 
makers is to construct a relay or recorder which will operate with a 
power not exceeding a few micro-microwatts at the rate of 50 signals 
per second. 

Recent experiments by Kiebitz have drewn attention to the fact 
that quite good reception of the long waves from distant stations can 
be obtained without high aerials. A sing'e wire supported on insu- 
lators near the ground, or even resting on it, gives quite good results. 
Whether similar antenne can be efficiently employed for transmis- 
sion is 2 matter for further experiment. 

I have for some time felt that it would be of very great interest if 
some authority like the Post Office, which has available many miles of 
overhead wires, would make some experiments at conrparatively low 
frequencies. We know that Mr. Marconi, in his trans-Atlantic work, 
is working with frequencies as low as 50,000 ; high from the station 
engineer's point of view, but low from the wireless point of view. 
Now an alternator for 10,000 or 15,000 frequency is not at all im- 
practicabie. Supposing an ord nary telegraph land line on fairly 
high po'es four or five miles long was used as an antenna, and fed from 
a 10,000-frequency alternator, how would it behave as a wireless 
transmitter ? There are reasons which make one think it might be 
satisfactory. 

The radiation in wireless telegraphy is similar to light ; therefore, 
it is of interest to compare the human receiver of this radiation— 
namoly, the eye—with the receiver of à wireless station. 

According to some recent experiments by Messrs. Paterson and 
Dudding, a light of (5; of a candle at a distance of | kilometre is near 
the limit of visibility. Assuming the square law, this corresponds to 
a candle-power of 2,560 at 100 miles. With our present incandescent 
lamps this would require 24 kw. In wircless, to cover the same 
distance, it is usual to instal what is nominally a 14 kw. station. 

Taking, however, Dryadale's figures for the rate of rsdiation of 
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tioned here. The amount of power installed for chemical end 
metallurgical purposes is very large indeed. Exact data are wanting, 
but it ceems probab'e that the power employed in tkese processes in 
Norway and at Niagara may already reach 1,000,000 kw. Mr. 
Ferranti, in his Presidential Address two years ago, pointed out that, 
if very cheap electrical power were available these industries might 
flourish in this country, and he outlined à scheme for power produc- 
tion on such a large scale as to make very cheap power availab!e. 
Although we have not yet attained Mr. Ferranti's ideal, the ever-. 
increasing demands for electrical power for all purposes causing the 
price per unit slowly but surely to decrease in & most satisfactory 
manner. 

The production of disinfectants electrolyticelly is being worked on 
a small scale. In Poplar the for; ation of a solution of chlorine of 
water by means of electrolysis is in practical use. Although one can- 
not anticipate very large powers being required for this purpose, yet 
if the dem^nd for electrolytic disinfectants all over the country was 
the same as in Poplar, it would require about 2,000,000 units per 
annum, all of which could be supplied at such timos as would help to 
level up the lo2d curve. 

Electromedical Apparatus.—As we are not a medical society, the 
nature of the disesses and their treatment do not come within our 
sphere, but as electrical engineers we should endeavour to supply the 
medical profession with the very best apparatus for their purpose. 
It seem; to m^ thet this would be facilitated if the two professions 
could be brought a little more closely into touch with one another. 
I have often wondered why so much of the app2ratus used for medical 
purposes comes from abroad, and I feel confident that not only is the 
apparatus capzb'e of being made in this country, but that a much 
better class of apparatus could be made here if only electrical engi- 
neers and the medical profession would co-operate. It may be said 
thet apparatus of this kind is of no importance to the electrical engi- 
neering industry, but when I mention th^t the value of the exports of 
electro-medical and electro-dental apparatus from Germany in the 
year 1910 was returned at the sum of «bout £132,000. of which just 
under 10 per cent. was purchased by this country, you will see that it 
is not quite neg igib’e. 

The question of X-rays, a subject which I think has never been 
mentioned before this Society, is à very important one from the point 
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of view of diagnosis. In this connection I should like to point out 
that the design of induction coils for the production of X-rays has 
advanced a long way of late years, and that some of the latest pieces 
of apparatus for the production of the discharge through the X-ray 
tube involve considerable ingenuity and engineering design. The 
discharge must be undirectiona! and at a high pressure, say, 50,000 
volts or more. 

Household Apparatus.—I believe that we have had no Papers 
dealing with the design and construction of apparatus for household 
use, such as fittings, heating and cooking apparatus. The designs of 
our electric light fittings are still largely reminiscent of gas and 
candles. The results of the attempt to combine the modern form of 
illuminant with early artistic designs is not always happy, either 
from the artistic or practical point of view. 

Electrical cooking and heating apparatus has advanced during the 
last decade, but there is one difficulty which is not often referred to 
when one comperes electrical heating apparatus with heating by 
means of flames. I mean the difficulty of limiting the temperature 
rise. For convenience, for instance, to boil a kettle it is necessary to 
be able to generate heat very quickly for a short time. It is quite 
easy to construct apparatus to fulfil this condition, but if such elec- 
trical apparatus be left in service continuously it may attain a tem- 
perature which will be injurious to it. "This is not the case with flame 
heating, as there is always an upper limit of temnerature—nemely, 
that set by the flame itself. If we could obtain msterials for our 
heating apparatus which could be run continuously at a very high 
temperature, say, in the neighbourhood of white heat, then this 
difficulty would be to a large extent overcome, because the dissipa- 
tion of energy by radiation would rapidly become so geat with rise 
of temperature that the final temperature would be reached before 
the heating arrangement was injured; a material with a very high 
positive temperature coefficient would serve the same purpose. 

. À further advantage of possible high temperatures of the heating 
part is that it enables heat to be transferred from one place to another 
by radiation, a method of transferring heat which we know from 
experience is very suitable for many heating and cooking purposes. 
We are all accustomed to the advantages of the glowing red fire. The 
last few years have seen great progress, and I see no reason why still 
greater progress should not be made in the near future. What I wish 
to emphasise is that in nry opinion the Institution as a body has not 
sufficiently discussed and considered these matters. 

Electricity and Chemistry.— Turning next to the subjects on the 
borderland between electricity and the other sciences, we are all of us 
acquainted with the brush discharge, yet how much do we know of its 
mechanism ? In our high-tension machinery we are mainly occu- 
pied with trying to get rid of it and its injurious effects. Now the 
electric discharge has a peculiar property of producing that modifica- 
tion of oxygen known as ozone, which is without doubt a strong 
sterilising agent, and which may in the future have considerable 
applications. A modification of the conditions of the production of 
the discharge will cause the formation of oxides of nitrogen instead 
of oxides of oxygen. Oxides of nitregen are of great commercial 
importance, and their production by electrica! means will probably 
be one of the most important industrial applications of electricity. 
Already in Norway between 100,000 kw. and 120,000 kw. is employed 
working day and night for this purpose, and it is stated that this 
power will shortly be increased to nearly 250,000 kw. 

Although much work has been done on the subject of the nature 
of the discharge which produces the greatest proportion of oxidised 
nitrogen, yet I feel that the last word on this subject has by no means 
been said, and possibly a simple observation of some peculiarity of the 
electrical discharge may form the key to greatly improving the effi- 
ciency. Should this be the case a large nitrate-producing industry 
may grow up around the coal-fields of this country, an industry which 
will be of considerable value to agriculture. 

Last year about 125,000 tons of nitrate were imported into this 
country. To produce the equivalent amount of fixed nitrogen per 
annum would on the basis of Norwegian plants, require about 
150,000 kw. At the moment I believe that the cost of electrical 
power is the chief stumbling-block to the introduction of the manu- 
facture on a large scale in this country. 

Electricity and Sound.—The borderland between electricity and 
the science of sound is so far less fruitful in interesting results. Ido 
not know of many researches on the efficiency of the telephone 
receiver, vet the question is really a practical one and of considerable 
importance. The telephone receiver may be looked upon as an alter- 
nating current motor. It receives electrical energy, which it con- 
verts into the mechanical form in the motion of its diaphragm, which 
energy is transmitted to the air as sound waves.  Itiscurious to think 
that up to the present we have no unit or standard of sound. 
cannot specify its strength or intensity. This want of standards and 
methods of measurement is, I bolieve, one of the causes that has re- 


We 


THE ELECTRICIAN, NOVEMBER 22, 1912. 


tarded progress in the science of sound. Can electricity, the hand- 
maid of all the other sciences, help in this direction ? 

The production of electrical currents whose variations reproduce 
the variations of the air pressure in the sound waves is of greatest 
importence. The present microphone is only able to deal with com- 
paratively small currents, and therefore, good as it seems, it has 
serious limitations. Indeed. it must be looked upon as being very 
far from an ideal measuring instrument. Many researches have been 
made to try and invent new microphones. We seem to know but 
little of the exact mechanism of the transfer of electricity from one 
body to another when they are lightly in contact. Probably a 
thorough investigation into the nature of contacts would reveal 
much useful information not only on the theoretical but on the prac- 
tical side, and provide data for the design of new microphones, and 
for the contacts used in electrical apparatus. 


Electricity and Radiation.—One of the most fascinating subjects 
on the borderland between electricity and the other sciences is the 
connection between electrical energy and radiant energy, and the 
possibility of the mutual conversion of one form into the other. 
Although at first sight this subject may seem somewhat remote from 
the matters which occupy the minds of electrical engineers in their 
daily work, yet it is of the utmost importance. Something like 500 
million units are used annually for lighting purposes, and even with 
the best forms of modern metallic filament lamps the efficiency of the 
conversion of electrical energy into radiation of a wave-lengih suit- 
able to our eyes probably does not exceed 5 per cent. If, niorcover, 
we consider the losses in the boilers and engines so as to find the 
overall efficiency of our m2ans of production of light, we realise that 
the figure is well under 1 per cent. There is, therefore, plenty of 
room for improvement. 

In the incandescent lamp there is probably very little loss bv 
conduction and convection ; practically the whole of the electrical 
energy is converted into radiant energy, yet unfortunately over 90 per 
cent. of this energv is produced at wave-lengths which are too long to 
affect our eyes. We can shorten the wave-length at which the hot 
filament gives out the bulk of its energy by raising its temperature, 
but there is a limit to this in the temperature which the filament will 
stand. Probably the main reason that the metal filament lamp is more 
efficient than the carbon filament lamp is that ita filament is capable 
of being used at a much higher temperature. This however, need not 
be the sole reason, as there are some bodies which tend to concentrate 
their radiation in certain regions of the spectrum. The processes 
that are taking place in a solid body when it is radiating are not fully 
elucidated. 

Sir J. J. Thomson has built up a wonderful theory of the consti- 
tution of matter, in which the atoms of all bodies contain small 
discrete particles of negative electricity which he calls corpuscles. 
These corpuscles, irrespective of the nature of the body or of ite state, 
always carry the same charge of negative electricity, and it is the 
movement of these charges of electricity that constitutes our electric 
currents. In gases the corpuscles are looked upon as being able to 
move about with comparative freedom, and at very high speeds. In 
our metals there are two points of view: one that a number of free 
corpuscles are moving about between the atoms, and the other that 
the corpuscles are being handed backwards and forwards between one 
atom and another of the metal. In all cases the conduction of elec- 
tricity may be looked upon as a drift of the corpuscles carrying their 
negative carges. 

Under this hypothesis, one of these corpuscles in movement is an 
electric current, and consequently produces a magnetic field, and as it 
carries an electric charge it also produces an electric field. "The 
sudden starting or stopping of these corpuscles, or any change in their 
movement, will, therefore, produce varying electric and magnetic 
fields which, by Maxwell's theory, will constitute an electromag- 
netic radiation in the form of light, the wave-length of which will 
depend upon the suddenness of the starting or stopping. 

According to Lorenz, collisions between the corpuscles and the 
atoms give rise to the radiations which we know as heat and light, and 
it is the nature of these collisions that determines the wave-length in 
the solid bodies. If some such theory as this be correct, that light is 
produced by the starting and stopping of electrical particles, it would 
seem as if we ought to be able to devise some method of producing 
radiation of the correct wave-lengths to suit the eve without producing 
a number of other wave-lengths we do not require. With regard to 
the very long wave-lengths such as are used in wireless telegraphy, the 
result has already been accomplished, and we can produce a radiation 
of practically one wave-length direct with a comparatively high effi- 
ciency. Can we do the same thing with a short wave-length * Many 
attempts have been made to generate electromagnetie radiations of 
very short wave-length. The methods used in wireless telegraphy are 
obviously impracticable. In wireless telegraphy the wave-length of 
the radiation is in general several times as long as the aerial conductor 
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used as a radiator. As light radiations have a wave-length of only 
3003 MM., we should require wireless stations to produce light having 
-aerial conductors some 15355 mm. long, in other words, our wireless 
tations must be almost of molecular size. | 

I have already mentioned that in gases the corpuscles move about 
very much more freely, and we are consequently able to intluence their 
movement by electrical means very considerably. If we make them 

-collide violently, either with the remaining atoms of the gas or with 
the electrodes, radiations are produced, and these radiations are in 
some cases of sufficiently short wave-length to constitute light. The 
light given out by an atom in, say, a vacuum tube or flame has quite 

-definite characteristics depending upon the nature of the material. 
It seems as if each atom contains or hes circulating around it a 
number of corpuscles which can vibrate or move in certain definite 
manners depending upon their arrangement, and that these corpuscles 

.emit, depending on their movement, radiation of certain definite 
wave-lengths producing the lines in the spectrum and the char- 
acteristic colours of the light of flames, &c. In the case of the flame 
arc we are already taking advantage of the light-emitting properties 
of heated gases. In the mercury arc we have another case of the 
production of light other than by the heating of solid bodies. In 
both these cases the high efficiency is probably due to the substitu- 
tion of a gas for a solid body as the light-giving agent. 

Unfortunately, the mercury arc gives à somewhat unpleasant light, 
owing to the greater part of its radiation being concentrated in a 
limited number of wave-lengths mostly in the green. The advent of 
fused quartz, which will stand a very high temperature, as tubes for 
mercury arcs, has enabled the feeble radiation of the red to be some- 
what improved. Up to the present mercury is the only metal that 
has been used in practice. Other metals have been proposed, and 
lately it has been suggested to use molten cadmium, which gives a 
very much more pleasant light, but this meta] is a solid at ordinary 
temperatures, this necessitates somewhat special starting devices. 
À minute trace of mercury is said greatly to improve the efficiency ; 
according to Wolfke an efficiency of 6 Hefner candles per watt has 
been obtained. 

Much work is quietly going on, of which we in the Institution hear 
nothing, to try and completely unravel the mechanism of the transfer 
of electricity through gases. There is much to be hoped for along 
these lines. The elaborate glass apparatus, the vacuum tubes, the 
mercury, the liquid air, &c., which are being used in the research 
make the experiments look most unpromising from the practical ergi- 
neers’ point of view. Yet some progress is being made in electric 
ligating by means of the passage of electricity through gases. Many 
members will remember the vacuum tube 176 ft. long which was used 
to light the courtvard of the Savoy Hotel. That tube, I believe, 
contained nitrogen, and according to the tests of Prof. Fleming gave 
an efficiency of 0-56 candle per watt. About a yeer ago I saw a tube, 
not such a long tube, filled with the rare Neon gas obtained from the 
residues in the manufacture of liquid air. This tube gave a most 
beautiful rose-coloured light. If this rare gas were obtainable in 
sufficient quantities we might have a rival to the flame ere. I may 
mention, in passing, that tubes containing Neon are now commercially 
obtainab!e and are claimed, in the larger sizes, to have an efficiency 
as high as 2 c.p. per watt. Further rescarches on the borderland 
between electricity and radiation will no doubt provide us with still 
more efficient sources of light. 

I have spoken of the production of radiation by means of c'ec- 
tricity. Can the electrical engineer solve the converse problem on a 
commercial scale ? If an efficiency of transformation of 10 per cent. 
could be obtained in converting the energy of radiation into elec- 
trical energy, we should have availab'e 10,000 kw. per square kilo- 
metre in South Kensington, which would more than suffice for the 
present demands. (The average total connections of the supply 
authorities in the 25 square miles north of the Thames amount to 
about 3,300 kw. per square kilometre.) In the clear atmosphere of 
the Alps the radiation is much more powerful, according to Millo- 
chau and Féry it may reach 0-17 watt per square centimetre, so that 
the power available is probably two or three times that mentioned 
above. 

We are at present very far from any practical means of converting 
the energy of radiation directly into electrical energy, although on 
-a small scale this conversion really takes place in many photoelectric 
arrangements. For instance, the action of the light on the liquid 
potassium-sodium alloy has been shown by Prof. Fleming to produce 
.& pressure as high as 0-6 volt when the liquid alloy and a platinum 
plate are enclosed in a highly exhausted tube and the liquid alloy is 
illuminated strongly. There seems little doubt that the current 
that is generated in this case is produced from the energy of the light 
that is absorbed. | 

This property of sensitiveness to light, though at the moment it 
has no practical applications, may at any time be found to fill some 
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useful purpose and make another case, illustrating how observations 
that are one day on the borderland of science may shortly afterwards 
be of practical use in engineering. 

When it is remembered that the water-power in Norway alone is 
estimated to produce several million kilowatts, it is evidently better, 
for the present at any rate, for engineers to utilise the solar radiation 


by harnessing the waterfalls rather than by attempting to build 
radiation traps in the Sahara. 
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VENTILATION OF STEAM TURBINE-DRIVEN 
ALTERNATORS.* 


BY E. KNOWLTON. 


The purpose of this short article is to suggest methods of ventilation 
for steam turbine-driven alternators of different types and capacities 
in order that station engineers may operate them most efficiently. 
The exact arrangement here shown may not be applicable to all cases, 
but will give desirable results where thev can be properly applied. 
The object of the arrangements show n is to ensure an ample supply of 
cool, clean air, and to remove the heated air so that it cannot sur- 
round, or immediately re-enter, the machine. 

Referring to Fig. 1, the movement of air is produced both by fans 
and by the blower action of the field. Air is admitted at the top of 
the machine ; and, after thoroughly circulating through the parts to 
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Fic. 1.—VENTILATION OF VERTICAL STEAM TURBINE ALTERNATOR, 


be cooled, is discharged at the lower end of the armature frame into 
the space between the generator and turbine. From here a duct may 
be run to the boiler room or to a point outside tho building. Referring 
to Fig. 2, air is drawn into the bottom of the base by fans on the rotor. 
After thoroughly circulating through the parts to be cooled it enters 
the armature frame, where it flows circumferentially to the point 
where the outlet duct is attached. 

The quantity of air for ventilating such apparatus averages about 
4 cubic ft. per minute per kilowatt capacity. In the sm ller machines 
it has been found desirable to use about 5 square ft. of duct area per 
1.000 kw., and in the larger sizes, about 3 square ft. of duct area per 
1,000 kw. The resistance of the ducts to the passage of air is largely 
influenced by the number and shape of bends and elbows, and such 
obstructions should be avoided as much as possible. The capacity 
of the generator is directly dependent on the air conditions ; and an 
ample supply of cool, clean air is, therefore, of great importance. Dust 
or soot in the air soon collects in tko air spaces, and greatly reduces 
the quantity and efficiency of the cir as a cooling medium. Such 
oocumulation is particularly rapid where any oil vapour can accom- 
pany the ventilating air. It is, therefore, desirable to exercise great 

are to avoid any admission of oil to the ventilating spaces. 

For controlling the humidity of air in cotton mills and public build- 
ings there have been developed several varieties of humidifiers. These 
also remove most of the dirt in the air, and to some extent control the 
temperature. The principle of this apparatus is the passing of the 
air through a spray of water and then through bafflers which remove 
the entrained water and the dirt in the air. The temperature of the 
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air after leaving the humidifier will not vary greatly from the tempera- 
ture of the water used. In Europe both air-filters are extensively 
used in connection with the ventilating apparatus. Where air is 
being successfully filtered through cloth, about 0-2 square ft. of a cloth 
similar to canton flanrel has been used for each cubic foot of air per 
minute, the cloth being spread on frames of wood or metal in such a 
manner as to expose a maximum surface with the minimum amount 
of space. It should also be easily removable for cleaning. This cloth 
is usually rendered non-combustible by a chemical process, since 
accidental ignition of a filter would possibly destroy the generator, 
owing to the flames being drawn in by the ventilating air. The 
advantages of carrying out these suggestion are :— 

The armature frames enclose these generators in such a manner that 
the noise existing in all high-speed machinery is greatly reduced. 
However, the use of ducts to carry the exhaust air outside the engine 
room will result in a still greater reduction of noise, allowing conver- 
sation to be easily heard, and avoiding the confusion and discomfort 
which often exist. If it is desirable to take air from the interior of 
the station it can usually be taken from the basement without objec- 
tionab!e noise, although the supplying of cool, clean air to the base- 
ment should not be overlooked. With an arrangement by which all 
ventilating air is admitted and discharged outside of the building it is 
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Fig. 2.—DIA9RAM SHUWING AIR PASSAGE AND. DIRECTION OF AIR FLOW. 


possible that the room would not be sufficiently heated by radiation 
from the surfaces of the turbines and the other apparatus. To over- 
come this objection dampers may be placed in inlet and outlet pipes 
as shown in the illustrations, and the amount of heated air cireulating 
in the station be easily controlled. When heated air is taken away 
from the apparatus by ducts, as shown, it will often be possible to 
convey this heated air to à point where it will supplement the draught 
of the boilers. Such a method, if properly applied, might effect an 
appreciable saving in fucl, since all, or nearly all, losses of the engine 
room could thus be delivered in the form of heat to the furnaces. 


RECENT DEVELOPMENTS IN AUTOMATIC EXCHANGE 
TELEPHONE SYSTEMS. 


BY G. H. GREEN, B.SC. 


(Concluded from page 220.) 


Summary.—Early diae for automatic telephony are referred 
to briefly, and the fundamental principles underlying modern systems 
are then described more fully. A detailed description is given of the 
circuits of the “three wire" and ‘‘ two-wire " Strowger systems, and 
reference is made to some features of interest in the Epsom and 
G.P.O. exchanges recently opened. 


— 


Two-wIRE SYSTEMS. 


It will be remembered that in the system shown in Figs. 8 
and 9 the sets of selecting-impulses are transmitted over one 
line and earth, and the single impulses which effect the necessary 
changes in the connections are sent over the other line and 
earth. The earth thus being equivalent to a third wire, such 
systems are known as three-wire systems in contra-distinction 
to the two-wire systems, which have, during the last two or 
three years, been fully worked out by the Automatic Electric 
Co., and are now installed by them in preference to the three- 
wire systems. In the two-wire systems no earth connection 
is required at the sub-stations, the selecting-impulses being 
sent by rapid interruptions of the complete metallic circuit, 
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the necessary changes in the connections being effected by a 
prolonged pause at the end of each set of impulses. 

The advantages of the two-wire systems over the three-wire 
systems may be summarised as follow :—(1) All the possible 
troubles due to faulty earth connections, and differences in the 
ground potential at various points of a city, are avoided; 
(2) the two-wire system is more easily supervised, and the 
possibility of selectors being displaced, and left in the displaced 
position, owing to an accidental grounding of an aerial wire, 18. 
much reduced; and (3) the impulse-sender is of a much 
simpler, and consequently cheaper and more reliable, con- 
struction, it being only necessary to make and break a single 
contact in the line circuit, whereas in the three-wire systems 
the impulse-sender repeatedly earths one line and then earths. 
the other line once. 

Figs. 16 and 17 show a typical form of two-wire system as 
installed by the Automatic Electric Co. in several exchanges. 
during the last three years, and one closely resembling the 
system in use at the Epsom exchange, recently opened. In 
the system illustrated each line terminates at the exchange in a 

line switch, H, of the character previously described, the line 
switches of a group of 100 lines being controlled by a master- 
switch, J, represented in Fig. 16 by its motor, 101, and con- 
trolling relay, 116. The windings 86, 87, 88, 89 of the combined 
line-switch and relay are 
rors wound on a single yoke, the 
magnetic circuit of the wind- 
f ings 86, 87, which control the 
armature 84 and the plunger 
arm 82, being independent of 
that of the windings 88, 89, 
which control the armature 
85. The shaft of the master 
switch carries a wiper, 124, 
which connects the con- 
trolling relay 116 to the 
springs corresponding to the 
contact 96, so as to cause the master-switch to keep the 
plungers of idle line switches opposite the terminals of idle 
selector trunks. The parts of the selector shown in Fig. 16 
may be enumerated as follows:—The wipers 131, 132, 133, 
vertical magnet 134, rotary magnet 135, release magnet 145, 
private magnet 140, controlling the side-switch 136, 137, 138, 
139, quick-acting line relay 141, and slow-release relays 142, 
143, 144, the function of which will appear later. Similarly, 
the connector shown in Fig. 17 comprises the following parts: 
The wipers 215, 216, 217, vertical magnet 213, rotary magnet 
221, release magnet 264, private magnet 218, controlling the 
side-switch arms 194, 206, 214, 228, 233, ringing-relay 149, 
quick-acting line relay 193, slow-release relays 201, 212, a 
back-bridge relay 148, under the control of the called subscriber 
and one or two other relays referred to later. 

Let us assume that subscriber F, Fig. 16, wishes to call 
subscriber No. 220. He removes his receiver, and then sends 
successively sets of two, two and ten impulses. The removal of 
his receiver completes a circuit from the battery lead 168 
over a contact, 166, of the master-switch relay 116, winding 88 
of the line-switch, contact 163-164, line 157, sub-station appa- 
ratus, line 158, and contact 162-161 to earth. The attraction 
of the armature 85 closes a circuit from ground G' through the 
contact 161—160, and windings 86, 89 to the battery lead. The 
attraction of the armature 84 disconnects the winding 88 from 
the line-wires, and the movement of the plunger-arm 82 not 
only forces the springs 91, 93, 97 into contact with the terminals 
of an idle selector, K, but also closes the contacts 169—170 and 
95-96. The closing of contact 169-170 short-circuits the 
winding 89, which allows the armature 85 to open the circuit 
of the pull-down winding 86, but before this happens the circuit 
of the hold-on winding 87 is completed as follows :— When the 
springs 91,97 are forced into contact with the springs 92, 98 
the two windings of the relay 141 are bridged across the calling 
line, and the relay 141 energises a slow-release relay 142, 
which in turn earths the third spring 94 over a contact 181, 
thus completing a circuit through the hold-on winding87. The 
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winding 87 is not sufficiently strong to pull down the plunger- 
arm 82, but is able to hold it down when it has once been 
attracted by the winding 86. A winding 128 of the meter 
magnet is in parallel with the winding 87, but is neutralised 
by the current flowing to the sub-station through the winding 
129. The grounding of the test-lead 182 renders the calling 
subscriber busy to other calls. The closing of the contact 
95-96, previously referred to, energises the controlling-relay 
116 of the master switch, thus allowing it to rotate to 
move the plungers of the idle switches away from the 
terminals of the trunk line which has just been seized. As 
soon as the wiper 124 on the master switch reaches an un- 
grounded terminal, the relay 116 is de-energised, and locks the 
switch with the idle plungers of 
all the line switches served by 
the master switch standing in 
front of the terminals of the next 
idle trunk. 


Adjustment of Selector.—The 
quick-acting relay 141 is now 
energised by current passing 
through the calling station, and 
closes the circuit of the slow- | 
release relay 142, as previously 
described. The relay 142 does ' 

. not release its armature when > 
its circuit is momentarily broken 
by the relay 141. When, there- 
fore, the subscriber sends the 
first set of selecting -impulses 
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by interrupting the line circuit, the relay 141 repeats them over 
a circuit from ground G°, through the contacts 174-17 5, 
178-179, slow-release private-magnet relay 143, vertical 
magnet 134, and side-switch arm 138 to the battery lead 168. 
"The vertical magnet raises the wipers 131, 132, 133 to the row 
of contacts leading to the required group of connectors. The 
slow-release Telay 143 is energised by the first impulse and 
closes a circuit for the private magnet 140, which is de-energis2d, 
80 a8 to move the side-switch into its second position, when the 
relay 143 is no longer energised by the selecting-impulses. In 
the second position of the side-switch wiper 138 the battery 
lead is connected through a relay, 144, to the self-interrupting 
rotary magnet 135, which Steps round the selector until its 
wipers engage the terminals of an idle connector. This 
hunting movement is controlled by the private magnet 140 in 
the same way as in the three-wire system, the magnet being 
de-energised when an unearthed test contact is found, so as to 
move the side-switch into its third position. When the side- 
switch arms 136, 137 move into their third position, the line 
aelay 141 is de-energised, but the circuit of the slow-release 


Fig. 16.—CIRCUITS oF Two-WinE SELECTOR AND LINE SWITCH. 
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relay 142 (which functions also as the release relay) is main- 
tained over the contacts 290-207 of the relay 144, side-switch 
arm 139, and wiper 133 to earth at G°, Fig. 17. 


Adjustment of Connector.—When the side-switch arms 136, 
137 (Fig. 16) move into their third position the quick-acting 
relay 193 (Fig. 17) is energised by current which flows from the 
battery lead 168 through its upper winding 200, contact 199-198 
of a reversing-relay 150, lead 190, through the selector trunk 
and calling station back to the lead 191, contact 197-196, 
winding 195 and side-switch arm 194 to earth. The relay 193 
closes the circuit of a slow-release relay, 201, which earths the 
test lead 192 over contact 204-205. The second set of selecting 
mmpulses is repeated by the relay 193, over a circuit which 
extends from ground, G*, through the contacts 202-209, 210-211 f 
slow-release private-magnet relay 212, vertical magnet 213, 
and side-switch arm 214 to the battery lead 168. The magnet 
213 raises the connector wipers to the required horizontal 
row. The relay 212 controls the private magnet 218, as in the 
case of the selector, so that the side-switch is moved into its 
second position in which the arm 214 substitutes the rotary 
magnet 221 for the vertical magnet. The final set of selecting- 
impulses is accordingly repeated by the relay 193 to the relay 
212 and rotary magnet 221, which moves the wipers to the 
contacts of the desired line. 


. Busy Test and Busy Signal.—It the required line is engaged, 
its test contact is earthed, so that in the second position of the 
side-switch a circuit is closed from the battery lead 168 through 
the private magnet 218, contact 220-273 of the relay 212, 
relay 272, contact 271-270 of this relay, side-switch arm 233, 
wire 268, and test wiper to earth. The magnet 218 keeps the 
side-switch locked in its second 
position, and the relay 272 closes 
contact 275—276, so as to con- 
nect the busy generator N to the 
calling line. The calling sub- 
scriber then hangs up his receiver, 
and thus releases the connection, 
as described later. 

Automatic Supply of Ringing- 
current.—If the required sub- 
scriber is disengaged the side- 
switch moves into its third 
position, thus closing a circuit 
through the cut-off winding 234 
of the line switch H of the called 
subscriber, whereby the relay 
armature 289 is attracted to 
disconnect the switch windings 
from the line-wires, and to 
close a gap 252-253 in the line 
circuit. The side-switch arm 
214 also connects the battery- 
lead over a contact 231-232 of 
the relay 150 to the ringing 
relay 149, which is intermittently energised to connect the 
generator M to the selected line. When the called subscriber 
replies current flows through both windings of the back- 
bridge relay 148, which closes a contact, 206—251, in the circuit 
of the relay 150, which disconnects the ringing-relay 149, and 


completes a locking-circuit for itself independent of the relay 
148. 


Metering Arrangements.—During the process of obtaining & 
connection the currents through the meter windings 128, 199 
neutralise each other, but one effect of energising the relay 150 
is to reverse the connections of the windings of the relay 193, 
and consequently to reverse tlie direction of the current flowing 
through the meter winding 129, so that the meter is operated. 
In the operated position of the armature, the winding 129 is 
short-circuited, thus removing its inductance from the talking 
circult. 

Supply of Microphone Current.—The calling and called 
lines are supplied with microphone current through the wind- 
ings of the relays 193, 148 respectively, the talking circuit 
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shown by the thick lines in Figs. 16, 17, including the condensers | 1,000-5,999 might be on one exchange, A, subscribers 6,000-7,999 
. on another, B, subscribers 8,000—8,999 on another, C, and so on. 


151, 152. 

Release.—When the calling subscriber replaces his receiver, 
the relay 193 (Fig. 17) is permanently de-energised, and opens 
the circuits of the release relays 201 (Fig. 17) and 142 (Fig. 16) 
which respectively close the circuits of the release magnets 
264 (Fig. 17) and 145 (Fig. 16.) 

In the systems using preliminary selectors or line switches to 
connect a calling line to an idle group selector, the lines have 
been arranged in groups of 100, and it has usually been 
necessary to allot 10 group selectors to each such group. It is 
a well-established law that in a large group the maximum 
percentage number of subscribers using first selectors at any 
one instant at the busiest times of the day is much smaller 
thelargerthe group. Thus while 10 per cent. is usually a safe 
maximum for a group of 100 lines, about 5 per cent. would be 
safe for a group of 1,000 lines, and a much smaller percentage 
for a plant of 10,000 lines. The number of first selectors can 
thus be further reduced 1f we can render à larger number of 
them available to a larger group of subscribers. This has been 
done by the Automatic Electric Co. in the exchanges recently 
installed at San Francisco and Havana, by introducing an 


intermediate grade of switches between the line switches, | 


individual to the subscribers, and the group selectors. The 
intermediate switches, or secondary line switches as they are 
termed, resemble the ordinary line switches in construction, and 
are controlled by a master switch. The primary line switches, 
individual to the subscribers’ lines, pre-select idle secondary 
switches, and the secondary switches pre-select idle group 
selectors. so that when a subscriber calls he is at once con- 
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Let us consider, by way of example, the exchange B at which the 
lines 6,000-7,999 terminate. The terminals of the first five’ 
levels of the first selectors belong to trunks leading to the distarit 
exchange A, the terminals of the sixth and seventh levels lead 
to second selectors in the same exchange B, whilst the eighth 
level connects to trunks to the distant exchange C. 


In order to reduce the number of junction trunks between 
exchanges, an additional set of line switches, controlled by a 
master switch, is arranged between the selector terminals and 
the trunks so as to render the trunks as widely accessible to the 
various groups of first selectors as possible. These junction 
trunks are provided with “ repeaters,” which simply consist 
of a set! of relays and condensers, 
which repeat the selecting-impulses 
[10m one exchange to the next. It 
will be remembered that in both the 
three-wire and systems, 
which have been describe d, both the 
calling and called subscribers are 
supplied with microphone current 
from the connectors. This would 
not be practicable where the wanted 
subscriber 18 in a distant exchange. 
and the repeater serves the addi- 
tional function the 


two-wire 


of supplying 


current 
change. 


from the originating ex- 


The repeaters also allow 
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Fic. 17.—CIRCUIT3 or Two-WIRE CONNECTOR. 


nected by the primary and secondary switches to an idle group 
selector. By the use of a complex system of cross-multipling 
between the different grades of line switches, and between the 
secondary switches and the selectors, it is thus possible to give a 
large number of subscribers access to a group of 100 selectors. 


Thus in the Havana exchange of 5,000 lines the primary line | 


switches are divided into two large groups of 2,500 lines, and 
the trunks from each of these groups pass to separate groups of 
370 secondary line switches, arrangcd in 10 sets of 37 each. 
Each of the 10 sets has trunks to 10 group selectors, so that all 
the calls from a group of 2,500 lines are handled by 100 selectors. 
In this way the number of first selectors necessary in an ex- 
chang? of 5,000 lines is reduced from 500 to 200, that is, from 
10 per cent. to 4 per cent. 

_ {nan automatic exchange system for a large city the switch- 
ing-apparatus is not massed at a central point, but is divided 
up into separate exchanges in the telephonic centres of the 
city, the exchanges being interconnected by a suitable number 
of trunks. The subscribers are numbered according to the 
exchange in which their lines terminate, so that subscribers 
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the number of wires in the junction trunk to be reduced to two, 
one of the speaking leads serving the purpose of the usual testing 
lead that extends between selectors in the same exchange. 
Where the number of subscribers in a certain district is not 
sufficient to warrant the provision of a separate. exchange for 
that district, a considerable saving in the length and cost of 
the subscribers’ lines can be obtained by terminating these 
lines at a so-called district-station, at which the line switches. 
and connectors serving these lines are located. The selectors 
to which the line switches are trunked remain at the nearest 
main exchange, so that when a subscriber removes his receiver 


he is at once connected to an idle first selector at the main 


exchange. The connectors, located at the district station, are 
controlled through selectors at the nearest main exchange. 
Thus all calls to and from the subscribers in this district are 
handled over trunks instead of over subscribers’ lines. Since 
only 10 selectors are provided for 100 line switches, and since 
10 connectors are sufficient to handle the incoming calls for 
100 lines, it will be seen that instead of 100 subscribers’ lines. 
extending to the main exchange, it is only necessary to use 
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20 trunks, together with a few extra trunks for testing and 
supervisory purposes. i 

In district station systems of this kind, calls between two 
subscribers in the same district pass through first and second 
selectors at thé main exchange. In order to effect a further 
economy in the use of selectors and trunks between the 
exchange and the district station, modifications of these district 
svstems have been designed, such that calls between two 
subscribers in the same district are made by the connectors 
at the district station, without passing through the selectors 
at the main exchange so that no trunk or selector 1s brought 
into use by such a connection. 


Tue Ersox EXCHANGE. 


As the Epsom exchange is the first public automatic exchange 
opened in tliis country the following details will be of interest : 
The Epsom installation is a two-wire system based on the same 
general principles as the system shown in Figs. 16, 17, but 
is modified 1n certain respects, the principal change being in the 
selectors in which no side-switches are used, the necessary 
changes in the connections being obtained by other means. 
The connectors closely resemble the connector shown in Fig. 17, 
but are provided with additional means by which they can be 
released bv the called subscriber. In the svstem shown in 
Figs. 16, 17, the release of the connection is entirely under the 
control of the calling subscriber, and it would thus be possible 
for a calling subscriber, either purposely or inadvertently, to 
tie up the line of any subscriber with whom he had obtained 
connection, so that this subscriber could neither initiate nor 
receive a call. Thisis, of course, a possible defect in all systems 
in which the release of the connection is dependent upon the 
calling subscriber. The Epsom connectors are accordingly 
provided with means by which the connectors can be released 
by the called subscriber, these means being arranged so that 
they can be thrown into or out of operation, by the exchange 
attendant, at will. The exchange has at present about 320 
subscribers, although provision is made for 600 lines. As the 
Epsom exchange is virtually a small part of the London area 
the automatic svstem is not seen at its best, because a con- 
siderable proportion of the calls made pass beyond the Epsom 
area, and have consequently to be handled by manual operators. 
At the same time this illustrates the adaptability of the system 
in co-operating with existing manual exchanges. The line 
switches and connectors serving each group of 100 lines are 
arranged in 100-line units, the unit, consisting of 100 line 
switches and 10 connectors, only occupying a space about 6 ft. 
in height, 3 ft. in width, and 2 ft. in depth. Each of these 
units has, in addition to the 10 ordinary connectors, two 
special connectors, one for trunk calls and one for use in 
making line tests by the wire-chief. The subscribers are 
numbered from 200 upwards, so as to leave the first level 
of the selectors for junction calls. The second, third, &c., 
levels lead to connectors serving the second, third, &c., hundreds 
groups of connectors. 


. Outgoing Junction Calls.—For the purpose of outgoing 
Junction calls, the London area is divided into three districts: 
No. 15 Central, for the City, West End, and North of London ; 
No. 16 Crovdon, for districts south of the Thames ; and No. 17 
Sutton, for the Thames Valley district. The first level of the 
selectors, unlike the other levels, leads to second selectors, 
the fifth, sixth and seventh levels of which are multipled to 
Junction lines leading respectively to the Central, Crovdon and 
Sutton exchanges, terminating there in line relays, lamps, and 
jacks like other lines. Thus to obtain connection with a line 
on any City exchange the Epsom subscriber turns his dial to 
call No. 15. The first impulse raises the first selector, to which 
he is connected through his line switch, to the first level in 
which the wipers rotate to find an idle second selector. The five 
impulses then raise the wipers of this second selector to the fifth 
level, to which junction lines to the Central exchange are 
multipled. The second selector then rotates until it finds an idle 
junction, thus connecting the subscriber through to the answer- 
ing boards at the Central. The Central operator inquires the 
connection wanted and obtains it in the ordinary manner. 


In the same way connection can be obtained with the Croydon 
and Sutton exchanges. | 


Incoming Junction Calls are received by the Epsom operator, 
who extends the call to the desired subscriber through selectors 
and connectors by means of her impulse-sender. 


Trunk calls are dealt with somewhat differently. To make 
a trunk call an Epsom subscriber turns his impulse dial from 
the digit 0, thus sending 10 impulses to line and raising the 
wipers of a selector to its tenth level, to which are allotted trunks 
to the Epsom trunk operator. The subscriber gives the 
required number to the operator, who obtains the connection 
in the ordinary manner and then calls up the Epsom subscriber 
and connects him through. Incoming trunk calls are normally 
handled in the same way as incoming junction calls, but if the 
wanted subscriber is engaged the connection is not, of course, 
obtained. In this case the operator receives a busy signal, and 
releases the switches through which she has tried to obtain the 
connection. She then plugs into one of a number of jacks 
leading to the special trunking-connectors, one of which is 
allotted to each 100-line unit. The jacks lead direct to these 
special connectors, so that the operator selects the jack corre- 
sponding to the hundreds digit of the required line, and then 
operates the connector according to its tens and units digits. 
These connectors are designed to make connection with a line, 
whether busy or idle, so that the required connection is 
obtained. 


Night. Arrangements.—As there. is no night operator at 
Epsom, provision is made by which incoming junction calls, all 
trunk calls, and calls from coin-operated stations are trans- 
ferred, at night, to the Croydon exchange operator, who is. 
provided with an impulse transmitter so that she can call up- 
any of the Epsom subscribers. 


THE GENERAL Post OFFICE AUTOMATIC EXCHANGE. 


The G.P.O. switchboard, recently put into use, closely 
resembles the Epsom installation, but there are one or two 
points of special interest not found in the Epsom exchange. 
Although the G.P.O. exchange has a capacity of 500 lines, it is 
worked direct from the Central exchange, without a local 
operator, all junction and trunk calls being made by the Central 
operators. One special feature is the provision made for 
calling certain departments having several lines allotted to 
them, whether these lines lead toa private branch exchange or to 
several sub-stations, all on the same footing. Each such depart- 
ment is given a single number, whatever the number of lines 
allotted to it. Calls to these lines are effected by specially 
wired connectors, termed " rotary connectors," which closely 
resemble ordinary connectors, except that in one or more levels 
they are adapted to rotate to find an idle trunk in the level. 
The lines served by rotary connectors are grouped, and are all 
given the same hundreds number, so that a certzin level of the 
selectors leads only to these rotary connectors. If, for example, 
the department number is 141, a selector is raised to its first 
level, and the rotary connector thus found is raised to the 
fourth level and rotated one step therein. If the first lead 1s 
idle the connector comes to rest at once. If, however, the 
first lead is engaged the connector wipers move on and hunt for 
an idle line, much in the same manner as a selector hunts for an 
idle connector. When an idle line is found the connector 
automatically rings up the line if it terminates in an ordinary 
sub-station, or energises the call-reiay and lamp if the line 
terminates in a private branch exchange. Such a device 
might well be used for calling up an idle typist or stenographer, 
the typists’ department having several leads to the different 
typists, so that a clerk, desiring to dictate, would ring up the 
typists’ department and automatically obtain connection with 
the first disengaged typist. 

The success or otherwise of the first few automatic exchanges 
opened in this country will doubtless largely determine the 
future development of British telephony, although it may 
perhaps be pointed out that in reality it is the British telephone 
subscribers who are to be tested quite as much as the auto- 
matic systems, which have been developed almost entirely in 
the United States and have been brought to their present high 
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standard from experience gained at the expense of the United 
States subscribers. The great number of patents, relating to 
automatic working, applied for in the last few years by some of 
the leading American and German telephone manufacturing 
companies seems to show that these firms have no doubt that 
the future of telephony is to be along the automatic line. The 
peculiar relations between the National Telephone Co. and the 
Post Office, during the last few years, has doubtless hindered 
the introduction of automatic telephony, but it now appears that 
the Post Office is prepared to give it a full trial. 

Limits of space prevent a description of certain other systems, 
such as the Lorimer and Western Electric systems, which, 
though based on the fundamental principles set out in this 
article, present certain features of special interest, and differ 
widely from the systems described. It is hoped that these 
systems may form the subject of a further article. 

The writer’s thanks are due to Mr. E. A. Mellinger, of the 
Automatic Electric Co., for much information as to the details 
of the Epsom and G.P.O. exchanges, and as to the commercial 
practice of the Automatic Electric Co., who as the successors of 
the original Strowger companies, have been the pioncers of 
automatic telephony, and have installed by far the greater 

, number of the exchanges now in use. 


STANDARD METHODS RECOMMENDED FOR TESTING 
DRY CELIS,* 


When the American Electrochemical Society voted that a Com- 
mittee be appointed to formulate standard methods of testing dry 
cells there were, apparently, among the voters those who held an 
impression that the task was not a difficult one and that tests could 
be devised which for simplicity and convenience would be comparable 
to the simplicity, modest proportions and values of the dry cell 
itself. The difficulties, however, will be as apparent to others as 
they have been to the Committee, when considering the various 
factors which must necessarily be taken into account. The methods 
of testing must in the first place be of benefit to those interested in 
dry cells, and the users may be divided into three classes: The 
average ultimate consumer, the large user, and the manufacturer. 
No standard methods of testing have been devised, or, we believe, 
can be devised, which will be suitable at once for all of these classes, 
and the most serious obstacles are encountered in formulating 
methods suitable to the first class. This is unfortunate, since by far 
the larger proportion of the dry cell output is so distributed that the 
user is interested in one, two, six, or perhaps twelve cells as supplying 
his yearly requirements. This very large number of users should have 
a test the cost and labour of conducting which should not be out of 
proportion to the low values of the articles tested. There appears 
to be no adequate means of meeting this urgent demand for simplicity 
of equipment and method. In fact, inso far as the user is concerned, 
your Committee must agree with Dr. Baekeland, who says that 
* the test for the dry cell is to use it for a particular purpose." 

The methods of testing which the Committee is recommending are 
those which are particularly suited to large users. "These tests, if 
extensively adopted, will be of indirect benefit to the small consumer, 
and will be of mutual advantage to the large users and manufacturers. 
The construction of dry cells, methods of manufacture, characteristics, 
properties, various uses, and methods of testing are discussed in 
various Papers presented during the past four years before the 
American Electrochemical Society, and these Papers constitute 
the most important literature, at least in this country, dealing with 
the dry cell. *' Uses of Dry Cells for Ignition Service," by J. W. 
Brown, "Transactions," XII., 173 (1908). ‘Certain Char- 
acteristies of Dry Cells," by C. F. Burgess and C. Hambuechen, XVI., 
97 (1909). '' Dry Cell Tests," by F. H. Loveridge, XVI., 109 (1909). 
“Some Characteristics of the Modern Dry Cell," by D. L. Ordway, 
XVII., 341 (1910) ; and “ Dry Cell Testing," by W. B. Pritz, XIX., 
31(1911). lt has been suggested to this Committee that the methods 
for testing should include, apart from electrical measurement, 
methods of physical and chemical analysis, such that judgment 
may be made thereby of the merits of a cell, and that what con- 
stitutes a satisfactory product should be described in these terms so 
that they might form a basis of specification. There is a striking 
similarity between the various cells on the market as far as materials 
used and general structure are concerned. Exceedingly slight 
variations, however, which introduce large variations in the quality 

* Abstract of a Report of Progress by the Committee on Dry Cell 
Tests of the American Electrochemical Society, from the “ Proceedings." 
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of the product, are not capahle of detection by physical and chemical 
examination, and what is of even greater importance in determining 
the quality are the methods of assembling, such as methods of 
mixing, grading as to size of the particles which constitute the cell 
mixture, and met hods of tamping, factors which cannot be easily deter- 
mined by phvsical or chemical inspection of the resultant product. 

The art of dry cell manufacture cannot be considered as having 
been worked out to a finality ; improvements are being made and 
will continue to be made. One maker may discover à simple 
method of neutralising the effects of an impurity on his product 
which may have a detrimental influence in another product, and a 
judgment based upon the detection of such impurity would thereby 
work an injustice. The tests, therefore, should be such as determine 
the ability of the cell to produce results, and these can be determined 
only by tests involving electrical measurement. Tne dry cell, in 
all of its multitudinous applications, is merely a source of electrical 
energy. and its ability to deliver this energy, in the quantity and at 
the times desired, constitutes the principal measure of value. 

Dry cell tests may be conveniently divided into three main groups, 
viz.: Tests to determine whether or not a cell is in good condition 
before being placed in service, tests to determine the actual or 
comparative service capacity of cells. and tests to deterntine the rate 
of deterioration of cells on oper circuit. 

Tests to Determine the Condition of a Cell before Use.—' The electro- 
motive force of a cell may be read by connecting a voltmeter directly 
across the terminals. The short-circuit current of a cell may be 
obtained by connecting an ammeter directly across the ter- 
minals of the cell. The ammeter and leads for this purpose 
should have a resistance of 0:00] ohm to within 0:002 ohm. 
Internal resistance is usually determined by applying the 


AEN 4 
formula—Int. Res. e where V is the open circuit voltage of 


the cell, V’ the closed circuit voltage, and C the current to which the 
cell is made to give out in order to make the determination. 

In general there are but two reasons for desiring a service test upon 
drv cells: To ascertain what life may be obtained froin a brand of 
cells in a certain service, and to ascertain which one of several brands 
will give the longest life in that particular service. With the former 
object in view the knowledge is best obtained by actual use of the 
cells in connection with the appliance. In some cases this is the only 
feasible way in which the definite information sought can be obtained. 
The great majority of tests are carried on, however, with the second 
object in view, viz., the comparison of two or ntore brands of cells 
for use in a particular service. "Where the amount of testing is 
large, it is impossible, even were it expedient, to use the actual 
appliances for testing cells, and it becomes necessary to devise special 
testing methods and apparatus such that results obtained therefrom 
shall be comparable to the results obtained from the cells when 
placed in actual service. This is, we take it, the one necessary 
condition which dry cell tests must fulfil. There have been tests 
devised which seek to go further and make the operating conditions 
not only comparable, but as similar as may be to the operating 
conditions of the service for which the test is intended. Upon this 
point there is some diversity of opinion. Some authorities claim 
that a test 15 of greater value and is more reliable the more nearly the 
conditions of test approach those of service, and, following out there 
claims, have devised certain tests which are rendered quite compli- 
cated, requiring much attention and apparatus for their continuance, 
by the introduction into the method of some of the irregularities 
to be expected in service. It is questionable, however, if results 
of greater meaning are obtained from such strict adherence to 
service conditions. At best, such a test is but an approach to 
actual service, which must be continually varying from time to 
time and from locality to locality. Again, the apparatus necessary 
to carry on an irregular, intermittent test is very complicated and 
requires much careful attention. This feature limits its use to the 
large consumers and manufacturers. It has been suggested that 
cells of various makes be tested by connecting them in series and 
discharging them simultaneously through any suitable resistance, 
thereby assuring that the cells are discharged at the same rate and 
under identical conditions. There are several objections to this. 

In interpreting the results obiained from a test of various grades of 
cells, we wish to caution against drawing definite conclusions from 
the outcome of a single test or of a small number of tests. When the 
matter of choosing a brand is of much importance, it is necessary to 
run a series of tests over a period of six months or a vear. In this 
way a very good idea may be obtained of the average service results 
which may be expected. In the following table are given the results 
of ten monthly tests completed during 1910 on two brands of dry 


cells. The values represent the length of service given :— 
Tests. 1 2 3 4 5 6 7 8 9 10 Average 
Brand A ...... 42 35 38 33 60 45 48 35 66 49 450 
Brand B ...... 30 37 24 25 27 40 48 42 40 40 353 
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It is very evident from a comparison of the averages of these 
tests that Brand A is much superior to Brand B, yet had the con- 
sumer only the results from tests 2 or 8, he would have undoubtedly 
arrived at à very erroneous conclusion regarding the real merits of 
the two brands. 

Service Tests Recommended.—Telephone Service.—Discharge three 
cells, connected in series, through 20 ohms resistance for a period of 
two minutes, each hour, during 24 hours per day and seven days per 
week, until the closed circuit voltage of the battery at the end of a 
period of contact falls to 2-8 volts. "The following readings are taken : 
Initial open-circuit voltage of the battery. Initial closed circuit 
voltage of the battery. Closed-circuit voltage at the end of the first 
discharged period, and closed-circuit voltzge at the end of a dis- 
chargcd period after three days, and weekly thereafter. Report 
the results as the number of days during which the closed-circuit 
voltage remains above the limiting value of 2-8 volts. 

Ignition Service.—Discharge six cells connected in series through 
16 ohms resistance for two periods of one hour each per day, seven 
days per week. The periods should be 11 hours apart, but in cases 
where the circuits are not automatically controlled, the first and the 
last hour in the working day may be chosen for the discharge periods 
and the discharge omitted on Sunday, without materially affecting 
the results. The following readings are taken: The initial open- 
circuit voltage and short-circuit current of the battery. The initial 
closed circuit or working voltage, and the initial impulse of current 
which the battery is capable of forcing through a 0-5-ohm coil con- 
nected in series with en ammeter, and in parallel with the 16-ohm 
coil. The ciosed-cireuit voltage and impulse current through the 
0-5-ohm coil at the end of the first period of closure, at the end of the 
sixth period, at the end of the twelfth period. and after every twelfth 
period thereafter. The test is considered completed when the 
impulse current at the end of a period falls below four anrperes. 
Report the results as the number of hours of actual discharge to the 
limiting value of impulse current. 

Flash-light Batteries, —Discharge the battery to be tested through 
a resistance of four ohms for every cell in series, viz., 8 ohnrs for a 
two-cell battery and 12 ohms for a three-cell battery, for a period of 
five minutes once cach day until the closed cireuit voltage at the 
end of a discharge period falls to 0-75 volt per cell, viz., 1-5 volts 
for a two-cell and 2-25 volts for a three-cell battery. The following 
readings ere taken: Initial open-circuit voltage and short-circuit 
current. Initial closed-circuit, or working voltage. Closed-circuit 
voltage at the end of the first, third and seventh periods of closure, 
and after each seventh period thereafter. Report the results as the 
number of minutes during which the battery was discharged through 
the resistance to the given end point. 

Miscellaneous Services.—In addition to the telephone and ignition 
services, which are by far the most important services in which dry 
cells are used, there are numerous other services, among which may 
be mentioned the operation of automobile horns, sewing machine 
motors, small fans, toys, massage vibrators, cigar lighters, bells, 
buzzers, &c. In the aggregate these miscellaneous services consume 
enormous numbers of cells, but they are so numerous, and there are 
such variable conditions prevailing in each kind of service, that it 
would be useless to attempt to develop standard tests covering them. 
It is not difficult for anyone particularly interested in any special 
service to arrange a suitable test for himself. Care should be taken 
to make the conditions of test, viz., number of cells, resistance in 
circuit, period of drain, &c., approximate those of the service in 
question. 

Hate of Detertoration on Open Circuit.—The voltage and short- 
circuit current of the cells for test are read initially in order to ensure 
that the cells are in good condition. The cells are then stored in a 
drv place of normal room temperature. The following readings are 
taken: Initial voltage and short-circuit current. Short-circuit 
current at the end of four wecks, eight weeks and each eight weeks 
thereafter. Voltage at the end of six months. The cells are kept on 
the shelf until the short-circuit current has fallen below 10 amperes. 
This point is arbitrarily chosen, as it represents a point below which 
it would be difficult to market the cell. For practical purposes, the 
results are expressed as the number of months during which the 
short-circuit current remains above this cut-offpoint. Much more 
meaning, however, is attached to the rate at which the current falls, 
generally reported as the drop in amperage for a given period ex- 
pressed as a percentage of the initial amperage. This is especially 
true when investigation of the quality of cells is the object. For 
practical purposes, however, the first rating given, t.e., months to 
10 amperes, is perhaps preferable. 

The Adaptability of Tests to the Needs of the Various Classes of 
Consumers.—The question may arise in the mind of the consumer as 
to what extent the cells he purchases should be tested. It obviously 
would not be practical for the small consumer to conduct tests 
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on the same scale as those carried on by a consumer using many 
barrels of cells per year. It is impossible to formulate any set 
rules for sampling and testing forany consumer or group of consumers, 
as the amount of testing done must be regulated by the relation of 
the cost of testing to the value of the cells purchased. However, we 
present here suggestions as to the adaptability of these methods to 
several roughly classified groups of consumers. 


The Small User.—In this class may be included the great percent- 
age of consumers. The man who buys a few cells at a time for 
purposes of ignition, bell ringing, &c. Obviously it is out of the 
question for this class of consumers to conduct any sort of service 
test. The only safe course is the purchase of a reputable brand of 
cell. We would advise that, perhaps, every cell purchased there- 
after be read for short circuit current, although, as stated previously, 
this reading gives no direct indication of the service capacity of the 
cell, yet, if the reading is normal for that brand, it mèy be reasonably 
certain that the cell is in good condition and that it will probably 
give as much service as those of the same brand formerly purchased. 
It would be impractical for the small user to provide himself with an 
expensive ammeter, as, for his purpose, a good make of pocket 
instrument will give readings sufficiently accurate. Such instru- 
ments, however, should be checked up occasionally with a standard 
nieter. 

The Small Dealer.—This class comprises those dealers who may 
dispose of front a few hundred to a thousand or more cells per year. 
The dealer is particularly interested in keeping the quality of his 
stock up to the standard. 
sample, e.g., 10 per cent. chosen at random throughout the lot, should 
be read with a reliable make of ammeter. If the readings are normal 
it would scarcely profit to make any further tests. For his pro- 
tection all cells should be read with the ammeter before being 
delivered to customers. 

The Jobber.—The jobber buys and sells dry cells largely by barrel 
lots, and in many cases conducts no tests whatever. lf he is desirous 
of keeping his quality strictly up to standard it would be well to open 
several barrels in each shipment and test with an ammeter a dozen 
cells chosen at random throughout the barrel. If the large jobber 
wishes to carry the best grade of cell for anv service, it would probably 
pay him to conduct the recommended telephone and ignition tests 
on a small scale. 
service to be obtained from cells than has the jobber, but, as noted 
above, the small average number purchased by the consumer probihits 
tests of any magnitude. Therefore if the jobber takes up dry cell 
testing seriously it would be with the ultimate aim of protecting, and 
building up the reputation of the small consumer. 

Telephone Companies.—The small telephone company consuming 
say less than ten barrels of cells per year could instal a standard 
telephone test of small capacity by fitting suitable electrical contacts 
on a clock and connecting these with a telegraph relay in such a 
way as to cause the latter to open and close the dry cell circuits. 
would advise that such a test be maintained by each company and 


that periodical tests (at least four per year) be made on the ship- 


ments of cells received and also on small lots of other brands purchased 
from time to time for the purpose of test. The small company should 
also test a representative sample (say 10 per cent.) of all consignments 
received, with a good ammeter. 

The large telephone company using many barrels of cells per year 
can well afford to instal an apparatus for carrying on the test suggested 
in this report. We would advise that a battery of three cells from 
each consignment. received be placed upon the telephone test. We 
would however, consider two such tests per month as a safe maximum 
nuniber of tests. In addition the short-circuit current and open- 
circuit voltage should be read upon a representative sample of all 
cells received. It would be profitable for the large telephone com- 
pany to conduct regular telephone tests, not only upon the batteries 
used with their equipment, but also batteries com posed of the different 
makes of cells, in order to compare their relative merits on telephone 
service. 


Gas Engine Manufacturer.—To the gas-engine manufacturer it is 
important that the batteries furnished with his engine be the best 
cells obtainable from an ignition standpoint. As the apparatus 
necessary for carrying on the ignition test is quite inexpensive, and as 
the test requires very little attention, the manufacturer of such 
engines purchasing a considerable number of cells should conduct 
the ignition test not only as a check upon the cells he is receiving, but 
as a basis for judging the merits of the different grades of ignition 
cells on the market. An ignition test upon six cells from every fifth 
barrel received with a maximum of two tests for a single consigament 
of cells, would probably be sufficient. Before being sent out with an 
engine the short-circuit current on al! cells should be read and those 
reading abnormally low (e.g., 5 amperes or more below the average 
for the brand and grade) should be rejected. 


As cells are received a representative: 


The consumer, however, has more interest in the 


We 
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PRACTICAL ASPECTS OF THE PROPAGATION OF HIGH- 
FREQUENCY ELECTRIC WAVES ALONG WIRES.* 


BY J. S. STONE. 


Summary.—After describing the principles of Major Squier's system of 
high-frequency telegraphy and telephony the author proceeds to discuss 
certain characteristics of that system. Attenuation is unaccompanied by 

. distortion and a silent line is obtained, but, on the other hand, attenuation 
is excessive and “ loading " introduces considerable difficulties. 


For the past three vears or more Major Geo. O. Squier. of the Signal 
Corps of the United States Army, has conducted a systematic investi- 
gation of the propagation of high- frequency electric waves along wires 
and of the practicability of thcir use in the transmission of signals and 
of speech along actual telephone cables and air lines. His investi- 
gations have also dealt with electrical resonance as a means of segre- 
gating. at the receiving end of the line, high-frequency currents of 
different frequencies simultaneously propagated along the line, end 
the selective rc ception of the energies of these different currents, each 
in a different receiver circuit made responsive only to the variations 
in the amplitude or strength of the current it is resonantly tuned to 
receive. The results of his labours are to demonstrate that not only 
Morse signals but speech may be transmitted over the ordinary tele- 
phone cable and pole-line circuits and to very considerable distances 
by means of high-frcquencv electric currents or waves, and that a 
large number of telegraphic or telephonic messages may thus be trans- 
mitted s'multanecusly over a g ven telephone or tele ‘graph circuit 
without interfering with each other through the use of clectrically 
tuned or electrically resonant receivers. Morcover, he has shown 
that the new high-frequency multiplex telegraph and telephone 
syst. m may be super mposed on the older systems or the new high- 
frequency apparatus 2dded to lines equip ped with the usual telegraph 
or telephone apparatus without interfering in any way with the 
operation of this clder apparatus or being interfered with by it. 

Major Squier Eas dedicated to the pub'ic his patents relating to this 
new art. 

The frequencies of the electric waves or currents propagated along 
the wires in this new art, namely, 20.000 or morc alternations per 
¢ccond, are ultra-sound frequencies, and the voice is transmitted over 
the line wire by suitable variations in the amplitude or strength of the 
otherwise uniform high-frequeney current, the signals being received 
in a m»gneto telephone recciver connected in a local circuit which 
includes a device capable of rectifying the high-frequency current used. 
The rectifier emploved is preferably an Audion, though a Wollaston 
electrode end, perhaps, other radio-telegraphie detectors, particularly 
the so-called erystal rectifiers, may also prove serviceable. 

The rectifier in the local circuit at the receiver converts the high- 
frequency current of the line wire into a pulsating current of double 
the frequency, or, what is the same thing, it converts the high-fre- 
quency current into a normally uniform unidirectional current with a 
superimposed alternating current of double the frequency of the line 
current. The telephone receiver is niute to the alternating compo- 
nent. of the rectified current, but responds to the most minute varia- 
tions in the strength of the unidirectional component of this current. 
Variations in the amplitude or strength of the high-frequency line 
. current are faithfully reproduced i in the strength of the unidirectional 

component of the local receiver current, and in this way the telephone 
receiver is made highly sensitive to variations in the strength of the 
high-frequency line currents, while absolutely mute to that current 
when its amplitude is constant. For the realisation of the great 
economies this art seems destined to effect in the cost of telegraph and 
telephone circuits, much will have to be done in the way of adapting 
the new svstem to complex telephonic exchanges, their mechanisms 
and networks of circuits. 

The relation of the new high- frequency telegraph and telephone to 
radio-telegraphy and radio- telephony is to be readily seen in Fig. 1. 
which illustrates the new system in its simplest practical form. ‘The 

. diagram shows, in fact, two radio- telegraph or radio-telephone stations 
with a connecting wire between them to guide the waves from the 
transmitter to the receiver. In this arrangement the current is sup- 
plied by a high-frequency alternating-current dynamo, À, which must 
be capable of supplying 20 watts at 10 volts and at not less than 
20,000 cycles per second. These requirements are met in the Alex- 

. anderson high-frequency dynamo, which, however, in the case of high- 
frequency telephony, has to meet a further requirement not denranded 
of it by high-frequency telegraphy, namely, that the amplitude of the 
current the dynamo supplies must be absolutely smooth and have no 
variations or ripples on it of periods corresponding to the periods of 
„audible tones. In this connection the author noted that a 2 kw. 


-* Abstract of aa article in the “ Journal ” of the Franklin Institute. 


Alexanderson dynamo gave a loud musical tone in the telephone at 
the receiving end of the line when the dynamo was worked with the 
normal separation between the stator and rotor, and he found it neces- 
sary to increase the air-gap to a point at which the capacitv of the 
dynamo was about one-eigtht of its normal rated capacity before a 
quiet line was secured. Even at this adjustment, however, the 
dynamo had more than 10 times the required capacity. 

It is not likely, however, that high-frequency dynamos will long be 
used in connection with high-frequency telephony, because oscillators 
giving sustained oscillations or continuous trains of waves of ultra- 
sound frequencies, constructed on the general principle of the Elihu 
Thomson oscillator, are very much cheaper and less cumbersome, 
while requiring less care and skill in their operation. 

In the arrangement illustrated in Fig. 1, when the switches at the 
transmitter and at the receiver are both thrown up as shown, the 
arrangement is a high-frequency telephone system, while when the 
switches are both thrown to their lower contact points the arrange- 
ment becomes a hign-frequenev telegraph system. so that the one 
diagram may be used to sketch the operation and requirements of 
both the new telegraph and the new telephone. 

In the new telephone system, when the transmitter T is spoken to, 
it modifies the amplitude of the high-frequency current in the primary 
circuit of the induction coil I, in exactly the same wav that it modifies 
the strength of the battery current in the primary circuit of the induc- 
tion coil in the old telephone svstenr, and the telephone receiver R at 
the receiving station responds, owing to the fact that exactly corre- 
sponding fluctuations result in the unidirectional component of the 
rectified current in the local circuit at that station. 

In the new telegraph system the operation of the telegraph kev K, 
to send Morse signals, alternately throws the high-frequency current 
on the line and cuts off the supply of this current from the line. The 
result of this would be only to make successive faint clicks in the tele- 
phone receiver R as the current is thrown on and off. except for the 
periodic interrupter B, which may be of the nature of a revolving com- 
mutator or a mere buzzer. ‘This interrupter serves to break the 


incoming wave trains constituting the Morse signal elements up into 
a succession of much shorter wave trains having a frequency of about, 
450 impulses per second, which, when rectified. give rise in the tele- 
phone receiver to a high-pitehed musical tone of great audibilitv. Tho 
Morse signals now are audible as a succession of long and short inter- 
vals of a high-pitched musical sound, as in radio-telegraphy. Fig. 1 
should, therefore, indicate clearly the essential differences between 
the new telegraphy and the new telephony. 

"ome of the more essential characteristics of the simple system 
shown in Fig. 1 may prove of interest, particularly as they have not 
as vet, so far as I am aware, been clearly set forth. The induction 
coils I, and I, are wound without anv iron in their cores. The arrow 
through the symbols for the coils indicates that these coils are adjust- 
able with respect to their degree of eoupling, and the arrows through 
the symbols for the condensers indicate that these condensers are of 
ad justa ble capacit v. ij 

'The function of the variable condensers at the transmitting and 
receiving stations is to " tune " these stations electrically. There is 
a radical difference in the tuning of the transmitter station in the tele- 
phone and telegraph systems, due to the fact that in the telegraph it 
is the actual amplitude of the high-frequency waves propagated along 
the line that determines the strength or loudness of the signals heard 
in the receiver, while in the telephone svstem it is the magnitude of 
the variations in amplitude of the high-frequency waves propagated 
along the line that determines the loudness of the received speech. 

At the receiving station of the svstem shown in Fig. 1, whether it be 
used as a telegraph Or à telephone system, the tuning of both primary 
and secondary is directed merely to the production of a maximum 
current in the secondary circuit ; and for this tuning the telephone 
receiver is used as the indicating device, since the current at the 
receiving station is not sufficient to permit of the use of a hot-wire 
ammeter. A sensitive galvanometer may sometimes be used with 
advantage for tuning purposes in place of the telephone receiver. Huy 
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The system shown in Fig. 1 is obviously not of much general utility, 
since it provides only for one-way transmission. A multiplex station 
is shown in Fig. 2. 

The author discusses the duplex system a3 a very simple form of 
the new system, serving to illustrate the general characteristics of a 
high-frequency multiplex system. It lacks, however, a feature, the 
absence of which makes it necessary to choose remotely different fre- 
quencies for the use of adjacent transmitters and receivers. The 
author has devised means which have overcome this difficulty, and 
three characteristic examples of th-s2 mans are illustrated in Figs. 2, 
3 and 4. ' 

In Fig. 2 tho receiver circuit is shown alone, and it is to be noted 
that in the branch from the line wire there are two loop circuits, 1 and 
2, each consisting simply of a condenser and a coil. "These loop cir- 
cuits are each made resonant per se to one of two frequencies, currents 

of which frequencies it is particularly desired to exclude from the 
receiver. The effect of the presence of one of these looped resonant 
circuits in the receiver branch is practically to make the branch elec- 
trically opaque to currents of the frequency to which the loop is made 
resonant. So great may the impedance of such a loop circuit be made 
to high-frequency currents of that particular frequency to which it is 
attuned that it is possib'e to operate a systcm in which the receivers 
are thus protected aginst the currents fre m the transmitters at their 
own station and at adjacent stations with less than 10 per cent. diffe- 
rence between the frequencies of the transmitters and receivers. 

The presence of these loop resonant circuits in the receiver branches 
does not interfere with the tuning of the branches to the frequencies 
to which the latter are required 
to respond; in fact, the loop 
resonant circuits assist in such 
tuning. 

The arrangement of receiving 
apparatus shown in Fig.3 shunts 
the currents from the neighbour- 
ing transmitters out of the re- 
ceiver by means of branch 
circuits separately made reson- 
ant, one to each of the frequencies 

generated at adjacent or near- 
by stations. 

The arrangement of Fig. 4 is 
typical of the induction balance 
circuit which can be used to 
render a receiver irresponsive to 
the currents generated by the 
transm'tter at the same station. 
In this arrangement, the branch 
GO is separately tuned to the 
transmitter frequency, while the 
branches OD, PD and DG are 
separately tuned to the receiver's 
frequency. The device A is one 
having adjustable resistance, 
inductance and capacity, and 
whose vector impedance may 
be m ide to correspond to any scalar multiple of the vector impedance 
of the line measured from the point P outward. The transmitter and 
receiver branches OG and PD respectively are conjugate, the vector 
product of the vector impedance of the branches OP and DG being 
equal to the vector product of the vector impedance of the branch OD 
and that of theline. Bridges of this kind must be balanced both for 
the resistances and for the reactances of the branches. 

It is evident that when the conditions tending to produce inter- 
ference in a receiver by a neigübouring transmitter are exceptionally 
severe, the methods of freeing the receiver from such interference 
shown in Figs. 2 and 3 may be combined in the receiver without any 
difficulty. With a recciver so protected against '*eross talk," the 
amount of energy of the current to be excluded may be millions of 
times greater than that of the current to be received and differ from 
the latter in frequency by but a few per cent. without causing the 
least interference. 

A most important feature of both existing telegraphy and telephony 
is the centralisation of the current supply. and this feature is, for- 


Line Wire 


tunately, most easily realised in the new high-frequency telegraphy 


and telephony. The author has devised several wavs in which the 
centralisation of the energy may be practically accomplished. Only 
two of these ways need be referred to here. In the first, the high- 
frequency generators are connected in series in the circuits a‘ the 
central office, and each is shunted by a number of branch resonant 
circuits. Each branch circuit is separately made resonant to a 
different one of the several frequencies of the currents used on the 
line other than that of the current developed by the generator it 
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shunts. Another practical mode of centralising the energy is shown 
in Fig. 5. The several generators, each in a local circuit tuned to 
its own frequency, are brought into inductive relation with a trans- 
former secondary in series or in parallel with the telephone or tele- 
graph circuit. The generators in the centralised energy system 
develop higher potentials than those designed to be used at sub- 
stations, or else the voltage of the generator is stepped up to the 
desired voltage. 

An allied arrangement, first suggested by Dr. Louis Duncan, con- 
templates using the high-frequency current only on trunk circuite. 
In this errangement 2 telegraph or telephone relay at the centra! 
office translates the telegraph or telephone message bearing curren* 
from the existing sub-station line equipped with its local or centralised 
battery supply into a high-frequency telegraph or telephone current 
on the trunk circuit, and, conversely, the high-frequency telegraph or 
telephone current on the trunk circuit is translated from that circuit 
to the local or sub-station battery circuit by a te'egraph or telephone 
relay or by a rectifier. It is of interest to note that the most seriou; 
objections to the telephone relays lose their force in this applicatior, 
because the telephone relay so used need not amplify the telephonic 
transmission, and it is in its function as an amplifier that the telephone 
relay has met conditions which have brought it into disrepute. 

No more than a passing reference has here been made to th^ 
extremely important fact that multiplex high-frequency telegraph 
and telephone systems may be superposed on existing telegraph and 
telephone circuits without bringing about the least mutual interference 
between the old and the new systems. This subject and its important 
practical aspects will not be further dwelt upon here because it hes 
received a fairly complete exposition at the hands of Major Geo. O. 
Squier.* 

In the new high-frequency telegraphy or telephony, when used by 
itself, either as a simplex or multiplex, the call and automatic circuit 
control mechanism generally need not be different from that in usc 
to-day in the oldersystenis ; but in lieu of this the call may be effected 
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by a very flexible system of selective low-frequency clectric signalling 
over the same line. This system of selective signalling has long been 
known, but there is just one new feature, however, which should be 
mentioned, namely, that by the addition of rectifiers in tho local 
branch signal receiving circuits the author believes that he has over- 
come the principal hindrance to the practica! application of the system 
in the past. By this simple device the call at cach station may be 
sounded by a vibrator bell of a uniform pattern. 

When the high-frequency system is used in conjunction with, and 
on the same line as, the existing system of telegraphy and telephony, 
a separate high-frequency call or signalling system is preferably used. 
This call or signalling system is identical with the high-frequency 
telegraph system itself, except that it operates a local battery call 
device, such as 2 vibrator bell or buzzer, instead of operating a tele- 
phone receiver, and for this reason it is necessary that the calling 
current manifest more energy at a distant station than does the corre- 
sponding high-frequency telegraph or telephone current under similar 
conditions. To accomplish this purpose a relay of great sensibility 
and extreme sluggishness of action is used in conjunction with a recti- 
fier in a tuned local circuit at the receiver station. The relay which 
the author has found best to meet this requirement is of the Weston 
moving-coil t v pe. 

A great advantage enjoyed by the new high-frequeney telephone 
system over the existing system is in the important particular of 
distortion. Considerably more attenuation than is now tolerable 
could be permitted in existing telephone systems were it not for the 
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distortion that usually accompanies it. In the new high-frequency 
: ystem of telephony, attenuation, though greater than in the older 
system, brings with it no distortion whatever, due to the fact that but 
a single frequency is involved. 

Another signal advantage of the new high-frequency telephone 
system over the existing system lies in the silent line which it enjoys, 
and telephone receivers of several thousand ohms are used, having 
correspondingly greater sensibility than the low-resistance receivers 
now in use. The absence of distortion and the silent line of the new 
telephony remove the chief obstacle to the use of the telephonic ampli- 
fier at or near the receiving end of a long line to compensate for the 
weakening effects of attenuation on the current. 

The most serious obstacle to the successful use of the new high- 
frequency telegraph and telephone is undoubtedly the excessive 
attenuation or progressive weakening of its current as it flows along 
the line, particularly in cable circuits, and. unless countervailing or 
remedial conditions can be found, the use of these high-frequency 
systems must be very materially restricted through being confined to 


relatively short lines. The average frequency of the ordinary tele- 
phone current is about 800 cycles per second, but the highest har- 
monies range between 4,000 and 5,000 cycles, and it has been found 
that it is necessary, for the complete clearness of articulation of the 
transmitted speech, to conserve harmonics up to about 1,500 cycles. 
The highest useful frequency in ordinary telephony is, therefore, 
about one-tenth of the lowest frequency which Major Squier's experi- 
menta seem to indicate as possibly practicable for the new telephony. 
and about one-seventieth of the highest frequency regarded as practic- 
able by Major Squier for the new system. In making comparisons 
of the attenuation in the old and new systems these ratios should be 
borne in mind. 

Since, in the new system of telephony, a greater current is thrown 
on the line than in the existing svstem, and since, further, a receiver 
of very much greater sensibilit y is employed, evidently a considerably 
greater attenuation of the current of the system is permissible than 
could be tolerated in the old system, and when. further, the absence 


Fig. 5. 


of noise, the absence of distortion, the absence of side tone, and the 
absence of reflection of energy from the receiving end of the line are 
taken into consideration, it seems conservative to estimate that the 
maximum practical permissible attenuation length in the new tele- 
phony is 6-9, as compared with 4-6 in the existing system. 

Before leaving the subject of the attenuation of high-frequency 
waves propagated along conductors, the author shows that the expres- 
sions for the attenuation constant and the wave-length or wave-speed 
on copper open-wire circuits are much simpler than in the case of 
waves of lower frequencies. 

As regards the “ loading " of telephone lines, the method of loading 
lines by uniformly distributed inductance would seent to be available 
for the high-frequency systems of telegraphy and telephony, but it 
suffers from several disadvantages. In the first place, it is ill adapted 
for open-wire circuits ; in the second place, it renders cables exces- 
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sively heavy and bulky; in the third place, it is impossible to pre- 
determine the attenuation constant of such a circuit, and, in the 
fourth place, there is evidence tending to show that when a cable so 
loaded is used in connection with high-frequency currents the dissi- 
pation of energy due to hysteresis in the iron wrapping will largely, if 
not whollv, compensate the beneficial effects of the increased 
inductance of the circuit. 

The use of the other system of loading lines would seem to be pre- 
cluded by the expense involved. "The number of loading coils used 
would have to be about 70 times as great for the 100.000 frequency 
current of the new system as is now used on the basis of approxi- 
mately 4:5 coils per wave-length for a current of 1,500 frequency. 

Since, for equal degree of loading of the line in the new and the old 
svstems, the inductance of the coils used for currents of 100.000 fre- 
quency would be but one-seventieth of that of the coils used in the old 
system, it might, at first glance, seem as if the coils would be corre- 
spondingly cheaper, and that, consequently, the disparity in the cost 
of loading the line in the two systems would result chietly from the 
greater cost of labour in installing the more numerous coils in the case 
of the new system. But this conclusion is not justified, because the 
time constant. of the coils in the case of the new system must be as 
great as in the older system, and the bulk, weight and cost of coils 
depend far more on their time constants than on their inductances. 

The very fact that many trunk circuits are already loaded with 
coils for the improvement of the existing system bids fair to interfere 
with the extension of the high-frequency system to these lines. To 
apply the high-frequency system to a line which is loaded for the 
existing system it becomes necessary to shunt the loading coils by 
condensers which shall act practically as a short-circuit to the loading 
coils for the high-frequency currents and which shall act practically 
as an inappreciable shunt to them for the low-frequency telephone 
current. The cost and inconvenience of this would probably not 
offset the advantages to be gained from the increased effective number 
of circuits secured ; but, however this may he, it is a fact that, so far 
as can be seen at present. the high-frequency system will not be 
applied to more than one circuit on a pole line or in a cabíe, and this 
one circuit could be left unloaded without great loss. 

The reason that but one circuit on a pole line or in a cable, as these 
are at present constructed, can, with advantage, be multipled by the 
new high-frequency system is that the transposition of the wires on 
the existing pole lines and the twisting of the pairs of wires in the 
existing cables are adapted to give workable freedom from cross talk 
between the circuits with the existing frequency of current, the 
existing strength of current at the trinsnritter and the existing sensi- 
tiveness of the receiver. When all these quantities are augmented, as 
thev are in the high-frequency system, energy will flow from onc cir- 
cuit to another in the same cabe or on the same pole line to an extent 
that will preclude the use of the same frequency of current for tho 
transmission of different messages on different circuits in the sanie 
cable or on the same pole line. 

In the latter half of this Paper the new system has been treated 
more particularly in reference to its application to trunk lines, but the 
promise it holds out of a 20-party sub-station telephone line, with not 
only selective calling but selective or multiple speech transmission, 
may, to some, in itself, seem sufficient to justify the money and effort 
that have been expended in bringing the new system to its present 
state of development. 
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THE TURBO-CONVERTER. 


The following is an account of the discussion that took place 
at the recent meeting of the Manchester Local Section of the 
Institution of Electrical Engineers, when Mr. F. Creedy read 
his Paper on the above subject. An abstract of thts Pap r was 
given in our issue of November 8th. 


Prof. Mi.es WALKER congratulated the author on th^ original char- 
acter of the Paper, though he was rather inclined to be av issue with 
the author on the question as to whether it was possible to make a direct- 
current generator to run at a very high speed. 1t was the speaker's expe- 
rience that commutators could run at something like 10,000 ft. or 11,009 ft. 
per minute without any difficulty whatever. The difficulties which had 
arisen in turbo-gencrators were not due to the high speed of the commu- 
tators, but to the fact that sufficient provision had not been made for 
expansion and contraction. In the construction that was adopted, 
difficulties of that kind had been met not only with turbo-gencrators, but 
with ordinary continuous-current generators. If a commutator were 
running perfectly true—and the radial face commutator could be made 
to run true for years—the mere fact that it was running at 3,000 revs. 
per min., or the commutator at 10,000 ft. per minute, was of no conse- 
quence at all. The case which the author took was really very easv to 
answer, the turbine he employed running at only 800 revs. per min. The 


i speaker would hardly call that a turbo-generator. There were in this 
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country to-day machines delivering thousands of amperes which ran at 

ds of 2,000 to 3,000 revs. per min. and which were running from year 
to year continually from Monday morning to Saturday night without 
anyone having to touch the brushes. He could show the author a brush 
that had run for 18,000 hours, practically three years, and the brush had 
only worn lin. It therefore gave a false impression to say that high- 
speed commutators could not be built. It was very important that this 
point should be established, as it was not right that a statement of this 
kind should go out into the world. asthe author was regarded as an autho- 
rity on matters of this kind. In a certain works in Shefticld—a very im- 
portant steel works where they had to have a large amount of continuous 
current—there was a very cautious engineer who looked round to see 
whether the turbo-generator with carbon brushes ran satisfactorily, and 
after inquiring into the matter he very fortunately decided to put in a 
machine with carbon brushes running at 2,000 revs. per min. After he 
had had that 500 kw. machine he wanted to extend his works again, and 
went in for a 1,000 kw. unit; that machine was generating continuously 
4,000 amperes, running at 2,000 revs. per min. The Cunard Company— 
who were also very careful with regard to the kind of machine they used 
with steam turbines—had looked into this matter. They had seen the 
machine at Sheftield and others e'se«h re in the countrv, and decided to 
use on their ships continuous-current turbo machines with radial com- 
mutators, largely on account of the little attention required. In face of 
those facts, one could not say that high-speed continuous-current ma- 
chines could not be built. Mr. Creedy proposed to have a machine with 
a turbine to run at 1,800 revs. per min. Now, if they took the diameter 
(35 in.) squared and multiplied that by the length (114 in.) they got about 
10,400 cubic in. The particular machine at Sheffield had only got about 
6.500 cubic in. ; that was to say, one member of Mr. Creedv's machine 
was nearly twice as large as the one at Sheffield. With regard to the 
output, it was not true to say that the rotary converter was for only half 
the output. If they were to build the rotary converter, it would be 
actually smaller in size than the one Mr. Creedy gave. The copper losses 
were only 0-3 in a continuous-current machine, whereas Mr. Creedy’s 
were 0-75. The field-magnet had to be bigger, because it had to mag- 
netise not only itself but also had to provide & continuous current for 
cnergising the generator. The field and armature had to be bigger, and, 
therefore, the machine could not be built any smaller than the rotary 
converter. Whatever machine was built, whether & motor, an induction 
motor, or a continuous-current generator, it was always made to rotate 
the rotor; if the stator was rotated at the same speed as the rotor the 
output was doubled. It might be that the author was right in putting 
these things on the spinner or overhung spider, but in that case they 
doubled the output of the material, and the future would prove whether 
people would come round to spinning their stator. 

Mr. J. S. Peck said Mr. Creedy referred to the mechanical monstrosity 
of the direct-current turbo-commutator; but if that was & mechanical 
monstrosity he would like to know what to call the arrangement shown 
in Fig. 2 of the Paper. He could hardly understand how any mechanical 
man could put forward or accept such a design for a commercial machine. 
The direct-current generator was, to his mind, no ideal, in spite of what 
Prof. Walker had said. Though there were many machines working and 
giving perfect satisfaction, the trouble came in the very large sizes of 
direct-current machines, and the tendency on the part of the turbine 
manufacturers was always to increase the speed of the machine. He 
believed the final solution of the problem of driving a large direct-current 
generator at very high speeds would be either through a gear reduction 
or through some other reduction such as a rotary converter and an alter- 
nating-current generator. The rotary converter and alternating-current 
generator had been quite successfully used in America ; the geared tur- 
bine also seemed to be coming into greater favour. One great advantage 
of the geared arrangement was that, given a satisfactory gear, there was 
practically a standard direct-current generator. If the construction 
shown in Fig. 5 were used, he could not see that it would avoid difficulties. 
If magnetic material were used to bush the openings through which the 
armature conductors passed, there would still be heavy currents set up 
in the magnetic material, and the use of these bushes would, of course, 
increase the amount of material necessary to cut away, so that there 
would be very little section left to support the frame. The problem of 
running leads through the shaft was also one which would have to be 
considered, and that could probably be arranged without any difficulty, 
but it was one of the numerous problems that entered the question of 
construction. Mr. Creedy had shown a speed reduction of two to one : 
if he used other speeds the advantage claimed of the capacity of two to 
one no longer held. 

Mr. W. Cramp mentioned that at least 25 vears ago a very large gene- 
rator was put down in Berlin by Siemens with a flat ring armature similar 
in design to that shown by Mr. Creedy, and he believed that machine was 
still running. Again, Mr. Ferranti told the speaker at least. 15 years ago 
that one of the first generators was built with field and armature rotating, 
and he still believed in that principle if it were not for the difficulties to be 
overcome in the matter of bearings. It was possible that the overhung 
bearing suggested by Mr. Creedy might be adopted. Bearings which had 
been overhung had been used successfully, and one German Company put 
up in the market some 10 years ago a line of similar motors consisting of 
ring armatures in which use was made of both the inside and the outside 
of the ring armatures. There was also a line of motors on the market, 
made in Canada and used in small cars, in which the armature drove one 
wheel of the car and the rotating field drove the other wheel; of course, 
that was all that was necessary in that case, but the fact remained that 
both armature and field revolved. The motors had been used for many 
years and were successful, and the design gave a very small motor with 


comparatively few turns in the armature at a comparatively high speed, ! 
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With regard to the arrangement shown in Fig. 2, it seemed that there 
would be mechanical troubles in the middle. The pulley upon the tur- 
bine shaft could hardly be less than 1 ft. or 18 in. in diameter—it might 
be greater—but if the turbine was run at 3,000 revs. per min. it looked as 
if there was likely to be trouble. There was reference in the Paper to the 
use of aluminium. The author remarked that '' volume for volume, 
aluminium was cheaper than any other material except cast-iron.” It 
was not clear what was meant by “ volume for volume.” 

Mr. G. W. WORRALL thought the difficulty with a direct-current turbo- 
generator was not entirely the commutator, but to a very great extent it 
lay between the commutator and the armature. He had come across 
two particular cases of serious breakdowns; the first was due to broken 
commutator sections, which manufacturers now claimed to have over- 
come (in turbines that had come under his notice of the newer ty pe he had 
not had the samo trouble), and the second was the formation of a harbour 
of dust amongst the connections between the commutator and the outer 
coil. It was almost impossible to get the dirt out, because the little bits 
hardened owing to the terrific speed, thus forming a solid mass. When 
the armature itsclf broke down it was an expensive thing to revair, and 
so one was rather inclined to consider lower speeds. In spite of the many 
difficulties in Mr. Creedy's invention and the many objections, it should 
be very scriously considered, in view of the fact that the direct-current 
part of the armature could be run at lower speed. If they could only get 
the speed down to 1,000 revs. per min. then they could obtain a machine 
which could easily be cleaned and of which the design was a very much 
simpler matter. 

Mr. A. E. McKENzrIE (Manchester Corporation Electricity Department) 
said that, from the fairly numerous examples which had been met with, 
the high-speed continuous-current generator with high-speed commu- 
tator was possible. But supposing that this was not so, the high-speed 
turbine, driven through single reduction gear, and a continuous-current 
generator would be preferable to the arrangement shown in the Paper. 
He knew of a turbine which had been running for over 12 months almost 
continuously at 7.500 revs. per min., driving a pump through a single 
reduction gear, ratio 10 to 1. This pump after working continuously for 
over 12 months showed no sign of wear; it was exactly the same as when 
installed. That showed that it was possible to get a high-speed gear 
to-day which was perfectly satisfactory. To consider the machine the 
author had put forward, those who had been unfortunate enough to deal 
with large units which had been subjected to very heavy short-circuits 
would not look with very great favour upon the mechanical'design of the 
stator. Previous speakers had spoken about it, and the author himself 
had commented upon the wcakness of it; he would not like to be the 
first to instal a machine of that type. He knew from experience that the 
stresses were 80 great that trouble would arise with the overhung stator 
which the author had shown in his diagram. ~z ware d 

Mr. J. PunRETT said he considered the two important points in con- 
nection with machines of this kind were reliability and cost. He would 
like to know how the cost of this machine would compare with existing 
arrangements for producing similar results. In many cases reliability 
was of more importance than a small saving in efficiency ; and he cited 
a case in which if the machine had stopped for a dav it would have cost 
the user more than any saving in additional efficiency in 12 months. It 
appeared to him that, in & machine such as the one described, reliability 
was being considerably sacrificed. 

The AUTHOR, in reply, said he did not dispute in the least that the high- 
speed commutator was possible. He knew it was. The commutator 
must heat up very considerablv, otherwise the contraction would not take 
place. That reduced the efficiency. He was not able to quote figures of 
efficiency against Prof. Walker’s, as he had not had an opportunity of 
going into them on a large scale. The turbine considered by Prof. 
Walker rotated at 3,000 revs. per min. The one described in the Paper 
only ran at 1,800. If Prof. Walker's machine was designed for the latter 
speed, it would be nearly the same size as the one shown. As regards 
Fig. 2, he thought it had been misunderstood ; it was supposed to be an 
idea of some sort of gearing, but was not that at all. Such an arrange- 
ment was for speeding up the machine on no load, and under no circum- 
stances could it go wrong. As regards the question of aluminium, the 
price was given per cubic inch. A cubic inch of aluminium was cheaper 
than anything else except cast-iron and ordinary grade steel. As regards 
the question of gear, the machine could be considered as a gear of a certian 
tvpe. The question was whether this machine was cheaper than a 
mechanical gear with a full size generator. If it was not, then, of course, 
the advantage lav with the gearing. 


BOOKS RECEIVED. 


{Coples of the undermentioned works can be had from The Electrician office, post free 
(unless otherwise stated), on receipt of published price, adding 31, for books published 
under 2s., and 5 per cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.) 
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THE BROAD AND NARROW VIEWS. 


During the past year or two we have heard much of the 
“broader policy " of the Institution of Electrical Engineers— 
that is, of a policy which is to embrace the more commercial 
aspects of the industry as well as its technical side, and to 
take steps for the good of the industry as a whole when 
there is a possibility of unsuitable legislation or when 
other circumstances arise of a similar nature. Generally 
speaking, this policy has met with approval, but a certain 
proportion of the members undoubtedly felt that it was 
somewhat of a mistake to depart from the technical in 
order to take up the consideration of matters of more com- 
mercial importance. It is not unlikely that the change 
would have been made some years ago but for the fact that 
the technical point of view was held too strongly. Time, 
however, has brought about a change, and we do not doubt 
that in the long run it will be found that the new policy 
is the correct one and will lead to a great strengthening of 
the Institution. 

We have now reached a time when it is worth while to 
consider whether, in addition to this policy favouring com- 
mercial matters, there should not also be an expansion in 
directions of a more technical kind. Mr. W. DuppDELL, 
in his presidential address to the Institution last week, 
uttered a warning that the technical questions considered 
should be of a broader class than is at present generally the 
case. Actually there is nothing to prevent electrical pro- 
blems of any kind being discussed at the Institution, but in 
practice the programme is somewhat restricted. There 
has been a tendency for some years past to have Papers 
dealing chiefly with the heavier branches of electrica] 
engineering or with the problems arising in the transmission 
and distribution of electrical energy. In some of these 
directions practice at the present day has become very 
standardised, so that there is not a great deal to be said. 
On the other hand, there are some branches of the industry 
in which a good deal of progress is being made, and there are 
certain directions in which work is being carried on of a 
more or less scientific kind, and which may at any time 
develop into industries of importance. These should not 
be neglected. As an example, we may cite the case of the 
fixation of nitrogen, which has developed in a very 
brief period from being a scientific investigation into & 
large industry. There are other developments which are 
also taking place rapidly in the world of electrochemistry, 
yet very little has been heard of electrochemical matters 
at the meetings of the Institution for many years. In regard 
to this point it may perhaps be said that there is now the 
Faraday Society, and that Papers of this kind would natur- 
ally be sent to that Society. This is no doubt true; but 
the fact remains that extremely few electrochemical Papers 
are to be found in the “ Proceedings " of the Institution. 
Before the Faraday Society was founded, possibly no very 
_ great effort was made in those days by the Council of the 


THE ELECTRICIAN, NOVEMBER 22, 1912, 


271 


i Lr 


Institution to secure Papers of that kind, yet undoubtedly 
such Papers were to be had ; but once a new society is formed 
for dealing with them this particular source of Papers is 
lost to the older societies. There is, of course, always this 
danger of a multiplicity of societies, but the only way to 
avoid an undue number is to give an opportunity for the 
publication of all good work in the whole field with which 
any society nominally deals. 

It is not so much the fact that any new departure is 
necessary in the proceedings of the Institution bu* that 
there should be a cultivation of a wider programme. Take, 
for example, the subject of telegraphy. The amount of 
capital invested in telegraph enterprise is extremely high, 
vet the number of Papers on telegraphic subjects read before 
the Institution is quite small; and we sometimes hear it 
regretted by telegraph men that this should be the case. 
This is regrettable, as in an industry of such dimensions 
and with such ramifications as that of electricity, 
there must be developments from time to time that are 
very well worth recording and discussing. Further, it 
would be extremely unfortunate if the same sort of feeling 
should grow up in regard to telephony, wireless telegraphy 
and other subjects, namely, that these matters are not of 
interest to the Institution. We think this narrow policy is 
partly due to a want of breadth of view on the part of those 
members who deal with the heavier side of engineering, 
and partly to the fact that it may not be easy to obtain 
suitable Papers in these other branches. The difficulty 
might also arise that the number of Papers available would 
be larger than could be discussed at the meetings of the 
Institution as at present held. Further, it must be remem- 
bered that some subjects have only a limited interest, and 
would, therefore, attract only a small audience. Perhaps 
some of these difficulties could be overcome by holding 
sectional meetings, which would be smaller than the ordinary 
meetings of the Institution and would deal with specialised 
subjects. The adoption of such a policy would at least do 
away to some extent with the desire to form new societies. 
The whole subject is surrounded with certain difficulties 
and requires careful consideration, but we certainly hope 
that the broader policy of the Institution will be applied 
not only to commercial matters, but to technical questions 
as well. 


REVIEWS. 


(Oopies of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published under 3a, Add 
10 per cent. for abroad or for foreign books.) 


Die Einphasen-Motoren nach den Deutschen Patent-Schriften 
mit Sachverzeichnissen der Deutschen Reichs-Patente ueber 
Binphasen- und Mehrphasen-Kommutator-Motoren. By 
Dr. E. DvH&. (Berlin, 1912: Juliis Springer.) Pp. 182. Un- 
bound, M.6. 

Everyone who has followed the development of alternating- 
current commutator motors will know what a task it must be to 
tabulate all the German patents relating to them and to give a 
description of the more important. Dr. Dyhr has not only done 
this, but he has carried out his work in.à methodical manner. 
With this end in view, the first part of the book has been devoted 
to a discussion of the theory of single-phase commutator 
motors, and the various types are then described systematically. 
In this way, a disorderly conglomeration—such as would have 
resulted from a mere historical sequence—has been avoided. 

The second part, which occupies some two-thirds of the book, 


deals then with the literature of altefnating-current-commu- o 


tator motors. In a number ef short chapters the important 
patents dealing with each type of motor are reviewed and 
briefly discussed. This is followed by a list of the German 
patents relating to these machines. An idea of the length of 
this list may be gained from the fact that the part for single- 
phase motors alone fills 20 pages, each containing, on the 
average, the numbers and titles of a score of specifications ; 
whilst six further pages are taken up with patents dealing 
with polyphase commutator motors. In addition to these 
lists, references to the several articles on these subjects in the 
technical publications are also given. 

Most of the patents appear to relate to commutator motors 

with short-circuited brushes possessing a series or a shunt 
characteristic. It is noteworthy to find that the type of 
series motor that offers most hope for traction work—for which 
end most inventors have toiled—figures least of all in the 
patent literature. 
. In glancing over this maze of patents, two facts are impressed 
on the reader: first, the tremendous amount of labour ex- 
pended by the author in wading through and digesting so many 
specifications ; secondly, the tremendous waste of energy that 
inventors have spent on many of these patents. Indeed, the 
reader cannot help wondering what is the result of all the 
mental energy disclosed by these patents. Some will doubtless 
say "the survival of the fittest ;" others will rejoin there can 
be no “‘ fittest " where so many devices and complications are 
necessary to make a practical machine possible. The more 
philosophical may even moralise and think the chief benefit of 
many of these patents will accrue to the inventors themselves 
in the form of experience, which will teach them to direct 
their genius into more profitable channels. There is one con- 
clusion, at any rate, that any disinterested expert observer 
must arrive at ; namely, that of all electrical machines, alter- 
nating-current commutator motors are, in general, the most 
complicated, and they possess almost every drawback common 
to either continuous or alternating-current machines. 

To anyone interested in this subject the present book will 
be invaluable, and it is doubtless the most complete work of 
its kind that has been published. Though the style of the 
German seems heavy and laborious to an Englishman, the 
author always endeavours to make his meaning clear, aad 
wherever possible uses graphical (vectorial) methods. His 
terms for the different types appear strange, but are used in 
accordance with the system he develops. As a reference book 
on the subject it is indispensable. 

STANLEY PARKER SMITH. 


How to Drive a Motor Cycle. By "Pravix" (Cuas. S. Laxe). 
(London: Percival Mirahell & Co.) Pp. 88. 6d. net. 

This book is written with the idea of providing a guide for 
those who, having possessed themselves of a motor cycle, 
require to learn to drive it. To write such a book is a difficult 
task, owing both to the pitfalls which beset anyone who at- 
tempts to explain technicalities to a novice and to the choice 
of subject matter which must necessarily be made. Let us at 
once say that Mr. Lake has performed both these tasks in an 
entirely satisfactory manner. 

He starts off with the supposition that the proud owner has 
just received his new motor cycle from the works, and gocs on 
to explain the way in which the machine should be overhaulcd, 
startcd, mounted, run, controlled and stopped. Then follows 
an excellent chapter on the actual driving in which points 
relating to ignition, compression, gear changing and hill- 
climbing are adequately dealt with, the last section being par- 
ticularly good. We are then given some notes on side-car 
driving, afterwards going on to a consideration of faults, ad- 
justments and repairs. This chapter shows great restraint, 
but is full, nevertheless, of numerovs useful hints. Finally, the 
legal aspect of motor cycling is dealt with. 

We notice that the author will be glad to hear from any 
reader who is doubtful upon any point which has not been 
made sufficiently clear. If this invitation is to be generally 
taken as a precedent some literary people may soon expect a 
busy time. 
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MR. W. M’WHIRTER'S ADDRESS TO THE SCOTTISH 
LOCAL SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.* 


After à few introductory remarks, the chairman proceeded: The 
19th century was certainly a time of wonderful discovery and inven- 
tion, and no department of science made greater progress than that 
of electricity and its fellow magnetism. During the 18th century 
we had the discoveries of Galvani and Volta, followed by the work of 
Davy, and extended by the researches of Faraday, who, finding the 
science of electricity only a mass of experimental records and vague 
theories, devoted practically his life to investigation and elucidation 
of the little that was known about electricity when he entered the 
Royal Institution in 1813. In 1831 he discovered magneto-electric 
currents, or, as he called it, the “ Evolution of Electricity from Mag- 
netism.” He thus established the correlation of electricity and mag- 
netism which was suggested by Oersted 11 years before, a discovery 
which was to culminate in the construction of the many forms of 
dynamo and motor that now exist. 

The period immediately following the active work of Faraday was 
mostly taken up with the perfection of telegraphy, both land and 
submarine, and here the outstanding genius of our first chairman, 
Lord Kelvin, enabled him to cover practically the whole field. Mean- 
while the generation of electricity by means of magneto-electric in- 
duction had not been neglected, and a number of inventors were 
busily engaged upon the production of apparatus for this purpose. 
There was, however, no rapid progress. largely, I believe, owing to 
the fact that no system of measurement in electrical units had as 
vet been devised, and, so far, everything was qualitative. In my 
opinion, the ability to carry out exact electrical measurements did 
more for the advancement of the electrical industry than any other 
factor. At this time, measuring instruments of all kinds were 
practically unknown, and were only then coming into use in the Postal 
Telegraph Department, and by the railway companies. Generally 
there were no means whatever of locating a fault on telegraph lines, 
and the reports of faults to the linemen consisted in the intimation 
that a contact or earth existed upon certain lines between test boxes 
probably 50 miles apart. For the measurements of currents no 
instruments existed, and such attempts as were made were merely 
guesswork. ‘So long as batteries, instruments and lines were of high 
resistance, it was possible to form some idea of the battery condition 
by using an ordinary detector galvanometer, but when railway train- 
signalling requiring the use of considerable currents was introduced, 
then the resistance of the instruments and circuits was kept low and 
proper testing (owing to the lack of some instrument measuring in 
units) was wanted very badly. My first attempt to remedy this was 
by the introduction of a galvanometer graduated in units called 
chemies. This was based upon the well-known law, that in electro- 
lysis, à known current would always liberate a definite weight of 
metal frem any metallic solution. The chemic as a unit of current 
was proposed by the late Mr. J. T. Sprague, of Birmingham, and the 
unit was such, that, in 10 hours, it would liberate 1 grain weight of 
hydrogen. Galvanometers so gr.«luated were largely used by electro- 
pliters, and many were graduated to show the value of the deposit 
in electrolytic baths in grains or ounces per hour. The instrument 
introduced by me was divided in the usual way to read to tenths of 
the unit of current, but the telegraph inspectors and linesmen had 
great difficulty in recording the reading correctly. This was over- 
come by using an extra scale, divided up and nrarked with words, 
Very Good, Good, Fair, Requires Attention and Bad. The galva- 
nometer was wound to 100 ohms resistance so as to represent an 
average including the instruments, line, earth, &c., and when applied 
to the battery terminals at once showed their condition. This 
rough arrangement was very successful, and reduced faults by nearly 
.90 percent. For testing the insulation ‘of telegraph lines, which had 
to be checked daily, the Post Office had introduced a form of tangent 
galvancmeter with shunts, &c. This instrument was not suited to 
give quick and reliable work, and so we introduced a form of galva- 
ncmoter, which was graduated to read in volts, webers and ohms. 
It also was made by Mr. Sprague to our specification, and proved to 
he a most useful instrument for general tests. The principle of it 
is very simple. It depends for resistance measurements upon the use 
of a Daniel cell. This was easily set up. and the E.M.F. of the cell 
could always be depended upon within limits and could be checked 
by using any known resistance. 

About 1878 electric lighting was ccming to the front, but still 
very little progress had. been made towards supplying instruments 
nicasuring in' volts or amperes. In fact, if you refer to works on 
IL. about this date, you will find that neither the pressure 


* Abstract of(the inaugural address delivered on Tuesday, November 
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nor current are given in units. The Paris Electrical Exhibition of 
1881 gave a great impetus to electrical matters generally, and there 
were several instruments shown measuring pressure and current ; 
but in all cases these had scales divided in degrees, and tho values in 
volts or amperes were found by multiplving the deflection by a con- 
stant, or, in other cases, the square root of the reading had to be 
found and multiplied by aconstant. Shortly afterwards instruments 
were produced which were direct-reading, 

The manufacture of electrical m whinery has, in my opinion, made 
the most wonderful strides, la*g»ly due to the increase of knowledge 
arising from the ease and accuracy with which electrical measure- 
ments could now be made. In 1875 a Gramme dynamo for light- 
house work was shown in Glasgow. Speaking frem memory, I should 
say, it was about 5 ft. in length, 30 in. in width and 18 in. in height. 
It must have weighed not less than 40 cwta., the output would not 
exceed 6 kw., and the cost, if I remember, not less than £200. At 
the present time a dynamo of this weight might give 60 units, and 
the price would certainly not be more than one-half. Until 1886 
the design and construction of dvnamos was wholly a matter of trial 
and error, and, so long as any well-known and proved design was 
followed, fairly good and concordant results were obtained ; but 
attempts to depart from any successful design by increasing the 
size often ended disastrously. For example, hundreds of what 
were known as the “ A ” Gramme dynamo had been made and were 
in regular and successful use, but when a larger machine was called 
for, and the “ B " Gramme was designed and made, it was a ccmplete 
failure. The tear and wear on cc mmutator and brushes alone cost 
not less than 10s. per week. It had only one good point, and that 
it lighted the dynamo room most effectively by means of the sparking 
at the brushes. The Burgin dynamo, introduced into Britain by Mr. 
R. E. Crompton about 1881, did much to increase the use of electric 
lighting, but here the improvement was mostly mechanical, the ma- 
chine being very imperfect, electrically. or, should I say, magnetically. 
As an example, about 1886, my firm designed and made a new arm^- 
ture with a slotted core and plain drum winding, which, used in a 
Burgin Field, increased the outpait from 200 volts, 18 amperes at 
1,800 revs. per min. to 250 volts, 20 ampcres at 960 revs. per min. 
The efficiency of the dynamo, with the old armature, was about 
65 per cent. ; whereas with the new armature, it was about 80 per 
cent., and the tear and wear on commutator and brushes was przc- 
tically nil. In 1886 the splendid work carried out independently 
by the late Dr. John Hopkinson and Mr. Gisbert Kapp cleared away 
all the darkness which had hitherto enveloped dynamo design. It 
then became possible, using only the most elementary mathematics, 
to predetermine the output of any dynamo, or to design a dynamo 
for any output with in à very small percentage of error. The use 
of carbon brushes. first suggested by Prof. Forbes, was a wonderful 
step towards perfecting dynamo electric machinery, and made desig 1s 
possible which had hitherto been quite beyond our hopes. 


After all, we are only now touching the fringe of the work which 
is before our Institution; we are only now conring into our own. 
The splendid work and researches carried out during the last century 
by Faraday, Maxwell, Kelvin, Hopkinson and a host of others, have 
raised our profession to an exact science, and have given electrical 
engineering an importance which could not have been forescen 
30 vears ago. What enormous growth has taken place since Faraday, 
in 1831, announced his discovery of the evolution of electricity from 
magnetism, the discovery which had been constantly before him 
since 1822, when he wrote in his notebook: ** Convert Magnetism into 
Electricitv." Thirty years were to elapse before Faraday's work was 
carried forward, and then we had Paceinot:, Gramme, Wheatstone. 
Siemens and many others, all placing Faraday’s work upon a com- 
mercial basis. But what a revolution has taken place since then. 

We have, on several occasions, been warned recently of the slow 
but sure exhaustion of our coal supplies. Although coal may. and 
will. doubtless be discovered in virgin fields, yet. there is little hope 
here in Britain of any great additions to our reserve, and, therefore, 
the water power at our command here in Scotland will become in- 
creasingly valuable. No doubt, many new supplies will have to be 

tapped which have hitherto been neglected. It behoves us, there- 
fore, to look around and see what can be done to find a substitute for 
or a means to supplement our coal supply. There is stretching from 
Fort William to Fort Augustus that splendid chain of locks which 
form the Caledonian Canal ; these lochs could supply an amount of 
water power which will far exceed anything we have presently in use. 
The level of Loch Lochy is 03 ft. above the sea. It is about 10 miles 
long. and has an average width of one mile. This loch, I am assured, 

could easily be raised to a height of 150 ft. which would then. at 
least. double the storage capacity, and would connect it directly 
with Loch Arkaig, 11 miles long. and nearly ? miles average width. 

This system is surrounded by hundreds of square miles of 
mountainous moorland forming a magnificent gathering ground 


for such lochs, and with our present knowledge of high tension, 
electrical power distribution is within easy reach of Glasgow and 
the West of Scotland. The distance to Glasgow would not exceed 
100 miles, and the route would nearly all be through country where 
there should be no difficulty in obtaining the necessary way-leaves. 
I believe the power available could supply all the energy at present 
required ‘in our vicinity. There ‘is, farther east. Loch Ness, 20 
miles long, with average width of one mile, the height being 60 ft. 
above the sea level, which might be raised to a 100 ft. Sooner or 
later such schemes will be carried out, and Scotland, by reason of her 
water powers, should be able to supply most of the energy required 
bv her industrial population. Just as the inventions of Watt and 
others have created the factory system by bringing crowds of workers 
together, in order that they might collectively use the power of the 
steam engine, is it not possible that the erection of power transmission 
lines all over the country, bringing power to every village and hamlet, 
may be the means of sending certain industries back to tho villages 
and country cottages, thus preventing the overcrowding of large 
towns and cities, and directly assisting in solving the problem now so 
much debated, namely, how to get the people *' back to the land " ? 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The first meeting of the present session took place 
on Thursday, November 14th. Mr. S. Z. de FERRANTI, the 
retiring president, in opening the meeting, announced that Dr. 
Silvanus Thompson had presented to the Institution a medal- 
lion of Dr. William Gilbert. He also read out the names of the 
new Industrial Committee. ^ The chairman is Mr. Hugo 
Hirst, and the other members are Messrs. A. B. Anderson, 
F. Gill, Alex. Siemens, Chas. H. Merz, R. K. Morcom, S. Morse, 
H. Faraday Proctor, W. Rutherford, A. H. Seabrook, C. P. 
Sparks, H. E. Wimperis, W. Duddell, Geo. Balfour, G. H. 
Bowden, D. N. Dunlop, H. C. Levis, W. M. Morrison, A. H. 
Preece, D. Sinclair, F. J. Walker and A. de Turckheim. The 
following gentlemen had, he said, also been asked to join the 
Committee : Messrs. S. Z. de Ferranti, Godfrey Isaacs, A. H. 
Stanley and E. Garcke. | 

The premiums and scholarships for the past session (a list 
of which appeared on p. 276 of THE ELECTRICIAN of May 24, 
1912) were then distributed by the retiring president. 


Mr. FERRANTI said that he had reached the last act he had to perform 
as president of the Institution. The presidency had entailed a great deal 
of work and had taken up a good deal of time; and h> felt that to cease 
to be president was a great relief—in his case, an absolutely necessary 
relief. He vacated the position of president, however, with the greatest 
possible regret, because he had found the work so interesting and alto- 
gether delightful; but his regret was almost entirely nullified and turned 
into a pleasure by the fact that he had to introduce as the new president 
that most distinguished scientist, Mr. Duddell, who had been such a keen 
worker in the interests of the Institution. 

Mr. Wm. Duddell then took the chair. ' 

Mr. ALEX. SrEMENS said that, as the oldest past-president present. it 
was his very pleasing duty to give expression to the thanks of the Insti- 
tution to their past-president, Mr. Ferranti. What a great intluence 
the latter's presidential career had had upon the Institution was indicated 
by Mr. Ferranti's last words. He (Mr. Ferranti) had started the Institu- 
tion on new lines, and the Industrial Committee, which was to carry out 
the Ferranti policy, owed its existence to his intention to help the elec- 
trical industry in every possible way. They would certainly feel his 
influence for a very long time. Mr. Siemens then formally proposed 
“ That the best thanks of the Institution of Electrical Engineers be given 
to Mr. S. Z. de Ferranti for the very able manner in which he had filled 
the office of president during the past 24 months." 

Prof. Stuvanus THoMPSON, in seconding the motion, said that they 
had had an unusual term of office in Mr. Ferranti's presidency, and he 
ventured to say that the very obvious prosperity that at the present 
moment was almost overwhelming the officials of the Institution was 
very largely due to his activity. The Institution for years to come 
would owe a very great debt of gratitude to its retiring president. 

After the motion had been carried with much enthusiasm, and Mr. 
Ferranti had briefly responded, Mr. Duddell delivered his presidential 
address, of which an abstract is given on p. 256 of this issue. 

At the conclusion of the address Mr. W. M. Morpey, in proposing a 
vote of thanks to the President, said that the address to which they had 
listened clearly illustrated Mr. Duddell’s grasp. not only of main general 
principles, but also his intimate knowledge of details both of the science 
and of its applications. The address contained certain suggestive glimpse : 
into the future which were all the more interesting from the fact that 
Mr. Duddell possessed the best equipment for a prophet in his very com- 
plete knowledge of the past and present. Mr. Mordey mentioned that 
the new president was the first man who had passed through all the 
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stages of membership of the Institution from student to president. He 
alluded to his first appearance before the Institution in January, 1899, 
when he read a Paper with Mr. Marchant—now Prof. Marechant—on 
“ Experiments on Arcs by the Aid of Oscillographs,” followed a vear after 
by the Paper on “ Rapid Variations in Current Through Direct-Current 
He (the speaker) had at the time thought that those Papers 
showed extraordinary abilitv. They had shown that Mr. Duddell 
possessed an unusually complete equipment: he was a physicist. a mathe- 
matician, a mechanician, an able experimentalist, a good speaker, and he 
had, as they knew, tireless industry. Since then he had made many 
contributions to the proceedings of the Institution and all of them had 
been valuable. He had shown great activity on the details of Committee 
work and on the Council ; this he (the speaker) had som>times regretted, 
as he felt that it must take away from the time which Mr. Duddell could 
give to scientific and technical work. It should not be forgotten, Mr. 
Mordey said, that the : resident formed a link with the recent past. in 
that he was a pupil of their former president, Prof. Ayrton, to whose 
influence as a teacher they owed so much. 

Sir JouN GaAvEv seconded the motion, and remarked that those who 
had had the privilege of being associated with Mr. Duddell in early vears 
were much struck by the extraordinary versatility he displayed and his 
wonderful grasp of difficult problems. Many of them. indeed, at that time 
ventured to prophesy that he would go far in his career before many years 
had passed. It was, therefore, a pleasure to see Mr. Duddell occupying 
the presidential chair. 

The vote of thanks was passed with acclamation. The new president 
then held a reception in the Common Room of the Institution. 


ELECTRIFICATION OF THE MELBOURNE RAILWAYS. 


The following is an abstract of the engineer's report on the 
Melbourne reilways electrification scheme, tenders for which 
were invited in our columns of May 3rd last. 


In the report prepared by Mr. Charles Merz, in 1908, upon the electri- 
fication of the Melbourne Suburban Railways, the whole question of the 
substitution of electric traction for steam railways was very fully gone 
into. Since that time a number of additional railways have been 
electrified in all parts of the world, and the experience everywhere has 
gone to show the great advantages which result. Electrification is 
always accompanied by a faster and more frequent train service, and a 
general improvement in suburban travelling conditions, due to the 
reduction of smoke, dust and other nuisances; while the reduction in 
working cost and the increased earnings of the line combine to produce 
larger profits. 

In 1908, however, the Commissioners did not fcel convinced. that 
electrification was justifiable or that the estimate of traffic increase would 
be realised. These have, however, already been far excecded. In 1908 
there were about 70,000,000 suburban passengers per annum; the figure 
for this year will exceed 90,000,000, and in 1917, after electrification, it 18 
estimated that there will be 150,000,000 passenger journeys per annum 
on the suburban lines. Hence the present proposals deal with this 
number of passengers, but all parts of the electrification scheme are 
arranged to be capable of extension from time to time as the traffic 
subsequently increases. 

In order to handle this traffic it is proposed that all trains wherever 
possible shall follow a regular schedule throughout the day, and that rush 
traffic, that is to say, the traffic in the mornings and in the evenings, 
should be provided for by increasing the length of the trains, though it 
is not proposed to have any longer trains than six coaches to commence 
with: The scheduled speed, including stops, is 21 miles per hour. 

The Question of System.—The experience which has been gained from 
electric traction in other parts of the world and the growth of the 
suburban business in Melbourne having both proved the need for electri- 
fication, the next question which arose was the system upon which it 
should be carried out. The present report deals primarily with two 
things: the system of electric traction most suitable for the Melbourne 
railways and the financial results of their conversion to electric working. 

The two principal systems of electric traction, the direct-current 
system and the single- phase system, are both extensively used in ditferent 
parts of the world. A third system, the three-phase system, used in the 
North of Italy and in Switzerland, is, by general consent, not so suitable 
for suburban work. With a view to enabling the Government to decide 
finally which of the two systems first named is more suitable for the 
Victorian Railways, complete alternative schemes were prepar d. by 
Messrs. Merz and McLellan, and public tenders were invited bv the 
Agent-General in Europe upon them. Offers were received from all the 
leading manufacturers of the world, who prepared detailed proposals 
accom panied by stringent guarantees. 

It is obviously of the greatest importance that the system selected 
should be suitable not only for suburban railwavs, but for the possible 
future extension of electric traction to country lines. Hence, the work 
involved of preparing two complete alternative schemes was fully 
justified, and the results of the tenders may be regarded as conclusive. 
One particular object kept in view in preparing the specifications and in 
the scrutiny to which they were subjected by Mr. Stone, the Government 
Electrician, who has been collaborating with Mr. Merz in London, was 
that the resulting comparison should be perfectly fair to the rival systems 
and the ditferent makers. The fact that no criticisms were put forward 
by the exponents of either system would indicate that they were fair to 
all parties. 
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The Scope of the Report.—The present report is divided into three 
parts: the first part dealing with the choice of system for the suburban 
lines, the second part dealing with this choice as affected by the country 
lines, and the third part dealing with the cost of converting suburban 
lines on the system recommended, and the financial results to be expected 
from electric working. The suburban lines comprise some 150 route- 
miles, including the lines to Sandringham, Frankston, Dandenong, 
Ringwood, Eltham, Reservoir, Fawkner, Broadmeadows, St. Albans 
and Williamstown. The cost of conversion on the direct-current and 
single-phase schemes amount to £2.349,437 for direct curren’ and 
£3,057,024 for single ph s^, on the basis of the best tenders for each 
scheme. These figures exclude only those items of capital expenditure 
which would be unaffected by the choice of systems. as, for instance, the 
steam-raising plant, the building of the power house and the repair 
shops. Hence it will be seen that the single-phase system is more costly 
than the system recommended by £707,587. In the same way a com- 
parison between the working costa of the two systems shows the single- 
phase to be more costly by £70,567. More important still, the direct- 
current system will show increasing advantage over the single-phase as 
the traffic increases year by year. Hence it is obvious that the Govern- 
ment has little choice, and it is certainly satisfactory that the tenders 
should have such a decisive result. 

Country Lines.—Although, however, the direct-current system is the 
more suitable for suburban lines, so me doubt existed as to which system 
would prove the better when electric traction came to be extended to 
country lines, such as those to Seymour, Bendigo, Ballarat, Wonthaggi 
and Traralgon. The single-phase system is, of course, more suitable 
for longer and sparse lines than it is for short and dense ones. Com- 
parisons for typical country lines were therefore made. and the case of 
the Melbourne Woodend and Bendigo line is analysed by Mr. Merz in 
his report. 

The initial cost of converting this linc on the single-phase system is 
more by about £13,000 than on the direct-current system, and the annual 
working cost is also more (some £1,600). These ‘differences are small, 
but tend to increase as traffic grows. From this it is obvious that the 
direct-current scheme, which shows such large advantages over single 
phase for the suburban system, proves quite as suitable for country lines 
such as the Bendigo line, 100 miles in length. The extension of electric 
traction to those lines will probably not take place for a long time, and 
the extension to longer lines still, if it ever take place, is so much in the 
remote future that it is not necessary to consider them in view of the 
enormous saving offered by the direct system on the suburban lines. 

Financial Results.—The system to be adopted having thus been 
definitely settled by the results of the tenders, the report deals with the 
actual cost of converting the suburban lines and the financial results of 
so doing. The average speed of the trains is to be increased by nearly a 
third, and the frequency of the trains by a very large amount. It is 
cstimated by the Commissioners that in 1915 the cost of operating the 
suburban system by steam will be £360,431 per annum, while electric 
working will cost £235,416, making a saving of some £125,000 a year in 
working ex penses alone, apart altogether from any increase of revenuc. 
There will, of course, be a very large increase in traffic as the result of 
clectrification, but as it is impossible to tell exactly what this will be. 
depending as it does so much upon the general prosperity of the city and 
the State, the profits which will accrue from the electrification with 
different increases of traffic are given. Mr. Merz estimates that the 
increases will not be less than 25 per cent., and may very possibly be 
more ; even with this figure the suburban railways will show an immediate 
profit (after paying interest and sinking fund on all outlays) of £287,074 
per annum, in addition to all the other advantages of electrification. 

The report has been considered in detail by the Victorian Commissioners 
and presented to the Government. 

Technical Particulars.—Power will be supplied from Yarraville, in the 
form of three-phase alternating current at 25 cycles per second, the 
pressure being 20,000 volts, and will be transmitted, partly by under- 
ground cables, partly by overhead wires, to 12 sub-stations at various 
points on the system where it will be transformed down and converted 
to direct current at 1,500 volts. Overhead wires are to be used through- 
out the system for the supply of current to the trains. These will consist 
of units, each of one motor coach and one trailer coach, the 
length of train varying from two to six coaches. The complete schem e 
includes the provision of 500 motor coaches, each carrying a four-motor 
cquipment, and 450 trailer coaches. 

The single-phase scheme, which was compared with the direct-current 
scheme just described and proved more costly, included the generation of 
three-phase current at 25 cycles and 20,000 volts, and its distribution 
to various points on the system at which the current would be supplied 
to the trolley wires as three separate single-phase currents, the pressure 
between the trolley wires and the running rails forming the return circuit 
being 11,000 volts. The make-up of the trains, and their schedule speed 
and carrying capacity would be the same as in the other scheme. 


Plant Development by Electricity. —At a recent electrical 
exhibition in New York a system of artificial rain, in which the 
water was electrically charged, was shown. Efficient plant 
production is claimed for this arrangement. The exhibit took 
the form of the model of a farm on Long Island, which 1s using 
the device, and samples of vegetables grown there and the 
very inferior soil that produced them under the electric stimulus 
were shown. 


PHYSICAL SOCIETY. 


At the meeting held on Friday, November 8th at the Imperial 
College of Science, Prof. A. SCHUSTER, F.R.S., president, in the chair, 
a Paper 

* On a Method of Measuring the Thomson Effect ” 


was read by Mr. H. R. NETTLETON. 

In this Paper an investigation is made of the distribution of tem- 
perature down a conductor conveying an electric current and at tho 
same tinte moving uniformly through two fixed temperature sources. 
The effect of the Thomson heat on the distribution is seen to be 
exactly similar to the effect of a small impressed velocity. This result 
is applied to mercury to measure the Thomson effect bv comparing 
the alteration of temperature A0, at a point near the middle of the 
gradient caused by reversing a current of C amperes with the altere- 
tion of temperature 40, at the same point due to a flow of mercury 
of m grammes persecond. Itisshown that, without any approxim^- 
tion as to emissivity loss or magnitude of Joulian heat, 2Co/ms 
= 48,/A0,, where sis the specific heat of mercury and ø the specific 
heat of electricity. Working with currents of from 4 to 9 aniperes 
and with flows of different magnitudes—but never exceeding l cm. 
per hour—consistent values of ø are obtained, the value at 61°C. 
being — 1-52 x 10 § calories per degree Ce entigrade per coulomb. The 
thermo-junctions, which were of iron and constantan, were fused 
through the glass tubes with inappreciab!e distortion. 

The PRESIDENT stated that the Paper dealt with a difficult problem 
and gave an adequate and promising method of measuring the Thomson 
cffect, but he queried whether it was justitied to assume the velocity of 
flow was constant over the cross-section of the tube. 

Dr. A. GRIFFITHS stated that it was not assumed that the velocity 
over the cross-section was constant, but only that the temperature was 
constant, which on account of the extreme slowness of the flow would b^ 
justificd. The author performed one experiment when the flow was 
stopped and obtained the same difference in temperature on reversing the 
current. 

Dr. W. E. SUMPNER pointed out that it was not realised how extremely 
slow the flow was—something of the order of 1 cm. per hour. 

Prof. C. H. LEES was struck with the ingenuity of the method. There 
were, however, a number of small corrections to be considered, such as 
the heat transmitted through the glass. More accurate knowledge of the 
thermo-electric phenomena in liquids was urgently needed. 

Mr. R. S. WHIPPLE inquired how the iron and constantan wires were 
fured into the glass tube; to which question th» Author replied. 


A Paper on 


* An Improved Joule Radiometer and is Application ” 
was read by Mr. F. W. JORDAN. 

The first part of the Paper relates to improvements which havo 
been made in order to convert the original Joule convection appa- 
ratus into an instrument for the exact measurement of small steady 
rates of evolution or absorption of heat. These improvements con- 
sisted in (1) replacing the badly conducting glass enclosure and card- 
board partition by others made of brass and copper respectively ; 
(2) replacing the uncertain and variable magnetie control of tho 
movement of the vane in Joule's apparatus by the elastic control of a 
quartz fibre ; (3) shaping the channels, in which the vanes moved, «o 
that the angular deflection of the vanes was proportional to the rate 
of evolution of heat ; (4) reducing the size, so that a more uniform 
temperature of its various parts could be easily maintained by (5) 
placing the radiometer within a concentric brass tube to exclude alll 
extraneous heat excepting that which might be directed through 
apertures in its side towards the radiometer. 

The sensibility of the instrument was measured by passing a 
current. through a resistance loop in one of the compartments of the 
partitioned tube, and found to be equal to 0-52 mm. per microwatt, 
as measured on a scale at a distance of 1 metre from the mirror. 
Thus the instrument may be used for the measurement of feeb!o 
oscillating currents, it being about as repid as a Duddell milli- 
ammeter. 

To convert the apparatus into an instrument for the measurement 
of radiant heat it is suggested that the radiant heat be directed 
through a small rock salt or fluorite window in the side of a com- 
partment on to a thin blackened metal dise supported centrally by a 
badly conducting fibre within the compartment. 

Its use for the quick measurement of the heat given out by radium 
is also suggested ; also that small steady rates of evolution or absorp- 
tion of heat might be measured by the compensation methods of 
Callendar or Angstrom. 

The second part of the Paper relates to a suggested method of 
measuring the Thomson effect with this radiometer. The method 
hinges on an experiment described by the author in " Nature," 
May 18, 1911, p. 380. In that apparatus the halves of a thin wire on 
either side of the partition are heated by the passage of an alter- 
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nating current through thicker leads of the same metal. The Joule 
effects are compensated very nearly by an electro-deposit of the same 
metal, by scraping the thin wire, or by an auxiliary heating coil. The 
substitution of a direct current for the alternating current causes a 
slight heating in one and a cooling in the other half of the wire. The 
heating or cooling due to the Thomson effcct in one half of the wire is 
compensated by passing 2 small measured current in the proper direc- 
tion through the other half of the wire. "This small current is passed 
through a thin lead of the same metal attached to the centre of the 
thin wire, and may be adjusted in four different ways. The tem- 
perature difference between the centre of the wire and the thick 
leads is measured with suitably attached thermojunctions. 

The Thomson coefficient is expressible in terms of measurable 
quantities, and is equal to the product of the mean conrpensating 
current and the mean resistance of the halves of the wire divided by 
the temperature difference between the centre of the thin wire and its 
thick leads. 

Dr. W. H. EccLEs stated that he had worked a good deal with ote 
forms of convection instruments. The better-known type consisted of a 
helix of wire which was caused to rotate by the draught up the tube. 
Forbes in 1890 patented a convection galvanometer with a screw pro- 
peller placed in the draught tube over the heater. He had developed this 
by. using a fine paper screw propeller suspended by a quartz fibre, and 
used it for measuring small oscillatory currents, though his old instru- 
ment was 50 times less sensitive than Mr. Jordan’s. ; 


A “ NOTE ON THE ATTAINMENT OF A STEADY STATE WHEN HEAT 
DirrusEs ALONG A MoviNa CYLINDER,” was read by Miss A. SOMERS. 

The Paper dealt with the case of a column of mercury moving with 
uniform speed between two fixed temperature sources. The differen- 
tial equation for the temperature within the column was stated and 
its solution given, and it was shown how the time of attainment of a 
steady state could be obtained from the latter. The case of the 
diffusion of a salt in solution Pup & tube could be treated in the same 
manner. 


Dr. A. GRIFFITHS asked if some T'ellow would solve the problem when 


the velocity, instead of being constant, was a periodic function of the 
time. 

Mr. B. W. Crack stated that Miss Somers had referred to his work on 
diffusion, and in such a slow phenomenon it « asim portant to save as much 
time as possible. The velocity of the liquid down the diffusion tube re- 
ferred to was in his experiments natural and not artificial, depending on 
the change in volume of the solution as it became less concentrated by 
the diffusion. This velocity was veryslow. In his apparatus it was of the 
order 1 cm. in four months, and ho felt justificd in assuming that this 
would not materially alter the time requircd to attain the steady | state. 
Experiments showed that this assumption was legitimate. 

M-. R. APPLFYARD diey some an:l gies b.tveen the differential 
equation us:d and tht for th» flow of electricity along conductors. 

A Paper on the 

“ Thermomagnetic Study of Steel ” 


was read by Dr. S. W. J. SMITE. 

Thermomagnetic measurements make it increasingly evident that 
the magnetic properties of steels are frequently those of mixtures of 
magnetic substances, each possessing characteristic properties, which 
contribute in a comparatively definite way to the properties of the 
material as a whole. 

In the case of a simple ferromagnetic substance, magnetising fields 
can generally be found in which the permeability variation with tem- 
perature is comparatively small except in the neighbourhood of the 
critical temperature. In such fields there is a very clearly marked 
peak in the permeability temperature curve for the substance. The 
explanation of this peak which the molecular theory affords is well 
known, and suggests that the phenomenon should be found common 
to all ferromagnetic substances. The immediate object of the pre- 
sent Paper is to show that it is exhibited by the carbide of iron 
(cementite) which exists in annealed carbon steels. For this pur- 
pose it is not necessary to isolate the carbide because, as shown in the 
Paper, the phenomenon is quite clearly discernible in the perme- 
ability temperature curves for the steel. The particular steel ex- 
amined contained 0-85 per cent. of carbon. It was found that the 
fields necessary to evoke the comparatively sudden variations in the 
permeability of the carbide above described are small and such that 
the permeability variation of the iron present along with the carbide 
is slight in the neighbourhood of the critical temperature of the 
latter. The sudden gain and loss of permeability by the carbide as 
the temperature alters will be roughly equivalent to sudden removal 
and replacement of gaps in the magnetic circuit through the steel. 
They should therefore be attended by correspondingly sudden rise 
and fall of the apparent permeability of the material as a whole. 
This is found to be the case. There is a sharply marked peak near 
210*C. upon the permeability temperature curve for the steel. 

In the absence of measurements between 200°C. and 220°C. the 


has not been recorded before. It could scarcely be found by aoci- | 
dent. 


The search for it was prompted by the considerations out- 
lined above in conjunction with results obtained in earlier werk with 
Messrs. White and Barker. 


Th» Paper was discussed by the PRESIDENT, Prof. LEES and Dr. 
RUSSELL. 


- 


The AvTHOR'S replies to their remarks are incorporated i in the abstract | 


of the Paper given above. 


CORRESPONDENCE. 


— 


THE ELECTRICAL MEASUREMENT OF WIND 
VELOCITY. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : 


In the issue of October 4th of THE ELECTRICIAN an - 


article was published by Prof. J. T. Morris, in which he trezis . 
of “The Electrical Measurement of Wind Velocity di nen l 


LXIX., No. 26, p. 1056). 


Now, this method i is identical, in substan: with that witch 


I invented about two years ago, and which I repor:cd for the 
first time to Italian experimentalists and technologists a year 
ago, at a meeting on Friday, October 13, 1911, of the third 
section (Applied Mechanics, Electrotechnics Department) 
during the fifth meeting held at Rome of the Società Italiana 
per il Progresso delle Scienze (see the “ Atti," published by 
the Tipografia Nazionale Bertero of Rome in the early months 
of the current year 1912, p. 821). . After this I was askcd to 
repeat my communication before the Roman section of the 
Società Italiana di Fisica, at their meeting on January 20, 1912. 


The same communication was afterwards reproduced in full i In 


the issue for April, 1912, of “ Il Nuovo Cimento” (Series VI., 
Vol. III., 
organ of the Società Italiana di Fisica. 
on May 7, 1912. 


.By this same mail I have the honour to send you two copies. 
a copy. 


of my report* abstracted from the '' Nuovo Cimento,” 
of which I think is always mailed to the editors of THE 


ELECTRICIAN. I shall feel greatly obliged to you if you will 
kindly transmit one of these copies to Prof. Morris, whose 


address is unknown to me. I do not doubt that both you and 


Prof. Morris, after having seen my report, will admit what I- 


state—viz., that the substantial part of my method is identical 


with that of the method invented by Prof. Morris and that my 


researches preceded by many months those of Prof. Morris. 
Indeed, it seems to me that my researches were wider and more 


complete than the latter, especially in regard to the discussion 


on the sensibility and exactness of the method and its field of 
application. 


These statements of mine, which rest upon weiecumistances of 
fact and which everybody may verify, are not intended, on the, 


other hand, to detract from the merit of Prof. Morris’s work, 
who, I am quite sure, undertook his researches without know- 
ing that I had preceded him. 


I request you kindly to communicate T letter to Prof. 


Morris ang panes it in THE Evectrictan.—I am, &c., 
Uco Borponl, 


Rome, Nov. 4. for Engineers, at Rome. 


We have submitted the above letter to Prof. Morris from 
whom we have received the following reply :— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig : I have to thank you for the opportunity which vou 
kindly give me for replying to Prof. U. Bordoni's letter of the 
4th inst., on the Measurement of Wind Velocity. 

I have read with great interest the report of Prof. Bordoni's 
Paper in the * Nuovo Cimento” for April of this year. I 
frankly admit that the underlying principle which I am using 


in one of my methods is identical with that used by Prof. 


Bordoni, and that his researches were prior to minc, though 


- — ——— —— — 


peak would mere notice and it is for this A teaeon vproosniysott that it ' *U. Bordoni, “Un n procedimento per la misura della velocità à dei gas. 


P 


pp. 241-283), which, as is well known, is the official : 
This part was issuc al 


Professor of Technical Physics at the Royal School 
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quite unknown to me ; but I believe that Prof. Bordoni will 
find that there is another “rival” in the field, to wit Dr. 
Kennelly, who published in June, 1909, à Paper entitled ** The 
Convection of Heat from Small Copper Wires” (** Trans." Amer. 
Inst. Electr. Engrs.) And so far as the underlying principle 
is concerned he is in front of us both. 

An examination as to how the principle has been applied 
will show that the method first adopted by me was substantially 
the same as that which Prof. Bordoni has been using, onlv he 
has elaborated it, working out the details with great ingenuity, 
thus turning it into a really accurate method. In my own case, 
however, I abandoned it in favour of the “ constant tempera- 
ture bridge " method, attracted by the simplicity of the relation 
between the energy used in heating the bridge and the wind 
velocity. 

Further points to be noted are that this method possesses 
the advantage of being suitable for the measurement of velo- 
cities of from, say, two to at least 100 miles per hour ; also that 
the instruments employed are of robust type. 

May I conclude by thanking Prof. Bordoni for drawing my 
attention to his interesting and most valuable Paper.—I am, &c. 

J. T. Monnis. 

East London College, Mile End-road, E., Nov. 20. 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENT COMMITTEE. 


The Select Committee of the House of Commons appointed to consider 
the proposed agreement between the Postmaster-General and the 
Marconi Wireless Telegraph Co.'in regard to a system of Imperial wireless 
telegraphy continued its proceedings on Thursday last week and during 
the present week. 

Mr. Beecu THOMPSON, whose examination was continued, said he was 
not there for any personal motive, but at the invitation of the Committee. 

The CHAIRMAN said the witness was called on the suggestion of the 
Universal Radio Synd. (Ltd.), who desired it to be understood, however, 
that Mr. Beech Thompson was not directly interested in their company. 

In reply to Mr. Parker, Witness said the arrangement under which 
the original Poulsen Co. could use the American im provements might not 
necessarily apply to the London Syndicate. He did not know the 
relations between the two. He could not say whether Mr. Gandil at 
the time he made his offer to the British Government was in a position 
to do the long-distance work. He had not the improvements which the 
American company had, but he might have had something else which 
had not been disclosed to him (witness). Although the U.S. Government 
were under contract to have and actually had installed what he believed 
were Fessenden instruments at their Arlington station, they asked for 
the Federal Company’s instruments to be put in, and as a result they now 
wanted the Federal Company’s instruments for all the wireless work the 
Government did. He believed it had been demonstrated that his system 
could work from 2,500 to 3,000 miles every hour of the day. They were 
not doing it between San Francisco and Honolulu, but he thought any 
unprejudiced expert would say they could do it with more power. 

Replying to Mr. Micmaster: His company acquired the Poulsen 
patents for America on Aug. 13, 1911. The tentative agreement giving 
them tho right to purchase was made in July, 1910. He did not know 
anything about the operation of the Poulsen interests in this country. 
The day before he left he sent a Press message of 2,750 words from 
Honolulu to San Francisco without a single error or repetition. From 
ob:ervation, he had found that Marconi'a did not seem to be able to 
maintain 20 words a minute. The Poulsen maintained about 30. AH 
his company’s operators had been in other wireless services, and they 
suid that when they were in the other services they could not read the 
Poulsen messages, but now they could read the messages of other systems. 

In reply to Mr. Amery : He was certain that he could do 2,000 miles 
for 24 hours either over land or sea. For a reliable service his system 
would carry over longer distances with less power than that of the 
Marconi Company. ‘That was due to the superiority of the continuous 
wave over the broken wave. For strategical purposes he thought it 
better to have two stations at each point, so that one could be scnding 
in one direction and the other in the other direction. He would be 
willing to erect and equip six stations at 2,000 miles intervals in various 
parts of the world at cost price plus a reasonably small profit and, say, 
10 per cent. of the receipts. He would do it in eight months. With 
regard to the question of the arrangement to be entered into with the 
London syndicate, nothing definite could be said at present. 

In reply to the Hon. Neil Primrose: Ho could ercet two stations to 
communicate over 2,000 miles, and prove within a week after their 
erection that they were satisfactory. In competition with the Western 
Union and Postal Telegraph Companies, his company transmitted 50 per 
cent. more words for a given charge. 

In reply to Mr. Faber: Four experts who had expressed the opinion 


that Marconi had held back the art about 15 years were John Stone ' 


Stone and Dr. Lee de Forest (both of whom had spark systems of their © 
own), Mr. C. F. Elwell (his own company's expert), and Prof. Ryan (of 
Stanford University), who, though not a wireless expert, was conversant’ - 
with the higher technical matters at the university. Witness had also at 
home written opinions from others whose names he could not remember. 
They were of opinion that Marconi's were working on wrong lines and 
with a spark that could never be developed for the higher class of tele- 
graphic work, and that the undamped wave was a means of almost 
unlimited growth and development. With his financial backers, he 
would have taken on the contract for six stations for the British Govern- 
ment any time within the last two years. He would have had the six 
Stations working in 12 months, and he would not ask the British Govern- : 
ment to put the money up until his company had done what they said 
they could do. A contract like that the Marconi were getting would be 
excellent business for his company. If his company made satisfactory 
arrangements with the new English company, he would be in a position 
to undertake the Imperial contract if it were offered to him. 

In reply to Mr. Handell Booth: His company's capital was 25 
million dollars. He refu ed to state whether that was the nominal or - 
subscribed or paid-up capital, or to produce a balance-sheet. He could 
not say whether the actual working of his stations equipped for the U.S. 
Government would be the earliest future indication of the further pro- 
gress of his system. Politics were responsible for a good deal] in America, 
as they appeared to be here. The value of the company’s stock on the - 
San Francisco Stock Exchange last month was $35 to $38 per $100 share. 

In reply to Lord R'b'rt Cecil: He believed his company had the 
cure for statics, and that there was nothing to prevent them going on to 
long distances now. He thought the Government should take the advice 
of an unbiased expert before coming to a decision. 

In reply to Mr. Moonev : He had heard messages at 12 o'clock noon 
at San Francisco from Honolulu. There had been five or six important 
American patents for improvements in the Poulsen system taken out - 
during the last six months. His company did not hold those patenta, 
but they had the right to acquire them. The Danish Poulsen interesta 
would have to come to him if they wanted the use of them, as also would 
Mr. Gandil or the London Syndicate. 

In reply to Mr. Falconer : His company had not at present the right 
to use the Poulsen patenta in the United Kingdom, but he could at one 
time have tendered for the Imperial wireless scheme, as he could then 
have acquired the British patents. It was only within the last four 
months he had been willing to negotiate with the U.S. Government for 
the purchase of his company's instruments, because until that time he 
had not been satisfied that the system had reached a sufficiently developed 
stage. He thought it reasonable that the British Government asked 
Mr. Gandil to prove that he could work over 2,000 miles before placing 
& contract with him. He would have been prepared to have taken on 
& contract to equip stations at his company's own cost and to receive no 
pay if they did not comply with the requirements, and also to forfeit a | 
deposit. He agreed that it was largely true that one could not tell 
exactly how long it would take to work up to 2.000 miles all-day working 
until he had actually done it, but one might know that he could do the 
distance if he had discovered all the laws governing the antennas, power, 
&c. 

Witness informed the chairman that the space usually occupied by 
his company's stations was an average of about 15 acres; in no case more 
than 20. 

This concluded Mr. Beech Thom pson's evidence, and the Committee 
adjourned until Monday. 

On Monday Sir Davin GRAAFF stated, in reply to Mr. Fab r, that the 
South African Government approved the Marconi contract. He and 
the Postmaster-General of South Africa discussed it, and agreed that it 
was satisfactory. 

In reply to Lord Rober! Cecil : E understand the Admiralty estimate 
was somewhat lower than Marconi’s, but I did not hear any of the details, 

Further examined by Mr. Faber : They did not consider the Admiralty 
scheme. The British Post Office informed the South African Government 
that they had a quotation from the Admiralty for a high-power station. 
His Government would provide the sites, but no detinite sites had yet 
been located. He understood that the Marconi duplex system would | 
require a double site, and that the sites worked out at about 75 acres 
per station. The South African Government attached great value to 
the scheme, both from the strategical and commercial standpoint, but 
the strategical aspect chiefly. He was informed by the British Post 
Office that the estimate of revenue at each of the stations (£316,000), 
which appeared in the report of the meeting of the Imperial Wireless 
Committee of Jan. 17, was a speculative one, based on 20 hours’ duplex 
working daily at 20 words a minute, and it was not anticipated that so 
large à revenue would be obtained at the outset. 

By Mr. Falconer: He and his Government agreed with the opinion 
expressed by the Landing Rights Committee that such a scheme from 
a strategical point of view was of vital importance, and he also agreed 
with the resolution of the Imperial Defence Committee that the stations 
should be erected as soon as possible. From the strategical point of view, 
efficiency was of greater importance than economy. He heard the 
evidence of Mr. Beech Thompson (of the Federal Wireless Telegraph Co.) 
and he thought most of his suggestions were in the clouds, and he (Wit- 
ness) would not have supported a proposal to give his company a contract 
at the present stage. Assuming that the Poulsen people had only the 
British patents, that they had no capital, and that they had never con- 
structed a station which had worked continnously night and day over 
a range beyond 1.000 miles, his Government would not have considered 
favourably a proposal to enter into a contract with them, 

By Lord Robert Cecil: It was important that the South African ` 
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colonies should be in touch with the Empire in time of war. There was 
a certain danger of cable cutting in time of war. He believed there 
were four separate cable routes to South Africa, two on the east and 
two on the west coast. He had not taken advice as to the risk of these 
cables being cut. Wireless could not be cut, but it could be jammed in 
certain conditions, and hindered by artificially created disturbances. He 
hoped there would eventually be a double wireless system to South 
Africa—to the east and west coasts. If a wireless station were jammed 
it would be as useless as a cut cable. That question was not investigated 
by his people, and he did not kno. whether it was investigated by the 
Government here. 

In reply to a question as to whether it was not desirable, from a 
strategical point of view, for the Admiralty to be in absolute control of 
the wireless service, Witness said his Government would use code. He 
did not know whether codes could always be deciphered. Perhaps the 
Admiralty would not be quite at home on shore, and the element of com- 
merce also came in. They did not have a technical committee in South 
Africa to advise them on the technical aspects of the scheme, but they 
had their own post office and telegraph people, including the Postmaster- 
General (Mr. Wilson) and the chief engineer of the Telegraph De partment 
and his staff. When he (Witness) discussed the matter with the Post- 
master-General, he argued against the Marconi proposal at first, with the 
object of getting something cheaper, but ultimately he was convinced 
that it was the best thing to adopt. < 

By Mr. Amerv: He did not know the report of the Technical Sub- 
committee was never presented to the Imperial Wireless Committee. 
He thought it would have been better if the report had been so submitted. 
It seemed a curious proceeding to keep back the report, but he was not 
acquainted with the circumstances, 

: Mr. WM. REDMOND said four members of the sub-Committee were also 
members of the Wireless Committee. 

In regard to the question whether the Marconi system was likely to 
be successful in the tropics—from Mombasa to Pretoria—Witness said 
that was a point in favour of giving the contract to Marconi; he would 
rather Marconi undertook the responsibility than the Navy or his own 
Government. 

In reply to Mr. Wm. Redmond: The Australian Government said they 
had better terms from the Telefunken Com pany, but that referred to short- 
distance communication, and the New Zealand Government asked that 
the conditions should be made that Marconi's should not charge them 
more for the equipment of stations than they were now charging the 
Imperial Government, so that it was not correct to say Australia or New 
Zealand had stood out of the scheme because of any prejudice against 
the Marconi Company or because they had better terms, or because they 
did net wish to take part in the communication throughout the Em pire. 
No agrcement had yet been made as to the proportion of the cost to be 
borne by South Africa. The South African Government would have 
welcomed the Poulsen Company if they could have done as well as or 
better than the Marconi Company. He would not add “or even the 
German company "—that was going a little bit far. South Africa gave 
preference to British companies. They did consider where the company 
was registered and where the capital was found. 

Mr. FALCONER said the witness had remarked that he did not know the 
whole of the circumstances in which the ‘Technical *ub-Committee'8 
report was withheld from the Imperial > ireless Committee, and he (Mr. 
Falconer) explained that at a meeting of the latter committee Mr. 
Samuel proposed, and the Committee decided, that Mr. Samuel should 
see Mr. Gand] again and ascertain whether he would be prepared to 
give a demonstration over 2,000 miles within a month, or at most three 
months; that if Mr. Ga dil could not undertake to give such a demon- 
stration and to waive the restriction as to the use of the Poulsen appa- 
ratus for communication with other systems in other countries, he 
(Mr. Samuel) should write to Mr. Isaacs that the Committee were inclined 
to recommend the acceptance of the Marconi offer on certain conditions. 
Mr. Gandil could not comply with either of the two essential conditions 
laid down with regard to the Poulsen system. Having these facts in 
mind, he asked the witness ‘Would he have thought it necessary in such 
a case to have spent further time in convening a meeting of the Imperial 
Wireless Committce to consider the merits and demerits of the Poulsen 
system ? ” 

Witness did not see any necessity in those circumstances, to convene 
^ meeting of the Wireless Committee to consider the report of the Tech- 
nical ub-Committee. The South African Government, the Admiralty, 
the War Office and the Post Office all knew the terms arranged with 
Marconi’s Company, and, that being so, there was nothing wrong in not 
submitting the report of the Technical sub-Committee to the Wireless 
Committee. It might be a matter of opinion, but he was satisfied that 
the two essentials for which the Wireless Committee stipulated for 
Poulsen’s could not be complied with, and therefore it was not wrong to 
proceed with the negotiations with Marconi's Company. 

In reply to the Chairman: He had heard Mr. Beech Thompson's 
evidence. If he (Sir David Graaff) had to make a contract again, he 
would still go on and give it to Marconi's Com pany—more so, after hearing 
Mr. Beech Thompson's evidence. 

The Wir :Ess replied in the negative to the formula which the Chairman 
has decided to put to each witness as to whether he or any of his family 


are interested in Marconís Company or any company or syndicate. 


connected therewith. 

Sir ALEXANDER KING was now re-called, and said, in reply to Mr. 
-Terrel!, that before the Post Office agreed to pay the Marconi Company 
10 per cent. of the gross receipts they had no reliable estimate. ‘The 
possible receipts per station working 20 hours a day were estimated at 

£316,000. They did not know what the ratesor the traftic would be. It 


was possible that the receipts might not be sufficient to pay the expenses, 
and that there would be a dead loss of 10 per cent. They went into the 
cost of working. He was afraid it would not be possible to form an 
opinion as to the probable traflic. The increase in cable traffic, conse- 
quent upon a reduction of rates, was not in any definite proportion. He 
thought the cable companies could give an estimate of what increase in 
traffic would follow a reduction of, say, 6d. a word; but he thought they 
would say it was a rough estimate and not to be relied upon. The Post 
Office saw the effects the same as the companies, but they could not give 
any definite figure ; one expert might say it would increase 20, another 
50 and another 100 per cent. The question of what the 10 per cent. 
would bring in to the Marconi Company did not affect the prinoiple. 
The Postmaster-General thought the 10 per cent. would be a fair figure 
because that was the royalty that had been paid by the telephone 
licensees. Witness could not believe Parliament, in giving the Post 
Office power over wireless work, ever intended that it should use that 
power to coerce a contractor. He thought the very suggestion of such a 
course was dishonest. He disagreed with Mr. Terrell's suggestion that 
the cases of the ordinary telegraphs and wireless telegraphy were similar. 
In the case of the telegraphs a monopoly was given to the Postmaster 
General, but in the case of wireless it was no monopoly ; the Postmaster- 
General was appointed as the licensing authority. Parliament never 
intended that he should use his power to prevent the development of 
inventions or to impose restrictions on contractors. The terms of the 
Wireless Telegraph Act, 1904, were very different from those of the 
Telegraph Act. ‘he 1904 Act did not provide that no one should use 
wircless telegraphy without the '* consent ” of the Postmaster-General, 
but it did provide that the “licence” of the Postmaster-General was 
necessary. The Postmaster-General was made the licensing authority 
in the same way as the Inland Revenue and other departments issued 
licences. That did not give that authority a monopoly. The Act said 
“the Postmaster-General shall license " ; it was imperative upon him 
in certain cases. 

Mr. TERRELL said the Act meant that nobody but the Postmaster 
General should use the system for public purposes. 

Sir ALEXANDER KING, continuing, said the Telegraph Act said the 
telegraph was the monopoly of the Postmaster-General, but the Wireless 
Act only said that nobody should instal or work apparatus on British 
territory or British ships except under licence from the Postmaster- 
General. The object of the Act was not that the Postmaster-General 
should be the only person to have the right to practise wireless telegraphy 3 
it was to regulate its use. The Americans passed an Act for the same 
purpose recently. It was to regulate wireless telegraphy and put it 
under Government control, but not to give the Government a monopoly. 
Mr. Terrell had suggested that the Post Office had neglected its duty by 
not saying to the company: “ If you do not reduce these charges we will 
take away these licences," When Mr. Terrell had made that suggestion 
he was not only referring to future stations, but to Clifden and Poldhu. 
It would be unfair to say to the company: “ If you do not accept terms 
that are unfair from your point of view we will sec that you do not ever 
get a licence." 

Mr. TERRELL: I suggested that you might say: “ We will put up 
stations ourselves, use your patents and pay what the Treasury decides, 
and we will not give you a licence to put up your stations." Did yout 
negotiate on that basis at all ?—I did not. Or, rather, I should qualify 
that; we did put it to them that if they were unreasonable we should 
get the stations put up ourselves. 

On Wednesday Sir ALEXANDER Kno said his previous statement that 
the revenue was estimated at £316,000 per station was incorrect. That 
was the amount for the whole of the stations. 

The CHAIRMAN said that he had received a letter from Mr. Beech 
Thompson, stating that he had been informed that since Nov. 7 com- 
munication had been maintained 24 hours a day between San Francisco 
and Honolulu, and (the Chairman further said) a communication sent by 
the Foreign Office to tbe Post Office and stated that the British Consul- 
General at San Francisco reported that he had been informed by the 
Poulsen Wireless Telegraph Co. that they had not yet succeeded in 
establishing communication between San Francisco and Honolulu by 
day. The Consul-General’s report was dated Nov. 15. 

Sir ALEXANDER KING said, in reply to Mr. Harold Smith, that his pre- 
vious answer on the subject did not suggest that the Post Office did not 
make further efforts on the suggestion of the Treasury, to get à provision 
inserted in the agreement that the royaly should be reduced if the 
quantity of Marconi apparatus used in the stations was reduced. They 
did not, however, threaten to refuse to enter into the agreement if that 
proviso were not accepted. Knowing the Post Office had failed to get 
that condition inserted, the Treasury gave them verbal authority to 
accept the tender. By acquiring any essential patent the Marconi Co. 
could still obtain the royalty, but the seller, knowing the position, wopld 
put his priee up accordingly. He really thought this would not be of 
financial advantage to them. 

In answer to Mr. Smith, who read extracts from the directors’ report 
and ehairman's speech of the Marconi Co. to the etfect that the contract 
would be of considerable revenue for many years, witness said any big 
contract assisted a company to build up a monopoly. The Post Office 
had. prima facie reason to take it that the Marconi patents were valid, a3 
they had never been threatened. His previous statement that it did not 
matter whether they were valid or not was an indisereet one, but it only 
meant that the agreement provided that the company would indemnity 
the Post Office in the event of a successful action against them. 

Mr. Repmonp said if the Marconi patents were proved invalid it would 
make the whole agreement void, and Mr. Smith agreed that this was so. 

Witness said the experts who advised the Post Office as to the Marcont 
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Co. being preferable to other companies were the experts who sat on the 
Landing Rights Committee and the Imperial Wireless Committee, four 
of whom were also on the Technical Sub-committee. He thought that 
the fact that the Marconi Co. paid 30 p^r cent. last year showed that they 
were in a prosperous condition. In case the company should have to 
make any repayment to the Government they had arranged to deposit 
recurities. The securitics were liens on the shares of Marconi’s Inter- 
national Marine Communicating Co. and the American Marconi Co. He 
was not in a position to deny the statement that the Marconi Co. relied 
mainly on the ‘four sevens ” patent, which expircd in 1914, and the 
Lodge-Muirhead patent, which expircd in 1918. It was probable that the 
former would be renewed. | 

Mr. SMITH disagreed as to the prospect of renewal. 

WiTNESS said the sooner the patents expired the better it would be for 
the Post Office, as they would get the stations then frce of royalty. He 
thought the “four sevens ” patent would be renewed, and before the 
Lcdge-Muirhead patcnt ran out there might be another master patent. 
The Post Office had two proofs that the Marconi trans-Atlantic service 
was a continuous commercial service. The Post Office carried the mes- 
sages over its wires, and they also picked up the Marconi signals on their 
own small stations. It was impossible for any ship to send out the 
20,000 ft. wave, and therefore it was not likely that any part of the 
Marconi trans-Atlantic traffic was relayed. It was not merely a spirit of 
optimism that made the Post Office believe that the company could cope 

:gularly with very heavy traffic. They had information as to th: num- 
b:r of words per minute they could do, and they knew they were over- 
coming their difficulties, but h^ admitted that their present service had 
not completely proved that they could cope with great pressure of work 
continuously throughout the day. The Post Office had accepted the 
agrcement before they had proof that the Marconi Co. could work by 
automatic at 50 words a minute, the speed at which they were bound by 
the agreement to work, except in cases of exceptional atmospheric dis- 
turbance, when they guaranteed 20 words a minute by key working. The 
Post Office experts informed him that any efficient system could be 
adapted for automatic at 50 words a minute. Assuming that the agree- 
ment was ratified, so that the Post Office could go on and select the sites, 
the foundations and the buildings would be ready, he estimated, by Aug. 1, 
after which the com pany could take 12 months, plus seven days, for getting 
the stations to work and handing them over to the Government. 

Mr. Smita said there was nothing in the agreement to compel th: 
Marconi Co. to get the stations ready to hand over to the Government by 
any specificd date. There was nothing in the agreement giving the 
Government the right to rescind the agrcement if the company failed to 
hand over the stations to the Government in an efficient condition. 

WiTNESS said 12 months and seven days was the longest period the 
company could claim. At the end of that period, or, at the option of the 
Postmaster-General, at the end of the further six months’ working, which 
the company had to do to entitle them to the final completion certificate, 
if the efficiency of a station was not proved the Postmaster-General had 
the right, under the agreement, to give the company two months’ notice 
to remove their plan . ; : 

By Mr. Parker: The Treasury wer) not in the habit of expressing 
their complete satisfaction with any bargain made on behalf of the 
Government. He could not at the moment recollect any bargain on 
which the Treasury had no financial point to raise. The Treasury were 
anxious that th» Marconi Com pany should not have an absolute monopoly. 
The urgency was caused by the fear of being forestalled. A station with 
a certain wave-length practically sccur:d the monopoly of that wave- 
length in its neighbourhood. He was afraid there was a danger of our 
losing that opportunity. He had some information regarding & new 
. Scheme of the French Government for establishing wireless stations. 

Yesterday (Thursday) Sir ALExANDER KrNa was furtherexamined and 
said it was not true that the Marconi Company had been specially favoured. 
He repudiated the suggestion that the heads or officials of any of the 
Government Departments had any reason for supporting the acceptance 
of the Marconi tender, except that they believed it to be in the interests 
of the State. Sir Alexander also read communications from the Foreign 
Office containing a report from Mr. Ross, the British Consul-General for 
San Francisco, stating that a message had been received by him between 
1 p.m. and 1:37 p.m. on the previous day which had been transmitted by 
the Poulsen system from Honolulu. The message was in words and was 
correctly transmitted. A message was also sent by Mr. Ross between 
the times mentioned from San Francisco and Honolulu. 

Sir Alexander King's examination was concluded, and Mr. H. A. 
Madge, wireless telegraphy expert on H.M.S. “ Vernon.” was called and 
gave his opinion on the Marconi agreement. 

A report of the day's proceedings will appear in our next issue. 


It was announced a few days ago that the Postmaster-General had 
informed Mr. Norman Craig, M.P., that a Blue Book containing many 
documents of a confidential character had been issued to members of 
the Select Committee which is inquiring into the Marconi agreement, 
but was not available for publication as a Parliamentary piper. 


LIGHT RAILWAYS BILL. 


In the House of Commons on Monday this Bill, as amended in Standing 
Committee, was considered. 

Mr. J. M. ROBERTSON moved to omit Clause 2 (which authorised the 
Light Railway Commissioners to authorise trackless-trolly systems). 
He explained that in Committee an amendment which the Government 
opposed was carried with the avowed object of making it possible to 
require the promoters of a trackless-trolly scheme to pay for damage 
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' dove to the roads by the svstem. The Government attempted to frame 


& more guarded amendment which would clearly prevent such promoters 
being mulcted if no damage was caused. Even the new amendment, 
however, was regarded by tramway undertakers who were connected 
with trackless trollies as being so great an evil that they would rather 
have no provision made on behalf of the trackless svstem in the Bill than 
accept it. "Therefore, it did not appear reasonable to persist with an 
amended clause when those who were intended to b2nefit by it declared 
that it would confer no benefit on them. The result would b» to leave 
matters connected with trackless trollies exactly in th» position which 


. they had hitherto occupied. Questions of responsibility for road main- 


tenance should be dealt with in a general and systematic manner. As 
the clause was the most controversial part of the Bill it was desired to 
omit it in order to facilitate the construction of light railways. 

After discussion it was decided to omit the clause. 

Mr. ROBERTSON next moved a drafting amendment to Clause 6. He 
said that it was designed to meet the fear expressed in Committee, that 
the local authorities would b» under no check. 

The amendment having been carried, and other miaor amendments 
having been agreed to, the Bill was read a third tim». 


LEGAL INTELLIGENCE. 


qa 


The Telephone Arbitration. 


On Monday the Railway and Canil Commission?rs continued the 
hearing of this arbitration. 

The Solicitor-General (Sir Joux Stmon, K.C.) resumed his summing- 
up of the case on behalf of the Postmaster-Gencral. On the question of 
the constraction of the companys’ plant he dealt with the amount which 
should be added to the contractor's total charges for employers’ burden 
in order to arrive at the total cost of construction. "The Postmaster- 
General had produced a great body of evidence, which showed that 5 per 
cent. was a proper allowance to cover the burdens which fell on the 
shoulders of the employers. The company had charged 10-835 per cent. 

Sir JaMES WoopHOUSE pointed out that the Telephone Company, 
having no statutory rights, had to arrange for wayleaves which might 
have involved an enormous amount of correspondence and difficulty. 
Telephone construction could not be treated too much like tramway con- 
struction where the works were concentrated and the cost and difficulty 
in obtaining wayleaves must be taken into account. 

The SoLicITOR-GENERAL admitted that there were special difficulties 
in that respect, but argued that the obtaining of wayleaves was not part 
of the contractors’ business. It was the duty of the employers, and, 
therefore, should figure as a special item of cost. 

The Solic tor-Gen^rai also submitted that the claim of the company 
in respect of stations was exaggcrited. The company claimed £38 odd 
p?r station with 2-63 miles of wire, while the experience of the Post Office 
was that a station with 3-53 miles of wire cost a little under £32. If the 
company had the same quantity of wire in cach station as the Post 
Office, the claim of the company p2r station would be increased to £46. 

Sir ALFRED Cripps, K.C. (for the company), interposing. said he was 
glad to be able to inform the Court that certain additional figures had 
been agrecd betwcen the parties, and that other items were receiving 
careful attention with a view to an agrcement. 

The SoLiCITOR-GENERAL, continuing, said the National Telephone Co. 
had offered no explanation of its records in regard to the expenditure on 
plant construction. For reasons good or bad, it was agreed that the Post 
Office was not to look at the company's books. Presumably the agree- 
ment was made for good consideration. The Post Office was not to call 
the people who had been in the company's service, and it was to treat the 
company's books as though they were sealed round. The Post Office had 
loyally done that. Yet, notwithstanding the agreement he did not see 
why the company should be prevented from giving an explanation of 
how much money was spent on plant construction. . With regard to 
depreciation, two methods were mentioned—namely, the straight line 
method, as against Sir William Plender's new method of a sinking fund. 
The method suggested on behalf of the company had the very odd 
feature that it was to be applied for the first time in the history of tho 
transfer of plant when they were dealing with a claim of £20,000,000. 
It also had the curious feature that the sinking fund was a method which 
laid down as an axiom that plant when half-way through its life would 
always be worth more to sell than one-half of the original cost. The right 
method to apply for depreciation was the “ straight line " method. 

On Wednesday the Solicitor-General continued his address, dealing 
with th? subject of depreciation. On the latter point he said it had been 
proved to demonstration that in arriving at th^ value of a portion of the 

lant th^ Court. was bound to take into consideration the fact that its 

ife was threatened by the withdrawal of the wayleaves. 

Sir A. Cripps, K.C., said that the Company had takea the natural life, 
which was shorter than the average wayleave life. 

Mr. Justice LAWRENCE expressed regret that the extent to which way- 
leaves wer? taken away had not been properly developed when the wit- 
nesses gave their evidence. 

The SoriciTOR-GENERAL argued that the Court had not b^en left 
absolutely without evidence on the point. At the commencement of tho 
present year, he said, the Postmaster-General took over 427,547 poles, 
and between Jan. | and June 20 the wayleaves affecting 850 of them 
would bs withdrawn. 

The hearing was again adjourred, 


(Leaau IwTRLLIGENC: continued on page 287.) Lore: 
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A CASE FOR BULK SUPPLY. 


The extension of the larger electricity undertakings in 
this country has in a number of instances resulted in the 
laying of feeders outside the municipal boundary into areas 
under the control of county or rural district councils. 
The power plants of the larger municipalities have an 
aggregate capacity of thousands of kilowatts, and are 
capable of the efficient transmission of energy over 
considerable distances. These economical sources of 
supply and the fact that energy is distributed over wide 
areas place the small private plant at a considerable dis- 
count. Owners of private commercial and hotel installa- 
tions have replaced, and are replacing, their own generating 
plants with the local electric service. In Glasgow, Birming- 
ham, Manchester and Liverpool the municipal supply has 
. been extended into the outlying districts, and the smaller 
steam-driven stations formerly run by urban or rural 
district councils have been closed down. These great cities 
have established a precedent which we think might, with 
profit, be followed in the Brighton area. The Hove 
electricity undertaking has since 1892 been conducted by a 
company. At last week’s meeting of the Hove Council 
(as announced in THE ELECTRICIAN, Nov. 15th) it was 
decided to purchase the electricity undertaking from the 
company. The Council now have under consideration a 
. project for the extension of the station, which is steam- 
driven, by the installation of Diesel engines. We think 


that local electricity service conditions do not justify such 
acourse. The transmission cables of the Brighton Corpora- 
tion are contiguous with the Hove district, and some 
arrangement should be made whereby the existing 
generating station in Hove is made a sub-station, and is 
equipped with rotary plant for the transmission of energy 
for network in the immediate neighbourhood. The 
Brighton Corporation supplies the Aldrington area at 
460 volts in bulk, and there is a prospect of a 550-volt 
traction supply being needed for trolly "buses in the near 
future. Rotary sub-station plant driven by synchronous 
or induction motors would therefore meet the case ‘in 
Hove exactly. The matter is one for arrangement between 
the Hove and Brighton Corporations. The undertaking 
of the latter is conducted upon progressive lines, and the 
settlement of the rate to be paid for energy by the former 
should not be a difficult matter. The present engineer-in- 
charge of the Hove undertaking would still remain the 
chief official and he would have great opportunities of 
developing the supply, being relieved of the responsibility 
of running a steam-driven station. We hope that the Hove 
Council will be able to consider the proposition on the above 
lines. The arrangement would prove highly advantageous 
to both corporate bodies, and would have a beneficial 
influence on electricity supply throughout the Greater 
Brighton area. The Hove public would be better served by 
taking a supply from Brighton, and its electricity under- 


taking could be conducted on far more profitable lines than 


if the present uneconomical plant is bolstered up for the 
sake of a costly independence. The problem presented to 
the Hove Council calls for but one solution. Electricity 
supply in bulk, and that from the available local suppliers, 
the Brighton Corporation. 


COMMERCIAL COMMENT. 
Christmas Opportunities. 

THE present boom in the electrical trade is likely to be 
accentuated by increased business during the Christmas 
season. There will be innumerable opportunities for the 
sale of electrical apparatus. Cooking utensils, such as 
breakfast table sets, toasters, egg boilers, chafing dishes and 
other nickelled metal ware, make unusual and, therefore, 
acceptable presents at Christmas and New Year. The 
better class electricity consumer should be encouraged to 
turn to these novelties and make purchases of them for 
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presents. A tastefully prepared folder for the lady or a 
judiciously worded letter for the master will be enough to 
drop the necessary hint. --Better still,-of course, would be 
a series of advertisements in the daily papers inserted on 
behalf of the industry -at large. Though expensive in 
| ` first cost, the time and trouble of envelope addressing, &c., 
required with circulars and folders would be spared. We 
venture to think that such an advertisement would empty 
the stock-rooms of the supply houses in a very short time. 


Coloured Arc Lighting. 

Durine the run of the Boston Electric Show a somewhat 
` novel use was made of arc lamps as a means of attracting 
the public to the exhibition. A length of street 3,000 ft. 
long was brilliantly illuminated with coloured flame arc 
lamps installed in clusters of four per post at 125 ft. intervals. 
The technical details of the scheme do not, for the moment, 
concern us, the point being that delicate “ tints of light ” 
were obtained by impregnating the carbons with colouring 
material. The colours selected were pink and green, and 
at open spaces and street junctions, in the length of 
thoroughfare lighted, 13 arcs per post were put up and the 
two colours blended in the different tiers of lamps. As 
many as 212 coloured flame arcs were installed in this way, 
. and provided an effective substitute for strings of coloured 
incandescent lamps. The method has many good features 
to recommend. it for what we may call advertisement and 
exhibition lighting. It might be tried this next Christmas 
in Electric-avenue, Brixton, where, we believe, a large 
number of flame arcs are already installed. The season’s 
shopping would be made delightfully kaleidoscopic. 


The Pitfalls of Electrical Finance. 

A WRITER in a recent issue of the “ Manchester Weckly 
Times " has taken upon himself the task of examining the 
finances of the Electricity Committee of the Manchester 
Corporation. It is evident from the way he deals with the 
operations of other spending departments of the Corporation, 
that he is determined to add his voice to those who cry out 
against the increasing burdens of the ratepayers. With 
this object we are much in sympathy, but we would point 
cut all the more strongly the futility of trying to enforce 
one’s views by means of incorrect arguments. This is 
exactly what this particular writer has been doing with the 
accounts of the Manchester Electricity Department. His 
argument is briefly this: The expenditure of almost every 
~ branch of the department is naturally heavy, therefore the 
department as a whole is casting ever increasing burdens 
on the ratepayers. He supports this contention by giving 
figures on the debit side, carefully neglecting those on the 
credit side, which would have shown that while the expen- 
diture has certainly increased, the revenue has increased in 
even greater proportion, and that the department, far from 
becoming a burden on the ratepayers, has been mulcted for 
contributions to the rates in à way which is not quite wise. 
It is à pity that such articles are ever published, as they do 
a great deal of harm among those who are not acquainted 
with the details of electrical! finance and give a quite in- 
correct idea of the financial position of the undertaking. 
Indeed, the object of this article is not at all clear, though 
it is probably political. 


CURRENT TRADE LITERATURE. 


Britannia Lamps.—Messrs. Watlington & Co. are issuing some 
attractive literature on Britannia lamps. We understand that a 
large stock is k pt in London at Britannia House, 48, Mi ton-street, 
E.C., and we were shown through the special stock room in whieh 
the lamps are kept. A deep tray system is employed, and the lamps 
are stored in a vertical position, each lamp packed in its own carton. 
The lamps are obtainable in all standard voltages and candle-powers- 


Pocket Catalogue.—The Cambridge Scientific Instrument Co. is 
issuing a neat pocket catalogue made up of stereos of its larger list. 
It is a publication of over 100 pp., but is of a size which is readily 
portable. 


Steam-Pipe Drainage.—A brochure has just been issued by George 
Wilkinson, Beach Mount, Harrogate, describing the ** Losles ” system 
of steam-pipe drainage. This is recommended as a simple method of 
returning the water of condensation from steam pipes to the boilers. 
There is an entire absence of moving parts. 


The Book of the '* Excello." —The Union Electric Co. is to be con- 
gratulated on the style and arrangement of its latest pamphlet No. 107, 
describing the ** Excello " arc lamp and its general applications. The 
list is made up of some 50 pages of extremely useful matter on flame 
arcs in general and the ** Excello " lamp in particular. 


Double Helical Gears.—The Power Plant Co., West Drayton, 
Middlesex, has ready list No. 5, describing its complete range of 
machine-cut double helical gears. The list includes interesting 
illustrations of the applications of these gears in engineering practice. 


" Gral”? Wire Lamps.—An abridged price list, issued by the 
Armorduct Mfg. Co., notifies that the “ Gral " wire lamp can be 
obtained in two qualities. One of these is British made, and tho 
makers claim that the chief feature of the filament is its permanent 
strength. This lamp is obtainable in voltages ranging from 25 to 
260 and candle-powers from 7 to 900. The lowest candle-power.of 
the high-voltage lamp is 14-5, and of the low-voltage lamp 7-2. The 
other lamp is a Continental wire lamp which is claimed to be a high- 
grade product at a competitive price. The list also gives particulars 
of a number of fittings and retlectors for use with these lamps. 


Christmas Novelties.—The Electrical Co. is keenly alive to the 
value of numerous pieces of electrical apparatus as Christmas and 
New Year presents. The M. & A. department is sending out an 
attractively prepared folder with holly berry borders itemising 
kettles, the pygmy heater, flat irons, electric clocks and pocket 
electric lamps; also the extremely useful device the electric hair 
dryer. The wording around this latter has quite a homely smack 
about it. ‘‘ After the baby's bath, and especially if his skin is 
tender, dry him with the warm draught. not too close, of course. We 
should like to see his smile." Contractors should apply early for 
copies so as to get them out to correspondents in time to encourage 
the Christmas trade. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of Alfd. Sitch, electrical engineer, &c., 77, Breck. 
nock-road, London, N.W., is suspended for two years ending Oct. 22, 
1914. 


First and final dividends of 20s. and 4 per cent. interest will be paid 
at Bankruptcy-buildings, London, W.C., on 23rd inst., to creditors of 
Harry Thorpe and Harry John Salter, electrical engineers, 235, High 
Holborn, W.C., and St. George's Works. Eden-grove, Holloway, N., 
London, and in respect of the separate estate of Harry Thorpe. 


A supplemental dividend of 4s. 61d. will be payable on Nov. 26 at 
the O. R.'s, York City Bank-chambers, Lowgate, Hull, to creditors of 
Fred Shaw, electrical contractor, 258, Hessle-road, Hull. 


A first and final dividend of 4s. 10d. is payable at the O.R.'s, 11, 
Dale-street, Liverpool, to creditors of Thos. Topping, electrical and 
mechanical engineer, 361, Lord-street, Southport. 


The British Hosiery & Electrolytic Bleaching Co. (Ltd.) is being 
wound up voluntarily, and Mr. De W. Layton has been appointed 
liquidator. Claims to be sent to Mr. Layton by Dee, 3l. 


A meeting to receive an account of the winding up of British 
Electro-Ads. (Ltd.) will be held on Dec. 23 at the offices of Messrsg, 
Elles, Salaman & Co., 1 and 2, Bucklersbury, London, E.C. 
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EXTENSIONS. 


Dublin.—An inquiry was held on Tuesday into the application of 
the Corporation for sanction to borrow £28,100 for extending the 
electric supply cables, &c. hm 

The Lord Mayor made a statement as to the progress of the electricity 
undertaking and gave figures to show the rapid increase in the demand 
for current. There were now about 5,000 consumers, and they also had 
735 motors (of 4,500 H.P.) connected. Financially, the position had also 
greatly improved. Of the capital borrowed (about £660,000) over 
£150,000 had already been repaid. The present application was not one 
of importance and urgency, but was absolutely essential. It was im- 
possible for the Corporation to proceed extending without money for the 
necessary machinery and for the extensions of mains. "Their customers 
were coming in this yeareven in greater numbers than last, although they 
had, of course, less ground to work upon, and their maximum demand 
this winter would be considerably aver 6,000 kw., while their total avail- 
able supply was 9,000 kw. 

Mr. F. J. ALLAN, secretary Electricity Supply Committee, gave an out- 
line of the proposals with respect to the application of the proposed loan 
of £28,100, and he gave details of all previous loans, the unexpended 
balances in each case, and the manner in which the entire unex pended 
balance of £22,268 should be slightly altered as from their original appli- 
cation and otherwise allocated. 

The INsPEcTOR (Mr. P. C. Cow:xN) complimented Mr. Allan on the very 
satisfactory—almost model—manner in which he presented the figures. 

Mr. L. J. KETTLE, assistant electrical engineer, supplied technical 
details. 

Felixstowe.—An inquiry will be held here on Tuesday into the 
Council's application for sanction to borrow £4,050 for the electricity 
undertaking. 

Gravesend.—An inquiry was held here last week into the appli- 
cation of the Council for sanction to borrow £10,000 for extensions 
of the electricity supply undertaking. 

The town clerk (Mr. H. H. Brown) said £8,000 was prospective expen- 
diture on mains, £1,200 for house services, £500 for coal store, and £260 
for automatic stoker. On March 31, 1912, the revenue from private 
consumers had increased bv 22 per cent. over the preceding year, more 
than double anv previous year's increase. 

The electrical engineer (Mr. C. F. McInnes) explained that the expen- 
diture during the next four or five years would be considerably greater 
than it had been for the past three or four vears. Since April 1 contracts 
have been entered into for power supplies to the W. T. Henley’s Co. and 
the Imperial Paper Works, while there were other applications before the 
Council. The approximate cost in the first case would be £2,500, and it 
might be estimated that the cost of other contracts in view would involve 
an expenditure of about £6,200. . 

Grimsby.—At the meeting of the Public Lighting Committee on 
Monday the borough electrical engineer (Mr. W. A. Vignoles) pre- 
sented a report on extensions of the generating plant for the winter, 
1913-14. 

Ald. Moss said he thought the time had arrived when they had to 


increase their lighting capacity, and he proposed that Mr. Vignoles’ sug- 
gestions should be adopted. 


Ald. Hunt stated that they had a sinking fund of £6,000 and a reserve 
fund of £4,039, and he thought that should be used for the extension of 
the plant without applving for a loan of £8,000. 

The TOWN CLERK pointed out that the money could not be nsed for the 
purpose, as it belonged to the local government revenue. 

The Engineer's suggestion that the Committee should recommend the 
Council to proceed at once with the installation of additional plant at an 
estimated cost of £8,000 was adopted. 

Newport (Mon.)—An inquiry was held here last week into the 
Council's application for sanction to borrow £3,220 for a weighbridge, 
ash conveyor, boiler and superhcater. &c., at the electricity works. 
. Southend.—On Wednesday next an inquiry will be held into the 
application of the Corporation for sanction to borrow £3.000 for 
extensions of the electricity undertaking. 

Worcester.—On Tuesday the Council adopted a recommendation by 
the Electricity Committee to obtain sanction to a loan of £7,400 for 
the extension of the Hylton-road boiler house and also to a loan of 
£7,400 for the installation of additional plant. Extension of boiler- 
house, £1.200; extension bunkers and coal handling plant, £500; 
mechanical stoker for Powick boiler, £200 ; steam piping, &c., £150; 
induced draught plant. £250; 1.000 kw. steam turbine two- phase 
álternator, condenser and tounditións: £5,100. 
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- Barton-on-Humber. —Mr, Fred. Hopper has decided to apply for 
a provisional electric lighting order. 


. Brighton.—The Lighting Committee have authorised the engineer 


Icd 


&nd manager of the electricity works (Mr. John Christie) to prepare 
for distribution & fresh. pamphlet descriptive of the uses of electricity. 

Reporting upon tho assisted wiring scheme which the Council approved 
in June last, Mr. Christie states that most satisfactory progress has been 
made, nine installations being already connected, and others are in course 
of negotiation. He recommended a slight amendmeat of the conditions 
as to the purchase of installations. 

Mr. Christie also suggested that the Hirona with Messrs. Siemens 
Bros. Dynamo Works (Ltd.) for the supply of Wotan lamps for side street 
lighting be extended in view of the satisfaction the lamps had given. 

The above recommendations have been adopted. 


Cwmamman.—On Friday the Council had a further discussion 
on the question of electricity supply. 

The Council recently decided to adopt public electric lighting in their 
area, the electricity supply to be a municipal undertaking. The Clerk 
reported that, as a result of the recent canvass of ratepayer, 389 were 
found to be in favour and 270 against the scheme. 55 had not answered 
and there were 14 spoilt cards. It was, therefore, decided to obtain a 
provisional order, that Mr. Higgs be engaged as electrical engineer upon 


the terms of £5 per cent. on the outlay. It was resolved to adopt the slot 
system where desired. 


Dromore.—Last week the Council decided to apply for a provisional 
electric lighting order. 


Hove.—As announced in our last issue, the Corporation have 
decided, by 17 votes to 16, to give notice to the Hove Electric Light- 
ing Co. of intention to purchaseits undertaking and to promote a Bill 
for additional powers for developing electricity supply in the district. 

Ald. NYE moved the resolution that notice of the proposed purchase 
be given to the company, and said that if they were to purchase an under- 
taking making a profit of £15,000 a year in the ordinary course, they . 
would certainly have to pay 10 years’ purchase. If they went into the 
markct to buy it the cost would be £205,000. If they purchased it, the 
Council would, as soon as possible, provide new machinery for producing 
current at a considerably lower cost than at present, and thus help to 
make greater profits. They might thus be able at length to reduce the 
cost of generating power to the Brighton figure. In 21 years the Hove 
Company had built up a successful business, and had taken a great many 
thousands out of the pockets of the ratepayers. If their predecessors in 
office had shown a little speculative genius, all that money could have 
been saved to the ratepayers. What they had to do to-day was to 
exercise the right and stop that drain from the ratepayers’ pockets. By 
having a Parliamentary Bill for the purchase, they might probably get 
40 vears for the repayment of the loan. That would be an entirely 
different matter from getting a Bill through Parliament against the oppo- 
sition of all kinds of vested interests. If they got 40 ycars for the repay- 
ment of the loan, it would cost £9,750 per annum, and for 30 years £11,200 
per annum. The profits last year were £14,457, and if they got 40 years 
for the repayment of the loan there would be £5,757 excess of revenue, 
or £4,307 on a 30 years’ repayment. So he submitted that after the first 
few years there would be a prospect of considerable sums to assist the 
rates. What was the Council going to do with the Aldrington electric 
light undertaking, where thev had £10,000 invested, unless they bought 
that undertaking ? If they did not, they would have to “ give it away’ 
on the best terms they could get. The Aldrington undertaking was never 
entered into and never carried on with the idea of making it a success of 
itself, but only with the object of getting along until the time when they 
should amalgamate with that undertaking. 

Councillor Brown, in seconding, said the Council were purchasers and 
distributors of clectric current already. ‘The more important part of 
Hove was supplied by & private company. holding a monopoly for many 
years, and not under the control of the Corporation. That appeared to 
him a very anomalous condition of affairs, and after serious consideration 
he felt bound to support the proposal. 

Councillor CoorER reminded the Council that there was a large majority 
of the ratepayers against the purchase. 

Ald. LEENEY supported the purchase and pointed out that not one- 
fourteenth of the ratepayers were present at the recent. meeting. 

Aldermen CLARK and COLMAN supported and Councillors COCKBURN, 
DirLock and others opposed the purchas, and ultimately the resolution 
to give the company notice was carried by one vote. It was also resolved 
to promote a Bill to confirm the purchase and for further powers. 


Ilford.—The Council have refused consent to an application for a 
provisional order by the County of London Electric Supply Co. to 
enable them to supply electricity in bulk in the district. 

Manchester.—Mr. Dagnall has been elected chairman of the Elec- 
tricity Committee in succession to Mr. Geo. Howarth, who failed to 
secure re-election to the Council. 


Provisional Orders.—The following official notices of intention to 
apply for provisional electric lighting orders have been given :— 

Doncaster. Corporation, for Bentley-with-Arksey and Balby-with- 
Hexthorpe: Hazel Grove and Bramhall; and Lytham Urban Councils; 
Mid-Sussex Electric Light & Power Co. (Ltd.), for Cuckfidlds and Haywards 
Heath, &e. ; Weaverbam Electric ity Supply Co. (Ltd.), for parts of North- 
wich Rural Count il (Weaverham-cum-Milton, Acton, Cuddington, &c.). 

Salford.—The Electricity Committee has been reconstituted, and 
the membership has been increased from 14 to 16. 


Torquay.—Mr. W. Langdon has been re-elected chairman of the 
Electric Lighting Committee. 


- 


282 THE ELECTRICIAN, NOVEMBER 22, 1912. 


' LIGHTING NOTES. 


Chesham.—<s the question of public lighting is under discussion 
by a committee a proposal to acquire the local electric light company's 
undertaking is also to be considered by the same committee. 


Douglas.—The members of the Electric Lighting Committee have 
resigned in consequence of the attitude of the Council towards the 
proposed electric lighting scheme. 

The Committee recommended the installation of plant (at a cost of 
£5,000) for generating current at the cable tramway depot, to supply 
current to Villa Marina, the Town Hall, Free Library, and Public Market. 
The Villa Marina had bcen wircd at a cost of £700 to £800, and would have 
to be electrically lighted. If the scheme recommended by the «n:ine ra 
(Messrs. Handcock & Dykes) were carried out, it would form part of the 
general scheme of lighting. By centralising the work at the depot and 
utilising electricity to run the tram: during the winter months, there 
would be a saving of £197 a year to set against the interest and sinking 
fund on £5 000, which (calculated at 6 per cent.) would be £300 a year. 

Councillor CowELL moved that the expenditure be altered to £28,000 
so to get an expression of opinion on the whole scheme. "This amend- 
ment was put and declared carried by 11 votes to five. 


Norwich.—On Tuesday the Executive Committee recommended 
that electric light be substituted for gas light for street lighting in 
the remainder of the city, the substitution to be completed by Oct. 1, 
1913. 

Mr. F. C. HAvERs said that the resolution would affect some 734 lam ps, 
the two previous resolutions having been concerned with 1,537, but if the 
resolution were adopted the total number of lamps in the city would 
amount to just over 2,500. 

Mr. JosEPH thought the Electricity Committee, when making the 
extension, should see that lights were placed both sides of the strcets. 
In no other city or town in which he had been he had never seen the streets 
lighted on one side only. 

The recommendation was agrced to. 


TRACTION NOTES. 


TRAMWAYS. 


Birmingham.—Mr. Harrison Barrow has been re-elected chairman 
of the Tramways Committee. 
The Wheeler-street tramway route was opened for traffic on ‘Tue day. 


Bradford to Huddersfield by Tramear.—At the Halifax Town Hall 
on Wednesday a conference was held between the Halifax Tramways 
Committee and representatives of Bradford. Huddersfield and Brig- 
house Corporations with reference to the question of tramways in 
the borough of Brighouse. 

Halifax Corporation are the only authority with tramways at Brig- 
house, and they are applying for powers to extend them to the Hudders- 
field boundary, via Rastrick. Brighouse Corporation have consented to 
support the Halifax proposal to the exclusion of any other authority 
laying tramways in the borough. Bradford Corporation are constructing 
a tramway from Wyke to Bailiffe Bridge, and it is understood that they 
wish to run over the Halifax Corporation's line from Bailiffe Bridge to the 
centre of Brighouse, and that Huddersfield Corporation desire to extend 
their tramways to Brighouse, so that a through service may be established 
between Bradford and Huddersfield. 

After discussion the confercnce was adjourned to a date to be fixed 
later. No definite agreement was arrivcd at, but negotiations are 
precccdin. 


Croydon.—-Mr. Councillor F. Denning, J.P., and Mr. Councillor 
J. O. Pelton, J.P., have been elected chairman and vice-chairman 
respectively of the Tramways Committee. 


Liverpool.—The manager of the tramways (Mr. C. W. Mallins) has 
prepared a scheme for a service of express tramcars in order to link 
up the business centres with the undeveloped outskirts of the city. 
It is proposed that in the busier streets the electric cars should pro- 
ceed at normal speeds, but from points where the heavy traffic ends 
they should travel to the country and suburban districts at about 
20 miles an hour with very few stops. The matter is at present under 
consideration by the Tramways Committee. 


London County Couneil.—On Tuesday the adjourned report of the 
Highways Committee was submitted recommending the expenditure 
of £62,750 for the reconstruction of tramways from Highbury Sta- 
tion to City-road, via Canonbury-road, New North-road and East- 
road. 'It is proposed to apply for powers to construct new tramways 
from Cricklewood to the Marble Arch, from Child's-hill to Chalk 
Farm-road, from Crouch-hill to Seven Sisters-road, from Charles- 
street to Ludgate-cireus.and fromGray's Inn-road to Farringdon-road. 

Through Running.—The same Committee submitted particulars of an 
agreement which had been arrived at with East Ham and West Ham 
Corporations and Barking Urban District Council fo; a through service 
of cars between Aldgate and Ilford boundary, via Barking Bridge-road, 
&c., which it was recommended should be entered into, 


Southport. —Mr. C. W. Mallins, of Liverpool. has reported to the 
Corporation on the tramways undertaking. 

Mr. Mallins suggests that the cars do not run sufficiently near the sea 
front, and do not secure anything like a fair amount of the pleasure traffic. 
If a tramway were constructed along the promenade, with radial lines 
connecting up with the suburbs, the traffic would be enormously increased. 
The partial abolition of the inner circle route, which has resulted in a loss 
of £9,381, is also recommended, and the running of the cars on Sundays is 
advised. i 

Mr. Mallins has outlincd a scheme of tramways for the devclopment 
of the district. He points out that it is most probable that the greater 
portion of the development of the bor-ugh will be in a southerly direction. 
This will naturally cause the present promenade to be extended south- 
ward by stages as the front becomes built up, until ultimately Ainsdale 
is reached. He recommends that a tramway should be constructed along 
Fleetwood-road, thence along the proposed promcnado to Ainsdale, a dis- 
tance of 51 miles. "This line might some day form an important link in a 
chain of tramways connecting Liverpool and Southport along the sea- 
shore, and ultimately across th» estuary of the river Ribble, connecting 
Blackpool, Southport and Liverpool. "There does not appear, Mr. Mallins 
says, to be any great engineering difficulty in connection with such a 
project, and with the co-operation of the various local authoritics the line 
could be built and jointly operated in the interests of all. By the con- 
struction of such a line the distance between Southport and Blackpool 
would be shortened by 24 miles, and between Liverpool and Blackpool by 
14 miles. A 33 mile tramway ride along the sea shore would be a great 
attraction to millions of inland dwellers in Lancashire and Yorkshire and 
also to the million of inhabitants of the Mersey city. 


RAILWAYS. 


London Traffic Combination.—It is announced that the Under- 
ground Electric Railways Co. of London propose to acquire the 
undertakings of the Central London and the City & South 
London Railways which will be amalgamated with the Underground 
Railway Company's system. It is also proposed to amalgamate the 
London United Tramways with the Metropolitan Electric Tramways 
Company. 

The chairman of the Undergroun! Company (Sir Edgir Sp'ver 
states that the policy of his company has two objects in view. First, 
further to improve traffic facilities in London, thereby giving the public 
the best and quickest means of communication ; and, secondly, by deve- 
loping traffic through and giving greater travelling facilities, to do the 
best for the shareholders, who so far have had very poor returns on their 
capital. The proposed amalgamation of the London Unitcd Tramways 
with the Metropolitan Electric Tramways (Ltd.) and the (M.E.T.) Omni- 
bus Co. provides that these two tramway companics shall be under the 
management of Mr. James Devonshire, who will become managing 
director of the combined system. This combined tramway service will 
be worked in close and friendly co-operation with the underground system 
of railways and omnibuses. Under this arrangement the (M.E.T.) 
Omnibus Co.’s service will be discharged and maintained by the London 
General Omnibus Co. 

The acquisition of the City & South London Railway by the Under- 
ground Electric Railways Co. will mean that in the Bill to be deposited 
in Parliament powers will be taken for widening that railway’s tunnels to 
allow the London Electric Railway's carriages to pass through, and by 
this means a new through route from the Hampstead, Highgate, Golder's 
Green, Hendon and Edgware districts to the Bank will be established. 
It is also stated that the entry of the Central London Railway into the 
Underground's system of railways will make for improvcd and more 
cxpeditious service. 

Under the scheme, which is recommended by the directors of the City 
& South London Railway Co., each holder of £100 of City & South London 
ordinary stock will be entitled to exchange his holding (frce of stampduty 
and transfer fee) for £400f London ' l ctrie Railway 4 percent. preference 
stock (fully paid) and £25 of London Electric Railway ordinary shares 
(fully paid). Holders of City & South London ordinary stock will retain 
the dividend for the half-year ending 31st prox. on their present holdings, 
and the London Electric Railway stock and shares taken in exchange 
will carry dividend from such last-mentioned date. 

The Underground Co. also offer evcry holder of ordinary stock (pre- 
ferred, deferred and undivided) in the Ccntral London Railway Ce., in 
exchange for their stock, an equal nominal amount of new stock, and 
carrying (1) a dividend guaranteed by the Underground Co. of 4 per cent. 
per annum, and (2) a participation of 40 per cent. in the excess over 4 per 
cent. paid by the Central London in any year when the average annual 
dividend on the Central London stock in the three preceding years shall 
have exceeded 4 per cent. 

Agreements have also been concluded. betwcen the Metropolitan 
Electric Tramways (Ltd.). the Tramways (M. E.T.) Omnibus Co. and the 
London United Tramways (Ltd.) for a consolidation of interests, which 
will involve the formation of a new company. An agreement has also 
been made between the London General Omnibus Co. and the ‘Tramways 
(M.E.T.) Omnibus Co. for the working hy the London General Omnibus 
Co. of the omnibuses of the Tramways (M. E.T.) Omnibus Co. 


Metropolitan District Railway.—Various alterations and improve- 
ments, estimated to cost £70,000, are being carried out at Earl's 
Court station. 

The work is to be completed by the spring, and the company will then 
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be able to run 100 trains an hour through Earl's Court during the busy 
morning and evening periods. Two scts of rails are to be laid for trains 
running towards Wimbledon from Earl's Court so as to enable the Wimble- 
don line traffic to be dealt with swiftly. Two new up lines are also to be 
built between West Kensington and Earl's Court to carry the L. & N.W. 
steam trains, leaving the main Ealing lines clear for non-stop trains. 
Certain improvements in the Wimbledon service are announced. 


RAIL-LESS, 


Brighton.—The Council have declined an offer by Messrs. Tillings 
(Ltd.) to lease their powers for constructing and running trackless 
trolley vehicles in the district. 

Folkestone.—The National Electric Construction Co. are promot- 
ing a bill to authorise a scheme of trackless tramways in Folkestone, 
Hythe and district. The General Purposes Committee have in- 
formed the company that the Council cannot depart from the 
original contract, under which the Dolter or other approved surface 
contact system was stipulated. 


London County Council.—The County Council have decided to 
obtain powers to provide '' trolley-vehicles " moved by elect izal or 
other mechanical power transmitted thereto from some external 
source, and to use the same for the carriage of passengers, goods and 
parcels along the following routes :— 

In Hackney, beginning at Wicklane Bridge, and passing thence along 
Gainsborough-road, Wick-road, Cassland.road, Well-street, to and 
terminating at the western end of Well.strcet. 

In Lewisham, beginning at the junction of London-road with Dart- 
mouth-road, and passing thence along Dartmouth-road, High-street, 
Sydenham, Kirkdale, Sydenham-road, Perry-bill, Catford-hill, and 
Catford-road, and terminating in Rushey Green at the southern cnd 
thereof. 

In Lewisham, beginning in Sydenham-road, opposite Kent House-road, 
by a junction with the pr c:cin:.o te, and passing thence along Kent 
House-road to and terminating at the county boundary in that road. 

In Lewisham and Woolwich, beginning at the termination of the exist- 
ing tramway at Lee Green, passing thence along Eltham-road and High- 
street, Eltham, and terminating therein at a point opposite to Well 
Hall-road. 

Newport (Mon.)—The Town Clerk has been asked to repo:t on the 
proposal to promote a rail-less traction scheme for the Western Valley 
to Newport. 


TELEGRAPH AND TELEPHONE NOTES. 


* All British ° Cable.—Mr. Chas. Bright, consulting electrical 
engineer to the Commonwealth of Australia, gave evidence before 
the Royal Dominions Commission on Friday last, and spoke on the 
subject of an “ All British " Cable. Mr. Bright said he regarded an 
all British cable as a vital need of the Army and Navy. He de- 
clared that '* in the spring of 1912 all the British telegraph cables 
crossing the North Atlantic passed into the hands of a foreign com- 
pany.” The only route, he said, upon which we might depend in 
time of national danger was that of the '* Eastern ” cables, and he 
regarded these cables as having vulnerable points. He advised the 
laying of an independent all British line between the United King- 
dom and Canada, to be laid without making public the route of the 
cable. With regard to a land line across Canada, he understood 
that the Grand Trunk Pacific Railway Co. (which was entirely 
independent of the United States telegraph system) had expressed 
its willingness to lay a land line in association with the proposed 
railway from the Atlantic to the Pacific Oceans, tapping in its course 
all the principal towns of Canada. Mr. Bright expressed the view 
that telegraphic codes are futile and dangerous, and said he would 
not like to depend upon wireless telegraphy for strategic purposes 
or in time of war as the only means of communicating with Canada. 
He regarded a cable laid secretly as the only safe and reliable means 
of communication for the Empire. His reason for preferring the 
cable to a wireless method of communication was that he would 
require ot know “ who was at the other end, and how many ends 
there were." 


Wireless Telegraph Notes.—In reply to a question in the House 
of Commons, Mr. S. Buxton stated that only one wireless operator is 
engaged on board certain ships, and that it is difficult to find sufficient 
work even for this one peraon, the opportunities for communication 
being absent or scattered. The Board of Trade had no power to 
issue regulations as to the number of operators to be carried on 
board ship. A bill was, however, before the House requiring certain 
vessels to be provided with wireless tclegraph apparatus, and the 
subject of operators would be dealt with in that bill. 

Asked as to the revocation of patent No. 11,339 of 1911, granted 
to Ettone Bellini, the President of the Board of Trade stated that 
this patent had been revoked by the Controller-General of Patents 
in September last on the application of the patentee, the ground 
given being *“ that the invention is found to be wanting in novelty." 


POWER AND HEATING NOTES. 


Electricity ín Steel Works.—In the report of the directors for the 
year ended Sept. 30 it is stated that the capital expenditure for the 
year (£77,848) was chiefly incurred in the erection of electric gene- 
rating plant which wou'd utilise the exhaust steam at the Britannia 
Steel Works. This is working to the complete satisfaction of the 
directors, and is supplying all the current required for the Britannia 
Works, the electrically driven mills and the wire works at a greatly 
reduced cost. 


Electricity in Timber Cutting, &e.—In the report of the Santa Fé 
Land Co. (Ltd.) for the year ended June 30 it is stated that export 
trade in quebracho logs and tannin extract had declined during the 
second half of the year. New workshops and an electrical power 
house had been erected at Vera. 


Elland.—The Council have agreed to supply electric current for 
power to the Century Dyeworks (Ltd.) at id. a unit on a guaranteed 
consumption equivalent to £100 per annum, subject to the Council 
supplying current for lighting purposes as well; if not, the charge for 
current for power to be 1d. per unit. 


Whitehaven.—The borough electrical engineer (Mr. B. Sankey) 
reported at the last meeting of the Council that he had purchased 15 
“ Tricity ” cooking outfits, and he was authorised to purchase two 
more. 


Willesden.—A request for a supply of electrical energy for 250 H.P. 
was received by the Urban Council in a portion of their district where 
no distributing cables were laid capable of dealing with such a demand. 
Estimates were prepared and submitted to the Electricity Committee, 
who decided to recommend the extension of high-tension mains and 
the erection of a temporary sub-station to deal with about four times 
the amount of the demand received. The Council confirmed the 
Committee's recommendation, and the plant was ordered, within 
10 days of the request being made. Something over 3 miles of 
high-tension cable was laid and a 300 kw. rotary converter delivered 
eight weeks later. This plant has now keen put into operation and 
is intended to supply energy for the new factories which are being 
built in the Park Royal district where a number of valuable sites are 
still available. 


BIBBIA III PI IA DEA 
EMPIRE NOTES. 
NAUTADA CONAI OUTIL ULL THLLEULUU HT 


Australasia.—The '' Australian Mining Standard" states that 
Whangarei (N.Z.) Council have received from Mr. E. Parry, chief 
electrical engineer of the Dominian Public Works Department, on 
the proposal to use the water power of Wairua Falls in generating 
electrcial energy. 

Mr. Parry calculates that the Falls could produce 1,500 H.P., without 
any outlay being required for water storage. The total cost of rac? pipe 
line, generating station and distribution network would be £82,000. 

H.M. Trade Commissioner for Australia states that dynamos ovcr 
150 kw. and parts imported into the Australian Commonwealth Statcs 
in 1910 from the Unitcd Kingdom were valued at £22,273. from the 
U.S.A. £2,994 and from Germany £630. Dynamos up to 150 kw., static 
transformers, induction coils and electric fans and parts thcreof imported 
from the same countrics were valued at £129,440, £72,447 and £22,717 
respectively. Regulating, starting and controlling apparatus (cxcept 
telephone switchboards) from the United Kingdom were valucd at 
£5,214 and from Germany £6,680. 

The New Zealand Cabinet has decided to call for tenders for automatic 
tele phone systems for Wellington and Auckland. and an extcnsion of the 
Auckland exchange is to be made by the installation of 500 autc matic 
telphones. 

Ceylon.—'' Indian Engineering " states that a scheme has been 
prepared for establishing a hydro-electric station between Candy and 
Colombo to supply electrical energy for power and traction. Mr. 
H. R. Speyer is consulting electrical engineer for the scheme. 


India.—It is stated that a Karachi firm is promoting a company 
to carry out an electricity supply scheme for Karachi. 


FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate " says the clectric 
tramway company at Mendoza have ordered additional cars from 
Europe, that it is intended to increase the number used from 21 to 
40, and that the lines are also to be extended. 

It is stated that Rosario Municipality received no response to their 
recent invitation for tenders for the construction of electric tramways. 

The Rosario Port Works, which are now well advanced towards com- 
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pletion, in-lude the erection and equipment of an electric power house to 
supply 1.20) H.P. for working cranes and elevators and for lighting. 
There will be 35 electric cranes. . es 
_, San Cristobal (Santa Fe) municipality have granted to Senor A. J. 
Rev a25 years’ concession forequipping and running electricity supply 
works. 

Lomas Municipality have given their as ent to the concession sought 
by Sr. M. Benini for the construction of an electric tramway in Lomas. 
The concession will be for 20 years. 

Buenos Ayres Council have had under consideration the question 
raised by the Compania Alemana Transatlantica de Electricidad with 
respect to the decree of the Minister of Public Works as to the law (sanc- 
tioned in 1904), which authorised the Lacroze Tramway Co. to adopt 
electric traction, to have its own power housc and to supply current for 
other purposes. In August last the Minister issued regulations giving 
Lacroze Bros. the right in perpetuity to sell current and to im port materials 
du y free, and in return the ompany is to pay the Municipality 5 per 
cent. of their revenue. In 1907 the Cia Alemana signed a contract with 
the Municipality for 5° years, after which their entire undertaking would 
pass to the Corporation ; it had to pay duty on its materials, and also 6 per 
cent. of its revenue to the Municipality. Article 20 of this contract gives 
the company the right to claim all the benefits accorded to other om- 
panies while the contract is in force. The Cia. Alemana now claims that 
it has only to pay to the Municipality 5 per cent. (instead of 6 per cent.) 
of its gross revenue, and that it should not pay Customs duties, nor hand 
Over its property in 1957. 

Brazil.—The ** Chamber of Commerce Journal " says the English 
company owning the present tramway system at Ceara.on which mule- 
drawn cars are used, has promised to convert the tramways to elec- 
tric traction within a reasonable time if the company is also given the 
privilege of supplving current to private consumers. Another Eng- 
lish company already lights the streets electrically. 


Chili.—The “ Review of the River Plate" says Messrs. Carlos 
Errazuriz and Luis Garcia Huidobro have presented to the Govern- 
ment a plan for the electrification of the railways between Santiago 
and Talca. 


China.—The “ London and China Telegraph” states that the 
scheme for constructing tramways over the Chinese bund at Shanghai 
is now in hand, the Compagnie Chinoise de Tramways having been 
recently formed with a capital of £80,000 to carry out the work. The 
track will be 2] miles in length. "The contract for the construction 
of the line and supply of cars has been placed with the Siemens- 
China Engineering Co. The construction of tramways in the city is 
also contemplated. 


Colombia.—The municipal authorities of Cumbal have obtained 
powers to construct a telegraph line from Ipiales to Cumbal, the 
Colombian Government agreeing to supply gratis 44 coils (about 14 
miles) of conducting wire. 240 insulators, &c. ; and the municipal 
authorities of Carmen de Carupa have been authorised to establish 
a telegraph line from Ubaté to Carmen de Carupa, the Government 
agreeing to supply gratis 60 coils (about 19 miles) of wire, 180 insu- 
lators, &c. 


Italy.—The Società Anonima Tramways Siciliani have obtained a 
concession for the construction and working of urban and district 
tramways at Messina. 

‘The Railway Administration have decided to invite tenders for the 
conversion to electric traction of the line from Monza to Lecco. Orders 
have recently been placed for 58 electric locomotives for the line and for 
the Giovi tunnel line. The section from Monza to Milan will be sub- 
sequently electritied. 

Melilla (North Africa)—Don Pedro Cobos Roa has applied to the 
Ministerio de Fomento. Madrid, for a concession for the construction 
of an electric tramway in Melilla and suburbs. 


Mexico.—The President of the Republic recently stated that the 
telephone system of the Federal District had reached a length of 
26.900 metres (16-7 miles), and further extensions of 12.800 metres 
(7:9 miles) are contemplated. | 

Don Enrique Schoendube has been authorised to erect hydraulic plant 
for utilising the waters of the rivers Grande de Tuxpan or Coahuayana 
(State of Jalisco) for irrigation and motive power. 


St. Petersburg.—It is announced that the six principal Russian 
banks, in conjunction with an influential Belgian syndicate, have 
obtained Imperial sanction for à company to be formed for utilising 
the available water power in Finland, including the lesser Jmatra 
and three other falls, as well as the Russian fall on the Volkhov 
River, to supply electrical energy for power, traction, &c., in St. 
Petersburg and environs The scheme includes the construction 
of a circular electric railway round St. Petersburg and the electritica- 
tion of the existing railways for suburban traffic. 


Spain. — concession has been granted to the Compania Madrileña 
de Urbanización for the construction of an electric tramway in 


Madrid. 
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Switzerland.—The Swiss Federal Railwavs Budget for 1913 pro- 
vides for expenditure of 8,202.250 fr. (£88.090) for rolling stock, in- 
cluding one electric locomotive and the equipment of 93 carriages 
with dvnamos for electric lighting. 


MISCELLANEOUS NOTES. 


Clyde Electricians’ Strike.—About 500 electricians, employed in 
the Clyde shipyards, are out on strike for an increase of wages from 
84d. to 9d. an hour. 


“ Peaceful " Picketing.—At Bradford City Police Court, on the 
14th inst two electric wiremen, named L. Parker and A. Pinder were 
charged under the Conspiracy and Protection of Property Act, with 
** persistently following " Arthur Arrowsmith. 

It was stated that a strike of electric wiremen in Bradford had been in 
progress since Oct. 12, and on Oct. 25 Arrowsmith was " orking as an 
electrician’s labourer at a picture palace. When he and others left work 
at. 6 o'clock defendants (along with a crowd of 50 or 60 people) were in 
waiting and followed Arrowsmith and another man named Horsfall to the 
Leeds-road tramear, calling them “ blacklegs " on the way. 

Evidence was given by Arrowsmith, who said there would have been 
some trouble if the police officers had not been there. 

Both defendants gave evidence denying that they had done anything 
but try and persuade the prosecutor and others in a peaceable way. 

Eventually the defendants undertook that no persons in the employ- 
ment to which the dispute related shall be followed except bv members of 
the Strike Committee authorised to discuss matters with them, and on 
this undertaking being given the case was adjourned for a fortnight. 


Staff Dance.—In connection with the Newcastle-upon-Tyne 
Electric Supply Co., a staff dance was held at the Heaton Assembly 
Rooms, Heaton-road, on the 15th inst. 

Mr. and Mrs. R. P. Sloan received at 7:45 p.m. Dancing 8:15 to l a.m. 
There was a total attendance of about 240, which included a large number 
of staff members from the various departments, and also several former 
members of the company’s staffs. The organisation was in the hands of 
a representative committee, who desire to thank all who were present for 
their contribution to a most successful gathering. Special travelling 
accommodation was provided at the termination of the dance to convey 
people to the coast, Beaton and the neighbouring districte. 


_Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during 
October, 1912, and (b) during the current year from Jan. 1 to 
Oct. 31, with the increases or decreases compared with the corre- 
sponding periods of 1911 :— 

Electrical machinery (a) £126,545 (increase £36,495), (b) £947,492 (in- 
crease £54,437); *t legraph and telephone cables (a) £28,754 (submarine 
£7, other £28,747) (decrease £2,223), (b) £248,216 (submarine £6,474), 
other £241,742) (decrease £52,660) ; telegraph and telephone apparatus 
(a) £17,207 (decrease £9,276), (b) £173,356 (increase £6,178); other 
electrical wires and cables, rubber-insulated (a) £11,041 (increase £4,920), 
(b) £72,756 (increase £1,457); with other insulations (a) £5,672 (increase 
£1,484), (b) £50,182 (increase £19,233); carbons (a) £14,968 (increase 
£3,894), (6) £117,876 (increase £14,085); glow lamps (a) £25,225 (de- 
crease £3,001), (b) £241,970 (decrease £5,793); arc lamps and electric 
searchlights (a) £165 (decrease £84), (b) £1,110 (decrease £736) ; parts of 
arc lamps and searchlights (other than carbons) (a) £12,822 (increase 
£5,550), (b) £98,126 (increase £52,546) ; primary and secondary batteries 
(a) £6,511 (increase £1.866), (b) £52,546 (increase £16,036). Total of 
electrical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £139,823 (increase £ ,571), (b) £1,176,199 (increase 
£32,307). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but are now divided into two classes. 


Exports.—The exports of electrical machinery, material, &c. (a) 
during October. 1912, and (4) during the current year from Jan. 1 
to Oct. 31, and the increases and decreases compared with the corre- 


sponding periods of 1911, are as follows :— 

Electrical machinery (a) £206,884 (increase £35,376), (b) £1,594,911, 
(increase £169.216) ; *telegra:h and telephone cables (a) £249,557 (sub- 
marine £200,524, other than submarine £49,033) (increase £178,803), 
(b) £1,464.303 (submarine £1,095,674, other than submarine £368,629) (1n- 
crease £845,795); telegraph and telephone apparatus (a) £24,519 (in- 
crease £5,431), (b) £217,556 (decrease £4.512) ; other electrical wires and 
cables, rubber insulated (a) £55,612 (increase £16,697), (b) £393,003 (in- 
crease £58,318); with other insulation (a) £83,277 (increase £32,307), (b) 
£581,947 (increase £254,859) ; carbons (a) £548 (decrease £973), (b) £9,983 
(decrease £3,734) ; glow lamps (a) £11,200 (decrease £5,145), (b) £152,732 
(increase £16,617) ; are lamps and searchlights (a) £404 (decrease £1,151), 
(b) £13,676 (decrease £1,429 ; parts of arc lamps and searchlights (other 
than carbons), (a) £1,126 (decrease £593), (b) £16,259 (increase £2,399) ; 
primary and secondary batte_ies (a) £28,202 (increase £11,162), (b) 
£167,290 (increase £41,215). Total of electrical goods and apparatus, 
other than machinery and telegraph and tele phone wire, (a) £546,579 (in- 
crease £200,563), (b) £3,745.349 (increase £1,458,481). 

* Submarine and other telegraph and telephone cables were included 
in ono class in 1911, but are now divided into two classes. 
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sal Market, Gorgie. 


` Street Lighting. 
` Dynamo, Motors, &c. 


. Public Lighting. 
. Tramway Rails, &c. 


l Water-Tube Boilers, &c. 
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Steam Turbo-alternators. 

Tenders are invited for the supply, delivery and erection 
of two 4,000 kw. 'Three-phase Steam Turbo-alternators for the 
City of MELBOURNE. "Tender form, specification, &c., from 
Messrs. Mellwraith, McEacharn & Co. Propy. (Ltd.). 
Billiter-square-buildings, London, E.C. "Tenders to the chair- 
man, Electric Supply Committee, Town Hall, Melbourne, before 
2 p.m. of Friday, June 24. See also an advertisement. l 


Arc Lamps, &c. 


EASTBOURNE Corporation want tenders by Dec. 16 for supply 
of 99 long-burning flame arc lamps and accessories for street 
lighting. Specifications from the Borough Electrical Engineer. 


Arc Lamp Carbons. 
Hackney (London) Council want tenders by 6:30 p.m. Dec. 12 
for supply of 100,000 pairs open type white Arc Lamp Carbons 
and 100,000 pairs yellow Flame Arc Lamp Carbons. Specifica- 
tion, &c., from the Borough Electrical Engineer, 306, Mare- street, 
Hackney, N.E. 
Detectors. 
Tenders are invited by the Commonwealth of AvsTRALIA for 
. thé supply and delivery of 30 Detectors at Melbourne. "Tender 
forms, specifications, &c., may be obtained at the Commonwealth 
Office, 72, Victoria-street, London, S.W. See also an ad- 
verlisement. 


EpiNBURGH Corporation want tenders by Nov. 23 for an 
Electric Lighting Installation for the Store Cattle Byres, Cattle 
Specification from the Engineer, Dewar-place, 
Edinburgh. 7 l 


BALDERTON (Notts) Parish Council require tenders by Dec. 12 
for supply and erection of an Electrical Installation for Street 
Lighting. Particulars from the Clerk, 7, Osborn-terrace, 
Balderton. 


DuBLIN Technical Education Committee require tenders by 
noon Nov. 29 for supply of one three-phase 25 kw. Motor and 
one three-phase 20 kw. Motor with Starters and Switches, and 
one 35 kw. Dynamo. 


NEWCASTLE WEsT (co. Limerick) Town Commissioners invite 
communications from firms willing to undertake the Electric 
Lighting of the town. 


AYR Corporation want tenders by Nov. 27 for supply of 220 
tons grooved steel tramway rails and fishplates. Specifications 
from Mr. J. Young, Municipal Offices, Ayr. 


HaLrrAx Tramways and Electricity Committee require 
tenders by noon Dec. 3 for supply and erection of two water- 
tube Boilers, with Superheaters and Mechanical Stokers. Speci- 
fications, &c., from the pace Electrical Engineer. 


| Switehboards. 


AUCKLAND (N.Z.) Harbour Board i invite tenders for the supply 
of switchboards for Queen-street Wharf, Auckland. Specifica- 
tions, &c., from Messrs.. W. & A. McArthur (Ltd.), 18-19, 
Silk-street, Cripplegate, London, E.C., where drawings may be 
inspected, and where tenders, addressed to the Chairman, 
Auckland Harbour Board, Auckland, N.Z., will be received 
until Jan. 6, 1913. 


Electric Motors. 
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Tenders are invited for the supply and delivery of various ' 


sizes of electric motors required by the Electric Supply Com- 
mittee of the City of BriRgMINGHAM. Specification from the 


city electrical engineer, Mr. R. A. Chattock. M.I.E.E., 14, Dale . 


End, Birmingham, to whom tenders are to be sent by Nov. 25, 
Cables, Wires, Electric Lamps, Insulating Materials, &oc. 

The YoRESHIRE WrsT RipiInc ELECTRIC Tramways Co. 
require tenders by 9 a.m. Dec. 5 for 12 months' supply of Cables, 
and Wires, Electric Lamps, Fittings, Xc., Insulating Materials, 
Tapes, Compound, &c., Overhead Fittings, Castings, &c. 
Schedules from the Central Offices ,Belle Isle, MON 
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Telegraph Materials, &c. 

The directors of the SLIGO, LEITRIM & NORTHERN COUNTIES 
RarLway Co. require tenders by 10 a.m. Nov. 25 for 12 months’ 
supply of electric Telegraph Materials, Rubber Goods, Iron, 
Oils, &c. Forms of tender from the Secretary, Enniskillen. 


Tramway Construction and Paving. 

.. SWANSEA Corporation want tenders by noon Nov. 27 for the 
whole of the work and materials required in paving carriageways 
and laying tramways in various streets amounting to nearly 
1,000 route yds. Specification, &c., from the Borough Surveyor. 


Library and Institute Lighting. | 
RATHMINES and Ratuaar (co. Dublin) Council require 
tenders by 10 a.m. Nov. 25 for wiring their new Carnegie 
Library and Technical Institute. Forms of tender from the 
Council's electricity works. 


Electric Cables, La» ps, &c. 

The Broken HI tu (Victoria) Propy. Co. (Ltd.). Melbourne, 
require tenders by Jan. 22, 1913, for 12 months’ supply of 
General Stores, including Electric Cables and Lamps. Copper. 
Iron, Oils, &c. Schedules, &c., can be seen at the CD 8 
London offices, 3, Great Winchester-street, E.C. : 


Diesel Engines and Dynamos, Accumulators, Balancer, &c. 

Crapock (Cape Province) Corporation require tenders by 
Deo. 2 for supply and erection of two 50 kw. Diesel Engines and 
Dynamos, with Pipework, &c., Battery of Accumulators, 
Balancer, Booster, Switchboard, &c., Underground Feeder 
Cables, Aerial Distributing Lines, Street Lamps and Fittings, 
Feeder Pillars, Service Cutouts, Meters, &c. Form of tender 
from the Town Clerk. 


Steel Standards and Poles. | 
Tenders will be received until Jan. 6, 1913, 'at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1,700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from the Public Works 
Office, Wellington. 


Electrie Cranes, &c. 
SYDNEY (N.S.W.) Harbour Trust will receive tenders until 
2 p.m. Dec. 23 for the manufacture and installation of electric 
cranes and geared pulley blocks. Forms of tender from the 
Engineer-in-Chief. 


Diesel Engines, Dynamos, Motor Generator, &c. 

The Municipality of Miramar, a suburb of Wellington (N.Z.), 
invite tenders for the supply and erection of two 150 B.H.P. 
Diesel engines, two direct-coupled 100 kw. dynamos, balancer, 
60 B.H.P. motor generator, switchboard, traveller, two 400- 
gallon oil tanks, &c. "Tenders (with £200 deposit) to the Town 
Clerk by noon Dec. 16. Specification, &c., may be seen at 73, 

. Basinghall.street, London, E.C. 


BILD DAL UL 
TENDERS RECEIVED AND ACCEPTED. 
DATA VANUIT TUUR HL LLLA 


London County Council accepted at Tuesday's meeting the tenders 
of Cammel Laird & Co., for 6,000 driving wheel tyres at £1. 4s. each, * 
and Henry Bessemer & Co. for 5,000 pony wheel tyres at £1. 1s. each. 


London County Council have also accepted the following tenders 
for electric lighting of schools :— 

Tredegar & Co. (lowest tender) for County Secondary School, Kentish 
Town, £497. (Eight tenders received ; highest £830.) 

G. West n & Sons (lowest), for County Secondary School, Streatham, 
£421. (Twelve tenders received ; highest £838.) 

Herring & Son (lowest), for County Secondary School, Plumstead, 
£460. (Nine tenders received ; highest £710.) 

Tilley Bros. (lowest), for Mantua-street School, Battersea, £375. 
tenders received ; highest £482. 15s.) 

Stockport Guardians have accepted the tender of the Co-operative 
Wholesale Societ y (Manchester) for the supply of 1.000 Osram metal 
fiament lamps for burning on 240 volts, at the following prices: 32 


Sum 


(Five 


watte, 25 c.p. am pe, 3s. each; and 20 watts, 16 c.p., 3s. 3d. each, ; ; 
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less 20 per cent., with a discount of 5 per cent., and a furthe: rebate 
of 5 per cent. in each case. 

The follo ving tenders have been received by Lowestoft Council for 
annual supplies to the tramways department :— 

L. Berger & Son, paints; Nobles & Hoare, varnish; Vacuum Oil Co., 
, machine oil; P. Moir, Crane & Co., cylinder oil. 

The tender of J. Wright & Co. (at £11. 103.) has also been accepted for a 
feed water heater. 


Lowestoft Council are recommended to accept the tender of Dick, 
Kerr & Co., for the supply of an electric locomotive for the coal yard 
at the electricity works at £507. 


Derby Corporation have placed an order with Aiton & Co. for the 
supply of steam pipes at £187. 


Quilliam Bros. have received an order from Salford Corporation 
tramways department for four Collins patent automatic point 
turners with patent mercury stuffing box. 


Sydney (N.S.W.) City Council have accepted the tender of Ferranti 
Ltd. for 100-ampere alternating-current meters (£1. 11s. 3d. each); 
200 amperes, £2. 4s. 3d. each; 300 amperes, £3. 16s. 8d. each; and set 
of high-tension transformers, £79. 10s. ; and that of Wm. Elder & 
Co. for 162 lamp-brackets, £1. 10s. each. 


Government Contracts.—The following contracts were placed by 
the British Government. Departments in October :— 

Admiralty. —T. Pearson, erection of wireless telegraph station, Stockton- 
on-Tees ; Quibell, Son & Greenwood, erection of additional house, &c., at 
wirelss3 telegraph station, Cleethorpes. 

War Office. —J. Carrick & Sons, electric crane ; Spagaoletti (Ltd.), and 
West London Scientific Apparatus Co., telephones; John M. Henderson 
& Co., electric transporter. 

India Office. —British Aluminiuni Co., aluminium ; Siemens Bros. & ('o. 
ani W. T. Henley's Telegraph Works, cables; Lancashire Dynamo Co., 
genorating set; Marconi’s Wireless Telegraph Co., insulators; Peel- 
Conner Telephone Works Co., mouthpieces, &c. 

Crown Agents for the Colonies, —British Insulated & Helsby Cables and 
W. T. Henley's Telegraph Works Co., telephone cable ; Telegraph Con- 
struction & Maintenance Co., submarine cabl^; Siemens Bros. & C., 
tubular poles ; Campbell Gas Engine Co., powcr plant ; F. Smith & Co., 
copper wire, &c. 

General Post. Office.—Automatic Telephone Mfg. Co., British L. M. 
Ericsson Mfg. Co., International Electric Co. and Peel-Conner Telephone 
Works, telephone apparatus ; Siemens Bros. & Co., telephone cable and 
apparatus, London El^ctric Wire Co. & Smiths, telephone apparatus and 
telegraph wire ; Western Electric Co., telephone cable and apparatus and 
teleph ne exchange equipment, Edinburgh ; British Insulated & Helsby 
Cables, Callender’s Cable & Construction Co., W. T. Henley’s Telegraph 
Works Co., and Johnson & Phillips, telephone cable; India Rubber, 
Gutta Percha & Telegraph Works Co., telegraph wire ; I. Frankenburg & 
Co., electric light cable ; General Electric Co., electric light fittings; 
Bullers Ltd., telegraph ironwork; Albion Clay Co., stoneware ducts ; 
Patrick Murphy, erection of wireless station, Valentia Island; J. A. 
Ewart, laying pipes and Sykes ducts. Balham; Etheridge & Leach, 
laving pipes, Todmorden. The tenders of the following firms have als» 
been accepted for laying Sykes ducts on the routes mentioned: G. J. 
Anderson, J. M wl m & Co., W. Griffiths & Co. and Aird’s Ltd. (London 
Canterbury); J. Mowlem & Co. (London-Uxbridge-Slough); W. 
Griffiths & Co. (Romford-Chelmsford), Clough, Smith & Co. (London- 
Weybridge-Guildford). 

Commonwealth Contracts.—The following tenders have been 
accepted by the Australian Governments :— 

Postmast^r-General's. Department, Sydney.—Western Electric Co., 4 
switchboards, £49. 2s. 6d. each : 2 ditto, £61. 10s. each; 1 ditto (Peter- 
sham exchange), £4,646. 10s. Thos. McPherson & Son, 1} tons of bolts, 
£22 per ton; 14 tons ditto, £19. 53. per ton; 624 tons ditto, £18. 7s. 6d. 
per ton. 

Postmaster-General’s Department, Melbvurne.—British Insulated & 
Helsby Cables, 5 tons h.d. copper wire, £106 per ton; W. T. Henlev's 
Telegraph Works Co., 50 miles tinned copper wire, £3. 17s. per mile ; 60 
miles ditto, £3. 6s. per mile; 2 miles ditto, £28. 2s. 6d. per mile; 1 mile 
ditto, £19. 2s. 6d. ; 150 miles ditto, £18. 14s. per mile ; 350 miles ditto, 
£8. lls. per mile. Western Electric Co., 40 ammeters, £1. 2s. 9d. each ; 
6 calculagraphs, £13. 12s. each; Commonwealth Art Pottery Co., 10,000 
insulators, 21d. cach; Inglis, Smith & Co., material for wireless telegraph 
stations, £108. Os. 2d. J. Bartram & Son, 1,000 anti-hummers, 104d. 
each; 10 tons petroleum jelly, 32s. 8d. per ewt. ; 1,500 rings, 2s. 93d. 
cach ; 300 bottles soldering solution, 54d. per bottle; Australian Metal 
Co, 5 miles tinned copper wire, £7. lls. per mile ; 20 tons ditto, £178. 17s 

rer ton. . 

Postmaster-GeneraUs Department, | Brisbane, —British Insulated & 
Helsby Cables, 374 yds. cable, £301. 2s. 3d. : W. T. Henley's Telegraph 
Works Co., 990 yds. cable, £256. 103. ; Stewarts & Lloyds, 100 tubular 
iron poles, £4. 7s. 6d. each; Brabant & Co., 100 miles wire, £5. 17s. 1d. 
per mile ; 70 miles ditto, £20. 12s. 11d. per mile. 

Postmaster-General’s Department, Adelaide.—British Insulated & 
Helsby Cables, 100 condensers, 2s. 1d. each ; Western Electric Co., 200 
telephones, 37s. 3d. each ; 20 switchboards, £7. 2s. each; T. Zwicker & 
C», 10 miles wire, £20. 6s. 5d. per mile ; W. T. Henley's Telegraph Works 
Co., 50 miles wire, £9. 5s. per mile: 5 miles ditto, £16. 10s. per mile ; 
Noves Bros., 56 accumulators for main telegraph circuits, £42. 10s. ; 56 
ditto, £42. 19s., and 10 miles wire, £17. 7s. 6d. per mile; T. K. Steanes, 
l motor generator, £4S. 15s. ; 1 ditto, £53. 14s. ; J. Bartram & Son, 4 
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switchboards, £26 each ; 3 ditto, £30 each ; 2 ditto, £43. ls. each; 6 ditto 
£24. 18s. 9d. each; 6 ditto, £18. 10a. each; 15 ditto, £14. 12s. 6d. each ; 
20 ditto, £8. 19s. 6d. each. 

Postmaster-General’s Department, Hodart.—J. Bartram & Son, 10 
switchboards, £7. 7s. 3d. each; 10 ditto, £9. 10s. each; 5 ditto, £14.122.4d. 
each ; 3 ditto, £25. 93. 8d. each. 

Public Works Department, New South Wales.—Quirk Engineering & 
Lighting (Ltd.), electric lighting plant for experimental farm, Wagga 
Wagga, £242. 


PATENT RECORD. 


—— Ó—————— 
SPECIFICATIONS PUBLISHED. 


4T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 
Whenever the date applied for differs irom the date on which the application was lodged at 
he ratent OJize, the former is given in brackets after the title. 
1911 SPECIFICATIONS. 
9,685 Wuite. Elactric switches. (21,10.11.) 
16.737 BRiTisH THoMxsoN-HousroN Co. (Allgemeine Elektricitats Gs.) 
of polyphas? commutating dynamo-slectric machines. 
18.676 British THoMsoN-HousroN Co. (General Electric Co.) Heat-storage devices, 
20,703 Price. Orprration of electrical machines of th» induction type. 
22.987 CLARKE. JDynamo-electric machines. 
23,508 McBerty. S:mi-automatic telephone exchange systems. (24/10/10.) 
23.845 rns & CLEBURNE. Automatic electrical signalling systems for railways and 
the like. 
24.445 NicHoLs. Electric water h2aters. 
25.459 VickERS, LTD. & WILLIAMSON. Electrically-driven planing-machines and 
similar reciprocating tools. (Cognate Application. 5,544; 12.) 
26,371 HEN Procsss for carrying out gas-reactions in an electric furnace. 
(26:11/10.) 
27,422 McCLELLAND. Apparatus for heating, evaporating, volatilising, or distilling 
liquids by electricity. 
27.542 SuirH. Electrical accumulators. 
28,165 FAIRWEATHER (TURNER). Intercommunicating telephone systems. 
28,512 British THOMSON-Houston Co. (General Electric Co.) Ship propulsion. 
The invention consists of a plurality of induction motors supplied with current from 
a plurality of polyphase main g»nerators of the induction type, driven by high-speed 
turbines, an auxiliarv synchronous generator for setting the phases of the main 
g»nerators, and a variable sp»ed motor for driving the auxiliary generator. 


1912 SPECIFICATIONS. 
30 Birt. Electrical switches and fuses combined. 
1,079 BritisH THoMsoN-HousroN Co. (General Electric Co.) 
energy measuring instruments. 

Relates to measuring instruments for recording the total current or total power on 
multi-circuit systems, and the object is to provide an effective means for preventing 
th?» leakage flux of one element from affecting the other element, and thereby ensure 
accuracy. 

Consists of two elements, each comprising a movable member and a stationary 
actuating winding therefor, a mechanical connection between the movable members, 
said windings being connected in different circuits, and auxiliary windines of tew turns 
compared to said actuating windings each in inductive relation to the movable 
member of on? of said elements, and connected in series with the actuating winding 
of the other element. 

1.198 WEDEKIND. Manufacture of electrodes for galvanic batteries. 
1,449 SHaw & SHaw. Starting switcnes for rotor circuits of alternating-current motors 


having wound rotors and slip rings. 

1,753 Biyur. Electric lighting systems for automobiles. (2/2/11.) 

2,764 MaRTIN. Electrical heating and radiating apparatus. 
Registering devicss for telephone systems. 


3,552 NORTHUM. 
4,233 NEviLLv. Electromagnetic devic? for warning against theft and burglary. 
(14/3/11.) 


Compensation 


Electric current or 


(11/3/11.) 
6,393 Struxiano. Telephonic transmitters. 
6,758 Banks & Woop. Galvanic batteries. 
7,572 Leitner. Electrical cut-in and cut-out davic2s for use in charging accumulators. 
8,086 Hewitt. Electric incandescent lamps. (8/4/11.) 

This invention relates to electric incandzsc2nt lamps, and has for its object to 
produc? improved means for diffusing light from a linear sourc? of light of this 
description. According to this invention the lignt diffusing container which is com- 
posed of glass or the lik» and entirely surrounds the linear source of light has provided 
upon its external surfac? a multiplicity of narrow shallow concave grove-like markings 
extending in approximately th» same general direction as the linear sourc? light, these 
grove-like markings being not more than 1/50th of an inch apart from c2ntre to 
contre so that the rays from the sourc: of light blend in the field of illumination to 
produc? th? optical effect of a substantially uniform wide blaz2 of light. 

8.714 Beck & Beck. Electric signal switch. 1 

9.877 BeitisH THoMsou-HousT-N Co. (General Electric Co.) Working of metal. av 

10,507 GotpscHMIpT. High-sp22d rotors for high-frequency multipolar electrical 
machinery. (4/5 11.) 

12,320 CLAR & Cuar. Current interrupter for high-tension lines. 

14.653 McNas.  Electrically-controlled signals for us in d*termining temperature. 

16.163 THIBAULT. Wave detectors for radio-telegraphy and telephony. (24/5 12.) 

18,188 ScHNEIDER.  Rec?iving-apparatus for electric waves. (Addition to 18.086/12.) 

18,810 GorrscHALK & H. Aron ELECKTRICITATS-ZAHLERFABRIK Ges. Electric mercury 
motor meters. — 


APPLICATIONS FOR PATENTS. 


Nots.—The undermentioned Applications (except those marked t)are not open to public 
Inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been published previously 
ín the ordinary course. Names within parentheses are those of communicators of inventions 
When complete Specification accompanies application an asterisk is affixed. 

October 17. 1912. 
Branch boxes for electric conductors. 
Incandescent electric lamps and holders therefor. 
(G. E. Co., U. S.) Resinous compositions. 


October 18, 1912. HM. 

Electric lamps. S t 

23,812 Conner. Telephone indicating apparatus. M. 

23,860 Berry. Electrical heating devices. 

23,870 SErFroN-JoNEs. (Jacovizllo Soc. Anon. and F. Jacovi:llo, Italy.) Transferring 
the energy from ons el-ctric oscillator to another by shock excitation.* 

23,877 Stotz & Stotz & Co. Plug for electrical plug contacts. (20;10/11, Germany.)* 


October 19, 1912. 
23,887 NEuBuRGER. Pocket electric lamp signalling apparatus. : 
23,890 Noirit. Fittings for electrical conduits. : 
23,911 GniFFiTHS & Wizard Dust Extractor Co. Electric-driven vacuum cleaning 
apparatus. 
23,917 RAILING, STRACHAN & HoanrEv. Electrical current limiting switches. 
23,918 LiLjEBLAD & AKTIEBOLAGET ELEVATOR. Automatic electrically-opzrated ele 
vators.* 
23,931 MACDONALD. 


23,750 KRAMER. 
23,774 BEUTTELL. 
23,776 B.T.-H. Co. 


23,811 BRIGHTEN & FORSTER. 


Trolleys of electric conductors. 

23.932 MACDONALD. Brake gear for tramcars and other vehicles. 

23,940 Berry. Indicating when the flow of current in an electric circuit is interrupted. 
23,955 Raves. Sparking igniters for explosive engines. 
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LEGAL INTELLIGENCE. 


(Continued from page 278.) 
Municipal Wiring. 

Recently Sheriff-Principal M’Clure gave his decision in the appeal by 
Oban Town Council against the decision of Sheriff Wallacc in the action 
brought against them by Mr. John Campbell to interdict them from 
selling or supplying electric-light fittings, lamps, &c., which pursuer 
alleged they had done without having statutory authority. 

In granting interim interdict against the Council, Sheriff Wallace stated 
that the question at issue was onc solely of law and of defenders’ powers 
under the Electric Lighting Acts and thcir Order (of 1901) to engage in 
the supply of electric fittings to the detriment of pursuer's business. 
Defenders denied that they were engaged in the business or trade of selling 
or supplying electric fittings, but they admitted that they had been in the 
habit of supplying (and no doubt intended to continue supplying) their 
customers or persons who took their supply of electric energy from them 
with the fittings and adjuncts incidental to the use of that supply, and 
that, it appeared to him, was sufficient evidence on thcir part to enable 
him to decide the real question in controversy betwcen the parties. 

The defenders appealed, and after hearing the parties’ agents, the 
Sheriff. Principal dismissed the appcal, adhered to the interlocutor of the 
Sheriff-Substitute, an | remitted the cause for further procedure wit 1c0; 8 

In the note to his interlocutor Sheriff M'Clure, after reciting the facts, 
referred to the judgments in the Leicester and Shefficld cascs and said no 
valid distinction could be drawn betwecn those cases and the present case, 
as the judicial reasoning had refercnce to the same cnactments. On the 
pleas, he held that pursuer was compctent to suc, as pursuer had a direct 
interest in the burgh’s electric-lighting venture ; for the finance of the 
undertaking was ultimately based upon the police or burgh assessment. 
That was the “ local rate ” in the sense of the Electric Lighting Acts, upon 
the security of which the undertakers might borrow, and it was the fund 
from which any deficicncy of income must be met, so long as the under- 
taking was not self-supporting. The pursucr's interest was, therefore, 
obvious, and in some degree pecuniary. He pa d his share of the general 
assessment, and at present that assessment was contributory to the elec- 
tric-lighting scheme. He held that pursuer as a ratepayer assessed for a 
scheme which (at least ex hypothesi) was not within the powers of the 
burgh, would clearly have a title to suc a well conceived declarator to 
protect his individual interest. The first branch of declarator raised the 
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MUNICIPAL REPORTS AND ACCOUNTS. 


` — ÁJjaÓ——— 

Leeds.— The accounts of the past half-ycar's working were pre- 
sented to the Electricity sub-Committee on Monday. 

The income from the sale of current was £46,047 (against £39,097), 
including £19,678 for current for private lighting (1,515,866 units at 
average price of 3-12d. per unit), against £18,334 (1,413,956 units at 
3-11d.); £1,531 for street lighting (293,913 units at 1-25d.), against 
£1,571 (301,637 units at 1-25d.) ; £22,859 for power and heating (6,213,824 
units at 0-88d.), against £19,192 (4,857,772 units at 0-95d.) ; and £1,979 
for traction. After crediting rental of meters, &c., the total receipts 
were £46,073 (against £14,369), and the working expenses were £18,948 
(against £14,369), leaving a gross profit of £27,125 (against £24,744). Tn- 
terest, redemption and income tax required £32,643 (against £31,737), 
and contributions to capital expenditure £671 (against £208), leaving a 
deficit of £6,189 (against £7,200). 

It will be seen that the recovery in the sales of energy for lighting 
purposes, which (after a long period of retrogression, due to savings 
effected bv consumers by the use of metal-filament lamps) began to be 
evident a year ago, has made further progress, assisted to some extent 
by the comparative darkness of the summer. It is to be hoped that this 
progress will be stimulated by the reduction of price which came into 
effect as from Oct. 1 last. ‘The increase in private lighting revenue, 
compared with the corresponding half-year of 1911, is £1,343. 19s. 2d. 
(7:33 per cent.). The small reduction in the income from street lighting 
is due to more economical methods of using electricity for this purpose. 

In comparing the revenue from sales of current for power and heating 
purposes with that for the half-year ended on Sept. 30, 1911, allowance 
should be made for a reduction of prices which took effect on July 1, 1911. 
The units sold for these purposes are 1,356,052 (27-9 per cent.) more than 
in the corresponding period of 1911, and, notwithstanding the much 
lower average price, the income shows an increase of £3,667. 5s. 10d. 
(19-1 per cent.) The aggregate capacity of the motors installed on 
consumers’ premises has increased during the 12 months from 16,409 H.P. 
to 20,461 m.P. The sales of energy per horse-power of motors connected 
have risen from 306 units to 325 units for the half-vear, an indication of 
increasing activity in the industries of the city. An item of revenue 
which did not appear in the accounts for the corresponding period of last 
year is that arising from the supply of energy to th^ city tramways 
department. The total revenue for the half-year is greater by 
16,959. 14e. 7d. (17-8 per cent.) than that for the first half of 1911; and 
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true issue between the parties in the simplest form, and the interdict asked 
was appropriate to follow. The pursuer professed to sue for his own 
interest only, and it was an accident of the situation that the interests of 
other ratepayers were so identical as to be touched by his decree. That 
was no reason for depriving him of-his remedy when his interest to raise 
the question was clear. 


Gott v. Verity’s (Ltd.) 


On Monday, Mr. Pollock, K.C., Official Referee, concluded the hearing 
of this action by Mr. A. E. Gott, electrical enginecr, for the recovery of 
damages for a lege breach of contra:t by Messrs. Verity’s (Ltd.). 

The hearing of the case took several days, and in giving judgment Mr. 
Pollock said plaintiff’s case was that it had been agreed that defendants 
should manufacture and sell certain of his patented articles and pay him 
the royalties. A term in the contract was that if the company desired 
to discontinue the manufacture and sale of the articles it should give 
plaintiff three months’ notice. Plaintiff alleged that th- company did 
not give the desired notice, but had allowed the patents to remain as live 
patents on the market. There was no ground whatever for any sug- 
gestion that there was any wilful or malicious desire or intention on the 
part of the company to prejudice plaintiff ; nor was there any malicious 
refusal to sell or make plaintiff's property of less value by any conccal- 
ment of the fact th«t the company had ceased to manufacture and sell. 
All that the company did was to carry on its business in an effective 
and economical manner, and all it had done was done with perfectly 
legitimate intentions. The company had paid into Court the whole of 
the amount of royalties due to plaintiff and also £5. That sum was quite 
sufficient to cover any damage sustained by plaintiff, and there would be 
judgment for company. 


Damage to Electrical Apparatus.—lIn reference to this case (which 
was recently heard at the Lambeth County Court and was reported on 
p. 236 of our last issue) the defendant was Mr. E. W. Harris (not Mr. E. 
Parsons), of Lansdowne-road, South Lambeth, London, S. E. The report 
of the abortive proceedings at the Lambeth Police Court app^ared in our 
issue of Sept. 27 last, but on the present occasion the plaintitfs (the South 
London Electric Supply Corpn ) succeeded in establishing their case. and 
obtained judgment with costa. 


MI NNI 


the units sold were 9,623,779, compared with 6,573,365, an increase of 
3,055,414 (46-5 per cent.). The working expenses have ben somewhat 
seriously affected by the advanced price of coal, and an increased amount 
of expenditure upon permanent works has been charged against revenuc. 
The working expenses per unit sold have, however, been 0-484. per unit, 
compared with 0-52d., and the total expenditure per unit has been 
reduced from 1:694. to 1-304. The increase of £6,959. 14s. 7d. in revenue 
has entailed an increase of £5,948. 16s. 8d. in the total expenditure, and 
the financial result is £1,010. 17s. 11d. better than that for the first half 
of 1911.12. The deficit of £6,189. Is. 9d. is arrived at after charging 
one-half of the full year’s interest and contribution to the fund for the 
redemption of debt, although, of cours, the revenue for the first half- 
year is necessarily much smaller than that for the second half, and it 
would not be unfair to allocate the capital charges accordingly. The 
amount charged in the half-year's accounts for th» redemption of debt 
is £18,500. 


——— 


COMPANIES' MEETINGS AND REPORTS. 


od 


Amazon Telegraph Co. (L‘d.) 


The eighteenth ordinary general meeting was held on Mond iy, under 
the presidency of Mr. GEORGE KEITA. 

The SECRETARY (Mr. Edmund Petley) having read the notice con- 
vening the meeting and the auditors’ report, 

The CHAIRMAN said: Our business during the past year on 
the Amazon has been less active than during the previous year. 
Traffic receipts show a decrease of about 15 per cent. compired 
with those of the preceding year, but 25 por cent. mor^ thin 
they were the year before that. Interest on the year's cash balances 
also brings in £667 more, and the total revenue, including sub- 
sidy, comes out at £104,444, or £14,030 less than it was last year. As 
regards the expenditure, expenses at stations show an increase of £1.290, 
mainly due to placing underground the landlines at Para and Manos. 
Ships’ expenses have been increased by the additional ex, ense of our 
new steamer `“ Ramos," which went out under her own steam to th: 
Amazon last June. Surveys and laying trench cables for the renewal 
and extension of the Lago Grande cable between Santarem and Parin- 
tins have also increased the miscellancous expenses. On the other hand, 
the cost of cable used during the year shows a large decrease, and the 
total expenses attending the maintenance of the cables come out showing 
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& decrease of £1,353. "The aggregate of the other items of expenditure ' 


also shows a decrease, while the yearly depreciation hitherto written off 
the “ Viking " is omitted and included in the special reserve now estab- 


lished for the renewal and maintenance of our cable ships. Altogether | 
the working expenses amount to £51,199, or £3,746 less than they were | 


last year. As regards the other charges against the year’s revenue, 
£15,000 has been paid in debenture interest, but no charge is yet made 
for their half-yearly redemption, which, I may mention, commenced this 
year to take effect as from July 1 last, and will form a charge upon the 
revenue of the current year. £15,000 is added to the general reserve for 
the maintenance of the cables, and £12,000 is applied to establish a 
special reserve for the maintenance of the Company's cable ships. After 
meeting these charges and the working expenses, the directors are able 
to recommend the payment of a dividend for the year of 44 per cent. on 
the share capital, reducing the balance carried forward by £5 to £5,664. 
Our cables are working well and giving the Government and public of the 
Amazonas a very perfect and rapid service. They are still difficult and 
costly to maintain in the main river Amazon, especially during the dry 
season, when the river is falling, but even in this respect the position is 
being gradually improved. Every opportunity is taken to remove them 
to any side water which can be found suitable for that purpose. Our 
new small steamer “ Ramos" greatly facilitates this work, and re- 
moves the delays and difticulties which have hitherto been experienced 
in effecting shallow-water repairs. The “ Ramos " is also capable of 
taking the place of our larger steamer ** Viking." should repairs in the 
main river have to be attended to when that steamer is herself under 
repair or otherwise not available for the work. All this, I think. should 
ensure as far as possible the efficient maintenance of our cables and the 
perfect working of the business. This year business generally on the 
Amazon continues good, and the traffic receipts to date compare favour- 
ably with what they were last year. On the Ist inst. our local rates on 
Brazilian messages were considerably reduced, which it is hoped will be 
recouped by a satisfactory increase in that traftic during the coming 
rubber season, now about to commence. I may also mention that the 
automatic reduction now made in the rates reduces some of the lower 
ones more than they should be, and I hope the Governmen: will grant a 
reconsideration of this and other unnecessary restrictions which act 
unfairly on the successful working of the.service. I now move the 
adoption of the report and accounts. 

The motion was carried unanimously, as were resolutions : pproving 
the dividend, re-electing the retiring director Mr. Keith, and the auditors. 
A cordial vote of thanks to the chairman and directors terminated the 
pro. eedings. l 


United River Plate Telephone Co. (Ltd.) 


At an extraordinary general meeting on Tuesday a resolution increasing 
the number of directors to six by the appointment as an additional 
director of Mr. Gcorge Franklin to the board, in the vacancy caused by 
the death of Sir Irving Courtenay, was carried unanimously. The 
CHAIRMAN (Sir F. Green), in introducing the resolution, said : The need 
for calling this meeting has unfortunately arisen by the lamented death 
of our late chairman and managing director, Sir Irving Courtenay, Kt., 
M.A. Sir Irving was one of the original directors. He came to the 
company when it was a very small affair indeed, and a not very prosperous 
affair. Forno fewer than 21 years he had been chairman, and during the 
whole period went on working and building up the business until to-day 
it is in the very flourishing position in which you find it. We realised 
our loss especially when we found how difficult it was to tind a successor 
to a man who had been so loyal and devoted to your interests. Gentlemen, 

e have at last been successful in overcoming the difficulty, and I feel 
hat the vacancy has been filled in a manner which will be as satisfactory 
to the shareholders as it is undoubtedly to the directors. We meet you 
to-day, gentlemen, to tell you that we have been successful in filling up 
the position of the chairman. All of us are to be heartily congratulated 
upon the fact that we have secured Mr. George Franklin (cheers), a 
gentleman whose name and whose standing are quite well known to 
everyone. As chairman of the late National Telephone Co., which has 
been bought by the British Post Office, he is specially welcome to us, and 
he was willing and cheerfully agrecd to eome to us as a director with the 
view of being our chairman. When the vacancy on the board occurred 
by the death of Sir Irving Courtenay, we all felt that we ought to take 
the opportunity of appointing as a member of the board Mr. David 
Smith, our very valuable secretary. I may state in this connection how 
well Mr. Smith manages the affairs of the Company. During the last 
few months, while our late Chairman was ailing, Mr. Smith has been the 
life and soul of our London affairs. We have, therefore, in view of his able 
and strenuous scrviccs to the company, decided, as some small recognition 
of his scrviccs, to add him as a director to our board. We did so delibe- 
rately, not only because we wanted to elect Mr. David Smith as a director, 
but also because we wished to increase the number of directors to six, as 
allowed by the articles. 

The CHAIRMAN then put the resolution appointing Mr. George 
Franklin as a director. This was seconded by Sir Jonn Gav.y and 
carricd unanimously. 

The CHAIRMAN said it had been agreed that the accounts should in 
future be made up to end on Dec. 31 in each year, instead of March 31, 
and it therefore followed that the tinal dividend upon the shares would 
be paid in the month of A pril instead of in the month of July as heretofore. 
and, therefore, they did not propose to pay an interim dividend on the 
ordinary shares on 1st January next. He mentioned this to prevent 
disa ppointment. 

The meeting terminated with a vote of thanks to Sir F. Green for: 
presiding. | 


DEUTSCHE 'GA8 GLUHLICHT 'GESELLSCHAFPT. — The net profit for the 
past year was 8,831,595 marks (£441,580), against 5,567,674 marks 
(£278,384) the previous year, and it is proposed to pay 5 per cent. on the 
preference and 25 per cent. on the ordinary shares. In addition, the 
ordinary shareholders will receive a bonus of one ordinary share for every 
two shares now held. The sales of Osram lamps continue to increase, 
whilst manufacturing costs have been reduced. The foreign subsidiary 
Osram companies in Paris and London have also had satisfactory years. 
The incandescent gas mantle branch also shows an increase. 


PROVINCIAL TRAMWAYS CO. (LTD.)—Mr. A. Beattie, who presided at 
the meeting last week, said that the net profit for the past vear was 
£30.061. They had come to the conclusion that there was a great deal 
to be said in favour of motor omnibuses, which w»re being introduced 
into a great many towns. The advantages of motor omnibuses were many, 
and they had been running motor omnibuses in connection with their 
tramways or in addition to them, and a resolution was adopted autho- 
rising the directors to increase the motor omnibus services. 


NEW COMPANIES, MORTGAGES AND 
CHARGES. 


NEW COMPANIES. 

JAMES LOWDEN & CO. (LTD) (3905.) - Reg. ia Dublin on Nov. 7, 
capital £5,000 in £1 shares, to carry on the business of contractors, 
heating, lighting, elec rical and general engineers, &c. Private com- 
pany. First directors are J. Lowden, J. W. Lowden and R. H. Lowden. 
Key. office: 46, Ann street, Belfast. 


KRUPKA & JACOBY (LTD.) (125,553.) — Reg. Nov. 14, cipital £5,000 
in £1 shares, to carry on the business of importers of an dealers in 
el: ctric lighting appliances in succession to the busines« carried on as 
** Krupka & Jacoby." Private company. First directors ace O. Krupka 
and H. A. Jacoby. Rey. otce: 11, Queen Victoria-street, E.C. 


MORTGAGES AND CHARGES. 
BOURTON-ON-THE-WATER ELECIRIC LIGHT & POWER CO. (LTD.)— 
Particulars of £750 debentures, created Aug. 12, 1912, filed pursuant 
to sec. 93 (5) of Companies (Cousolidation) Act, 1908; amount of 
present issue being £530. Property charged : Company's undertaking 
and property, present and future, including uncalled capital. No 
trustees. 

ELECTROMOBILE CO. (LTD ) —1ssues, on Sept. 30 and Nov. 6, 1912, 
of £787. 10s. debentures, parts of a series of which particulars have 
already been filed. 

FOSTER ENGINEERING CO, (LTD.)—Issue on Nov. 13, 1912, of £1.000 
debentures, part of a series of which particulars have already been filed: 


? 


CITY NOTES. 


MEMORANDA Nov. 21.- Bank rate 5 per cent. since Oct. 17, 1912). 
Prico of silver, 29d. per oz Consuls 754—758 for money and tor 
account ‘‘onso!s Pay Day, Dec. 2; Stock and Shares Continuation 
Days, Nov. 25 and Dec. 10. Ticket l'aye, Nov. 87 and Dec. 11; 
Pa: Daye, Nov. 28 and Dec. 12; Mini g Shares Carry Over Day, 
Nov. 25. 

Priok& or METALS London). — Copper, cash, 78 ; three months, 78}. 
Lead, English, 18] —19; Foreign, 18% —18 jy ; v2 elter, 201 —263 ; Tin, 
English, 2.0 —231;? Foreign, cash, 426; three months, 2263. ron, 
Clsveland, cash, 68'0; three months, 68.9. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)— The directors have ap- 
pointed Mr. W. R. Davies to be chairman of the Company, and Mr. 
Stanley Beeton to fill the vacancy on the board caused by the death of 
Sir Irving Courtenay. 

CONSOLIDATED SIGNAL CO. (LTD.)—A final divi lend of 3 per cent. has 
been declared on the preference shares, making 6 per cent. for the year 
(less tax), but no dividend is recommended on the ordinary shares. 


ELECTROLYTIC ALKALI CO. (LTD )—A circular has been issued 
stating that there will be some delay in publishing the accounts this 
vear. as the directors are in negotiation for & scheme for the supply 
of power, which will represent a very large saving to the company. _ The 
scheme will probably involve certain other re-arrangements of existing 
conditions. It is expected the negotiations will be completed at an 
early date, and the directors consider that an appropriate time to make 
an announcement upon the matter would be on the occasion of the annual 
mecting. 

KALGOORLIE ELECTRIC]TRAMWAYS (LTD.)—This company's traffic 
receipts for October were £2,955. Aggregate from Jan. 1, £34,743. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) — The traffic receipts for 
the fortnight ended Nov. 15 were R.24.262 (increase R.2,947). Aggregate 
from Jan. 1, R.522,878 (increase R.56,870). 

PERTH ELECTRIC TRAMWAYS (LTD, — At the extraordinary meeting on 
Monday the resolution for the sale of the company’s undertaking to the 
Government was confirmed. 

STOCK [EXCHANGE NOTICES,—The Stock Exchange Committee have 
ordered £146,040 six per cent. second mortgage debentures of the New- 
castle & District El rie Lighting Co. (Ltd.) and £75,000 5 per cent. 
debenture stock of the Ucbridge & District Electric Supply Co. (Ltd.) to 
be quoted in the official list. 
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Newcastle-on-Tyne Corpn..| ,, 16| 4,508| + 259| 33 | 145813 |+ 2,531 10 4% Do. cum, pe s cetera a 61—7 $14 6 T SM. ideae 
Newport (Mon)...........| , 16] 693/+  21| 33 23,427 |— 405 | St) 4 Do. 4 per Cent. Debs............050:. 100 —101 | 3 19 3| Feb, Aug | -: | ss 
ao uanpion Corporation .| ,, 15 522| +  38| t33 18041 |— 107 | St.| .. Bosh Ela trie Trac dont X Pf. Ord. Nonum 11 —13 a June Dec | 12| 11% 
Oldham, Ashton & Hyde. ee os 8 595 + 17 45 27.563 + 1,600 St. Do Def. Ord. St. Coreceecesneeteoseses 5 —7 ee oe 6 5 
Oldham Corporation. ......|  » 17 1,897 | — 12} 34 70308 |+ 320 || St. 6% | Do. 6 per Cent. Cum. Pref. .......... 8) —92 | 610 O| Feb, Aug | 90 | 83i 
Perth (N.B.) Corporation...| „ 13 145 | — 5|! 26 4581 — 345 St.| oe Do per Cent. Non Cum. Pref. .... 35 —39 2s i 374| 36 
Perth (W.A.) Elec. Trams. . » 15| L885| + 223| 45 85.878 |+ 12,153 | St | 5 per Cent. Perpetual Debs. ......| 91 —95 | 5 5 0} April, Oct | 94 | 92 
Peterborough ............ » 8 116 | + 2i 45 6199 |+ — 312 || St | 4% Do. Per Cant. 2nd Deb. Stock ......| 77 —8! | 5 1! 0 j| May, Nov | +: | es 
Portsmouth Corporation...| ,, 16] 1,674| — 40| 33 73747 |— 4,733 || St- | 3% Central adon Ordinary Stock ........ 83 —85 | 310 6| Feb, Aug | 87| 8 
Potteries ................ 4, 8| 2165 + 24 | 45 86644 |— 1422 ]| 9t. 4% | Do. 4 per Cent. Pref. Stock ....... ..-| 939 —@5 | 414 0 | Feb, AME 85 | -. 
Preston Corporation. . . ... » B 783 | -- £466! 33 27585 |+ 1256 | St |44% | Do. 4} per Cent. Pref. ........... ...| 103 —110 | 4 1 9 :. : 
Rotherham Corporation .. "u. dd 854 | + 179 | 2 24.833 |+ 2435 | 9t. 2% | Do. Deferred Stock ...... re 83 —8) |2 7 0 | Feb. .. 85 | 8& 
SE ee rati **9.00020*9 » 8 47 + 9 45 10,400 + 480 eg “we e & aruis D Rh E Co : “Ord. Pr 5» e : E: È gare July 454 39 
rporation ....... » 18 42 t. it; ut ndon Rly. Gon T = e ug 
Shanghai e FA = m + . icy 9 167,195 |+ 3,784 st 2% Do. Vic ae Perp. Pref. (1891) .... 157 ms | i * : | p Aug ee ve 
I Peeseeenes » 8 4 + 1 45 2 301 uut Sg t o De eeeereresecesereeseeasese ews H eo. ug oe e@ 
effield Corporation ..... Á St. | 5 Do. (1901) «Sese es Mae .....| 107 —109 | 4 11 9 | Feb, A ve | os 
Singapore Trams ......... NE GB EAE d i St 14 ibo (199 iss eps 102 199 | fil o! Feb Aug 193} 1078 
opolitan ....... » 8 ; 3 es t. o. 4 per Cent. Perpetual Debs. ...... = May, Nov . 
P ata ESLER Pace sure dis » 8 del H 83 4S 42:818 t 3,039 n 9 | Dublin bU ura iam per ont Pref. . |, ei m ^ i 2 | Feb, Aug | -+ | oe 
ay ON — " = 3 p o 1 ) atesnea istrict Trams Ord....... = bs se | o 
Southend Corporation.....|  ,, n n + 3. ae ee + 2 Hen 10; »- | Gt. Northern & City Rly. Pref. Ord. p | 2-25 . | Feb, Aug 2| -- 
Southport Tramways ... » 8 263 | + 18 | 45 13662 |— 234 1| 7:d.| Hastings & District Elec. Trams, 6% C.P.|  *i—:; | 8 2 O | Mar, Sept} «| = 
Stalyb'dge,Hythe,&c,]tBd|  16| ^ 618| — aj 33 | 21712 |- 4.667 | St 44% | Do. 4i Deb. Stock ........ ee .....| 69 —h |6 2 0) April, Oct | .. | + 
Stockport ......... cese » IS} 1,128] + 35| 33 41,400 |4 1.347 10| .. | imperial Tramways Ord. .............- eds T Mar, Sept o | ee 
Sunderland Corporation. . » 17| 1,22 -  25| 33 43450 | 17418 | 10| ee | Do. 6perCent Pref. ....... — 4| 6b—5L 3 Mar, Sept jo 
Sunderland District ...... e " . i : St. 4j?6 | Do. 4i per Cent. Debs: «42s a sms d 71 —?0 | 518 O Jan, duly : . 
Swansea Tam eesesaseso » 8| 1,877) +4 3 65| 45 52053 |+ 2521 S 1s Lot Trans: uS duas E ‘Pref... al eae ees | > M 0 | Mar, j > ! 
Swindon Corporation...... a 2 ' : t. . per Cent. Deb. Stock .......... = 6 Jan, Ju ° 
Paunton: ........... eene " 8 47, + 5 45 2.060 + "103 | 10; S/ Lanarkshire Tramways .....cseceseeess 9§—-1)}' 517 0 dan Aue x : 
Tynemouth and Disirict ..| ; 8] ass|+ — 4| 45 | 11172 [= — 937 || St ee | Lendon Eleme 4o Deb. Stock eee SU os ue uer adam mur 
yneside Iram Co. ...... h ; m | 9t. n ectric 4 eb. Stock ........ 5 — l - 
allasey Corporation ....|  ,, ic Sol T i a Erin E z St. 4% Do. 4% Pref. ...... eene 73 —sl |. 418 9 t 
alsall Corporation ....... » 16% 577 e 46 26,574 |+ 708 lol .. | London United Trams, 5% Cum. Fref. ..| 5i—2b | ks Jan, July S 
arrington Corporation . » 44 429 | - 3 33 14.120 l+ 937 || St 4% | Do. 4 per Cent. Ist Mort. Deb. Stock . 71 —75 | 4 6 8! san July 72k 
est Ham Corporation....| ,, 14 2,487 | — 116 | $33 86162 |— 2532 St | .. | Mersey Con. Ord. Stock ....... esee. 4 —6 .. | Feb, Aug . 
: Weston-super-Mare..... || » 8 533 |» 45 6259 |— 1302 td. | Metropolitan Elec. Tramways Ord.......| 15-Us 45 9, . 15 
Wolverhampton Cc. "m 8 598 + 2 45 21.926 + 'B23 1 ee Do. Deferred wpeceserves eevceserererse (744 Rn | April . 
e Wolverhampton Corpn.. » RB 989 | - 72 j | 1| 0/b | Do. Sper Cent. Cum. Pref. .......... H—Hu |5 7 0, Feb, Aug 
9 Norcester.. ee-ececcc)ccveccoctheLPoc ov 8 253 DE 5 4S 13.382 = L] 73 i St 4% Do 4$ per Cent. Deb. Stock...s coss 94 —923 4 14 9 Jan, 
"Wrexham........-. ees » 8 116 + 13 45 5.198 + 582 | St 96 Do, 5 ee StOCE «orsa secs 35 —98 5 2 0 p" 
Yorkshire W.R. Trams .... 17| asig $ all 4e | syes x 10 | St |li% | Metropolitan Railway Consolidated j.-.. ^ 351—562 | 217 9 Feb. Aug 
: Woollen District. : + 48,805 4 k 1 404 


'. 4a) These comperisons are with the correspondin last o x ectrical, 
vs. tM Adan, $ Minus 3 daya 4 [lum 3 daya 2 f Plus 2 daged | 
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fCuba Submarine Ord. 


tt 


Do. 
4$%\ Western Mo Telegraph Fdg. &R. E. Bnd 


NAME. 


Metropolitan Rly. Surplus Lands Stocks 

Do. 3 per Cent. Preference ...... 

3j per Cent. “A” Preference.... 

per Cent. Convertible Pref. .... 

34 per Cent. Debenture Stock.... 

Do. 34 per Cent. " A” Deb. > le 
Metropo ia District Railway Ord. . 


. Und. Elec. Rlys. Co. of London, Ltd.) 
3 per Cent. Consoltd. Rent-charge 
4 per Cent. Midland ——! 
Guar. Stock 4 per Cent. 
6 per Cent. Perp. Deb. Stock . 
4 per Cent. Ditto .... «eee 
Potteries Electric Traction Ord...... 
5 per Cent. Cum. Pref ....... 
1 (ible, Tram Deb. Stock ..... 
S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 


In. bds Witn Coup. 15. Puget 
Yorkshire (W.R.) Elec. Trams, Ord. 
Do. 6perCent. Cum. Pref. .......... 
Do. 4 per Cent. Ist Debs. .......... 


Electric Manufacturing, &¢. 


Anchor Cable Co. 44% Deb. Stock ...... 
Aron Eléctricity Meter Ord... .... «e * 
Do. 69$ Cum. 
Do. Ist Mort. Con Dbs. 
Automatic Telephone Mfg. Co. 6%Cm. Pf. 
PERO & Wilcox Ord. 


"*"*e*st*"t^»us*wo"t9t2*2s:",--—-::2 


Pref. 
British Insulated & Helsby Cables Ord... 


Do. Cent. Pref.. 
Do. per Cent. Ist Mort. Deb. (red. - 
Do, 5°, Mort, Deb. Stock ...... 


British L. M. Ericsson Mfg. Co. 6 % 
British Thoms'n-Houst'n HU Ist 
British Westinghouse 10 per Cent. Pree. 
Do. 6 per Cent. Prior Lien Dbs. (red. ) 
Do. 4per Cent. Mort. Deb. Stock `. 
Brush Elec. Eng. Co. Prior Lien D?b Stk 
De. ' 44% Perp.Ilst Deb. Stk ...... 
Do. Perpetual 2nd Deb.Stock ...... 
Callender's Cable Con. (ss Ae FOLE 
Do. EN E Cum. Pref........ 
Do. ' 44 per Cent. Ist Mort. Debs. (red. ) 
M er Alkali Co. "EPIIT. 
Do. : 44 per Cent. Ist mort. Deb. (red.).. 
Consolidated Signal Co. ..... eoe 
Do. 6 per Cent. Pref. . ecuccesedse 
Crompton & Co. (Nos. i to '85,000). Tre 
Do. Sper Cent Ist Mort. Debs. (red. A 
Dick, Kerr & Co. Ord. . **"*"""*"*-t t4 
Do. 6perCent. Cum. Pret. . 
Do. 44 per Cent. Deb. (SES TA 
Edison & Swan United (" y T Sh ) (£3 pd. 
Do. (£5 paid).. 

Do. 4per Cent. Mort. Deb. "Stock (red.) 
Do. 5 per Cent. 2nd Deb. wes PTT 
Electric Construction Co.. AEA EA 
Do. : per Cent. Cum. Pref.. P iwodtad 

per Cent. Perp. Ist Mort. Debs... 
Genera Electric (1900) 5% Cum. Pref. . 
fa Cent. Ist Mort. Debs. . 
Henley s Le 045 Works Ord, ........ 
Do. Cant. Pref. .ccsecccocccecs 
Do. rii os rint Ist Mort Deb. Stock. 
[ndia Rubber, Gut. Per., &c., Works Ord 
Do. 5 per Cent. Cum. Pref. ..... 
De. 4perCent. Debs. (red.) ........ 
grec & Phillips 5% Ist Mt Deb. Stk 
ational Elec. Construction Co. . 
Richardsons, West BN & om Ltd., "Ord 


Do. 4 
Vickers, Ltd.. Ord. . PPAT E ATAT TE 
Do, Sper Cent. non-Cum. "Preference. . 

5 per Cent. non-Cum. Preferred . 
4 per Cent. Ist Mort. Db. Sk. (red. ) 
44 per Cent. 2nd Mort. Deb. (red.) 
o. S5 per Cent. 3rd Mort. Debs. npe 
. C. White & Co. 6% Cum. Pref. 
illans & Robinson Ord. ..........-. 
ao. 6 per Cent. Cum. Pref. .. 


4 per Cent. Ist Mort. Debs. TP 
Telegrapos. 


Agen Telegraph VEM oan Ko ERS 

Do. SperCent. Debs. (red.). ee 

Anglo-American Telegraph à 
Do. Preferred ..... " 

Da "Dele cas cake quini vsexe f «e 


Commercial Cable 4 pr. Cent. pe SUE. 


Td. 


fDo. Preference 10 per Cent.... 
Direct Up Ord. wan 
Do. Cent. Cum. Pref.. $ 
Direct Un ted States Cable ............ 
Direct West India Cable d Db. Ja 
Eastern Ordinary . .. ; 
Be 3h per Cent. Pref, Stock TELE 
r Cent. Mort. Deb. Stk. (red.).. 
Eastern SE S A 
Do. r Cent. Deb. Stock ........ 
P eri S. Af. 4% Mauritius Sub. Debs. 
G.N. (of Copenhagen) with coup. 8$.... 
Indo-European ........-. 2 ee oas 
Mackay Companies Common ...»«».».* 
Do. PEE Lon use». ca duinm omne 
Marconi's Wireless Teleg. Co. 
Bartipg 


Padi [A n Tel. 4%Guar. Dbsred. 

acinc n 
West Coast of: a ahan i 
‘Ba, 4 pr QEIC DOOR cococsocoonenós 
t West India & Panama "992924225997 * 
tDo. 6 per Cent. Ist Pref. ...2.9 2. 
ft Do. 28 DM FTO se sverewes same fone 
Do. r Cent. Deba. “eee seepeomemes 
tWestern nem KL OL BUM e ixáaáo 
t. Deb. Stock (red.) .... 
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Electric Railways and Tram way 3— (Continued 
62 —64 
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Feb, Aug 
May, Nov 


Jan, July 


Mar, Sept 
Feb, Aug 


] an, Ld uly 


May, Nov 
Jan, July 


Mar, July 
Jan, July 


] une, Dec 
June, Dec 


Apr, ' Ost 
Aor, Ost 
May, Nov 


June, Dec. 
Ps jel 
,My, Ag,N 
F,My, Ag, N 
F,My, Ag,N 


Jn,Ap,Jy,O 


Feb, Aug 
Feb, Aug 
April, Oct 
April, Oct 


Ja,Ap,Jy,O, 


une, Dec 


a, My,]y,O 
yly,O 
.| May, Nov 
Ja.Ap,Jy,O 


Ja,M 


Feb, Aug 
May, N»v 
Jan, July 
May, Nov 
Ja, Ap,] y,O 
ver p Jy,O 
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BUSINESS ° 
Warr 7o | 2 [Orr Drvi- NAME Wed., pau CENT. Diymaso 
Nov. 20. |G |DEND Nov. 26 YIELDED. Dus. 
est. | est. 
64M 624 Telephones. 
85i Es a 
Bd .. Amer. Telephn. & Telegh. Cap. St.......| 146 -148/| 5 8 0 " 
85| .. Do Coll. Trust $1,000 4 per Cent. Bds.| 734—954 | 4-3 9 | Jan. July 
wl aw Do. 4% Cons. Bonds 1936 ..........| 115$ —1174/ 3 8 0 oe 
zu ts Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. 102 —101 | 4 16 O.| Mar, Sep 
4i | 393 Chili Telephone ........... eee een 7)—71 | 5 3 € | August.. 
89 |... Cuban Telephone 5% ist Mt. Con. Bds..| 96 —98 |5 2 0 - 
Monte Vidéo Telephone Ord. ..........| W—153 | 519 6| Nov. .... 
771 76} per Cent. Pref. ............ i—i | 514 O |.May, Nov 
x ; National Telephon? Co. Deferred Stock..| 152}—1544}| 317 9 | Feb, Aug 
x0 ie New York Telephone Co. 30 yr. Bnds...| 98 -- 411 0 as 
87}! 87i Quali] MET TEEN AAT sosssse] , 187—108. ] 4 11 6 | April, Oct 
e^ npo ‘Do. 6 per Cent. Cum. Pref. -..+++++5. S 71 418 6 | April, Oct 
95 | 94 Hn Tarn oF De cat Saree Deb. $ XT m A : f : Jan, july 
zx e" elo .0 D t ) — an, Jul 
e" 7 SK Uniden a i z Qm 5 6 8| July pd 
x BM ak Can RIA. eines — 4 9 O| June, Dec 
e| o [t| 49 Do. ^44Deb.St. Red. ..............| 102 —104 | 4 6 6 | Jan, July 
T 4j. Financial Inv3stnnts. 
Pit} Se} Elec. & Gen. Investment 6% Cum. Pret.| 4 —44 | 6 13 3 | Jan, July 
“ail 3; Globe Telegraph & Trust ..............| [9#—11E | 5 6 6 | Sp,DeMrJu 
t 34 Do. 6perCent Pref. ..............| 128—134 | 4 11 6 Sp.DcMr]u 
eo] Submarine Cables Trust (Cert.) ........ —i29 | 4 13 0 | April Oct 
Colonial and Foreign Electric 
mE Vi Railways, Tramways, &c. 
oo | x. Anglo-Argentine 519/ Cum. Ist Pref... 4#—S% |5 4 3 | April, Oct 
s rs Do. 54% Cum. 2nd Pref. ............| 4—4 | 5 1 O| Jan, July 
eel] | ka Do. 4% Deb Stock ....cccesesecees| 29 —95 | 4 4 3 | June, Dec 
34 .. ISt.| 4 Do. 44% Deb. Stock .............| 97 —1001|4 9 0 . 
e| o Bt] 5 Do. 5%. Deb. Stock ..... oco oret 031 lost 418 6 
e| [st Auckland Elec. Trams. 5% Deb. (red.)..| 1034 —1054| 4 15 0 fan, July 
os | wot § Brisbane Elec.Trms.InvestOrd «~..... p, m. 5.10 0 ay : 
"uM Do. SperCent. Cum. Pref. ......... i 4 15 O | May, Nov 
| [st Do, 4k per Cent. Db. Prov. Certs.....| 1003—1034| 4 7 O | Jan, july 
| iSt] 8 British Columbia EL.Rly.Df. Ord ......| 144 —149 | 5. 7 6 | Mar, Sept 
TE ET De Pref. Ord. Stock ..............| 118 —122| 4 18 3 | May, Nov 
v]. ba Do. 5% Cum. Perp. Pref. Stock........| 107 —112 | 4 !1 O | Jan, July 
^ ee Do. 4 per Cent. Ist Mort. Dabs.......| 98 —101 | 4 9 O | April, Oct 
ti Do. Vancouver Power Debs, ........| 103 —105 | 4 € 6 | Jan, July 
| we BSt.| 44%! Do. 4% Perp. Con. Deb. St. ........ 100 —103 | 4 2 6 oe 
e| oe St Buenos Ayres Lacroze Trams Ist Mt. Db.| 99ł—101į| 4 18 6 | Mar, Sept 
T TE - uenos Ayres Po ty Tram, - is 
10} .. cec i e A 94 —98 |6 2 O| Feb, Aug 
zm . Calcutta Tram ways (1 to 137,610) ..... 5i—6# | 510 O | Mar, Sept 
3b 7i Do. 5 per Cent. Cum. Pref. .......... | Sees 4 16 6| Jan, juy 
33 38ist. PA , Do. 44% Ist Deb. Stock (red.) ...... =i 4 8 6| Jan, July 
vl *Cape Electric Tram Shares . t - - 
a2 | = 1/3 |tCity of Buenos Ayres Trams Co.(1904)Sh. of ot 4 7 3| F,My,A.N 
“+ | oe XE 0. 4per Cent. Deb. Stock .. $28 —102 | 3 18 6 June, Dec 
ce | oe Colombo Tr. & Ltg. 5% ist Mt. Db..... 33 —97 15 3 O | May, Nov 
ee Havana Elec. Ry. Con. Mt. 5% $1,000 50 
jj x rem Coup. | ds. TERTON 99 —103 | 4 17 O | Feb, Aug 
. ong Kone Trams. s Cent. 1st 
ee se Mort. Debs, s.s.s.. e+eeeee LI B6 —90 5 10 0 June, Dec 
ao | ^ ‘ve Kalgoorlie Elec. Trams, Sh...eeocesess|] [AMA T T 
ee | oe 5 Do SperCent. “ A” Deb. Stock ....| 86 i |510 0 an, July 
vr ld 3 Do. 6 per Cent. s ” Ditto "ww n 35 —43 10 9 0 an, July 
se .* 0 ł e D ode On eeeeeeeeene l —It 4 16 0 uly mes @ 
S| os 0/7 Do. 6 per Cent. Cum. Pref.. A SEST 8 9 416 O| Jan, Ta 
co | ae 5 5 pe er Cent. Reg. Mort. Dabs. ....| 93 — 526 i uly 
e | e 5 Madras ec. Trams. 5% Deb. Stock....| 100 —102 | 4 18 0 | Jan, July 
od) và 5 Manaos Trams & Lt. Co. 5% Debs.......| 99 —93 |5 7 6 T 
o4 Sa 5% | Manila Elec. Ry. $1,000 Gold Bonds....| !001 —1024| 417 6 | Feb, Aug 
et 1m $ Mexico Trams. Co. Com. St............- 2 —117; 519 6 oe 
co | oe 5 Do. Gen. Con. Ist Mrt. So Gold Bds| 95 —97 |5 2 6 T 
9i .. o Do. 6% 50 yr. Mort. Bds. .......... t09 —!03 ; 5 17 0 T 
9$ .. y| Montreal St. Ry. Sterling 4b per Gout 
es | Se Debs. (1922) (Nos. 691 to 2.009) . is 93 —101 | 4 9 O0 | Feb, Aug 
94)| 931]st. | 44%} Do. — do. (Nos. 1 to 4600) ........| 99 —101 |4 9 0 T 
rM NEU WM Perth Elec. Trams Ord. .......... «e lg—1% | 312 9| May .... 
zm ee ngoon Elec. rams. ‘Supply 69 
s *e Cum. Pt. ly Co. 6% Sb —5 5 4 0 .. 
(9:1 tad 4}%| Do. 44% Ist Mort. Deb. Stk. ........| 99 —101 | 4 11 0 T 
os | aa Rio Janeiro Tram, Lt. & P. Co. ........ e 3.4 6 T 
35] 358. 5% Do. 30 yr. Gold Bnds....cscsccesess 101} oo 416 6 - 
a T WEE. IESU Be Bade. cus covasacesces 965-384 | 5 1 6 .. 
2| 1} 109 Sao Paulo Tramway, Lt. Power...... e 3.14 0 Poe 
oo | oe ! 5 per Cent. Ist Mt. $509 Db. 102} —1044| 4 15 * | June, Dec 
p. 105 B pee cent. Perp. Cons. Deb. Stock} !04 —107 | 4 13 6 T 
15 ‘a : foci y. Co. Ist Mt. 44% Ster. Bnds| 97 —99 | 4 11 O | Feb, Aug 
in MG Colonial ani Foraign Electricity 
ees my 
t zm a. Elec Supply Co. 6% Cu. pA Si —-5 5 6 6 | Mar, Sept 
- . [St De SUP Loca ibRQI PDAS 1044 —106)| 4 14 O0 T 
-10| 6 Bombay BS. & T. 6% Cum. Pret.. tii —:2 |5 0 0 2 
St.| 44%| Do. 4 per Cent. Db. Stk. (red.) - 98 —100 | 410 2 | Jan, July 
31 93 5% | Do. 5 per Cent. 2nd Mort. Deb. Stock. | 98 —102 | 5.00 T 
92 3/6 *Culcutta Elec, Supply Ord. ..... esf.e.| OF —74 | 6 1 O| April, Oct. 
TIT x : D». Load POM Co recaceevoseo vs 4 —5hk 112 0 ee 
35 110$}100 Calgary Power Co. 5% Ist Mort. Bada.. 93 —95 |5 5 6 T 
821 251 Canadian Gan. Elec. oar St iosess| 812 77121] & 16. O m 
$24) 8141100 D>. 7% Cm Pf. Stock .. .........«-- 118 —122 | 5 15 0 - 
: 1631100) 5 Castner Electrolytic Alkali Go.(of U.S.A) 
hg . fest Mort. SIL. Bebe: 1usosn57n 9552 96 —100| 5 O 0O | Jan, July 
ee | oo Rien Daveicnrnsnt Co. of Ontario $59 bds| 954-974 | 5 2 6 T 
“5, -= ISt. | 5% | Elec. Supply Co. of aldea 5 per Cent » 
H H Ist Mort. Deb. St. ......sesececesees| 89 —88 | 514 O0 | Jan, July 
33i :t .» | Indian Elec. Sup. & Trac. "IP $—l oe 
24 13)99]10/.| .. | Kalgoorlie Elec. Power & Ltg. Ord. ts —tr T May, Nov 
97 7 0/70 | Do. 6 per Cent. Cum. Pref, Md Mcd &—H |8!4 O | April, Oct 
13 -° 5% | Kaministiquia Power AA 5% Gold Bnds | 104 —106 | 4 14 3 T 
X, 12H| s| .. | Madras E. S. Coro. Ord. ............-- 14—2 T m 
, .. 50/0 | Melbourne E. S. Co. Coni. Ont Sia tina de 122 —127 | 3 |8 9 T 
Je +» [St Do. 5% Ist Mortg. Deb. Stock ...... 102 —105 | 4 {5 O | Jan, July 
Be TH I. 5% | Mexican Elec. Lignt Co. 5% Ist Mort 
9l| 55 Gold Boldi. Aessexcecevtstoxeos ...| 95 —83 | 5 14 O| Jan, July 
co | oe Mexican Lt. & Power Co. Com. St.......| 85 —89 | 410 O | Jn,Ap,Jy,O 
5: e $3} Do. 7% Cm. Ptef. Si citicaes ose.) 103 —105 | 6 12 O0 | May, 
2 Sh]. | 5% | Do. 5% Ist Mort. Gold Bnds.........| 95 —97 | 5 2 6| Feb, Aug 
l| 4f6}100| 5% | Monterey "Riy. L. & P. Co.1st Mort.Db.S« —87 | 517 0 z 
.. e | $ Montreal Lt., Ht. & Power C». Cap. St... —23? | 3 15 3 | F,My,A,N 
. . Northern Lt., Power & Coal 5% Gd. Bds. 612 0 +s 
sl ge £10 | River Piate Elec. Co. Ord. Stk. sess.» oe 4 0 O | April.... 
ion 3 ieiSt.| 6% | «Do. 6 per Cent. non-Cum. Pref. Stk... 5 8 0| May .».» 
h -"- St. 5 Do. 5 per Cent. Deb. Stock ... sesoses 4 16 0 Jan, July 
oo | cole | § e eoe viewer. Ca. $100 Gap. St d 29 .. 
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For a perfectly fair comparison of two systems it is 
essential that the best conditions for each system should be 
chosen in drawing up a scheme. It is noticeable that a 
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material saving in the cost of motors, as the lower fre- 
quency practically eliminates the difficulty of transformer 
action in the short-circuited armature coils, and thus per- 
mits of cheaper construction. We understand tha* the 
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on the Continent for this very purpose. Again, 
in looking over the comparative figures that have 
been published in the Press a very -greatgdifference is 
noticeable in the cost of altering telegraph and telephone 
wires in the two cases, only £20,000 being allowed in the 
continuous-current scheme and nearly £182,000 in the single- 
phase scheme. This seems a large difference, consid?ring 
that such alterations are usually made to avoid the possi- 
bility of wires falling on the overh?ad construction, and this 
would have to be done equally for both systems. 


Furnace, By D. A. Lyon.. 309 and Industrial Ssction ..519-552 


The Melbourne Electrification. 

AN interesting article, of which we publish a translation 
in another column, by Mr. G. Brecur, upon the subiect of 
railway electrification, raises once more the question of 
the suitability ef single-phase for this purpose. We may 
mention that Mr. Brecut holds a high position as an engi- 
neer in the service of the Prussian State HRailwavs, and 
con: equently his opinion is eminently one that is worth 


having, for it will not be denied that German engineers, 


Performance of Dry Cells. By | PARLIAMENTARY INTELLIGENCE 315 
| 


| PERHAPS the greatest difficulty from the point of view of 
operation of a continuous-current system is the collection of 
current. At a line pressure of only 1,500 volts, and even 
when they investigate the merits of different svstems, do | with double this pressure, the currents to be collected are s3 
so with extreme care. The net result of the investigations | large in comparison with those in the single-phase system at 
that have been made in Germany is shown by the fact that | a pressure of 10,000 or 15,000 volts that very destructive 
Mr. BRECHT prefers the single-phase system to continuous arcing is likely to result and thus raise the cost of main- 
current, even when the latter is at pressures considerably | tenance very materially. So far there is no experienc: oa 
higher than those at present used. This fact leads us to | which a maintenance figure for the trolley line can be based, 
examine the conclusions reached by Messrs. Merz and as these higher pressures have not been applied in practice 
McLELLAN rather more fully than was possible in our last ! to the hauling of trains, as distinct from light rolling stock. 
issue. Our readers are aware that as a result of com- | The opinion of engineers on the Continent and in America 
petitive tend«rs Messrs. Merz and McLeLLAN have recom- | appears still to be strongly in favour of the single-phase 
mended the use of continuous current with an overhead line | system. For example, the New Haven Railroad is ex- 
at a pressure of 1,500 volts. It is, of course, difficult to | tending considerably on this system, and a policy of exten- 
criticise a conclusion of this kind very definitely without | sion is not usually adopted in America unless the results 
knowing all the facts of the case, but we may perhaps be | are satisfactory. Mr. Brecut states that 2,300 miles of 
allowed to suggest a few points on which engineers would | track are now running with single-phase motors having an 
certainly be interested to have further information. | aggregate capacity of 600,000 H.P. As already mentioned, 
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Germany arid Switzerland have decided on this system, and 
around Berlin alone 250 miles of suburban track are to be so 
electrified. It appears to us, therefore, that the claims of 
the high-tension continuous-current system will require 
very ample demonstration before the single- phase system 


can be disregarded. - 
—— 


Wiring Examinations. 


THE annual report of the Department of Technology of | 


the City and Guilds of London Institute, which deals with 
the results of the examinations held by the Institute, 
usually forms interesting reading, not only for teachers and 
students directly concerned with the results and with the 


comments of the examiners, hut also sometimes to those , 


engaged in the various industries in which technical ex- 
aminations are held. We notice that on the present 
occasion the percentage of failures 
examination in “electric wiremen’s work” is unusually : 
high, 53-2 per cent. of those sitting for the examination 
failing to satisfy the examiners. Whilst the practical work 
carried out by first-year candidates is described as disap- 
pointing, it also seems that many junior wiremen are 
ignorant of the rudiments of the subject. Thus, a sur- 
prisingly large number of the candidates had an idea that 
such figures as 300, 600 and 1,200 megohms, as applied to 
the grade of cab!e, referred to the resistance of the con- 
ductor; whilst, again, many had no idea of sketching 
a circuit. Fortunately for the future of electrical wiring, 
however, the results of the final examination for advanced 
candidates is considered by the examiners to be satisfactory 
on the whole, the practical work being generally well 
carried out. A frequent comment by. the examiners from 
year to year refers to the careless trimming of the ends of 
conductors, the braiding being brought right up to the 
metal terminals. The peculiarities of braiding, however, 
are not generally known in practice, and in this con- 
nection we may draw attention to an interesting article by 
Mr. F. FERNrIE elsewhere in this issue. Perhaps the most 
striking point to which attention is called by the author is 
the large difference in the insulation of rubber cables pro- 
tected wi h “red " and * black’ braiding respectively. Any 
light that manufacturers could throw on this fact would 
prove of interest to our readers. 


Loi ed 


Earthed v. Unearthed Neutrals. 

In this country the question of earthed versus unearthed 
neuiral points in three-phase systems has frequently been 
discussed in regard to mining installations. An interesting 
discussion on this point took place some 21 years ago at the 
Institution of Electrical Engineers on a Paper by Mr. W. W. 
Woop, the general opinion being in favour of earthing, 
although the author was not prepared to advise it in all 
cases. The question of earthing, however, affects a far 
wider field than mining work, and last night Mr. J. S. Peck 
read a Paper before the Institution in which he considered 
earthing as it affects alternating-current systems in general. 
As will be seen from the abstract of the Paper which we 
give elsewhere in this issue, it is impossible to lay down 
hard-and-fast rules in all cases. Thus, sometimes it is a ques- 
tion of deciding between the importance of continuity of 


service and of the automatic cutting off of a feeder in the 
case of a fault. It is, of course, mainly as regards the dis- 
tributing system that danger to human life enters into the 
question, continuity of service and first cost being more 
particularly concerned with the generating plant and 
transmission system ; and in the case of the distributing 
network there is little doubt that the neutral should always 
be earthed. 


Royal Engineers (T.F.).—Herbt. Jas. Randall has been 
gazettcd as Sccond Lieutenant in the East Anglian Divisional 
‘Telegraph Company, East Anglian Divisional Engineers, 
Royal Engineers. 


i 
American Telegraph Conference.— At a conference of the 
traffic chiefs and superintendents of the American Telegraph 
& Telephone Co., which was recently held in New York, Mr. 


of candidates in the | J. L. R. van Meter stated that the British Post Office had 
| requested to be supplied with copies of all the articles read 


during the conference, as well as with information relating to 
traffic procedure and plant operation. 


London-Paris Telephone—Reduction of Rates.--It is 
stated from Paris that the French Government has just laid on 
the table of the Chamber of Deputies a project for modifving 
the tariff rates for telephoning to England. It provides for the 
division of the territory of both countries into three zones 
instead of two. The British Government has already agreed 
to this scheme. The result will be that the price of conversa- 
tion between Paris and London will be reduced from 8s. to 4s., 
both cities being inthe first zone. Between Lvons, in the second 
zone, and London in the first, the charge will be 6s. 2d. instead 
of 10s., and between Bordeaux, in the third zone, and London 
8s., instead of 10s. The rate for telephoning bet ween Marseilles 
and Edinburgh, both of which are in the third zone, will remain 
at 12s. 6d., as at present. As both Governments have agreed 
to these modifications beforehand, it may be expected that the 
Parliaments of each country will soon ratify the scheme. 


Electric Iron Smelting in Norway.—According to *' Tek- 
nisk Ukeblad,” serious anomalies have occurred between the 
officially published figures of the Norwegian Departmental 
Electro-Metallurgical Committee and those of the Swedish 
Committee of Experts. It is pointed out that the Hardanger 
steel works were equipped solely on the conclusions arrived at 
by the Norwegian Committee, which decided for coke as a 
reducing material. The Swedish Committee, on the other hand, 
now state that the result of trials in Sweden go to prove that 
coke a3 a reducing material has for the present been found to 
be unusable, and that by the substitution of charcoal, as at 
present obtains in Sweden, the cost is increased considerably. 
Moreover, it was the opinion of the Norwegian Committee that 
the electric smelter was capable of producing i iron with a sulphur 
content so small as to be well adapted for the subsequent steel 
process. This the Swedish experts stultify by a statement to 
the effect that their experiments have shown that a higher 
sulphur content is obtained in the electric smelter than that 
produced by the ordinary blast furnaces. In conclusion, the 
paper says that, in view of the vast sums involved in construc- 
tion work based on the estimates of cost and the recommenda- 
tions of the Norwegian Departmental Committee, an inquiry 
into the latter's calculations is, in the public interest, highly 
desirable. 


Oable Interruptions. Date of Interruption. 


Latakia—Palura ............... eene "IRE May 26, 1910 
Jeddah—Suakim ..... sessessssss erm cevewenes Mar. 4, 1912 
Salonika—Lemnos ............. eene ee April 18, 1912 
Chio— Tenedos oos o Er Reed os i edet April 20, 1912 
Syra—Chio (1 and 2) .................. ecce April 20, 1912 
Scalamova—Samos ........... eee eene April 21, 1912 
Marmariza—Hhodes.................. eee eee cee een April 21, 1912 
Bessika— Tenedos  ............ eene enne April 24, 1912 
Poulocondore—Pontianac..........cccsescccccsecceeces July 5, 1912 
Tokyo Guamo ton eddie cht Ea aini aN Sept. 10, 1912 


Bonny «Dua: « iscsi oleo ae Ehe s e eseni eaea Nov. 19 1912 
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Long-lived Dry Cells.— According to the “ Telephone Engi- 
neer ” in April, 1905, the Citizens’ Telephone Co., of Blooming- 
burg, Ohio, installed. a set of dry cells for one of its telephones. 
No trouble was ever given and the cells were entirely forgotten. 
Finally, however, they were replaced on August 2, 1912, after 
having given continuous service for over seven years, and even 
at that time were reported as still giving good service. 


Iron Transmission Line.—According to the “ Electrical 
World," a Nebraska engineer, whose system connects a number 
of small towns, is building a 25-mile 22,000-volt transmission 
line, the conductors of which are à in. iron cable carried on 
35 ft. poles set 20 to the mile. The problem of the rural trans- 
mission line, with its light loading, is chiefly one of mechanical 
strength rather than electrical carrying capacity, and since the 
conductivity of the iron cable is about one-sixth that of copper, 
this # in. conductor used will about equal No. 6 copper wire. 
Laid along down the right-of-way the material for this line 1s 
costing about £60 per mile, and it is estimated another £20 
will be required for erection, making the total cost of construc- 
tion £80 per mile. 


Post Office Exhibit for Ghent Exhibition. —1t i is officially 
announced that the Post Office exhibit in the British Pavilion 
at Ghent next year will show the complexity of the work done 
by the department, and will include examples of all the instru- 
ments used. Visitors will also be able to see a telegram sent, 
transmitted along a miniature overhead line with model poles 
and insulators to scale, received, and eventually delivered from 
the receiving station. A working model of a railway mail van 
will show the method of picking up and delivering postal bags 
at wayside points by an express train. Other interesting 
exhibits will be the labour-saving devices used in the Post Office 
for the sorting and stamping of letters, and the automatic 
carriers used for the sending of telegrams and messages from 
place to place. The telephone service will also be fully shown. 


The Behaviour of Commutator Motors Under Short Circuit. 
The “ Engineer " states that experiments have recently been 
carried out with the object of investigating the action of com- 
mutator motors under short-circuit and when producing a 
useful braking action. The conclusions arrived at are as fol- 
lows: When single-phase commutator motors with series 
characteristics are used to provide a useful braking action, 
current is delivered to the line of the Same magnitude as the 
machine would take if driven as a motor at the same speed and 
pressure. In addit:on a current is supplicd of the same mag- 
nitude and type as would be produccd by the machine when 
short-circuited and running at the same speed, but the heating 
and sparking which this current gives rise to is such that the 
action becomes impracticable. Only machines with shunt 
characteristics can be utilised for producing a useful braking 
action. 


Extensive Railway Electrification in the United States.— 
According to the New York correspondant of ** The Times," 
although the contracts are not actua!ly let, steps towards the 
electrification of the Mountain division of Denver and Rio 
Grands Railway Company will be taken shortly. The section 
from Helper, Utah, to Salt Lake City, à distance of 114 miles, 
will first be electrificd, and then the line over the Tenn: ssee 
Pass, involving the electrification of 87 miles from Nalida to 
Minturn. It is expected that the Utah work will be completed 
by the time that the new detour line over Soldier Summut is 
finished next July. Similar work is planned for other sec- 
tions until the entire Mountain division is clectrificd. It is 
steted these improvemenis, to be undertaken by the Denver, 
Rio Grande and certain power companics, will involve an ex- 
penditure of between 20 and 25 millions, mostly in the next 
two years. 


*An Electric Furnace for Experiments in Vacuo at 
Temperatures up to 1,5000. —4 Peper on this subject was 
read at a recent meeting of the Royal Society by Mr. R. E. 
Slade. The furnace described was d. signed. with a view to 
investigating, at temperatures up to ] 500°C., certain cases of 
heterogeneous equilibrium in which the equilibrium is defined 
by the pressure of the system. Instances are the dissociation 
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of oxides, nitrides and carbonates and the reduction of oxides 
by carbon. The furnace consists of a platinum tube 17 cm. 
long and 2 cm. in diameter, with walls 1 mm. thick. The ends 
of the tube fit into water-cooled brass terminals. The tube is 
heated by a current of 200 to 500 amperes passing through it. 
One end of the tube is soldered to a silver capillary tube leading 
to the pump and pressure-measuring apparatus ; the other end 
is fitted with a ground silver stopper through which passes the 
thermo-couple. The furnace stands in an enalosure in which 
the pressure can be adjusted so as to be approximately the 
same inside and outside the tube. This is necessary, as plati- 
num becomes soft at high temperatures. The furnace works 
satisfactorily up to 1,500?C., and holds a vacuum. An inves- 
tigation of the dissociation prcssures of the system copper— 
cuprous oxide has been carried out in this furnace. 


City and Guilds of London Institute.—The report on the 
work of the department of technology for the session 1911-12: 
contains the results of the examinations held by the Institute 
last spring. Whilst the total number of students attending 
classes increased from 52,680 a yeer ago to 53,999 this year, the 
number of candidates’ papers prcsented was less, viz., 22,111,. 
as against 24,342, and the number of passcs 13,886, as against 
14,206. Turning to the results in the separate subjects, 563. 
candidates out of 922 passed in telegraphy, 291 out of 666 in 
telephony, 146 out of 312 in electric wiremen's work, and 943 
out of 1,726 in electrical engineering. In commenting on the 
electrical engineering results, the examiners say that the answers. 
in Grade I. showed no improvement on those of last year, de- 
ficiency in general education being the prime cause of a large 
number of the failures. In the higher grades attention is called 
to the fact that the symbols used by the candidates are not in 
conformity with the recommendations of the International 
Electrotechnical Commission. It is pointed out how much the 
study of electrotechnics would be facilitated if teachers were 
to abandon their own and widely varying systems of nomen- 
clature in favour of a system internationally settled. The 
results of the final examination are described as disappoiníing, 
many of the candidates not being able to make proper use of 
the pocket books SES are allowed to take into the examination 
room. 


“ Electrification of a Small Group of Collieries.''—A Paper: 
on this subject was read at a recent meeting of the West. of 
Scotland Association of Mining Electrical Engineers by Mr. A. 
Campbell King. At the outset the author explained that the 
ideas embodied in his Paper were not taken from any particular 
colliery, but were collected from installations he had inspected 
and others of which he had had practical experience in Germany 
and Scotland. He he'd the view that if current were 
distributed over fairly long distances it ought to be at a 
pressure of about 3,000 volts. He would generate two or three- 
phase current at this pressure, and would use a voltage of 450- 
or 500, either alternating or continuous, at the motors. Dealing 
with the question of coal cutting, the author said it was to be 
regretted that a fair proportion of electrical accidents happened 
with coal cutters. Many of these accidents, no doubt, were 
traceable to the human element, and for this, as well as other 
reasons, he was one of those who thought that compresscd air 
was the ideal motive power for coal-cutting machines. He 
would, however, use a motor-driven compressor situated at a 
convenient distance from the face to obviate transmission 
losses and thence lead in air pipes to the gate ends. This 
system would allow coal cutting to be carried on under con- 
ditions where electrical coal cutters could not be safely operated 
owing to the presence of ges. Altogether he did not think that 
a coal cutter was 2n ideal machine for electrification, because 
the conditions under which the motor had to work were any- 
thing but satisfactory owing to vibration and dust. Next to 
compressed air, however, he held that the continuous-current 
was better than the alternating-current machine. 


Tanning by Electrolysis.—There is probably no industry 
in the world where such an enormous loss of raw meterial 
takes place as in tanning. This loss is caused. principally 
by fermentation. Dr. L. A. Groth has for years devoted nich 
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time to investigating this matter, and we understand that he 
has obtained very satisfactory results which he is now demon- 
strating. In proceeding with electricity, however, there are 
two main difficulties to contend agalnsi—viz., scepticism and 
the question of expense. A practical demonstration of what 
electricity can do in the way of tanning in his own yard will 
not only overcome the tanner's scepticism, but it will also 
fully establish the most essential features of the system, those of 
low cost and economy. It is, therefore, of interest to mention 
that a demonstration p'ant of Dr. Groth's syscem of tanning 
by electro!ysis is now being erected at the tannery of Mr. 
Columbus Smith, Kidderminster, by the Kidderminster & 
District Electric Lighting & Traction Co., under the super- 
vision of Dr. Groth. It may a!'so be mentioned that Messrs. 
Nalder Bros. & Thompson have acquired the exclusive right 
to manufacture the required instruments, The great point 
claimed for Dr. Groth's system is that a pure and strong 
tanning of heavy hides is produced in six weeks or even less, as 
compared with an equal number of months by any ordinary 
process, whilst the quality of the leather produccd has been 
pronounced good. In Dr. Groth's system the application, regu- 
lation and recording of the current is done by specially 
constructed controlling and safety instruments and automatic 
indicators, by means of which the current may be judiciously 
applied as easily as an ordinary lamp is switched on and off. 
The safety instruments prevent any injury to the hides and 
skins or tanning liquors, and if any irregularity should occur 
the indicators would automatically notify this by ringing bells 
or lighting lamps. The tannage 1s thus made entirely auto- 
matic, requiring the attendance of only two lads during the 
whole process of tanning every six hundred hides. 


Large Wireless Station for U.S. Navy.—The wireless 
station erected by the United States Navy Department at 
Fort Meyer, Arlington, Va., which when completed will 
represent an invcstment of over £200,000, was tested on the 
night of October 28, when messages were sent to the Key West 
and Colon stations. It is expected that the station will 
establish a sending radius of 3,000 miles under ordinary 
weather conditions. Its most striking feature is the three 
steel towers, connected at their tops by a series of 23 wires, 
from which the messages will be radiated and received. The 
towers are arranged 400 ft. apart at the corners of a triangle 
foundation around a central receiving and sending station. 
The westernmost of these towers 1s 600 ft. high and 150 ft. 
square at the base, while the two other towers are 450 ft. high 
and 120 ft. square et the bese. The wireless equipment in 
the station, although built cspecially for the navy, is not 
entirely new, having been in use at the Fessenden station at 
Brant Rock, Mass., in 1910, where it was subjected to ex- 
haustive tests for a period of over eight months. The equipment 
comprises a 100 kw. motor-generator set, energy for driving 
which 1s purchased from the Potomac Electric Power Co., of 
Washington. At the end of the motor-generator shaft is a 
vnchronous rotating spark-gap. 

á : 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. W. Lulofs contributes an article entitled ‘‘ Armature Reaction 
in Lap-Wound Machines " (p. 303). 


Mr. F. Fernie contributes an article on ‘‘ The Protective Covering 
of Rubber Cables " (p. 312). 


At the meeting of the Institution of Electrical Engineers last night 
Mr. J. S. Peck read a Paper on *' Earthed versus Unearthed Neutrals 
on Alternating- Current Systems " (p. 297). 

The subject of street illumination is discussed in our Leading 
Article p. 310). 

Parliamentary.—The Select Committee of the House of Commons 
on the Marconi Imperial Wireless Telegraph agreement has continued 
hearing evidence during the week (p. 315). 

Some particulars of next Session’s schemes for electricity supply, 
electric railways and tramways are given on p. 314. 


Legal.—The arbitration proceedings between the National Tele- 
phone Co. and the Post master-General have been continued this week 
(p. 317). 

An abstract of an important judgment of the House of Lords on 
the Trade Disputes Act is set out on p. 327. 

The report of the proceedings in an interesting Insurance Act 
prosecution is given on p. 318. 


Companies’ Meetings and Beports.—MAt the meeting of the ordinary 
stockholders of the City & South London Railway Co. on Tuesday the 
arrangement mde with the Underground Electric Railways Co. of 
London was approved (p. 327). 

Abstracts of the meeting of the Castner- Kellner Alkali Co., and of 
the reports of the Isle of Thanet Electric Tramways & Lighting Co., the 
Tramwavs (M.E.T.) Omnibus Co., &c., are given on p. 328. 


OBITUARY. 


CHARLES BoRSEUL.—We regret to record the death of Mr. Charles 
Borseul, which occurred recently at Paris at the age of 83. The 
deceased early devoted himself to the study of telegraphy, and in 1855 
propounded the theory of the telephone. Being a Government 
official, he obtained the consent of his chiefs before publishing his 
discovery. but this permission was given him with the warning that 
he had better devote his attention to more serious matters His 
claims to priority were afterwards recognised by both Graham Bell 
and Edison. 


PERSONAL. 


We understand that a complimentary dinner will be given to Mr. 
Frank Bailey, chief engineer and joint managing director of the 
City of London Electric Lighting Co. (Ltd.) The dinner will be held 
at the Waldorf Hotel on December 12th. and we understand many past 
and present members of the engineering staff of the City of London 
Electric Lighting Co. will be present. A large number of notifica- 
tions of the function have been sent out, but should any of our 
readers who are interested not have received particulars, these can 
be obtained from the joint secretaries, Mr. P. Rycroft. Electricity 
Department. Hounslow, and Mr. F. Sumner Smith, Amberley House, 
Norfolk-street, Strand. London, W.C. 

JAMES HAMILTON CansoN.—After a continuous connection with 
the Anglo-American Telegraph Co. and its ramifications since 1865, 
having been manager of the Company since 1893, Mr. Carson has 
retired from the service. and we are sure his many friend« and 
acquaintances will wish him long life to enjoy a well-earned rest. He 
is succeeded by Mr. S. Fenn. 

On Wednesday Mr. Ralph Hardy, assistant electrica! engineer at 
Lowestoft, was married to Miss Margaret Sara Dance at St. Mar- 
garet's Church, Lowestoft. 


APPOINTMENTS VACANT AND FILLED. 


A signal and telegraph engineer and two assistant telegraph engi- 
neers are required for the railway department of the Federated Malay 
States, Salaries for engineer £540, rising by £20 annually to £660, 
with duty allowance of £125 per annum, and for assistant engineera 
£360, rising annually by £15 per annum to £480 per annum, with £75 
allowance. Applications to Messrs. Gregory Eyles & Waring, 12, 
Dean's-yard, Westminster, S.W. See an advertisement. 

A first-class foreman is wanted for armature winding shop of large 
electrical works in the north of England. See advertisement. 


Shanghai Municipal Council require a shift engineer for their new 
three-phase power station. Commencing salary about £21, rising 
to about £40, per month. Applications to Messrs. Preece, Cardew & 
Snell, 8. Queen Anne's Gate, Westminster, S.W.. by Dec. 5. See an 
advertisement. 


Shanghai Municipal Council also require an assistant mains engi- 
neer, thoroughly experienced in designing. laying and keeping records 
of feeder and distributing systems in ccnnection with large three- 
phase high.pressure undertakings. Salary about £30 per month. 
Applications to Messrs. Preece, Cardew & Snell. 8. Queen Anne's 
Gate, Westminster, S.W., by Dec. 5. See an advertisement. 

A chief assistant electrical engineer is required at Hastings. Com- 
mencing salary £150 per annum. Applications to Mr. R. F. Ferguson 


. by noon Dec. 6.; 
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Mr. Chas. H. Tritton, of Gillingham, has been appointed senior 
shift engineer at Watford. 

Mr. W. E. Kidner has been appointed assistant electrical engineer 
at the Barking electricity works at a salary of £130 per annum. 


West Hartlepool Corporation have appointed Mr. W. F. Wood as 
clerk of works for their new power station, at £3 per week. 


Mr. Bernard Isaac has received an appointment on the trafic 
development department of the Underground Electric Railways Co. 


INSTITUTIONS AND SOCIETIES. 


Western Section of the Institution of Electrical Engineers.—The 
inaugural meeting of this Section was held on Monday. Nov. 18, at 
Cardiff. The proceedings commenced with an address by Mr. 
W. A. Chamen, whose work as general manager of the South Wales 
Electrical Power Distribution Co. is so well known. A very large 
contingent of corporate members of the Institution, not only from 
the immediate area, but also from longer distances, supported him. 

As was appropriate in an address of this description, no attempt was 
made to speciilise on any one piri^ular development; but the address 
dealt more p r ict] ly with the pr.snt position and possibilitics of 
futur» developments in the area dominated by the local ection. Mr. 
Chamen pointed out the nccd of development so far as the Institution 
was concerned, as the total membership at present in th» dist ict of the 
M estorn Section was only 212, which, considering the large amount of 
electrical horse-power installed, was much under à proper represen- 
tation. In the South Wales area there was particular suitability for 
the application of rail-less triction. Engineers were already accus- 
tomed to the type in which overhead wires were employed, but there 
was a further development possible in the use of storage battery cars in 
conjunction with re-charging stations. Modern advances in the design 
and construction of storage battery cars had rendercd this possible, and 
there was no doubt that such car systems would act as valuable fceders 
t0 railways. In connection with the railways themselves, the question 
of electrification would undoubtedly come to the front and would pro- 
bably in course of time be effected on either of the systems now already 
adopted by railways in other parts of the world, such as the 500-volt 
continuous-current system, the high-tension continuous-current sy item, 
or possibly the single-phase alternating-current method of distribution 
to the tractors. Another sphere in which extensive development was, 
he thought, possible in the western district was the application of elec- 
tricity to farm purposes. By this he did not mean solely the use of 
motive power for driving farm implements and farmhouse machinery, 
but the direct use of electricity in the stimulation of plant growth, along 
which lines experiments had already been tried to some considerable 
extent in the west of England. Another valuable feature in which 
further development could probably be made, was the utilisation of 
centralised electric power for public service in scattered districts. An 
electrically-equipped sewage pumping plant had already been installed 
within the area, and provided that the objections which in some instances 
arose on the part of local authorities to granting wayleaves and similar 
facilitics could be overcome, there should be a considerable scope for 
such development. Taken in conjunction with this was the question 
of linking-up existing and more or less isolated electric generating 
stations with a bulk supply system. In the South Wales area, for ex- 
ample, there were a large number of colliery equipments operated elec- 
trically and having their own generating stations, and there was no doubt 
that the linking-up of such systems, and the mutual transfer of energy 
by similar methods to those which had already been adopted elsewhere, 
would be of great mutual advantage from the point of view of efficiently 
utilising surplus power available at the collieries. There was, there- 
fore, both in the present and future, considerable opportunity for the 
useful operation of a local Section. 


East of Scotland Branch of the Association of Mining Electrical 
Engineers.—A meeting of this Association was held in the Roval 
Hotel, Dunfermline, on Friday evening last, when Mr. H. Gordon 
. Fraser read a Paper on the lessons to be learned from the fatal and 
non-fatal electrical accidents in Scottish mines during 1911. In the 
course of his Paper Mr. Fraser urged that it was important that one 
man in particular in a brushing squad should have electrical 
knowledge. In the discussion which followed, Mr. J. Gillespie said 
he did not know how that knowledge was to be acquired, unless the 
electrician in charge of a colliery undertook the tuition of a class 
composed of firemen, machinemen and brushers He was aware 
that there was such a class at a colliery in Fife. but he had not heard 
of similar instruction being given elsewhere in Scotland. Mr. H. J. 
Humphreys said that very often when visiting a colliery he ha fe't 
it would be an advantage to have rules printed in pamphlet form 
instructing firemen, when going their rounds. to inspect carefully 
and periodically the important points of an earthing system. 


Royal Society.—The anniversary meeting of this Society will take 
place}to-morrow at 4 p.m. 


Finsbury Technical College Old Students’ Association.— The 
seventh annual dinner of this Association will be held at th» Troca- 
dero, Piccadilly Circus. London, W., on Saturday, December 7th, at 
7 for 7:30 p.m. Th» chair will be taken by the president of the 
Association, Mr. Julian L. Baker. Members wishing to be present. 
are requested to communicate with Mr. H. F. Knight, 14, Old Queen- 
street, Westminster, S.W. 


EDUCATIONAL NOTE. 


University College, London —The Institution of Heating and Ven- 
tilating Engineers offer two heating studentships, tenable in the 
faculty of engineering at University College, London, each of the 
value of £50 & year, together with 11 guineas for payment of college 
fees. The object of these studentships is to encourage research in 
heating and ventilating engineering. Candidates must produce 
evidence that they have already pursued a course of engineering 
training and are familiar with the work of an engineering laboratory. 
Full particulars may be obtained from the Secretary, University 
College, London. 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, Dec. 2nd. 


Royat SocrETY oF ARTS. | 
8 p.m. M^rting at John.street, Adelphi. London, W.C. Lecture 
on ' Methods of Economising Heat," by Mr. C. R. Darling. 
Cantor Lecture I. 
TUESDAY, Dec. 3rd. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, University, Man- 
chester. Paper on “ Some Problems in Traction Development 
— Street Railway Feeding Networks," by Messrs. J. G. and 
R. G. Cunliffe. | 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Meeting at the Institution of Mechanical Engineers, Storey's 
Gate, S.W. Pap*ron * Mechanical Handling of Coal for British 
Locomotives," by Mr. C. J. B. Cooke. Adjourned discussion. 


ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi, 
London, W.C. Paper on “ Modern Methods of Indirect Light- 
ing; Their Advantages and Merits," by Messrs. F. W. Willcox 
and H. C. Wheat. 

RONTGEN SociETY. 

8:16 p.m. Meeting at the Cancer Hospital, Fulham-road, S.W. 
Visit to the new electrical and radio-therapeutic department, 
the phyaical laboratories and the laboratories of the Research 
Institute at the Cancer Hospital, Brompton. The apparatus 
will be shown and demonstrations given of single impulse ex- 
posures, diathermy, electro-coagulation, radium technique, &c. 

GLASGOW STUDENTS’ SECTION oF TAE INSTITUION OF ELECTRICAL 
ENGINEERS. 

8 p.m. Meeting at the Royal Technical College, Glasgow. Papor 
on * Ampere Hour Meters for Direct Current,” by Mr. A. C. 
Howard. 

WEDNESDAY, Dec 4th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:15 p.m. Meeting at the Leeds University. Lecture on “ Roller 
and Ball Bearings," by Prof. J. Goodman. 

BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the University. Edmund-street, Birmingham. 
Paper on “ Street Railway Feeding Networks," by Messrs. 
J. G. and R. G. Cunliffe. 

STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Meeting at Victoria Embankment, London, W.C. 
Discussion on ** Passenger Transport in London." 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. Lear. 
The following orders have been issued for the current week :— 


Monday, December 2nd, '* A " Company.—Company training 7 p.m. to 
10 p.m. 

Tuesday. December 3rd, “ B" Company.—Recruit training 7 
10 p.m. Company training, 7 p.m. to 10 p.m. 

Thursday, December 5th, “C” Compiny.—Company triining 7 p.m. 
to 10 p.m. 

Friday, December 6th, “ D" Compiny.—Recruit training, 7 p.m, to 
10 p.m. Company training, 7 p.m. to 10 p.m. 

Saturday, December 7th, © B” Company.—Run at Fort Coalhouse. 
Parade at Fenchurch-street Railway Station at 3 p.m. Dress: 
Service dress with great coats. Headquarters will be opened from 
10 a.m. till 12 noon for regimental business only. 


p.m. t» 
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ELECTRIFICATION OF MAIN LINES. z 


BY G. BRECHT. 


Electric locomotion on main lines has now developed into an 
important branch of engineering science. With the growth of this 
branch the possibilities of its inner development have increased to 
such a degree that it has become difficult for the ordinary railway 
engineer to obtain a relatively correct view of the whole position. 
The difficulties are rather increased than relieved by the extra- 
ordinary wealth of materia! published in the technical Presa, especially 
80 since it must appear to the less acquainted that the views of the 
foremost experts in this branch of engineering seem to completely 
contradict each other. 

Considering the great and rapid development of electric tramway 
and light railway systems in the last two decades, and remembering 
the expectations that, especially with regard to long-distance traflic, 
were built upon the results of the famous high-speed tests at Zossen 
(1903), it is evident that there must have been important reasons to 
delay a similar progress of electric long-distance lines. These reasons 
have often been quoted; they may agiin be given as consisting 
chiefly of the following :— 

1. The publishing by electric railway engineers of contradictory 
opinions as to the most suitable system to adopt, and the lack of 
uniformity among the hitherto electrified systems. 

2. The relative perfection of the present-day steam locomotive. 

3. Tne diffidence of the responsible railway officials to propose 
a thorough change in the most vital ports of their system, and 
their aversion to being held responsible for the financial results 
of an entirely new form of service. 

4. The fact that—a part from underground or elevated railways, and 
certain mountain rack-and-pinion railways—the conditions of main- 
line service do not seem to demand electrification with the same 
expedition as was the case with tramways. 

Tnese four reasons explain the slow advance made in the elec- 
trification of main lines, and fix the decisive base of the whole 
question. To obtain a clear view of the position, it will help con- 
siderably if, in following the development of electric railway enginecr- 
ing, these reasons are from time to time discussed in their important 
points and their salient features examined. The following general 
observations, based in the first instance upon the conditions existing 
on Prussian State Railway lines, are meant to be read as an attempt 
in this direction. 


Question of System.—For electric main-line service the question 
entbraces in its wider sense :— 

1. Form of current. 

2. Locomotives or multiple-unit trains. 

3. Design and system of motors, working conductor and power 
station. The varieties that undoubtedly exist on the lines already 
electrified have, in the main, no more bearing on the root of the 
matter than those differences to be found on all steam railways, e.g.; 
varieties in track, signalling arrangements, couplings, brake systems, 
engine types, &c. It therefore remains only to discuss certain 
differences in design and manufacture connected with the system of 
current to be adopted for each individual case, and the consequent 
electric equipments of the trains, and to apply such to the best 
advantage. 

It cannot be maintained at the present time that either of the 
known current systems is to be regarded a: superior to the others in 
every case. Such an assumption is quite erroneous, because the 
requirements of the various railways differ from each other con- 
siderably, and also because the various systems are each in its own 
way equally well developed. 

The Prussian State Railways have electrified the following lines 
of their svstem :— 

M4 Suburban Railway, Berlin-Gross Lichterfelde East, opened in 
1903, using direct current. 

P Testing Line, Niederschoeneweide-Spindlersfeld, working 1903- 
1904, using single-phase alternating current. 

City and Suburban Railway, Hamburg, opened in 1907, using 
single-phase alternating current. 

After very satisfactory experience attained on the above lines, the 
Prussian Government decided, in 1909, to introduce electric traction 
on some of their long-distance main lines, and they then had to 
decide upon the most suitable standard of current system. Tne 
system to be finally selected had to be suitable for express, passenger 
and freight trains on main lines as well as for heavy city and suburban 
traffic, since the future electrification of the Berlin City and Circle 
. Railway with their adjoining many suburban lines was already in 
contemplation. For these widely varying services the required system 
would have to give equally good satisfaction on the technical as well 


* Translation of an article in ''Elektri-che Kraftbetriebe uad 


Babnen.”? 
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as on the economical side. The Prussian Government has recog- 
nised, as is already well known, that its purposes are. on the average, 
most effectively fulfilled by the use uf the single-phase svstem of 
high voltage and low periodicity. The periodicity had to be low in 
order to obtain powerful and efficient motors, and 163 periods was 
for somre years decided upon in order to facilitate the transformation of 
single-phase into three-phase of 50 periods. Systems of the latter 
type are already being largely used in lighting and power distribution 
plants for industrial and agricultural purposes. Thereby is the 
fulfilment of another aim of the railway electrification facilitated, 
nanicly. to provide the country with cheap electricity for all purposes. 

It has been considered remarkable that the alternating-current 
system, in contrast to the majority of the existing underground and 
elevated railways, has also been chosen for the electrification of the 
Berlin City and Circle Railway and connecting suburban lines. It 
is, however, a fact that thorough investigations, made for this 
ntropolitan system under consideration of the special service 
conditions, have proved the superioritv of the alternating-current 
system over the direct-current system, with either the usual medium 
or a high voltage, and it would be quite fallacious in this connec- 
tion to refer to the direct-current railways in the large cities for 
comparison. 

The conditions of the Berlin railway are in many respects 
exceptional. The extent of the railway system is, with more than 
250 miles of double track, unusually large. and the city lines as well as 
some of the long suburban lines have already a very dense traffic 
with strong tendency to increase. Such conditions required from 
the very beginning the selection of a svatem with generating and 
distributing facilities that would permit a gradual expansion to 
the utmost capacity of the line. The alternating-current system is 
in this respect far superior to the high-tension direct-current system, 
as it allows at least a five times higher working pressure than the 
former. Another reason is that, contrary to other city railways, the 
use of a high working pressure was not at all difficult, as practi- 
cally no tunnels or low bridges had to be considered. Such, however, 
was the case in London, Paris and New York, where building restric- 
tions prevented the erection of a high-tension running wire. Besides 
this, it must not be overlooked that at the time of the electrification 
of other city railways the alternating-current system was not 
sufficiently developed. For the extension of such city railways 
naturally only dircct-current could be considered, in order to permit 
the linking-up of these new lines at any time. [n some cases already 
has the selection of the direct-current system proved to be unsuitable 
when extensions or traffic increase resulted, e.g., the Milan-Gallarate 
Railway, originally only built as à suburban line, had to make very 
expensive and complicated alterations when the extension to Porto 
Ceresio was commenced. 

Some city and suburban lines, as well as some inter-urban railways 
the electrification of which was only recently completed or con- 
templated, have preferred alternating-current to the direct-current 
system when extended lines or heavy traffic had to be considered. A 
remarkable example with regard to this is the L.B. & S.C. Railway, 
which has electrified on the single-phase system the following of 
its lines: Victoria-London Bridge, Victoria-Crystal Palace, and 
London Bridge-Crystal Palace. These lines, although under 
entirely separate management, form a southern continuation of the 
London Underground system. They have used alternating current for 
some years with satisfactory results. It is evident that this railway 
has decided upon the alternating-current system with à view of 
extending the electric service on to their main lines. 

Another characteristic example of a suburban system with 
alternating-current supply is the New York. New Haven & Hartford 
Railroad in America. Although this company introduced the 
alternating-current svstem a little prematurely, and therefore had 
to overcome some difficulties, they have recently decided upon a 
substantial extension of their electric zone, based upon the technical 
and economical advantages of the alternating-current system. 
This railway in the neer future will have electritied more than 500 
miles of track, and will own over 150 electric locomotives and motor 
cars. This fact appears the more remarkable as the contpany have 
had a^tua! experience with direct-current lines. 

Recently it has also been reported that it is intended to electrify 
the suburban lines of St. Petersburg on the alternating-current 
system. 

The superiority of the alternating-current system for long-distance 
traffic has been recognised in many countries. The State Railways 
of Bivaria and Baden have come to the same decision as the Prussian 
Government in the selection of sing'e-phase as their standard svstem. 
As early as in 1909, at the International Railway Congress, in Berne, 
the representatives of Germany, Austria and Switzerland 
without restriction, agreed to an alternating-current standard, while 
the representatives of other countries preferred to postpone a final 
decision. The Swedish State Railways-had decided before upon 
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sing'e-phase, and have now commenced the electrification of the 
Kiruna-Riksgransen line, having about 80 miles of track. 

An electric railway investigation committee appointed by the 
Swiss Government and composed of leading experts have made 
thorough investigations and comparative calculations as to the 
most suitable system for Swiss railways after examination of all 
existing electric railways and after careful study of the whole available 
material. Their report on this work, issued in May, 1912, says :— 

“ Tne single-phase system using commutator motors with series 
cheracteristic, working with about 15 periods per second and 
employing à working voltage of about 15,000 or 10,000 volts. is to be 
recommended as the most suitable, both on technical as well as on 
economical considerations, for the conditions existing on our main 
lines." 

Tne objections raised in former years by electrical engineers 
against the single-phase system have been heard less of with the 
progressive development of this system. The underlying reasons 
for their still being kept alive as at present in English newspapers 
may be found in posible difficulties in manufacture or national 
economies. The manufacture of electric equipments for sing\e-phase 
railways has become a special branch of electrical engineering, and 
is, owing to its surprisingly rapid development, perhaps not quite 
mastered yet by all the manufacturers of electrica! apparatus. 

À similar reason may have caused the American General Electric 
Co. to leave till recently nearly the whole field to their competitors, 
the Westinghouse Electric & Mfg. Co., although it is reported that the 
former have just finished the construction of a large alternating- 
current |)c motive for testing purposes, and are going to dis- 
continue their former policy. 

As regards Italy it may be mentioned that the State Railway intend 
to introduce the alternating-current system on the Turin-Pinerolo 
line, despite their fairly satisfactory experience with the three-phase 
system. 

There is no doubt that the particular conditions of the hitherto 
electrified Italian railways, e.g., low speed, heavy gradients, short 
distances or light traffic, were relatively well suited for a service 
with three-phase locomotives. The already mentioned report of the 
Swiss investigation committee, however, shows that single-phase 
in similar circumstances may be expected to give still better results. 

In criticising the three-phase system the history of its origin must 
not be lost sight of. This system owes its development to the aver- 
sion to the commutator at a time when efficient alternating-current 
railway motors were unknown. Since then, the progress made in the 
understanding of the commutation prob'em, arrived at chiefly 
through the development of the single-phase motor, has done away 
with any commutation troubles on low-voltage motors. 

It may be taken for granted that the question of system for long- 
distance and heavy traffic railways will disappear the moment that 
it is possib'e to transform the direct-current voltage in stationary 
transformers in the same simple and economical way as is done with 
alternating current. At that tim? there will be no question that all 
will agree with unanimity upon such a direct-current system. But 
at present the alternating-current system is handicapped against 
such an ideal direct-current system by only so much as the commu- 
tation of the direct-current motor is better than that of the alterna- 
ting-current motor. Ásamatterof fact, this difference in the commu- 
tation has]now become less and less, and shows its influence only in the 
weight and the first cost. The practical design of the single-phase 
motor, especially as regards its commutation, is in no way behind the 
modern direct-current interp>!e motor. 

The further objections falling under the system question for main- 
line service refer chiefly to the lack of uniformity in desiga which 
undoubtedly exists. 

Although originally only relatively small motors with gear drive 
in tramway fashion were built it was soon found possible, following 
‘the advance of the art. to enlarge the size of motors, which allowed 
the construction of heavy powerful locomotives, equipped with one 
or two large motors connected to the driving wheels by crankshaft 
and connecting rods without intermediate g aring. Owing to the 
progress made in the meantime in the manufacture of gear wheels 
for heavy power transmission the Prussian State Railways have 
recently followed a middle way as far as low-speed locomotives are 
concerned. The crankshaft remains, but between motor and crank- 
shaft there is a single reduction gear permitting the use of a smaller 
motor of higher speed. Motor and gearing are in this case rigidly 
connected and are both together fitted in the spring. borne locomotive 
frame. 

Similar deviations, as in the driving arrangement of the locomotives 
built hitherto, are to be found in the electrical principles of motors 
and controlling apparatus, details of which need not be mentioned. 
It may, however, be remarked that the Prussian State Railway, in 
ordering locomotives to be tested on the Dessau-Bitterfeld line. pur- 
posely gave the competing firms free hand in all details '* in order to 
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put these tests on the very broadest base, and to allow useful deduc- 
tions to be drawn for the further development in the building of 
electric locomotives." This procedure has met with very satis- 
factory results, since it has led to a selection of a very few types that 
are to form patterns for the future. | 

The great variety in existing or proposed constructions, as 
well as differences of opinions frequently expressed in technical 
papers with regard to current system, type of motor, &c., appear to 
be a constant source of irritation to the outsider. This impression 
is strengthened, as is eustomary in Germany, by designing and 
carrying out all possible alternatives of certain ideas, by discussing 
them in technical papers and by analysing them with the whole 
armoury of science to find out the advantages and disadvantages 
of the designs in question. Such a scrupulous emphasising of details, 
although perhaps in the interest of the firms concerned, is bound to 
impress the non-expert with the idea that all these variations are 
separate systems and more than purely theoretical questions of detail. 
After all, in discussions about these questions, there is much analogy 
to be found with the case cf steam turbines, airships and other 
modern inventions. The outsider hears and reads about a lively 
*" battle of systems," and mostly overlooks the fact that the diffe- 
rences in closer proximity turn out to be less important details, or 
that really more than one solution for the same problem has been 
found. 

Electric traction as applied to main lines is still in its youth, and 
changes in the types. and widely varying solutions of its problems 
arc naturally less avoidable than in steam railway practice, with its 
long and successful career. Nevertheless, the example of the 
present.day steam locomotive shows the fallacy of drawing wrong 
conclusions on the solidity of a thing if many ways are practicable 
for its perfection. The boiler pressure and the amount of super- 
heat, the control gear as well as the number and arrangement of 
cylinders are still being altered to-day just like working pressure 
and periodicity, control apparatus and locomotive types in elec- 
tric traction. With regard to the steam locomotive types, no stan- 
dard design has yet been arrived at. In tbe huge locomotive park 
of the Prussian State Railway there is not a single type that has been 
ordered à second time without some alteration. New types are 
permanently developed and later rejected. Everywhere can be seen 
restless ardour at work to obtain perfection. 


(To be concluded.) 


EARTHED V. UNEARTHED NEUTRALS ON ALTER- 
NATING-CURRENT SYSTEMS.* 


BY J. S. PECK. 


Summary.—The author discusses the question of earthing the neutral 
fom the point of view of generating plant, high-voltage transmission 
circuits and low-voltage distribution circuits. Earthing is in general 
recommended, except for (1) generators supplying overhead circuits with- 
out transformers and (2) high-voltage overhead transmission lines. 


The questions where, when and how should the neutral point or 
points of an alternating-current system be earthed are highly contro- 
versial ones, and there are still wide differences of opinion among 
operating engineers as to the proper course to follow under different 
conditions. While it is difficult to give general rules covering all 
cases, there are certain conditions where the proper course to follow 
seems clear, and it is intended in this Paper to discuss the various ques- 
tions involved, and to show why under some conditions of operation 
it is becoming general practice to earth the neutral, while under 
others it may be advisable to operate with the neutral unearthed. 
Three classes of apparatus or svstems will be considered : Generators, 
high-voltage transmission circuits and low-voltage distribution 
circuits. 

While several advantages may be claimed for the earthed neutral, 
there are but two which are really of any great value. These are: 
(a) 'The limiting of the voltage between line wires and earth. (5) 
The possibility of cutting off anv wire or feeder in the event of an 
earth upon it. The chief objection to earthing is the fact that the 
system cannot be operated with an earth on any line wire. 

Generators.—AM modern three-phase generators are insulated to 
stand operation without the neutral being carthed, so that no con- 
sideration of reduced first cost due to limiting the voltage to earth by 
earthing the neutral need enter the problem. Also the question of 
risk of breakdown with earthed or unearthed neutrals may also be 
practically neglected. 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers last night, before the Birmingham Local Section on Wednesday 
last, and before the Manchester Local Sectión ón Tuesday, November 19. 
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When deciding upon the advisability or otherwise of earthing the 
neutral of a generator, consideration must be given to the service for 
which it is to be used. Three classes of service will be considered : 
(a) Generator supplying network of underground cables. (b) Gene- 
rator supplying overhead transmission circuits without transformers. 
(c) Generator supplying overhead transmission line through step-up 
transformers. 

In case (a), an earth on any phase of a cable is almost certain to 
develop into a short circuit between phases, causing surges, &c., in 
the system. Since the majority of breakdowns on cables are to 
earth, it is therefore extremely desirable that a cable be cut off as 
soon as an earth develops, and as this can be done quickly and with 
certainty where the generator neutral is earthed, it is becoming 
gencral practice to do this in all stations of this class. Thus, prac- 
tically the only question to consider is whether the neutral should be 
earthed solidly or through a resistance, and, where there are several 
generators in parallel, how many of them should be earthed. The 
only object in inserting resistance between generator neutral and 
earth is to limit the rush of current which occurs whenever there is an 
earth on the svstem. If balanced protective apparatus is used the 
resistance may be made so high as to keep down the current rush to a 
comparatively low value, because the protective apparatus may be 
set to operate with a very small unbalancing in current; but where 
plain overload protection is used—and this applies to the majority of 
cases—the resistance should be low enough to pass sufficient current 
to trip the breakers on the largest feeder, but high enough to prevent 
damage to generator windings, and, if possible, to prevent serious 
burning at the point of accidental earth. : 

In calculating this resistance, allowance should be made for the 
drop in voltage on the generator due to the load on one phase, also for 
the resistances in neutral earth connection in the feeder and et the 
point of accidental earth. In designing the resistance, ample heat 
capacity should be allowed, for the circuit breakers may stick, or 
there may be at least temporarily a fairly high resistance at the point 
of accidental earth which will prevent the circuit-breaker from open- 
ing immediately, and so give time for the resistance to reach a high 
temperature. 

In general, earthing resistances are built up of cast-iron grids 
mounted on porcelain insulators, and should be located in a fireproof 
compartment. They are usually designed to have sufficient heat 
capacity, so that full star voltage may be maintained across them for 
at least 15seconds without a temperature rise of approximately 300°C. 
being exceeded. The ohmic value of the resistance is determined 
by the current required to trip the breakers on the largest feeder. 

Where it is desired to earth through a resistance, and two or more 
generators are operated in parallel, the simplest and best method, in 
so far as earthing is concerned, is to connect the neutral of all the 
generators to a common 'bus bar which is earthed through a suitable 
resistance. Then, regardless of the number of generators, the value 
of the earth resistance will always be the same. With this arrange- 
ment switches must always be provided between each generator and 
the neutral ‘bus bar, otherwise a generator disconnected from the 
main ‘bus bar and shut down may be raised to a dangerous potential 
above earth in case of a fault on any feeder. "l'he objection to this 
method of connection is that in certain cases very heavy currents 
may circulate through the neutral connections and generator windings, 
and while the deleterious effect of this current has been greatly over- 
estimated, it appears that in certain cases it has been almost impos- 
sible to operate with the neutrals connected solidly together. When 
the wave-forms of the various machines are different and there is a 
third (or multiple of three) harmonie present, heavy currents may 
flow through the neutral connection. 

It seems advisable to try connecting the generator neutrals solidly 
together, especially in the case of turbo-generators, where there is no 
angular vanation in speed, and therefore less chance of circulating 
currents. Should satisfactory operation be inrpossible, then only one 
generator should be connected to the neutral ‘bus bar, or resistance 
may be inserted between each generator and the neutral “bus bar. 

Of the three methods, that of connecting the neutrals solidly 
together is undoubtedly the simplest and best, while the method of 
operating with an earth on only one generator cones next in simpli- 
city. The switching on and off of the different generators to the 
neutral ‘bus bar may be done aurcm. as at the London County 
Council Greenwich generating station,* or by hand. 

Where resistances are used between each generator and the neutral 

‘bus bar, a very considerable expense is involved in providing these 
resistances, and it is often diflicult to find room in the station to 
accommodate them ; also the resistance in the earth circuit is much 
less when there are several generators in parallel than when only one 
is in use. 

In case (b) there is usually a | comparatively Am ull number of 


* Sve THE ELECTRIC IAN, Vol. LX'L, p. 922, 
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transmission lines, and an earth on one wire is not likely to cause a 
short circuit between wires, so that with an unearthed neutral it is 
quite possib'e to run for a long period with one wire earthed. If 
there are not sufficient feeders to all distributing centres to make it 
possible to cut out a defective one and deliver full load over the others, 
the possibility of being able to operate with one wire earthed may be 
sufficient far to outweigh the only practical advantage gained by 
earthing the neutral, which is the ability quickly to cut off è feeder in 
the event of an earth upon one wire. Limiting the voltag> between 
each wire and neutral, which can be done by earthing the neutral, is 
of very little importance. since the voltage is in no case very high, and 
the generators and the line must be insulated to withstand strains set 
up bv lightning discharges and other abnormal conditions. It would 
appear, therefore, that in the majority of cases the weignt of the argu- 
ments is in favour of operating with the generator neutra's un- 
earthed. 

In case (c) there are conditions involved which make it extremely 
desirable to earth the neutral, or elee to earth the low-tension side of 
the transformers. 

If one terminal of the high-tension side of a single-phase trans- 
former be connected to a high-tension line. and the low tension side be 
open-circuited, the high-tension winding assumes a potential above 
earth equal to that of the line to which it is connected. The high- 
tension winding then acts as one plate of a condenser, with low ten- 
sion and core as the other plates. The low-tension winding also has 
static capacity to the iron, and it will therefore assume a potential 
above earth the value of which will depend upon the relation between 
its capacity to the high-tension winding and its capacity to earth. In 
practice it may easily assume one-half the potential of the high- 
tension winding. 

If both terminals of the high-tension winding are connected to the 
high-tension lines, the resultent potential of this winding above earth 
will be zero, and the resultant potential of the low-tension winding 
above earth will also be zero. If, therefore, one ternrinal of a trans- 
former be connected to or disconnected from a line before the other, 
the low-tension winding during this period may 2ssume a very high 
potential above earth and its insulation be broken down to earth, 
When the low-tension winding is connected to a generator. the 
generator winding also has capacity to earth, so that the capacity of 
the low-tension winding to earth is increased and its voltage reduced ; 
but the latter may still be dangerously high. 

When both terminals of the high-tension winding are connected to 
the line and one wire is earthed, the resultant voltage of the low- 
tension winding will be one-half as great as before, but may still be 
dangerously high. In the case of a three-phase transformer the con- 
ditions are much the same as described above for a single-phase trans- 
former. 

It is evident that when the neutral of the high-tension system is 
unearthed there are several possibilities of obtaining a high vo'tage 
on the generator windings—viz., in the case uf an earth on one high- 
tension wire, or in the case of the switches in the three phases not 
operating simultaneously. It is not necessary that a line wire should 
be permanently earthed in order to raise the voltage on the low- 
tension circuit, as a discharge over a lightning arrester may so disturb 
the static balance of the system as to produce a high potential on the 
low-tension winding. 

With electrolytic lightning arresters it is necessary to connect the 
aluminium plates to the lines at frequent intervals in order to pre- 
serve the film on the plates. These plates have a high electrostatic 
capacity, and a considerable charging current flows through the 
arrester while it is connected to the line. It has been found on one 
system that when the arresters are being charged disturbances are 
set upon the system and breakdowns have occurred on secondary 
circuits. It is quite possible that this trouble is due to the static 
unbalancing of the high-tension circuits, which in turn raises the 
secondary circuits to a high potential above earth. 


Where it is considered undesirable to have a direct connection 
between low-tension windings and earth, a spark-gap may be placed 
in the circuit and set to break down at a pressure slightly above the 
normal voltage of the winding above earth. 

Another method of protecting the low-tension system in the case of 
breakdown between the windings of the transformer is the use of 

earth shields between primary and secondary windings. This 
system was at one time in general use in this country, but it is now 
scarcely ever called for. The objections to it are : increased trans- 
former cost ; increased risk of transformer breakdown ; no protec- 
tion when breakdown is between leads or anywhere except between 
transformer coils; the danger that earth shields may become dis- 
placed ; the leads connnecting earth shields to core may be broken 
due to vibration or to settling of core and coils, or they m may be 
burned off due to heavy charging current which may flow over them ; ; 
part of earth shield in the neighbourhood of fault may be burned 
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away and leave primary and secondary windings connected together 


with no earth on the sytem. While it may be argued that many of 
these difficulties are dv* to defective manufacture, and should not 
occur provided proper precautions are taken, there is always the 
possibility that they may occur, and the practical impossibility of 
inspecting the earth sl;clds after the coils are assembled makes it 
almost impossible to de ermine their condition. 

Thus in the case ot generators supplying & high-tension trans- 
mission line through transformers, it is highly desirable to earth the 
neutral point of the generators, and preferably through a rather low 
resistance. If it is not desired to connect permanently to earth, then 
a spark-gap should be used in the earth connection. 
> High-voltage Transmission Circuits.—The arguments in favour of 
earthing the neutra! in the case of high-voltage transmission circuits 
are: (a) The possibility of cutting off the circuit in case of an acci- 
dental earth on any wire; (b) reduced cost of transformers and of 
line insulators due to lim:.ing the voltage above earth to 58 per cent. 
of line voltage; (c) reduced cost and closer possible setting of 
lightning arresters ; (d) the possibility of using the earth as a con- 
ductor in the event of one line wire being disab'ed. This requires an 
earth at both ends of tne line. 

The argument against earthing the neutral is that an earth on one 
wire makes it impossib'e to transmit over the circuit. 

(a) Whether there is any advantage in being able to cut off a cir- 
cuit in the event of an earth on one wire depends upon the number of 
circuits available. [n general, there are seldom more than two circuits 
to any sub-station, and often there is but one, so that cases may often 
arise where, to keep up the supply, it will be absolutely necessary to 
operate with one wire earthed. This method of operation would be 
impossible with an earthed neutral. Also an earth on one wire is not 
likely to develop into a short circuit between phases, so that there is 
no particular need for cutting off the earthed circuit. 

(b) The higher the voltage of the transmission the greeter will be 
the saving in first cost made by insulating the transformer for 58 por 
cent. of the line voltage and by using line insulators for a correspond- 
ing voltage ; but in general it is bad practice to adopt this expedient, 
for it may prove impossible to operate continuously with an earthed 
neutral, due to disturbances on adjacent telephone circuits which may 
occur under certain abnormal conditions, and in the event of an earth 
on one wire it may be essential to remove the neutral connection and 
operate with one wire earthed. In general it is poor economy to cut 
down insulation on either lines or transformers. 

(c) If the system may sometimes be operated without earthed 
neutral the lightning arrester equipment must be suitable for this con- 
dition, so that there is no saving in first cost; but as long as the 
system is operating properly with earthed neutral the arresters may 
certainly be set for lower discharge values than when the system is 
unearthed. 

(d) In the event of one wire on an earthed system going to earth, it 
would still be passible to transmit approximately two-thirds the full 
amount of power over the two remaining wires, provided the neutral 
points at both ends of the line were solidly earthed and one line with 
its corresponding transformers cut out of circuit. In this case the 
earth would carry full-line current, and in very few places would this 
be allowed on account of disturbances to neighbouring circuits. 

The neutral point of a high-tension system can be obtained only by 
connecting the high-tension windings of the transformers in star, or 
by the use of an auto-transformer, and this latter method is seldom if 
ever used. If the high-tension windings are connected in star, then 
damage to one transformer disables the whole group, while with the 
delta connection on both windings one transformer of the group may 
be cut out and approximately two-thirds the capacity supplied from 
the remaining transformers. (This does not hold in the case of three- 
phase core-type transformers, but is true for single-phase and three- 
phase shell-ty pe transformers.) 

The conclusions to be drawn from the above are that in the great 
majority of cases continuity of service will demand that the system be 
operated with an unearthed neutral, and that in general the trans- 
formers should be connected in delta on both high-tension and low- 
tension windings. 

Distribution Circuits.—When it comes to a study of the question of 
low-tension distribution circuits, the majority of the arguments pre- 
sented above will apply here also, but there enters one other con- 
sideration—+.e., the danger to human life. 

If the neutral point of, say, a 500-volt system is earthed, then the 
maximum potential above earth which any point of the svstem can 
reach is 290 volts. If the system is supplied from a 500-volt gene- 
rator, the difference between a 500-volt and a 290-volt shock may 
mean the difference between life and death, or it may not, and there 
is certainly greater risk of shock from a system which is permanently 
earthed than from one which is earthed only occasionally. The 


| to be observed in street lighting. 


higher the voltage of the generator the less will be the value of the ` 
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earthed neutral in preventing danger to life due to reducing the 
voltage to earth. 

When the distribution circuits are supplied through step-down 
transformers there is always the possibility that the low-tension 
circuits may be raised to a very high potential, either through an 
earth on one wire of the high-tension system or through a connection 
between high tension and low tension inside the transformer. In the 
former case there is great danger to low-tension insulation, and in the 
latter there is danger to life as well as to insulation. 

Thus, where the distribution circuit is supplied direct from a 
generator, the advantages of the earthed neutral are the ability 
quickly to cut off a defective circuit and a possible reduction in risk 
to life, due to lower maximum voltage to earth ; but where the circuit 
is supplied through step-down transformers from a high-voltage line 
there is danger to life and apparatus if the neutral is unearthed. 
Where a sirg e-phase circuit is supplied from a single-phase trans- 
former the low-tension winding should be earthed, preferably at the 
middle point of the winding, but it is better to earth one line wire than 
to leave the system unearthed. 

The author finally summarises the conclusions reached above. 
bibliography is also given. 
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STREET LIGHTING. 


To a recent issue of the ‘‘ General Electric Review," Mr. C. A. B. 

Halvorson, Jnr., designing engineer in the arc-lamp department of 
the General Electric Co. of America, contributes an article describing 
new types of ornamental luminous arc lamps introduced by his 
company. He also deals to some extent with general principles 
The following extracta from this 
part of his article will doubtless be of interest to English readers : — 
The lighting of business streets requires, in addition to the usual 
purposes of good general lighting (police protection, ability to read 
easily and distinguish persons, &c.), an illumination tolerable and: 
pleasing to the eye, yet sufficiently brilliant to produce a marked 
effect in the improvement of business—obviously a matter of great 
general interest to the city. It is necessary, then, to provide an 
illumination which will attract people to the brilliantly lighted 
thoroughfares and at the same time allow their attention to be 
drawn freely to the matter of next importance, which is, of course, 
the attractive window displays and decorations. This object is 
largely attained by means of the contrast between the colour schemes 
employed in these decorations and the colour of the general illu. 
mination. It follows, therefore, that general illumination must be 
furnished that differs in colour from the small lighting units usually 
employed in the merchant's local display. and also differing from 
and not interfering with the colour effects obtained bv reflection or 
secondary illumination from the goods displayed. White light 
falling on the show window from without can only enhance the 
colour values by showing them correctlv. Obviously, then, colour 
and quality play a most important part in successful lighting of this 
kind; accordingly, white light of low intrinsic brilliancy must be 
employed in order to obtain the best results. 
The intensity of the illumination, perhaps. should be considered 
of next importance—1.e., the ratio of general illumination to window 
illumination should be such that the window illumination far out- 
weighs the general illumination. As good window-display lighting 
requires in the neighbourhood of 15 ft.-candles, it is highly improb- 
able that any economical scheme of general illumination that could 
be obtained would approach this figure. A possible exception is 
yellow flame arc lighting. which, on account of the colour, would 
be highly unsuitable, assuming that such illuminants were placed 
low, as they usually are in this country (U.S.A.), and in the direct 
range of vision; in which case an immense volume of light would 
be directed towards the show windows. 

Otherimportant considerations are: The appearance of the lighted 

unit, the illumination of the building fronts from both awsthetic and 
economie viewpoints, the reduction in the number of light sources, 
and the daytime appearance of the lighting standard. 
Rexidential street lighting from its very nature is of low average 
intensity. As this class of lighting comprises a relatively large 
percentage of the city's streets, it is important for obvious reasons 
that the most efficient unit suitable be used. It is desirable. also, 
to employ as few light sources as possible for a given average inten- 
sity of illumination ; otherwise, the apparent effect produced by 
many small light sources is that of a very much lower intensity of 
illumination, because the only images produced on the retina of the 
eye are those of the light sources themselves. Especially is this so 
in the case of oiled roadways, where the amount of light reflected 
is extremelv small. 
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We are all familiar with the difficulty of seeing by moonlight under 
certain conditions. Discernment of objects is practically impossible 
if the moon happens to be within the range of vision ; while with the 
moon at the observer's back the ability of the eve to discern objects 
in silhouette against the lighted background is greatly improved. So 
it is with the uniform low intensity illumination obtained with the 
use of small units; if the light sources could be removed absolutely 
from the line of vision, such low intensity illumination might be used. 

In residential street lighting the principle of silhouette lighting 
must be employed ; that is, most of the seeing is accomplished by 
the discernment of objects in contrast with a lighted background. 
which is usually the street surface, rather than by light reflected 
from the objects themselves. In the opinion of the writer, a non- 
uniform illumination is more desirable for this kind of lighting than 
one extremely uniform, assuming that the minimum intensity in 
each case is about equal, but the average intensity higher in the case 
of the arc lamps than in the case of low candle-powered units ; and 
assuming. of course, the same expenditure of energv per linear foot 
of street, and that each light source is properly screened by means 
of a diffusing globe. 

The proper lighting of drives, highways and parkways requires 
the use of a special lighting unit which combines white light with 
maximum efficiency and a low maintenance cost, as well as a low 
initial cost, when compared with the installation of many small 
units of low candle-power. The cost of installation for such lighting 
is a serious factor. 

The problem of illumination concerns almost wholly the motorist 
and drivers of other vehicles. We are continually reading of serious 
night accidents, involving the automobile usually with a horse- 
driven vehicle or a motor cycle, which. statistics show, could have 
been avoided had adequate illumination been provided. The 
requirements of such illumination are not greatly different from those 
of the residential streets, as described above; that is, the silhouette 
principle of lighting should b» employed. With such lighting the 
ability of the cye to see objects clearly a sufficient distance ahead to 
avoid collision is greater than with any other tvpe of illumination. 
Obviously, it is necessary that the light sources should be mounted 
well above and outside the direct line of vision, and that they should 
be of low intrinsic brilliancv. as too intense a light source injures 
the adaptability of the eye to such average low intensity work. For 
this reason also, the use of low, closely spaced units of 100 c.p. or 
less with unscreened sources should be avoided. 

Another objection to uniform low-intensity lighting on roadways 
is that the glare of the approaching automobile absolutely destroys 
the adaptability of the eve to such low intensities. "Therefore, the 
desirable thing to be attained is the elimination of the light from the 
automobile headlight on those boulevards and highways which are 
used greatly at night for pleasure driving or otherwise. and this can 
only be accomplished by illumination of the kind described above. 
Then, with the general adoption of the electric automobile head- 
light, with its ease of control. and the enactment of suitable legisla- 
tion covering a proper set of rules, such as obtain in a well-regulated 
railroad using powerful searchlights, great improvement along these 
lines may be expected. 


THE FOUR-TERMINAL CONDUCTOR AND THE 
THOMSON BRIDGE.* 
BY FRANK WENNER. 


Summary.—The author points out the conditions which must neces- 
sarilv be fulfilled in order that the resistance and imluctance of a four- 
terminal conductor may he definite; and he discusses some of the points 
to be observed in the design of low-resistance standards to carry large 
currents. In connection with the Thomson bridge, he considers some of 
the ways in which the mcasurements have been made in the past, and 
describes how they are carried out at the Bureau of Standards. 


The increasing demand for the accurate measurement of power has 
necessitated the construction of low-resistaneo standards capable of 
carrying large currents. In such standards the surfaces of the con- 
tacts through which the current enters and leaves must be large, 
otherwise the heating will be excessive. Using different current 
leads, or making the connections under different conditions. necessarily 
introduces some variations m the current distribution in the terminals. 
These changes are often not limited to the terminals, but extend to 
parts of the conductor b»tween the potential terminals. As a result 
the resistance often depends, to some extent, on the manner in which 
the current lcads are attached. 


the resistances of four-terminal conductors. One of these, known as 
the Thomson bridge method, has been in use half a century. In 
many cases where it is being used, however, sufficient precautions 
are not taken to get the accuracy easily attainable. 

The generalised four-terminal conductor is a mass of conducting 
material of anv size or shape and has four limited portions of the 
surface arbitrarily selected and adapted for making clectrical con- 
nection to other conductors. In what follows we shall refer to these 
four limited portions of the surface as terminals 1, 2, 3 and 4. We 
shall define the ratio of the drop in potential from 1 to 2 to the current 
entering at 3 and leaving at 4 as the resistance 1-2/3-4. Twenty-four 
such resistances can be defined. "The relations between them have 
been considered fully in a recent Paper by Searle.* It will readily be 
seen that certain of the resistences are equal, so that instead of 24 
different values there cannot be more than six. (We shall see later 
that there are other relations between these six values, so that only 
two are really independent.) 

Obviously, if any one of these resistances is to have a definite value, 
the ratio of the drop in potential between two of the terminals to the 
current entering and leaving by the other two must be independent 
of the part of each of the four terminals used in making electrical 
connections to the current and potential leads; that is, all parts of 
the terminals to which the potential leads are connected must be at 
the same potential, and this potential must not be affected by the 
current density in the other two terminals so long as the total.current 
is constant. a MK 

If the current is changing, there is, in general, an additional diffe- 
rence in potential between the potential terminals. We may define 
the inductance of a four-terminal conductor as the ratio of the E.M.F. 
induced in a circuit composed of the conductor and one pair of leads 
to the rate of change of the current in a circuit composed of the con- 
ductor and the other pair of leads. 

Before proceeding to the consideration of the less obvious relations 
between the resistances and inductances obtained by using the four 
terminals in different combinations, it will be necessary to cal] atten- 
tion to a general theorem. This theorem may be stated as follows : 
In any conductor or system of conductors having four terminals 
1, 2, 3 and 4, selected in any way, the drop in potential from 1 to 2 
caused by a current entering at 3 and leaving at 4 is equal to the drop 
in potential from 3 to 4 caused by an equal current entering at ] and 
leaving at 2. 

For a network of linear conductors this theorem was given by 
Kirchhoff. For an isotropie and homogeneous non-linear conductor 
this theorem was also developed theoretically by Helmholtz. In the 
Paper by Searle, referred to above, two proofs of the theorem are 
given. Tne present author extends the theorem to the case where 
the current is alternating. 

Relation between Resistances.—Making use of the reciprocal theorem, 
we have the following relations between the six resistances mentioned 
above :— 

2.3/1-4—1-4/2-3, 1-2/4-3— 4-3/1-2, end 1-3/2-4=2-4/1-3. 
This shows that if no two of the four leads are conr ected to the same 
terminal, and considering only positive v«!ues, there ere three and 
only thrce different resistances. By considering the potential 
differences it will be seen thatf 2-3/1-4=1-3/2-4 + 2-1/3-4. 

Four-terminal conductors which are to be used as resistance 
standards ammeter shunts, &c., usually have two of the terminals 
arranged for connection to the current leads and two for connection 
to the potential leads. For convenience we mvv designate the 
potential terminals as 2 and 3, and the current terminals as 1 and +, 
2 being the potential terminal at the higher potential when the 
current entersat 1l. The resistance with which we are most concerned, 
then, is 2-3/1-4 (or 1-4/2-3), and in what follows we sha!l refer to it as 
the direct resistance, or simply as the resistance. The resistance 
2-1/3-4 or 3-4/2-1 we shall refer to as the cross resistance, and the 
resistance 2-4/1-3 or 1-3/2-4 we shall refer to asthe diagonal resistance. 

From the above equation it follows that the resistance is equal to 
the cross resistance plus the diagonal resistance. Where the cross 
resistance is negligibly small in comparison with the direct resistance 
the diagonal and direct resistance are equal. In this case, if the con- 
ductor is connected into any system of conductors, the same effects 
are obtained as would be obtained with a conductor having definite 
branch points joined by a single-wire conductor. Such à conductor 
we shall refer to as linear, to distinguish it from the more general usc. 

In most well-designed resistance standards the ratio of the cross to 
the direct resistance is small. For the smaller size standards of the 
Reichsanstalt tvpe. constructed by Otto Wolff and having values 
of 0-001 ohm and above, this ratio is generally less than 10-5. Such 
standards may therefore be considered as linear. Even where the 
value is 0-0001 ohm the ratio is only a few hundredths per cent. 


* THe ELECTRICIAN, Vol. LXVI, p. 1002, 1911. 
T Searle, Tae ELECTRICIAN, Vol. LXVI., p. 1029, 1911. 
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In standards of low resistance, if the potertial connectors are 
located at or near the side of the current connectors, the ratio is often 
of the order of 1 per cent. and may readily be much larger. 

While the inductance 2-3/1-4 equals the inductance 1-4/2-3, &c., 
we cannot have the same simple relations between the direct, cross, 
and diagonal inductances as between the corresponding resistances, 
since in changing from one to the other the relative position of the 
leads and, consequently, their mutual inductance must be changed. 


Design of Standards of Resistance.—The main feature to be con- 
sidered here is a construction such as will make the resistances 
definite without making the mass unnecessarily large. The condi- 
tion necessary can only be realised approximately, yet we shall see 
that we can make the direct resistance at least as definite as it can be 
measured. A matter of secondary importance is to make the cross 
resistance small in comparison with the direct resistance. 

With terminals of & given size, shape, and relative location, the 
condition for a definite resistance is more nearly fulfilled the higher 
the conductivity of the material used in making the connectors, and 
with infinite conductivity the resistance would all be definite. For 
other reasons copper is generally used for the connectors of the lower 
resistances, As little could be gained by substituting any other 
material for copper, even if the matter of cost were not to bo con- 
sidered, this suggestion can lead to few if any improvements in the 
design of such conductors. | 

In the more usual cases the condition is more nearly realised the 
smaller the terminals are made. With very small terminals the 
potential is necessarily the same all over each terminal when tbere is 
no current through it. Reducing the section of the connectors even 
for & very short length has the same effect as reducing the size of tho 
terminals. The area of the potential terminals or section of the 
potential connectors may be mado very small, since they &re seldom 
required to carry much current. On the other hand, the arca of the 
current terminals cannot be mide small, nor the connectors of small 
section, even for a short length, on account of the large current which 
will sometimes be used. Nevertheless, many resistance standards, 
ammeter shunts, &c., could be materially improved by a judicious 
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reduction of the cection of the current connectors, even though doing 
so makes it neccssary to dissipate a larger amount of power in the 
conductor. Ordinarily, the potential connectors have a sufficiently 
small section, so that little if anything would be gained by a further 
reduction of their section. 

The effect of reducing tho area of the terminzls or the minimum 
section of the connectors is to makc the current distribution through- 
out the mejor part of the conductor more nozrly independent of the 
current distribution on the termina!s, through which the current 
enters and leaves. Thus, the same effcct may bo obtained by in- 
creasing the length* of the connectors. But this not only increases 
the amount of power which must be dissip:ted in the conductor for 
a given current, but also increases the mass and cost, especially in 
the case of conductors intended to carry very large currents. 

Experiments mede by the euthor show that for a terminal of a 
definite size and shape the current distribution is more nearly indc- 

ondent of the part of the terminal used if tho connector is made of 
materials having widely different conductivitics, using the materiel 
of lower conductivity between portions of the nrsterial of higher 
conductivity. The material of the lower conductivity, then, has very 
much the same effect as would be obtained by m king the connector 
longer and using the material of the h'ghor conductivity throughout. 
While in many cases improvenronts might bo made either by reducing 
the area of the terminals or the section near the middle of the con- 
nectors, by increasing the length of the connectors, or by making the 
connectors of materials of different conductivities, vet for conductors 
which are to carry large currents better results will be obtained by 
working along somewhet different lines. 

A metter which has considerzb!e effect upon the definiteness of 
the resistances is the relative locations of the different terminals. 
This will readily be understood by reference to Fig. 1, which shows 
two heavy conductors used as terminal blocks connected by three 


* The effect of the relative dimensions of the connectors on the definite- 
ness of the resistance is discussed fully by Searle. (THE ELECTRICIAN, 
Vol. LXVI., p. 1032, and Vol. LXVIL, p. 12, 1911.) 
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nearly equal wire resistances. Near the junction of the wires and 
termina] blocks are brought out six terminals a, b, c, a’, b' and c’, 
the whole constituting a conductor with large current terminals and 
three pairs of potential terminals. The different potential connec- 
tors being of small section, the potential must necessarily be con- 
stant over the terminals when there is no current through them. 
Current entering and leaving through the current terminals may 
not divide equally between the three wire conductors, so the P.D. 
between a and a’, b and b’, and c and c' is not necessarily the same. 

It will be observed, however, that if the current enters and leaves 
in the vicinity of B and B' the resistance will be higher than if it 
enters and leaves in the vicinity of A or C and A’ or C’. Obviously, 
if we can prevent the current from entering and leaving in the vicinity 
of B and B', the resistance of the conductor will bo more nearly 
definite. This may be accomplished by cutting away the part of the 
terminals including the area around B and B'. The same result may 
be accomplished without an appreciable reduction of the area of the 
terminals by cutting away a portion of the connector, as shown in 
Fig. 2. In this case the current entering and leaving at B and B' 
necessarily distributes itself much as it would with half. entering at 


» 
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A and lesving at A’ and the other half entering at C and leaving at C’. 
With this arrangemont the resistance is much more nearly definite 
than with the srrangement shown in Fig. 1, especially if a and a’ or 
c and c' are to be used a3 potential terminals. 

It will easily be seen that the addition of two nearly equal linear 
conductors symmetrically loccted, as shown in Fig. 2, does not make 
the resistance of the system any more indefinite. Likewise, if instead 
of any number of pairs of equal linear conductors symmetrically 
located we have a sing:e uniformly conducting sheet, the resistance 
is slightly more definite. 

Where the resistance material is in the form of sheets, a number of 
which are set in parallel, the parts of the current terminals should be 
arranged symmetrically with respect to the individual sheets and also 
in respect to the whole number of sheets. Also, the potential con- 
nector should be brought out from a point about which the rest of the 
conductor, including the current terminals, is symmretrical in two 
planes at right angles to each other. 

With potential terminals on the side the indefiniteness of the 
resistance of the conductors designed to carry large currents has been 
found to amount to as much as one-half per cent. 3nd might easily 
amount to more. In limiting the part of each current terminal to 
two not very small areas symmetrically located and using symmetri- 
cally located potential terminals, the indefiniteness of the resistance 
of these same conductors became so small that it could scarcely be 
dcteeted. The edvantage of locating the terminals and connectors 
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svmmotrically is that the resistance is made much more definite 
without increasing either the mass or the resistance of the current 
connectors. 

Another way of attacking the problem is the use of branched 
potential connectors. The advantage of such an arrangement will 
readily be understood by reference to Fig. 3, which shows two heavy 
conductors connected by two wire conductors of practically equal 
resistance. The ends of the wire conductors are connected, as 
shown, by approximately equal resistances to the terminals 2 and 
3, and the whole constitutes a four-terminal conductor. 

For conductors of the usual type, where either wires or sheets are 
used. the number of branches which the potential terminals may have 
is not limited to two, but may be almost any number desired. 

Standards for Use with Alternating Current.—If the conductor is to 
be used 2s a standard of resistance in alternating-current measure- 
ments, the morc important requirements in addition to those for use 
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n direct-current measurements are that the resistance shall be the 
same or nearly the same for alternating as for direct current, and that 
direct inductance be small and definite. The first requirement is 
Amore nearly fulfillod if the material is made in the form of a tube* 
having a thin wall and a considerable diameter. Further, if the 
current leads lie in the axis of the tube, the increase in resistance, if 
.sufficient to be considered, may be calculated to a fair accuracy.f 
“To get the necessary surface to keep the rise in temperature from 
‘becoming excessive requires 2 tube of largo diameter and of consider- 
able length. In general, a change in current distribution results in a 
change in the inductance. However, symmetrical location of the 
terminals or connectors and the use of branched potential connectors 
each have about the same effect in making the inductance definite as 
they have in making the resistance definite. The inductance may be 
made very small by making the potentie] connectors of considerable 
lengih and so locatingt them with respect to the circuit in which the 
current flows that the flux cutting across them, for any change in the 
current, is the same or nearly tho seme as that cutting across the 
resistance material between the points to which they are joined. If, 
then, the potential connectors cxtond some little distance from the 
main part of the conductor and the termin-!s are close together, the 
potential leads can easily be zrrenged so that they contribute nothing 
- to the mutual inductance between thc current and potential circuits. 
Jn this case:the inductance will be very sm^ll end definite and is as 
likely to have a negative as a positive sign. 
The way in which these ideas may be embodied in tho construction 
of resistancé standards is illustrated by Fig. 4, which shows the design 
of a resistance standard for use with 
alternating curront. The resistance is to 
be 0-001 ohm and tho current capacity, 
with a forced circulation of oil to assist in 


eurrent connectors and the lugs for the 
current leads are to be of tho best grade 
of cast copper. Tho potential connectors 
ere cach to have six oreight branches, and 
each branch is to have a resistance of 
0-02 ohnr. The branches of cach potentia! 
connector are to be attached to the tubo 
at points uniformly spaced along the 
junction between the connector and the 
tube. The potential connectors are to 
extend from tho inside of the tube through 
an insulating bushing to the potential 
terminals, only one of which is shown in 
the figure. The othcr potcntial terminal 
and that part of tho connectors on the 
outside of the tube are to be placed near 
the one shown, so that the flux linking 
this part of the potential circuit will be 
very small. This arrangement should 
make the inductance entirely negligible for 
measurements with low-frequency alter- 
nating currents. The lerge amount of 
heat developed is to be dissipated by a vigorous circulation of oil 
over both the inside and outside surfaces of the tube. The circula. 
tion through the inside is made possible by having four large holes 
through both of the current connections. — . 

The oil bath, not shown in the figure, is to be circular and of 
slightly larger diemeter than the standard. If it is desired to cool 
the oil, à coil of copper tubing may be placed inside the bath and 
water circulated through it. The bottom of the oil tank is to be 
made of cast copper, which can now be obtained very pure, end 
amalgsmetcd on a part of the upper surface. Also the lower current 
terminal is to be ama!g umatced and electrical connection between the 
two made by means of mercury. The lower current lead is attached 
to the upper side of the tenk end extends downwards «long the axis 
of the tube. The lower current connector is to be drilled and tapped 
like the upper one, so that for enr3ller currents the standard may be 
used without the oil bath. 

This desiga was developed mainly with tho idea of g»tting a stan- 
dard suitab‘e for use with the Thomson bridge in the determination 
of the inductance and resistance of othcr standards to be used in 
alternating-current measurement, and of such form that both its 


EB NT dissipating the hest devcloped, is to be 

N NW S 1.000 amperes. Tho main part of the 

li PEN p. conductor is to be of manganin in tho 

, Wf form of a tube 15 cm. in diameter, about 
Sr YA 25cm. long and 0-25mm. thick. The 


* Paterson and Rayner, ‘‘ Collected Researches Nat. Phzs. L:b." 
Vol. VI., p. 90, 1910. 


f Russell, “ Phil. Mag." Vol. XVIL, p. 524, 1909. 
$ Campbell, Tue Evectrician, Vol. LXL, p. 1,000, 1909. 
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inductance and change in resistance frequency can be calculated. 
It is not presumed that such a standard will be found satisfactory for 
general use, mainly on account of the strong magnetic field produced 
even at a considerable distance from the axis of symmetry. 


Thomson Bridje with Linear Conductors.—In 1862 Sir William 
Thomson described a method for the comparison of low resistances 
and pointed out many of its advantages. The crrangement of con- 
ductors which he used has since come to be known as the Thomson 
bridge. The arrangement of conductors is shown in Fig. 5. Here 
the low resistances under comparison are designated by X and Y, 
the resistances for the main ratio by A and B, and the auxiliary ratio 
by a and ø. Further, the connecting resistances from the points 
where the current and potential terminals divide to the terminals of 
the ratio sets ore designated by x,, za, y, and y,. These letters are 
used both to designate the conductors and to represent the values of 
these resistances. C represents the value of the resistance between 
X end Y, from branch point to branch point, while Z designates the 
low resistance in parallel with the auxiliary ratio. If, then, the 
conductors are e!l linear and the bridge is b2lanced, we have the 
following relation between the resistances :— 


A+ Ex By» atď, 

B+y, a+B+2ı+Yy, a+B+2, +Y: 

This cquation can easily be established from relations which exist in 
tho simple bridge if we observe that the resistance C is divided in two 
parts, having the seme ratio as a-- z; to B+y,, and that the first is 
in the same arm as X and the second in the same arm as Y. Before 
considering the matter further we will put this equation in a more 
convenient form. "This may be done by substituting 


A, A+z, A a zz, 
uito for Bty,’ p +4) for Ata. 
C By. 
is DOTY aeg 


which gives X=Yoll+a+D(a —by. 


It will be seen that here a is the difference, in proportional parts, 
between the main ratio, including the connecting resistances to the 
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branch points of the conductors, and the ratio A/B; that a— b is the 
difference, in proportionel parts, between the main and auxiliary 
ratios ; and D is 2 quantity usually small in comparison with unity. 

The author then discusses some of the various ways that have been 
suggested for determining or eliminating the correction terms. 

When the main balance is established by an adjustment of the 
ratios, there is a decided advantege in having the dial switches of the 
main and auxiliary retios nrechenically connected. If, then, both 
a end b are to be made negiigibly sm» l, some means must be pro- 
vided for an independent zdjustment of the ratios r,/y, and z,/y,. 
This can be &ccomplished by the use of variable low resistances 
forming a pert of the resistances x, or y, and 2, or y;. 

A varitb'e low* resistance developed jointly by J. H. Dellinger 
and the author is shown in Fig. 6 in section. Here the letters have 
the following significznce : a, à hard rubber tube; b, mercury ; c 
and c,, copper terminals ema!g«mated where they come in contact 
with the mercury ; d, an cmalgamated copper rod ; e, a spring clamp 
for holding the copper rod in position. Electrica] connection is 
made through the terminal blocks c and c,, and the resistance is varied 
by changing the position of the copper rod. If the tube is made 
12 cm. long and has a Hore 3 mm. diameter, the range is about 
0-01 ohm, and the adjustment can easily be made to 0-00005 ohm, 
If a larger bore is used, closer adjustment may be obtained, though, 
of course. the range is reduced. Where a larger range is desired, it 


* * Phy. Rev.,” Vol. XXXII., p. 614, 1911. Vol. XXXIII., p. 215, 
1911. 
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can be obtained by reducing the bore. Experience has shown, how- 
ever, that it is not desirable to reduce the bore to less than 1 mm. 
diameter. This gives a range, for a 12 cm. tube, of about 0-1 ohm. 
In a number of measurements, especially with alternating currents, 
it is not necessary to know the resistances accurately, yet it is neces- 
sary to establish accurately some particular relation between them. 
In most of such cases these variable resistances make the adjustment 
a very simple matter. With one of these variable resistances on one 
side of each ratio and a small resistance on the other side, aand b may 
be made as small as we please. 

The procedure which is now being followed in most of the precision 
Tesistance measurements et the Bureau of Standards, and which 
results in making both a and D (a— b) negligibly small, is es follows : 
Starting with the ratio A/B, a/3 and X/Y approximately equ il. 

(1) With n and n’ as points of connection, the bridge is balanced 
by an adjustment of x, or y,. 

(2) With m and m' as points of connection and the connector Z 
between X and Y removed, the bridge is balanced by an adjustment 
of £, or Y2. 

(3) With m and m' as points of connection and the connection Z 
between X and Y restored, the bridge is balanced by a proportional 
adjustment of both the main and auxiliary ratios, or in some cases by 
an adjustment of Y. 


Where the connecting resistances are small in comparison with the 
ratio resistances, and starting with the three ratios X/Y, A/B and 
ajg approximately equal, the first operation makes a negligibly 
small, the second makes b equal to a, and the third fulfils the con- 
ditions of the fundamental equation. The three ad- 
justments then give X= YA/B, which is the equation 
for the corresponding simple bridge. 

Where the connecting resistances are large, the three 
adjustments are not entirely independent, since any 
change in making the second or third disturbs the first. 
It may, therefore, be necessary in some cases to repeat 
the adjustments in the sam2 order, using those already 
mide as first approximations. 

In most of the work at the Bureau of Standards with 
the Thomson and Whaoxtstone bridges, D’Arsonval 
galvanometera of high sensitivity are used. These 
galvanometers are so desigaed and constructed that the 
motion of the moving system is critically damped 
with a comparatively low resistance in the external 
circuit, in some cases as low as 35 ohms. Their opera- 
tion is so much more satisfactory when critically 
damped that adjustment to this condition is regularly 
made. 

The voltage sensitivity and the external critical 
resistance of the galvanometer are matters of first 
importance in fixing the sensitivity of the system. 
There are also other constants of the gilvanometer 
which have some effect upon the precision which may 
be obtained. The more important of these are the 
period of the moving system and the resolving power of 
the optical system. In galvanometers having a fairly 
large restoring moment, or "stiff" suspensions, the 
effect of particular changes in the design, such as 
increase in the diameter of the wire used in winding 
the coil, an increase in the field strength, &c., can hi 
caleulated from the theory. On the other hand, 
D'Arsonv al galvanometers of the highest sensitivity, the moment of 
restoration is so small and the intensity of the field is so large that the 
magnetic impurities in the coil, even w 'here every precaution has been 
taken to exclude them, have a marked influence on the behaviour of 
the instrument. On account of these impurities one of two instru- 
ments, constructed as nearly alike as possible, may easily have two or 
three times the sensibility of the other. Consequently, 2n instrument 
maker, in carrying out a particular design, cannot produce a galvano- 
meter having just the constants which, according to the theory, we 
should have expected. Instead of trying to get a galvanometer 
having particular constants, we should select the best galvanometer 
available for the work, and then design the rest of the apparatus so 
the system will have its maximum sensitivity for the particular 
galvanometer. If, on the other hand, the bridge is designed first, 
generally no galvanometer can be obtained which will work to its best 
advantage with the particular bridge. 

To obtain the highest sensitivity the power dissipated i in X should 
be as large as possible without the uncertainties in its resistance, on 
account of the heating by the test current, becoming equal to the 
precision sought. 

Of other things affecting the sensitivity, the thermo-electric effects 
are probably the most important. Under ordinary conditions, the 
galvanometer circuit may be expected to have a thermo E.M.F. 
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which is almost always changing and may easily amount to a few 
microvolts. Since to get the precision desired often requires the 
detection of a hundredth of a microvolt, it is necessary to work with 
a ' false zero." What is better than this is the reversal of the test 
current. If the thermo E.M.F.s are changing rapidly, they limit the 
precision of the balance even when made in this way. Trouble on 
this account can be considerably reduced by keeping as much of the 
galvanometer circuit as possible in a well-stirred oil bath. The rest 
of the circuit should be made up as far as possible from a homo- 
geneous conductor. All loose conrections should be avoided, since 
the surfaces in contact sre usually oxidised, and so have a high 
thermal resistance. If, then, there is a flow of heat across the con- 
nection, there is a high temperature gradient in the oxide, and so the 
two junctions between the oxide and metal may be at different tem- 
peratures, in which case there is in general a thermo E.M.F. 

The theory of the Thomson bridge, where the four-terminal con- 
ductors are not linear, is next discussed by the author, and it is 
shown that, with the adjustments which have been outlined above, 
the same simple relations exist between the resistances whether the 
four-terminal conductors are linear or non-linear. 

Finally, where alternating current is used, it is shown that if 
certain adjustments are made the bridge can be bilanced, and, if we 
can neg'cct certain of the mutual inductances, we have definite rela- 
tions between the resistances and inductances of the main ratio coils 
and the four-terminal conductors, and the frequency. Where the 
timo constants of all four of these conductors are small it is shown 
that the relations between the resistances and inductances are practic- 
ally independent of the frequency. In this case, if the bridge is 
balanced first with direct current and then with alternating cur- 
rent, the change» in the ratio of the resistances of the four-terminal 
conductors on changing from direct to alternating current is obtained. 


ARMATURE REACTION IN LAP-WOUND MACHINES. 
BY DR. W. LULOFS, M.SC. 


Summary. —The circulating currents in & lap-wound armature due 
to unequal pole strengths are usually supposed to produce an arma- 
ture reaction largely tending to remedy inequalities in the magnetic 
field. The author shows that only in the case of the four-pole 
machine is this counterbalancing true. This is in agreement with 
the fact well known in practice that the four-pole lap-wound machine 
is far superior to those haviug more poles. 


A great divergence of opinion still exists as to the question 
whether lap or wave-wound armatures are to be preferred in 
the case of a more than two-pole direct-current machine having 
to deal with a load which is particularly suitable for a parallel- 
wound armature, 7.e., a comparatively low pressure and high 
current. 

The great advantage of the wave-wound machine is con- 
sidered to lie in the fact that each circuit from brush to brush 
is subjected to the inductive influence of every pole of the 
machine, so that slight differences of pole strength are averaged, 
and thus the total E.M.F. of each branch must be closely alike. 
Nevertheless, this in itself cannot prevent different currents in 
the different branches owing to differences in resistance, and 
it also has the disadvantage of unequal division of current in 
the brushes of the same polarity. 

When more than two sets of brushes are used, in order to 
keep the length of the commutator within reasonable limits, 
then, any slight difference in the contact resistance of the 
brushes of equal polarity (this difference is not only unavoidable, 
but will be constantly varving) will give an unequal division 
of current which will continually alter and will cause sparking ; 
at the same time the commutation is not improved by the fact 
that the coils under commutation are connected in series. 

The great drawback of the lap-wound armature is considered 
to be as follows. Each of the armature circuits which are 
connected in parallel is influenced by only one pole, and thus 
a difference in magnetic strength of the various poles of the 
machine, which is unavoidable in à machine of more than two 
poles, will cause different E.M.F.s in the various armature 
circuits which in their turn will cause circulating currents in 
the armatures. "These, if there are no equalising connections, 
will take their course through the brushes and so divide the 
total current unequally bet we een the brushes of same polarity, 
thus causing sparking and bad commutation as well as extra 
ohmic loss in and heating of the armature winding. 
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I must at once admit that the above objection to lap-wound | volves in this field, built up by its own ampere-turns, and in 
armatures is not any longer considered to hold good to its full ! consequence a P.D. is created between the two negative 
extent, and that it is now more and more understood that the | brushes, tending to make the current flow downward under §,, 
circulating currents in a lap-wound armature caused by un- | upward under 8, and in both directions again under N, and N, 
balanced pole strengths cause an extra armature field which | (currents marked as + and ©). 
tends to wipe out the magnetic differences. These armature ampere-turns in their turn excite a field in 

Although this is perfectly correct for a four-pole machine, | the direction N, N,, that is, in the opposite direction to the 
and I believe to have been the first to explain this fact fully in | alternation originally produced ; or in short. 
my Paper on the Kapp-Hopkinson test on a single direct- The armature reaction of a lap-wound four-pole machine sets: 
current machine (read before the Birmingham Local Section | an automatic check upon unbalanced field strength of the poles, 
of the I.E.E. on Jan. 13, 1909), it can be easily proved that in | and in doing so allows an unbalanced current to flow of which 
a six-pole machine the equalising effect of these out-of-balance | the strength is just sufficient to create the balancing field. 
currents does not exist at all; so that it is altogether wrong to In order to prove that these currents are very small as a rule, 
state that in lap-wound machines in general the armature ! I arranged the following experiment on a four-pole lap-wound 
reaction of the unbalanced currents wipes out the cause which | machine of 220 volts 120 amperes. 
produces them. 

This important question seems to have been utterly neg- ao+ Half dur m —9a 
lected, so that not only has no clear understanding been arrived being 
at as to the importance and behaviour of the unbalanced 
currents in lap-wound machines; but, at the seme time, 
no definite rules have been laid down as to which machines NEM : R; 
need equalising connections and which can be designed without - + + - 
them, providing that proper attention is paid to the behaviour ge a, aS eR ol fo” 
of the unbalanced currents. It seems to me, therefore, that a 
thorough investigation of this subject may be of interest. 6 b 


ES 


N, N3 
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If half the field voltage is supplied to aa, Fig. 2, and the inter- 
lockcd arms bb of two equal main current regulators R, Re 
stand in the middle positions, the current through N, is equal 
to that through N, and of the normal value. By moving the 
arm CC to the right, however, the voltage over N, is reised by 
the same amount cs that by which the voltage over N, is 
weakened and vice versa, the result being that by moving CC 
the ratio between N, and N, can be valued ad libitum, kecping 
the total field current constant. The south poles also were 
connectcd in series snd across 110 volts, omitting, however, the 
regulating devicc. 

By moving CC and having switches S, 8; and S, open (Fig. 3) 
e pressure difference of 10 voits was adjusted between the 
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Let us begin with a four-pole lap-wound machine, of which 
the north pole N, (see Fig. 1) is strengthened at the same time 
as N, is weakened, causcd by the eccentricity of the armature 
in the direction N, N, only, so that the south poles S, S, both 
remain unaltered. | 

Where 9, is strengthencd 9, is weakened, the two north | 
poles may bc considered to have retained their former strength, ! 
except that a field n,s has bcen superposed in the direction , 
N, Nz, so that the four polcs can be considered to be of equal 
strength, but an cxtra ficld n, s, has been added. The armature 
therefore not only rotetcs in the ordinary field which causes Fio. 3. 

«qual E.M.F.s in the four ermature circuits, but also in the field "M l l 

n, 84 Thus an cxtra E.M.F. is induced in a downward direc- brushes 1-2, indicated by voltmeter V, the machine running at 
tion under pole N, and in an upward direction under N, at the | normal specd, end an average exciting current of 1-5 ampere 
given direction of rotation; so that a difference of potential being allowcd, which gave 175 voits terminal pressure. 

must be obtained between the two negative brushcs 2-1. After 8, S, and 8, were closcd the machine wes loaded up io 

This P.D. will give rise to a current (as the two brushes 2 full load, and readings taken as shown in Table I, from which it 
and 1 are connected to each other) flowing in the two halves of is scen that the unbalance d currents even at fuil load remain 
the armature and from Fig. 1 it is clear that this current flows small, without interfering with the commutation. 
down under N, up under N, and partly up and partly down That the unbalanced current really only depended on out-of- 
under S, and S, (the current is marked + and .). | balance volts ard armature resistance Is assumcd in Hzwkins. 

The resulting armature ampere-turns produce a field which & W allis book " The Dynamo,” 4th edition, p. 242, where the 
in Fig. 1 is indicated as n. $., from which it is seen that an altera- authors write : "E l l 
tion of the north poles as describcd inevitably invelues an First suppose that the machine is running on open circuit, that is, 


: : x without anv brushes t» collect the current, then since the winding whether 
alteration of the south poles, strengthening 52 by the same ring or drum forms an en lless helix closed in itself, there would virtually 


amount as 8, is weakened. The armature, however, also re- b> constant E.M.F. of 1 velt driving a useless current round through the 
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resistance of the entire winding. Such a local current must absorb a | from (2) and (4) 


‘corresponding amount of power, end this evil may assume considerable 
proportions if we remember that the resistance of all the armature coils 
in series may not be more than the hundredth part of an ohm, in which 
case a current of 100 amperes is produced and power is wasted at the rate 
of 100 watts. 

T hat this explanation is wrong in more than one respect may 
be seen from Fig. 1 as well as Table I. Fig. 1 shows that if the 
brushes are lifted, instead of 100 ampercs flowing as might be, 
no armature current can flow at all. 

All circulating currents have to pass the brushes, and the 
resistance of these has to be taken into account when calcu- 
lating such currents. But even if this were done and the arma- 
ture resistance were assumed to be 0:4 ohm as isthe case in the 
machine in question, the out-of-balance current would have 
bcen 10 amperes instead of 2 at the utmost (see Table I.). 


oco ODIO LT s os = 

Field current Current A, Current A, I ie 
in ampres. in amperes, in amperes. or $ (4,— À4) 

1-5 5-0 3:9 1-9 

1-5 10-9 87 1-1 

1-5 20-5 19-2 0-75 

1:5 27-9 26:2 0-85 

1-5 30-9 29-5 0-7 

1-5 34-0 33-9 6-5 

1-5 41-9 4€-5 C-7 

1-5 460-1 44:5 0-8 

1-5 30:5 48-0 0-75 

1-5 55-0 52-0 1-5 

1-5 59-5 55-5 2-0 


A. Thomiilen makes a similar mistake in his book “ Lehrbuch 
der Elektrotechnik,” p. 147, 1910, and so do other authors. The 
correct way of calculating these circulating currents is as fol- 
lows: I, and I are the circulating currents in the armature 
bars, are caused by the P.D. of brushes of the same polarity 
owing to the armature rotating in the superposed fields, n,s, 
N, Sb; n, Sa being caused by the eccentricity of the armature 
n, Sa by L. Now we call the magnetic conductivity of the path 
of the field produced by I, (being n, Sa). C, that for the field 
caused by I (being the field which directly opposes m, s,), C ; 
then the total field produced in the direction of the north poles 
un n,5, — CI]Z-—F,, (1) 
in which Z is the total number of armature bars. 

In the direction of the south poles, however, this fic!d is 

ChE ....... (3 

From these the E.M.F.s induced in the armature between 
the brushes 1-2 end 3-t can be calevlated. 

Per armature bar, the induced pressure in volts is 

e= Bvl10-5, 
B — magnetic induction, 
v — velocity of armature bars, 
[— length of armature bars. 


in which 


v bein ndU 
B 60" 
U=revolutions per minute, 


d — armature diameter. 
The number of bars in the above fields is 


2A . TUN 
a ie A being the width of pole, 


so that the E.M.F.s E a .1210-8, 
or E= QU 9 being in megalines. 


And the currents are 


F,UZ 
ns 6.000R, ' (9) 
EQUZ 
and ~ 6,000 R, ` (2) 


R, and R, being the resistance, including brushes, of the paths 
taken by I, and I. 
From (1) and (3) we see that 


6,000 R,I, 
F,—n,s,—CI1Z— UZ C 
— > See “Journal” of LE.E., 1909, Part 196. Vol. XLII. 


6,000 R $ 
FOhi--^p5, - 
so that 
UZ 
I,— (ns, -0HZ)6 600 R- 000 R7 (5) 
and also het e 4 (6) 
From (5) and (6) i 
I ^ CUZ  24,0000R,X nasu UZ 7 
(od; 000R,' CUZ / 6,000R, 7) 
CUZ? 24,000R,\ 4n,s, 
and also 1, 24.000 R, “Cuz ') = TL oc s (8) 


With these formule the currents I and I, are easily calculated 
if C, C,, R,, Z, &c., are known. 

These currents, however, are calculated for quite a special 
case—namely, that in which the armature eccentricity is in 
the direction N,N,, and that the armature rotation is clock- 
wise. It is clear, however, that if only the direction of rotation 
alters, I, changes its direction, so that also F, changes its 
direction. I, however, remains in the same direction as 
F, and U, because both have altered their direction, 
so that we come to the important conclusion that, inde- 
pendently of the rotation, the armature field, owing to I, 
remains in opposition to n,8,, this being the condition for 
small circulating currents owing to their “‘ wiping out ” effect. 

We also see that if we take the clockwise direction of rotation 
as positive the reverse direction must consequently be con- 
sidered to be negative. The same remark applies to changing 
the field direction. In doing this we see at once that I must 
remain unchanged in direction by altering the direction of 
rotation, since F» becomes —F*, U becomes — U. 
—F,x—UZ_ F,UZ 
-6,000 R,  6,000R, 


This enables us to write down at once the formulæ for the 
currents I, and I when the direction of rotation of the arma- 
ture is changed. for we saw that F, becomes -F. U becomes 


— U, F, remains n,s, — CI1Z. 
The formule (7) and (8) change to 
zs CUZ? . 24,000 t) = _ NL AUA (TA) 
24,000R, | CUZ? ~ 6,000 R,' 


And as $i factors change their sign, (7) is iv equal to 
(TA); an 

I CUZ? 24,000 Re) = 4n,s, 

" 24,000R, CUZ / CZ" 

The minus sign only appears here before the sign of equality, 

so that I, has changed its direction, but has not altered its value. 

It may be pointed out that this theory closely resembles 

that of the Rosenberg dynamo—namely, I is independent of 
the direction of rotation and R, being zero compared with R.. 


(84) 


n,8,UZ 
I 6,000 R, 4n,s, 
becomes TOUZ O 
21,000 R, 


It is, therefore, constant and independent of the value of U. 

Tests have proved this theory to be correct, and every four- 
pole lap-wound direct-current machine can be made to act as a 
perfect constant current or train lighting dynamo without any 
other alterations beyond connecting the load between two 
brushes of the same polarity, the short-circuit connection of 
which is broken. and altering the polarity of one pole, leaving 
the opposite pole unchanged and the two remaining poles 
unexcited. 

Coming back to the circulating currents, similar considera- 
tions as the change of rotation show that if the same eccen- 
tricity 18 taken in the direction of the other poles, only the 
sign and direction of the circulating currents can change. 
Two factors remain unaltered—namelv, the absolute value 
of the current and the fact that the field which causes both is 
opposed to the field due to them. 


(To be continued.) 
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CHEMISTRY AND ELECTRIC LIGHTING.* 


BY DR. O. KRUH. 


Flame arc lamps were largely the outcome of Bremer's invention. 
Calcium fluoride is the salt most usually added, and all the other salts 
mentioned in various patents have only a small effect on the efficiency 
of the transformation of electrical energy into light. "These other 
salts certainly make the arc steadier, or they may tend to make the 
electrodes firmer. They also tend to change the colour of the light. 
The greater part of the light is given out owing to the volatilisation 
of the calcium fluoride or other salts in the arc. The gases are. 
therefore, more easily ionised. the voltage drops at the electrodes are 
lessened, and the arc can be made longer. The spectrum is dis- 
continuous, and this is a care of selective radiation. The efficiency 
is, therefore, increased, but the colour is rather yellow and not alto- 
gether pleasant. The colour can, however. be improved. but at the 
cost of the efficiency. For some reason which is at present unknown, 
the element calcium seems to have the property of emitting more 
light than any other body under similar conditions, 

All sorts of other elements have been tried. such as zinc, tin. cad- 
mium, mercury, and aluminium. But they all have the defect of 
oxidising easily, and this so diminishes the conductivity of the 
electrodes that it is not easy to start the arc. Iron is, however, an 
exception, since the oxide is a conductor. Iron, however, gives a 
very low efficiency, but the many ultra-violet rays emitted by it have 
caused it to find a place as an electrode in medical work in the treat- 
ment of skin diseases. The iron oxide, called magnetite, gives a 
much more steady arc than iron itself, but it is rather unsuitable for 
light production. and would never have come into general notice if 
it had not been for the discovery of a second substance with which 
it could be combined. This happened as follows. Weedon found 
that titanium carbide gave an efticiency of 0-15 watt per candle- 
power. But titanium carbide easily oxidises into titanium dioxide 
and carbon dioxide; titanium dioxide being a non-conductor, there 
was a difficulty in starting the arc. Titanium carbide is expensive, 
and it was found on further trial that a mixture of 30 per cent. of 
titanium dioxide with 70 per cent. of magnetite gave a conducting 
electrode. The powdered mixture, which, of course, contained the 
titanium in the form of rutile, a very common mineral, was put up 
in thin iron tubes, closed at the ends. But the arc was not steady 
enough, and the electrodes burnt away too quickly. The first point 
was met by the addition of alkaline fluorides or carbonates, and as 
for the second, the addition of chromates lengthened the life of the 
electrodes to 100 hours. The positive electrodes in these lamps can 
be made of almost anything. Copper is ordinarily used, as it lasts 
unusually long. The magnetite or titanium carbide is always the 
negative electrode. This constitutes a difference between the mag- 
netite and flame arcs. In the flame arcs the salts may be in either 
electrode. The chemical reactions of the magnetite-titanium arc 
are very obscure. It is known that titanium nitride is formed. and 
also a large quantity of nitrous oxides; but whether the light results 
from electrical influences or from chemical reactions is unknown. 
It is also known that titanium monoxide gives a much better efficiency 
than the dioxide, but its arc is very unsteady. This might lead us 
to suppose that the further oxidisation of the monoxide is the light- 
producing agent ; this assumes a chemical cycle according to which 
the dioxide can be dissociated into the monoxide and free oxygen, 
the monoxide being subsequently re-oxidised. The spectrum of the 
magnetite arc shows the iron lines, and the titanium bands. the latter 
being far the more important as light-emitting agents. Titanium 
thus appears to be another body which has strong claims on our 
attention, similar to those of caleium and carbon. 

Mercury is another interesting element, but its light lies mostly in 
the green-yellow region of the spectrum. The colour of the light is 
the main objection, and Cooper-Hewitt has lately succeeded in 
finding a fluorescent substance in the form of the dve called rhoda- 
mine, which seems to have the property of supplying the deticiency 
of red rays. This improved form of mercury lamp is, therefore, the 
same as the old, except that above the vacuum tube a reflector is 
placed, which is painted with rhodamine. As soon as the lamp 
starts, the light appears distinctly red, seeing that the lamp at first 
gives out mainly blue light, which is changed by the rhodamine into 
red. As the vapour pressure rises within the tube, the light becomes 
more of a greenish-yellow colour, and this blends with the red of the 
rhodamine. This improved lamp is almost certain to find a large 
field of usefulness. "1 he vapour pressure in a lamp of this kind may 
easily reach an atmosphere, and in the quartz mercury lump the 
temperature in the axis of the arc is estimated at something between 
6.000 deg. and 7.000 deg. The quartz lamp has no high efficiency 
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as a lighting agent, but is principally used on account of its ultra- 
violet radiation, which would be absorbed by glass. but passes 
through quartz. If the lamp is burnt in the open air, ozone is pro- 
duced; ultra-violet rays also cause the combination of sulphur 
dioxide with oxygen. producing sulphuric anhydride. Franke has 
also produced reactions with formaldehyde by the aid of the lamp. 
and other technical applications are likely in the future. 

Other experiments have been made with different gases and 
electrodes. But Arons states the general law that an arc can onl; 
be produced if the electrodes react with the gases surrounding them. 
Thus a silver arc cannot be produced in an atmosphere of hydrogen 
or nitrogen. Neither can a copper or aluminium arc be produced in 
an atmosphere of hydrogen, though it is possible in nitrogen. The 
well-known Moore light is largely the outcome of the work of Tesla. 
and Geissler. Moore has, however, shown that the high-frequency 
current can be replaced by one of the comparatively speaking low 
frequency, and his valve is also an important invention. He 
mostly uses nitrogen or carbon dioxide. Latterly neon has been 
used. It has a more selective radiation than nitrogen, and. there- 
fore, a better efficiency. Neon is obtained by distillation from liquid 
air, and the difficulty of maintaining a constant pressure in a neon 
tube is said to have been overcome. 


The next portion of the author's Paper deals with the problem of 
the carbon incandescent lamp. and with the part which chemical 
investigation has played in soiving many of the curious points that 
have arisen in connection with it; but this is here omitted. as it 
covers somewhat familiar ground. We pass, therefore, to the tan- 
talum lamp. the discovery of which is due to the work of Werner von 
Bolton. of the firm of Siemens & Halske. The author describes the 
chemical processes by which tantalum is separated from niobium. 
with which it appears in combination in the mineral called tantalite. 
Tantalum is finally obtained in the form of a fine black powder. 
This powder is then pressed into the form of pastilles, and fused in 
an electric furnace, this process also freeing it from any oxide that 
may be present. The negative electrode of the furnace consists of 
pure tantalum; the pastille is placed on the positive electrode, 
which also consists of a block of pure tantalum, both electrodes being 
cooled with water. It has been found that it is very necessary to 
have a very perfect vacuum in the furnace. otherwise the resulting 
mass of fused tantalum is very brittle. Fusion in an atmosphere of 
hydrogen is useless, since tantalum absorbs hydrogen, and becomes 
brittle as before. Small quantities of carbon make tantalum very 
hard, and the newest kinds of dental instruments are made of hard 
tantalum of this kind. The tantalum must be absolutely pure in 
order to be ductile and mechanically workable. The metal is now 
drawn down into wires of about 1 mm. diameter; this must be done 
very gradually, otherwise the metal becomes too hard. The wires 
are now drawn down finer through drawplates, and finally through 
diamond dies. The machinery is very similar to that used in ordinary 
wire-drawing ; the only point of difference is that between the various 
drawings the wire must be heated in order to anneal it and restore 
its ductility. The peculiarities of tantalum lamps on alternate 
current are due to the crystallisation of the metal. which is the direct 
result of variations of temperature. This crystallisation causes the 
wire to become thin in places, but it is said that of late this matter 
has been dealt with, and appropriately rectified. l 

As is well known, tungsten is the latest discovery of importance. 
It is curious that osmium, tantalum and tungsten are in different 
groups of the periocie system, but they are all in the same horizontal 
row, all have high fusing points and very high atomic weights, It 
is reasonable to suppose that the blackening of the bulb of an incan- 
descent lamp, which is probably largely due to the Edison effect, 
will not take place so readily with bodies of high atomic weight. 
Tungsten is usually obtained for lamps from scheelite. which con- 
tains calcium, The main impurities remaining are iron and arsenic. 
No method has yet been discovered. which entirely removes iron ; 
arsenic can be separated by oxidation. The resulting product. is 
tungstic acid, which is reduced to the metal by hydrogen or zinc. 
Auers method of making osmium filaments may be employed. the 
tungsten powder being made into a paste with some organic binding 
material. such as '* celloidin "" (a solution of cellulose in alcohol) and 
amyl acetate. or casein, or gum arabic, or gum tragacanth. or caramel. 
Practically any binding material serves the purpose. prov ided it con- 
tains but little ash. A little experience is necessary to obtain a 
proper paste. A calendcring machine is used. having two rollers 
rotating et different speeds. The mass gradually hardens owing to 
some volatilisetion of the binding solvent, and when of the right 
consistence it is scraped out of the machine. The filaments «re 
squirted through diamond nozzles, and are then heated in an etmo- 
sphere of hydrogen, most of the carbon being removed in the form of 
water gas. The filaments are further heated in a reducing ctmo- 
sphere of hydrogen, ammonia, or a mixture of hvdrogen and nitrogen, 
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the last traces of carbon being removed in the form of carbon mon- 
oxide, acetylene, or bodies containing cyanogen. This is the process 
most generally employed at the present day. The firms of Kreme- 
nezky, of Vienna, and Pintsch, of Berlin, obtain the tungsten in a 
colloidal form by an electrolytic process, and these filaments are 
squirted without the use of any carbonaceous binding material, 
being, therefore, more homogeneous than those obtained by the paste 
process ; but with careful work, good filaments can be made in either 
way. The main point is to free the filament from any volatile 
matter, such as iron, arsenic, antimony, molybdenum, vanadium or 
carbon ; otherwise the lamps are likely to blacken easily. 

The virtues of tungsten filaments are well known, but they are 
still somewhat brittle. Siemens & Halske have discovered a way of 
drawing tungsten, which rests on the preparation of an alloy of nickel 
and tungsten. The process is as follows: Pure nickel oxide is mixed 
with the tungsten powder, the nickel amounting to about 6 per cent. 
of the tungsten. When well mixed, it is squirted in the form of rods. 
The rods are heated in an atmosphere of hydrogen to a temperature 
of 1,000 deg., the oxide being reduced in this way, a point of great 
importance, as the presence of a trace of the oxide of either metal 
renders the mass brittle. The rods are then further heated to a tem- 
perature of 1,600 deg., when the alloy is formed, which is ductile 
when cold. This is then drawn down in the way described for tan- 
talum filaments, the wires being heated from time to time in order to 
anneal them. The wires are then mounted in a vacuum, and the 
nickel is volatilised by the passage of an electric current, the frame 
on which the wires are mounted being covered with a deposit of 
nickel and tungstic acid. The nickel deposit is removed by immers- 
ing the frame in nitric acid, and the tungstic acid is dissolved in 
ammonia. With fine wires, this immersion process is a ticklish one, 
secing that the surface tension of the fluid is often sufficient to break 
them, but this is met by covering the liquid with a layer of ether or 
amyl acctate, the surface tension of which is much lower. 

Lamps made by the Siemens process are certainly rather stronger 
than the others, but the difference is not great. Their life, however, 
is rather short. Lamps made of drawn wire would have made no 
headway if it had not been found quite recently to be possible to 
draw them out of pure tungsten. The General Electric Co., of 
America, made rods of tungsten powder, which were sintered in a 
furnace in the presence of hydrogen. These rods were sufficiently 
strong to fasten in clamps, after which they were heated to a white 
heat by the passage of current. This gave à homogeneous crystal- 
line rod, which was still fragile. These rods were then heated to a 
high temperature, and while hot they were rolled or hammered, it 
having been known for some time that tungsten could be worked in 
this way while hot. A slight adaptation of hammering machines, 
which had previously been used in America for another purpose, was 
found to be suitable. The tungsten rods are passed while hot through 
such hammering machincs several times, till finally they are reduced 
to a diameter of about 1 mm. The wire has now a thread-like 
structure, and is much stronger than before. "They are then passed 
through diamond dies, which are heated to about 600 deg. During 
this final process it is seen that the wire has a surprising strength, 
much greater than that of steel, and is also so flexible as to be able to 
be tied in knots. Most metals increase in strength during the draw- 
ing process, but with tungsten this is very markedly the case. Thus 
we find that a substance which is apparently as brittle as tungsten 
can be finally drawn down to wires of 0-012 mm. diameter. "These 
lamps are much stronger than squirted filaments, but their life is not 
quite so long. However, there are far fewer breakages, while the 
method of manufacture is both simpler and cheaper. Many fac- 
tories have, therefore, been compelled to abandon their old process, 
on which much capital had been expended, and to start again with 
the method of the drawn filament. The question of patents in this 
matter is admittedly rather uncertain ; still master patents are very 
unlikely, seeing that the working of tungsten somewhat after this 
fashion has often been described both in scientific journals and in 
various patents. The drawn filament is at the moment the latest 
development ; and yet a further method is on the point of making 
its appearance, whereby physical and chemical methods will be em- 
ployed to obtain tungsten in such a form that it behaves precisely 
like any ordinary ductile metal. The author intends to make a 
further announcement on this subject at a later date. 

In conclusion, it may be said that a glance at the periodic svstem 
of elements seems to show that we have exhausted all possibilities. 
But this is not necessarily the case, seeing that there are some sub- 
stances which cannot as yet be obtained in a pure state, and about 
which it is impossible to form any conclusive opinion as to their 
suitability for lighting purposes. Further, there are all sorts of 
combinations that are possible between two or more substances. 
There are also many fluorescent bodies, and it is quite legitimate to 
hope that the future will see a great increase in the efficiency of 
electric lighting. : QE 


In answer to a question as to the method by which the fluorescence 
of rhodamine is brought about, Dr. Kruh said that the theory of 
fluorescent bodies, which give only polarised light, is very imper- 
fectly understood. "The cause is doubtless to be found in the chemical 
structure of these bodies. Usually, a fluorescent body changes light 
of a short wave-length into light of a long wave-length, but the con- 
verse is also sometimes the case. If it were only possible to make 
fluorescent screens of a certain degree of technical usefulness out of 
such bodies as have the property of changing long-waved light into 
short-waved light, an immense increase in efficiency would almost 
certainly be possible, 


DAMAGE BY ELECTROLYSIS IN MINING.* 


BY E. W. STEVENSON, 


E 


The rapid development of the use of electricity in mining, particu- 
larly for haulage, has already led to serious results due to the ignorance 
of some mining engineers of the damage done to piping, metal beams 
and sheathing of supply cables by stray return currents where an 
earthed return is used. The author was called upon recently to 
investigate a case in which a cable had failed due to several break- 
downs of the insulating cover. The cable was of considerable length, 
over 1,000 ft., and had been built with a view to sustain itself for the 
entire length, should it be found necessary. It was built for 600-volt 
service, but only 250 volts were used on it, while its size was sufficient 
to carry over 50 kw. at less than 5 per cent. drop. The rubber cover 
was protected by ,', in. of lead, a bedding of jute over the lead, and 
eight galvanised armour wires of steel at regular intervals while suffi- 
cient jute in the interstices was put on to take the weight should it 
have to be suspended as mentioned before. As the shaft is called a 
“ wet" one, it was thought advisable to apply a final layer of two 
tarred-jute coverings over these armour wires. The total weight of 
the cable was about 3,500 Ib. This final layer was thought to be a 
protection from the sulphurous water of the mine. The cable was 
installed one year ago, and it was a surprise to the factory where it was 
made when they were told that it had failed. Upon examination 
several faults were discovered, and in every case these faults were 
found to be in a similar position as regards the tinbering of the shaft. 
The cable, instead of hanging free, had been attached to the shaft 
timbering, the wall-plates of which were spaced 3 ft. apart. Asa 
protection a light board had been placed over the entire length of the 
cable. The mine water ran out of the vein about 500 ft. from the 
collar of the shaft, and, for about 300 ft. the cable was soaked through 
with this water. It was reported that this water was the cause of all 
the trouble, but a cursory examination was enough to show the cause, 
for, in all instances where the lagging was wet, the cable was eaten 
away at a point just below. Where this action had taken place the 
cable, under the outer jute cover, had swollen to a diameter of 2 in., 
while its normal diameter was not moro than ljin. This swelled 
spot extended from about 3.in. below the lagging to the same distance 
above, and, on reaching out from the cage and grasping the swelled 
spot firmly in the hand, it was quite possible to pull away a mass of 
disintegrated material containing jute, salts of iron and zine, and parts 
of thoroughly pitted lead covering, a clear case of electrolysis. 
Besides, there was a decided crater in the metal coverings where the 
damage had not gone too far. In extreme cases the armour wires 
were worn off to a point, and the current going to earth had been so 
strong as to raise the temperature sufficiently to warm the rubber 
insulation and finally burn it off, making the earth on the circuit 
which first called attention to the troub!e. 

The engineer-in-charge could not understand why electrolysis had 
caused the trouble, for he said he had ample returns in his circuit, and 
showed me a bare copper cable suspended on the other side of tho 
shaft of a similar capacity to the damaged cable. But, on examina- 
tion, it was found that the bare strand merely went to the bottom of 
the shaft and was there bonded to the rails. While all the rails 
through the different tunnels were supposed to be adequately bonded, 
no tests had ever been made by a sensitive voltmeter to show if there 
was any current escaping into the earth at any point. Nuch a con- 
dition was likely at any time to result in serious disaster, for, along- 
side the tracks at certain spots, was a line of piping for distributing 
compressed air. Stray currents will take advantage of any path, and 
it is quite likely that this pipe is thin at spots and may give trouble in 
the future. The above is merely cited as an example of what may 
occur if conditions are not carefully investigated before construction 
of transmission lines is begun. There is this fundamental difference 
between a traction system in a town or city and in a mine. The 
traction company sends out current along its lines to the dap end, 
relying on the rails to bring back the current to the power house. Some 
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companies are eareful about bonding, and some run out returns to 
centres where the current can be taken care of, for they find it to their 
interest to do so. But in any case they are not doing any damage to 
themselves, except possibly digging into their coal pile a little more 
than is necessary. The sufferers are mostly the individual house 
owners, for their service pipes are destroyed. Occasionally though, 
some of the water company's mains blow up, and then there is trouble, 
or perhaps large multiple lead-cased paper cables belonging to the 
telephone companies are troubled from the same cause. But with the 
mines it is an entirely different matter. There the damage is done 
to the property of the mine, and it is necessary to take adequate 
preoautions to prevent it. 

For mine work generally, when lead-cased cables, or armoured, or 
both types are used, where it is impossible to prevent current from 
getting astray, the other sheathing should be carefully and solidly 
bonded to the return earths. For instance, in the example given, 
if the simple plan of joining a bare copper wire across from the outer 
sheathing of the cable which had been damaged, to the return, had 
been followed, all the current would have been deflected away from 
the sheath, and no possible damage could have been done. This 
should have been repeated at intervals of not less than 50 ft. Then 
enough copper should be used along the tracks to which the rails 
should be bonded at intervals, especially in the vicinity of spurs, cross- 
overs and switches, for there is always more or less trouble at these 
points, and bonds will work loose. The return conductors should 
really be slightly in excess of the outgoing feeders, but some reliance 
can be placed on the metal rails to take care of this excess. There are 
many good t of bonds on the market, and also good bond testers, 
and both should be thoroughly investigated and used. A special crew 
should look after this work, making surveys at definite and frequent 
intervals. For ordinary use the centre-reading milli-voltmeter is a 
handy instrument ; it can be carried by one man, and, armed with a 
metal-pointed stick, he can reach any convenient spot where he 
wishes to test for a stray current and its direction. 

Most electrolysis is supposed to be caused only by a continuous 
current, but there have been several instances recently described in 
the electrical journals where damage was caused by an alternating 
current." Several cities have made ordinances controlling trolley 
systems, and it is generally agreed that a difference of potential of not 
more than } volt should exist between the rails and any adjacent 
pipe or conduit which is not supposed to have anything to do with the 
circuit. Engineers should remember that however well they have 
been able to get rid of stray currents at one time, these currents are 
like the mine rats, always looking for a chance to come back agajn, so 
they must be on the look-out for these currents, and surveys should 
be made at regular intervals. Changing the polarity of a current has 
been suggested as a remedy; it may be a remedy temporarily, but it 
merely changes the place of the electralysis, and the best thing to do 
is to stamp it out entirely, or as far as possible, and then keep it out. 


PERFORMANCE OF DRY CELLS.* 


BY O. HAMBUECHEN. 


Since 1908 the writer has made examination and tests on several 
thousand dry cells for the purpose of determining their characteris- 
tics and performance as judged by methods of testing in common use. 
There are three important characteristics of dry cells by which merit 
is judged, these being commonly designated as the '* flash ” or “ short- 
circuit current," the “shelf life" and the watt-hour output or 
" service capacity.” The first is of the least importance, and the 
last is the most important, as determining the actual merits of the 
product, but as to the frequency of use this order is reversed, and it 
is by the flash test that the largest proportion of dry cells sold are 
judged. The dealer tests the barrel of dry cells, when received, by 
means of the ammeter, the customer in turn goes over the dealer’s 
stock and picks out cells which show the ' most amperes.” To 
those who have given the matter some thought, it is evident that the 
merits of the cell cannot be determined solely by the initial amperage, 
but the test is nevertheless in general use and is an important factor. 
The principal reason for this test is apparently its simplicity and 
rapidity, coupled with the fact that it does tell whether the cell has 
& high or low internal[resistance and whether it is alive or dead. 
This test being used as an indication, it is natural that the purchaser 
would choose cells[which show the highest test, that the dealer there- 
fore finds it easier to sell a higher testing product, and that this 
influence extends to the maker in prompting him to turn out a high- 
testing product. That there has been a tendency in this direction 
during the past few years, of increasing the flash test, is indicated by 
the curves in Fig. 1. }These were compiled from many observations 


* Abstract of a Paper read before the American Electrochemical Society. 


of the standard size (61n. high by 2} in. diameter) dry cells of the most 
prominent makes. . | . 

Thirteen years ago comparative tests were made on 12 different 
brands of dry cells on the American market. They indicated that 
the flash test or initial amperage of cells at that time varied between 
2 and 10 amperes: There has been a gradual upward tendency 
since that time, and that this upward tendenoy is still continuing is 
shown by the curves above referred to. An attempt'has been made 
to separate the 6 in. dry cells into two classes, namely, those intended 
for telephone service, door-bell and signal work and the like, and 
those intended for gas-engine ignition. It will be"seen that since 
1908 the initial amperage of the ignition type has been raised'from 20 
to over 30 amperes, while with the telephone type the'amperage has 
been raised from 15 to nearly 30 amperes. In considering this 
decided upward tendency, it*is interesting to speculate how much 
farther it will be carried, and as'to whether the other and more im- 
portant characteristics of dry cells are being likewise improved. 
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There are various methods by which the initial amperage may be 
increased, including the use of graphite and higher conductive carbon, 
the increase in the percentage of this material with a corresponding 
decrease in the manganese and other constituents, by the use of 
various chemicals which increase the activity, by the use of thinner 
and more porous lining for the cells, and by the density and hardness 
of tamp, &c. l 

The question naturally presents itself as to whether, in the attain- 
ment of a high flash, some of the other desirable characteristics may 
not be sacrificed, and from the writer’s observation it appears that 
during the past three years there has been little, if any, improvement 
in the cell durability or shelf wear or in the watt-hour capacity ; in 
fact, there is some evidence that these important qualities have been 
sacrificed in the attainment of high amperage. There is an impres- 
sion which is becoming more generally recognised that high amperage 
alone is a false criterion, and that a cell possessing it is likely to suffer 
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more rapid deterioration either in storage or for long time service. 
In all probability the adoption of certain simple and standard methods 
of testing will result in more attention being given to the more im- 
portant characteristics of long life and energy output. While there 
are certain classes of service in which the dry cell is naturally ex- 
pected to run down within a few weeks, there are larger fields for 
usefulness where the service must be extended over many months 
and even a year, and in which deterioration when the cell is not in 
use naturally plays a prominent part. These classes of service include 
telephone, signal and alarm service, and where the dry cells are used 
as an emergency reserve in the failure of other sources of electrical 
energy supplied. A question of great importance and upon which 
there is little published information is this: “t What is the rate of 
normal shelf deterioration for a*standard well-made cell under 
normal temperature conditions ?" From statement by Mr. D. L. 
Ordway, “ Transactions, of the American Electrochemical Society, ` 
17, p. 349 (1910), the shelf life of a cell may be taken as the number 
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of months before the short-circuit current reaches 10 amperes. This 
10 amperes is taken, not because it indicates a corresponding decrease 
in the output capacity of the cell, but because it represents a value 
such that the dealer could not dispose of the cell to the average con- 
sumer. The best cells in the market have a shelf life on this basis of 
12 to 15 months, while 10 to 12 months is given as more nearly the 
shelf life obtained with the high-grade cells now on the market. Mr. 
W. B. Pritz, “ Transactions of American Electrochemical Society,” 
19, p. 39 (1911), gives data showing the variation of shelf deteriora- 
tion at various temperatures. At 25°C. a 22 ampere cell will drop 
10 per cent. in amperage in 10 weeks on open circuit. 

From a large amount of data the writer has endeavoured to com- 
pile a curve which will show a normal deterioration of the more 
prominent types of cells on the market during the past year. This 
is difficult on account of the wide variation in performance, not only 
as among ce'ls of different makes, but even as among cells of any one 
make. Basing judgment upon the results obtained from over a 
thousand cells made in the latter part of 1910 and during 1911, the 
curves in Fig. 2 may be taken as representative of the better grades of 
6 in. dry cells. These curves express the percentage of the original 
flash which cells should show after various intervals of storage up to 
one year. It has been observed that cells made with higher initial am- 
perage show a more rapid deterioration than those made initially of 
the lower flash test as indicated by the three curves for cells having 
initially 20, 25 and 30 amperes respectively. It has been pointed 
out by Messrs. Pritz and Ordway that the falling off in flash tests does 
not by any means indicate a corresponding reduction in useful service 
capacity, and the writer wishes to confirm these observations. 
Nevertheless, it is desirable that cells be improved for shelf wear, and 
the above curves indicate that marked opportunity for improvement 
exists. 


- — 


THE USE OF ELECTRIC FURNACE PIG IRON IN THE 
OPEN HEARTH FURNACE.* 


BY D. A. LYON. 


In a Paper recently presented by Prof. Richards at a meeting of 
the Engineers' Society of Western Pennsylvania, he pointed out the 
fact that a metal may be obtained from the electric reduction furnace 
which is much better suited to steel making than is the product of 
the blast furnace. In this connection it may be interesting to note 
that the advantages gained in the use of this metal were not at first 
appreciated by the Swedish steel makers. "The first metal produced 
at Trollhittan did not look very much like pig iron, and, moreover, 
as its analysis was different from that of the metal which they had 
been using, there were doubtful as to being able to use it in the pro- 
duction of steel, and even hesitated about attempting to do so. The 
first attempt at using this iron in the production of steel was made at 
Degerfors. A basic furnace was used. The iron of the electric 
furnace was mixed with ordinary gray iron and a smaller quantity 
of scrap than usual This mixture was made so as to ensure a hot 
metal upon melting down. The results exceeded their expectations, 
and on the third trial the charge was made up only of the electric 
furnace metal and scrap. Much to the surprise of those operating 
the furnace, it was observed that the usual boil did not occur imme- 
diately after the metal was melted. "Tests were then made on the 
electric furnace metal in an acid furnace. Although small quantities 
of this metal were at first used, it was soon ascertained that the 
charge could be made up of the ordinary proportions of 64 per cent. 
pig iron and 36 per cent. scrap. Pig iron of normal composition was 
finally obtained as a product of the Trollhättan furnace, and when 
this iron was used for steel melting in the open hearth, together with 
the same proportion of scrap as had leen used in the previous tests, 
it was found that a longer time was required in which to complete 
the refining of the metal, and that it was necessary to add more orc 
than in the previous tests. As a result of the tests at Degerfors the 
conclusion was reached that a metal could be produced in the electric 
reduction furnace which was more suitable for steel making than the 
ordinary pig iron which had previously been used for this purpose. 

In order to understand the reason for this conclusion, it may be 
well to note briefly some of the reactions which take place in the open 
hearth when treating pig iron of normal composition as compared to 
those which take place when treating pig steel In converting 
normal pig iron into steel in the open hearth process, in order to meet 
the requirements of the process, the pig iron must contain enough Ni 
to protect the iron from oxidation during the melting down, and like- 
wise enough Si and Mn to free the iron after melting down from what- 
ever oxides and gases that were formed and taken up during the pro- 
duction of the pig iron in the blast furnace, as a result of the action of 
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the blast. Whatever Si and Mn that may be present in excess of this 
amount only prolongs the time required to finish the heat. Imme- 
diately after, and even during the melting, there occurs a violent 
boiling of the metal This is especially so in an acid furnace if a low 
silicon iron is used, even if itis not spongy. Again, there is a similar 
partial boil when the metal is charged into the ladle and moulds, 
especially in the case of hard steel. On the other hand, when electric 
furnace '* pig steel ” is heated in the open hearth furnace process this 
partial boil does not take place, and the regular boil commences 
immediately after the charge is melted and before the ore is added. 

Several theories have been advanced to account for the behaviour 
in this manner of *' pig steel" upon melting. One of these is that 
the material is practically free from minute particles of oxides such 
as are generally present in ordinary pig iron, and which, as previously 
stated, are produced by the re-oxidising effect of the blast. Due to 
the absence of these oxides, practically no reaction with the Si and 
Mn present occurs at this time, and on this account the partial boil 
in the open hearth furnace, during and after the melting, when treat- 
ing electrio furnace metal, does not occur, and is it possible to at once 
decarburise the charge by ore additions. The presence of silicon in 
such pig iron is, therefore, unneccessary during the first portion of 
the open hearth process. : 

As above stated, in the tests at Degerfors, it was found that more 
time and more ore was required in the treatment of normal electrio 
furnace pig iron than was the case in the treatment of normal blast 
furnace pig iron. The reason for this is no doubt due to the fact that 
inasmuch as pig iron of normal composition contains no oxides, it i8 
not necessary that silicon and manganese be present in the iron in 
order to take up oxides, and hence the removal of the Si must be 
accomplished principally by means of ore, and as pointed out by 
Odelberg, only after this is accomplished can the decarburising 
proper commence. 

Summarised, then, we may say: (1) That '* pig steel" made in 
the electric furnace is better suited to the production of open hearth 
steel than is the normal blast furnace pig iron. (2) That normal pig 
iron made in the electric furnace is less suited to the production of 
open hearth steel than is normal blast furnace pig iron. 

From what has been stated above it must not be inferred that it is 
not possible to produce normal pig iron in the electric furnace. As a 
matter of fact some hundreds of tons have been so produced in this 
country and in Sweden. Although the furnace at Trollhittan is so 
operated to produce “‘ pig steel," because this metal is better suited 
to steel making than is normal pig iron, the Noble Electric Steel 
Company, of California, on the other hand, so operate their furnaces 
as to produce a soft foundry iron which is particularly suited to meet 
the requirements of the foundries of that section of the country. 
However, it has been found that a greater output may be obtained 
when making “‘ pig steel" per unit of electrical energy expendnd 
than is the case when foundry pig iron is produced. 

That the production of “‘ pig steel " has met the requirements of 
the Swedish and Norwegian steel makers is borne out by the fact 
that as a result of the successful operation of the furnace at Troll- 
hittan, and of the tests at Degerfors, the following plants have been 
built, and are now in operation : 


No. of Rated H.r. 
Place. furnaces. capacity. 
Domnarfvet, Sweden ................ eee A l . 3,000 
Hardanger, Norway........... eee ] |... 3,000 
Hagfors, Sweden ................ eee 2 . 3,000 
The following are approaching completion :— 
Hardanger, Norway ........- eene ] ... 3.000 
Arendal, Norway ........eeeeeee e HH 3 . 2,000 
Switzerland... ice ete eorr hens Lon. 2,500 


The Uddleholms Company are also increasing their plant at 
Hagfors by a third furnace, and are installing three more furnaces at 
their Nykroppa works. Altogether they propose to spend about 
£340,000 on these plants, and it is stated that they will probably 
substitute electric smelting altogether for their blast furnaces. 


Electrification of the Lancashire and Yorkshire Railway.— 
It is stated from Manchester that the experimental electric 
traction scheme of the Lancashire & Yorkshire Railway on 
their branch line from Bury to Holconibe Brook is approaching 
completion, and it is probable that before the end of the year 
everything will be in readiness for the electric trains which are 
to be run on the high-tension continuous-current system. The 
line, by reason of its steep gradients and its many stops, 1$ à 
most difficult one to work, and the experiment is being keenly 
watched by railway authorities as an important step forward 
in the uses of electricity. 
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SOME ASPECTS OF STREET ILLUMINATION. 


At the present time an increasing difference is noticeable 
between English and American methods of street illumina- 
tion. In this country it is usual to employ lamps of high 
candle-power at a considerable height above the roadway 
for illumination of main thoroughfares, the candle-power 
and height being reduced as the street become less important. 
As an example of recent practice, we may take the experi- 
mental lighting at Manchester, in which flame arc lamps 
with clear globes are suspended 27 ft. above the roadway 
and spaced about 120 ft. apart. Along Holborn, London, 
groups of metal-filament lamps have recently been used, 
aggregating some 2,000 watts per group, and here again 
the height is considerable, being 20 ft. In less important 
streets single glow lamps may be used, the posts being placed 
farther apart. 

In the United States, on the other hand, the methods 
employed are somewhat different. For example, the light- 
ing at New Haven, which was described in a recent issue 
of THE ELECTRICIAN, consists of magnetite arcs giving 
1,000 c.p., spaced 44 ft. apart (and staggered) at the low 
height of 133 ft. The arcs are fitted with opal globes. 
Street lighting of a similar kind has also been adopted in 
which groups of metal-filament lamps are used. It will ba 
noticed that not only is the distance apart comparatively 
small at New Haven, but the height at which the lamps are 
fixed is very low compared with British standards. The 
illumination measured in candle-feet must b» very high in 
this instance, but, on the other hand, it is well to remember 
that the instrument by which all illumination must ulti- 
mately be judged is the eve, not the photometer. It seema 
doubtful whether lamps placed so near the ground would 
give a thoroughly satisfactory result from the optical point 
of view, as the lamps must necessarily be in the field. of 
vision at a comparatively short range. 

In our present issu? also we give an abstract of an article 
written from the American standpoint, advocating the idea 
that light units for street illumination should not be below 
a certain value, and that if small units are used at low levels 
an effect of glare must result, which is worse than when 
larger units are used, spaced at longer intervals. Engineers 
accustomed to such problems in this country will probably 
disagree with this idea as it has been found that the effi- 
ciency of illumination depends to a large extent upon the 
minimum illumination obtained. If this is below a certain 
value the illumination is unsatisfactory. With given lamps 
the greater the distance apart of the lamps the greater the 
sense of glare by contrast and the lower the minimum 
illumination. It must be borne in mind, however, that 
glare depends, among other things, upon the distance of 
the source from the eye. So long as the source is kept out of 
the field of vision up to a certain distance the glare may not 
be objectionable, even when the source is powerful. On the 
other hand, the lower the candle-power of the lamps the 
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nearer they must be placed to the roadway, and thus they 
come more readily into the field of view. The only practical 
way of overcoming this difficulty appears to be to increase 
the size of the light source, or, rather, the apparent light 
source, by means of reflecting surfaces (when the candle- 
power is low), so that the sense of glare becomes removed. 

In the article to which we have referred the author urges 
ihe use of high power light sources as giving a light more 
suitable for automobile traffic, the idea being that such 
vehicles may be more easily detected amidst a background 
which differs considerably in illumination value from that of 
the automobile. We do not think that this is a sound 
argument, or that the automobile may be taken as of serious 
consequence in this case. Everyone who has driven a 
vehicle of this kind knows that street illumination, except in 
main thoroughfares, cannot be relied upon as sufficient 
for the purpose of driving safely at any speed. It becomes 
essential that the automobile should itself provide the 
necessary illumination. 

In the lighting of side streets there is no doubt that a very 
great deal can be done by providing suitable illumination 
by means of reflectors. Some interesting results on this 
subject were given recently by Dr. L. BrocH, and will be 
found in the last volume of THE ELectrician. The object 
aimed at should, of course, be to raise the minimum illumi- 
nation by a reduction of the maximum. In this connection 
Dr. BLocH showed the great superiority of the spherical 
reflector. Thus he stated that whereas a conical reflector 
gave an illumination of 22 lux below the lamp, this was 
reduccd to about 123 lux with the parabolic reflector and 
to about 54 with the spherical reflector, whereas the 
minimum illumination was a maximum with the last named, 
the lamps being 20 metres apart. Thus it is clear that a very 
much more effective use of the light can be made by proper 
attention to reflectors, that the “ spottiness " can be con- 
siderably reduced, and that the value of the minimum 
illumination can be greatly increased. 


REVIEWS. 
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Electricity for Everybody. 


By R. BonLasE MaTTHEWs. Second 
and revised edition. (London, 1912: The Electrical Press, Lid.) 
Pp. xxi.+317. 5s. 


On the title-page this publication is described as '* A popular 
handbook dealing with the uses of electricity in home and 
business," but its tables of costs of operation and the details 
of installations should prove of more particular value to assis- 
tant engineers and others engaged in popularising electricity 
supply. Information of the kind in question requires to be 
revised at frequent intervals in an industry advancing so 
rapidly as electricity supply; it is not surprising, therefore, 
that a second edition of this book has been necessitated three 
. years after the first edition appeared. 

The most noteworthy advances in the industry during the 
past three years are undoubtedly the great developments in 
metal-filaments lamps and the use now made of electric heating 
end cooking. The author's table showing the standard sizes 
of tungsten lamps can scarcely be considered sufficiently 
up to date, since the 25-watt, 100—135-volt and the 32-watt, 
200-260-volt lamps are the smallest sizes mentioned. A 
typical case to show the comparative cost of running carbon 
and tungsten lamps of equal candle-power is also not obtained 
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by considering energy at 6d. per unit. In other cases the mini- 
mum of change has been introduced by substituting the 33-watt 
lamp where 8 c.p. appeared in the first edition. Occasionally, 
however, the author has omitted to revise his figures; an 
unfortunate instance occurs on p. 63, under “ Comparative 
Costs of Light," where an incandescent lamp is stated to take 
3:4 watts per candle and to cost (with current at 5d. per unit) 
12d. per hour for 700 c.p. 

A sign of the times is the omission of Nernst lamps in the 
section on “ Lamps.” We notice, however, that '' Lamps, 
glower " still appears in the index ; but on referring to p. 76 
we cannot find any mention of this type of lamp. 

Turning now to the second main subject of the book, namely, 
“ Electric cooking and heating," this is divided as before into 
six sections, headed, respectively, ** Ironing, cooking and heat- 
ing by electricity," * Heating rooms by electricity,” ** Electric 
heating as applied to trade purposes," ** Electric heating calcu- 
lations,” “ Applications of electric heating," and *'Illustra- 
tions.” Some indication of the advance of electric cooking 
is given in the Table showing the dimensions, capacity, &c., of 
standard electric ovens. Whereas particulars of only one oven 
were given in the first edition, statistics of 11 ovens are now 
tabulated, these ovens being by nine different manufacturers. 
It is also interesting to notice that, whereas the approximate 
price of an electrie oven was previously given as £3. 7s. 6d., and 
a 2 pint electric kettle as 9s. 6d., these are now put as £5 and 
10s. 6d. respectively. The advance in quality, we expect, will 
be even greater than these increases in price. 

Emphasis is naturally laid on the saving in butchers' bills by 
the use of an electric oven. The tables showing weight of 
beef and mutton to be ordered to give a certain weight of 
meat when cooked by electricity, gas and a coal fire, should 
prove handy for reference, particularly as the saving in money 
is also set out. The price of current in stating the cost of 
using electric utensils—saucepans, frying-pans, kettles, &c.— 
is taken, however, as in the previous edition, at 14d. per unit. 
This is now scarcely typica! ; 1d. per unit would make a better 
showing and be nearer the average cost, whilst we hope id. 
per unit will also appear in the next edition. 

The data of actual experience over extended periods as 
to the cost of electric cooking have not been supplemented. 


Also, as the price used in most examples is 21d. per unit, the 


cost is not typical, although the actual consumption of energy 
being stated, the cost with energy at ld. or 3d. per unit can 
easily be calculated. Paper-bag cookery is mentioned, and 
the author states that the results of his investigations on this 
subject will shortly be published in a separate book. 

The heating of rooms electrically is disposed of in about 
43 pages— scarcely sufficient for the importance which attaches 
to this subject, particularly as far more has been and is being 
done with electric radiators than with electric-cooking utensils. 
The additional information on the subject only comprises 
figures for the cost of heating a room by a coal fire (information 
which is unknown to most people) and a table bv Messrs. 
Purcell & Nobbs showing the heating surface required in the 
case of electric hot-water radiators used for heating various 
tvpes of premises. The remaining sections of Division II. are 
more or less unchanged. | 

Division IIL, containing four sections, deals with electric 
power, and includes much useful inforination, which has been 
little changed. 

The general scheme of each portion of the handbook is now 
set out in the ** Introduction," instead of at the end, a decided 
improvement. We do not like, however, to see the cloth 
covers of the book used for displaying advertisements, the title 
of the book actually being in smaller type, so that it does not at 
once catch the eye. Another blemish is that in the preface 
reference is made to p. xxiv., although no such page exists. 
The page intended is xx. 

The above minor blemishes (which will doubtless be removed 
in future editions) do not, of course, detract materially from 
the value of this book, which is practically indispensable to 
canvassers and those engaged in the publicity side of electricity 


supply. 
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Spectroscopy. By E. C. C. Barr, F.R.S. With 180 illustrations. 
New edition. (London, 1912: Longmans, Green & Co.) Pp. xiv. 
+687. 12s. 6d. 


The new edition of Prof. Baly's “ Spectroscopy " is sub- 
stantially larger than the original volume, which it exceeds in 
size by some 120 pages. The chapter on “ Grating Ruling 
Engines”? has been withdrawn, but three new chapters on 
** Methods of Illumination," * Phosphorescence and Fluores- 
cence " and “ Absorption Spectra " have been introduced in 
place of a single chapter on ' The Production of Spectra.” 
Considerable additions have also been made to the chapter on 
* Interference Methods," which now includes the standard 
wave-lengths determined under the auspices of the Inter- 
national Union for Solar Research. Reference may also be 
made to the admirable account now given of the recent work 
of Wood, of Rubens and of Paschen in the ultra-violet and 
infra-red regions of the spectrum. No further commendation 
is needed of a book which has already established itself as a 
standard work on spectroscopy, and which has now been brought 
into line with the most recent researches in that subject. 

| T. M. L. 
Allgemeine Electrotechnik. By P. Jaxer. Authorised German 
translation by Fritz Süchting and Ernst Reicho. Vol. I., trans- 
lated by Furrz SCoumING. (Leipzig aid Berlin, 1912: B. G. 
Teubner.) Pp. vi. 269. M.6. 

A review of the first volume of M. Janet's “ Lecons d'Elec- 
trotechnique Générale” appeared in THE ELECTRICIAN, 
Vol. LXIV., p. 563. In the original French an extensive 
bibliography is given of current French literature; this, 
naturally, has been omitted in the German translation ; other- 
wise the subject matter has not been altered. 

This work of M. Janet is undoubtedly a standard, and the 
translators are well advised in producing a German edition of 
the book. The theoretical side of electrical engineering only 
is dealt with, so that there is no likelihood of the book becoming 
out of date for some considerable time. 


THE PROTECTIVE COVERING OF RUBBER CABLES. 


BY F. FERNIE. 


It is à point open to question if the ordinary impregnated 
braiding of rubber cable does not do more harm than good. 
Probably the chief use of the braiding is to protect the rubber 
from mechanical injury, whilst the cable is being drawn through 
piping. The braiding is also often supposed to be waterproof, 
and some makes of cable are much better in this respect than 
others, but none of them will long resist the action of condensed 
moisture, more particularly if it be slightly alkaline, as it fre- 
quently is. | 

Rubber cables used for wiring buildings are usually supplied 
with black and red braiding, and the black braiding is generally 
far better than the red, so far as impregnation goes. For 
example, in preparing samples of rubber cables for testing, it is 
necessary first of all to remove the braiding; the red kind is 
always easier to remove than the black, and can generally be 
slipped off, whereas the black braiding has laboriously to be 
cut off. | E 

Even the black kind is rarely thoroughly impregnated, and 
if it be cut the section of the threads will be seen to be brown, 
whereas if it were really thoroughly impregnated the section 
should be black. Still, the black kind is always better than the 
red, and although it may be only chance, of 17 recent consecu- 
tive faults on rubber cables pulled out of conduits, 15 were on 
red braided cable. 

We know of a contractor who is so convinced of the superi- 
ority of black over red braiding that he uses the former only, 
in spite of the slight inconvenience involved. As soon as the 
waterproof qualities that a braiding may have are destroyed it 
becomes a positive danger to the cable rather than a help, for 
it serves as a sponge to hold moisture in close contact with the 
rubber, and by capillary conductance helps to maintain the 


supply of moisture. It thus serves as a moist “ earth " in con- 
tact with the rubber. 


ud For example, a great deal of moisture was found to condense 
at the back of an iron distribution board on the ground floor of 
a building. The distribution pipes passed from this board 
into the basements where many leaky steam and other hot 
pipes were located. "The hot air rising from the basement de- 
posited moisture wherever it was cooled on the ground floor. 
The supply was three-wire continuous-current, and this par- 
ticular board was supplied from the positive side ; consequently, 
whenever the rubber went wrong, the copper was corroded 
away and a discontinuity caused. Now, some of the wires 
behind the fuses which were not in contact with anything, but 
which were suspended between the pipes and the fuse contacts 
at the back of the board, were found to be corroded away. This 
clearly shows that the wet braiding was part of the “ earth” 
path along which the leakage current flowed, which corroded 
the wires. 

Wires which are simply taped largely avoid this disadvantage, 
and, further, a well-impregnated tape can be made more watbr- 
proof than braiding. If the same size of conduit be used to 
pull in taped cables which is used for the same size of braided 
wires, the cables occupying less space will be more easily pulled 
in, and hence be less liable to injury, and this may compensate 
for the absence of braiding. 

On the other hand, the more pipes are packed with cables the 
less chance is there of moisture condensing in them, and per- 
haps the best combination is taped cables pulled into small 
pipes, so as properly to fill them. This may mean some addi- 
tional junction boxes .Itis probable that a 1,000-volt generator 
and ohmmeter would show up any fault caused by damage to 
the cable whilst being drawn in. 

We have immersed rubber cables in various solutions for a 
long period without being able to detect any deterioration in 
the rubber, as shown by its stretching qualities. On the other 
hand, if the same cable be immersed and an electrical pressure 
be maintained between the conductor and the liquid, the rubber 
will in some cases deteriorate, generally in spots rather than 
along its whole length. The same thing may often be noticed 
where “ neutral" cables are placed alongside “ live " conduc- 
tors, the latter being faulty and the former apparently un- 
injured, although the braiding may be dripping wet. From 
this it would appear that electrical pressure and moisture com- 
bined cause the failure of the rubber. 

If this is the case, the difliculty could be got over by grading 
the insulating covering of the cable so that the whole or nearly 
the whole fall of potential between the conductor and earth 
should take place across an inner insulating wrapping, and that 
this should be protected by an outer wrapping impervious to 
water, but yet having a very low electrical resistance. This 
outer layer would thus be in the same position as the rubber on 
a neutral cable, and would not tend to fail. Of course, this 
object is completely attained by putting a lead or other metal 
sheath over the rubber. Apart from metal sheathings, the 
nearest approach to this condition is the patent cab tyre 
sheathed cable, of which the makers claim that the sheathing 
has little or no electrical resistance. This sheathing is more 
suitable than either tapes or braids, as a protection against 
mechanical or chemical damage to the insulation, but 1s rather 
bulky for pulling into existing conduits. | 

Metal sheathing introduces other conditions. The most 
complete bonding and earthing will not prevent corrosion of 
the lead by slow leakage over switch surfaces and other places. 

There are large numbers of buildings where no trouble is 
ever experienced with condensation, but there are other build- 
ings where rubber cables are a constant source of trouble and 
failure. In such cases it will often be found that the pipe sys- 
tem extends to parts of a building which are at widely different 
tempertaures. Of such buildings we have in mind the kitchen 
portion of a hospital, public baths, and a publie library. In 
several places buried pipes connected two buildings, and 
generally where pipes are run so as to form an undrained 
pocket, the rubber cables drawn in are a source of trouble. 
Usually no walls may be broken and no new work put on the 
surface, 80 that something has to be found that will stand up 
when drawn into the existing conduits. gon 
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PHENOMENA OF TERRESTRIAL MAGNETISM AND 
THE ÉFFECT UPON WIRELESS TELEGRAPHY.* 


BY DR. C. CHREE, F.R.S. 


In connection with recent communications on the effect of daylight 
upon radio-telegraphic waves it may tend to narrow the inquiry if I 
refer to some geophysical phenomena with which experts on wireless 
telegraphy may be less familiar. 

. It has been suggested that the difference between wireless pheno- 
mena by day and night may be directly due to the difference between 
the intensity of the earth's magnetic field in the day and night hours. 
Even in the horizontal component of magnetic force—which shows a 
notably larger diurnal variation than the vertical component—the 
regular daily range, however, is only of the order of 3 per cent. of the 
force ; moreover, irregular changes in terrestrial magnetism are 
numerous, and at times much larger than the regular changes. Thus, 
if variations in the magnetic force of the size of the regular diurnal 
inequality can produce large effects on the transmissibility of electric 
waves, similar large effects should be of frequent occurrence both by 
night’and day, and during really large magnetic storms the effect 
should be simply enormous. 

In'regard to Dr. Eccles’ theory, that for the purposes of wireless 
telegraphy the earth may be regarded as surrounded by a “ lower " 
atmosphere but slightly ionised, a “ middle " atmosphere strongly 
ionised by day, and an “ upper ” atmosphere permanently ionised, 
he seems somewhat vague as to the heights offhis “ middle " and 
“ upper " atmospheres and'as to the rapidity of transition of elec- 
trical conditions in passing from one layer to the next. These, 
however, are very vital points when it comes to considering the 
probability of the theory. 

Probably the only direct evidence we possess as to the electrical 
condition of the atmosphere at heights higher than manned balloons 
have attained is afforded by aurora, which are calculated to exist 
at heights of from 24 to 200 miles. There are various reasons for 
believing that the conductivity is abnormally high in space occupied 
by aurora, and so the continual existence of a very high conductivity 
in the atmosphere all over the globe at heights of 30 miles and up- 
wards, though probable enough, cannot be said to be demonstrated. 
Further the strong probability is that the conductivity at these heights 
is not constant, but in the auroral belt at least highly variable. 

This latter conclusion is supported by the phenomena of terrestrial 
magnetism, if we accept the views of Prof. Schuster, who has made 
a special study of the subject. He claims to have proved mathe- 
matically that the main part, at least, of the regular diurnal magnetic 
variation is directly due to electrical currents in the upper atmosphere. 
It is possible, of course, that the currents in question are below the 
ordinary aurora level. There are, however, strong reasons for think- 
ing otherwise. In the latitudes where aurora prevail the range of 
the regular diurnal magnetic variation is much enhanced, and irre- 
gular magnetic variations are large and numerous. Further, at 
times of bright aurora, in temperate latitudes, it is usual to ex- 
perience the large irregular variations known as “ magnetic storms." 
During these storms a regular diurnal variation can be traced which 
possesses a specially large range, and resembles that in high latitudes 
in showing a reduced difference between day and night. 

These phenomena are certainly most easily explained by supposing 
the currents producing aurora and those causing magnetic variations, 
both regular and irregular, to be very closely interrelated. The prob- 
able seat, in short, of both*discharges is what is generally known as 
the upper atmosphere, and the natural inference is that any action 
which the conductivity of the upper atmosphere enables it to exert 
onYwireless phenomena will be far from constant. One would, in 
fact, expect a difference between day and night, between summer and 
winter, between temperate and auroral latitudes, and between 
years of many and of few sunspots. 

- ` More definite information is also desirable as to what Dr. Eccles 
means by his “ middle” atmosphere. Judging by his Royal Society 
Paper, it comes down to within 12 miles— possibly a good deal less— 
of the earth's surface, but is above the ordinary cloud level. What 
the electrical conditions are at, say, the 12-mile level is very proble- 
matical. But as regards a difference between day and night, what 
seems most natural in the “ middle " atmosphere is something inter- 
mediate between what occurs in the upper and the lower atmosphcres. 
In the former, as we have seen, there is strong reason to believe that 
in the absence of aurora conductivity is reduced at night, but by 
no means relatively negligible. In the latter, conductivity does not 
seem specially low at night ; at some stations, in fact, the maximum 
seems to come before sunrise. 

“ZA phenomenon which Dr. Eccles mentions as probably charac- 


teristic of the middle atmosphere is that “‘ there occurs during the . 
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day a great sifting of oppositely charged ions under the operation of 
the earth’s vertical electric field, positive ions moving up and nega- 
tive ions moving down.” This would be equivalent to an upwardly 
directed vertical current during the day, with presumably a corre- 
spondingly downwardly directed current soon after sunset. If this 
be the case, it seems to add to the difficulty of explaining one of the 
great puzzles of atmospheric electricit y—viz., that in fine weather the 
vertical current at ground level is practically always direct: d down- 
wards by day as wellas by night. As a matter of fact, the intensity 
of the earth's vertical field is known from balloon experiments to 
diminish very rapidly as we rise in the lower atmosphere. At the 
3-mile level it seems to be of the order of a tenth of what it is 
at ground level, and whether it has à finite value at the 12-mile limit 
is, at least, somewhat doubtful. 

The only other point I shall refer to in Dr. Eccles’ Paper is the 
remarkable disappearance of “strays ° he describes as occurring 
about 10 minutes before sunrise and 10 minutes after sunset. If 
generally true, this would be a fact of much significance. Con- 
firmation of its generality by means of records taken for some time 
at several stations, preferably with some form of self-recording appa- 
ratus, is thus highly desirable. 
7'Assuming—what seems hardly open to doubt—that sunshine 
exerts some potent influence on the medium in which wireless waves 
are propagated, that influence must vary with the altitude of the sun, 
and thus greater heterogeneousness should prevail along the path of 
the waves by day than by night. Increased homogeneousness 
naturaly means diminished loss of energy by reflection. I think 
special interest would attend experiments made within the Arctic 
circle during the continual day of midsummer and the continual 
night of midwinter, especially if regard were paid to the presence or 
absence of aurora. 


THE EQUIPMENT OF THE ELECTRO-TECHNOLOGICAL 
LABORATORIES OF THE ROYAL COLLEGE OF 
SCIENCE, DUBLIN.* 


BY PROF. W. BROWN, B.SC. 


The principal electro-technological laboratory, which contains 
the dynamo electric machines for teaching purposes, is situated at 
the south-east corner of the lower ground floor of the College. It 
consists of a large room, 62 ft. long and 60 ft. wide, which has four 
large pillars down the middle, serving as the support for the floor 
above, and between three of these pillars the switehboard panels are 
placed and thus divide the large room into the Third Year Laboratory 
on the north side and the Fourth Year Laboratory on the south side. 

The switchboard panels are made of white marble slabs 6 ft. high, 
and are placed back to back with a space of about 3 ft. between them 
so as to enable students to examine the connections. Each panel has 
the usual accessories, viz., of main terminals, main switch, fuses, volt- 
meter and starter or regulator, the switches being made specially 
massive and strong so as to stand the wear and tear of students’ 
work. The whole switchboard extends to about 40 ft., including the 
two narrow doors which give access to the back of the panels. The 
machines are built up on white glazed brick foundations varying 
from 4 in. to 18 in. in height, and are arranged in two parallel lines, 
one in each laboratory, the wiring between the panels and machines 
being laid in easily accessible covered trenches in the floor. The 
machines and panels are clearly numbered so that the students can 
easily trace the connections between each machine and its corres- 
ponding panel. 

The machines consist of a 3:75 kw. single-phase alternator, a 
3-75 kw. Newton continuous-current dynamo, a 4:75 kw. Newton 
continuous-current dynamo, a continuous-current series wound 
5 u.p. B.T.-H. motor with a 6-step diverter, a 1-2 kw. to 3 kw. single- 
phase Westinghouse alternator coupled direct to a 4 kw. continuous- 
current Westinghouse shunt-wound motor, two exactly similar 5 kw. 
Westinghouse compound-wound motors coupled together for Hopkin- 
son and other tests, a 5 kw. alternating-current Siemens repulsion 
motor, a Bruce Peebles split-pole converter, à 10 H.P. three-phase 
Bruce Peebles induction motor fitted with slip rings (a three-phase 
transformer allows pressures of from 40 volts to 300 volts to be sup- 
plied to this motor, which can be run at any of nine different specds), 
à 30 kw. Bruce Peebles motor generator set for converting the three- 
phase supply from the city mains to continuous current for assisting 
the Tudor battery in supplving power for driving the various con- 
tinuous-current motors, a 4 kw. three-phase G.E.C. rotary converter, 
a 3-75, kw. three-phase Brush'generator, a 15 H.P. three-phase G.E.C. 
induction motor with slip rings, à 6-6 kw. continuous-current 

* Abstract of a lecture delivered before the Dublin Local Section of 
the Institution of Electrical Engineers, 
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Bergmann dynamo, and six smal] dynamos used for general testing 
purposes. 

The Bruce Peebles split-pole converter mentioned above has two 
windings on the one armature core, with a commutator at each end 
and eight poles (four motor poles and four generator poles). The 
motor side takes 55 amperes at 100 volts, and the generator side gives 
20 amperes at 220 volts. A potential regulator is fixed in the gene- 
rator tield, and the speed of the machine is 1,000 revs. per min. 

In addition to the main laboratory there are special rooms for the 
magnetic testing of iron, electric furnace work, high potential testing, 
design, repairs, &c. 


PARLIAMENTARY NOTICES. 


The * London Gazette” contains the following additional an- 
nouncements relating to applications for provisional electric lighting 
and tramway orders, and the promotion of bills for electricity supply, 
electric railway and tramway undertakings, &c. :— 


PnRovisioNAL ELECTRIC LIGHTING ORDERS. 

Applications for provisional clectric lighting orders are being made 
by the following :— 

Basingstoke Corporation (for Sherborne St. John and Basing); Derly 
(extension), Stoke-on-Trent (extensions, Truro and Wolverhampton 
(Bushbury, &c.) Corporations; Baildon, Hitchin, Skelton and Brotton, 
Southborough, and Watford (extension) Urban District Councils. 

Mr. Fred. Hopper (for Barton-on-Humber) ; Leatherhead & District 
Electricity Co. (Ltd.) (for portions of Rural Districts of Epsom and Dork- 
ing); Sevenoaks d: District Electricity Co. (for Urban District of Seven- 
oaks and portions of Rural Districts of Sevenoaks and Godstone) ; North- 
wood & District Electric Light & Power Co. (Ltd.) (for part of Rural Dis- 
trict of Watford) ; Colne Valley Electric Supply Co. (for parish of Pinner, 
Urban District of Bushey, parishes of Chorley Wood and Rickmansworth, 
and Rural and Urban Districts of Rickmansworth) ; Mr. W. 4. Schultz 
(trading as Chipping Norton Electric Supply Co.) (for Chipping Norton 
borough); Truro Gas Co. (for city and portions of Rural District of Truro); 
North Metropolitan Electrical Power Distribution Co. (for Barnet, 
extension to Arkley); Urban Electric Supply Co. (fer Dartmouth, 
extension); Menai Bridge Electricity Supply Co., Ltd. (for Menai Bridge 
and Llandegfan). 


ELECTRICITY SvrPLY BILLS. 

Coventry Corporation : To extend electricity supply area to parishes of 
Allesley, Bingley, Coundon, Stoneleigh. Walsgrave, &c. 

Hove Corporation: To authorise purchase of undertaking of Hove 
Electric Lighting Co. (Ltd.), and for further powers in regard to the 
generation and supply of electricity, to supply electrical fittings, attach 
brackets to buildings, &c. 

York Corporation: To acquire additional land for electricity under- 
taking and to confer additional powers including right to lay electric lines 
in streets not dedicated to public use, to make provision in cases of erro- 
ncous registration by meters, and to enable Corporation to refuse supply 
of electricity or gas to persons in debt to them, &c. 

Crowborough District Gas Co. seek powers to authorise the erection of 
an electricity generating station and the supply of electricity in retail or 
in bulk, &c. 

In the Ely Valley Gas and Electricity Bill power is sought to incor- 
porate a company to supply electricity and gas in the district, to erect an 
clectricity generating station, &c. 

In the Grays and Tilbury Gas Co.'s bill power is sought to apply for 
provisional orders for the supply of electricity, to supply and let elec- 
trical apparatus on hire. &c. 

Herne Bay Gas & Coke Co. (Ltd.) seek powers to take a transfer (from 
Herne Bay Urban Council) of the Provisional Electric Lighting Order of 
1909 : to supply electricity, erect generating station, &c. 

Northern. Countica Electricity Supply Co.: To confirm agreements 
made between the company and Urban District Councils of Hebburn 
and Felling, the County of Durham Electric Power Supply and the New- 
castle-upon-Tyne Electric Supply Cos., to transfer Hebburn and Felling 
Electric Lighting Orders to the company, &c. 

Porthcawl Gas Light & Coke Co. (Ltd.) seek the dissolution of the com- 
pany and the incorporation of a new company for the supply of electricity 
and gas in the district, to provide additional capital for the erection of 
clectricity supply works, to supply electricity in bulk, &c. 

Tottenham and Edmonton Gas Light & Coke Co. : To take a transfer of 
Wood Green Electric Lighting Order and to enter into agreements for 
erection of electricity generating station, the supply of electricity, &c. 

Westgate and Birchington Gas Co.: To change name of company, to 
authorise them to supply electricity in Westgate-on-Sea, Birchington, &c. 


TRAMWAY PROVISIONAL ORDERS. 
The following are applying for tramway provisional orders :— 
N ewcastle-u pon-T yn» Corporation, Baildon Urban Council, and Lancas- 
ter and. District Tramways Co. 


ELECTRIC TRACTION BILLS. 
Birmingham Corporation: To provide and run motor omnibuses, to 
use coupled and trailer tramcars on tramway system, &c. 
Brighton Corporation : To acquire undertaking authorised by Brighton, 
Hove and District Rail-less Traction Act, 1911, to extend time for equip- - 


ping lines and to construct new trolley vehicle routes, to abandon certain 
authorised routes, to supply electrical energy to trolley vehicles, to run 
motor omnibuses, &c. 

Chesterfidd Corporation bill seeks authority for the Board of Trade to 
grant applications for the exercise by the Corporation, upon routes other 
than those speciticd, of the powers to be conferred by the Act; to empower 
Corporation to provide and equip nine routes on the trackless trolley 
system; to provide, equip and maintain mechanically-propelled (or 
trolley) vehicles, and to use same for carriage of passengers, goods, &c.; to 
attach brackets, wires, &c., to buildings, walls or bridges; to apply certain 
provisions of the Tramways Act, 1870, to trolley vehicles; to provide and 
run motor omnibuses within and beyond borough, &c. 

Halijac Corporation: To construct new tramways and tramroad in 
boroughs of Halifax and Brighouse and Urban Districts of Hipperholme, 
Elland, Grectland, &c. ; to authorise carriage of minerals and goods on all 
tramways of the Corporation ; to authorise use of trailer cars; to provide 
and work motor omnibuses, &c. 

Huddersfield Corporation : To construct tramways in the borough and 
in Brighouse, Elland, Greetland, Slaithwaite, &c.; to enter into agree- 
ments for working and running powers, to alter gauge of tramways, to 
equip and use trolley vehicles, to run motor omnibuses, &c. 

In the London County Council (Tramways, Trolley Vehicles and Im- 
provements) bill power is sought to construct additional tramways, to 
provide and use trolley vehicles on certain routes, to adapt same for 
electric traction, &c. 

Nottingham Corporation desire authority to reconstruct additional 
tramways, to extend time for construction of authorised lines, to employ 
rail-less trolley system, &c. 

South port Corporation are seeking powers to provide, erect and maintain 
shelters and waiting-rooms in connection with the tramway undertaking ; 
to provide. maintain and work trolley vehicles, to enable Board of Trade 
(by provisional order) to authorise the equipment and maintenance of 
trolley vehicles, &c., to provide and run motor omnibuses, &c. 

The Central London Railway Co. want powers to construct five addi- 
tional lengths of line in Hammersmith, Chiswick and Acton, to enter 
into working agreements with other railway companies, &c. 

In the bill of the City d& South London Railway Co. power is sought to 
enlarge the tunnels of the company and to enter into agreementa with 
other railway companies as to the construction of the works, for running 
powers, &c. 

Folkestone, Sandgate & Hythe Tramways Co. : To abandon tramways 
and works authorized by Folkestone, Sandgate & Hythe Tramways Acts, 
1906, 1907 and 1909, and to construct and work trackless trolley routes, 
&c. 

Great Western Railway Co. : To acquire powers to construct railways 
granted by Central London Railway Act of 1911, &c. 

Hastings Tramways Co. : To alter the route equipped on the surface- 
contact system to the overhead system, &c. 

London Electric Railway Co. : To construct new railways and works, 
to acquire running powers over City & South London Railway, &c. 

In the bill of the Metropolitan Railway Co. power is sought to transfer 
to and vest in them the undertaking of the Great Northern & City Rail. 
way Co., to construct new railways and other works, &c. 

Metropolitan. District Railway Co. : Powers in regard to the widening 
of the line at Parson's Green; to enter into agreements with the Metro- 
politan Railway Co. to extend time for compulsory purchase of lands and 
for completing railways authorised by Wimbledon & Sutton Railway Act, 
1910; to amalgamate Wimbledon & Sutton Railway Co. with the Metro- 
politan District Co.. and for powers in regard to the emergency supply of 
clectrical energy, &c. 

In the Metropolitan Electric Tramways (Rail-less Traction) Bill, power 
is sought to manufacture, provde and work trolley vehicles in Tottenham, 
Wood Green and Walthamstow, to enable Board of Trade to authorise 
additional routes, to use light railway equipment of Walthamstow Urban 
Council, to enter into | agreements as to working, leasing, clectrical 
power. &c. 

Mexborough & Swinton Tramways Co. : To construct and work trolley 
vehicles by rail-less traction in Urban Districts of Mexborough, Swinton, 
Wath-upon- Dearne, Bolton-upon-Dearne, &c. 

Rhondda Tramways Co. (Ltd.): To authorise working of trolley vehicles 
by rail-less traction in Llantrissant ; to authorise Board of Trade to 
sanction other routes, &c. 

In the Western Valleys (Monmouthshire) Rail-less Traction Bill power is 
sought to incorporate a company to construct and work trolley vehicles 
by rail-less traction from Brynmawr to Newport (Mon.), to construct 
overhead and other equipment, and to attach brackets, &c., to houses, to 
acquire land for generating stations, to enable Board of Trade to authorise 
other routes, for running powers over the Newport tramways, &c. 

Wimbledon & Sutton Railway Co. : Extension of time for purchase of 
lands and for completing construction of line, &c. 


CoMBINED ELECTRICITY SUPPLY AND TRACTION BILLS. 


Bradford Corporation : To equip and work new trolley vehicle routes, 
to manufacture cars and trolley vehicles; to provide tramway shelters ; 
and to recover money due for electric motors and fittings let on hire, &c. 

Colne Corporation desire authority to acquire undertaking of Colne & 
Trawden Light Railways Co., to work or lease tramways and light 
railways; to extend area of electricity supply, &c. 

Derby Corporation: To construct additional tramways, to equip 
trackless trolley vehicles, to run motor omnibuses, &c. ; to confer further 
powers in regard to the electricity undertaking, including right to place 
electric lines above ground without the consent of the local authority if 
consent is unreasonably withheld, to exclude or modify certain provisions 
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of the Electric Lighting Act (1882) and the Clauses Act (1899); to em* 


power them to eut off supply of electricity to consumer who uses elec- 
tricity in any manner contrary to his agreement, &c. l 

East Ham Corporation: To use trailer cars on the tramway system, 
to make provision in regard to erroneous meters, to refuse to supply 
electrical energy to persons in debt to the Corporation, &c. 

E psom Urban Council : To supply electrical fittings, to deal with cases 
of erroneous meters, to let motors, electric fittings, &c., on hire, to con- 
struct sub-stations, &c. 

In Leds Corporation Bill. power is sought to authorise extensions of 
tramways within and without city, to construct additional trolley 
vehicles routes, to acquire land for electricity generating stations, &c. 

Leicester Corporation seek further powers for their tramway under- 
taking, to construct additional tramways, to employ the rail-less trolley 
system, to attach brackets to buildings, &c., to extend area in which the 
Corporation may supply electrical energy to the parishes of Birstall, and 
Humberstone and Evington, and Oadley and New Parks, to enable Cor- 
poration to supply electric motors, cooking and heating apparatus, &c., 
on hire. 

Morley Corporation seek further powers in regard to their electricity 
undertaking, to authorise construction of rail-less traction system on 
certain routes, to extend light railway powers, &c. 

Southend-on-Sea Corporation : To provide and work motor omnibuses 
and to prescribe penalties for hindering the Corporation or their officers 
or servants from entering premises for the purpose of ascertaining the 
quantities of electricity supplied by the Corporation or for removing 
fittings belonging to the Corporation, &c. 

West Bromwich Corporation scek further powers for their tramways 
undertaking and authority to provide and work trolley vehicles; to 
authorise the Board of Trade to extend powers for running trolley vehicles 
to other routes, to enable Corporation to enter into agreements as to 
provision of electrical equipment, supply of electrical energy, &c., to 
provide and run motor omnibuses within and beyond the borough, to 
confer further powers in regard to the electricity undertaking, to make 
provision as to defective meters and the supply of electricity to premises 
having separate supply, to provide renewal, extension and improvement 
fund for the electricity undertaking, &c. 

Cleveland and Durham County Electric Power Co. seek powers to 
acquire and work generating stations of other companies, and to supply 
electric apparatus, to exempt from distress and execution apparatus let 
on hire, &c. 

MISCELLANEOUS BILL. 

The City of London Corporation are promoting a bill to confer powers 
with regard to the regulation and control of businesses and premises in the 
City of London in connection with which celluloid, xylonite, &c., are 
manufactured, used, or stored. 

In the London County Council General Powers Bill power is sought to 
make regulations for licensing and regulating premises in which cinema- 
tograph films (celluloid, &c.) are manufactured, stored or dealt with, and 
to confer powers on the Metropolitan Borough Councils to attach brackets, 
&c., to buildings for publie lighting, &c. 


PARLIAMENTARY INTELLIGENCE. 


————— ee 


MARCONI AGREEMENT COMMITTEE. 


The Select Committee of the House of Commons appointed to consider 
the agreement between the Postmaster-General and Marconi's Wireless 
Telegraph Co. continucd its sittings on Thursday last and during the 
present week. 

Sir ALEXANDER Kina said, in reply to Mr. Wm. Redmond, that 
putting pressure on a company by the means suggested by Mr. Terrell 
was unprecedented in any civilised country. It would not be a legitimate 
way of doing business to threaten to withdraw their licences. The 
Marconi system working between Clifden and Glace Bay was reliable and 
regular, although sometimes there were interruptions. The Marconi 
Com pany now had a wire right through to London, so that it was more 
difficult to keep a daily record of the Marconi traffic than when messages 
were handed over at Galway. If a message came by cable via Clifden it 
would have to be addressed to Clifden. The Post Office knew of cases 
where there was a prolonged breakdown of the wireless system, in which 
cases the traffic was handed over to a cable com pany. Atmospheric 
interruptions of wireless were probably more frequent than earth-current 
disturbances of cables. He had no doubt that all the trans-Atlantic 
messages purporting to be wireless were really wireless and not cable 
messages. It was not true that the Marconi Company was specially picked 
out for favour. The Post Office did not consider the Admiralty as pos- 
sible competitors, unless the company would not come to reasonable 
terms. The Admiralty had never worked over the required. distance, 
and therefore thcir work would have been more or less experimental. 
He thought the Admiralty could probably do the key working better than 
the Marconi Company or anyone else, but it was not believed that they 
could do 100 words automatic, The Admiralty neverex pressed a desire to 
have the whole thing postponed, or to do the work themselves. Even 
now, he thought the efficacy of the scheme would be affected owing to 
its not having been carried out sooner, and further delay would further 
injure the scheme, but it was unnecessary to wait for the purpose of sub- 
stituting some other system for the Marconi. There was no foundation 
for the suggestion that had been made (outside the Committee) that the 
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Postmaster-General and officials of other departments concerned, the 
Chancellor of the Exchequer amongst them, had any reason tofrecom- 
mend the contract except because they believed it to be a good contract 
and for the benefit of the public and the advantage of the State. The 
attacks made in the Press, so far as they were against the Post Office, were 
mostly against his political chief. He was afraid no one would come for- 
ward to prove hischarge. They would only make anonymous suggestions., 

Sir Alexander then read à communication from the Foreign Office con. 
taining a decoded message which had been sent on the previous day by. 
the Poulsen system from San Francisco to Honolulu. The report re- 
garding this was made by Mr. Ross, British Consul-General at San Fran- 
cisco, and was as follows: ‘I telegraphed to His Majesty's Consul at 
Honolulu by Poulsen wireless system to-day a paragraph taken from the 
Consular Instructions, Chapter V. He replied with Chapter VIL, as 
previously arranged. The test was begun at 1 p.m. and ended at 1:37. 
'There was no mistake in the message from Honolulu, which was in words. 
I gave the company no previous warning of the time at which the message 
would be sent." The messages were sent at midday on the previous day 
(Wednesday). 

In reply to Mr. Falconer: There were nine experts on the Imperial 
Wireless Committee, and that committee laid down the terms which Mr. 
Gandil would be required to comply with. A system which would not 
communicate with other countries would be of very little use for strate- 
gical purposes. No business value would have attached to the sub- 
mission of the Technical sub-Committee's report to the Imperial Wireless 
Committee. He had not been “careful not to submit itto them." If the 
Marconi Company bought up an invention because the Government 
adopted it in their stations, the Government would benefit, because they 
would get the use of the new invention without any additional payment. 
If the agrecment were not ratified, it was probable that the Marconi Com- 
pany might combine with ether wireless companies, if other com panies had 
any processes they thought worth acquiring, and form a monopoly to 
operate against the Government. When a cable was cut a steamer had 
to be sent to repair it, but if a wireless station were jammed, communica- 
tion could be resumed directly the disturbing cause were removed. 

Lord RoBert CECIL read extracts from an article in the *' Spectator," 
and asked witness to state whether any of them, in his opinion, applied to 
the case. | 

The following are the extracts and the witness's comments upon them : 

“ We are willing to believe there has been no corruption in the present 
case—only an extraordinary lack of ordinary business acumen,"— 
Witness : There was no corruption in this case. 

* [t is obvious that when a Government department abandons busi- 
ness principles in conducting business the way is opened for corruption. ""— 
Witness : We did not abandon business principles. 

Lord R. Cecin: Whether it is true or not that the way was opened for 
corruption, no corruption took place ?—No. 

* According to the Post Office theory, a Government department has 
not to get the best terms for the nation, but to consider what is fair to the 
person with whom they are negotiating. That might be in- 
fluenced by pecuniary considerations,"— Witness: No pecuniary con- 
sideration had taken place. | 

Lord R. CEcIL: The article suggests that a contractor might say: 
“If you obtain for me a fair price, I will put something in your pocket.” — 
Witness: No suggestion of that kind wa; ever made to me by anybody, 
directly or indirectly. 

Lord R. CECIL: Neither as to the passing of money or any indirect 
advantage.— Witness: Certainly not — I think Post Office contractors 
understand that if any attempt of that sort were made they wonld be struck 
off our list. We have had more than one case where it has been attempted, 
and we have struck the contractors off our list. 

Lord R. Cecair: The article also says, “Government generosity means, 
in the long run, Government corruption, but that Sir Alexander King is 
himself far above the risk of any such temptation we concede without 
reservation.—Witness: Then why make these suggestions ? The whole 
article is meant to sugzest t:at somewhere or other, pe. haps ia my 
person, there is ec rruption. l l 

In reply to Mr. Booth, witness said if anybody made any insinuation 
against him (Sir Alexander) or the Post Office he would like to be con- 
fronted with it. 

In reply to the Chairman: There was no rule in the Post Office with 
regard to secrecy in conducting negotiations in connection with con- 
tracts, but it was the habit of the Post Office not to talk outside about 
negotiations that were going on. "They had no agreement in writing 
with any company with whom they negotiated that on their (the com- 
pany’s) side there should be secrecy. They had no understanding with 
the Marconi Company that negotiations should be secret. 

This concluded Sir Alexander King’s lengthy examination. 

Mr. H. A. Mapas, wireless telegraphy expert on H.M.S. “ Vernon," 
said he was a member of the Technical sub-Comniittee appointed on 
Jan. 26, 1912. In regard to the remarks he made as a member of that 
committee, there was one point he would like to modify. As far as their 
information went at that time the committee thought the estimate of the 
Marconi Company and the Government figures might be fairly compared. 
Mr. Samuel stated that the Marconi estimate was for stations to send ono 
message and receive two at the same time, but further information sup- 
plied afterwards by the Marconi Company showed that the average station 


could send messages in two directions and at the same time receive 
messages in two directions, and that a junction station, sucht as that on 


the East Coast of Africa would be requircd to transmit in three directions 
and also receive from three other stations, and according to the Marconi 
scheme all these operations could be carried on at the same time, These 
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facta would account largely for the difference between the figures. After 
having seen the details it was his opinion that the price asked for the 
stations by the company was very reasonable. With regard to the 

royalty, he did not fecl that he was in a position to give a very definite 
opinion, His own personal feeling was that it was rather high. If the 
company were to be asked to erect the buildings, it was improtant to get 
something a little more definite laid down as to the time allowed. The 
avrecment said the buildings had to be erected “ with all reasonable 
speed.” The conditions under which the company were to be paid 
were very stiff for the compiny. ‘There was to be no pay unless the 
stations were completely satisfactory. If terms were made very severe 
there was a danger that they would prevent the stations being Drought 
into operation. If the stations were not quite up to requirements, the 
Government was not going to throw them over if. they were really re- 
quired. He thought a clause should be inserted that if the company did 
not satisty the Postmaster-General the Government would have the right 
to work the stations and pay some part of the total cost, holding ths 
remainder over until the stations were thoroughly satisfactory. Per- 
haps a provision could be made that in the event of the company finding 
a difficulty in building the stations the Government could take posses- 
sion and carry out changes or additions to make the stations work, and 
some system of arbitration could be arranged by which, in such a case, 
the Government might subtract something from the £60,000, The 
agreement provided that the Government must “seek the advice " of 
the company before adopting any apparatus other than the company’s. 
Thatseemedavacue term, He suggested that if inventors felt that their 
inventions would be shown to some competing company they would not 
otferthem to the Government. The Government should net be compelled 
to show any details of inventions to the Marconi Company. Would the 
Government have power under Clause H4 to construct apparatus, spare 
parts, gear, &c., covered by the Marconi Co spans patents, apart from the 
Marconi Company?) Et ought to be made clearthat the Government could 
get apparatus made under the company’s patents 5ut byothercontractors, 
In reference to a statement that had been made, that inthe event of ano- 
ther system being substituted for Marconi’s the apparatus displaced would 
only be of the value of about £10,000 per station, it was not stated that 
payments of rovalty had to be made for wireless patents only. The 
masts and the arrangement of the masts might be considered Marconi 
inventions. When considering the question of change of system, it 
should be remembered that the site might be of the wrong shape, and 
therefore it would not be so easy as one would imagine to throw out the 
Marconi system and adopt some other. With regard to the inspection of 
apparatus of other contractors, possibly the company's requirements 

would be met if it were arranged that the inspection should. be done 
either by an arbitrator or à consulting engineer or patent expert. 

On Monday, Mr. Manag said, in reply to the Chairman, that a year 
ago, in his remarks before the Imperial Wireless Committee, he ex- 
pressed the opinion that the Admiralty could erect and equip the sta- 
tions and hand them over to another authority. He also said at that 
time, and he still thought, the Telefunken system could do the work and 
that there was no insurmountable difficulty which would prevent the 
Poulken system from doing it. He understood further experiments had 
been made and that the Poulsen Company had got very near fullilling 
the Government's requirements. The gear had been increased in size 
and the power had been increased and there was now no ditlieulty in 
further increasing the size and power so as to have a sufficient factor of 
safety, except in very exceptional conditions such as very heavy thunder- 
Storins. There were three reasons for Ins suggesting the appointment of 
the Technical sub-Committee; first, the technical evidence was not clear, 
and he thought it well for the technical members to discuss the matter 
together; secondly, that the comparison between the Government and the 
Mareoni estimates was rather misleading; and, thirdly, the Wireless Com- 
mittee had expressed the opinion that the que stion of cost should be rone 
into in more detail He was rathersurprised that the Wireless Committee 
was not called together to receive the report of the Technical sub- Com- 
mittee, He said to his superior officer, the Captain of the ** Vernon,” 
that he thought it Eo that the matter should go through to the 
Wireless Committee, Capt. Nicholson (of the ** Vernen ”), Commander 
Groves (in ehorue of the wireless section on the ** Vernon ") and he 
(Witness) did not know at the time that the report had not gone through. 
Tho report was signed by Capt. Groves and himself, and was sent to 
either Lieut. Fitzmaurice or Comm. Loring. The terms of reference to 
the Committee came from the Post Office. The sub-Committee said 
hivh-speed simplex working was preferable to duplex and that duplex 
should not be atteinpted in the first instance. That was his opinion at 
that tine, but was somewhat modified since, because at the time the 
Committee met it was understood the Marconi duplex meant sending in 
one direction and receiving from two. But he afterwards learned that 
the Marconi scheme included stations to receive and send in two direc- 
tions and, in intermediate stations, to receive and send in three directions 
at the sume time. He was still of opinion that high speed. simplex 
working was equal or nearly equal to duplex. He was not an anthority 
on the regulation of commercial traffic, su that there might be reasons of 
whieh he was unaware for the adoption of duplex working. 

In reply to Mr. Amery: He thought there was no greater difficulty in 
working a long distance station than in working ship stations, He was 
with the Marconi Company before he joined the . Admiralty service, about 
Tune yerrsavo. The Admiralty had three long-distance stations. 

The CHAIRMAN, after the Committee had held a private conference, 
advised Mr. Madge not to answer any «question whieh he thought might 
be detrimentaltothe Admiralty, and the Witness declined to say how far 
the Admiralty wireless system differed from that of the Marconi Comp iny. 

WiTSrss continued: He thought some apparatus had beon obtained 


THE ELECTRICIAN, NOVEMBER 29, 1919. 


from the Marconi Companv since the time of the Radiotelegra phic Con- 
vention Committee in 1907, but the Admiralty had gone on in their own 
direction. It was difficult to say whether the Admiralty ships should 
be classed as Marconi ships. Most of the wireless apparatus in them 
was not Marconi but of Admiralty design. In 1914 the. Admiralty could 
alterits apparatus so as to avoid the Marconi patents. As far as ho 
knew, the Admiralty were free to adopt any apparatus or to throw 
over any apparatus. He would not say it was impossible to prevent 
tapping. In the ordinary way the signals could be read by others than 
those for whom they were intended. 

In reply to Lord Robert Cecil : If one wanted to jam a station it would 
be a great advantage to know exactly what was being done in the station. 
Some of their apparatus was not a development of the Marconi system 

Further examine! by Mr. Amery: The Admiralty experts had made 
independent inventions for the improvement of their system. He could 
not say whether the Admiralty had agrecd to register their ships as 
Marconi ships. 

Capt. CHARLTON, who was present, said the statement made by Mr. 
Isaacs that the Admiralty had agreed to such registration was incorrect. 
The Admiralty had proposed certain conditions and the matter was still 
under consideration, The registration had not yet taken place. 

Further examined by Mr. Amery, Mr. Manek said: If à system (A) 
which worked well up to 1,000 miles was required to work up to the 
distance covered by system (B), viz., 2.000 miles, it might be possible 
to increase the size of the apparatus and the power so as to do this, but 
thc re might be difficulties to overcome, so that anything short of the actual 
accom plishment of the 2,000 miles could not be re garded as a rigid proof 
of the capability of system (A) to do the distance. At the time when the 
Marconi scheme was before the Imperial Wireless Committee he would 
not have considered it an impossible 4 task for the Admiralty to have 
equipped stations to work over 2,000 miles, though he had only worked 
previously up to 1.000 miles. The Admiralty scheme placed before the 
Technical sub-Committee was drawn up with the belief that the Admir- 
alty could become clear of the Marconi patents in 1914. He did not feel 
qualified to state whether the Admiralty's estimate was on the basis of 
using or not using Marconi apparatus. 

In reply to Lord Robert Cecil: He considered, a year ago, that it would 
be possible in 1914 without the usc of the Marconi patents. 

Further examined by Mr. Amery: They had no automatic working 
in the Admiralty, but at the time the Admiralty estimate for the Im- 
perial scheme was prepared he did not anticipate any difficulty in intro- 
ducing automatic working. The question as to whether a high speed 
simplex station or a duplex station was preferable dep nded on the class 
of work and the requirements of the commercial organisation. The 
duplex station contemplated by the Marconi scheme would receive from 
two directions and transmit in two directions, so that a simplex station, 
which could only perform one operation at one time, would have to work 
at four times the speed of the duplex station to give an equal capacity. 
In the case of the proposed East Africa station of the Marconi Company. 
which would receive and transmit in three directions, the figure he had 
mentioned of fourtimes the speed would have to be increased to six times. 
If the speed of the simplex were 200 words a minute compared with the 
duplex at 25 words he would think the simplex better than the duplex, 
but that was a question of commercial utility. With the diplex arrange- 
ment of the American Poulsen system, which could reecive in two direc- 
tions or transmit in two directions, the speed would only have to be 
double that of duplex to give the same eapacity. In that case simplex 
at 100 was equal to duplex at 50. 

Capt. CHARLTON objec ‘ted to Mr. Madge being asked to produce rough 
notes of intervi-ws with officials in the Admiralty, and rough notes 
he had prepared to assist in making out the Admiralty estimate. 

Fhe CHAIRMAN here said Mr. Beech Thompson was present, as the 
result of a discussion the Committee had had that morning, when Lord 
Robert Cecil made a communication that he had seen Mr. Beech Thom p- 
son and thought he should be asked to attend. 

Mr. Beecu 'TuoxrsoN, at Lord Robert Cecil’s request, read the de- 
coded version of the first of four telegrams he had received, which was 
sent by the Sec ‘retary of the Federal Wireless Telegraph Co. (at San 
Francisco) and received by him (Mr. Beech Thompson) on Nov. 16. It 
read as follows : ** Established communication Honolulu Friday 10 a.m. 
to 11 a.m. and l p.m. to 3 p.m. and used 40 kw. power and new design 
Poulsen generator. Honolulu reports good commercial signals. Ready 
for regular all-day business." 

Mr. Mooney objected to any further statement from Mr. Beech 
Thompson on that occasion, and said it was not fair for him to come there 
at five minutes to four when there would not be time to cross-examine 
him on any statement he might make. 

Mr. WM. REDMOND supported Mr. Mooney’s objection, and, Mr. Beech 
Thompson having promised to attend on Wednesday, the Committee 
adjourned. 

On Wednesday Mr. BEkcu THomMpson again read the above-mentioned 
telegram, and also three others from the secre tary of the Federal Tele- 
graph Co. One dated Nov. 19, and stating that Governor Freer, M: vor 
Goff and other San Francisco officials and Honolulu pipers, including 
the * Chronicle; “ Advertiser," “ Star" and " Bulletin" exchanged 
messages on the previous day aggregating 1.150 words, and also stating 
that the system was working satisfactorily; another, dated Nov. 21, 
stating that test messages. were LOSUILIRRE d with the British Consul at 
Honolulu between 1 p.m. and 1:30 p.m. : and a third, dated Nov. 22, 
stating that. EL Paso had read San Francisco and Spokane could read Los 
Angeles all day, and adding that ** Marconi sent four messages to test 
Honolulu Monday and Tuesday. A complete success,’ 

Lord RoBERT Cecil then read a letter from Mr. Isaacs, of Marconi’s 
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Wireless Telegraph Co., to the Chairman of the Committee, enclosing 
copies of telegrams sent to the company from New York on Nov. 21. 

These telegrams contained Poulsen messages alleged to have been 
intercepted, and were, presumably, submitted 1 to the Committee to show 
that the Poulsen messages could be tapped, and also what arrangements 
the Poulsen operators made on the day of the tests, without any sug- 
gestion that the Poulsen test messages on the 20th were not accurate ly 
transmitted and r-ceived, as reported by the Forcign Office. 

The telegrams were as follows :— 

New York, Nev. 21. Ginman listening, Poulsen Company demon- 
strated British consul; reports 11:33 a.m. Wednesday, Fris-o says: 
“ This 42 kw. 60 volt 70 amp. more than used any time yesterday. Your 
signals are weak, too. Not anything like so good as yesterday. Must 
keep i in communication somehow. 

12:14 p.m., Frisco. ** Beach (referring to another station) in; killed 
you; did you get 3 and 4. In case lose you sti ind by. Will Bend blind 
for demonstration provided | e annot hear you.” 

12:27 p.m., Frisco says : * Demonstration now here, 
tion are you “ready. Have Beach out now." 

12:47 p.m.: “Stand by. We will have message few minutes; just 
stand by." 

l p.m., Wednesday. Frisco sends 33 words code messages to consul, 
Honolulu, repeating each word twice. 

1:37 p.m. Frisco, evidently rep-ating from Honolulu. asks repetition 
text words. ` 
1:42 p.m. 
them again.” 

2:27. Frisco says: *" Beach came in; 

1 p.m. (?), Wednesday. Frisco says : 

3:15 p.m. Ditto. 

Ginman sent three word code messages, Sawler via Federal compared 
cable transmissien ; occupied one hour and 50 minutes. Reply received 
by Federal Company five hours later. ` T ransmission and reception 
check logs.” 

Mr. BreEca THompsown said he knew the operator Ginman, who was 
responsible for the Marconi reports, He had made statements that were 
absolutely false. 

In reply to Lord Ropert CRIL, Witness said he had received a tele- 
gram from New York a few days after it was announced in the papers 
th: it they had established communication with Honolulu by night. It 
was from a man named Armstrong, Pavifie Coast manager, of the United 
Wireless Co., which the Marconi Company had taken over. He asked 
witness's company to name a cash price for all physical assets of the 
company and the Poulsen patents. Witness replied that it was impos- 
sible to do so. 

In reply to Mr. Boota: They had never published a balance sheet or 
A prospectus. The only report made had been of a private character. 
The management of their company was in the hands of three trustees, 
to whom the stockholders had delegated their voting powers. They had 
a regular set of books anda balance-sheet was drawn up every month. 
He would not produce a balance-sheet, and he had not one here. He 
did not come here secking a contract. His American company was not 
in a position to take a contract for British stations all over the Empire, 
because it had not the rights. The English company could do so if they 
made an arrangement with the American company for the use of the 
American improvements, The agreement between them was ready 
now, except typing and stamping, and he thought in four fe the 
English company would be in a position to take such a contract. He 

‘alled the Federal Company an "operating" company, and not a 

* dummy" company. No one eame into the Federal Company but the 
original governors of the Poulsen Company, The Federal Company had 
expended from $700,000 to $500,000. The capital of the Poulsen 
Wireless Corpn. was £5,000,000. That company was formed about a 
year last April. No balance-sheet had been published, and would not be 
until they reached a point where there was a prospect of business. The 
£5,000,000 had not all been taken up. When Mr. Carl Phillip came to 
sce him at the Savoy Hotel in October he said he had an offer from a 
brokerage house with regard to buying a large block of the stock of the 
Ameri:an Compiny. He (witness) c came to this country for the purpose 
of closing an agreement for the working of the Poulsen patents in the 
British Empire and othr countries, Mr. Phillips interests were with 
the Danish Company, and he (witness) wanted to buy the Danish in- 
terests for the British Empire. Mr. Puillip stated that he thought the 
compiny wanting to buy the shares was the Marconi Company. The 
price which Mr. Phillip said was offered by the brokerage house was $30 
a share. Mr. Phillip wished to sell his shares s, and said he was going to 
sce Mr. Isaacs, unless he (witness) thought it would injure the American 
Company. He (witness) said he did not think it could do any harm, so 
long as he (Mr. Phillip) did not offer to sell any stock which he did not 
control. 

In reply to Mr. Gorpos Harvey: He told Mr. Phillip he did not think 
the Mar. oni Company would buy shares of the American Company unless 
they could get a controlling inter st. 

In reply to Mr. FALcoNER: Tae Englizi Company would retain th? 
controlling interest in the English rights under the agreement which was 
being drawn up. although the American Company would have a large 
holding. 

With regard to the apparent discrepancy between the Foreign Oflice 
report that the test messages between San Francisco and Honolulu were 
sent on the 20th and his statement that they were sent on the 21st inst., 
he received the telegram on the 21st, and assumed that the messages 
were sent on that day. | 

In reply to Mr. TERRELL: 


now demonstra- 


Frisco says: '* Did not get your O.K. to our 3 and 4; send 


killed you." 


'" Nothing doing. Beach was in." 


The Poulsen- Pedersen people were originally 


a 


the owners of all the original patents, and sold the American rights to his 
company. The American Company had since got additional American 
patents. Under the agreement his company had with the Danish Poulsen 
Company the American and Danish interests had the right to use one 
another’s improvements, but the Danish people would not have the 
right to use patents the American Company had bought. Up to six or 
eight days ayo the Danish people held the English patents. His com- 
pany's agrecment with the Danish Poulsen Company (of which he had 
nota copy here) was, so far as he remembered, to exchange im provements 
with the Danish MU but not with their assignee ; but the latter 
(the English Company) claimed that they had the right to them. 

Mr. MAbGE was then further examined, and said his opinion now was 
that it would be best to give the crection of the Imperial stations to some 
company. He did not think so at the time when the Imperial Wireless 
Committee was sitting, but he had since had further information about 
the Marconi and Poulsen systems, and he thought if the stations were 
erected by one of those two companies it would be better and more 
successful than if it were a Government scheme entirely. 

In reply to Mr. AMERY : Both companies had improved their methods, 
and he now knew more about them. It was not desirable for the Govern- 
ment experts to take the best parts of two systems and try and combine 
them, unless the whole experience, co-operation and goodwill of the | 
technical representatives of the two systems were assured. It was not 
his opinion that the Admiralty could not erect the stations, but either 
of the companies would make a better job of it. When on the Technical 
Sub-committee, he and his fellow members stated that the Marconi Com- 
pany had not done high-speed working and the Poulsen Company had 
not done long range working. The communications that had taken 
place between San Francisco and Honolulu amounted to a deinonstration 
of long-range working by the Poulsen Company, and the Marconi Com- 
pany had demonstrated high-speed working. He had no information of 
higher'speed than about 54 words a minute by the Marconi Company 

Just before the Committee rose, Capt. Charlton was asked by Lord 
ROBERT CECIL when the Committee would have the rough notes to which 
Mr. Madge had referred on the Monday. 

Capt. CHARLTON said he would prepare a list in which the Committee 
could mark the documents they wanted, but he did not think the Ad- 
miralty would produce the memoranda and documents (which were 
mostly statements by juniors) which induced the Admiralty to come 
to its decisions. 

Lord Ropert CECIL asked Capt. Charlton to convey a message from 
him to the Admiralty that if the documents the Committee required were 
not produced he would have to carry the matter further. , 

Mr. Goprrey Isaacs subsequently informed the Press that he had sent 
a note to the Chairman of the Committec requesting that he (Mr. Isaacs) 
might be given an opportunity of denying on oath statements made that 
morning by Mr. Beech Thompson. 

Yeste day (T hursday) Mr. Madge was further examined, and said that 
from the point of view of selectivity the tuning of the arc was better than 
that of the spark system. He thought the “Admiralty could equip the 
stations for the Imperial scheme without reference to the Marconi 
patents. 

Mr. Madge’s examination was concluded, and Lieut. Fitzmaurice (of 
the Admiralty) was then examined. His views generally were in accord- | 
ance with Mr. Madge’s 

Lieut. Fitzmaurice’s examination was not concluded when the Com- 
mittee adjourned. 


LEGAL INTELLIGENCE. 


m d 


The Telephone Arbitration. 

On Friday the Railway and Canal Commission resumed the arbitration 
proc cedings in this case. 

The SoLIcITOR-GENERAL continued and concluded his address. Dealing 
with the subject of charges for obtaining subscribers’ agreements, he 

said that they ought to tix the service life without putting upon the Post 
Ottice the duty of paying a sum of mone yy which had no relation with tho 
value of the plant for the telephone service, such as the cost of obtaining 
subscribers’ agreements, which were altogether outside construction cont. 
That item alone would re present a sum approaching £500,000. The cost 
of canvassing for telephone customers could not, in law, form any part . 
of the cost of construction, 

Mr. Justice LAWRENCE asked how counsel proposed to get rid of the 
clause in the agreement, having regard to the suitability to the service 
of the Postmaster-General. 

The SoLtcrTOR-GENERAL said that the Post Office had to pay for the 
ralue of the plant, but they were not going to pay anything at all tor 
goodwill or profits, either past or future. 

Mr. Justice LAWRENCE said that appeared to be a strong argument for 
prying whatever the capital value was of getting the agreement. 

The Souterror-GENERAD said that the price to be pud was not to be 
in any way influenced by the profit of the business tiken over, nor was the 
amount to be diminished it the returns proved to be untaveneiole, dais 
argument was that they had to pay tor the plint and nother oat iat 
plant, and in piyinz tor the plant they must have pomrd te no sate. 
bility to the purpose of the l'ustm ister Gen r. Us o sorvlec, DNE 
struction cost of the plant was not aifected. by the non ortas vonl- 
vasser to induce householders to become customers of the tele phone 
service. 

Sir JAMES WooDHOUSE said that as it was admitted that the cost of 
obtaining wayleaves was part of the cost of construction should it not 
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follow that the cost of obtaining an agreement should be regarded as part 
of the cost of obtaining the admission of the instrument into a house ? 
Until such an agreement was obtained the Company could not negotiate 
the wayleaves which it was agreed was part of the construction. Before 
a subscriber coukl be put on to the telephone he had to sign the agree- 
ment. 

The Soricrrog-GENERAL said that whether the householder wanted the 
gervice or was induced to see its advantages, before anything was done 
the agreement must be signed. 

Sir JAMES WoonpHovsE : And we are now dealing with the cost of that 
agreement. 

The Soricrron-GENERAL said that it was only after the householder 
had made application for the service that construction cost arose. Jn 
the case of wayleaves, however, the company had no implied right to go 
into a field or a garden, and, therefore, had to pay for the privilege. but 
where a person asked for the instrument to be placed on their premises 
the case was different. 

Mr. Justice LAWRENCE asked how the Solicitor-General distinguished 
it from Parliamentary powers * He (the Solicitor-General) has said that 
all that went before placing the instrument in the house went under the 
head of canvassing, and all that came after became construction. If that 
definition of construction were allowed it seemed to him that it would 
equally shut out Parliamentary powers. 

Sir J. Si«oN said that money was spent in inducing people to take the 
service, and it was only after that that construction ex penses arose, The 
Post Office was going to buy 561.000 instruments, and it was already 
agreed that they must pay for the cost of those instruments, but now the 
company said that they must be paid something like 18s. per instrument 
more, and that they arrived at by adding every item of cost that could 
occur to an ingenious mind—matters which were outside what the Court 
had to include in the award. 

On the question of service life, Sir Jony said that electrolysis ought to 
be taken into account. He suggested that it ought to be taken into ac- 
count in the case of underground cables, c.i. and w.i. pipes and nothing 
else, and proper allowance in that regard has been made in the figures. 
The evidence on the other side was not that electrolysis ought on principle 
to be excluded, but that as a matter of fact it was negligible. If it were 
shown that electrolysis was material they were not wrong in bringing it 
in, as it was an element which ought to be considered. He submitted 
that it materially affected things. The evidence went to show that a 
considerable amount of current was found running along the outside of 
badly covered cables. In 1908 the Post Office began the proceedure of 
bonding—tying the two ends in the manholes. They spent some 
£18,000 on bonding part of the system ; and they found that that part 
showed less signs of being affected than the part not so treated, and in 
consequence they had since bonded the lot. The next thing was faulty 
Bpare wires. The Post Office said that faulty spare wires were things 
which ought to be allowed for, but had not been allowed for. That was 
an element which tended to shorten the life of underground or acrial 
cables and the figures put forward by the claimants made no allowanee 
for that at all. although it was a thing which undermined life. "Then 
obsolescence was another element which had not been taken into account. 
Concluding his 10 days’ speech, Sir John offered an apology for the length 
of his arguments. 

Sir A. Cripps, K.C.. then commenced his reply on behalf of the National 
Telephone Co., observing in the tirst place that they were dealing with a 
valuation of an artificial or statutory character, and not a valuation which 
could be regarded as a business arrangement. Neither the Post Office 
nor the Telephone Co. had any interest in wasting money. and the common 
experience had been that this economic way of dealing with construction 
was not to employ outside contractors, but for the employers themselves 
to do the work because the construction was a system which had to be 
dealt with bit by bit. The question was how could the system be re- 
constructed economically, and if they come to the conclusion that it 
should be by the employer and not by the contractor they had evidence 
of corresponding work carried out by the Post Office. In fact, they had 
the actual business experience of two great bodies who had no interest 
but to consider the most economical way. The company and the Post 
Office had done the work themselves and not by employing contractors. 
The Post Office valuers, relying on the provision as to suitability, had 
proceeded on the wrong principle, and regarded the plant from the point 
of view of the purchaser instead of taking its value to the vendor, As to 
subscribers’ agreements, if the expense of getting them was necessarily 
incurred to get customers to take the telephone, he submitted that they 
were part of the cost of construction, and the cost of raising capital, 
as a necessary expense, in getting the money to construct the plant was 
also part of the cost of construction. As to depreciation, the physical 
life, as distinguished from useful life. should be the test. Physical life 
was the period during which plant would give satisfactory service if not 
interfered with for economical reasons. Broadly put, his proposition 
was that the life of the plant for caleulating its value on Dec. 31, 1911, was 
the length of its efficient use under the conditions then existing. without 
regard to the changed conditions of business in the future. fn other 
words, they must eliminate the business element when they were con- 
sidering what was the real value of the plant for the purpose of valuation 
under the Tramways Act. On the question of the suitability of the 
plant for the Postmaster-General's service, he said the Court had to 
consider, not suitability in reference to conditions in the future, but to 
the conditions as they were. He also contended that the Court ought 
not to deduct a farthing from the value of the plant on account of de. 
terioration of cables from electrolysis. The engineer-in-chief of the 
company (Mr. F. Gill) had stated that, in estimating the life of the cables, 
he had taken into consideration all kinds of disease to which cables were 
Bubject. He could not say that he allowed any diminution of life on 
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account of electrolysis, because the risk of that discase in this country 
was very small. The evidence showed that, theoretically. electrolysis 
was possible, but, practically, the risk was negligible. He thought it 
monstrous that the Postmaster-General should endeavour by innuendo 
to cut down the amount due to the company, as appeared to have been 
done. Tf electrolytic action had been regarded as a practical factor in 
the life-time of cables, then the engineer-in-chief of the Post Office ought 
to have produced evidence to show that it was so. But as a matter of 
fact, Mr. Nlingo admitted that he could not produce any instances of 
electrolysis in cables. He submitted that he had made out the company's 
claim of £1.649.72 for establishment charges. He went into the question 
of the cost of stations in which he stated that the Post Office made no 
allowance for even engineering charges, which, according to a Par iamen. 
tary instruction, were in this case charged to revenue and not to capital 
construction, Neither did the Post Office include any allowance for 
headquarters administration, for interest during construction. for con- 
tractors’ profits, for cost of raising capital, for cost of obtaining sub- 
scribers’ agreements, and for various other things included in the estimate 
of the company. If these were all included the estimate of the Post Office 
would be swelled to 41-75, com pared with the 38-1 of the company's esti- 
mate and the 25-99 of the Post Office. As to the manner in which the 
38-1 of the company was arrived at he said he took the overall figure of 
cost of the company's plant at £21,595,418 and divided that by 561.356, 
the number of stations. That gave 38-5, which he reduced for one reason 
or another to 38-1. That showed conclusively that everything had been 
taken into consideration in arriving at 38:1 as the company's claim per 
station. So that when like was compared with like it was found that 
instead of the claim of the company being grossly exaggerated, the ex pe- 
rience of the Post Office proved to be substantially the same as that of the 
company. As to the cost of the National Telephone Co.'s system, the 
Solicitor-General looked to the balance-shcet of the company at the date 
of the transfer, which showed a capital cost of £15.667,810. From that 
he admitted that £1.816,088 (the amount expended for patents and good- 
will) ought to be deducted, leaving an actual cost of £13,860,822.. Beyond 
that, over £2.000,000 had been expended on construction which was 
charged to revenue and not to capital ; but the Solicitor-General actually 
wanted to charge depreciation upon that 13 millions to the extent of 
about 5 millions. That could not be justly done, because depreciation 
had already been allowed for. The accounts were made and the assets 
computed according to the practice of every railway in the United 
Kingdom ; that was to say, that renewals and repairs were met out of 
revenue sufficient to keepthe plantup to the original eost or practically so. 

Sir JAMES Woopuovse said it was well known that railway companies 
made no provision for depreciation, but renewed their rolling stock, &c., 
out of expenditure as it became necessary. 

Sir ALFRED agreed., and, continuing his argument. said he did not agree 
that the capital cost shown in the balance-sheet of the company could be 
properly used as a check upon the claim made by the company. but said 
that when properly compared the figures in the. balance-sheet really 
supported his chim. With the addition of the two millions odd paid 
out of revenue, but properly attributable to capital expenditure, the 
£13.000.000 odd grew to £135,000.000. The claim of the company, 
exclusive of land and buildings and some other matters, upon which it 
was hoped that an agreement would be arrived at, amounted to about 
£18,500.000. In that there were included charges properly to be made 
when the eost of reconstruction was to be estimated, but im possible to be 
included in the capital account of a balance-sheet. Among these were 
charges for supervising. for interest on capital during construction, 
for contractors! profits and oiher such charges incidental to construction, 
which were estimated at about £3.000,000, When that was deducted 
from the £18,500,000 it brought the amount very close to the capital 
account of the company at the time of the transfer, with the addition of 
the capital expenditure made from revenue. 

The hearing was adjourned until Monday next. 


Insurance Act Prosecution. 


At the Marlborough (London) Police Court on Friday last Messrs. 
Gratze (Ltd.) were summoned for failing to pay contributions of 7d. per 
week under the Insurance Act, 1911, for four employes for the three 
weeks commencing July 15, July 22 and July 29, 1912, respectively. 

WiLLIAM SHINN, an inspector under the Health Insurance Commis- 
sioners, deposed that when he called upon the managing director of the 
company (Mr. Gratze) the latter said he had no intention of complying 
with the Act, and had no cards for his employes. 

In cross-examination witness admitted that Mr. Gratze told him that 
three of his best men had threatened to strike if they had their wages 
docked under the Act. 

WALTER GURR, foreman to defendant company, admitted that nothing 
had been deducted from his wages on account of the Insurance tax. He 
had told Mr. Gratze that if his money were thus shortened he should 
leave his employment. He had always insured himself, and told Mr. 
Gratze that he refused to get himself a card. 

Another workman (A. G. PATRICK) agreed with the previous witness in 
saying that he told his employer that if he had a card (7 emergency " or 
otherwise) given him he should tear it up. 

The magistrate (Mr. Mean) expressed the opinion that, from what he 
had heard, the proper persons to be proceeded against were the workmen. 
The latter. by their refusal to obtain cards for themselves, had. placed 
their employer in a very difficult position ; and the proceedings against 
him by the Commissioners seemed in consequence to savour of partiality, 

The case was adjourned sine die, pending other proceedings, 
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CONTENTS. ditions so that although the consumer pays more he is 
getting better value for his money. It must be gratifying 
to the industry as a whole to witness the practical outcome 
of what was a few years back the vaguest notion of co- 
operation. The electrical industry is in need of consolida- 


tion. It has carried on its affairs in a piecemeal fashion too 
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lighter electrical apparatus, such as cooking and heating 
utensils. There is, however, a growing public demand for 
these articles, and it is a matter of some urgency that the 
manufacturers should co-operate with a view to arriving at 
a satisfactory selling basis for their goods. We do not say 
that nothing is being done, because we believe the contrary 
to be the case, but we think that there is no time like the 
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CO-OPERATION. 


number of Associations which exist for the express purpose 
of co-ordinating commercial and kindred interests, we are 
inclined to wonder how we managed without them. The 
electrical industry has had its fair share of competition— 
we had almost said of cut-throat competition —for the trade 
rivalry but a few years back was exceptionally severe. 
The present boom in the industry, while not directly attri- 
butable to its various associations, stands a better chance 
of being maintained with their assistance than would other- 
wise be the case. The expression “ Trust” or “ Ring," 
applied more in the nature of an epithet than anything 
else, has been considerably mollified. The various groups 
of manufacturers co-operating with a view to furthering 
the interests of their particular sections of the industry, 
are being looked upon with a greater amount of favour than 
formerly. The idea of co-operation is taking root, and there 
seems to be a feeling in the industry that further satisfactory 
progress can only be assured through the medium of these 
agencies. The C.M.A., the meter makers, the instrument 
makers and the lamp makers are consolidating their posi- 
tions in the industry by co-operation. The complaint that 
prices are being raised is hardly justificd. They have been 
at such a low ebb under the régime of competition that the 
first movement of the combined interests was bound to be 
in the direction of higher selling figures. The quality of the 
product can be improved under these better market con- 


COMMERCIAL COMMENT. "o 
British Engineers and China. 


SoME weeks ago we mentioned the formation of an asso- 
ciation of British engineers whose object was to promote the 
interests of British engineering in China. It will be remem- 
bered that the idea had much influential support, and we 
are pleased to hear that a good deal of preliminary work has 
already been done. Much information on subjects which 
affect engineering interests in China has been obtained, and 
endeavours are being made to get the British Government, 
the banks, the shipping companies and other interests 
which are more or less concerned with engineering work to 
realise that it is their duty to support the engineers in this 
work. We feel sure that, though the preliminary labour 
necessary to bring this state of things about may be onerous, 
it will none the less be ultimately successful. The new 
association will not, however, confine itself entirely to com- 
mercial work. Oriental students will be encouraged to 
study engineering along British lines. It is interesting to 
note in this connection that a British University has re- 
cently been established in Hong Kong, the Dean of the 
Faculty of Engineering being Prof. C. A. M. Smita, who 
until lately was at the East London College. This univer- 


i 
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sity is at the present time rather short of plant, and 1t would 
therefore seem that there is a unique opportunity for 
British engineering firms to bring their goods before the 
Chinese student, for it must not be forgotten that the 
student of to-day is the engineer of to-morrow. We under- 
stand that for the present the operations of this Association 
are to be confined to China, but we hope at no distant date 
a similar scheme may be got out for other countries. In- 
deed, it might be with advantage applied at home, though 
perhaps the Association feel, like certain missionary socie- 
ties, that more enthusiasm is likelv to be shown over con- 


verting the Chinese than over converting our own country- 
men. 


The Supply of Electric Power to Gas Works. 

Ir is not often we are in agreement with our friend 
“ Electricity Supply Memoranda ” of the “ Journal of Gas 
Lighting,” so that we hasten the more readily to chronicle 
the fact. Our contemporary points out that the Canter- 
bury Corporation Electricity Department has fixed a charge 
of 43d. per unit for energy supplied for power purposes to 
the gas works. The usual rate, by the way, is 14d., so that 
there can be no doubt that such a charge 1s too high, aud it 
looks as if our contemporary's contention that it has been 
especially designed to meet a particular case is a correct one. 
We cannot imagine any supply department in these en- 
lightened days charging such a price for what we suppose 
is a practically continuous power load. Whatever be the 
explanation, the policy is a wrong one—worse than that, it is 
a shortsighted one. Not even an electricity department 
should be averse to making a profit out of its competitors, 
but, on the other hand, it is preferable to do this in as fair a 
way as possible. Further, it is as well to remember how a 
policy such as this looks to other unbiased consumers. It 
is the sort of thing that occasions the remark, “ Well, if 
they're doing this to the gas department to-day, they'll be 
doing the same thing to us to-morrow," and in the subse- 
quent fright a consumer is lost to the department. We 
therefore hope that electricity departments generally will 
not adopt this policy of discriminating against gas under- 
takings as power users. Surely electricity for all purposes 
is to make such undesirable methods as these also unneces- 
sary. Further, gas works as a load on electricity supply 
mains are a factor not to be neglected, as witness the 
description of the Leipzig plant in the current issue of our 
contemporary.. . 


CURRENT TRADE LITERATURE. 


Cinematograph Supplies.—The extent to which the cinemato- 
graph theatre presents opportunities for electrical business is admir- 
ably illustrated in a new list published by Siemens Bros. Dynamo 
Works. This contains a full range of electrical supplies, apparatus 
and specialities usually in demand for picture and other theatres. 
Signs, shades, fittings, small motors, distribution boards, porthole 
fans and motor-generators are amongst the items included. A copy 
of the list, 19H, can be obtained from the Supplies Department, 
Upper Thames-street, London, E.C. 

B.T.-H. Lists —A batch of descriptive price lists has reached us 
from the B.T.-H. Compiny’s Publication Department, Rugby. These 
lists deal with aluminium lightning arresters, time limit fuses, mag- 
netite are lamps , for?direct-current circuits, oil-break switches and 
small motor-control panels. | 


Instruments.—Messrs. Geipel & Co.'s latest list, No. 812, gives 
particulars of “ Vulcan " ammoeters and voltmeters, and ampere and 
watt-hour meters. A range of current-liniters is also listed. 

“ Detectheat." —Leatlet Nov ELGL4, issued by the General Electric 
Co., describes and prices a form 6f-pait which ean be applied to 
bearings and other wearing parts of machinery which are likely to 
overheat. When cold the surface shows a brigat red, but on reaching 
à temperature of 120° F. it changes colour and becomes darker until 
at 210 FK. it is almost black. The material is unaffected bv oil and 
is a rust preventive. In the same list commutator conipounds and 
brushes are dealt with. | 

Electric Light Filtings.—An attractive fittings list has been pre- 
pared by A. Emanuel & Sons, George-strect, Manchester-square, 
London, W.. and covers a wide range of brackets, pendants, lanterns, 
ceiling fittings, table lanrps, shop lighting fittings and radiators. | 

Tubular Steel Poles.—Section T of Stewarts & Lloyds! latest cata- 
logue deals with tramway poles and a new line of tubular steel towers 
for transmission purposes. The latter are of considerable engineer- 
ing interest, as they indicate the progress made in supports of long 
spans of overhead. wires. 

Shades.—2A new folder is being issued by Siemens Bros. Dynamo 
Works, Dalston, in which various patterns of shades for metal lamp 
lighting are described and priced. The folder is suitable for enclosure 
with correspondence and is attractively printed. 

Printing Press Control.—The B.T.-H. Co., Rugby, has just com- 
pleted list No. 386, describing the B.T.-H. svstemr of printing-press 
control. This is designed on the remote-control system and parti- 
culars are given of controllers suitable for direet-eurrent and alter- 
nating-eurrent single and (wo-motor equipments. An interesting 
illustration is that of a special motor drive for a matrix rolling 
machine. 

“ Excello" Arcs.—The Union Electric Co. has ready list 7034, 
dealing with the “ Excello ” are lamp for direet-current and alter- 
nating-current circuits. The list is holed for filing, and is provided 
with thumb indexed tab. | 

Bastian Heaters. —We understand that the London Electric 
Trading Co., Palmerston House, London, E.C., is prepared to supply 
an attractive showeard for the Bastian F. type heaters. The card 
is attractively designed and should be in the window of every elec- 
trical contractor who is pushing electrical heating apparatus. 

Transformer Protcetion.—A further pamphlet has reached us from 
the B.'T.-H. Co., Rugby, describing a special system of transformer 
protection which is intended. more particularly for use on industrial 
power supply circuits. ‘The apparatus described niiy be adjusted so 
as not to operate on the heaviest overload or surge but to come into 
action immediately in the event of an internal failure on any trans- 
former. 


BUSINESS NOTICES. 


Arthur Hs. Lea and John B. Bent (trading as Lea & Warren). 
electrical and general engineers, Kettering. have dissolved partner- 
ship. 

_ It is announced that a firm of electric cable manufacturers have 
acquired about 10 acres of land at Southampton for the erection of 
new cable works at an estimated cost of £200.000.— Between 500 
and 600 men will be employed, and the firm will require 1,000.000 
units of clectricity per annum from the Corporation electricity works. 

Business Loans.—The Trustees of Wilson's Trust advertise that 
they are in a position to advance loans to young men for a period of 
five vears at 2 per cent. per annum. in sums of from £100 to £300. 
Forms of application from the Clerk of Wilson's Trust. Chamber of 
London. Guildhall, London, E.C. 

Patent Gevelopment.—The proprietor of patent No.1307/04 
relating to * Improvements in Electric Condensers " desires to make 
arrangements for exploiting the invention in this country. Applica- 
tions to Messrs. Wheatley & Mackenzie, patent agents. 40, Chancery- 
lane, W.C. 

Robt. W. Paul.—On Nov. in celebration of its 21st anniver- 
sary. the firm invited the staff and workers to tea. followed by a visit 
to the Wood Green fanpire. The trip. which was made in private 
motor ‘buses. was much appreciated. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to be paid to ereditors of Francis Hastings Medhurst 
(deceased), late engineer, of 13. Vietoria-street, London, N.W. 
Claims to Mr. F. S. Salaman, 1 and 2, Bucklersbury, E.C., or Mr. 
F. W. Pixley. 58, Coleman-street, E.C., by Dec. 7. 

A dividend is to be paid to creditors of Robt. Edwin Walker, elec- 
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trical engineer, &c., Elgin-road. and 16, Widemarsh-street, Hereford. 
Claims to Mr. M. J. G. Scobie, 2. Otfa-street. Hereford. 

Wesley Sutton. formerly trading with Saml. Lord and John Wm. 
Garsden, as the Howe Electrical Engincering Co., at 16, Redcross- 
street and 14a, Moor-street. Liverpool, and 24, Preston New-road, 
Blackburn, has been adjudicated bankrupt. The first meeting of 
creditors will take place on Dec. 5 at the O.R.’s, 11, Dale-street, 
Liverpool, and the public examination on Dec. 16 at the Court House, 
Government-buildings, Victoria-street, Liverpool. 

A mecting will be held at 39, Victoria-street, London, S.W., on 
Dec. 31 to receive an account of the winding-up of the Dowson 
Eeconomie Gas & Power Co. (Ltd.). 


DURER HATLUTEHETHTHATT CHR HGSC THEE 
ELECTRICITY SUPPLY. 
TULLULULTHETITHLHU LITTLE THOMAE 


EXTENSIONS. 
Atherton.—The Council have applied for sanction to a loan of 
£3.000 for additional transformers, switchgear and pillar boxes. 
Greenock.—'l'he Corporation have applied to the Secretary for 


Scotland for sanction to borrow £60,000 further for the electricity 
undertaking. 
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Port Glasgow. £25,000 is necessary to cope with the natural increase 
of the demand for electricity in Greenock, while the remainder will 
be spent in laying cab'es, &c. 


Grimsby.—At the meeting of the Council on Monday the recom- 
mendations of the Lighting Committee 2s to the extension of plant 
for the next three veers at a cost of £8,000 were adopted. 

The proposed extension inelud +s a turbine generator and condensing 
plant. Alferetions to caxisiiag plant are also proposed. at a cost. of 
11,250, to be raised out cf revenue. 


Pembroke.—4An unopposed inquiry was held last week into the 
application of the Council for sanction to borrow £9.000 for exten- 
sions of the electricity undertaking. 

After the town clerk (Mr. J. C. Manly) had given statistics as to valua- 
tion, &e., the chairman of the Council (Mr. €. P. O'Ncill) said that they 
considered the position of the electricity undertaking very satisfactory 
and sound, and that great credit was due to their engineer (Mr. Price). 
The undertaking was run at a loss from 1901-1908, but in 1909 there was 
a profit of 16 guincas. During the past three years the profits had in- 
creased, and for the year ended March 31 last the protit was £1,779.18s.9d. 
The question of forming a reserve fund was engaging the attention of the 
Council. The demand for current was increasing rapidly. The number 
of consumers on March 31, 1911, was 925, and on March 31 last 1,106. In 
order to increase their plant and extend the works the Electricity Com- 
mittee believed it was absolutely necessary that they should apply for a 
loan. 

The electrical engineer (Mr. Price) gave particulars of how the loan 
was to be applied. £2,927 was for new generating plant; batteries, 
£2,475; buildings, £1,987; new condensing set and pump, £600; con- 
tingencies, £525 ; purchase of frce wiring installations, £279. 

St. Pancras.—In the Electricity Committee's report it is stated 
. that on July 3 a tender was accepted for the supply of two 1.000 kw. 
motor-generators. 

The Committee then reportcd that they had adjourned for further con- 
sideration the 12 offers received for the supply ofa 5,000 kw. turbo set, at 
prices ranging from £12,040 to £17,000, the lowest figure not including 
the cost of foundations. Since that date attention had been directed to 
the Ljungstróm turbine, and, after considering its reported advantages, 
it was decided to ascertain, examine and test the results of the working 
of a 1,000 kw. set in Sweden. After two days’ test the engineer (Mr. S. 
Baynes) stated that from the efficiency results obtained he was confident 
that the installation of a turbine of that make would result in very con- 
siderable economies in the cost of generation above those of the other 
turbines for which quotations were received. The turbine was being 
manufactured in this country by the Brush Electrical En iicering Co.. and 
they are at present. buildinea 5.000 kw. set. Negotiations were opened up 
with the company, which offercd to supply a 5,000 kw. Ljungstrom 
turbine (to be installed in the autumn of 1914) provided the tests of the 
5,000 kw. under construction come up to expectation. Inasmuch as it is 
urgently necessary that an eddiconal turbine should be available at 
King s-road. generating sition during the winter of 1913 the company 
offer. upon the acceptan e cf their quotation for the 5,000 kw. set, to 
supply on loan a 1,000 kw. Ljungstrom turbine similar to the one in- 
speeted in Sweden, and to replace that by the 5.000 Kw. set when com- 
pleted. The committee have decided. to recommend the acceptance of the 
tender of the Brush Com «ny and alo the offer to lend the 1,000 kw. set. 

The committee have decided to lay an additional feeder from King’s- 
road station to the Britannia. Camden-circus (at a cost of £1,700), and to 
increase the section of mains in four streets, at a cost of £300, to meet the 
demand of new factories requiring powcr supply. 


Southampton.—A pplication has been made for sanction to a loan 
of £011 for mains extensions in three roads. 


£25.00) is required for the supply of electricity to | 


Willesden.—Electricity mains are to be extended in Cumberland- 
avenue, at a cost of £608, and in other parts of the district at & cost 


of £276. Application is to be made for sanction to borrow £14,000 
for mains and services. 


pr 


GENERAL 


Bath.—Ald. Hatt has been re-elected chairman of the Eleotrio 
Lighting Committee. 

Blackpool.—During the past seven months the output of the elec- 
tricity works was over 2.500.000 units, an increase of 316,542 over the 
corresponding figure for 1911. Private consumers took 200,580 
units and the Corporation tramways department 115,790 more. 


Croydon.—The Corporation recently decided to give six months' 
notice to the County of London Electric Supply Co. to determine the 
agreement of 1907, for the supply of electricity in bulk. 

A revised agreement had been prepared with a view to varying the 
charges made by the Corporation to the company, but the Rural Council 
lodged objections to the issue of a Board of Trade order, permitting the 
Corporation to supply electricity to the company. A joint meeting was 
to have been called, but at the last moment the company decided not to 
proceed with the agreement. 

Councillor H. W. UxNEY, vice-chairman of the Committee, said that 
the company ex pressed a desire not to go on with the agreement. He 
said that the amount of revenue the Corporation would lose was only 
about £1,000 per annum. 


Devonport.—Ald. J. Boyd Love has been elected chairman of the 
Eleetrie Power Committee. 


Edinburgh.—The Electric Light Committee have appointed a 
sub-committee to consider the desirability of taking powers in the 
Provisional Order about to be promoted by the Corporation for 
giving a supply of electricity to Barnton and other districts. 


Giffnock.—At the recent meeting of ratepayers it was reported 
that the Ratepayers’ Committee had been in communication with the 
Strathclyde Electricity Supply Co. as to the supply of electricity. 
The supply mains have been carried as far as Merrylee, and the 
question of extending them to Giffnock will be kept in view. 


Hindley.—The Council have engaged Mr. C. Hopkinson to advise 
them on the electricity supply question. 

It has been decided to take electricity in bulk from the Lancashire 
Electric Power Co., and application has been made for sanction to a loan 
of £2,000 for laying electric cables. 

The Council have also agreed with the South Lancashire Tramways Co. 
as to the electric lighting of the 82 poles in the district with 100 c.p. 
metal filament lamps in lieu of the two 16 c.p. carbon filament lamps 
at present, for £2 per pair per annum. ‘The company is to be relieved 
from lighting the other alternate poles along Atherton-road and Liver- 
pool-road, which they supply free of charge under their Act. The agree- 
ment is to be from ycar to year with a minimum of two years. 


Huntingdon.—The Council have agreed to offer no objection to 
the Cambridge Electrie Supply Co. obtaining electric lighting powers 
for the town and for Godmanchester provided suitable terms can be 
arranged. 


Nenagh (Ireland).—The Council have appointed Mr. L. J. Lawless 
consulting engineer for preparing plans 'and estimates for an clec- 
tricity supply scheme. 


Salford.—Counci'l^r Billington has been reappointed Chairman of 
the Electricity Committee. 


Stretford. —Councillor T. Robinson has been elected chairman of 
the Electricity Committee. 

Watford.—A provisional agreement has been made with Watford 
Urban Council as to the supply of current to Abbots Langley, Sarratt 
and Watford Rural. 

Electric supply mains are to be laid within two years, and ‘exeept in 
Abbots Langley) the charge per unit is to be the same as in the Watford 
Urban district. In Abbots Langley the charge fora period not exceeding 
seven years is to be 1d. per unit in excess of the charge in Watford, but 
when there are 50 consumers in the district the price to be the same as 
in the other districts. 


TRACTION NOTES. 


TRAMWAYS. 


Birmingham.—The Corporation’s General Powers Bill, which 
confers additional powers on the tramways department, was approved 
on Tuesday. 

Coventry.—In the Corporation Bill power is being sought to pro- 
vide and run motor omnibuses. The ‘Tramways Comunittce had 
decided not to apply for powers for trackless trams, as it would be 


| impossible to obtain the necessary information in time. 


Electric Tramways v. Canals.—At the meeting of the Liverpool 
Chamber of Commerce last week reference was made to the conges- 
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tion of traffic in the Port of Liverpool and methods for overcoming 
the difficulty were discussed. Reference was made to the scheme 
suggested some years ago by the late Mr. Edward Paul for the con- 
version of the Leeds and Liverpool Canal into an electrical goods 
tramway. It is of interest to recall the nature of this project. 

Mr. Paul's scheme was to run the Lecds and Liverpool Canal dry, 
straighten it in certain parts, using electric power which was to be ob- 
tained in Yorkshire from water and in Lancashire by generating stations 
at the pit mouth, where coal was cheap. 

Mr. D. Cunningham thought the difficulties that were encountered by 

Mr. Paul could be disposed of, and it should be consid^red whether it is 
not now time that that and certain other schemes, which for various 
reasons have not been proceeded with, should again be brought forward. 
either in their original or in some modified form. 
7 Glasgow.—The Tramways Committee have remitted to the Sub- 
Committee on Extensions the proposal to acquire a number of motor 
omnibuses for tapping the districts in the neighbourhood of the 
various tramway termini, and being utilised for the conveyance of 
passengers in the city at night or early morning after the service of 
tramway cars has ceased. 


L.C.C. Tramways.—The Ralls Pond-road tramway route has now 
been reconstructed for electric traction, and will shortly be opened 
for traffic. Other horse lines in the district are now to be recon- 
structed. 

Liverpool.—Ald. F. Smith has been appointed chairman and 
Major R. J. Clarke deputy-chairman of the Tramways Committee. 


West Ham.— As a considerable number of the joints of the tram- 
way track need repairing. a test is to b» made of the Tudor Accumu- 
lator Co.'s system of welding joints. 


RAILWAYS. 


Wimbledon and Sutton Railway.—Under a provisional agreement 
entered into between the Metropolitan District Railway Co. and the 
promoters of the authorised Wimbledon and Sutton Railway. the 
District Company will acquire the Parliamentary powers granted to 
the Wimbledon and Sutton Railway Act. of 1910, with a view to the 
dissolution of that company and the construction of the railway as 
part of the District Railway system. 


London Traffic Combination.— The directors of the Metropolitan 
Railway Co. have issued a statement of their attitude towards the 
tube, tramway and omnibus combination arr:nged by the Under- 
ground Electric Railway Co. 

It is stated that, after careful consideration of all the circumstances 
the directors of the Metropolitan Company recently came to the con- 
clusion that the intrests of the company would be best served by the 
maintenance of a position of complete. financial independence. The 
negotiations that were proceeding for some sort of fusion with the Under- 
ground Company were thereupon discontinucd,— At the same time an 
understanding was arrived at that the managements of the two under- 
takings (the Metropolitan Company on the one hand and the several 
companies controlled by the Underground Company on the other) should 
work together in close and friendly co-operation in order to eliminate 
unnecessary competition. In coming to their decision the board of the 
Metropolitan Railway were mainly intlucnecd by the fact that their com- 
pany has large and expanding interests outside the immediate area of 
competition with the tube lines and the omnibuses, for which no adequate 
consideration could be afforded in ary scheme for a fusion with the 
Underground Co. The policy of the company in recent years has heen to 
encourage and develop its longer distance traffic to and from the resi- 
dential country districts served by the line. By the acquisition of the 
Great Northern & City line and the propos d. extension of that line 
to connect with the Waterloo & City Railway and with the existing Metro- 
politan line in the neighbourhood of Liverpool-street, the Metropolitan 
Company is providing itself with a valuable feeder of traffic to its line. 
The electrification of the East London line, and the establishment of a 
through service of electric trains between the Metropolitan Company's 
system and the stations of both the South- Eastern and Brighton Com panies 
at New Cross will also tend to a considerable accession of new business. 


LIGHTING NOTES. 


Barking.—From the commencement of the current quarter a flat 
rate of 3d. per unit is to be charged for current used by the lanterns 
at cinematograph entertainments. 


Ealing.—On the recommendation of the borough electrical engi- 
neer (Mr. J. D. Knight) the Council have decided to undertake outside 
lighting of small shops at the following scale of charges. subject to an 
agreement similar to the agreement for outside arc lighting: 200 c.p. 
£3. 16s. 6d. per annum; 300 c. p., £5. 15s. per annum; 600 e.p., £9. 13s. 
per annum. 

Hospital Lighting. —Rawtenstall Council have instructed the 
Borough Electrical Engineer to report as to the cost of the electric 


lighting of the smallpox hospital at Hareholme. 


«os d.a 


POWER NOTES, 


Dunfermline.— There appears to be an increasing demand for elec- 
tric power in this district. 

Among those who have recently adopted the electric drive are Messrs, 
Gray & Harrower, of Harriebrac Mills, who are replacing their steam 
engine hy five motors; while eight electrie motors are being installed for 
driving the machines in the new promises of the * Dunfermline Journal." 


Kelvingrove Museum Models.—It is proposed to install. in the 
Kelvingrove Museum, electric motors for operating engines and other 
mechanical models. 

Councillors Hamilton and St ele, with the superintendent, have been 
instructed to consider and report whether each model should be operated 
by a sepirate motor or wheth rone or more motors with shafting might 
be used for operating a number of the models: and in the event of the 
reporters being of opinion that the former method would be the most 
practicable and economical arrangement, with power to purchase a 3 H.P. 
motor and to have it connected with the largest model a s an experiment, 


HEATING AND COOKING NOTES. 


Electricity Supply in Garden Suburbs.— Many of the garden suburbs 
that are now being developed are good friends of the electrical indus- 
try. and already the users of electricity as an illuminant nearly run 
into four figures on that at Hampstead. A week's demonstration of 
cookery by electricity has just been concluded by Mr. F. S. Grogan 
in the fine showrooms of the General Builders (Ltd.). who occupy one 
of the new shops which have been erected by the Hampstead Tenants 


Limited. 


Middlesbrough.—A sub-committee has been instructed to report 
upon the advisability of adopting special charges for electrie cooking 
and heating. 


DIT LEAL LAU 


EMPIRE NOTES. 
DUELO OTIO OUIAN UOA HAMM EDDA LL 


Australasia.—Melbourne Lignite Electric Proprietary (Ltd.) has 
been formed to carry on the undertekings of the Victorian Minerals 
Development Company at Morwell (Victoria). The Victorian Rail- 
way Commissioners propose to invite tenders for the supply of part 
of the electrical energy they will require, generated from the Morwell 
Crown coal. 

It ix reported that the Vieterian Government have definitely accepted 
the scheme for the electrification of the Melbourne suburban. railways 
recommended by Mr. Charies Merz. 

The U Australian. Mining Standard 7. says. North. Sydney Council 
recently held à meeting to consider the report of Mr. G. A. Julius on the 
offers received for electric lighting. Mr. Julius favoured the proposal 
from Sydney City Council, but recommended the offer of the Northern 
Suburbs Electric Light & Power Corpn., because it included the destruc- 
tion of garbage, which he had been given to understand was essential, 
The Council decided that Mr. Julius be asked to report fully on the 
schemes, inde pendent of anv instructions he may have received. 

The ratepiyers of Sheppirton (Victoria) have agreed to the proposal 
that the Provincial Electric Lighting Co. shall supply power for pum ping 
the water supply of the town, 

Last month the Victorian Legislative Assembly passed a Lill (pre- 
viously passed by the Legislative Council) to amend the Eleetrie. Light & 
Power Act, 1895, providing that regulations may be made for the protec- 
tion of overhead wires or their attachments froin injury by the carriage 
of any building or load along a thoroughfare. It is stated that a portion 
of à house which was being conveyed through North Carlton last vear 
interfercd with the overhead wircs and in consequence a man was killed 
by electric shock. 

St. Arnaud (Victoria) Coun 1l have decided to invite tenders for electric 
or other lighting from April, 1914. and to ask the gas com pany to continue 
the present arrangement until then. 

The Mayor switched on the clectrie light at Geelong West (Victoria) on 
Oct. 1. "The installation is a small one, but à much larger scheme has 
been entered upon for the City of Geelong, the contractors for both 
schemes being the Melbourne Electric Supply Co., who also equipped the 
Geelong electric tramways. 

Albury (N.S.W.) ratepayers have decided in favour of borrowing 
£105,000 for establishing electricity supply works. 

The bill to authorise Hobart City Council to take over the Hobart 
Tramway Co.'s undertaking has been rejected by the Tasmanian Legis- 
lative Assembly, there being a fceling that the Government should own 
the tramways. 

Detinning Plont—A detinning plani for the treatment of serap tin has 
been creeted at Balmain (N.S.W.) by the Australian Electrie Metal Re- 
fining Co. At the inaugural ceremony the chairman of the company (Mr. 
H. Stallhnann) said they did not expect to get the splendid results ob- 
tained in America, where they got land and bricks free; and a bonus for 
every man employed, Instead. of receiving a bounty from the Federal 
Government, the com pany was called upon to pay 30 per cent. duty upon 
the plant. The compyuy guaranteed to pay 40s, a ton for scrap ting 
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Canada.— The Cedar Rapids Power & Mfg. Co. have decided to 
increase their capital from $10,000,000 to $15,000,000 in order to 
carry out important extensions of their hydro-electric works at the 
Cedar Rapids on the St. Lawrence River. 


Canadian Manufactures.—The census of Canadian manufactures 
for 1910 contains the following figures :— 

Electric light and power, $12,917,232. electrical app: r:tvs und suppl'es, 
$15 021,49, ga: lighting and heating, $1,005 830. 


India.—‘‘ Indian Engineering” hears that a leading Karachi firm 
has in hand a project for electric lighting and for supply of current 
for power purposes in Karachi, and that the undertaking is expected 
to be in operation early next year. 


South Afriea.—4 ‘“‘ Standard" correspondent states that the 
Transvaal Gold Mining Estates, which derives its power from the 
falls on the Blyde river, has been authorised by the Minister of Mines 
to supply current for lighting and domestic purposes, up to 50,000 
units per annum, to consumers residing within 2 miles from the dis- 
tributing centre at a maximum of 2s. 6d. per month per 16 c.p. lamp 
connected, or 6d. per unit. 

The '* African World" announces that the Harrismith (O.F.S.) 
Town Council has under consideration the adoption of a hydro- 
electric power scheme in connection with the main water supply from 
Platberg mountain. 'The scheme would give a good and cheap 
supply of electrical energy for power and industrial purposes. 


FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate " says the returns 
of the Statistical Department of Buenos Ayres show that the tramway 
companies carried just over 279 million passengers in the first. nine 
months of the current year (compared with 262] millions in the 
corresponding period of last year) and that the electric light company 
sold 105 million units (compared with 95 million). 


Austrian Electricity Works.—It is announced that '' Statistik der 
Elektrizitit:werke in Osterreich" will be published in January, and 
will contain statistics of all the electricity supply works in Austria- 
Hungary and Bosnia-Herzegovina. 

The number of the public electricity supply undertakings dealt with 
is about 1,000, and these supply current in nearly 2,000 districts. The 
pirticulars given will include the names of the owners of works and their 
addresses, date of opening, systems of generation, and distribution vol. 
tages and frequencies, number of meters, lamps and motors connected, 
charges for current, systems of charging. capital invested, ontput of 
current, &c., besides a list of electric railways. The work will be pub- 
lished by the Elektrotechnischer Verein, 12, Thcobaldgasse, Vienna, VI. 
The price (if ordered before Dec. 31) is K.3.30 (2s. 9d.) including postage, 
and after publication K.4 (3s. 4d.) plus postage. 


Engineering Work in China.—It is announced that the British 
Engineers’ Association, which was incorporated on April 26 last, 
under a certificate from the Board of Trade, was brought into being 
for promoting the interests of British engineering firms in China and 
has developed considerably since that date. The Association does 
not carry on trade of any sort. is in no sense of the word a profit- 
making concern, and is unconnected with any business concern or 
other association. It is a curious fact that, while Germany and the 
United States and certain other of Britain’s competitors already have 
associations of this sort, this is the first attempt ever made by British 
manufacturing engineers to convert that dead-weight of influence 
which must exist in an industry which pays more than £2,000,000 a 
week in wages into an active practical force for furthering their 
interests abroad. 

The Association now ecmp.iscs a large number of the very best 
engineering firms in Great Britain, and its council is perhaps the 
most powerful that has ever becn formed in conncction with an 
association of manufacturing engineers. 

The president is Mr. Douglas Vickers: the vice-presidents are Sir 
Robert Hadfield, F.R.S., Mr. Herbert Marshall, the Right Hon. Sir Wm. 
Mather, Mr. C. C. Scott and Sir John I. Thornycroft, LL.D., F.R.S. The 
chairman of the Executive Committee is Mr. Wilfrid Stokes. Other 
members of the Council are Messrs. H. Alleock (W. T. Glover & Co.), 
T. O. Callender (Callender's Cable & Construction Co.), Perey B. Crowe 
(W. H. Allen, Son & Co.), F. R. Davenport (Willans & Robinson), W. H. 
Dixon (Hadfield's Steel Foundry Co.), Arthur Jacob (British Aluminium 
Co.), R. 8. Lloyd (Hayward-Tyler & Co.), Charles S. Schultz (Dick, Kerr 
& Co.). T. Cuthbert Stewart (Stewarts & Lloyds), Ph. Thaine (Vickers 
Limited), John E. Thornycroft, &c. 

Apart from its council, the association has as honorary members and 
advisers the six greatest living authoritics on China. These are Sir 
Walter Hillier, K.C.M.G., C.B.; Dr. Goo. E. Morrison: Mr. C aude 
Kinder, C.M.G.: Mr. Byron Brenan, C.M.G.; Sir Charles Dudg-on: 
and Sir Charles Eliot, K.C.M.G., C.B. Already the Association has made 
arrangements for the collection of valuable first-hand information on the 
subjects which affect engineering interests in China, and is issuing it in 


the form of confidential reports to its members at frequent intervals. 
These reports are naturally very far ahead of the statistics issued by the 
Board of Trade and are of much greater practical value, as they are not 
subjected to drastic cutting at the hands of the Foreign Office and the 
Board of Trade. Among the many important items in the programme 
of this Association is an endeavour to make the British Government, the 
banks, the shipping com panies, and everyone else concerned, realise that 
it is their duty to study and promote the interests of British manufac- 
turing engineers. The Association considers that when the British 
Government either lend money or sanction the lending of money to China, 
especially when a considerable portion of that money is borrowed from 
the British manufacturing engineers themselves, there should be a clause 
in such loans to the effect that the engineering plant purchased with such 
money shall be had from British manufacturers. The Association also 
holds the view that British banks should follow the policy of the banks of 
other nations in regarding a sound engincering contracc as a negotiable 
asset. They consider that the shipping and railway companies should 
not hamper the export trade of Great Britain by charging extortionate 
rates, Another important feature in the policy of the Association is the 
encouragement of the education of Oriental engineers in the British lan- 
guage and on British lines, whether by British engineering schools in the 
countries concerned or by facilities at the educational cstablishments 
and in the engineering works of Great Britain. The Association is de- 
voting its attention exclusively to China at the present day, because that 
is the country where, above all others, British engineering interests are 
in most urgent need of support. When thoroughly organised to cover 
the ground efficiently, the Association will turn its attention to any other 
country where British engineering intercsts may be suffering. It is 
interesting to note that applications have already bcen received to extend 
the influence of the Association to Canada, South America. Africa, Aus- 
tralia, Mexico and elsewhere. The offices of the Association are at 
Caxton House, Westminster, S.W., and the secretary is Mr. Stafford 
Ransome. 


Spain.—An application has been presented to the General Direc- 
torate of Publice Works by Don José L. Camps y Rocha for authority 
to construct an electric tramway in Barcelona, consisting of an exten- 
sion of the Pedralbes tramways. 


Switzerland.— Messrs. Vella, Moccetti & Franzi. of Lugano. and 
M. Francois Kessler, of Varese, have secured an 80 years’ concession 
for the construction and working of a funicular railway from Brusino 
Lago to l'Alpe de Serpiano. at a cost of £7,200, 

A concession has been obtained by the Soe. Anon. du Chemin de Fer 
sur Route de St. Moritz for the construction and working of an electric 
railway from St. Moritz village to the Lake of Campfer. — 


MISCELLANEOUS NOTES. 


Works and Plant Sale.—At the English McKenna Process Co.'s 
sale held at Birkenhead, on Tuesday and Wednesday this week, by 
Messrs. Wheatley Kirk, Price & Co., the works and contents realised 
about £50,000 (the stock and some plant having been previously sold 
by private treaty). The following are the prices realised for some 
of the leading electrical items :— 

10-ton overhead electric traveller, £350: 10-ton goliath crane, £660 ; 
thrce turbo-generators, £825 each; two Belliss exciter sets, £200 cach: 
six 500 n.p. motors, £200 cach ; three-core cable, 18s. per vard. On each 
day there was a large company and prices realised throughout were fairly 
good. 

Restoration of Patent.—An order was made cn the 22nd inst. 
restoring the lettera patent granted to Harry G. Geissinger for an 
invention for '' Electrical means for regulating temperature in a 
number of places," numbered 1,304, of 1908. 


British Industries.— The Council of the Union Jack Industries 
League recently decided to invite the Metropolitan Borough Councils 
to pass a resolution instructing their committees to accept, wherever 
possible, British in preference to foreign tenders for contract pur- 
poses, the continuation of such a policy being a direct encourage- 
ment to British labour and a patriotic example by publie bodies 
to private individuals to support home in preference to foreign 
industries. | 

In forwarding the invitation the Secretary of the League draws 
attention to the remarks of the president of the Institution of Elec- 
trical Engineers (Mr. W. Duddell) who, in the course of his recent 
inaugural address, stated that he deplored the amount of foreign- 
made electrical plant now being used in this country and said that 
such could be produced as cheaply in Great Britain. 


Davis Football Cup.—In connection with the competition for this 
cup, which is open to football teams connected with electrical firms 
in London. the G. E.C.'s are leaders at present. 

On the 16th inst. the G.E.C. football team played the Drake & Gorham 
team at Ealing, the match resulting in a victory forthe former by 5 goals 
to nil. The '* Davis Cup” football matches arouse a greatdeal of inte- 
rest in electrical circles, being recognised as official contests held each 
year among teams representing the electrical firms in London, 
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Exhibition.—The Anglo-International Permanent Exhibition 
(Ltd.) announce that the Barcelona Exhibition, which had been 
arranged for January next. has been postponed, partly owing to the 
Spanish railway strikes and partly to the death of the Infanta Maria 
Teresa. The automobile. cycle and aviation show will be opened in 
March and the general exhibition will be open from April to Julv. 


Festivities.—' l'he Gloucester Corporation Light Railways Social 
Club met in two contingents for their annual dinner on Nov. 8 and 15. 

On the latter date the Chairman of the Light Railways Committee 
(Ald. R. J. Talbot) presided, and amongst those present were the Mayor, 
Town Clerk, General Manager of the Light. Railways (Mr. L. Johnston) 
and Chief Clerk (Mr. Billington). 

Mr. Johnston said he did not, with many other managers, hold a great. 
brief for tramways, and his view was that if motor "buses were better and 
cheaper than trams, then let them pull up their rails and have them. He 
was of opinion, however, that that time was far distant, for he did not 
believe that trams in which £75,000,000 was invested. and which carried 
three billion passengers annually, would be readily suppressed. 

The Mayor (Coun. Bruton) said the trams were in a most prosperous 
condition, and were an Important asset of the city. 

A handsome clock was presented on behalt of the members of the club 
to the secretary, Catef Inspector Spicer. 


Forthcoming Book.—* The Electrician " Printing & Publishing © 
will issue. on or about Dec. 10, a book of poems by Mr. Edinund L 
Hill, M... Mech. E., A. .I. E. E. 


Leicester.—At the meeting of the Corporation on Tuesday the 
motor-hiring clause was excluded from the Corporation bill. 


Royal Technica] College, Glasgow.—The annual report of the 
116th session. which was adopted at the meeting of governors on 
Oct. 1 last, has been published. 

- During the past vear the title of the Institution was changed to the 
Royal Technical College. The number of day students last session was 
572, of evening students 4,691, and of students in affiliated continuation 
classes 8,682, a total of 13,945, compared with 13,473 in 1910-11. The 
decrease of 279 in the number of evening students was due to the wider 
qualitications required for admission to the engineering departments. In 
electrical engineering there were 98 day and 663 evening students, in 
mechanical engineering 250 and 790, and in civil engineering 94 and 375 
respectively. 


The * City Diary."—W^e have received a copy of the 1913 (50th) 
edition of the * City Diary,” published by Messrs. W. H. & L. Colling- 
ridge. Aldersgate-street, London, E.C. 

The book provides considerable space for daily notes and is inter- 
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Are Lamps, &c. 
EasTBOURNE Corporation want tenders by Dec. 16 for supply 
of 99 long-burning flame are lamps and accessories for street 
lighting. Specifications from the Borough Electrical Engineer. 


Are Lamp Carbons. 

Hackney (London) Council want tender: by 6:30 p.m. Dec. 12 
for supplv of 100.000 pairs open tvpe white Arc Lamp Carbons 
and 100,000 pairs yellow Flame Arc Lamp Carbons.  Specitica- 

. tion from Borough Electrical Engineer, 306, Mare-street, N. E. 

Street Lighting. 

BALDERTON (Notts.) Parish Council require tenders by Dec. 12 
for supply and erection of an Electrical Installation for Street 
Lighting. Particulars from the Clerk, 7, Osborn-terrace, 
Balderton. 

Water-Tube Boilers, &c. 

Hauirax Tramways and Electricity Committee require 
tenders by noon Dec. 3 for supply and erection of two water- 
tube Boilers, with Superheaters and Mechanical Stokers. Speci- 
fications, &c., from the Borough Electrical Engineer. 

Cables, Wires, Electric Lamps, Insulating Materials, &c. 

The Yorksnike West Riping ELEcrRIC ‘Tramways Co. 
require tenders by 9 a.m. Dec. 5 for 12 months’ supply of Cables, 
and Wires, Electric Lamps, Fittings, &c., Insulating Materials, 
Tapes, &c. Schedules from Ventral Ultices, Belle Isle, Wakefield. 

Wiring and Fitting. 

DuBrIN Improvements Committee require tenders by noon, 
Dec. 2, for electric lighting of Cork-street Dwellings. Specifica- 
tion trom City Electrical Engineer. 
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Jeaved with blotting paper. It also contains much useful information 
regarding the constitution of the City of London Corporation, City 
officers, Police and other Courts, hospitals, livery companies, schools, 
&e. As a diary alone the book is worth its price (1s.). 


Workmen’s Compensation.—Statistics relating to the working 
of the Workmen's Compensation Act and the Employers’ Liability 
Act during 1911 are given in the Blue Book recently issued by the 
Home Olhce. 

In Sir Edward Troup’s report it is stated that returns have again been 
collected from the seven great groups of industries—mines, quarries, 
railways. factories, harbours and docks, constructional works and ship- 
ping. The number of employees coming within the provisions of the 
Act was over 7,000,000, of whom more than 5,000,000 came under the 
heeding © factories.” In. those industries compensation was paid in 
4.02]. cases of death and in 419,03] cases of disablement. The average 
payment in case of death was £154 and for disablement £5. 16s. The 
annual charge for compensation averaged 8s. 5d. per person employed. 
It was lowest in factories, being only 4s. 6d. per person ; in the case of 
railways it was 7s. 11d. ; but it rose to 13s. Sd. in constructional work. 
it was hivhest in docks, 21s. 9d., and in mines, 23s. 8d. In the coal- 
mining industry the charge arising under the Act works out at about 
Ltd. per ton of coal raised. The total amount of compensation paid in 
the seven groups of industries was £3,056,404, compared with £2,700.325 
in 1910. When to this is added the costs of management, commission, 
legal and medical expenses, &c., the total charge borne by the seven 
industries probably amounted to more than £4,000,000. 

The figures include cases of industrial diseases (now 24 in number) 
included. under the Compensation Act. Compensation was paid in 33 
cases of death from disease and in 5,737 cases of disablement. Only a 
very small proportion of the claims under the Act become the subject 
of litigation, The number of cases under the Workmen’s Compensation 
Act which were taken into Court in England and Wales in 191]. was 
8,017 : but many were applications for dealing with allowances that had 
already been granted, and the total number of original claims for com- 
pensation was only 4.457. In Seotland the corresponding figures were 
1,825 and 563 ;in Ireland, 1,233 and 717 respectively. 

There were very few cases of compensation for the clerical staffs of 
railways. Only three fatal cases and 70. disablement cases (including 
one case of industrial disease—telegraphist’s cramp) were returned in 
respect of 72,226 employees, with total compensation of £907, 

Of the lead- poisoning cases, 18.201 new and 49 of the continued cases 
were in the engineering and metal groups of industries, and 71 of the 
new cases and 56 of the continued cases were in the china and earthen- 
ware industry. 

The total number of cases under the Employers? Liability Act (1880) 
taken into Court in the United Kingdom was 223 in 1911, against 217 in 
1910, but the modern tendency seems to be to allow the remedy provided 
by the Act to fall into disuse since the Act of 1906 came into op eration. 
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Refuse Destructor. 
PEMBROKE (co. Dublin) require tenders by noon, Dec. 3, for 
erection of refuse destructor at the electricity works. Speci- 
fication from the Town Hall. Ball's Bridge, co. Dublin. 


Tramway Rails, &c. 
SOUTHEND-ON-SEA Corporation require tenders by 9. a.m., 
Dec. 6. for supply of about 200 tons of Sandberg steel rails and 
fishplates for an extension of their tramways. Specifications 
from the Borough Engineer. 


Electricity Meters. | 
BECKENHAM Council invite tenders (until 4 p.m., Dec. 9) for 
the supply of Electricity Meters. Tenders to the clerk. 


Two Water-tube Boilers, Superheaters, &c. 

HarnrFAXx Tramways and Electricity Committee require 
tenders for supply and erection of two water-tube Boilers, 
Superheaters and Mechanical Stokers. Tenders to town clerk 
by noon, Dec. 3. 


Diesel Engine and Dynamo Water-cooling Apparatus and Pipe Work, 
Crane, Switehboard Panels. 

ABERTILLERY (Mon.) Council require tenders for 100 kw. 
Diesel engine and Dynamo, Water-cooling Apparatus, Pipe 
Wo k, Overhead Crane and Switchboard Panels. lenders to 
the Clerk by noon, Dec. 16. 

High-Tension Cables. 

‘GRAVESEND Corporation require tenders by 10 a.m., Doc. 2, for 
the supply fand laving of h.t. Cables. Specification from the 
Borough Electrical Engineer. 
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Sewage Pumps and A. C. Motors. 

7"" LeEEps Sewerage Committee are prepared to receive (until 
k Dec. 2) applications from makers of centrifugal sewage-pum ping 
| machinery who desire to tender for pumps direct-coupled to 
' ‘three-phase motors for the sewage works at Knostrop. Appli- 
A, cations to Mr. Geo. A. Hart, 26, Great George-street. Leeds. 


Switehboards. | uot Dee NS 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 
of switchboards for Queen-street Wharf. Auckland. Npecitica- 
tions, &c., from Messrs. W. & A. McArthur (Ltd.), 18-19, 
Silk-street, Cripplegate, London, E.C., where drawings may be 
inspected, and where tenders, addressed to the Chairman, 
Auckland Harbour Bonrd, Auckland, N.Z., will be received 
until Jan. 6, 1913. 


Steam Turbo-alternators. 

Tenders are invited for the supply, delivery and erection 
of two 4,000 kw. Three-phase Steam Turbo-alternators for the 
City of MELBOURNE. specification, &c.. from Messrs. Mcllwraith, 
McKacharn & Co. Propy. (Ltd.), Billiter-3quare-buildings, 
London, E.C. Tenders to the chairman, Electric Supply Com- 
mittee, Town Hall, Melbourne, before 2 p.m. January 24. 


Electric Cables, Lamps, &c. 

The BROKEN Hike (Victoria) Propy. Co. (Ltd.). Melbourne, 
require tenders by Jan. 22, 1913, for 12 months’ supply of 
General Stores, including Electric Cables and Lamps. Copper, 
Iron, Oils, &c. Schedules, &e., can be seen at the Company's 
London offices, 3, Great Winchester-street, E.C. 

Steel Standards and Poles. | 

Tenders will be received until Jan. 6. 1913, at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1,700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from the Public Works 
Office, Wellington. 

Electric Cranes, &c. 

SYDNEY (N.S.W.) Harbour Trust will receive tenders until 
2 p.m. Dec. 23 for the manufacture and installation of electric 
cranes and geared pulley blocks, Forms of tender from the 
Engineer-in-Chief. 

Series or Turbine Centrifugal Pump (with Electric Motor). 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series or Turbine Centrifugal Pump (with Electric 
Motor) eapable of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received, Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 

Telephone Cables and Telegraph Sundries. 

Tenders will be received on Dec. 11, at the Salle de la Madeleine, 
BrussE s, for the supply of telegraph sundries, and on Jan. 8 
for telephone cables. 
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TENDERS RECEIVED AND ACCEPTED. 


THEATER LU 


St. Pancras (London) Electricity Committee have placed an order 
with the Brush Electrical Engineering Co. for the supply of a 5,000 kw. 
Ljungström turbine set at £14,050, exclusive of foundations (esti- 
mated at £1,000), and the company's offer to lend for a year a 1.000 kw. 
set for £1,500 has also been accepted. 


ex 
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Atherton Council have accepted the tender of the British Westing- 
house Electric & Mfg. Co. for the supply of a 250 K. v.a. transformer. 

An order for the equipment of the Dover tramcars with Chamber- 
lain & Hookham car meters has been secured by Venner & Co. 

Willesden Council has accepted the tender of the British Thomson- 
Houston Co. to supply a rotary converter at a cost of £7 t5. 

The tender of J. W. Pearce has been accepted by Walthamstow 


Council at £18,548 for doubling certain portions of the tramway 
track. 

The tender of the Western Electric Co. has been accepted by 
Battersea Council (at £34. 9s. 11d.) for supply of inter-communication 
telephones at the central generating station. 


London County Council have accepted the tender of Pinching & 


Walton (at £139. 8s. 6d.) for wiring of enlargement of Crossness : 27951 B. T.-H. Co 


pumping station, 
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Meath County Council have accepted the tender of Messrs. John 
Spicer & Co. for the supply of electric current for lighting the county 
hall at 4$d. per unit. 


Christehurch Guardians have accepted the tender of Andrews & Co. 
for an electric lighting installation at £643. 


* Rosario (Argentina) Municipality recently received tenders for 
the supply of 240.000 pairs of arc carbons from the India Rubber 
Gutta Percha & Telegraph Works Co. at $16.450 ; Buxton, Cassini 
& Co., $16.016 ; Siemens-Sehuckert (Ltd.). special prices per 1.000 
pairs ; and Cia Industrial de Electricidad, $15,588, 

The Government has approved the contract with Ludke Sajoux & 
Co.. for supplying electrie light plant at the State Asylums at Torres 
and Oliva (Argentina) at $803.510.24 and $151,111.82 respectively. 


BOOKS RECEIVED. 


[Cope 8 of the undermentioned works can be had from The} Electrician office, post free 
(unicss otherwise stated). on receipt of published price, adding 3d, for books ‘published 
under 2s., and 5 pee cent. for books published net. Add 10 jer cent. for abroad or for 
foreign books, } 


By W. Atkins. 
3x. net. 


“ Common Battery Telephony Simplified.” (London, 


1912: “ The Electrician " Printing & Publishing Co.) 


Electrical Photometry and Illumination?" By H. Bohle. (London, 
ite : C. Griflin & Co.) 10s. 6d. net. 
t Proceedings of the Rugby Engineering Society." Vol. IX. Session 


1911-12. 10s. 6d. 

“ An Introduction to Mathematical Physics?" By R. A. Houstoun, 
D.Sc. (London, 1912: Longmans, Green & Co.) 6s. net. 

* Practical Measurements in Radio-Activity." By W. Makower, D.Sc. 
and H. Geiger, Ph.D. (London, 1912: Longmans, Green & Co.) 5s. net. 

* Steam Turbines: Their Theory ahd Construction.” By H. Wilda. 
Translated. from German by Chas. Salter. (London, 1912: Scott, 
Greenwood & Sen.) 3s. 6d. net. 

“ The Imperial Wireless Tangle.” 
Gd. net. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXI. No.2. November, 1912. $1.3. 

“ Handbuch der Elektrizität und des Magnetismus.” 
Dr. L. Graetz. Vol. Il., Part I. (Leipzig, 1912: J. A. Barth). 
Paper covers. 

“Installations electriques de Force et Lumiere; Schemas de Con- 
nexions.” By A. Churehod. With a preface by P. Janet. (Paris, 1912 : 
H. Dunod and E. Pinat). Paper covers, 5 fr. 50 c.; bound, 9 fr. 

“ Annuaire Pour L'an 1913." Published by le Bureau des Longitudes. 
(Paris, 1912: Gauthier-Villars). 1 fr. 50e. Paper covers. 

** Cours d'Electrotee inique Générale et Appliquée Professé à l'Institut 
Electrotechnique de Lille." Vol. L,“ La Dynamo à Courant Continu,” 
by R. 5wyngedauw. (Paris and Liége, 1913: Ch. Béranger.) 


(Manchester, 1912: Lawlors, Ltd.) 


Edited by Prof. 
M. 13. 


PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. Mewsurn, ELLIs & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs irom the date on which the application was lodged at 
the i atent Ogice, the former is given in brackets after the titie. 


1911 SreciFICATIONS. 


8.446 Ergv. Electric battery lamps. | (6,11.11.) 
17,028 VoJEN. Application oi radio-active phenomena to telephony. (4,3,11.) 
g") The invention consists in the appheation to telephony of the property of iron of 


reacting cnenucally with radio-active emanations, so as to libsrate energy. The 
invention also cousits of aloud speaking recciver, mad» of iron ar.d provided with a 
spiciul wire treated by a chemical prec na such as wil enable the wire te disscciate 
under inu: ne? of à varying electric current, and also provided with a double piste, 
cud two horas, the mov ment, of which are independent of the body of the apparatus 
and also of each other. 
18,998 Sroasr. El-ctric railway systems. (9,9/101 
21,259 his Evectaic Cc. (C. lephon Avparat. Fabrik E. Zwictusch & Co., Ges.) 
E We appa atus for intzrconncctrug the ines ot am autcmatic tel: phone 
otera 
21,489 Pa. qs NS & Law. 
The oo: ct ot the: 
henumeti tamtu eee, 
Th: inv. “tits n | consists of a dynamo 
air is Pulli alorr stb sae 
Hasse, vach rel Which is at last pa 
23, 63J Wiese GRUND. D vices for clectricwdy 
procating machin. s. 
24.027 BERRY.  tlctrically-heated cookine ovens and the like, 
24.030 Merz & HvĚxre», Protection of te ders et eb ctrieal distribution systems. 
24,943 Havens AND TELE:HOS DOMESTIC AND STREET LIGHTING Co. Apparatus for 
Ci cctricalle :eniting gas. 
24,460 Marks. (Stemi na Schuck -rtwerke.) Battery switches. 
24,574 HoLLICK. Electric light fittings. 
24,679 Emmet. Water-cool-d resistances. (7/11/11) 
Be TA ae aos a Method and „apparatus for producing & gaseous 


reaction by a silent discharge. 


Dynameo-tlectric machines. 

invention is to provide improved means by which the over- 
age arard th: commutator shall be cftectually prevented. 
electrice mictine in which a current of cooling 
; r the rotating collecting part, to flow through 
rtb bound d ky a brush. 

driving, planing and other like reci- 
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28.193 B. T.-H. Co. (G. E. Ca) Fusible cut-outs for electric circuits. 
28 351 HEINCKLE & Jasper. Production of electrical oscillations adapted for wireless 
transmission. 
Th» invention consists of a method of producing very slightly damp:d electric 
oscillations by means of a double-acting vacuum circuit-breaker. according to which, 
at each point at which the circuit is to be broken, there is arranged in parallel an 
oscillating circuit containing capacity and self-induction for the purpose of transfer- 
ring to an azrial wire common to both circuits a double quantity of energy per unit 
of tima. 
28,522 CROMPTON & Co. & Mursay. 


1912 SPECIFICATIONS. 
4,393 APPEMZZELLER. Electric couplings. (Convention date not granted.) 
4,5841 ErixNEg. Pag>-printing telegraph recziv:rs. (24:211) , 
5.545 SVENSKA ACKUMULATOR AXTIEBOLAGET JUNGNER. Proc:sss of manufacturing 
negatives electrodes for alkaline accumulators. (7:3 11.) 
6,441 GigAUuD-TEULON. Means for th? transmission of signals, telsgraphic and other 
communications over high-tension transmission lines. 
98)+ DowoELt. Electro-magn:ts. l , 
R:lates to improvements in electro-magnets enereis:d by alternating or rectifi-d 
currant in which the magnet consists of a solenoid and a core arrang:d to move in 
relation to one another. Th? object of this invention is to minimis: the variation of 
s‘lf-induction. so that the working of the electro-magnet more nearly approaches 
t iat of one energised by continuous-current, in which th? pull upon th? core variis 
oaly according to its position in relation to the solenoid. and with the pressure at the 
terminals. The solenoid core is composed of thre? portions plac:d end to end and 
joined mechanically, the two outer portions being of iron, and th? interm:diate portion 
of any suitable non-magaetic material. Th2 proportions of the three parts of the 
cora to th? solenoid ara arranged so that should the core b> moved longitudinally 
within certain limits the amount of iron within th» solenoid remains practically con- 
stant. 
11.254 Siemens & Harske AkT.-OEs. Apparatus for indicating th? alg2braic sum of the 
deflections of two or more measuring instruments. (11 5 11.) 
12.923 Von Laskowski. Telephone indicating and meterine apparatus. 
13.295 Stmpson & Simpson. Induction coil or transform r for th: transmission of sp2cch. 
13.430 NicHOLSON. Apparatus for selective electric signalling. 
13.805 Gis. Apparatus for singeing textile fabrics by means of an electric current. 
(126 11. Addition to 5.855 08.) | 
19.102 RgiNExE. Means for telephonic communication with mine cages. (29 8.113 
19.103 Reineke. Means for t:bphonic and telegraphic communication with mine 
cagas. (Addition to 19,102 12.) 
19.172 Massie. Electric furnaces. (228 11.) 
20,943. 20.944 & 20.945 Western EvectricCo. (Tel»phon Apparat Fabrik E. Zwiztusch 
& Co.. Ges.) Switching apparatus for interconnecting the lines of an automatic 
telephone system. (Divided Anplications on 21,259: 11, 26 9.) 
20.946 WESTERN Evecrric Co. (Telephon Apparat Fabrik E. Zweitusch & Co.. G>s.) 
Telephone systems. (Divided Application on 21.260 11, 26 9.) 
22,604 Bursess. Electrically-driven clocks. (Divided Application on 23.558,11. 
29, 10,.) 


Electric automatic switchgear. 
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g APPLICATIONS FOR PATENTS. 


NorzE.—7 he undermentioned Applications (except those marked t)are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventizns. 
When complete Specification accompanies application an asterisk is affixed. 


October 21. 1912. 
Electric illuminated revolving advertising apparatus. 
Automatically operating gas or elsctric lamps. (Addition to23.789 11.)* 
Gooptina & SwEENEY. Mechnical guard for motors, motor omnibuses, trolley, 
and tramcars. 


3,977 H^RTON. 
3.993 OLIVER. 
24,021 


24.021 GaBRIEL. Electric burglar alarm for doors. 
24.023 GanRpE. Fittings for electric lamps. 
24,032 HaTrFIELD. Electric switches devices. 
24.037 SigMENs & HALSKE, Axt.-Ges. Signalling installations. (21,10,11, Germany.)* 
24,013 Brown. Electrical relays. 
24.016 Snook & Kerly. X-ray apparatus. (27/10/11, U.S.)* 
24,051 x Electrod:s for us? in producing endothermic gas reactions, 24,10. 11 
. 9) 
24,059 B.T.-H. Co. (G. E. Co.. U.S.) Resinous condensation products. 
October 22. 1912. 
24.066 Gomez. Electric propulsor. 
24.071 BROADBENT. Protectors for incandesc2nt electric lamps. 
24,073 AnMoRDucT Meo. Co.. CAMPS & ScHMAHL. Electrically-operated suction cleaners. * 
24.089 Conner & KAHL. Electromagnetic apparatus. 
24,131 NATHAN. Electric heaters. 
24,154 Lake. (Geb. Jasg r, Germany.) Bas? fittings for electric incandescent lamrs.* 
Octobcr 23, 1912. 
24,18) Pixtens. Controlling switch. 
24.183 Parsons & BALL. Electrical st2p-by-st2p mechanisms. 
24.237 HowaAsp. M:tallic armouring of insulated electric cables. 
24,243 Weiss. Arc lamps. 
24.254 B.T.-H. C». (G. E. Co., U.S.) R:sinous condensation products and process of 
making same. 
Octob:r 24. 1912. 
24,263 DEMrPsTER & Sons & BROADHEAD. Trolley arms. 
24.274 PARKER. Secondary electric clocks. 
24.229 WaLTHO. Electrical fittings. 
24.317 AKERS & LIGHTFOOT. 


St:rilising appliance for application to telephone mouth- 

pieces and th? like, 

Lake, (Société Anonyme le Carbone, Franc») 
trical machines. 

GIRARDEAU, Aerials for uss in wireless telegraphy. 

Burnet & STOHMENGER. 

PAKENHAM. 


24,343 


24.345 
24,349 
24,361 


Brushes or coll:ctors for elec- 


; E (25/1011, Germany.)* 
Electrical deposition of m:tals and apparatus therefor. 
Manufacture of metal filament electric lamps. 


Octob:r 25, 1912. 


Switch:s for overload trolleys. 


DIMMING SwiTCHES LTD. & BarBer. Electrical resistanc:s or current-graduat- 
ing davices. 


24.372 & 24.384 STRAITON. 
24,389 


24,404 HoRLEv. Electrod2s for secondary or storag? batteri:zs, and the manufacture 
and construction thereof, 
24.405 Suttivan, Hay & HucHsoN. Electrical resistanc2s and condensers. 


24.403 
24,409 
24.435 
24.438 
24.439 


HamMeErR. Electric t2lephones. 

Bsucg, Jun. Impulse transmitters for electrical circuits. (7/12‘11, U.S.)* 
RiIETKOTTER & CLAES. Electromagnetic ore separators. * l 

OipbHA'. Miners’ electric safety lamps. (Addition to 24,787/11.) 


STERLING TELEPHONE & ELECTRIC Co. & Bett. Contact-breaker for electric 
bells and th» like. 


24,443 JogL, Sen. Component parts of electric batteries. 
October 26. 1912. 
24,484 LjuNGsTROM. Arrangement of the exciting windings of the rotating field systems 


of electric machines. (26/10/11. Sweden.)* 
Terry. Bicwoop & BsorugRTON TUBES & Conpurrs. Pipe unions or couplings 
for electric conduit junction box^s and other purposes. 


24,502 Lannis & Gyr. Circuit connection for electrical installations with mixed leads 
(Addition to 22.591:12. 23.11 11. Switzerland.)* 


24,503 Lanois & Gyr. Tariff electricity meter. (27.10/11. Switzerland.)* 
24,516 Ca:4geoN & Law. Portable autcrnatic electromagnetic lamp holder. 


24,492 
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24,522 


24,510 
24,941 


24,550 
24,971 


24,585 
24.592 
24.596 


24,621 
24,626 
24,643 


24,691 THcRzsEN & Osan. 


24.713 
24.795] 


24.758 


24.768 CHEIWYND. 


24.776 
24.810 


21.828 
24.897 


24.898 
24,927 


24.932 
24.937 


21.951 
24,954 
24.969 
24.967 
24.908 
24.97] 
24,999 


25.028 
25.052 


25.000 
25.991 


25.101 
25.101 


25.136 


25,139 
25.174 


25.195 
25.207 


25.225 
25,237 


25.238 
25,278 
25,285 
25.300 
25.318 
25.321 
25.333 
25,355 
25.359 
25,372 
25,374 


25,382 
25,384 


25,411 
25,420 


25.424 
25,449 


25.519 


29,673 
25,704 


WarvsH. Combined ears or clips and anchors for electric trolley wires for tramways 
and the like. 

CARANOGELG. Switch for battery of lamps.* 

G&RAEMIGEK, Electromay..tic suspension devic:s. 
3 7,12, G?rmany.)* 

VASSBERG. Elsctromagittic ratch:t fecding devices.* 

HARRISON & Harrison. Renewing metallic filament incandescent electric lamps, 


October 28, 1912. 
SimpLex Conouits & Tayor. Ekctric ovens. 
TaAvLoR. Changing th: frequ:ncy of alternating currents. 
BunBuRY, HILLIER & THOMPSON. Box or packing for el:ctric light bulbs and the 
like. 
Barta. El:ctric incandescent lamps. 
MORGAN CRUCIBLE Co. & Sprirs. Cruciolss for electric furnacss. 
MASCHINENBAU-ANSTALT HUMBOLDT. El: ctromagaetic s?parators. 
Gormany.)* 


(Addition to 24,499/12. 


(27 10,11, 


: Drivi*r gcar for th» armature shafts of magnetic igniting 
apparatus for iatirnal-combusiton cneines.* 


Octobtr 29, 1912. 


Rotrg. Homopolar dynamos. 

RouriN. El ctrical transmitting ard r-c2iving devices for communication simul- 
tan:cus and equa! mov:m nts. 

ELLER». 


T. anzmisiion of photographs and other pictures by means cf ordinary 
təl-graph and telephon> apparatus.” 
Ma'ia?rs' compass.s. 


Marks. (Land.rs, Frary & Clark, U.S.) El:ctrical heating units. Divid:d 
application oa 10,029 12. 27 4.)° 
Kicpin. Electric hzating stoves. 
/ Octob-r 30, 1912. 
WHITLOCK.  Pow:r transmission. 
RApivM Hen. G.m.e.H. Vessels for rendering a liquid, eas, coloid or solid, active 


by th? aid of a radio-activ> substanc? (15.11.11, Germany.)* 
October 31, 1912. 


RorrE. Dynaino-2l.ctric machinss. 

Bever. Winding and unwinding lin» wire, chiefly as transmitter of electric 
current. to a varying length. 

Lippie. (Gordon Eisciric & Mfg. Co., U.S.) Switches. * 

THompson. (Compseni: Universelle d» Telegraphis et de Tel:phonis sans fil. 
Franc: Production of hign-frequency currents adapted for us2 in wireless 
t:ilegraphy and teb^phony.* 

ALLEN. Elsctric motors us' d in th? propulsion of vehicles. 

ScuoLLER. El<ctricity meter. (304 12. Germany.)* 

SmitH. Apparatus for porizdically tesstine electric currents. 

ScHwANDT. Indicators and signalling dsvic:;s.* 

HooPER. Arc lamp carbon-ho der. 

Garpe. Electric candle lamps. 

Musteston. Pole or standard for wireless telegraphy. 

November 1, 1912. 
WuvrTE. Mariner's compass. ® 
Siemens Bros. & Co. (Siemens & Halske Akt.-G»s., Germany.) Tungsten anti- 


cathode for Röntgen tubes. * 
WESTERN ELECTRIC Co. (Western Electric Co.. U.S.) 
>vie. Azimuth fitting for a mariner's compass. 
Bauzr. Hizh-tension electrometers. * 
Lorguist. El:ctric haating of housts.* 


November 2, 1912. 
Signalling and like apparatus. 


Lead alloys.* 


Gre & GEE. 
9 5 12.) 

GIBSON. 

McSgrty. 


(Divided application on 22.248 11. 


Couplings for electrical purposes. 
Telephone excnang? systems. (3/11/11, U.S.)* 


November 4, 1912. 
PoLLaRD & Emmott. Magnetic s?parators or combined separators and screens. 
ATELIERS DE CONSTRUCTIONS ELECTRIQUES DU NoRD ET DBL Est. Alternating 
current generators. (8.11 11, France)? 
GigBoNs. Telephone conversation cabins. 
Mc ru & Co. & PETiTHORY. Lamp jack strips for telephone switchboards 
or the tke. 
SIEMENS SCHUCKERTWERKE C.M.B.H. Material for mirrors of projectors. 3/11/11, 
Germany.)* 

Aron, Harrison & X. L. ErgcrRIC Co. Electrically-operated time-indicating 
devices and th2 like. (Addition to 20.268 11.) 

B.T.-H. Co. & Jones. Automatic regulating devices for electric distribution 


system’. 
November 5, 1912. 

TAvLoR. Secondary batterizs. 
NiCcHOLSON. Arc lamps. 
THomas. Magnetic lock for railway carriae»s and the like. 
Hanpcock. Dvkgs & DuppeLL. Railway signalling apparatus. 
GIRARDEAU. A‘tirnators. (6701 11, Germany.)* 
CowrER-CoLEs.  El:ctrc-d?position of alloys. 
Gross. Thermo-electri¢ batteries. (611.11 G2rmany.)* 
BristoL Wacon & CARRIA5óE Works Co. & Copsey. 

internal-combus:iton engins. 
Western EtECTRIC CC... (West.rn Electric Co., U.S.) Printing telegraph systems. 
GRAHAM. Telephonic transmitters. 


November 6, 1912. 


Magneto trip-gear for 


EnricHt. El:ctrical relays and indicating, recording, and re-transmitting 
apparatus. 
Brooks & Hott. 


Switches for us? in connection with the el:ctric lighting systems 
of automobiles. 


WooLDbRIbGE & BARLOW. 


Incand?zc :nt el:ctric lamps. 
SCHAEFER. 


Sourdin? or damper for tzlephon:s and telegraphs.* 
November 7, 1912. 


FigtD. Miners' el-ctric safety lamp. 

O'FLAHERTY. Driving magn t^ igaition d'vicos. 
Suter. Reflectors for cl<ctric incand sc nt lamos. 
WAKEHAM. Electric light wire casg. 

Fietper. Electric sienal. 

Stewart & Foss. Alkaline el.ctriz accumulators. 


Lucas & Lucas. Bo»x:s for e':ctric batt+ries or accumulators. 


UrwARD. Electric cicck systems. 

Eris. (Chemisch» Fabrik von Heyden Akt.Gss. Gormany.) Photographic 
camera or apparatus for taking pictur.s by Rontgen rays.* 

DELACHAUX. Supports for coll:ctor pol:s for us» with aerial conductors. 4.12.11, 
Germany.)* 

Narer. Sparking plue;.* 

os BROMPTON & KENSINGTON AccESSORIES Co. Electric cooking appa- 
ratus. 

Rirey. Controllers for el:ctric motors. (8 11/11, U.S.)* 


November 8, 1912. 
Brooks & Hott. Dynamo-zl-ctric machines. 
APELL, Ross & SILKSTONF. — El:ctric safety lamps and the like. 
NEUBURGER. El:ctric pocket lamps and their application to signalling purposes. 
cr Magaeto-current generators. (Divided application on 10.209 12. 
E 3 
Sig4gNs Bros. & Co. & LAIDLAW. 
lines.’ 


B.T.-H. Co. & Wuitakgr. Brush-raising mechanism for dynamo-electric machines. 


T-] phone instrumant set adapted for two 
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LEGAL INTELLIGENCE. 


(Continued from page 318.) 


Trade Disputes Act. 

Last week the House of Lords delivered an im portant judgment on the 
scope of the Trade Disputes Act, 1906. The question arose on an appeal 
from an order of the Court of Appeal in the action brought by Messrs. 
Vacher & Sons (Ltd.) against the London Society of Compositors for the 
recovery of damages for conspiracy and libel and an injunction to prevent 
the further publication of the libels. 

The Lorp CHANCELLOR said the appeal raised the question of the true 
construction to be put on sec. 4 of the Trade Disputes Act, 1906, and 
after pointing out the effect of the judgment in the case of the Taff Vale 
Railway Co. v. Amalgamated Society tf Railway Servants, to reverse 
which the Act was passed, he said the province of judges was construing 
the language in which the Legislature had finally expressed its con- 
chisions, ‘The first question was whether a trade union, if it had com- 
mitted a tortious act, such as a libel, could be sued for damages at all, 
even if the act was not committed in contemplation or in furtherance of 
a trade dispute. Before the Trade Disputes Act it undoubtedly could 
have bcen sued, and the question was whether Parliament had put an end 
to that liability. The Act was confined to trades unions within the 
definition of the Trades Union Acts of 1871 and 1876, and sec. 4 (1), 
which related exclusively to the case of a trade union, enacted that an 
action against such a union, whether of workmen or masters, or against 
any members or officials of tho union on behalf of themselves and all the 
other members, in respect of any tortious act alleged to have been com- 
mitted by or on behalf of the union should not be entertained by any 
court. That section differed from the three preceding sections not only 
in relating exclusively to the ease of a trade union, but in that sub- 
sec. (1) omitted to mention any restriction which would confine th^ 
tortious act to one in contemplation or in furtherance of a trade dispute. 
Upon that point it had been contended that such a restriction ought to 
be implied. It was said that see. 5, which provided that the Act might 
be cited as the Trade Disputes Act, and the scheme of the first three 
sections which dealt only with trade disputes, showed that the Act was 
to be interpreted as so confined. He was unable to agree with that con- 
tention, for he could find no context in the Act, read as a whole, which 
indicated an intention to cut down the literal meaning of the wide 
language of sec. 4 (1). The next point turned on the effect of sec. 4 (2), 
a sub-section which, it was said, ought to be read as a proviso to sub. 
sec. ] restricting its operation. The Act of 1871 enabled trade unions 
to register, and provided by sec. 9 that the trustees of a registered trade 
union might sue or be sued in cases concerning the property of the trade 
union. The Legislature appeared to have desired to draw a distinction 
between the union and its trustees and to preserve the liability of the 
trustees under that section, even in the case of tortious acts committed 
by the union, damages arising out of which might have been made 

effective against property in the hands of the trustees. But a restriction 
was put on the liability of the trustees by excepting from it liability in 
respect of a tortious act committed by or on behalf of the union in con- 
tem plation or in furtherance of a trade dispute. Having regard to the 
distinction drawn in the wording of the statute between the liability o 
the trade union and the liability of its trustees, he could see no justitica 
tion for importing the provision restricting liability enacted in the latter- 
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. COMPANIES' MEETINGS AND REPORTS. 


— 
City & South London Railway Co. 


A meeting of the ordinary stockholders was held on Tuesday. The 
Right Hon. C. B. Stvart WonTrEY, K.C.. M.P., presided. The meeting 
was held in connection with the scheme which has been arranged by the 
directors with the Underground Electric Railways Co. of London (Ltd.), 
under which the ordinary stockholders in the City & South London Co. 
are given an opportunity of exchanging their holdings for preference 
stock and ordinary shares of the London Electric Railway Co. 

The CHAIRMAN said the directors had called them together with 
mingled regret and. pleasure—regret that they would have to part com- 
pany, and pleasure that they were offering the ordinary stockholders what 
they considered a substituted investment of an advantageous kind. The 
acquisition by the Underground Company of a controlling interest in the 
City & South. London Railway might have the effect of bringing them a 
rejuvenated plant, new and valuable connections and extensions, and. 
they hoped, a revenue to correspond. In commending the director's pro- 
posal to the stockholders (with which they had been made fully ac- 
quainted), the Chairman continued: 1 have no need to go beyord 
published facts. In July, 1911, we paid a dividend at the rate of £1. 155. 
per cent. on our ordinary stock. In January, 1912, we paid a dividend 
at the rate of £1. 10s. percent. In July. 1912, we paid a dividend at the 
rate of £1. 5s. percent. Our weekly published traflies of the current half- 
year up to Sunday last show a decrease in the aggregate of £5.116. That 
is for 21 weeks. For 26 weeks at the same rate of decrease the falling- 
off would he £6,334. To pay 5s. per cent. for 26 weeks on our ordinary 
stock requires £1,850. The loss of the £6,334 I named just now,should 
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sub-section into the words of sub.sec. 1, and he thought that on the 
second point appellants could not succeed, The action was one for 
damages for conspiracy and libel, brought by appellants against respon- 
dents, who were a trade union to which the Act of 1906 applied. A 
statement. of claim was delivered which set out particulars of the con- 
spiracy and libel; but, without delivering a defen-c, respondents applied 
to strike out the name of the respondent society from the action on the 
ground that, in the first place. a trade union could not be sued at all, and 
that, in the second place, even if sec. 4 (1) of the Trade Disputes Act, 
1906, was to be read as applying only if there was a trade dispute, it did 
not appear on thc face of the proceedings that the acts complained of had 
arisen out of such a trade dispute. Master Wilberforce made an order 
allowing the application. Mr. Justice Channell dischared the order, and 
the Court of Appeal by a majority reversed the order of Mr. Justice 
Channell and restored the order of Master Wilberforce. Lord Justice 
Kennedy held that the plain language of sub.sec. 1 could not be cut down 
excepting by indulgence in illegitimate speculation as to what the 
Legislature must have intended, and with that he agred. His Lordship 
therefore moved that the appeal be dismissed with costs. 

Lord Macnaghten delivered judgment agrecing with the one delivered 
by the Lord Chancellor. and Lords Atkinson, Shaw and Moulton con- 
curred. The appeal was, therefore, dismissed, with costs. 


Tramway By-Laws. 


At Hull Police Court on Wednesday Walter Herbert Stickney and 
J. E. D. Stickney were summoned fer an infringement of the tramway 
by-laws. 

Mr. PLatrs, who prosecuted for the Corporation, stated that the pro- 
ceedings were taken under the Corporation by-law No. 2, which said that 
a passenger must enter or dismount from a car from the conductor's plat- 
form. That particular by-law had been in operation in a large number 
of towns, and at Hull it was adopted in 1900, but it was not enforced until 
early this year. The reason why it was then enforced was that it was 
thought to be in the interests of the public. | 

The tramways manager (Mr. W. J. McCcoMs:) gave evidence, andin 
reply to the Stipendiary, said the hindermost end for passengers getting 
on was the end nearest Beverley, and the hindermost end for passengers 
getting off was the end nearest Hull. He confessed that it depended 
upon the interpretation of the passenger. 

Several drivers and conductors gave evidence thatMr. W. Stickney com- 
mitted the alleged offence of getting off at the wrong end of the car nine 
times. 

Mr. H. S. Caut.ey, who appeared for the defence. contended that the 
Corporation had no power to make a by-law which was inconsistent with 
the Board of Trade by-laws. He submitted that the by-law under which 
defendants had been summoned was invalid. It was also bad on the 
ground of uncertainty. 

Mr. PLATTS pointed out that the Corporation by-laws were inexistence 
before those of the Board of Trade, and he argucd that the Board of 
Trade by-law refer;ed to the cars in transit, while the Corporation 
by-law regulated the entering and exit of passengers at the termini. 

The Stipendiary Magistrate dismissed the summonses on the ground 
that the Corporation by-law was in conflict with the Board of ‘Trade 
by-laws which ought to prevail. 
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it become a fact, is therefore equivalent to a reduction of about 15:. por 
cent. for the half-yearin the dividend on our ordinary stock. I should 
be glad to be able to set off against these figures any prospect there 
might be of a fall in the price of coal. But no one just now foretells 
anything but a rise in coal, and therewith a rise in prices of stores and 
materials of all kinds that always accompanies a rise in coal. Add to 
this that the motor omnibuses have by no means developed to the full 
the services they might give along our route. In contrast with this, vou 
are offered a participating share in a traffic which is not only growing 
already, but of which the possible extended sources arc by no means 
fully developed. The London Electric Railways have a system which 
enables people to be carried underground through the heart of London, 
north, south and west. Their contemplated extensions will give still 
greater facilities. Their 4 per cent. preference stock stands to-day at S6. 
The £40 of that stock that you are offered in part exehange for your £102 
of City & South London Ordinary has, therefore, a market value of £32. 
Its dividend is protected by an earning power evidenced by the fact that 
on their ordinary stock of more than 9 millions a dividend of 1 per cent. 
has already been paid. You are offered in further part exchange a 
participation in the present and all future earnings of that ordinary stock. 
That London Electric Railway ordinary stock has at. present no quotation, 
being all in one ownership and never having been put on the market. 
Should this scheme result in bringing into existence some thousands of 
new owners of this stock, a Stock Exchange quotation would be properly 
asked for. But at present we must value it for ourselves as best we can. 
A stock which in the last completed year divided £93,000 odd and carri d 
over £12,000, would, in our opinion, be most conservatively valued at 30. 
At that price the £25 of that stock, which is offered in completion of what 
vou are to get for vour £100 City & South London Ordinary, must be 
worth £7. 10s. Added to the £32 I mentioned a few moments ago, the 
£7. 10s. makes £39. 10s. as the value of what you are being offered, 1f 
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you take the London Electric Ordinary at 35, instead of 30, you will be 
getting not £39. 10s, but £40. 15s. for your £100 of City & South London 
Ordinary. Ip this connection let me remind you tiat leis not 12 months 
since vour own stock was at no more than 27, before rumours began to tly 
around, and attcr à half. year in which a dividend at the rate of so much as 
£1. 15s. per ecnt. had been paid. 

So inuch for your capital prospects. As to your future income, assum- 
ing a dividend of 1. per cent. on London Electric Ordinary, vou will be 
getting an income of no less than £l. 17s. por annum on every £100 of 
City & South. London Ordinary that you exchange ander this scheme. 
And any increase in the dividend on London Electrie Ordinary will not 
only Increase vour Income and the capital value of vour London Electric 
Ordinary. but it ought to increase the capital value of your London Elec- 
tric Preference as well. We submit, therefore, that the value that vou 
have the chance of getting in exchange for your present holding is not 
only good value at the present moment, but gives vou also a share in 
prospective values of a promising kind. 

This is a meeting of ordinary stockholders, and what I have said so far 
has been addressed mainly to them. But there is also the large and 
important body of holders of our £850,000 of preference stocks, some of 
whom, if they happen to hold ordinary as well as preference, may be 
actually present among you to-day: and all of whom deserve, no less than 
you do, to have their interests protected by us, and who look to ns to see 
to it that the new state of things would be an advantage also to them, 
The preference stockholders will, of course, have an opportunity liter on 
of giving their votes at what is called a Wharnclitfe meeting, when the 
main operative part of our scheme—namely, the application to Parha- 
ment for powers to enlarge our tunnels—comes forward for the sanction 
of the statutory proportion of stockholders, Under this alliince, if 
accepted, the preference stockholders will have a new and powerful 
partner interested inimproving and developing to the utmost the earninus 
of the line, and especially the dividend on the ordinary stock, which 
is the preference holders? margin of security. That pariner is, moreover, 
the part owner of the very motor omnibuses from whose competition vou 
are now suffering. He is in a position to make that competition yet morc 
damaging to you than it already is. The arring:ment we propose will 
change him from a competitor and an enemy into à co-operative friend 
and a fecder of yoursystem. 

The City & South London Company will remain in legally separate 
existence, and it is right that you should know that it is intended that. 
subject to re-election at the proper times, I shall remain tts chairman. 
We shall have to regret the disappearance of some valucd friends, but I 
have reason to think that mine is not the only familiar face that at our 
future meetings vou will continue to see on this side of our table. A 
subject of proper anxiety, both on your part end on ours, is the future of 
our lovel and execllent staff. Tam glad to say that we have assurances 
that all that is possible will be done by way of absorbing them in the 
combined staff of what will be much like a joint undertaking. and that 
cases not so provided for will be dealt with in the same spirit as those of 
retiring directors, 2 

Having replied to a few questions from Messrs. Campbell, Barker, Vest, 
Highton and Shepherd, the chairman said that this eoncluded the business 
of the meeting. After a unanimous vote of thanks to the chairman the 
proceedings terminated. 


CASTNER.KELLNER ALKALI CO. (LTD.)—At the mecting last week 
the chairman (Mr. G. W. Balfour) said that the actual appropriations 

roposed were in every case the same as those agreed to last year. 

he net profit amounted to £177,062 (compared with £178,855); but 
had it not been for special circumstances they would have been able 
to-how a larger profit. The depreciation reserve now amounted to 
£322,500, avrainst the two items of patents, and land, buildings, &c., 
amounting together to £757,000. Of the £522,500 they had invested 
£60,000 by reducing their debentures, but the amount waa chietly 
invested in their own business. The gencral reserve (£177.500) was 
invested entirely in easily realisable securities, and it was at the 
directors’ disposal to use in any way they might think tio. It their 
prosperity continued the directors would no doubt have to consider 
whether it would not be desirable to reduce the amount carried to 
general reserve in future and to increase the dividends. The report 
was adopted, and it was agreed to piv a final dividend of 124 per eent., 
making (with the interim distribution) 20 per cent. for the year. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD. —lhe 
report for the year ended Sept. 30 shows à babince protit of £19,760, 
compared with £21.785 for the previous vear. Owing to the exception- 
ally wet and stormy weather during the pist season, the traífie reccipts 
show a decrease of £2,683. The sale of electricity increased by £1.6325, 
or nearly 24 per cent. The amount of undivided revenue, including 
£2.232 brought forward, is £13.831.. The directors propose to pay a 
dividend of 2} per cent. on the prefer nee shares, to plue £1500 to 
reserve, to appropriate £5,000 for maintenance of p rman nt way, to add 
to third purty insurance reserve £1,000 and io Garry forward £2.58]. 


TRAMWAYS (M.E T) OMNIBUS CO. (LTD.:—The report for the vear 
ended Sept. 30 states that the capital expeuditure amounts to €99 825, 
A contract has been made for the supply of 590) motor chassis and 
bodies. A site has been acquired in Hendon, upon winch a gara re 
@apable of accommodating 120 motor omnibuses has been erected. 
Another freeho'd site has been purchased in Tottenham, and contracts 
have been let for the construction of a g rage for 180 motor omnibuses. 
The first batch of the motor omnibuses will be placed in public service 
before the end of next month. 
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NEW COMPANIES, MORTGAGES AND 
CHARGES. 


NEW COMPANIES. 


EILMARNOCK INDUSTRIAL DEVELOPMENT SYND. (LTD.) (8,430.)— 
Rey. in Edinburgh on Nov. 8, capital £1,000 in £1 shares, to carry on 
the business of makers of electric lanps or other light giving bodies. 
Private company. Keg. otliea: 37, Bank-street, Kilmarnock. 


LONDON & SUBURBAN TRACTION CO. (LTD.) — Reg. Nov. 20, capital 
£3,250,000 in £1 shares (1,500,0.0 preference), to acquire and hold 
shares, stock, debenture stocks, bonds, &c., issued by the Metropolitan 
Electric Pramways (Ltd.). the Tramways (M. E. T.) Omnibus Co. (Ltd.) 
and th London United Tramways (Ltd ). or any other company 
having for its objeets the business of proprietors or operatora of tram- 
ways, railways, light railways omnibuses, &c.; to put forward a 
“scheme” for consolidation of the interests of tte shareholders in the 
three above-mentioned companies: to construct or acquire tramways, 
railways and light railways in the United Kingdom, and to equip, 
maintain and work by electricity or other mecnanical power, or by 
horse traction, all tramways and railways belonging to the company, 
to carry on the business of tramway, railway, motor, omnibus and 
van proprietors, carriers cf passengers and goods, &c. 


MORTGAGES AND CHARGES. 


LEA, SON & CO. (LTD. —Particulars of £500 debentures, created 
Oct. 26, filed pursuant to ree. 93 (3) of Companies (Consolidation) Act, 
1508, whole amount being now issued. Property charged: Company's 
undertaking and property, present and future, including uncalled 
capital. No trustees. 


.X L ELECTRIC CO. (LTD.) -Two debentures, dated Oct. 30 and 
Nov. 1, 1912, to sc:ure £1,25) aud £750 respectively, charged on com- 


pany's undertaking and property, present and future. Holder: Capt. 
C. Weiner, Ewell Castle, Surrey. 


CITY NOTES. 


Ed 


MEMORANDA Nov. 28) —Bank rate 5 per cent. (since Oct. 17, 1912). 
Price of silver, Z9!d. per oz. Console 75—75] for money and for 
account Cansos Pay Dav, Doc. 2: Stock and Shares Continuation 
Days, Pee. 10 und 27. Ticket Days, Dec. 11 and 28; Pay Days, Dec. 
12 and 30; Wining Shares Carry Over Day. Doc. 24. 

PRICES oF METALS ‘London). --Copper. cash, 76 4 ; three months, 77! . 
Lead, Eve ish, 18;—18i; Foreign, 171—18 ; Spelter. 20—264 ; Tin, 
English, 228 —229; Foreign, cash and three months, 2254. rom, 
Cleveland, cash. 67/9} ; three months, 68/9. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD.) —The directors have declared 
a final dividend of 5 per cent., making 10 per cent. for the year, together 
with a bonus of 2 per cent. on the ordinary share capital for the year 
ended Aug. 31 last. 


ELECTRIC CONSTRUCTION CO. (LTD.) — The directors have appointed 
Mr. Philip Edward Beachcroft chairman of the company, and have 
elected Mr. William Bulloch to the seat on the board rendered vacant 
by the death of Sir Irving Courtenay. 

LIMA LIGHT, POWER & TRACTION CO.—A quarterly dividend of 11 per 
cent. has been declared. 


MACKAY COMPANIES.— The regular quarterly dividend of 1 per cent- 
on the preferred shares and the regular quarterly dividend of 1} per 
cent. on the common shares in the Mackay Companies will be paid on 
Jan. 2, 1913, to shareholders of record as they appear at the close of 
business on Dec. 11, 1912. The transfer books will not be closed. 


TRAMWAY AMALGAMATION.—Particulars have been published of the 
scheme for the amaleamation of the undertakings of the Metropolitan 
Electrie Tramways and the Londen United Tramways, The combined 
issued share and debenture capital of the two companies is £6,222,007. 
The Metropolitan Company operates an important system of tramways 
and Hight railways, having an aggregate of 56-75 route-miles. of which 
about 41 route-miles are in the County of London, about 507 miles in 
Middlesex, and the remainder in Hertfordshire. [t also owns the issued 
ordinary share capital of 40.000 shares of £10 each (of which 30,000 are 
fully paid up and 10,030 £5 pir share pid up) in the North Metropolitan 
Electric Power Supply Co.. which has generating stations at Entield, 
Wii! den, Hertford and St, Albans, The. London United Tramways 
(Lal) operates a system of tramways and light railways in London, 
Middlesex and Surrey, having an aggregate of about 55 route-miles. 
During 1911 the aggregate number of passengers carried was 102,409,509, 
and the aczre:sate gross revenue £845,603, Particulars of the registra- 
tion of the London & Suburban Traction Co., which has been formed in 
connection with the scheme, are given above. "The new company affords 
the shareholders in both companies the opportunity of exchanging their 
present holdings for fully- paid holdings in the new company on the basis 
set out. Meetings of the Metropolitan and London United Com panies 
will be held on Dec. 4 to approve the scheme. 


Aberdeen Corporation..... ! Nov. 
* Airdrie. ecc*60009900:025264020299€ 
Anglo-Argentine . 
Ashton-under-Lyne ....... 

_ Ayr Corporation. .... «ees 
pun eiu Rar n RE Rs 
Bath Electric Trams, Ltd.. 
Birmingham Come aon. 
Birmingham & Midland . 

. Blackpool & Fleetwood.. 
Blacxburn Corporation 
Bolton oo sis 

Bournemouth Corporation . 

Bradford Corporation ..... 

Brighton Corporation 

Bristol Trams & Carriage... 

Burnley Corporation......- 

Burton Corporation 

Bury Corporation..... <n 

Calcutta Tramways Co. 

Camborne-Redruth ....... 

Cardiff Corporation....... 

Central London Railway . 

City & South London Riv. - . 

Cork Eine Trams Co.. 

Daai & Dist. Trams . 

Dover Corporation 

Dublin & Lucan Railway... 

Dublin United ......... 

Dudley-Stourbridge ..... 

Dundee Corporation 

East Ham Council......e.- 

Exeter Corporation ..... s 

Gateshead & Dist. Trams.. 

Glasgow Corporation 

Glossop Trams ....... — 

Sloucester Corpn 

Gravesend-Northfleet . z 

Great Northern & City ius 

Greenock & Port Glasgow.. 

Halifax Corporation....... 

Hartlepool Tramways 

3 Elec. Trams Co.. 

Huddersfield Corpn. 

Hull Corporation 

Ilford District Council . 

Ilkeston District Council. . s 

Ipswich Corporation. .....- 

Isle of Thanet Co... .... ed 

Jarrow... scecccereres sewi 

Keighley Corporation 

Kidderminster & District.. 

Kilmarnock Corporation.. 

Kirkcaldy Corporation 

Lanarkshire Trams Co...... 

Lancashire United..... 


Leeds Corporation..... 
Leicester Corporation . 
Leith Corporation..... 
Lincoln Corporation... 
Liverpool Corporation. 
Liverpool Overhead Rly.. 

Llandudno&Colwyn Bay Ry. 
London County Council ... 
London Elec. Ry. Co 
London United....... 
Lowestoft Corporation..... 
Manchester Corporation ... 
Mersey Ralwáay.esssesececvs 


Metropolitan Dist. Railway. 
Metropolitan Elec. Trams.. 


Nelson Corporation 
Newcastle-on-Tyne Corpn.. 
Newport (Mon.)...----eee5 
Northampton Corporation . 
Oldham, Ashton & Hyde... 
Oldham Corporation....... 
Perth (N.B.) Corporation... 
Perth (W.A.) Elec. Trams... 


Portsmouth Corporation. . 

Potteries ........* PESE 
Preston Corporation 
Rotherham Corporation ... 


Salford Corporation 
Shemeld Corporation j . f : : ; 


Singapore Trams 
South Metropolitan 


Southampton...... e. eee 
Southend Corporation 
Southport Tramways 

Stalyb'dge,Hythe,&c., Jt.Bd. 


Sunderland Corporation.. 
Sunderland District 
Swansea Trams 
Swindon Corporation 
Tynemouth and District 
Tyneside Tram Co. 
Wallasey Corporation 
Walsall Corporation . 
Warrington Corporation ... 
West Ham Corporation.... 
Weston-supar-Mare 
Wolverhampton Co. 
Wolverhampton Corpn..... 
*WorcesteT.eseeeso hen 
.Wrexham......eeee sa 
Yorkshire W.R. Trams . 
Yorkshire Woollen District. 


. («) These comparisons are with tha es ondiag peri 
2 da p & Psriod last year, 


' 23 
15 


TAB HLBOTBRI 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS 


+ 
a Inc. or Dec.) _ 
(a) No. of 
§ deux H Amount. | 
E £ £ 
L342 | 72! 25 39,187 |+ 
285 | +  10| 46 13,782. |+ 
| 55.377 s 3214 | 47 2415,46 l+ 
4lO + 28, 35 ; 14988 l+ 
194 | + 19! 27 10,210 + 
1929 | + 101 46 63240 |— 
319 + 12] 46 | 17,525 + 
uiz | + Bose! 34 | 363812 i+ 
962 | + a 46 | 43420 |+ 
1,112 | + 75! 934 41376 4 
2.559 | + 2141 34 88,82 |+ 
2932| —  234| 43 | 132252 |t 
1,468 | + 76, (33 65,439 |+ 
5389 | + 540! 34 | 190,556 !— 
823 | ip wg ur *39920]- 
6432 | + 1,004; 42 | 325991 i 
1,4655 , + 175 | 13 | 20435 | 
2603 | +  20| 34 | 9,16 — 
1,225 | — 23 | 34 | 44035 |- 
864,220 | -FR4,790 | 21 «1,255,928 1+ 
129 | + 34| 47 | 6,174 i+ 
2372, + 276| 34 | 83.533 — 
5494 | + 103| 21 ! 101,377 i+ 
2950] - Aa 2L). aKT je: 
443+ "do 47 | 22026 s 
L67 + 471 33 50.234 i= 
49| +  28| 4o 21739 {+ 
190| + 14] 34 8 702-1 
112) se 4| 21 3155 |— 
5436 | + 427| 21 | 122031 |— 
819 : 46 41.239 + 
1148| + 59] 27 33.001 | + 
1.620 Mss 3! 34 36549: 15. 
2761+ 12| 34 11.416 |— 
1081} + 391] 46 48115 |+ 
19:033 | + 679; 25 | 473662 |— 
118 | + 5| 47 5493 |= 
215 | + 12| 46 9744 !— 
1,470 | —  188| 2l 22459 |— 
J6S-|- 651) 46. | 37328 |+ 
1,844 | + 80/933 69,514 l+ 
725 | + il M ae 
2009| + 196! 34 68398 |4 
2972 | + 69 | 34 | 100895 i+ 
389| — 56| 34 16:549. |= 
B4 11:234 3837 = 
aS! | + 36! 34 15653 |— 
275 | + 18 2,820 |— 
Hid 11| 46 6,222 * 
9i + 6! 46 5526 |+ 
153 + 2| 27 4,539 F 
15200| + 96! 47 69.151 
1291+ 24] 46 63.339 x 
7,7335 | + 66643) 34 | 266553 ER 
2,581 | + 265| 47 | 120.033 t 
o9 | + — 80 | i27 18:995. +e 
118 | + 1 4 4377 |- 
11,693! + 177| 46 | 550291 [4+ 
1,525 | + 145 | 2l 34.525 |4 
141 | + — 20 | $51 16039 {+ 
41,222 | + 1,575 . 32 [1,371447 |-— 
14050 | — 670] 2 271.850 |+ 
5.84 | + 169 | 47 | 293584 |— 
163 P 7 332^ qe 
16,777 | + 14075 |. 34 | 572906 l+ 
2382] 4 162] 2i 44873 |+ 
TTE 9| 46 9282 = 
13,166 | + 566; 21 261,249 |+ 
8452; + 94| 46 | 401161 |— 
393 | + 3: 46 15424 |— 
186! + 33 $2 6.810 | 
4,541 | + 426| 34 | 150351 |+ 
689 | + 57| 33 kils es 
486 | -- 42! 434 18.527 [- 
590| + 241 46 28154 |+ 
1983 | + 156) 35 72291 |+ 
40!— l4) 27 4221* e 
1,946] + 284! 47 87.824 |+ 
122| 4- 131 46 6321 | 
1,628! + 79 | 34 75.375 |~ 
21381 + 50| 46 83782 — 
771 | — 4 34 23.152- E 
902! + 233 | 1133 | 25.286 -+ 
48 | + 11 | 45 [0.138 4 
5370 | + 335, 34 | 172565 |+ 
42" | Ls 1 | 46 2348 |— 
7,047 | + 733, 35 | 281277 !+ 
233 | + 12 | 46 | 39,951 Le 
1,012 | + 4264 46 43.852 4 
TOIL = 8 | 33 40571. la 
534 | + 93] 34 28.559 |+ 
245 | + B| 46 13397 Je 
690 | + 38 | 34 22:402. l= 
LI95| + 132! 34 42594 |+ 
262 | + 6l | 34 41712: 1S 
1,109 | ae" 46) 4% 53151 | 
44 | 4 1 | 46 | 2.103 
147 | + 6l 45 11:325 i 
454 | + 36! 2i eek ae 
1007 | + itl 34 33.474 z 
582| + 37! 47 27,156 i4- 
2,500 | — ^ 621 §34 83652 |— 
tels 3 6 6.730 |— 
494 | + 26 | 46 | 2242 i+ 
RE | -+ Sed s xx 
7) + 13, 46 12.739 
103 | + 7| 46 5,397 i 
1,2833 | +  92| 47 61.118 |+ 
1,085 ' + 62! 46 ! 49889 '4 


3days 4 i Plus3 days 4 ,1 Plus 2 days, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


DIVIDEND 
Dus. 


NAME. 


Electricity Supoly. 


| 5/0 Bournemouth & Pove Elec Su Ord .. 


Do. 4} perCent. “um Praf .. 
Do. 6 per Cent. Cum Second Pref. 


Do. 44 per Cent. Dab Stock (red. . one 
' Brompton & Kensinetan Elec. Sno Ord. 


Do. 7 per Cent. Pref. i... cee ee eee 


495 ! Central Elec. Sun. Co. 4% Guar. D2. Steck. 


Charine Cross (W. End & City) El. Sup. Co. 


Do. 4} per Cent. Pref. 2... cence eene 
Do. 4 per Cent. Deh. Stock (red) ...... 


Do. 44 per Cent. Deb. Stock tred.). 

Do City Undertakine 43% Cum. Pref.. 
Chelsea Electric Su»n!v Ord. ..... esee 
Do. 4} ver Cent Dob. Stock fred.) . 
Chiswick Elec. Sopp. Corn. Ist Mort. Db. 
City of London Electriz Liehting Ord..... 
Do. 6 per Cent. Cum. Pref. ......-.-. 
Do. 5 per Cent. Deb. Stock (red.). 

Do. 4$ per Cent. 2nd Dab. Stock (red. y: 


County of London Elec. Supply Ord. .... 
Do  6perCent. Cum. Pref. ........ 
Do. 44 per Cent. Deb. Stock (red.) . 

Do. Second Deb. Stock .......... € 

Edmundson's Elec. Corp. Ord....... ... 


Do. 6 per Cent. Cum. Pref. .. 
Do. 44 per Cent. Ist Mort. Deb. (red) - 


l Folkestone Electricity Supply Co. Ord. 


Do. 5 per Cent. Cum. Pref. .......... 
Do. 4} Ist Deb. Stock (red.) ...... 
Hove Electric Lighting Ord. ............ 
Isle of Wicht E. L. & P. Co. Dab. See 
Kensington & Knightsbridge Ord. ...... 
Do 6 per Cent. Ist Pref, essorer. 
Do. 4 per Cent. Deb. Stock (rad). 
Kensineton & Knetbe. Co. & Notting Hill 
Co. (Joint Station! 4% Dab. Stock (red. 
Kent Elec. Power Co. rral Deb, Ad 
Landon Elec. Supply Ord. TE 
Do 6per Cent. Pref. Sau qu. 
D2 4perCont. Ist Mort. Dab Mactan Mey d 
Metropolitan Electric Supoly Ord. f 
Do. 4} per Cent. Cum. Pret. ..... sess 
Do. 44 ver Cent. Deb. Stock Ist Mort.. 
Do. 3} per Cent. Mort. D2b. Stock rei) 
Midland Elec.Corp forP.D.44 Ist Mort.Dsb: 
Newcastl? & District E. L. 4} Mt. Db. St. 
Newcastle Elec. Supply 5 ver a n21- 
Cum. Pref. . bends 16 
Do 4l per Cent. 1st Mort. Doh. 


4 ' North Metro. Elec. Power Sup. bancs 
Nottias Hill E. L. Co. % No» Com. Pref! 


Oxtord Electric Ord. ...... WA E tad uds 
Do. 49% Dab. Stock ....... eee ae 
St. James" & Pall Mall Elec. Ord. - 
Dc. 7 per Cent. Pref... esee Tm 


Do. 34 per Cent Deb. Stocs ‘red, ). 
Smithfield Market Electric Suo. Ord. 
South London Electric Supply Ord.. 


Do. 5% Ist Mort. Stock (r21) ...... 
South Metro. Elec. Lt & Power 7% Ist Prot 
Do. 6 per Cent. 2nd Pref. ....... Pern 
| Do. 44 Ist Deb. Stock (rel. .......... 
B | Urban Electric Supply Ord. ......... e. 


Do. S5pesrCent. Cum. Pref. ex 3/- in Cert: 
Do. 44 per Cent. Ist Mort. Ded. is 
Waste Heat & Gas Elec. Gen. Stations .. 
Westminster Elec. Sup. Ord........... as 
Do. 4$ per Cent. Cum. Pref. .......... 


Elestric R ulvi avd Tran vyys 


Bath Elec. Trams Pref. Ord. .......... o 
Do. SperCent. Zum Pref. .......... 
Do 4b Ist Mort. Deb. Stock (r31) . 


B'ham Dist. Povar & Trac, 4} Ist Deb. Stzk E 


Bristol Tramways & Sarriaga Ord. ...... 
Da Cun Pret. «xe eS uda 
D». 4 per Cent. Ds5s........ lees 
British Electric Tractione 9 Pf. OrJ. YonCu a 
Do ‘Def. Ord. St... e si eos 
Do. 6 per Cent. Cum. Pra... " 


Do. 7perCent. Non Cim. Pref. .... 
Do. 5 ner Cent. Perpetua! D293. ...... 
Do. 4} per Cent. 2nd Deb. Stock ...... 
Central London Ordinary Stock ..... eee 
Do 4 ner Cent. Praf. Stock ....... n 
Do. 4) per Cent, Pret. 2o se tes 


D». ra ferred Stack .esesesero -ocs X. 


Do 4perGont.D3DS uas ns Ss ena y à 
Cit; & South Lon ioa Riy. Zn: ORI 45 
Dc. Spr Cnt. Perp Pref. (0390 


Do. (1396) ..... breue aaa dE ER 
Do. (10321) ........ rrr nm RB T 
Do. (1993) | he tes oe eae hr wow = 


Do. 4 er Cent. Pa: pstual Pr eae 
Dublin United Trams. 0 Dar -+ nt Pa, o 


Gt. Northern & City Rly. Pek Ord (4 A 
Hastings & District Eisc. Tra:ns, 6% 7.0. 
Do. 4} Deb. Stock oe cece rere serene eee 
Imperial Tramways Ord. ...... PEDIS d 
Do. 6 per Cent Pref sac wees — 
Do. 4) per Cent. Deos. ... esee. 


l. of Thanet E. T. ren 5 or Dear ol. 
Do 4 ver Cant. D29. Stock «e.a e ee 
Lanarkshire Tran ms pP 


, Lanes Utd. Trim: So Pior Li: I. 
'"bsuddoncsleetuic P5 .990 3 9'4- eare 


EMEN. Er s 
London United Trams. 5% Cu n. Pref. 
Do. 4»er Cent. Ist Mort. Deb. Stock .. 


Mersey Con. Ord. Stack wc ces ese nen | 


Meiropostan Elec. Tranway3 Orl....... 
Do. Deterrad i... m tes 


Do 5 per cent. Gan pee set sse i 
Do 4j par Cant. Deo Stose.. a ece 
Do, Sper Cent. Do. Store ..... ae cg 


Motropolitan Railway Consolidated — ee 


€ No allowance has been made for accrued interest of redemption. f Ex, Dividend, 
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Mar, Sep 
Feb, Aue 
Feb. Aug 
Jan, July 
March 

Mar. Sept 
June, Dec 
Feb, Aug 
Feb. Aug 
Jan. July 


Jan, "July 
March ... 
June, Dec 


Feb, Aue 
Jan, July 
June, Dec 
Jan, July 
Feb, Aug 
Mar, Sept 
Jan. July 
May, Nov. 
June. Julv 
May. Nov. 
July 
April, Oct 
Mar, Sept 
Feb, Aug 
April, Oct 


Feb, "Aug 
Jan, Julv 


Aprl, Oct 
Jan. July 
Mar, Sept 
Mar. Sept 
Jan, July 
April, Oct 
Jan, July 
June, Dec 
Jan, July 


Feb. Aug 
Jan. July 


March Sete 


Feb, Aug 
Feb, Aug 
Jan, July 
Fad. e. 
April ... 


Fab, Aug 
Feb, Aug 
April, Oct 
April, Oct 


; April, Oct 
' April, Oct 


May, Aug. 
Mar, Sept 
Jan, July 


Aprl .... 


Jan, July 
April, Oct 
Jan, July 
Feb, Aug 


Feb, “Aue 
June, Dac 


Feb. ` Aug 


April. Oct 
May, Nov 


Feb, Auz 


Feo. Aug 


Feb. .... 


Jan, July 
F29, Anr? 
Feo, Au? 
Fab. Au: 
F250. Auz 


| Fao. Aaz 


May, Nov 
Fao. Aug 


Fan, Aaz 
Mir, Spt 
Aoril, Oct 
Mir, Sept 
Mar, Sept 
Jan, July 
Mir, Sept 
Jaa, July 
Feo, Aug 
Jan. Julv 


Jan, 'Jaty 
Jan, Jaly 
Fed, Aag 


April .... 


Feb, Aue 


Jan, July 


| Feb. Aug 
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[Cuba Submarine Ord. 


per Cent. '* A” Preference.... 
5i per Cent. Convertible Pref. .... 
per Cent. EIN Stock.... 
34 per Cent. “A” Deb, Stock .... 
politan Duet p Ord. Seas 
gn Flut Pret. 16r reo»v5novises 
. Assented Ext. Pref. (Int. Guar. by 
Jnd. Elec. Rlys. Co. of Lendon, Ltd.) 
3 per Cent. Consoltd. Rent-charge 
4 per Cent. Midland Rent-charge 
Guar. Stock 4 per Cent. ........ 
6 per Cent. Perp. Deb. Stock bode 
4 per Cent. Ditto ..... eere 
teries Electric Traction Ord......... 
5 per Cent. Cum, Pref .......... 
44 per Cent. Deb. Stock ...... 
lec. Trams & Ltg. 6% Cm. Pref. 
Jur yp yv Wo 7o Se ee 
Undergd, Elec. Rys. Lon. Shares ...... 
96 Bo nds es...» 9w "-—""*'* 
Do. 6% In. bds With Coup. 10...... 
bala (W.R.) Elec. Trams, Ord. .... 
Do. 6 per Cent. Cum. Pref. ....-0+0.. 
44 per Cent. Ist Debs. .....-.... 


Electric Manufacturing, &c. 


Anchor Cable Co. 44% Deb. Stock ...... 
Aron Electricity Meter Ord............. 
Do. 6% Cum. Pref: ........ e oon 
Do. 1st Mort. Con Dbs. 
Automatic Telephone Mfg. Co. 6%Cm. Pf. 
Babcock & Wilcox Ord. 
Do. Pref. 
British Insulated & Helsby Cables Ord... 
Do. 6perCent. Pref......... eee 
4} per Cent. Ist d Deb. (red.).. 
5% Mort, Deb Stock .......... 
British L. M. Ericsson Mig Co 6 % Pi. 
British Thoms'n-Houst'n 44% ist Mt.D 
British Westinghouse 10 per Cent. Pref... 
Do. 6 per Cent. Prior 
4 per Cent. Mort. Deb. Stock . 
Brush Elec. Eng. Co. Prior Lien D2b Stk 
Dc. 44% Per .lst Deb. Stk 
Do. Perpetual 2nd Deb.Stock 
Callender’s Cable Con. Ord.... 


Do. : pe 

Do. per Cent. Ist Mort. Debs. (red. 
Catan ber Alkali Co. 

Do. 4) per Cent. Ist mort. ‘Deb. (red. j.. 
Consolidated Signal Co. . 

Do. 6 per Cent. Pref. . rete pages 
Crompton & Co. (Nos. i to 85 090)... 

Do. Sper Cent Ist Mort. Debs. (red. Ug 
Dick, Kerr & Co. Ord. ......... eene 

Do. 6perCent. Cum. jdn 

Do. 4 per Cent. Deb. Stock ........ 
Edison & Swan United ( A E Sh ) (£3 pd. 

DE FED OME ieoaev»savekeoscc 

Do. 4per Cent. Mort. Deb. Stock (red. ) 

Do. Sper Cent. 2nd Deb. Stock 
Electric Construction Co......... eee 
RS 1 per Cent. Cum. Pref.. $ 


dbi. 


T 
$. 


F 
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4 d Cent. Perp. Ist Mort. Debs... 
died tric (1909) 5?$ Cum. dez 
Do 4 per Cent. Ist Mort. Debs. . 


Henley’s 'eleetaph Works Ord. ... 
4 a per Cent. Pref. ....-.sesesess 
Do. 44 per Cent. Ist Mort Deb. Stock.. 
India Rubber, Gut. Per., &c., Tm v. 
Do, Sper Gent. Cum. Pref. 
De. 4per Cent. Debs. ( red.) 
poe R Phillips 5% Ist Mt Deb. Stk 
ational Elec. Construction Co. ........ 
Richardsons, West pri & Co., Ltd., Ord. 
Do. 6 per Cent. Cum. Pref. .......... 
Do. 4} per Cent. Pers. Deb. Stock.. 
Simplex Conduits 6 per Cent. Cum. Pref. 
“Telegraph Construction & Maintenance.. 
Do. 4 per Cent. Deb. Bonds (1999).... 
Vickers, Ltd.. Ord. : z 
Do. 5 per Cent. non-Cum. "Preference. . 
Do. 5per Cent. non-Cum. Preferred . 
[Do. 4per Cent. ist Mort. Db. Sk. (red.) 
Do. 44 per Cent. 2nd Mort. Deb. (red.) 
Do. 5 per Cent. 3rd Mort. Debs. Scrip.. 
. G. White & Co. 6% Cum. Pref. 
illans & Robinson Ord. 
1Do. 6 per Cent. Cum. Pret. 2e 
Do. 4perCent. Ist Mort. Debs. ...... 


Tel2szrapas. 
Amazon Telegraph .............- 0 
. Do. SperCent. Debs. (red.)..... B das 
Anglo-American Telegraph rd......... 
Do. "Piha: aequ Eno $20 096540993 
Do. Deferred 
Commercial Cable 4 per Cent. Deb. Stk... 


[Do. Preíerence 10 per Cent... ..... re 
Direct Spanish Ord. 
Do. 10perCent. Cum. Pref........... 
Direct United States Cable .......... 
Direct West India Cable 44'°%Rz.Db. (rd. ) 
Eastern Ordinary . .......... oe oo en 
Do. 3j per Cent. Pref. Stock ........ 
Do 4 per Cent. Mort. Deb. "m (red.).. 
ag xtension .... m 
Do. r Cent. Deb. Stock . iive 552 
A erika S. Af. 4% Mauritius Sub. ees 
G.N. (of Copenhagen) with stad 85. 
Indo-European ... 
Mackay Companies ‘Common . T 
.Do. Preference .... sed Usseéóba 
Marconi's Wireless Teleg. Co.. 
Do. 7 Bartipg. Pref, aa; a 
Pacific & Europ'n Tel. 4% Guar. Dbs.(red.) 
West Coast of America ....... eeeeeeeeeaee 
' Do. 4 per Cent. Debs. ITITITTTTYTIT 
tWest India & Panama """992*5524«225525 
tDo. 6 per Cent. Ist Pref. 2.5.2 «»*2** 
T'Do. 6% 2nd Pref. .. 
Cent. Debs. <ere ce cm em oe ee 
aph xd & bonus . e.» «s 


REEE EFESE EFE 


tWestern d o4 
af | p» t. Deb. Stock (red) .... 
Western nion Telegraph Fdg. &R. E. Bnd 


ien Dbs. (red.) 
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Wed. | PER CENT Wem to] 2 |Dryi- N 

Nov. 27 | YIELDED Dus. Nov. 27. DEND ANE 
— erar zt 
£ s. d 

62 —64 |4 6 0| Feb Aug | 99) 63 Telephones. 

Bo 87 4 0 6|Feb Aug! 99, -- 

84 —8 |4 1 $| Feb, Aug 84] 54i 100 2$ | Amer. CEA. & Telegh. Cap. St....... 
87 —83 |318 6 | Jan, July! -* | «+ Jas 4% Do. 4% ue Bonds 1936 . 

86 —88 |319 6| Jan July | ::| -: St. | 5% | Anglo-Portug'se Tel. 5% Ist Mt Db. Stk. 
404 —41 2 eb, Aug | s |! 49] 5 cx e bo Rav rein Iesse Ate Apa ne ka 

> 15 | gH- o | Cuban Telephone 5% Ist Mt. Con. Bds.. 
0 0 | Feb, Aug sí 1 offi Monte Video Telephone ic S 
75 —78 499 k ee o per Cent. Pref. .......... 
73 —75 |4 00 ns nis 73] .. S*%| 6 6 National Telephon: Co. Deferred Stock. 
98 —100 | 4 0 Q| Jan, July | :: "EE r New York Telephone Co. 30 yr. Bn 
86 —ss 411 0 Mar, | 871! 854 1 0/2; Hella AE AE T S eas 
141 —:43 | 4 4 O | Jan, July | 142ł| 142 1| 0/71 | *Do. 6 per Cent. Cum. Pref. ....... sae 
94 —96 | 4 3 3) Jan, July | 92 94 St. | 4% | Do 4 per Cent. Red. Deb. Stock...... 
-i 8 6 6 | April, Oct os .. pet. | 44%] Teloh. Co. of Egyot t% Db. Se (red.): 
—ti |618 0| Feb, Aug | **| * 9 5 UnitedRiverPlatsOrd 1tol90,000  ...... 
ai $12 0| My, NE | | [L5 276 | Do. Sper Cent. Cum. Per. serene 
ot —#t ? 8 0 A LE .* 44% Do. 4$ Deb. St. Red. eeee eee eee eeee 
6? —72 $511 0 Jan, July 439 * 4 
E, =i, ET a 1654 4} Financial Iny2stm nts. 
— i s.. 
89 —91 |2 4 O| June, Dec | ?!1| 392] s 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 

(1 re Ma E 3" ** [| 10; 2/0 Globe Telegraph & Trust .............. 

3 459 : ax 3i] 10| 3/0 | Do. 6perCent. Pref. .............. 
79 5 8 6 | fan, fuly 4| +» [ 10; 6% | Submarine Cables Trust (Cert) ........ 

Colonial and Foreign Electric 
"n 4 9 6 x uL a Railways, Tramways, &c. 
— ^ [3] T . .. 
— 7 8 O | April, Oct .. . 5| 2/9 PaskcAnentias pi Cum. a Pre... 
w- |5 72 6| z | se 82/9| Do. 54% Cum.2nd Pret. ......-..... 
ih = t se | ae iSt | 4% | Do. 4% Deb. Stock ..... 3 vs MAX 
AC 412 6 | April, Oct | 37:| 3XJSt.| 44%] Do. 4$% Deb. Stock .......... 

P wl 400 i s. s. Dt. | 5% Do. . 59$ Deb. Stock ........... eoe 

= 6 5 0| July, Feb 1034 - [St. | 5% | Auckland Elec. Trams. 5% Deb. (red.).. 

Si—64_ | 414 O| Jan, Juy | SF Sie] 5 4/0 | Brisbane Elec.Trms.InvestOrd ...... 
102 —104 | 4 6 6 | Jan, hu T A 5| 2/6 Do. 5 per Cent. Cum. Pref. ....... evs 
102 —104 | 4 16 O 3» ee .. ISt. | 44 Do, 4} per Cent. Db. Prov. Certs..... 

i zi + H . « [St. | 8% | British Columbia ELRIy.Df. Ord, ...... 
94 —3 | 414 6 | Mar, Sept | ** | «+ [St | 695 | Do Pref. Ord. Stock ......-. 
i N. Feb, Aug | ** | «+ Bt) 5% Do. 5% Cum. Perp. Pref. Stock..... eee 
i090 —103 | 5 16 0 = . .. f 40 4 % Do. 4j per Cent. Ist Mort. Debs....... 
59 —62 | 3 4 6 | Jan, July e ++ 1100) 4 p Do. Vancouver Power Debs. ........ 
75-8) |6 5 uy v4 ee . St. | 44%| Do. 4195 Perp. Con. Deb. St. ........ 
47 —52 | 812 6 | Mar, Sept zm «> St. 1.5 Buenos Ayres Lacroze Trams Ist Mt. Db. 
3) —31. 13 4 O| Jan, July | :2.| «+ [St.| 6% | Buenos Ayres Port & City Tram, Ist Mt. 
10. —l ił 6 15 [e] ^ Jan, Ta 10j ee Deb. Stoc *"***'.xe: n8: £: £: x o 9 nw "^n 

—5} 417 9 Jan, July se . 2/6 Calcutta Tram ways (1 to 137,610) ...... 
934—1014 4 8 9 | Nov, May | ': «> | 5| 2/6 | ‘Do. 5 per Cent. Cum. Pref. .......... 
{—3i_ |519 0 | May, Nov 3i, Sibist.| 44%) Do. 44% Ist Deb. "Stock Pei E VRAA 
105 —103| 4 3 3 | Feb, Aug | ** | +. | 1| 1/9 |tCape Electric Tram Shares ............ 

4.—1: |13 6 O| April, Oct | ** - 1/3 |tCity of Buenos Ayres Trams oe (1904)Sh. 

4— 8 14 O | April, Oct . ee [St. | 4% Do. 4per Cent. Dab. Stock .......... 

cm : Jan, July | ** JSt. | 5 Colombo Tr. & Ltg. 5% Ist MC Dis S nia 

56 711 6 | Jan, ju ee T fe 5% Havana Elec. Ry. Con. Mt. 5% $1,000 50 

— 6-£ 6 ex (o a" "v Jg COU: BUR vuseasvevvedtutere 
—#_ |6 8 O!Sept .. e « [100| 5% | Hong Kon Trams. Co. 5 per Cent. Ist 
97 —100 | 4 10 OQ Jan, July | '; - Mort. DUO 6. oo iopno a ek ER 
1i—i : e», Aug | 4| e .. | Kalgoorlie Elec. Trams. Sh.......... sss] 

1}—2 ee Feb, Aug ee IX St 59 Do 5 per Cent. p A s Deb. Stock eee 
65 —6? | 516 O| June, Dec| °° - [St. | 3? Do. 6perCent. " B" Ditto ........| 
72 —75 | 613 4 ar, Sept T on 1| 0/71 | Lisbon Elec. Trams. Ord............... 

#—l |7 1 O| Jan, July ve ee 1/9/74 | Do. 6 per Cent. Cum. Pref........... | 

14—2 |7 0 O| July ....| :* | -- iSt | 5% | Do. 5 per Cent. Reg. Mort. Debs. ve] 
75 —79 | 8 1 0 ie July - .. [St. | 597 Madras Elec. Trams. 5% Deb. Stock.. 

10 —11 5 9 O | June, Dec +e .. 1100 59? Manaos Trams & Lt. Co. °5% a Ee 
99 —95 | 4 4 3| Ma, S»pt | s| = | 5% | Manila Elec. Ry. $1,099 Gold Bonds. . 
12141—13 l6 O | Feb, Aug 128; .. [100 $i Mexico Trams. Co. Com. St............. 
4H hi 4 9 0| Feb, Aug .. T | $ Do. Gen. Con. Ist Mrt. 5% Gold Bis. 
102 —104 | 4 13 6 | Mar, Sept | s+ | ++ [100 6% | Do. 69650 yr. Mort. Bds. .......... 

81—91 |  .. Feb, Aug | ?^!  9i|St.| 44%) Montreal St. Ry. Sterling 4} bet Ceat. 

91—104 | 415 3 h T 2» Debs. (1922) (Nos. 691 $2 2.09 » ERAT 
93 —% |4 3 3 | April, Oct - .. [St. | 44% Do. do. (Nos. 1 to 4,609) ........ 
744—805 |6 4 0 A T os 1| 0/6 | Perth Elec. Trams Ord. .............. 

&—i Ka April .. T oe ISt. | 5% Do, ist ME Db. Stock ...... eoe 

5h ds Nov. 3 "e 5 3/0 dar eg hi Trams. & Supply Co. 6% 

ate 3 es Ma ó Nov "» ee È | | WULE B be — ceo***2e*525-9*«&0«9995&9*959** 
620—216 50 Tur July | * .. [St 4 6| Do. 4}% Ist Mort. Deb. Stk. MM 

4i—5 n e se |  [100| $1} Rio Janeiro Tram, Lt. & P. Co. - TOTUM 
35j —374 | 5 12 [a | Mar, July 33 | x m 5% Do. 39 yr. Gold Bods hesecocccccsocsces | 
97 —102| 4 0 0 | Jan, July | +: | :- [100) 5% | Oo 50yr. Mt. Bads................ | 

131—254, 14 19 0 E 2| i;H100 $21 Sao Paulo Tramway, Lt. Power.. 

:—12 1/411 0 s lye) lial.. | 5% | Do. 5S per Cent. Ist Mt. $509 Db. 

103 —105 | 414 3 M 123: .. St. 5% | Do. 5 Der cent. Perp. Cons. Deb. Stock 
93 —10) |4 0 O | June, Dac | 193 | .. [100| 44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bads. 
1034 = 1054) 4 5 0| June, Dæ | 1295. .. f : * 

104-105}! 4 14 O ; 103 |... Colonial and Foreign Elastrisity 

S9—lo |713 0 c. | eo | Sumy, &: 

i-i es | Apr, Ost | c] + os nin 

4—l a2 Aor, zt T 5 5| 3/0 | Adelaide Elec Supply Co. 6% C 1. Pr. 

98 —69 6 13 9 | May, Nov « .. St 5% Do. 5% Dab, SUE aaPansies oe a ce eu 
10, 6/0 | Bombay ES. & T. 6% Cum. Pref. 
| St. | 44%| Do. 4) per Cent. Dob. Stk. (red.) 

78 —8} 4 18 3 | June, Dec. E *» F109, 5% Do. 5 per Cent. 2nd Mort. Dab. Stock.. 
97 —99 |5 1 0| Jan, July 93] .. | 5 3/8 |*Calcutta Elec. Supply Ord. .........-.- 
67 —) |4 6 9 F,My,Ag,N| ¿e 4 58 2/6.| Do S5% Cum. Pret, 11. osasecusa nes 
3l —1114; 5 7 6 | F,My,Ag,N li 11041100} 595 | Calgary Power Co. 5% Ist Mort. Bnds... 
2331-25 | 515 O |E,MyAgN| 75; .. [100) 7/2; | Canadian Gen. Elec. Co. Com. St. ...... 
8| —83 |4 !6 6 | Jn.Ap,]y,O 82| .. [100 $3; | Do. 7% Cm Pf. Stock .............- 

9 —i0 |5 0 O || Feb, Aug ee . [100 E | Castner Electrolytic Alkali Co.(of U.S.A.) 
l6 —17 |518 O | Feb, Aug | <*| «+ | Ist Mort. StL Debs. ...ccccescvcvese 

31—4 |518 9 | April, Oct ee 123 NES 5% Elec. Development Co. of Ontario $599 bds 

61—7 | 7 3 QO} April, Oct | *; «> St. | » Elec. Supply Co. of Victoria 5 per Cent. 

7h—7e |517 3!]JaApJyO, 74) 72 let Mort: Dea SE audae EAEn cess 
984 —10234| 4 9 € | June, Dec | ,:: tt 5| .. | Indian Elec. Sup. & Trac. Co......... .. | 
{31 —134 | 5 4 0 | JaMy,]y,O 133! 1314f0/.|. .. | Kalgoorlie Elec. Power & Ltg. Ord. .... 
7-4 d 4 8 6! Ja,My,Jy,O| 77% 708] 1/0/74 | Do. 6perCent. Cum. Pref. .......... 

356—071 | 4 2 0 | May, Nov | 954 .. f.. | 5% | Kaministiquia Power Co. 5% Gold Bnds 
12; -134 | 5 4 6 |JaApJy,O| !3t| 13] 5| .. | Madras E. S. Corp. Ord. ..............| 
97 —9 |4 1 0! Feb, Aug +s ee [St. | 50/0 | Melbourne E. S. Co. Cons. Ord. St....... 
98 —101 | 319. 0 | May, Nov | 9S3 | .. [St | 5% | Do. 5% Ist Mortg. Deb. Stock ...... 
284—234 | 6 3 0| Jan, July | --| -« J.. | 5% Mexican Elec. Light Co. 5% Ist Mort 
$6 —58 | 511 0| May, Nov | ** | +s | CO, BOUdA e aa eaaa MIS 
85 —8) |512 0 |Ja,Ap,Jy,O| ss | ++ [St | $1 | Mexican Lt. & Power Co. Com. St....... 
62 —73 | 510 O |JaApJy,OO| 69.) .. [St | $35 | Do. 7% Cum. Pref. St............... 
S-54 |4 1 O| April .. Daz) Syaf.. | 5% | Do. 5% Ist Mort. Gold Bnds......... 

$4— 4 1315.6]. .. 41; 4W|i00| 592 | Monterey Rly. L. & P. Co.1st Mort.Db.Sk 

98 —100 | 4 O O | June, Dec | 97k .. [100 $2 | Montreal Lt., Ht. & Power Co. Cap. C 
1'u.—11214 0 O | May f| = .. [St.| 5% | Northern Lt., SUM oe Gd. Bds. 
96 —99 |4 0 6| Jan, July ` .» ISt. | £10 | River Fiate Elec. Co. Ord. Stk. ..... 
3%—-3%| 3 15 6 | May, Nov 34 3/|St | 6% | :Do. 6 per Cent. non-Cum. Pref. Stk... 
10 —i0} | 5 14 O | May, Nov | 101| .. [St.| 592 | Do. SperCent. Deb. Stock .....«...- 

94)—10 | 6 O 0 | May, Nov zm oo fe | $1 Bh bién Water & P. Co. $100 Cap. St. 
101 —1034 4 16 6 ig July 4 Ya se E 5 Do. 5 r Cent. $500 Bonds “Sem opener 
Bt 5 3 0 ,Ju,0,D 13; .. [S tDo. si Per Con. Mt. s DU » «m «mem os 
954-971 | 4 2 0| June Dec | 94) 95l[.. | 45%) Toronto Power Co. 44% izay et 
38 —10114 9 0 eo 2 ss 1 1°§ 2,' Victoria Falls Power — 

t No allowance has bien made fer 2221! interost or redemption. rie n d. 


Price *RATE 
Wod., PER CENT. oy 
Nov 2" |YrIevpep. , 
£ s. d. 
334—954 | 4 3 9 | Jan. July 
115) —1174 3 8B 0} as 
102 —104 | 4 16 O Mar, Sep 
74—74 |5 3 €. August .. 
96 —98 5 2 0 và 
#—14 519 6, Nov. .... 
i 5 14 O0 | May, Nov | 
152 —154 317 9 Feb, Aug | 
98}--99% | 4 10 6 
1ġ—1} 41! 6 April, Oct 
ly—l% |418 6 April, Oct | 
—- 49 O Jan, July 
994—101} 419 9 Jan, July 
%—7& |519 9 July (2 
541—546 |4 9 0| June, Dec 
102 —104 | 4 6 b| Jan, July 
| 
4 —4} 1613 3 2 July 
193—111 | 5 6 6 | Sp,DcMrJu 
128—134 | 4 11 6 | Sp,DcMrJu 
126 —i29 | 4 13 O | April Oct 
44 —54. |5 4 3 | April, Oct 
44 —414 | 5 1 O | Jan, July 
—95 4 4 3 | June, Dec 
09 —101 | 4 9 0 . 
234—1014} 4 18 6 2 
193-105}, 4 15 O | Jan, July 
—7 510 0 EF veas! 
4i—5 4 i5 O0 | May, Nov 
1004—1034 4 7 O | Jan, July 
144 —149|5 7 6 Mar, Sept 
118 —122 | 4 13 3 May, Nov 
107 —110 | 4 !1 ^O | Jan, July 
98 —101|4 9 0O April, Oct 
103 —105 | 4 € 6 | Jan, July 
100 —103/4 2 6 - 
994—101}; 4 18 6 | Mar, Sept | 
94 —98 | 6 2 0 Feb, Aug 
5i —61 510 0 | Mar, Sept | 
41$—5$4 | 4 16 6 Jan, July 
iE re |4 8 6 | Jan, July 
—i * 
558—541 |4 7 3| F,MLAN | 
99 —102 | 3 18 6 | June, Dec 
33 —97 § 3 0 | May, Nov | 
99 —103 | 417 0 | Feb, Aug | 
g —92 9 8 6| June, Dec 
3" 3 | . .. 
85 —9] 510 0) Jan, July 
35 —43 |10 9 O | Jan, July 
| —l¢ 4 16 0 515 ME 
| —lł 4 16 0 n July 
93 —97 |5 2 6 an, July 
ea —102 | 418 O0 | Jan, July 
3—93 15 7 6| - 
1924 —1921| 417 6 Feb, Aug 
I!1—116 6 0 6. Ww | 
Lu —974 |5 2 6 at 
101 —103 5 17 O0 | ae 
93 —101 | 4 9 0 | Feb, NE 
93 —1001 4 9 0 
lj—-1à$ |312 9 May “a 
99 —102 418 O Jan, July 
5) —6 2.4 0 eo 
99 —101 | 411 0 A 
ae 3 4 6 T 
1014 —1034 4 16 6 ee 
eol ee 314 O is 
| 103 —105 415 * June, Dec 
104 —107 | 413 6 é 
97 —99 411 0. Feb, Aug 
51 —5} 5 6 6 Mar, Sept 
1945 —106) 4 14 0 as 
114 —!2} 418 0| T 
33 —100 410 2 | Jan, July 
98 —10) | 5 0 0 i 
6i —7} 6 1 O | April, Oct. | 
4 —5k |412 0|) .. 
934—954 |5 4 6| T 
218 —122| 515 3 ae 
118 —122 |515 0 i 
96 —100 | 5 O O | Jan, July 
934 971 | 5 2 6 | »» 

- —88 | 514 0) Jan, July 
= LES I .* 
ht M May, Nov 

—ftk |8!4 O | April, Oct 
108 = 414 3 ee 
118 —123 4 1 3 -— 
102 —105 | 4 15 O | Jan, July 
95 —83 5 14 O| Jan, July 
61 —88 |411 0 Ín.Ap;]Y,O 
103 —i05 6 12 0 | May, Nov 
95 —97 5 2 6| Feb, Aug 
B1 —87 B d£ "| TA 
234 —239 | 3 !5 3 | F,My,A,N 
34 —38 612 0 an 
240 —259 4 0 0 | April s... 
106 —111 | 5 8 O | May .... 
102 —104 | 416 O | Jan, July 
137 —141 311 0 ee 
108. 4 12 Jan, July 
joi a : * 
—1l 6(0) 0} Jan, July 


BUSINESS 
WEEK TO 
Nov. 27. 
High- Low- 
est. | est. 


Ma 10% 
5l 4 
944| 93% 
1004! 100 
1014) 100 
103 | .. 
1464| 145 
120 | 118} 
108} 107i 
1014 1034 
ost] .. 
i 
90d. s 
i134} 113 
963| 9i 
934 .. 
103 | 1021 
98 | 97 
1033) .. 
1064| 1054 
1058 1054 
"m 
à iiy 
954| 944 
121 1195 
971 .. 
AY eris 
87| 85 
| 1034]... 
964| 95i 
86 | 85 
d Mos 
1424, 139 
100 | .. 
‘i a 
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NOTES. 
anne are 
Earthing the Neutral. 

THERE was a large gathering at the Institution last week 
to hear Mr. J. S. Peck read his Paper on “ Earthed versus 
Unearthed Neutrals.” The author condensed his remarks 
well within the regulation 20 minutes, end the discussion 
that followed was of the greatest interest, the more so since 
the speakers dealt with practical points on which their 
experience was of particular value. From the account of 
the meeting, and also of that at Manchester, which we give 
elsewhere in our present issue, it will be seen that, although 
many large urdertakings commenced operations some years 
ago with uneerthed neutrals, it has since been found 
necessary, or desirable, in most cases to adopt earthing. 
In this connection Mr. S. L. PEARCE'S account of his 
experience at Manchester during the lasi 10 years with an 
unearthed neutral was followed with close attention ; and 
it is Interesting to note that this undertaking will soon be 
classed with those in which the neutral point is earthed. 
The main object in view a* Manchester is to limit the effect 
on the switchgear of faults to earth, although in other cases 
the determining factor has frequently been the fact that 


Ld 
——— — —  ——————— —' 


faults never occurred singly with an unearthed neutral, 
owing to the disturbances set up whenever a short-circuit 
occurred. Mr. A. P. TROTTER seemed to favour the prac- 
tice of earthing, and mentioned that, with the exception of 
a few small undertakings which had so far experienced 
little trouble, most stations had now dispensed with “ free 
neutrals.” It should be noted, of course, that most of the 
discussion referred solely to the case of underground cables ; 
but even in the case of overhead lines it 1s worth noting that 
practice in this country is evidently in favour of cutting off 
a circuit whenever a fault occurs on such a line. Under 
conditions such as those prevailing abroad each case, 
however, has to be considered individually, the advantages 
and disadvantages being duly weighed. 


MT 
Selenium in Photometry. 

ATTEMPTS have often been made to use a selenium cell 
as & substitute for the eye in photometry, but thev have 
always been open to the objection that photometric results 
must either be judged bv the eye, or, if the eye is to be 
sup2rscded, the instrument uscd must have many of the 
limitations of the human eye. In another column will be 
found an interesting account of work by Mr. A. H. PFUND, 
in which a further attemp* is made to use selenium for this 
purpose. In order to obtain more definite results, the ceJ 
is subjected to the light for only short intervals, and the 
circuit is so adjusted as to give a zero deflection of the cell 
when in the dark after exposure to white light. By means 
of a rotating disc the periods of illumination and of darkness 
can be made definite, and consequently a definite zero can 
be obtained. . It is noticeable that the cell is much more 
sensitive to th? r:d than to other portions of the spectrum, 
whereas the eye is least sensitive to the red and most 
sensitive to the green. Consequently, the deflection for a 
given intensity of heterogeneous light will depend upon the 
distribution of energy in the spectrum. This is the case, 
also, with the eye; but, unfortunately, the results will be 
different. Thus the cell cannot give accurate results 
except for comparing lights of a definite constitution. In 
certain directions, however, it should be serviceable. For 
example, in the case of monochromatic light, a device of 
this kind might be useful, more particularly for spectro- 
photometry, in which the intensities are low, and there is 
some difficulty in using ordinary photometric methods. 
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Switchboard Attendants. 
THE Accounts of the Tynemouth Electricity Department 
for the year ended March 31st last are late in making their 
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appearance, having only come to hand during the past week. 
They are, however, of more than usual interest, since the 
chief engineer, Mr. C. TURNBULL, reviews electrical prcgrcss 
in general during the year, discussing such subjects as the 
Bonecourt boiler, internal-combustion engines, the Edison 
accumulator, motor omnibuses, &c. A statement to which 
we particularly wish to call attention occurs in connection 
with voltage regulators. Mr. TURNBULL mentions that, as 
the result of the recent installation of a voltage regulator, 
they have been able to dispense with two switchboard 
attendants at Tynemouth, “ which is fortunate, as the 
supply of men at low wages, formerly used, has recently dried 
up." We fanoy that the latter part of Mr. TuRNBULL’s 
comment will not be unwelcome reading in many quarters, 
judging by the frequency with which complaints are made 
by switchboard attendants as to low wages and the over- 
crowding of that section of the industry. Although, of 
course, the remuneration of labour is largely determined 
by the law of “supply and demand," we hope that the 
apparent scarcity of switchboard attendants willing to give 
their services for low wages heralds less overcrowding in 
the profession and the arrival of better times for the elec- 
trical industry. 

American Patents and Monopolies. 

SoME months ago we commented on an )mportant, 
almost revolutionary, decision given in the United States 
Supreme Court on a patent question. It will be remem- 
bered that the sellers of à patent mimeograph made it a 
condition of sale that stencils, paper, ink and other supplies 
necessary for the operation of the machine should only be 
purchased from them or their agents, and a firin who pur- 
chased ink in the open market were successfully proceeded 
against. We pointed out at the time that such a decision 
might be subject to abuse, and we are, therefore, pleased 
to find that in à somewhat similar case, which has recently 
- been heard, a very different judgment has been given. It 
appears that in Maryland the enamelled ironware trade is 
practically controlled by-a trust of several firms who also 
manufacture, under licence, a patented tool for sprinkling 
enamel over hot ironware. This patent had been unofficially 
extended to cover the final products of the trust and the 
terms ard conditions of sale. 

As a confirmation of our statement that the mimeograph 
decision would lead to abuse, it may be mentioned that 
during the hearing of the case the defendants placed reliance 
upon the decision which we have quoted above. This 
defence, however, did not suffice, for the Court held that, 
in contradistinction to the mimeograph case, where ink was 
a necessary concomitant for the operation of the machine, 
the use of the product did not affect the operation of the 
»prinkling tool. Further, a virtual monopoly had been 
created, thus violating the Sherman anti-trust law. It is 
pointed out in the judgment that the patent laws carry no 
immunity from the provisions of the Sherman Act. It will, 
therefore, be seen that matters of this kind in the United 
States are very complicated and that some revision of the 
existing laws is urgently needed so that it may be quite clear 
what may and what may not be done. While we are, of 


course, in favour of a patentee getting both adequate pro- 
tection ard reward for his invention, we most strongly 
object to any such policy as that which appears to be 
favoured by certain firms in the United States, a policy 
which must inevitably operate in “ restraint of trade." 


Magnetic Hysteresis.—Mr. F. Holme has been investigating 
this subject in the case- of the unsymmetrical magnetisation 
cycle, and his results are reported in the ** Zeitschrift des Vereins 
Deutcher Ingenieure." He finds that for a given range of 
magnetisation the hysteresis is very largely dependent on the 
absolute value of the induction at its upper limit, or, in other 
words, that the coefficient in Steinmetz's formula varies, de- 
pending on the position of the magnetisation cycle with respect 
to the zero line. His results did not prove sufficient to esta- 
blish a formula for the variation. Generally, however, he 
found a very large increase in hysteresis, as the cycle was shifted 
upward in the early and middle stages of the magnetisation 
curve. At extremely high values, however, ther» appears to 
be a decrease; that is, of two cycles of equal range embracing 
the extreme upper part of the magnetisation curve the cycle of 


highest position is apt to have somewhat the smaller hyster« sis 
loss. 


Standardisation of Street Lighting Fittings in Chicago.— 
According to the “ Electrical World," a committee of the 
Chicago City Council presented a report recently recommending 
the adoption of a rule providing for a uniform design of posts 
and fixtures for electric street lighting in Chicago. The pro- 
posed rule would include posts for commercial incandescent 
street lighting as well as for arc lighting, the posts for the latter 
to be of different designs in the city and outlving districts. The 
posts for commercial incandescent street lighting, as proposed, 
would be such that the centre of the lowest globe would be 16 ft. 
above the level of the curb. This is considerably higher than 
the present practice in Chicago in relation to curb lighting. 
However, before the Mayor signed the rule, the vote by which 
it was passed was reconsidered, and the matter has been re- 
ferrcd back to the committee to include both gas and electric 
light street lamp-posts ; while the committee is considering the 
whole subject, it is possible the proposed design for curb-light- 
ing posts may be altered. 


Copper Smelting in the Electric Furnace.—Mr. Stephen, 
of the Ugine Smelting Works, Savoy, gives some results of his 
experiments on this subject in the “ Mining Journal.” For 
copper-ore smelting he used as reducing agents charcoal, coke 
and anthracite, all of which proved suitable; limestone served 
as flux. The electrodes conaisted of carbon, while soft-steel 
and water-cooled copper poles were also employed. The ores 
contained from 10 to 20 per cent. CuO, 30 per cent. SiO,, 10 per 
cent. Al,Os, 3 to 5 per cent. CoO, and from 7 to 32 per cent. 
moisture. The product obtained was never anything better 
than black copper, spoiled by considerable quantities of cobalt, 
iron and silicon. From 1,000 kw. to 1,200 kw. and 8 kg. of 
electrodes were.consumed per ton of ore, and the consumption 
of the reducing agents averaged 25 per cent. of the copper con- 
tents of the charge. As a result of his experiments, Mr. 
Stephen comes to the conclusion that for producing copper the 
electric furnace is not promising. The smelters now in use, 
he says, are working so economically that the electric furnace 
cannot be expected to compete with them, except, perhaps, in 
localities which, while rich in water power, are poor in solid 
fuels, and where transport of the orcs would be difficult. Mr. 
Stephen said that zinc and nickel ores gave similar results. 


Cable Interruptions. Date of Interruption. 


Latakia—Palura ............... eee eene May 26, 1910 
Jeddah—Suakim se. cesses sse dase seere renis Mar. 4, 1912 
Salonika—Lemnos  ........... eere oes April 18, 1912 
Chio — Lenedos.... e otoxeriveae Choi a: fik eR ... April 20, 1912 
Syra—Chio (1 and 2) .................. eese April 20, 1912 
Scalamova—Samos .......... eee een ee April 21, 1912 
Marmariza—lHthodes................. eese cene April 21, 1912 
Bessika—Tenedos — ........... eee nee A pril 24, 1912 
Poulocondore—Pontianac........ccercsecsscecsencesees July 5, 1912 
Tokyo “QUAM ess 9 XXI ted REV ERPNCE MI Qd a POR RD Sept. 10, 1912 


Bonny Duala.......ccccssssesesssceccceveees ME Nov. 19 1912 
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Use of Steel in Transmission Line Structures.—The 
* Engineer" remarks that the quantity of steel entering into 
the construction of some of the great transmission systems may 
prove surprising to those who underestimate the importance 
of tower structures. The Southern California Power Co. has 
so far used 20,000 tons of steel in tower construction. For the 
150-mile transmission from the Mississipi river development at 
Keokuk, Iowa, to St. Louis, 10,000 tons have been ordered. 
The Georgia Railway and Power Co.’s system comprises 5,000 
tons, and the Connecticut Power Co.’s lines 3,000 tons. In 
comparison with these figures it is interesting to note that an 
average 10-story office building, occupying ground 80 ft. by 
150 ft., requires about 1,200 tons of steel, and that the large 
Californian system cited above contains enough to build a dozen 
steel arch bridges like that spanning the gorge at Niagara. 


Postmaster-General’s Report.—As we go to press we have 
received a copy of the Postmaster-General’s report. We hope 
to deal with this in extenso in our next issue, but may here call 
attention to some of the features of electrical interest. With 
regard to wireless telegraphy, it is stated that the number of 
radio-telegrams dealt with at the Post Office coast stations 
continues to increase, the outward radio-telegrams to ships 
reaching a total of 6,680 during the year, as compared with 
5,640 in 1910-11, and inward radio-telegrams from ships 37,827, 
as compared with 34,161 in 1910-11, the total increase being 
4,706, or 11°8 per cent. The total number of British ships 
equipped with wireless apparatus 18 now about 425, as com- 
pared with 290 twelve months ago. During the year 153 new 
licences, covering 202 land stations, were granted in the United 
Kingdom under the Wireless Telegraphy Act. A large amount 
of space is devoted to the present condition of the telephone 
system, and hopes of better things in future are held out. 


Pole Height Estimator.— According. to the “ Electrical 
World,” the line department of the Milwaukee Electric Rail- 
way & Light Co. is making use of a pole height estimator, with 
which an ordinary lineman can sight over the object to be 
crossed and read directly on a scale the pole required to give 
5 ft. clearance when sct in the ground to the proper depth. 
The estimator is similar in optical principle to the mariner’s 
device for reading star altitudes, although simplified and 
arranged with scale calibrated directly in pole heights. To 
use the estimator, the lineman measures with tape or by pacing 
a distance of 50 ft. from the point beneath the tree or obstacle, 
and then, from this distance, sights through the estimator tube 
at the tree top or obstructing line. Turning a knurled thumb- 
screw at the side rotates a level until its bubble, seen in a 
49 deg. mirror, appears alongside the centre of the tube. After 
bubble and object have been sighted together in the tube, the 
pointer shows on the calibrated scale the exact height ofthe 
pole, including clearance and setting allowances. Poles 25 ft. 
high are provided to be set 4-5 ft. in the ground, 45 ft. poles 6 ft. 
and 75 ft. poles 7-5 ft., with proportionate amounts for inter- 
mediate heights. The estimators weigh only a few ounces, and 
can be carried in the vest pocket. 


Spectra of Fluorescent Röntgen Radiations.—In a 
Paper on this subject read before the Royal Society recently 
by Mr. J. Crosby Chapman, the author points out that radia- 
tions belonging to groups KL have been investigated as regards 
their X-ray properties. The absorption of the various radia- 
tions of both groups in copper, silver and platinum has been 
found. In all cases it is shown that, if radiations from different 
groups suffer the same absorption in aluminium, then they are 
equally absorbed in any other element. It happens that 
bromine and bismuth, though in different groups, emit radia- 
tions of equal penetrating power, so that as regards total 
energy absorption they are identical radiations. The intensity 
of the corpuscular radiation produced in tungsten and copper, 
and the ionisation resulting in ethyl bromide and nickel carbonyl, 
when equal amounts of energy of the two radiations were 
absorbed in the various substances, have been measured, and 
were found in each case to be independent of the radiator 
(bromine and bismuth). The results prove that these two 
spectra of radiations of groups KL are identical in their nature, 
as is shown by measurements on radiations in both groups 
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which test their (1) penetrating power in elements, (2) power 
of producing corpuscular radiation, (3) power of ionising. 
This suggests that the mechanism of production is the same 
though the elements emitting the radiation differ widely in 
atomic weight. The further light which this throws on the 
internal structure of the atom is discussed. 

Extensions to the Generating Stations at Niagara Falls.— 
All the large generating companies on the Canadian side of 
Niagara Falls are at present engaged in building extensions to. 
their systems with a view to utilising all the water available for 
power purposes under the existing treaty. The Toronto Power 
Co. has a number of new units already m place, and early next 
year will complete its station, which will have equipment aggre- 
gating 125,000 m.P. A new line fitted with pin insulators and 
operated at 85,000 volts will also be in operation between 
Niagara Falls and Toronto. The Canadian Niagara Power Co. 
is completing its station building and installing additional units. 
It will expend £250,000 in the next two years in enlarging the 
forebay so as to be able to get enough water to generate all the 
electricity that it can dispose of under the treaty. The station 
of the Ontario Power Co. has been doubled in size and will 
shortly be completed. With the installation of two 12,000 kw. 
units now on order the Company will be using almost all the 
water granted toit by the Dominion Government. The stations 
on the American side of Niagara Falls are now using all the water 
allotted to them by the Secretary of War ; and whilethe granting 
of additional water up to the amount at the disposal of the 
United States under the treaty is dependent on the Secretary 
of War, there does not appear to be any inclination on the part 
of the Washington officials to release any of this water for power 
purposes. For the present, therefore, and probably for some 
time to come, the stations on the American side have reachcd 
their maximum development, and no further development will 
be possible on either side of the Falls after 1915, for by that 
time all the available water will be used. 

Electric Cooking in the U.S.A. Navy.—According to the 
plans of the United States Navy, electric energy will be largely 
employed in the future for cooking and for operating the galley 
labour-saving machines on board the battleships because of its 
cleanliness, efficiency and convenience. By adopting electri- 
city for cooking, the coal, ashes and gas will! be eliminated; 
whilst the preparation of food, such as the peeling of vegetables, 
mixing of dough, &c., will be performed by machinery instead 
of by hand. The entire ship's company of over 900 officers and 
men on a modern battleship is served by à commissariat branch 
of approximately 16 men. Such a vessel would have an officers’ 
galley with four sections of range, a crew's galley with eight 
sections of range, and other miscellaneous appliances, a 
bakery, a general mess pantry, where dishes and cutlery are 
washed and stored, besides a butcher shop and a cold-storage 
plant. The galley equipment, which works at 120 volts, in- 
cludes electric ranges, an egg and cake machine, meat grinder 
or food chopper, meat slicer and vegetable peeler. Each 
section of the electric range contains an oven, a broiler, four 
hot-plates and a switch cabinet above. The ovens are capable 
of reaching a temperature of 500°F. within 40 minutes; the 
broilers will attain à bright red heat within three minutes and 
the hot-plates will reach 750^F. within 18 minutes. When all 
heater units are in full operation, the maximum power required 
per section is 31 kw. A 1 H.P. motor is employed to drive the 
egg and cake machine. The meat grinder is driven by a 1 H.P. 
motor and has a capacity of 300 Ib. of raw beef, or 700 lb. of raw 
pork, per hour. In place of the meat grinder a meat and food 
chopper, capable of mincing all sorts of food and requiring a 
3 H.P. motor, is sometimes supplied. The meat slicer is also 
motor driven. The electrically-driven vegetable peeler is 
capable of peeling 1,000 lb. of potatoes per hour, and requires 
a lu.p. motor. The bakery equipment consists of electric 
ovens and a motor-driven dough mixer. Size No. 1 of electric 
oven has a capacity of 84 210z. loaves of bread per hour, while 
size No. 2 has a capacity of 56 loaves per hour. About an hour 
is required for a No. 1 oven to reach a temperature of 500°F. 
This size of oven uses 15 kw. on full heat and half this power on 
low heat, with an output of 12 lb. of baked bread per kw.-hr. The 
general mess pantry is equipped With an electric dish washer, 
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which has a capacity of 6,000 pieces washed and rinsed per hour. 
Power is supplied by a 1 H.P. motor. Motor-driven ice cream 
freezers are also being supplied for the larger vessels. These 
freezers have a capacity of 200 quarts in two hours and require 
a 4 H.P. motor. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


A further instalment of the article by Dr. W. Lulofs on *' Arma- 
ture Reaction in Lap-wound Machines ” is given on p. 340. 


Mr. D. S. Martin contributes an article on '* The 1912 Activities 
of the Illuminating Engineering Society of America "' (p. 343). 

The conclusion of our translation of Mr. G. Brecht's article on 
** Electrification of Main Lines " will be found on p. 338. | 

At a recent mecting of the Institution of Civil Engineers a Paper 

was read by Mr. C. J. B. Cooke on ** Mechanical Handling of Coal for 
British Locomotives " (p. 345). 

In our Leading Article we discuss ** The Trend of Electrical Enter- 
prise " as indicated by the Parliamentary notices of applications for 
powers for electric light and traction undertakings. 

We give an account of the discussion that took place at the meeting 
of the Institution of Electrical Engineers last week, when Mr. J. 5. 
Peck read his Paper entitled “ Earthed versus Unearthed Neutrals 
on Alternating-Current Systems.” This Paper has also been dis- 
cussed by the Manchester Local Section (p. 352). 


Interesting Consular reports are abstracted (p. 365). 


Parliamentary.—The Select Committee of the House of Commons 
on the Marconi Agreement have continued their sittings during the 
week (p. 328). 

Legal.—The arbitration between the National Telephone Co. and 
the Postmaster-General has been continued this week (p. 360). 


Companies Meetings and Report:.—Meetings of the Cordoba 
Light & Power Co., Douglas Southern Electric Tramways. River 
Plate Electricity Co., and Tramways (M.E.T.) Omnibus Co., are 
reported (p. 370). 

The directors' reports of the Adelaide Electric Supply Co., British 
Columbia Electric Railway Co., Bu'lers Limited, and West Kootenay 
Power & Light Co. are abstracted (pp. 369-370). 


PERSONAL. 


Mr. Thos. J. MeKavanagh has resigned the position of chief elec- 
trician of the cable steamer “ Minia,” and on the Ist inst. he took 
up his duties as lecturer and demonstrator in electrical engineer- 
ing at the Technical Institute. Shawinigan Falls, Quebec. Mr. 
MeKavanagh is equipping the electrical engineering laboratory and 
he would be glad to have lists from makers. 


The borough electrical engineer at Dudley (Mr. C. E. Savage) has 
given three months' notice of intention to determine his engagement. 
The resignation has been accepted and the Council have thanked 
M^. Sivage for the able manner in which he has conducted the 
working of the power station during his engagement. 


APPOINTMENTS VACANT AND FILLED. 


The Brush Electrical Engineering Co. (Ltd.) invite applications for 
the post of chief electrician at their Falcon Works, Loughborough. 


Applications to the Managing Director, 1, Kingsway, London, W.C. 
See advertisement. 


Bexley Urban District Council require an electrical engineer and 
tramways manager. Salary £300 per annum. Applications by 
noon Dec. 14. : 


Mr. J. D. Taylor, assistant superintending engineer of the engineer- 
ing department of the Post Office, has been appointed superintending 
engineer of the East District, Scotland. 


Mr. B. J. E. Bruce, junior assistant electrical engineer of the 
Hull tramways, has been promoted to the position of assistant to the 
tramways electrical engineer. 


Mr. Geo. Chadwick has been promoted to the position of senior 
charge engineer at Colne. 


Mr. Geo. Edw. Williamson, of Finchley, has been appointed second 
charge engineer at Ilford at £120 per annum, increasing by annual 
incrementa of £10, to £150 per annum. 


' Vickers being in the chair. 


Engine." 


Mr. P. G. Campling has been promoted from third to second engi- 
neer-in-charge at Bermondsey (in succession to Mr. Ingram, resigned) 
at asalary of £120 per annuni, rising by two annual increments of £10 
to £140. Mr. C. J. Oake, junior engineer-in-charge. succeeds Mr. 
Campling at a commencing salary of £110, rising by two annual 
increments of £10 to £130. 


INSTITUTIONS AND SOCIETIES. 


Newcastle Section of the Institution of Electrical Engineers.— The 
annual dinner of this section will be held in Messrs. Tillev's Market- 
street Rooms, Newcastle-on-Tyne, on Friday. December 20th. Those 
intending to be present are requested to communicate with Mr. 
H. W. Clothier. 


British Engineers’ Association.— This Association held its inaugural 
dinner on Tuesday evening last at the Hotel Metropole. Mr. Douglas 
In proposing the toast of the Association, 
Sir Walter Hillier said that so far as the scheme for promoting the 
interests of the British engineering world in the Far East was con- 
cerned. he was impressed, not only by the ideals which were aimed at, 
hut by the urgent. necessity of such a combine if British engineers 
were to overcome the forces arrayed against them. The experience 
he had gained in China enabled him to identify himself most he irtily 
with the scheme. which he was convinced was a matter of paramount 
and urgent importance. Although British imports and exports still 
headed the list in the volume of Chinese trade, our lead was seriously 
menaced in consequence of the greater energy and enterprise of 
foreign competitors. With regard to machinery. railway material, 
mining and electrical plant. and so forth, we could not hope to main- 
tain a lead by continuance in the old methods. Our German com- 
petitors seemed to be beating us in many lines. They did not beat 
us, he believed. by the superiority of the appliances they supplied, 
nor necessarilv in the matter of price, but their success undoubtedly 
lay in their enterprise, which was so much keener with them than 
with us. 

Royal Institution.—The following are among the lecture arrange- ` 
ments at this Institution, before Easter: Sir James Dewar, F.R.S., 
Fullerian Professor of Chemistry, a course of six experimentally illus- 
trated lectures, adapted to a juvenile auditory. on Christmas Lecture 
Epilogues: Alchemy. Dec. 28; Atoms, Dec. 31; Light. Jan. 2; 
Clouds, Jan. 4; Meteorites. Jan. 7; Frozen Worlds, Jan. 9. Prof. 
B. Hopkinson, F.R.S.. two lectures on ^* Recent Research on the Gas 

Mr. W. B. Hardy, two lectures on *' Surface Energy.” 
and Sir J. J. Thomson. F.R.S., six lectures on *' The Properties and 
Constitution of the Atom." "The Friday evening meetings will 
commence on Jan. 17, when Sir J. J. Thomson will deliver a dis- 
course on * Further Applications of the Method of Positive Rays.” 
Succeeding discourses will probably be given by Prof. J. O. Arnold. 
F.R.S.. Prof. A. Gray. Mr. C. T. R. Wilxon, F.R.S.. the Hon. R. J. 
Strutt, F.R.S., Dr. A. E. H. Tutton, F.R.S., and other gentlemen. 


British Electrical and Allied Manufacturers’ Association.—The 
annual general meeting of this Association will be held at the Insti- 
tution of Electrical Engineers, Victoria Embankment, London, W.C., 
on Fridav, Jan. 24, 1913, at 2:30 p.m. The business of the meeting 
will include the reading of the annual report and balance-sheet and 
the election of five members of Council to fill retirements under the 
Articles of Association. "l'heannual dinner of the Association will also 
be held on Friday, Jan. 24, 1913. The Right Hon. Lord Ampthill, 
G.C.LE., president of the Association, will preside. Details will be 
published shortly. 

Faraday Society.— Principal Laurie has been invited to dine with 
the members of this Society at 6:30 p. m. on Tuesday evening next at 
the Holhorn Restaurant. Members desirous of being present are 
requested to communicate with the secretary not later than to-day. 

Royal Society.—The following were among the Papers read at the 
meeting of this Society vesterdav afternoon ; ** The Direct Production 
of Characteristic Róntgen Radiations by Cathode Particles," bv Dr. 
R. T. Beatty; “ The Penetrating Power of y-Rays from Radium 
C," by Mr. A. S. Russell; * The Photo-Electrie Behaviour of tron in 
the Active and Passive State," by Dr. H. S. Allen; and ‘ A Deter- 
mination of the Radiation Constant." by Mr. H. B. Keene. 

Dynamicables.—The members of this Society will hold a dinner at 
the Hotel Cecil, London, on Wednesday next, Dec. 11th. Mr. J.S 
Highfield will be in the chair. 


Verein Deutscher Ingenieure.— The next meeting of the English 
members of this association will take place on Dec. 10 at 8 p.m., at 
Frascati's Restaurant, Oxford-street, London, W., when a discussion 
on a Paper on “ Combined Hot Water and Electr.city Supply for 
Private Houses," recently read before the Royal Sanitary Institute, 
will be opened by Mr. Rudolf Herzfeld. 
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‘First International Congress of Electroculture.— The first inter- 
national congress of electroculture, which has just been held at Rheims, 
was attended by numerous scientists and fagriculturists as well as by 
several delegates from foreign governments. Messrs. Besty, Kóvessi 
and Pilsondsky, representing France. Hungary and Russia respec- 
tively, showed the part which electricity can play in agriculture, as 
regards the nitrification of the soil, in accelerating and increasing 
the results and improving the quality of the products. Messrs. 
A. Gautier, Berthault & Le:ler dealt with the use of electricity from 
the electro-mechanical point of view, and in its application as an 
efficient and economical means of fertilisation; the indirect em- 
plovment of electricity, especially in the manufacture and treatment 
of manure, the use of coal and water power and other more specialised 
subjects. The second congress will be held at Paris in 1914. 


Physical Society’s Annual Exhibition.—This exhibition, which 
is to be held on Tuesday. the 17th inst., at the Imperial College of 
Science, South Kensington. will be open in both the afternoon (from 
3 p.m. to 6 p.m.) and in the evening (from 7 p.m. to 10 p.m.). Mr. 
S. G. Brown will give a discourse at 4:30 p m. and again at 8 } p.m. on 

** Some Methods of Magnifying Feeble Signalling Currents.” Some 
30 firms will b» exhibiting. We understand that invitations have 
been given to the Institution of Electrical Engineers. the Institution 
of Mechanical Engineers, the Faraday Society, the Optical Society 
and the Róntgen Society. Admission in all cases will be by ticket 
only, and, therefore, members of the societies just mentioned (in- 
cluding also the Physical Society) desiring to attend the Exhibition 
should apply to the secretary of the society to which they belong. 


Institute of Metals.--The annual general meeting of the Institute. 
which in former years has been held in January, will next year take 
place in the spring. the dates selected being March 11th and 12th. 
1913. The meeting will take place at the Institution of Mechanical 
Engineers, Storey's Gate, Westminster, S.W. In the evening of the 
first. day the annual dinner will take place. Amongst the Papers 
that will be presented will be Dr. G. D. Bengough's Second Report 
to the Corrosion Committee, in which he will deal with the results 
obtained from the experimental condenser which has been running 
continuously at Liverpool since the beginning of April. Various data 
have been collected concerning temperature. amount of water con- 
densed, vacuum, &c.; these show that the conditions to which the 
condenser tubes have been subjected reproduce, as closely as can be 
expected, average conditions of service in the mercantile marine. 
Three tubes of each composition represented in the plant will be 
withdrawn in December, cut up longitudinally and subjected to a 
detailed examination, chemical and physical. "The research into the 
causes of the corrosion of condenser tubes, which is costing £100 per 
annum, will not be completed for ancther two-and-a-half years. As 
the funds at present in hand will not permit of the research being 
carried on beyond the end of the present year, the Committee earn- 
estly hope that individuals and firms interested in the subject will 
afford the necessary financial assistance. As a result of a suggestion 
contained in a Paper on “ The Nomenclature of Alloys," read by Dr. 
W. Rosenhain, B.A., before the Institute of Metals in January last, 
a committee consisting of representatives of the Institute of Metals 
and Allied Societies has been appointed under the name of the 
Nomenclature Committee, and will shortly hold its first meeting. 
The following representatives on this Committee have been ap- 
pointed: Institute of Metals: Dr. W. Rosenhain, B.A. (Chairman 
of Committee), Mr. G. A. Boeddicker, Prof. H. C. H. Carpenter, Dr. 
Cecil H. Desch, Engineer Rear-Admiral G.G. Goodwin, R.N., Mr. 
G. Hughes, Sir Gerard Muntz, Mr. A. E. Seaton, and Prof. T. Turner. 
Institution of Electrical Engineers: Mr. W. Murray Morrison,; 
Institution of Mechanical Engineers : Mr. G. Hughes ; Institution of 
Naval Architects: Sir W. E. Smith, C.B.; Institution of Engineers 
and Shipbuilders in Scotland : Mr. Ales: Cleghorn; North-East 
Coast Institution of Engineers and Shipbuilders : The Hon..Sir. C. A. 
Parsons; and Society of Chemical Industry : Prof. W. R. Hodgkinson. 
It is proposed that this list shall be further extended as may be found 
desirable. Another Committee has been appointed by the Council for 
the purpose of assisting the Dominions Royal Commission in their 
inquiry into the question of the supply of non-ferrous metals and ores 
in this country. A report dealing with this subject is being prepared 
by the Committee, of which Prof. T. Turner is the honorary secretary, 
other members being : Messrs. G. A. Boeddicker, W. Murray 
Morrison, Leonard Sumner and Sir Gerard Muntz. 


EDUCATIONAL NOTE. 


Northampton Polytechnic Institute.—The annual prize distribution 
and students’ conversazione of this Institution will bə held to-day. 
The Most Honourable the Marquese of Northampton, K.G., will 
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distribute the prizes and certificates and the proceedings will pro- 
bably be of interest outside the walls of the Institute. The conver- 
sazione for members and students will be continued to-morrow, when 
the building will be thrown open to the whole of the members, 
students and their friends: 


ARRANGEMENTS FOR THE WEEK. 


MONDAY, Dec. 9th. : 
INSTITUTION oF Post OFFICE ELECTRICAL ENGINEERS. 


6 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ Directive Wireless 
Telegraphy," by Mr. F. Addey. 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Armstrong College, Newcastle. Paper on 
" Earthed v. Unearthed Neutrals,” by Mr. J. S. Peck. This 
Paper will also be read at Middlesbrough on Wednesday, 
December llth. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Mecting at Bristol.. 
Royat SOCIETY OF ARTS. 
8 p.m. Meeting at John.street, Adelphi, London, W.C. Lecture 


on '* Methods of Economising Heat," by Mr. C. R. Darling. 
Cantor Lecture II. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
$ p.m. Meeting at Storey’s-gate, London, S.W. 
New Generating Plant for the Port of Calcutta," 


Robertson. 


TUESDAY, Dec. 10th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Meeting at the Municipal Se hoo] of Technology, Sack- 
Paper on “ Electric Theatre Installa- 


Paper on “ The 
by Mr. C. E. 


7:30 p.m. 
ville-street, Manchester. 
tion," by Mr. 5. Burns. 


INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at the Institution of Mechanical Engineers, 
Storev's.gate, London, S.W. Paper on “ The Generation and 
Distribution of Producer Gas in South Staffordshire," by Mr. 
H. A. Humphrey. 


ScorrisH SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at the Princes-street Station Hotel, Edinburgh. 
Paper by Mr. F. Creedy on * The Turbo-Converter.” 


FARADAY SOCIETY. 
Spm. Meeting at the Institution of Electrical Engineers. Victoria 
Embankment, London, W.C. Lecture on “The E.M.F. of 
Concentration Cells," by Principal A. P. Laurie. 


WEDNESDAY, Dec. 11th. 
Rovar SOCIETY OF ARTS. 


8 p.m. Meeting at John-strect, Adelphi, London, W.C. Paper on 
** Natural and Synthetic Rubber," by Dr. F. Mollwo Perkin. 


JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Royal United Service Institution, Whitehall, 
London, S.W. Presidential Address by Sir A. Trevor Dawson. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. 
$ p.m. Meeting at St. Bride’s Institute, Bride.lane, Fleet- street, 
London, E.C. Paperon“ Modern Methods of Electric Wi iring,” 
by Mr. Frank Broadbent. 


THURSDAY, Dec. 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on“ A Single- phase Motor with Pole-changing W indings," by 
Messrs. J. S. Nicholson and B. P. Haigh. 
DUBLIN Section OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
4 p.m. Meeting at the Royal College of Science, Upper Merrion- 
street, Dublin. 
THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Licut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, December 9th, " A " Com pany.—Com pany Training, 7 p.m. to 


10 p.m. 


Tuesday, December 10th, “ B" Company.—Recrutt Training, 7 p.m. to 


10 p.m. Company T raining. 7 p.m. to 10 p.m. 
Thursday, December 12th, 'C" Company.—Company Training, 7 p.m. 
to 10 p.m. 


Friday, December I3th, “ D" Company.—Recruit Training, 7 p.m. to 
10 p.m. Company Training. 7 p.m. to 10 p.m. 

Saturday, December 14th. * C" Company.—Run at Fort Coalhousc. 
Parade at Fenchurch-street Station at 3 p.m. Dress: Service 
dress, putties and great coat. 

Headquarters will be opened for regimental business from 10 a.m. till 


12 noon. 
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STEPNEY (LONDON) ELECTRICITY SUPPLY ACCOUNTS, 
1911-12. 


The year ended March 31 last was the most successful in the 
history of the electricity undertaking of the Borough of Stepney. 
This is shown by the fact that the sales of energy increased by nearly 
three million unite, or over 31 per cent., and also by the fact that the 
surplus, after providing for all capital charges, amounted to £12,757, 
compared with £1,769 a year ago, and £5,260 the highest figure prc- 
viously recorded. A showroom and systematic advertising and 
canvassing have played an important part in the great development 
of the supply during the past year. 

The present accounts embody the results of the first complete 
year's working of the new station at Limehouse under condensing 
conditions. Up to October, 1910, when river water for condensing 
was first availab!e, it was more economical to run the Whitechapel 
station than that at Limehouse, but the load has now been trans- 
ferred to the latter station with beneficial results, as will be seen 
from the following figures :— 


———— 


1909.10. | 1910-11. | 1911-12. 


Units generated* ( Limehouse)... ...... 385,155 | 4,778,389 | 13,560,994 


5 (Whitechapel) ...... 6,374,322 | 3,899,370 174,292 
Cost Of COMM adeo oe A a edad £12,290 £13,532 £11,995 
Cost of coal per unit generated......... 0-436d. 0-374d. 0-210d. 


The coal, it may be noted,is now delivered by barge instead of by cart. 

Owing to the rapid increase in the load, it would not be possib!e 
for the works to h-2ve safely got through the present winter's load if it 
had not been for the fact that an arrangement has been come to with 
the Poplar Borough Council for a 1,000 kw. stand-by. 

An important development of the past year was the completion of 
the Wapping sub-station. This sub-station was first put to work on 
December 21, 1911: It is supplied with high-tension alternating 
current from the Limehouse station, and converts it to low-tension 
continuous current for distribution to neighbouring consumers, 
among whom may be mentioned the Port of London Authority. 

The progress of the undertaking is shown by the following statis- 
tics for the past three vears, and also by the analysis of the accounts 
where the cost per unit sold for each item is set out :— 


| Year end d 


— March 31, | March 31, ' March 31, 
1912. 1911. ; 1910. 
Number of units sold for— | 
Private lighting........................ 3,722,892) 3,320,303, 3,027,891 
Private power sc LLL J| $698,500] 3821362, 3.988.215 
Public lighting..................... es. 1,149,220| 1,151,337) 1,165,372 
Electric traction ...................... Nil. Nil. 
Bulk supply .... eet rn 813,291! 427,693 
TOTAL OUTPUT............ € 11,972,955, 9,106,293, 8,009,174 
Total number of units generatcd...... 14,684,998, 9,680,800, 8,014,717 
» » » purchased in 
nup E bane ence tees E 92,681 | 1,053,030; 1,027,429 
Number of units used on works....... 630,127 437,835 257,482 
d , lost in distribution &c.| 2,124,597| 1,189,752 775,490 
Percentage of ditto to units gene- 
rated and purchased.................. 14-4 11:1 8-6 
Total maximum load..................... 5,485 kw. | 4,091 kw. | 3,669 kw. 
Load factor of whole supply............ 25-0 25:4 24-9 
TOTAL NUMBER OP CONSUMERS ... 1,585 1,583 «ur 
Total number of motors connectcd 1,353 1,109 
Total capacity of all motors con- 
nected oi iiss letestui OUS 11,396 9,101 ae? 
TOTAL CONNECTIONS, IN KILOWATTS 16,082 13,436 1 1,598. 
Per unit sold. 
Generation Expenses. 1911-12. 1910-11. 
Wiel 215i dedi ad esr T T £11.995 
Destructorsteam (949,712 units generated) 1.017 0-26d. ... 0-13d. 
Elec. purchased from Poplar................ 117 } 
Oil, waste, water, KC... ccc cece eee eeeeees 562 ... O-Old. ... 0-03d. 
Wages dt Station: 1aexcvesc exse tense ee rng 4,276 ... 0-03d. ... 0-10. 
Repairs and maintenance ................... 1,292 ... 0-03d. ... 0-0-kl. 
Total Generation Expenses ............ £19,289 0-38d. 0-60. 
Distribution Expens:s. 
rrr eec E £54 ... 0-00d. ... 0-00d. 
Re pairs and maintenance of mains ....... 903 ... 0-01d. 5 
3 ji meters, &c. 480 ... O-Old. H 0:02d. 
Total Distribution Expenses ............ £1.037 0-024. 0-024. 


* Generated from coal only. 


Per unit sold. * 


Management Expenses, &c 1911-12. 1910-11: 


NI, Mm oiaren NSi £2,846 ... 0-06d. ... 0-07d 
Stationery and printing ................... 314 
Publicity expenses ..............eeeeeeeeeeeee 361 0-01d. ... 0-02d 
General establishment charges............. 1,117 ... 0:02d. ... 0-02d 
Pro portion of central establishment charges 200 0-01d 0-01d 
Parliamentary and legal ex penses ......... 136 cx 
Insuranccs, compensation, &c.............. 338 ... 0-01d. ... 0-01d. 
Total Management Bxpenses, &c. ...... £5,312 0-11d. 0-134, 
Rents, rates and taxes................ceeeeeeeee e £2,449 ... 0-05d. ... 0-06d. 
TOTAL WORKING EXPE SES (ex. capital l 
Charges) accorte 1 2: S 02 2 eae RYE esai £28,087 ... 056d. ... 0'81d. 
Capital Charges 
Interest OE £13,273 ... 0-27d. ... 0-31d.. 
SINKING fund «iiec esee bd Ed 12,951 ... 0-26d. ... 0-26d. 
Total Capital Charges.................. .. £26,224 ... 0-53d. ... 0-57d. 
TOTAL WORKING EXPENSES (inc. capital 
Charges) rarai raea tub Hunt Sa EVE ped ouis £54,311 ... 103d. ... 1:384. 
Revenue. 
Private lighting. power and heating | 
(less bad debts)......................... es. £58,852 
Bulk supply 155: duae o nore eene 332 1-31d. 1:-42d. 
Public lighting ......... ease pinu duds. Dido sede 6,126 
Meter rents, & « iiie cover eter ais 973 ... 0-02d 0-02d 
Poplar Council (stand-by charge) ......... 600 ... 0-01d — 
Minimum guarantcecs .....c.cceeseeseeeeeeees 103 
Intercst from bank rs and investmcnts... 290 L 0-01d 0-0ld. 
TOTAL RBVENUE ......... siratni cagdageaweaiees £67,276 135d. 1 . 
Balaneoscs ence ota voco xh ace vedo £12,965 ... 0-26d. ... 0-07d" 
The balance has been allocated a5 follows :— 
Cost of temporary work... eeceiieeie eee tees eroe ata naue £226 
Furniture, fittings, KE 248 
Consulting engincer's fces account. ......cceee ceeee cece eeeeee 300 
Expenses re COO CHANCE ADOQEN HDHNS 126 
Amount written off capital account in respect of assets 
now non-existent 5.106000 ese eee epe sas roe bro va Ta na au Ead 1,426 
Contribution to reserve acCOUNL......ccccccecseoceneneceeceees 10,483 
Increase in amount carried forward...................... eese. 156 


The total capital outlay at March 3Ist last was £434,280, the 
various itenrs forming this total being as follows :— 
Pcr kw. of plant 


installed. 

Lands € 6 assed. educ doe araa a EER £29.800 ...... £2-9 
Dulllings- q25$iuieencdivxctxitase neu epi S707) us 11-3 
Machinery ^ zoecxisecs esta ces ex estet sx eod 135,000  ...... 17:5 
j E MPO 155,286 ...... 20-1 
DGTVICES < sot cescccdvenstace sns ve VEDRAD A d SA 20,351 ...... 2-6 
Metër. M "E 13,719 ...... ]:3 

£434 280 £50-2 


The total capacity of the generating plant at the above date was 
7,120 kw. 


BOOKS RECEIVED. 


{Copies of the undermeuntioned wo ks can be had f «m The Ele:trictan o fice, post free 
(uniesa otherwise stited), on receipt of puolishel p-ice, siding 31, or books published 
under 23., and 5 per cent. for books put lish d net. Add 10 per cent. for abroad or for 
foreign books. ] 


“The Principles of Applied Electrochemistry.” 
D.Sc. (London, 1912: Edward Arnold.) 18s. net. 

“ Electroplating.” By W. R. Barclay and C. H. Hainsworth. (London, 
1912: Edward Arnold.) 7s. 6d. net. 

" Design of Electrical. Machinery." 
Alternators, Synchronous Motors, 
(New York, 1912: 
6s. 6d. net. 

“ The Indi»ator Handbook : 
C. N. Pickworth. 


By A. J. Allmand, 


By W. T. Ryan. Vol. III.— 
Rotary Converters. lst edition. 
J. Wiley & Sons. London: Chapman & Hall.) 


A Practical Manual for Engineers.” By 
Part II.—'The Indicator Diagram, Its Analysis and 
Calculation. oth edition, revised and enlarged. (Manchester: Emmott 
& Co.) 3s. net. 

“The * Mechanical World’ Electrical Pocket Book for 1913.” 
chester: Emmott & Co.) 6d. net. 

" Die Veranschlagung elektrischer Licht. und Kraftanlagen unter 
Benutzung vorgedruckter Formulare.” By B. Jacobi. (Munich ind 
Berlin, 1912: R. Oldenbourg.)  M.7. 

“ Deutscher Kalender fiir Elektroteehniker: 
born and G. Dettmar. 


(Man- 


1913." By F. Upp:n- 
(Munich and Berlin, 1913: R. Oldenbourg.) 
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APPLICATION OF THE SELENIUM CELL TO 
PHOTOMETRY.* 


BY A. H. PFUND. 


Summary.—The selenium cell, when used as a photometer, will yield 
accurate results if (1) monochromatic light is used, (2) an accurate sensi- 
bility curve has been cs*ablished, and (3) if the exposure is short and mad^ 
automatically. Talbot's law is found to hold; and an ex pression is found 
for the relation between incident encrgy and galvanometer deflection. 
Under faint illumination the cell is most sensitive to yellowish-green light, 
and under intenso illumination to red light. 


The remarkakle property possessed by selenium of changing its 
electrical resistance upon illumination has led many investigators to 
construct photometric devices involving the use of a selenium ccll. 
In spite of all past efforts, however, the sclenium cell has failed to 
establish itself in the field of exact photometrv—a state of affairs 
directly attributable to the complex peculiarities displayed by 
selenium. Recently the writer was esked to devise a method of 


Fio. L 


measuring the energy in the visible spectrum carried by 2 beam of 
monochromatic light which had suffered diffuse reflection from 
plaster-of-paris surface. In view of the fact that bolometers, &c., 
are entirely too insensitive for work of this nature, the selenium cell 
was chosen. Not only is the latter tremendously sensitive, but, in 
addition, its range of sensitiveness extends through the entire visible 
spectrum. It is the object of this Paper to define the conditions under 
which accurate results may be obtained, and also to cell attention to 
the difficulties that present themselves when the selenium cell is 
applied to heterochromatic photometry. 

General Outline of the Work.—1t is first essential to establish a 
sensibility curve, i.e., a curve showing the relation between changes 
in resistance of the cell and the wave-lengths of the exciting light. 
The relation between galvanonieter deflections and energy has been 
found to change in & complicated manner as one passes through the 
spectrum, so that it seemed advisable to refer all measurements to the 
initial sensibility curve, the intensity of a strong beam of light being 
cut down by a rotating sector or other device until the galvanonreter 
deflection is the same as that indicated on the sensibility curve. Next, 
the relation between the incident energy and the resulting change in 


à 


. Fic. 2. 


resistance of the selenium cell is investigated, and a law connecting 
these two quantities is established. The important result follows, 
that, under the adopted method of procedure, the sensibility curve 
is not fixed but varies in a remarkable manner with the intensity of 
illumination. Finally, the applicability of Talbot's law, and hence 
the justifiability of using a rotating sector, is established. 
Method.—The light from a Nernst lamp L (Fig. 1), after having 
been passed through the mirror spectrometer 5, M,PM,, was resolved 
into a spectrum which was brought to a focus in the plane of the slit 
S,. This slit transmitted a bundle of quasi-honrogeneous rays which 
fell upon the concave mirror M; and, after reflection, were projected 
either upon the thermal couple T or the selenium cell C. The latter 


——— —— —— — — 
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| * Abstract of an article in the “ Physical Review.” 


was connected in the circuit of a simple potentiometer, a3 shown in 
Fig. 2. The object of the auxiliary circuit E,R,R, wes to introduce 
a slight counter- E.M.F. at the g :Ivanometer terminals end thus annul 
the initie! “ dark " deflection. It has been pointed out in one of my 
previous Papers* that a sc!cnium cell will furnish retiable results only 
when galvenometer deflections resulting from comparatively short 
exposures are taken. Tho device for procuring such exposures con- 
sisted of a circular disc of heavy paper, from which a 75 deg. sector 
had been cut out, and which wes mounted on the prolongation of the 
“second-hand " axis of a sm>ll alarm clock. This arrangem=nt, 
which yic!ded exposures of 12-5 seconds, was mounted at U in such a 
menner thet the exis of rotation of the paper disc passed through the 
prolongation of thc slit ànd was perpendicular to the plane of the slit. 
Under these conditions the light was admitted and cut off abruptly, 
results agreeing within less than 2 per cent. being obtained. 
Two Giltay cells were studied ; each exposed an are» of about 
] square micromotre end hed a resistence of 3x106 ohms. Their 
behaviour was so nearly the same thet the results obtsinod from but 
one are presented. Both were extremely sensitive, and, under the 
comparatively faint illumination to which they were exposed. showed 
no observable hysteresis due to successive exposures to differently 
coloured beams. Following in part tho course of procedure laid down 
hy Stebbins,f the full current was permitted to pass through the cell 
for severe] hours before a series of measurements was taken, and the 
temperature of the room was brought to about 21°C., efter which it 
was kept constent to within 1°C. When, finelly, a steady condition 
had been established, the selenium cell was exposed to the white light 
of an incandescent lamp until about twice the avere ge deflection to be 
expected in later measurements was obteined. After waiting three 
to four minutes, this procedure wes repeeted, and efter a subsequent 
intervel of four minutes, the resistances in box R, were readjusted in 
order to bring the galvanometer back to zero. All this means that 
the “dark” resistance, to which ell subsequent measurements are 
referred, is not that acquired by the cell after having been in darkness 


Galv. Deflection. 


Yin pp. 
Fic. 3. 


for a long time, but that acquired bv the cell subsequent to an 
exposure to white light. Such a course of procedure was found neces- 
sary, for the reason that a cell which had been kept in darkness for a 
long time, and which wes then exposed to light of the intensity used, 
required more than 10 minutes to return to its initial '' dark ” resist- 
ance—en interval of time entirely too long to be practicable. Under 
the actual conditions of the experiment the time interval rarely 
exceeded four minutes. 

Sensibility Curve.—In order to obtain deflections of sufficient magni- 
tude à 20-volt storage-bittery was inserted at E, (Fig. 2). The 
results are presented graphically in Fig. 3. It may be added that it 
was found possible, after or during s series of measurements, to expore 
the cell to light of any desired colour and to repeat previously obtained 
observations very closely. These results establish, I think, the fact 
that the selenium cell may be used with success to measure the 
intensity of monochromatic light accurately. 

Talbot's Law.—No matter what type of instrument is used to 
measure radiant energy, the use of a rotating sector must first be 
justified —for it is by no means evident that intermittent flashes of 
intense light will produce the same effect as a continuous beam of the 
sante total energy content, Experiments showed that Talbot's law 
holds to within 2 per cent. (the limit of accuracy) through the spectral 
region À = 450—785yp for an intensity range of 1: 18. 

Law Connecting E and D.—A number of investigators have formu- 
lated laws connecting the intensity or energy E of the exciting light 
and the resulting galvanometer deflection D, which is a measure of the 


* A. H. Pfund, " Phil. Mag., Jan., 1904. 
t J. Stebbins, " Astrophys. Jnl.," XXXIIL, p. 185, 1911. 
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change in conductivity of the selenium cell. The variety of results 
obtained would seem to indicate that the experimental conditions in 
the"several cases must have differed widely. As the final law will 
differ with the character of the cell, the time of exposure and the abso- 
lute intensity of light, it is to be stated definitely that the cell studied 
in this investiagtion was made by Giltay, the time of exposure was 
12:5 seconds and the mean intensity of light corresponding to 
E=60 mm. was 2-1 lux. Due toexperimenta! difficulties, no attempt 
was made to establish a law for very intense and very faint 
illuminations. 


Deflection in mm. 


From an inspection of a table of preliminary results it was evident 
that the law connecting E and D is very approximately of the form 
D—KEP, whore K and B are constant as long as the. wave-length of 
the exciting light remains unchanged. To evaulate B it is simply 
necessary to note the deflections corresponding to two values of the 
energy. 

The results are presented graphically in Fig. 4, where the heavy 
curve represents the various values of B and the dotted curve the 
sensibility curve corresponding to E=60 mm. It will be noted that 
for wave-lengths shorter than 650, the deflections are approximately 
proportional to the square root of the energy (B=0-5) while for wave 
lengths greater than A= 700p» the deflections are directly proportional 
to the energy (B— 1-0). 


SE 
= 


Deflection in mm. 
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These results offer, I think, a clue as to the difference between the 
so-called “ hard ” and “ soft " Ruhnrercells. They are characterised 
by the fact that the former are comparatively sensitive to variations 
of intense sources of light and comparatively insensible to faint 
sources, while the latter behave in the opposite manner. 

Change of Sensibility Curve with Intensity of Illumination —Since 
it has been demonstrated that the exponent B is not constant through- 
out the spectrum, it is evident that the form of the sensibility curve 
must vary with the intensity of illumination. To show how marked 
these variations are, the curves shown in Fig. 5 have been prepared. 


The intensities or energies corresponding to Curves I., II., IIT., and 
IV., are in the ratios 1: 4: 9: 16—the Curve II., which.has already 
been presented in Fig. 4, serving as a basis for calculation. It will be 
observed that Curve I., obtained under the faintest illumination, has 
its m»ximum in the greenish yellow, and indicates but faintly the 
existence of a maximum in the red. As the energy is increased four 
times, Curve II. is obtained, and from this it is seen that, while the 
deflections in the region of shorter wave-lengths increase only about 
two times, those in the red increase four times. The explanation 
of the remaining curves, and the reason for the tremendous increase 
of the maximum near 700,,, follows in a similar manner. 

With these results as a basis, the author proceeds to reconcile the 
discordant results obtained by various observers concerning the posi- 
tion of miximum sensibility in the spectrum. He also draws atten- 
tion to the very great caution that must be exercised in using a 
selenium cell to measure the intensity of white (undispersed) light. 
Assuming that the selenium integrates the effects of the various 
colours according to the sensibility curves presented, it is clear that the 
galvanometer deflections obtained will vary neither directly as the 
energy nor its square root, but according to some power determined 
jointly by the values of B (Fig. 4) and by the distribution of energy 
in the spectrum of the source. 

Only that method of procedure is free from objections which 
involves a calibration of the selenium cell against the same source 
whose variations in intensity are to be measured subsequently. 

Hysteresis Effects and Constancy of Behawvtour.—While, undoubt- 
edly, hysteresis, t.e., the effect due to previous exposure, is noticeable 
when the illumination is strong, no such effect was ever observed in 
the previous experiments—all of which were carried out under faint 
and only moderate intensities. In fact, while a sensibility curve was 
being determined it was found that any reading could be repeated, no 
matter to what coloured light the cell had last been exposed. As for 
constancy of behaviour with time, it may be stated that, while every 
well-made cell experiences an increase in resistance after having been 
made, it eventually reaches a steady state. While my experience 
with the Giltay cells does not cover a sufficiently great interval of 
time to make the drawing of conclusions permissible, I have found 
that cells made and tested by me in 1904 had retained all of their 
characteristics in 1909, when they were last tested. These cells had 
carbon electrodes and were preserved in an evacuated tube. It is 
hence to be concluded that a seasoned and well-made selenium cell is 
a reliable instrument. 


ELECTRIFICATION OF MAIN LINES.* 


BY G. BRECHT. 


(Concluded from page 297.) 


The discussion over the question of system leads to the following 
conclusions :— 

The State Railways of Prussia, Bavaria, Baden, Austria, Sweden 
and Switzerland have resolved, in accordance with the views of lead- 
ing electrical manufacturing concerns of these countries, as well as 
with those of one of the largest American firms, after thorough 
investigations that the single-phase system with high working 
pressure and low periodicity forms on the whole the most suitable 
system for electric traction on their main lines. 

At present there are electrified, or being electrified, on this system 
lines with about 2,300 miles of track employing single-phase motors 
with a total capacity of 600,000 m.P. Such are the facts which, 
although some other railways are satisfied with other systems, do 
not permit any doubt as to the suitability of the single-phase 
system, or as to main-line electrification generally. 

In the present state of electrical engineering, and with the expe- 
rience gained in the past, no necessity exists to delay if likely to prove 
advantageous electrification of main lines for reasons that develop- 
ment is still proceeding and that no uniformity has yet been arrived 
at. Can any system intended for practical purpose: be developed 
better than by practical use ? And must the fact that two or more 
ways are practicable to gain an end lead to using neither of them ? 


Steam Locomotives Versus Electric Trains.—The steam locomotive 
has developed in course of time into a more and more efficient, 
reliable and economical machine. This relative perfection of the 
steam locomotive forms one of the foremost reasons against a rapid 
and extensive introduction of electric traction on main lines. 
Although electric trains undoubtedly do possess advantages over 
steam trains, they are never so great as the electric tramways pos- 
sessed over the old horse-drawn trams. Subsequently it is more 


' Elektrische Kraftbetriebe und 


* Translation of an article in 
Bahnen.” 
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difficult for an outsider to understand the difference actually existing 
between the two system; in their detail as well as in their relation to 
the whole. 

These general observations will only permit one to refer broadly to 
the most essential of such differences without going into any figures. 
A railway service in technical and economical respect is composed 
of many links. In balancing the two systems against each other 
it is only the total of all conditions, the algebraic sum, so to speak, 
of all advantages and disadvantages, and not the differences in the 
individual terms, that should be considered. On such a base a bal- 
ance between the steam locomotive and electric locomotive leads to 
some interesting resulta in technical and economical respect. 

Two circumstances make it possible to construct electric loco- 
motives with higher power than is possible with steam locomotives. 
The machinery of the electric locomotive has only to convert electric 
energy drawn from the contact wire into its mechanical equivalent. 
The steam locomotive possesses in its engine a plant for the conver- 
sion of thermic energy contained in the steam into mechanic energy, 
and carries in its boiler also a complete equipment for the generation 
of thermic energy besides a tender for storing the necessary fuel 
and water. Owing to this, the service weight of a steam locomotive 
with tender is not much different from the weight of an alternating- 
current electric locomotive for the same continuous output, although 
the weight of the electric equipment may amount to more than the 
weight of the corresponding steam-engine plant. The continuous 
capacity of a steam engine is strictly limited by the boiler, it can be 
raised for short times by a certain amount to the overload capacity. 
In electric locomotives, however, the difference between overload 
capacity and continuous capacity amounts to three times that value 
in steam locomotives. For this reason it is possible with the same 
weight to construct electric locomotives for any current system with 
higher capacity than steam locomotives with separate tenders, and 
for at least the same capacity as tank locomotives. 


Further, the peculiarity of electric traction makes it possib!e to 
divide the driving power in a simple manner over more than one 
driving unit, and thus enables one, by employing a multiple of the 
number of driving axles, to multiply the capacity of the driving 
equipment, which in the case of the single steam locomotive is 
limited on account of demands of easy and safe running. For the 
control of such trains, the multiple-unit-control system has with- 
stood all testa ; it enables one man to control a number of driving 
units from one end of the train, whereby it is immaterial whether 
these units are coupled close together or interspaced by ordinary 
non-driving carriages. The multiple-unit-control system has been 
taken advantage of in electric locomotive trains, and such a train 
formation with à locomotive at either end has been proposed for 
the Berlin City & Circle Railway, and for freight trains on the 
Swedish line, Kiruna- Riksgràánsen. 

There is, therefore, no doubt that electric trains can be equipped 
with a greater driving power than is possible in steam-propelled 
trains. Whether the practical requirements demand this advantage 
to be used must be decided for each individual case. As regards 
the maximum possible mileage per annum, the electric trains are 
doubtless much superior to the steam locomotive. The latter 
loses a considerable part of its service time by raising steam, cleaning 
tubes, grates and flues, taking in coal and water, and inspection and 
repair of boiler. This fact has been confirmed on the already 
electrified lines in 80 far as it was possible to maintain the same ser- 
vice with & less number of electric locomotives than in the former 
steam service. It is, however, true that the saving in numbers 
is partly balanced by the, at present, still higher cost of the electric 
locomotive. Nevertheless, the advantage of having the electric 
locomotive always ready for service still remains, and this superiority 
comes in to its full value for lines with suddenly changing traffic 
demands. 

The good running properties of electric locomotives, their special 
suitability for high speeds and curved lines are challenged bv nobody, 
as they have been amply confirmed by experience. As to the ques- 
tion of maintenance cost of tracks on electrified lines, a rather im- 
portant point for the economical results, the views are still un- 
settled. Conclusions drawn from practical experience are rather 
misleading, as comparisons in this direction between different rail- 
ways or between steam and electric lines of the same railway are 
seldom fair. Even after conversion of a steam line to electric 
servico the service and traffic conditions as a rule are always changed, 
and explain sufficiently an increase in maintenance cost for the track. 

Electric locomotives of the type the Prussian State Railway are 
using, with motors mounted upon the spring-borne locomotive 
frame, naturally cannot affect the track more than a steam engine of 
the same weight. Their influence upon the track ought to be rather 
less, considering the larger and heavier driving wheels of the steam 
locomotive and its many unbalanced reciprocating parts. 


In economical respect the cost of labour and maintenance are of 
special interest. Whilst no proofs are necessary to show the saving 
in wages paid for locomotive crews, workmen in engine sheds, and 
for coal handling, the claims of cheaper maintenance cost for electric 
locomotives are frequently disputed. Such doubts are specially 
expressed in the case of the newer and more effective single-phase 
system. Full insight in this point can only be gained after some 
years' experience with the present single-phase lines. "The following 
general observations, however, will not be very far from the truth. 

Doubtless, with the omission of the steam boiler in the electric 
locomotive, there ceases to be an essential source of maintenance 
cost. On the other hand, there is no similar expensive part with a 
similar unavoidable wear as the boiler equipment. The cost of main- 
tenance hitherto published is, although referrring chiefly to direct- 
current railways, owing to their longer existence, indeed very satis- 
factory. There is, however, no reason to assume that the main- 
tenance cost of alternating-current equipment of suitable design 
must be necessarily higher than that of direct-current apparatus. 
The controlling apparatus in the two systems are practically iden- 
tical. The breaking of heavy currents in the contactors is much 
easier with alternating current than with dircct-current, since 
the alternating current pulsating through zero facilitates the break- 
ing of arcs. Besides this, short-circuits in alternating-current 
circuits never occur of the same magnitude as in direct-current 
circuits owing to the always present self-induction. The only addi- 
tional apparatus not to be found in direct-current equipments is the 
transformer for the conversion of the high-tension voltage. Such 
transformers for much higher voltages than 15,000 volts have been 
used in stationary plants for many years. They have given very 
satisfactory results, and require, when suitably designed, only very 
low maintenance cost. The construction of reliable and efficient 
transformers for locomotive equipments does, therefore, not meet 
with any difficulties; the difference between transformers for 
stationary and locomotive service is not nearly so great as the 
difference between stationary and locomotive boilers. 

It may, therefore, be safely assumed that the expectations of 
railway companies contemplating electrification will not be deceived 
as regards considerable saving in maintenance cost for the new 
service. If a railway like the New York-New Haven Company, 
which commenced their alternating-current service under very 
unfavourable conditions, not only declare themselves satisfied with 
the results, but proceed to extend largely on the same system, it 
ought to be proof that their maintenance costs do not exceed a 
reasonable amount. It is evident that the maintenance cost of the 
first few years does not form a fair average for any system. In every 
new branch of engineering the cost of maintenance, high in the 
beginning, will dwindle down to a normal value as experience is 
gained. 

Maintenance costs incurred by faults of design or similar deficiencies 
which are unavoidab!e in any new system have to be separated from 
the ordinary maintenance running costs. As long as the defects 
occurring in the first years of running do not indicate any funda- 
mental faults, and as long as such faults are found to be avoidable in 
future designs, they ought not to prevent the introduction of a 
system the advantages of which, as regards economy and suitability 
for certain cases, has been recognised, any more than the very high 
cost of maintenance of the superheated-steam locomotive at first 
prevented its nearly general use to-day. 


Prospects of Electrical Main Line Service.—The foregoing obser- 
vations on the question of system should be a convincing proof 
that electrical engineering commands a sufficient number of reliable 
means to overcome all problems with regard to electrification of 
main lines. On such grounds no serious objections could be raised 
against the realisation of the various electrifications planned by 
many railway companies. On the other hand, it must be admitted 
that electric traction cannot be superior to the existing steam service 
in every case, as its superiority is dependent on the presence of 
certain conditions. ‘Such conditions are the demand for powerful 
driving units necessitated by high accelerations or high speeds, a 
heavy, changing traffic, and, perhaps, conditions requiring the abate- 
ment of the smoke nuisance due to the steam locomotive. All 
these conditions are also indirectly of considerable importance for 
reasons of economy. In addition, it is necessary to have a reason- 
able price for current, although its influence upon the whole econo- 
mical result is often exaggerated. Since the cost of current may vary 
between 1s. 4d. to 1s. 6d. of the whole running cost, depending on the 
special service conditions, it is not possible, as is sometimes proposed, 
to make the electrification dependent upon a definite minimum price 
for the current. 

It is evident that, owing to the high development of the steam 
service, there can be only relatively few cases where the advantages 
of electric traction will directly compel electrification. This is the 
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fund: mental difference: The gain from c'ectrifying m-in lines is 
always less than it was frem clectrifving the old horse-drawn trams, 
and the modern steam locc motive is still equal to the demands mide 
upon it. Under these circumstances it cznnot be expected that, 
apart frem military considerations, a large State Railway like the 
Prussian can think of introducing universal electric traction in the 
near future. 

The knowledge gained from this discussion, that a slow advance 
is essential to its nature, must not prevent u`, exc p: for mis- 
givings as to too rapid an introduction, from ncg'ecting altogether 
the acknowledged advantages of electric traction, and thereby de- 
laying desirable progress. 

Such reasonings have caused the Prussian State Railway, acting 
upon the advice of their electrical adviser, Mr. Wittfeld. to whom 
much of the development of the single-phase system is duc. to take 
decisive steps by electrifying their main lines: Hal!e—Leipzig— 
Magdeburg and Lauban-Koenigszelt. The economical results con- 
sequent upon these conversions will direct the future policy of the 
Prussian State Reilway rcg :rdirg further main line electrifications. 
It should be borne in mind that Prussia doces not intend elcctrifica- 
tion for itself alone, but also for the purpose of supplying the country 
with cheap electric power, obtained by fully exploiting coals of low 
calorific value where unsuitab!e for direct firing on steam locomotives. 
Such intentions are the more important as the price of black coal is 
steadily increasing. 

Indcpendent of their policy in regard to main line electrification, 
the Prussian State Railway are considering the electrification of the 
Berlin City, Circle and Suburban Railway which is at present in the 
foreground of public interest. In contemplating this electrification, 
traffic demands only are decisive. If considerab!e sums have to be 
spent for the improvement of these Berlin railways, their capacity 
should thereby be increased to their maximum possib'e limit. That 
the traffic capacity with electric service can be increased far above 
that possib!'e with steam service, and that electric traction working 
with multiple units will be ab'e to deal efficiently with the ever- 
growing traffic, are the conclusions drawn from the foregoing dis- 
cussion about the differences between steam and electric service ; and 
these conclusions are amply borne out by the experiences of all the 
greater motropolitan railway systems of the world. 


ARMATURE REACTION IN LAP-WOUND MACHINES. 
BY DR. W. LULOFS, M.SC. 
(Continued from page 305.) 


Summary. —'The circulating currents in a lap-wouud armature due 
to unequal pole strengths are usually supposed to produce an arma- 
ture reaction largely tending to remedy incqualities in the magnetic 
field. The author shows that only in the case of the four-pole 
machine is thia counterbaluncing true. This is in agreement with 
the fact well known in practice that the four-pole lap-wound machine 
is far superior to those having more poles. 


Up to the present we have only considered the armature 
eccentricity to be exactly in line with one of the two-pole pairs ; 
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as a rule, however, the eccentricity may occur at anv angle. 
But any eccentricity may be considered to be composed of one 
in the direction of the north poles and one in the direction of 
the south poles; or, in other words. not only is a superposed 
field created in the direction of one pair of poles of same 
polarity, but also a similar field over the other two poles. 
Und^r this assumption the poles may be considered to be of 
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cqual strength. For this condition also formule for I, and I 
can be arrived at. 

Fig. 4 represents a machine, the armature of which shows 
an eccentricity in direction a—b, giving rise to the two super- 
posed fields n,s, and n,s,, which have the directions shown in 
the figure. 

Consider n,$, > n,8,. 


Then F,=n,8,—CI4Z, 
and F,=C,1,4Z— ns, 
l F,UZ 
d 
and as I is again 6,000 R, 
F,UZ 
and l = 6,000 R, 
it follows that I and I, are given by 
ea CUZ n,8,UZ 4n, (9) 
CUZ MR) ~ 6,000 R, CZ 
24,000 R CUZ án,s, "n5, UZ 
pq stood né uc MEN RD Ur A 
ane ( CUZ? + 24,000 R) = CZ *6,000 R, ay 


Comparing these formulæ with (7) and (8), and bearing in mind 
that if n,s, alone were to exist (7) and (8) would alter into 


CUZ 424.000 R, - án,s, (7B) 
24,000 R, C, UZ? ) TZ 
CUZ. 24,000R, n8,UZ 
and 1,( 24,000R, CUZ ) ~ 6,000 HR, ` (8B) 


We see that (9) is the same as (7) and (7B), and (10) the 

same as (8) and (8B); or, in other words, the total currents 

which are induced are the algebraic sums of the currents due 

to each field caused by the components of eccentricity (in this 

case n,5, and n,s,), always taking into account the right signs. 
+for direction N,N, and §,S, for the fields 

N,N, and 8,8, T 

2—1 and 4—3 for currents 

" 1 —2 and 3—4 
+for clockwise rotation 
— for counter clockwise rotation. 
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‘his enables us to write down at once the formule for I, and 
I for any eccentricity which may occur. 

For instance, if the direction of rotation be changed, U 
becomes —U, so that (9) and (10), assuming eccentricity as in 
Fig. 4. become 


T d CUZ 21,000 E _ NS UZ ins, (94) 

(31,000 R, CUZ, 6000R, CZ?” 

I CUZ 24,000 R, » dns. n SUZ (104) 
( 24,000R," CUZ CZ 6,000 R,' ü 


If the eccentriċity were changed, sav, over 90 deg. counter- 
clockwise, the armature would be closer to S than to §,, so 
that 7,8, would be 180 deg., or changed its sign, this being the 
only alteration. Formule (9) and (10) change into 


( CU 24,000 R, N SUZ dns 
I 1792 )= + gs o’ (9B) 
\24,000R, — CUZ? 6000R,' CZ 
' [172 R ! 
a a eee si 
24.000 R, CUZ CZ 6,000 R, 


We see that when the eccentricity is exactly in line with two 
opposite poles the direction of rotation has an influence on 
the numeric value of the currents (compare (7) and (8) with 
(7a) and (8a), whereas the eccentricity being at an angie to 
this > or < than 90 deg.. the numeric value of both is altered. 
In this cas» it is no. impossible. if one pair of brushes sparks, 
that the commutation may be improved by altering the 
direction of rotation without changing the field polar-ty. 

The formule as they stand do not give a good idea of the 
real value of the currents I and I, at a glance. They gain in 
clearness when tried on a given machine ; at the same time, 
expressed in actual figures, the importance of each factor of 
the formule will become clear and will show better which 
factors are of importance and should be considered in the 
calculation and construction of a four-pole lap-wound machine 


Pressure fn Volts. 
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in order to keep the circulating currents down with a certain 
unavoidable eccentricity, or, what has about the same effect, 
faulty places in the casting of frame or poles—in short, all 
causes of unequal pole strength in the machine. 

We will take the data of the machine which has been tested 
(see Fig. 4): Terminal pressure, 220 volts ; maximum current, 
120 amperes ; revolutions, 620 per minute ; number of arma- 
ture bars, 636; resistance between two brushes of equal 


Pole Strength in Megalines. 


2.000 4,000 6,000 SUC 10,000 12,0:0 
Ampere-turns per Fole-pair. 
Fic. 5. 


polarity, after the short-circuit has been opened, i.e., R, — R, 
—0:104 ohm. This resistance consists of (a) total armature 
copper resistance —0-038 ; and (b) brush resistance, 0-025 ohm. 

As I and I, are the currents in the actual armature bars, 
which are in consequence for a four-pole machine half the cir- 
culating currents through the brushes and short-circuit con- 
nections between them, the total circulating currents are double 
these currents; and in order to calculate these currents the 


N, 
| 
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res:stances R, and R, have to be taken as 8 Xordinary copper 
resistances--4 brush resistances, as is easily seen from Fig. 7a, 
where 


e=RI,+21,R,=1,(R+2R,) =I,R.= 


Pole area =418 cm.?. 
Air-space S = (0-475 cm.?. 


F,UZ 
: see form. 


6.000 " (3). 


The no-load characteristic in volts and megalines is represented 
by Fig. 5. 
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Let us consider that the armature has an eccentricity of 1 mm 
in the direction N, N, (Fig. 6), making N, stronger, N, weaker, 
which gives rise to a field n,s,, as shown in the figure. 

In the first place the value of this field is to be calculated. 
Let in Fig. 7 W represent the magnetic resistance of a quarter 
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yoke and armature path, W, magnetic resistance of one pole and 
W,thatoftheair-gap. Fig.8 shows the magnetic diagram for 
a concentric armature, whereas Fig. 9 represents the same for an 
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eccentricity of l mm. As suggested, Wi<Wi<W As 
points a and b have the same polarity Fig. 9 can be transferred 
in Fig. 10. 


$2 
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On the assumption that the magnetic resistance of the iron 
does not change between the value o, and 9, which will not be 
far wrong for small differences, so that o — Moi 9), it is clear 
from Fig. 10 that 


Wu -41W--WyV 
The values of W',. W',, W and W, are taken from Fig. 5 as 
follows :— 


. A ampere-turns ni 
In general the magnetic resistance=- ^=- 4 g= 
i magnetic field = ¢ 


M 


Now 9 —118H10 £ 
0-4ztni 
H-— 
ni - ampere turns of a pole pair 
S - clearance. 
1-25n1418 T 
In consequence S= OMA 10-5 —5-DnilQ-t, 


2 x 0-475 


* Although this formula is theoretically not exactly right, the results 
it gives are near enough for the purpose. 
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In order to produce a field of 3 megalines,n? must be3 x 10*/5:5 
—D,450 ampere-turns (line II. Fig. 5), which leaves 2,400 
ampere-turns (hk Fig. 5) for the total iron resistance of one pole 
pair, which is equal to 43W+W,, so that 3W-- W,— $ x 2,400 
—800 micro-oersted. From curve IIL, Fig. 5, we see that 
2W, =el/p=4 500, W, being 83 micro-oersted. — 

W', being the magnetic resistance of the air-space of 
8, —0-D75 cm., W, being that of $, =0-375 cm., so that 


0-575 F: 
W'3—r55 x41810 =1,100 micro-oersted. 
; 0:375 ' 
W 171353 4i810 7716 micro-oersted, 


Q9, 716-.-800—83 1,433 
q being 3, o, is calculated to be 3-36, whereas 9, —2-69 mega- 
Maxwells, so that n, $, is equal to 0-359 megalines. These 
figures hold good for 200 volts. In the same way, calculating 
for 220 volts, or 3-35 megalines, 
913:69 mega-Max well, 
95—3-01 mega-Max well, 
80 that n, 8,—0:34. 
The field n, s, passes from one north pole to the opposite, so 
that the magnetic resistances for this field consists of 
Wa, 5,7 W! - Wp-- 3W 4- W4' -- 3W -- Wp. 
Waata for 200 volts=3,250 micro-oersted, 
Wn, s, for 220 volts=3,816 micro-oersted, 


so that the conductivities are— 


So that 


Thus 


1 
—_—— ———  — e -4 
C=30597° 09-+10 for 200 volts, 
1 
awe l 1MM AL -4 
C=? 61 4- 10-1 for 220 volts. 


We have now calculated all the unknown of formule (7) and 
(8. For a symmetrical machine we can put C=C, 
R,=R,=0-4. 
According to (7) 
Ma $,UZ 
L-2 DURS 
ve UZ E 24,000R, 
24,000R, | CQUZ5.- 


and 


=° 
L-2 CUZ C 24,000R,, 
24,000R, CUZ? 


and numerically l=2 gage aT = 14-2 amperes 
7-24 
T= 23850-19477 176 amperes. 


The above formule allow us to calculate the differences 
between currents A, and A, as given in Table I. 

A pressure difference of 10 volts between brushes 1 and 2 
necessitates a field of 0-152 megaline, because Bae , 
E=10, UZ=394,000. As the excitation was 1-5 amperes 
corresponding to o — 2-6 megalines, we find from Fig. 5 C=4, 101 
so that I, — 0-512 or a difference between A, and A, of 1-084 
amperes. This figure tallies fairly well with Table I. 
24,000R, . 

CUZ ^ 
practically zero, I is independent of the resistance, so that this 
current would not be influenced by the difference in brush 
contact resistance for standing and running condition. 

To calculate the currents I, and I,, for an eccentricity not in 
line with two opposite poles, we have to use formule (9) and (10). 

Taking an eccentricity of 1-41 mm. at an angle of 45 deg. to 
each pole line, which means that the component eccentricities 
for each pole are 1 mm., we find the following results. 

Assuming again that the magnetic iron conductivity remains 
constant between the two values of the field strength caused by 


Attention may be drawn to the fact that since 
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the eccentricity, we can again consider the magnetic condition 
of the machine to be normal, but for the two superposed fields 
n, Sa and n, Sp, as shown in Fig. 4. 

A similar calculation to that previously shown gives the 
value of n, Sa n, S, as 0-355 megaline. C and C, are equal to 
3-09 10%. From these values I, and I., can be calculated by 
means of the formule (9) and (10). 


I,,—2(7-14-0-79) 215-78 amperes. 
I, —2(0.79 —7-1) =12-62 amperes. 


The minus sign means again that the direction of I, is 
from brush, 3 and 4, or as may be seen from Fig. 1 up 
under 8, down under S, which is correct according to the 
direction of n, s,, Fig. 4. 

From the examples worked out above we see that when the 
eccentricity 1s exactly in line with two opposite poles in a four- 
pole machine, only the brushes at right angles to this line will 
carry a measurable circulating current whereas in the case of 
an eccentricity in both directions both brush pairs will carry a 
current which is to be measured 

However, the main point is that these currents will be too small 
in practice to cause any commutation trouble. A difference of 
7 amperes may, as far as the commutation is concerned, be 
neglected, as the full-load current of the machine in question 
is 120 amperes. It also must be borne in mind that an eccen- 
tricity of 1 mm. in each pole line is à value which no machine 
builder will ever allow. In short, we came to the conclusion 
that a four-pole lap-wound machine will not spark, even with 
a considerable eccentricitv of the armature. Mordey connec- 
tions are absolutely superfluous for such a machine. 

As the above fact is based on the automatic balancing effect 
of the armature we have to acknowledge a second advantage 
of this type of machine, namely, that even a considerable eccen- 
tricity exercises but a small magnetic side pull on the shaft when 
in running condition. This is a great advantage the lap-wound 
machine holds over a wave or series-wound machine. 

The magnitude of the fields F, and F, which would cause a 
side pull in the case of 1-41 mm. eccentricity is calculated for 
the above machine by means of the formule : 


p= eE Re 0.0262 megaline. 
p-L E R, = (0-0229 megaline. 
(To be concluded.) 


INVESTIGATION OF DIFFUSING GLASSWARE.* | 
BY M. LUCKIESH. 


Perhaps no subject is attracting the attention of the illuminating 
engineer more than the diffusion of light, and glassware of highly 
diffusing properties, combined with low absorption of light, is being. 
eagerly sought for. In this article à method is described for obtain- 
ing curves to show the diffusing properties of various samples of 
commercial! glassware, and some applications of the data obteined 
are pointed out. 

The method requires flat specimens of the glass from lin. to 2in. 
square. A plan of the apparatus used is shown diagrammatically 
in Fig. 1. The sample of glass G is placed in front of the small 
opening O. This sample receives a circular beam of parallel light 
from the high-power incandescent lamp E, which illuminates the 
opal glass I. The beam is rendered parallel by the diaphragms h,» 
h, and Ay. The box F is tightly enclosed and painted dead black 
on the inside. This box is made to revolve about a vertical axis 
through the edge of glass G. On scale 5, the angle of displacement 
of the box from its normal position is indicated. In addition, by 
means of scale $,, the angular displacement of the glass from a. 
position normal to the beam of parallel light is noted. Measure- 
ments of brightness were made on the luminous spot on G, because 
this did not necessitate as great a range in the photometric apparatus 
as direct measurements of luminous intensity would demand. The 
brightness values obtained were multiplied by the cosine of the angle 
of displacement of the box F from its normal position. A com- 
parison standard of brightness was obtained by placing & piece of 


* Abstract of an article in the * Electrical World." 
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Diffusion ' Transmission 


No. of curve. | Kind of glass. coefficient, | coefficient, 
| | per cent. | per cent. 
Perfect diffusion , Ideal diffuser ............... 100-0 100 
0-1 | Flashed opal ............... 88-0 37 
2 Alba, } in. thick ............ 24:0 52 
2, frosted | Alba, frosted ............... 47-5 47 
3 Etched white ............... 2-7 ve 
4 Incandescent lam p, frostcd 1-0 71 
b | Rough-pressed lime ...... 0-2 a 
6 Lucida, } in. thick ......... 0-4 
6, frosted ' Lucida, frosted ............ 3:0 TN 
7 | Pressed lime.................. . 84 


| 
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opal glass, K, in front of an enclosed photometer bench. The bright- 
ness of K could be varied by moving the lamp C. Two prisms, P, 
were arranged with silvered half-surfaces so that in the photometric 
field the observer saw the images of K and G in juxtaposition. A 
brightness match was obtained by the use of à Brodhun section B. 
Measurements of brightness of the bright spot on G were made at 
various angles, the glass specimen-remaining in the same position 
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relative to the box F. The direct light from the opal glass I was shut 
off from the photometric field at P by a very slight rotation of the 
box F about the vertical axis under G. 

Some brightness distribution curves as directly obtained are shown 
in Fig. 2 and data referring to them are given in the Table. All the 
curves are plotted with the same maximum value. For instance, 


the scale on which No. 2 is plotted is about 10 times as large as that 
for No. 5 It is of interest to compare with the actual samples an 
ideal diffusing glass with transmission and diffusion coefficients of 
100 per cent. 

The flashed-opal sample consisted of à very thin coating (about 
xz in. thick) on a clear sheet of glass. It was found that solid opal 
glasses ;4; in. and 4 in. thick showed about the same diffusion curves 


Fia. 2.— BRIGHTNESS DISTRIBUTION CURVES. 


as the flashed-opal glass. From a practical standpoint a very thin 
milk-opal glass has the advantage of less absorption than have the 
thicker specimens, with practically the same diffusing property. 

The transmission coefficients of different kinds of glassware are 
the next point of interest. After obtaining the curves shown in 
Fig. 2, a simple method of obtaining the transmission coefficients 
presents itself. The curves as shown are in reality candle-power- 
distribution curves of the circular luminous spot on the sample of 


circular spot was used so that the candle-power- distribution curve 
in any plane normal to the glass would represent the mean. By 
direct measurement the light flux entering the hole at O can be 
determined, and by dividing the former by the latter value the trans- 
mission coefficient of the sample is obtained. 

It must be borne in mind that all the results here given were 
obtained with flat samples of glassware. Obviously, the trans- 
mission coefficients of spheres would differ greatly from those of flat 
specimens of the same glass, and the diffusion coefficients are also 
likely to be different. 


THE 1912 ACTIVITIES OF THE ILLUMINATING 
ENGINEERING SOCIETY OF AMERICA. 


BY DOUGLAS S, MARTIN. 


The profession of illuminating engineering may, by now, be 
said to be firmly established. The functions of the illuminating 
engineer are thoroughly defincd, and members of the new 
profession, firmly convinced of the urgency of the 
call which summoned its inception and incorpora- 
tion, are addressing themselves very thoroughly to 
the task of going after the data which shall yield 
the fundamental truths upon which the new applied 
science of efficient illumination may be firmly 
built. 

It is, I think, true to say that it has been the 
rapid development of lighting by electric lamps 
which has been the chief reason for the attention 
shown to matters of correct illumination during 
the last few years. In America the electric lighting 
business has expanded considerably more rapidlv 
than in England; but, accompanying this, we 
do not find that English lighting men have shown 
any less energy than Americans in the develop- 
ment of the new profession of illumination, and their 
contributions to its literature, as evidenced by the Papers 
read before the Illuminating Engineering Society and articles 
appearing in the English engineering journals, have lately 
been of a high technical value. Fully prepared to avail 
themselves of all sources of information on this subject, they 
will probably turn with interest to the pages of the “ Trans- 
actions " of the American Illuminating Engineering Society, 
giving a report of the 1912 convention of that body. 

The Niagara Falls meeting this year was in many respects 
a notable gathering, and on its technical side touched a very 
high level of excellence. There can be no question as to the 
practical value of the Papers presented, and English lighting: 
engineers will doubtless accord them the close study which 
they deserve. Apart from their technical contents, 
there are a number of points of interest in connec- 
tion with the Papers and discussions which may 
with advantage be brought to the attention of 
lighting people in England. 

A general study of these Papers again compels 
one to wonder whether the name of the new society 
has been correctly chosen. Why was the word 
‘engineering’ introduced? What are the objects 
of the society ? Reduced to a simple expression, 
they may be said to be simply the advocacy of a 
conservation-of-eyesight programme. That is the 
essence. We have been using artificial illuminants 
for centuries. In later «ays we discover that we are 
violating every known law of established theory and 
sound common sense in the manner in which we 
apply the light sources which we possess to the purpose of securing 
illumination. We decide to remedy this by making systematic 
investigation to discover laws, and upon these laws to build 
up a new and enlightened practice. Engineering implies 
construction. Construction plays no part whatever in this 
new applied science. Suppose that future years should produce 
no new illuminant and no improvement on existing illumi- 


glass. By means of the Rousseau diagram the total lumens emitted | nants. The function of the illuminating expert would still 
by the bright spot on the sample of glass can be calculated. A! remain as now: to pronounce upon the means by which tho 
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most efficient illumination could be secured from the given 
amount of light. There was mention at Niagara Falls of 
openings for new lighting business ; and many members of the 
Society are in it simply because of their interest in such things 
as sign lighting, decorative and display lighting, &c. These 
matters may be taken into the business of the Society, but they 
are not essential to its main purpose. Proposals have been 
made to the council of the American Society for a change of 
name, but at present it docs not appear that action will be 
takcn upon them. Some of the advocates of such a change do 
not follow my line of reasoning. They consider that the 

“ illumination " element in the title should be dropped, as it 
is not * illumination," but * light,” which is in discussion. I 
hold the exactly opposite view, viz., that the light we already 
possess, and we have to find out how to apply it properly. 
Light is the science ; illumination the applicd science. Practical 
men are concerned only with the latter. Some engineering 
is required in manufacturing the apparatus which will give the 
light. but that is entirely incidental. 

It is curious that, though this enginecring element is inci- 
dental, it is actually the engincers in the society that provide 
the driving force. Electrical engineers will find a source of 
gratification in the fact that it was electrical engineers who were 
primarily responsible for the birth of the body. The gas 
interests are well represented in the American liluminating 
Engineering Society, and there are Interesting contributions 
on gas-lighting topics among this year’s Papers. But, without 
detracting at all from the value of the work which has been 
perform d by gas engineers in furthering the aims of the Society 
since its Inception, one may reasonably doubt whether the gas 
‘interests, 1f left to themselves, w ould ever have gone to any 
great lengtlis in discovering how much or how little i injury was 
being incurred by the use of their commodity, when the manner 
of utilising the gas service was left to the decision of an architect 
or a plumber. Electrical engineers in America meanwhile 
throw themselves whole- heartedly into the work of the society ; 
not at all on altruistic grounds, but because they know that the 
adoption of electric lighting universally is simply a matter of 
time, and that they have everything to gain by educating the 
pul lic (including the architect and the plumber) as to the means 
of s»curing a maximum of efficiency of illumination from a 
given expenditure of quantity of light. 

This does not mean that the commercial element is in any 
great evidence in the procecdings of the American Society. 
The driving force is there, and thcre is a good sprinkling of 
repr sentatives from the manufacturers of commercial illumi- 
nants. But this is all to the good. The big lamp factory 1s 
able to support beautiful research laboratories and illuminating 
laboratories, and possesses the resources for carrying out costly 
investigations on various general problems as they come up. 
They stand to gain greatly from communicating knowledge 
thus acquired to the proceedings of the Society; and the 
latter, of course, is well off in the receipt of such data. Some 
of the younger professional societies in America carry this 
tendency much too far; and discussions frequently resolve 
themselves into an argument between salesmen or engineers 
from the staffs of competing manufacturers, with results 
which are far from edifying, though frequently instructive. 
In the Illuminating Engineering Society (we must still call 
it by this name) the commercial element is kept decently in 
the background ; and it is pretty safe to conclude that no 
departure will be made from this standard while there are men 
in the management of the calibre and reputation of Dr. Louis 
Bell and Prof. A. E. Kennelly. 

It is noticed that engineering questions are not actually 
in any great evidence in this year's Papers, but that matters of 
a more academic character are accorded prominence. Here 
are a few of the titles: * Vision as Influenced by the Bright- 
ness of Surroundings”; ‘ Tests for the Efficiency of the Eye 
under Different Systems of Illumination, and a Preliminary 
Study of the Causes of Discomfort”; *“ The Engineering 
Principles of Indirect and Semi-Indirect Lighting " (I think a 
better title would be “the theoretical principles and their 
bearing on practical systems ") ; ‘‘ Some Reflecting Properties 


of Painted Interior Walls”; “A Study of Natural and 
Artificial Light Distribution in Interiors " ; "^ A New Method 
and an Instrument for Determining the Reflecting Power of 
Opaque Bodis"; “ The Determination of Illumination 
Efficiency”; ‘A Proposed Methed for Determining a Co- 
efficient of Diffusion for Trensicent Media”; “ Theory of 
Calculation of Illumination Curves" ; " The Diffuse Reflection 
and Transmission of Light," and so on. In addition to these 
there are a number of Papers which could be called strictly 
practical, and to deal even with actual engineering questions ; 
but for the most part, as this partial list indicates, the articles 
relate to scientific subjects. In some cases it 15 almost pure 
science. In most cascs it is applicd science ; but it is science 
applied to illumination, ard is not engineering. 

Even if one were not acquainted with the fact that all this 
literature pertaincd to a profession just beginning to find its 
feet, a profession only a few years old, one could gucss as much 
from a glance through these Papers. Many of them obviously 
are bascd on the results of tests carried out to establish some 
fundamentel principles. Some of them state frankly that they 
are but the first gropings after the truth, and that further 
reports of progress made will be prepared from vear to vear. 
Take the cas? of the Paper on " Characteristics and tests 
of carbons for enc!os.d feme are lamps.” In this Paper the 
essentiel characteristics of the carbons are indicated, as are 
resis which wil! serve as a measure for determining them. 
" The field is of such size as to limit a first Paper to a general 
consideration of its important phasis. leaving detailed d's- 
cussion until a later time.” This seme note is sounded in 
several of the Papers presented. Such a conclusion may indeed 
be inferred from the list of subjects given above; but it is 
obvious that the American lighung men have their field 
thoroughly mapped out. end are going, in the course of the 
next few years, to get the results which will be of real value 
in the illuminating business. The particular subject I have 
cited above approachcs practical lighting rather more closely 
than the majority. 

The report of the Committee on Progress 1s a valuable 
document, and collects into a space of a few pags the essential 
facts of new progress made in good lighting during the year, 
under such headings as gas lighting, electric incandescent 
lighting, arc lighting, new types of illuminants, results of 
technical research, new auxiliarics and sources of business. 
The words I have italicised indicate the commercial element to 
which I have already referred. The report 1s a concise and 
complete statement of results, and is intrinsically of value. 
But its mere existence is intercsting. I do rot know whether 
the Committee on Progress is peculiarly American, but it is at 
least typically American. The National Electric Light 
Association maintains the same plan, and has done for years. 
It is encouraging to find the Illuminating Engineering Society 
—a scientific body and one whose procedure seems to resemble 
in many respects that of the American Institute of Electrical 
Engineers (also a scientific body), thus adopting the custom of 
the National Electric Light Ássociation— purely a commercial 
organisation. No better history of the development of the 
electric industry exists than the reports of the Committee on 
Progress of the National Electric Light Association ; and the 
historian of the profession which is going to grow up around 
these matters of illumination will find all the authority which he 
needs in the pages of these reports on progress. prepared by a 
picked committee of the Illuminating Engineering Society. 

One of the most interesting Papers in this collection is the 
report of the Illuminating Committee of the Association of 
Iron and Steel Electrical Engineers. not so much on account. of 
what it contains, but because of what it stands for. This is 
the spirit of co-operation, and is a characteristic of the American 
professional society. The Association of Iron and Steel Elec- 
trical Engineers understands its own field better than anyone 
else. It also contains men who have specialiscd in the lighting 
of steel mills. Then, say the Hluminating Engineering Society, 
let us learn from them what we can concerning this one part 
of their field, which is also one part of our own field. The 
result entirely justifics the reasoning, and the operation is full 
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of suggestion. A similar spirit animated the negotiations 
which resulted in the joint session of the Illuminating Engineer- 
ing Society with the American Institute of Electrical Engineers, 
held last June in Boston at the annual convention of the latter 
body in that city. The Institute gained, in that its discussion 
of electric lighting matters was enlivened with the contributions 
of lighting men who otherwise might not have contributed 
(although the actual number of such was probably few), while 
the Illuminating Society gained enormously in prestige from 
this intimate official contact with the older body. I am con- 
vinced that the example of such amenities as these could be 
copied with the utmost advantage by a little more unbending 
on the part of English engineers and professional men. 

The report of the Committee on Standardisation and 
Nomenclature serves again to show the neccssity of international 

agreement regarding terms, svmbols, definitions, &c., used in 
the new science. The report includes a tentative list of 
definitions of many fundamental terms and expressions ; but 
admits that this is not so much for the purpose of establishing a 
standard as for exciting discussion, amendment and improve- 
ment. Englishmen may meanw hile notice that it is the 
American Society which is taking the initiative in this matter. 
In lieu of establishing a new international commission for under- 
taking matters of standardisation, efforts are being made to 
adjust the composition of the International Photometric ees 
mission (at present mainly representative of gas intercst:) s 
that that Commission will be fittcd to deal broadly with the 
whole illuminating field. The matter, of course, is vital to 
the easy and healthy growth of the new prof.ssion ; and it is 
to be presumed that English lighting engineers will be ready to 
lend their assistance to the American Society in pressing for the 
establishment of this international body of oversecrs. 

The Papers on gas lighting, while not numerous, are certainly 
of a most informing character. It was an excellent idea to 
arrange for a symposium on the topic of high-prcssure gas 
hghting; and the contributions of F. W. Gocdenough on 
“ Current Practice in Great Britain," that of Oscar Klatte on 
“ Germany,” and that of R. N. Zeek on "America," constitute 
complete reports on the extent to which high-pressure gas is 
used in the countrics namcd. Of the three, that of Mr. Good- 
enough is considerably the most informing, and is actually 
something more than a review of present-day methods, since 
his notes on history, while concise, seem fairly comprehensive. 
Mr. Zeek in commenting on the fact that high- -pressure gas 
lighting in America has never reached the same state of develop- 
ment as in England or Germany, gives as a reason the fact that 
in the first-named country it has never been thoroughly pushed 
as a commercial possibility. * With the number of 
installations now operating successfullv, however, there is 
every reason to suppose that this form. of lighting w ill take its 
place among the more common ones." This optimistic view 
will not be shared, I imagine, by some of the engineers, who 
are giving all their time to the perfecting of attractive clusters 
of 500-watt tungsten lamps, nor to the very widc-awake 
organisation that has done so much during the last 18 months to 
develop the beautiful magnetite arc for decorative strcet light- 
ing. Thislamp, by the way, as stated in the report on Progress, 
is coming into widcspread popularity, and 1s now uscd in a 
number of cities with admirable results.  Bcsides the original 
4-ampere and 6-ampere lamps, which were designed on 14-ft. 
poles for “ Great White Way " illumination, a smaller structure 
has been developed for the lighting of residential districts, and 
a larger type for open spaccs, public squares, &c. —the so- 
called * Parkway type." Thisisa lamp of which little is heard 
in England, but which is undoubtcd'y the most notable achieve- 
ment in the arc lamp field in this country during recent years. 

In concluding these notes, it may not be out of place again to 
lay stress on the necessity for genuine research work in this 
new end promising field. There is certainly abundant scope 
for earnest and persistent investigation. The resources of the 
manufacturer have already been referred to. These are often 
lisble to be somewhat rcstrictcd.. The private investigator has a 
broader field to work in ; 
are likely to be less, his identity Ww ill not be lost when credit 
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is given, and the results of his efforts, whatever they may be, 
will redound to his own advantage. All those who devote 
their time to this line of work, and publish their results for the 
benefit of others, should remember the responsibility which they 
assume in so doing. Toa new science, of which comparatively 
little is known, and which is in the building-up period, much 
harm can be done by the circulation of opinions which have not 
received the approval of high authority—whatever authority 
exists. Some time since the president and the council of the 
Illuminating Engineering Society appointed a research com- 
mittee to stimulate interest in the investigation of important 
illumination problems, to encourage sane and promising 
research, and to serve as a directive force in the development 
of the science of illumination. Dr. Edward P. Hyde was 
requested to prepare a Paper on “ Methods of Research " for 
the Niagara Falls convention. His thesis is logical in its 
exposition, cogent in reasoning, and sage in counsel, and is 
well worthy the most studious attention. His concluding 
paragraphs, in particular, are a model of close argument and 
valuable advice, and should be pinned up on the wall of every 
research laboratory. “ The goal of research is truth. 
Whatever may be the stimulus for the attempt to ascertain 
the truth, whether it be truth for truth's sake, or truth as the 
basis of sound practice, the immediate object in every true 
research is truth. It seems expedient to reiterate the im- 
portance of the right attitude toward research, and to sound a 
word of caution against those two classes of investigators 
whose well-meant efforts serve rather to retard than to assist 
the development of science. The charlatan and the imposter 
need no consideration, but there are genuine men whose con- 
tributions in the name of scientific research are more funda- 
mentally and permanently harmful than the wild claims of the 
charlatan. I refer to the narrow, incompetent investigator 
and to the broad speculator. The former can see but one side 
of a problem, and his incompetency is further reflected in his 
restricted ability to impose the proper limitations on his 
conclusions; the latter 1s continually inferring generalisations 
from inadequate data, or deducing conclusions from non- 
established inductions. There is a place for hypothesis, and 
there is need of speculative imagination ; but he who confuses 
speculative hypothesis with established principles, and leads 
others into such error, is inhibiting the development of science. 
And it is very difficult to counteract the effect of such un- 
justifiable speculation, for it 1s usually in the domain of limited 
knowledge; and his is a thankless task who urges the in- 
adequacy of fact to justify the speculation, but who is unable 
himself positively to controvert the speculation. Let us all 
endeavour to be more severe critics of our own work, and more 
discriminating critics of the work of others." 

The incre fact of the preparation of this scholarly Paper is 
one of the most significant signs of the times at the Niagara 
Falls convention. It indicates that the Illuminating Engineer- 
ing Society of America has a sense of ita responsibility. The 
practice of including, in the procecdings of a young and 
increasingly important professional association, papers of the 
nature of Dr. Hyde's essay, 1s to be most warmly commended. 


MECHANICAL HANDLING OF COAL FOR BRITISH 
LOCOMOTIVES.* 


BY C. J. B. COOKE. 


Owing to the growth of traffic and the heavier loads which have to 
be hauled at the present time, it has been found expedient to adopt 
at the extensive running shed of the London & North-Western 
Railway Co., at Crewe, some more expeditious method than “ man- 
handling ` for loading engines with coal, and after much deliberation 
the mechanical coal-handling plant described in this Paper has been 
installed. The plant was made by Messrs. Babcock & Wilcox, and 
is the joint design of the author and that firm. The points to which 

careful consideration had to be given were numerous, particular 
2 CEBUOD being paid to the following : The cheap rate at which coal is 
! at present dealt with by hand ; the large size of the coal mined, and 
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* Abstract of a | Paper read before the Institution of Civ il Engineers. 


the class and size of coal wagons in use in England ; 
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the regular 
supply of coal between colliery and steam shed ; the restricted area 
available, and the high cost of land for extensions and alterations to 
steam-shed vards; the impracticability of an appliance capable of 
dealing with coal between wagon and tender, wagon and stack, 
or stack and wagon ; the expenditure necessary for installing such 
à plant, and the breakage of coal during the transfer. With regard 
to the fifth point, in considering the installation of a plant capable of 
doing the work required, the various known types of apparatus 
limited the choice to one or two types, namely, that built by certain 
railway companies abroad, in which the handling of stock and current 
coal by gravity-bucket or belt-conveyor is combined ; some form of 
power-driven crane and grab-bucket. "The stock in plantsof the first 
type rarely exceeds 3,000 tons and is situated in bunkers, either under- 
ground and immediately under the coaling-stage, or above ground 
and forming part of the coaling-stage. In the latter case, coal placed in 


" Stock would be handled no fewer than six times between the colliery 


and the locomotive tender, with consequent breakage of coal at each 
stage. It is found that at nearly all depóts in this country, where 
the annual consumption is sufficient to warrant the installation of 
mechanical handling, the stock coal greatly exceeds 3,000 tons, so 
that this tvpe of plant appears undesirable. Regarding the second 


- type, a grab-bucket is limited in size by the receptacle from which it 


picks its load, and when working from an ordinary type of English 
railway wagon, such an appliance becomes anything but economical 
in its operation. The maximum size which can be usefully worked 


` is about 44 cubic ft. or 1 ton, little margin being then left for steering 


between the sides of the wagon. Again, a good deal of the effi- 
ciency of a grab-bucket depends on the drop it gets into the material, 
but when such material consists of large lumps of coal carried in a 
wooden truck which is liable to damage, the eftficieney of the grab is 
reduced in an excessive degree. 

With regard to the sixth point, consideration of several types of 
plant showed that a suitable one could not be erected for less than 
from £5,000 to £6,000 capital expenditure. Such a plant, when 
handling 450 tons per day, or 140,000 tons per annum, with electric 


current (if available) at about Id. per unit, would do the work at a 


"oe. 
. engineers to the conclusion that, in their case, the experiment was 


. consideration of certain inducements might, 
, before condemning such a proposition. 


cost of about 2d. per ton, including all necessary working charges, 
Such an expenditure, with such a result, might lead locomotive 


not worth trving, owing to the smaller tonnage dealt with. The 
however, be studied 
For instance, (1) a mecha- 
nical plant, whilst occupying less ground than an old-fashioned coal- 
stage, could deal with nearly double the quantity of coal per annum ; 
(2) there is an economical advantage in coaling as many engines as 
possible at a point adjacent to the collieries (where coal is cheapest) 


- and in the shortest time possible; (3) the rapidity of coaling might 


enable a railway company to dispense with an engine or two, or even 


- to refrain from building a similar number, with consequent economy 


- 


of capital; (4) the release of wagons would probably take place in 
less than half the time required at present, with consequent increase 
in earning capacity and a possible reduction in the cost of shunting 
in the shed-vard. 


With regard to the seventh point, the large amount of slack 


created by the present method of man-handling is perhaps not 


generally realised, and mechanical plants should be designed with a 


. view to dropping the coal as seldom as possible during its transfer 


` dts fall should be minimised ; 


_ the large lumps are reduced to 8 in. cubes. 


‘from the wagon to its ultimate receptacle. Further, the height of 
the coal should be arranged to slide 
wherever possible ; and, w hen loaded on to a tender, it should be 
delivered of such a size that no additional breaking by the fireman is 
required. 

. The plant at Crewe consists of a wagon-tippler, an underground 
hopper, a tipping-tray conveyor, an elevated bunker and shoots— 
including calibrating chambers—for discharging coal on to the 
tenders. The tippler is of mild-steel rolled sections, with rings 12 ft. 
in diameter, and is capable of tipping a wagon in about 5 minutes, 
when attended by two men. It is driven by a 660-volt direct-current 
electric motor of 5 H.P. The hopper, constructed of mild-steel plates 
and angles, holds about 20 tons; the coal being fed therefrom by a 
Jigging trav through an adjustable door into a two-roll breaker. where 
The breaker is belt- 
driven by an independent direct-current electric motor of 10 H.P., 
which also operates the jigging tray. The coal passes through the 
breaker to the conveyor-travs, which carry it to the overhead storage. 
The conveyor runs at a speed of 70 ft. per minute and is capable of 
lifting about 60 tons per hour. The driving gear is situated at the 
top, under the bunker-housing, and consists of a 660-volt continuous- 
current electric motor of 9 H.P. All the coal is delivered over the end 
of the conveyor track, when it has only a fall of about 1 ft. on to the 
inclingd shoot which delivers it to the requisite division of the bunker. 


The bunkers were designed to hold 300 tons, which is more than 
enough to coal all engines during the night without the conveyor 
working. it being possible to send up during the hours of daylight all 
the coal required, thus saving the double-manning of the wagon- 
tippler and conveyor. There is an outlet on either side of each divi- 
sion of the bunker, which is divided into two main parts to give 
separate storage for about 100 tons of Welsh (soft) coal and 200 tons 
of " hard " coal, making four outlets in all, so that the tenders can 
be coaled on both sides at the same time. These outlets are 2 ft. by 
2 ft., and are provided with docrs worked by hand. On opening one 
of the doors coal is permitted to flow out into a calibrating chamber 
capable of holding 10 ewt., whence it is allowed to slide on to the 
tender by means of a lever conveniently situated. The speed of 
coaling by this plant is quite satisfactory, as much as 6 tons being 
put on in 3 minutes as against 5 tons in 15 minutes with the old 
system under the most favourable circumstances. An ash-conveyir 
has been installed in conjunction with the coaling plant. When an 
engine has received its coal it draws down to a point a little distance 
away, where the fire-box ashes are raked out by hand on to a sloping 
plate, which slides the ashes on to a grid (with 4 in. mesh) fixed close 
to the side of the pit. This grid covers a small hopper which feeds 
the convevor through a rotary filler. The ashes are then raised and 
delivered into a wagon standing on an adjoining line. The con- 
vevor, which is of the bucket type, has a capacity of about 15 tons 
per hour, and is driven by a 3 H.P. direct-current motor. A supply 
of water is laid on for slaking the hot ashes. 


EFFICIENCY OF ILLUMINANTS.* 
BY C. P. STEINMETZ. 


Of foremost importance in the study of illumination are: The 
total amount of light produced by the illuminant ; the distribution 
curve of the light ; the quality of the light—that is, diffusion and 
intrinsic brillianey. colour, &c. As the problem of illumination is to 
supply the proper amount of light at the places to be illuminated, it 
is obvious that the illuminant must produce sufficient light for the 
purpose ; and, no matter how perfectly the distribution curve of the 
lamp fits the requirement, how well diffused and of low brilliancy and 
perfect colour the light is, if the amount of light given by the lamp is 
insufficient the illumination is unsatisfactory. 

Of first consideration, therefore, is the quantity of light given by 
the illuminant, or the total light flux. The quantity of light of the 
lamp, however, is not sufficient ; its distribution curve is also essen- 
tial for proper illumination. An illuminant may give ample light 
for the most perfect illumination, and still the illumination be un- 
satisfactory. For instance, in the usual street illumination, with are 
lamps spaced about 200 ft. apart, the flame lamp with converging 
carbons, such as is extensively used for decorative lighting, would be 
unsatisfactory ; it gives more than enough light, but the distribution 
curve is such that most of the light is thrown downwards, only little 
in the horizontal. The magnetite lamp, on the other hand, although 
giving much less light than the above flame lamp, gives a satisfactory 
street illumination, as it sends most of its light out 10 deg. to 20 deg. 
below the horizontal, only little downwards, and thereby distributes 
it fairly uniformly over the street surface. An attempt to use the 
series magnetite lamp for indoor illumination, however, would give 
a bright illumination of the upper parts of the side walls of the room, 
but only little light below the lamp, where it is desired in indoor 
illumination. In the latter case, the distribution curve of the con- 
verging carbon-flame lamp, with most of the light thrown down- 
wards, would be more satisfactory. Thus, with a sufficient quantity 
of light given, the next important feature is a distribution curve of 
the light suited to the requirements of the illumination. 

It must be realised, however, that practically any distribution 
curve can be produced by suitable shades, reflectors, diffusing or 
diffracting globes, &c., with, of course, some loss of light—that is, 
sacrifice of efficiency by absorption. In consequence, high efficiency 
may make up for an unsatisfactory distribution curve. For instance, 
the flame are with vertical carbons gives a distribution curve which is 
unsatisfactory for indoor illumination, as most of the light is sent out 
in the horizontal. On the other hand, the quartz mercury lamp 
gives a distribution curve essentially suited for indoor illumination. 
However. the efficiency of the vellow-flame are may be as high as 4 
mean spherical candles per watt, while that of the mercury lamp is 
from 2 to 2-5 candles per watt. If, then, by suitable reflectors, &c., 
we correct the distribution curve of the flame lamp and thereby 
s! crifice 25 per cent. of its light, we still have an efficiency of 3 candles 
per watt, or higher than the mercury lamp. Thus, while a distribu- 
tion curve suitable for the purpose i is of importance, it is so within 


* “Abst act ol an article ip the '* General Electric Review.” 
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limits only ; and no distribution curve can comperisate for any great 
inferiority in efficiency, as a moderate sacrifice of efficiency usually 
permits producing any desired distribution curve. 

Similar considerations hold regarding the quality of the light, more 
particularly the intrinsic brilliancy. A high intrinsic brilliancy is 
objectionable and not permissible in good illumination ; and such 
illuminants as the mercury lamp and the Moore tube, which have a 
low intrinsic brilliancy, are superior. However, the intrinsic bril- 
liancy of an illuminant can be lowered in any desired degree by diffu- 
sion and diffraction, by various kinds of globes. This involves 
however, a loss of efficiency, of from 10 to 30 per cent. ; and the illu- 
minant which intrinsically has a low brilliancy, therefore has that 
percentage advantage. 

The colour of the light is directly of essential importance in those 
cases where certain classes of work have to be performed, as colour 
matching, &c. It is a physiological and psychological phenomenon, 
and as such can not well be expressed numerically, except in general 
that, where low intensity illumination is contemplated, as in most of 
the street lighting, the white colour has a material advantage in 
physiological efficiency. The bluish green probably is still better, but 
the orange yellow materially inferior. | 
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This brings us back then to the question of efficiency of light pro- 
duction, as the most important feature, since all other features, if 
unsatisfactory, can be made satisfactory by a sacrifice of efficiency, 
and thereby are compensated for by a higher efficiency. 

It has to be realised that the efficiency of most illuminants is a 
function of their power consumption. That is, larger lighting units 
are more efficient light producers than smaller units. On the other 
hand, in most cases the efficiency of illumination—that is, the effi- 
ciency of distributing the light in the manner as desired, decreases 
with decreasing number—and therefore with increasing size of the 
light units ; and tho two factors, efficiency of light production and 
efficiency of light distribution, thus vary in opposite direction with 
the change of the size and thereby number of light units. The 
problem of illuminating engineering, therefore, is to choose such a 
compromise between the decrease of efficiency of light production 
resulting from the use of more numerous smaller units, and the 
decrease of efficiency of light distribution, resulting from the use 
of fewer large units, as to give the maximum resultant efficiency — 
with due consideration of the economic side of the cost of installa- 
tion and maintenance. 


In the accompanying curves are given approximate efficiencies of 


* 


various more important illuminants. The light given by the com- 
pleted illuminant, as installed for any particular purpose, is lower 
than the values given herewith by the loss in controlling the dis- 
tribution curve, the loss in producing a sufficiently low brilliancy, 
&c. In general we may assume a loss of 25 per cent. efficiency 
where the distribution curve has to be modified ; whilst where the 
intrinsic brilliancy has to be lowered by diffusing globes, &c., this 
involves an average loss of 20 per cent. | LE 
It must be understood that the loss of efficiency resulting from the 
correction of the distribution curve, &c., still permits a materially 
higher efficiency in the illuminated area. For instance, if in the 
Mazda lamp by throwing the light of the upper hemisphere down- 
wards, a loss of 25 per cent. occurred, this means that only half.of 
the light of the upper hemisphere is thrown downwards. But it also 
means, that in the lower hemisphere an increase of 50 per cent. in 
light is secured. | 
The curves given for the yellow and the white flame arcs constituto 
the approximate upper limits of efficiency reached with long burning 
flame carbons; no definite efficiency can obviously be given for a 
flame carbon in general, as, depending on the amount of impreg- 
nating material, any efficiency can be secured, from the low effi- 
ciency of the long-burning plain carbon arc up to the curves given in 
the curve sheet. There is, however, an additional limitation at the 
highest efficiencies of the flame carbon arc, and that is the increasing 
danger of slagging and consequent failure to start, or going out of the 
lamp, so that the upper limit is rather indefinite. | 


ELECTRIC LOCOMOTIVES UNDER SERVICE 
CONDITIONS.* 


BY N. W. STORER. 


The author first states that the existence of the electric locomotive 
is responsible, to some extent, for the improvements in the steam 
locomotive which have been made during the last 10 years. _ While 
he is confident that the electrification of a considerable portion of 
the railways of the world is sure to be accomplished at some time, 
still the improved steam locomotives have made it possible to post- 
pone this tremendous change and study the problem with the utmost 
care. Electrification is usually accompanied by other changes and 
improvements which ought not to be charged up to it as a part of the 
capital expense. In the case of Chicago, where electrification of 
trunk-line terminals is a live subject for discussion, the city will be 
ahead in the end if it waits until the railroad companies get together 
and find out what they can do under conditions of operating practice. 

One thing that has been discovered in the use of electric locomo- 
tives is that the low centre of gravity of the early types is a decided 
disadvantage. The great problem is, therefore, the transmission of 
the torque of the motors to the driving wheels. This may seem to be 
simple, but it is not so by any means. The entire problem of rail- 
roading should be studied to design a proper electric locomotive. It 
is now generally believed to be poor practice to gear locomotive 
motors directly to the axles of the drivers except for low-speed work. 
Locomotives of this type are limited to a speed of about 30 miles per 
hour. In the design of high-speed locomotives the problems pre- 
sented are many and difficult. | : 

The author then poceeded to discuss six types of electric locomo- 
tives. These are the New York [Central “ 6,000 " direct-current 
gearless type ; the original machines for the New York, New Haven > 
and Hartford; the latest machines for the same railroad; the 
powerful high-speed electric locomotives for the Pennsylvania ter- 
minal tunnel in New York ; the modern three-phase locomotives for 
the Italian State Railways, and the alternating-current locomotives 
for the Loetschberg tunnel in Switzerland. These types are charac- 
terised by different methods of transmitting the power to the drivers. 
The author also describes other types of single-phase, three-phase, 
600-volt, 1,200-volt, and 1,500-volt direct-current locomotives, 
designed for varying conditions of service and for moderate speed or 
high speed. 

The first type mentioned above is an example of a locomotive built 
around one idea, namely, that of mounting the armature of the motor 
directly on the axle and building the motor field into the truck frame 
so as to do away with all motor bearings. It is a scheme ideal in its 
simplicity, but these New York Central locomotives have never 
been considered as successful high-speed machines on account of 
their tendency to nose, which strains the track. This type of elec- 
tric locomotive has an extremely low centre of gravity, so that it is 


quick to feel the irregularities in the track and synchronous vibra- 


* Abstract, from the “ Electric Railway Journal,” of an address 
delivered at the recent Chicago Convention of the Association of Railway 
Electrical Engineers. 
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tions are very easily set up. A great deal has been done to eliminate 
this defect, but the efforts have been only partly successful. 

The second type mentioned, that having the motor mounted on a 
quill surrounding the axles and connected through springs, is open 
‘to some of the same objections as the first type. This also has a low 
centre of gravity, although considerably higher than the first type; 
but all weight is spring-supported, so that the track does not get a 
direct blow. "The origina! New Haven locomotives nosed badly at 
high speeds, but were entirely cured by the addition of an idle axle 
at each end of the locomotive and a toothed-cam centring device 
between the cab and the trucks. These locomotives at present 
exhibit absolutely no tendency to nose even at the highest speeds— 
75 to 80 miles per hour—whercas formerly they nosed at 50 to 60 
miles per hour. However, even with the motors carried by springs, 
the track is liable to damage unless it is kept in good condition. 

The third type, having motors mounted above and geared to quills 
surrounding the axles, is one of the latest developments, and the New 
Haven locomotives of this type are the easiest riding electric loco- 
motives that have ever been built. Mounting the motors rigidly on 
the tracks above the axles and gearing down to the quills of course 
raises the centre of gravity very considerably. Then the long helical 
springs, connecting the quills to the driving whecls, permit the axles 
and journal boxes to move a total vertical distance of 3 in. in the 
pedestal jaws without the quills touching the axles. "Thus the wheels 
are.free to follow the inequalities of the track without disturbing the 
mass of the locomotive and consequently cause the. least possible 
damage to the track. The arrangement of wheels, combined with 
the distribution of weight and the drive, entirely prevents nosing, 
and the secondary springs transmitting the weight of the cab to the 
trucks through the large surface plates prevent the transmission of 
vibration from the truck frame to the cab. This type of locomotive 
has been built both with a single motor per axle and with twin motors 
of the same total capacity per axle. After building a number of the 
former type with motors so large as to require double gears, it was 
found that the same output could be obtained with less weight and 
less cost by substituting two motors for the one large one. This 
arrangement has the advantage that only one gear is required, as 
both motors drive through the same gear, and that the two motors 
are lighter and easier to handle and cheaper to meintain than the 
large one, being also interchangeable, except for ficld castings, with 
the motors used on the New Haven multiple-unit cars. The two 
motors, being connected permanently in series, give in effect one 
motor of double voltage and consequently half current, thus re- 
ducing the carry ing requirements of cables and switches and making 
a substantial saving in the cost of control equipment. 

The gears on these locomotives have never given à moment's 
trouble. The spring drive has removed the bad effects of the inrpaet 
of the teeth when operating at a high speed, so that it is anticipated 
that the gear speed can be much higher than that of the ordinary 
gears mounted directly on the axles, and that by avoiding direct 
impact between the teeth the life will be gecatly increased.. The 
efficiency of such a gear drive is stated to be very high. While these 
locomotives were built for single-phase operation, they would have 
practically the same advantages on direct current. I he twin-motor 
scheme can be satisfactorily oe to high-voltage direct-current 
Operation. | 

The fourth type of locomotive, that with motors mounted high up 
in the cab and connected to drive wheels through cranks, parallel rods 
and a jackshaft, is the type adopted by the Pennsylvania Railroad 
for the New York terminal. This type has a very high centre of 
gravity, and although the weight on driving axle is about 56,000 Ib. 
and the springs are consequently stiff. the locomotive has excellent 
riding qualities, corresponding to the best steam locomotives. There 
is absolutely no tendency to nosing and no bad eflect on the track. 
These are the most powerful electric locomotives ever built, and have 
shown thenrselves to be wonderfully reliable. having a record of only 
13 train-minutes delay for the first year with 33 locomotives in 
service. They have actually developed over 75.000 1b. drawbar pull, 
corresponding to a crank-pin pressure of over 100,000 lb. This is 
found to impose strains on the jackshaft bearings which are worse 
than in reciprocating engines. There is scarcely any neutral zone 
because of the combined action of the motor rods and driving-wheel 
rods set at an angle of about 45 deg. from each other. This angle, 
however, is much to be preferred to the vertical motor rods adopted 
for the first locomotives built for the German State Railways. which 
were practically failures. Locomotives of this tvpe require very 
careful adjustment to maintain the shafts parallel and properly 
centred. Nevertheless, it is the type preferred by many railway men 
for high-speed work, and will probably be used a great deal on account 
of the similarity to the steam locomotive both in design and per- 
formance. 

The fifth type of locomotive, that emploving the Scotch yoke for 
transmitting the power from the motors to the driving axles, has been 


used exclusively for the three-phase locomotives on the Italian State 


Railways. The first ones have been in service some 10 or 12 years 
on the Valtellina line and have given excellent results. The later 
ones, some 35 in number, have been in use about two years on the 
Giovi line, near Genoa. These machines possess some excellent 
qualities—light weight, powerful motors, and motor weight entirely 
spring-supported. They have, however, been employed only in low 
and moderate speed service, so that their performance at high speeds 
remains to be proved. These locomotives also require very accurate 
adjustment, although not so close as the Pennsylvania type, as the 
Scotch yoke drives one axle through a sliding block and the others 
through parallel rods connected to the yoke by knuckle pins. Spherical 
crank and knuckle pins are largely used with this type of drive. 

The sixth and last type is that where the locomotives are driven 
through a combination of gears and side rods, or gears and Scotch 
yokes. A number of such locomotives have been built, the most 
notable being those built for the Loetschberg Tunnel in Switzer- 
land, and for the Midi Railway in France. The former has two 
1,000 H.P. motors, each connected by a helical tooth gear to a jack- 
shaft, which is slightly above the driving axles, and thence by parallel 
rods to three pairs of driving wheels. Although the motor speed is 
extremely high, the gears operate practically noiselessly and with 
high efficiency. The duty on the jackshaft bearings is much easier 
than when side rods only are used, since the reciprocating pressures 
are practically all in a horizontal direction and can therefore be 
cared for much more easily. The Midi locomotive, built by the 
Société Anonyme Westinghouse, has two motors, each geared to a 
jackshaft through gears located outside the plate frames of the loco- 
motive. The jackshafts are connected to the drive wheels through 
Scotch yokes like the Italian locomotive. Both of these types have 
& fairly high centre of gravity, and thev are therefore susceptible to 
a design that should have excellent riding qualities. The motors 
and gears are located above the springs, and the duty on the gears is 
less severe than if they were mounted on the axles. The jackshafts 
for the side-rod drive, the author said, should be located in the same 
horizontal plane as the driving axles. In some respects this design 
is superior to either straight-geared or straight side-rod tvpes. and it 
is probable that à good many locomotives with gears and side rods 
will be built. Twin motors might be used, thus reducing the gears 
to the lowest number or to the least width of face. 

In conclusion, the speaker said that all of the electric locomotives 
described, except those of the New York Central, which require direct 
current, could be operated with either direct current or single-phase 
or three-phase alternating current. In Europe the general belief is 
that alternating current should be used for heavy railroad practice, 
although in England there are some direct-current and some alter- 
nating-current installations. The choice, however, is determined by 
the amount of energy that can be taken from an overhead trolley. 
Perhaps 200 amperes to 300 amperes can be continuously collected 
in this manner. 

In the discussion which followed, the question was raised as to 
frequency, and Mr. Storer said that the practice in the States is to use 
25-cycle operation, except in the case of the Visalia (Cal.) line, where 
15-cycle electric locomotives are in use. In Europe the frequency is 
usually 15 cycles or 16$ cycles. 


DISCUSSION. 

Mr. W. A. DeL Man (assistant engineer of the New York Central and 
Hudson River Railroad) said that the New York Central had not been 
backward in appreciating the advantages of the single-phase system, but 
had fully considered it in numerous estimates. These estimates showed 
that on short hauls where the traffic density was great the direct-current 
system was almost invariably cheaper, while on long hauls, where the 
traftic density was light, the single-phase svstem was often cheaper. 

Mr. €. H. QUINN (assistant engineer, Norfolk and Western) remarked 
that as the steam locomotive and the electric locomotive approached each 
other in size the first costs of the two tv pes tended to approach also. The 
cost of maintaining steam locomotives, he said, was about twice that of 
maintaining electric locomotives. 


THE DANGERS OF ELECTRICITY. 


At a recent meeting of the Electro-therapeutics Section of the 
Royal Society of Medicine, a lecture was delivered by Dr. Jellinek, 
of Vienna, a distinguished medical authority on electricity, which 
contained a number of points of importance to all connected with the 
electrical industry. 

The lecturer emphasised the fact that after examining the condi- 
tions following a serious shock from contact with an electric current, 
neither the voltage nor the amperage that could be proved to have 
passed through the victim was sufficient to account for thenr. Circuits 
of 20,000 volts had been touched without very serious consequences, 


THE ELECTRICIAN, DECEMBER 6, 1912. 


349 


while accidental contact with only 100 volts had resulted fatally in power is 3,000, and at this rating the efficiency is 0-22 watt per 


several instances. One-tenth of an ampere was usually regarded as 
sufficient to cause death in practically all cases, yet persons had had 
as much as l ampore passed through their bodies without a fatal 
result. 

Two groups of conditions, one internal and the other external, 
were necessary before serious injury could take place. Among the 
former the factors were the voltage of the current, the amperage 
passed through the victim, the number of poles in contact and the 
duration of the contact. The internal conditions were exceedingly 
important and included the electrical resistance of the body, the state 
of mind and body and the path followed by the current. "The skin, 


; candle. 


Inclusive of the bail and suspension hook, the total length 
of the lamp is 33 in., and its weight is 331b. "The lamp has an 
automatie starting device. Fig. 1 shows the method of suspending 
these lamps. 

The lamps burn from dusk till 1 a.m. Averaging seven hours 
per night, at three cents per kilowatt-hour, the total energy and 
maintenance cost per year is only 69 cents per curb-foot.  Prac- 
tically the only maintenance required is periodical cleaning of the 


|. outer globes, which is a much simpler operation than with flaming 


, arc lamps. 


and next the clothing, were the greatest protection, and the drier | 
they were the greater the amount of protection they afforded. The | 


boots, especially if not damp either with perspiration or wet ground, 
were naturally of the greatest importance from the point of view of 
protection. The * accidental " shock was the most dangerous, since 
the influence of the mind was very great. 

The currents required in electrocution were of necessity large and 
prolonged, because the criminal was expecting the shock. As illus- 
trating the inrportance of the psychological factor Dr. Jellinek nren- 
tioned one case in which death occurred after contact with a high- 
tension conductor, though it was found that at the time of contact 
this was unconnected with the source of supply. 

Speaking of the symptoms produced, the greatest stress was laid 
on the constitutional or general symptoms. The breathing and thc 
action of the heart were usually disturbed, but even the severest 
symptoms tended to pass off in shorter or longer periods. Stoppage 
of the heart was the most dangerous symptom, but it was important 
to bear in mind that, though this might have occurred, the person 
was not necessarily dead. He urged the necessity of applying first 
aid in these cases without delay. Often lives were lost because those 
in the neighbourhood lost their heads or regarded it as essential to 
send for the doctor and wait till he came. 

If the victim was caught in wires he should be disentangled at once, 
or as quickly as possible, the person carrying this out, of course, 
taking every precaution to protect himself. Then artificial respira- 
tion should be applied and preference was expressed for the older 
method, namely, Sylvester's, of performing this. In applying the 
Sylvester system the patient was placed upon his back. the upper 
part resting upon a rolled-up coat or rug, and the arms were brought 
up over the head and down again over the chest, where slight pres- 
sure was exerted. These movements should be repeated 15 times 
a minute and kept up for half an hour or so. 

Absolute rest and quiet were necessary after recovery under arti- 
ficial respiration of this kind, and Dr. Jellinek believed that many 
lives which h-d been lost could have been saved if an attempt to 
re-establish respiration and the action of the apparently dead heart 
had been made in the manner he suggested. 

He was of opinion that the greatest number of accidents resulted 
from disregard of the ordinary rules of safety and from the familiarity 
that breeds contempt. 

Electricians should, he thought. have periodica! lectures with 
cinematograph illustrations if possible, and the general public, and 
even children, should be taught the elementary principles of elec- 
tricity in order that some idea might be conveyed of the risks attached 
to cvery fitting of a public electric-supply. 

Dr. Jellinek's lecture was undoubtedly most valuab!'c, and it was 
illustrated by means of a large number of slides and cinematograph 
films. 


ILLUMINATION OF RANDOLPH-STREET, CHICAGO, 
BY QUARTZ LAMPS.* 


A new development in American street-lighting practice is repre- 
sented by an installation of quaitz-tube mercury-are lamps on 
Randolph-street, between La Salle-street and Fifth-avenue, in 
Chicago. Although this installation is but one block in length, 
and involves the use of only six lamps, it shows very strikingly the 
advantages possessed by this new illuminant. The installation is 
also an admirable one from many points of view. We reviewed 
some details of this installation in our issue of November Ist. 

The lamps are operated in parallel on a 220-volt continuous- 
current circuit of the Commonwealth Edison Co., and each takes 
3:5 amperes or 770 watts. The polar distribution curve of the lamp 
shows that the maximum candle-power is between 4,900 and 5,000, 
and also that the distribution is very favourable for such a powerful 
highly-suspended lamp. 'The mean lower hemispherical candle- 


* From the “ Electrical Review and Western Electrician.” 
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Renewals of the quartz tubes will probably be much 
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Fic. 1.— METHOD OF SUSPENDNG THE LAMrs. 


fewer than allowed for; they can be broken only by very careless 
handling. There is no trimming needed, as there is with ell kinds 
of carbon or flame ares. Tests made with an illuminometer at 
numerous points along the street and sidewalk showed an average 
horizontal illumination of 1-67 foot-candles. The variation there- 
from in no case exceeded 20 per cent. The night view herewith 
shows only imperfectly the exceptional uniformity of illumination 
on the side-walks and street. It also fails to give an adequate 
conception of the brilliancy of the entire street scene; the entire 
block seems to be filled with a bright but glareless light. 

The light is so penetrating that a policeman standing at one end 
of thc block said ho ccu!d clearly see every door and all the lower 


Fic. 2 —Nicur View cr RANDOLPH-STREET FROM TIFTH-AVENUE, 
CHICAGO. 


windows; in his opinion, the dctection of evil-doers and prowlers 
would become simp'e indeed if such illumination was made universal. 
High acuity of vision is manifest under the light, since it is easy 
to read an ordinary newspaper ¢nywhere on the side-walks of the 
block. Vehicles can be clearly scen from a long distance. Fig. 2 
shows a night view of the street. 


Electric Traction in Italy.—It is stated that the Italian 
Railway Administration is about to call for tenders to convert 
to electric traction the line from Monza to Lecco. In addition, 
orders have been placed for 58 electric locomotives, which will 
serve partly for this line and partly for the Giovi tunnel line. 
The section from Monza to Milan ill be subsequently electrified. 
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THE TREND OF ELECTRICAL ENTERPRISE. 


The Parliamentary notices which are published at this 
time of year give a very fair idea of the poliey about to be 
adopted by companies and municipalities which find it 
necessary to go to Parliament to have their schemes sanc- 
tioned.. This is the case with electricity supply and 
electric traction, and, although the electrical industry is 
concerned with other applications besides these, it becomes 
of interest to see to some extent what is in the miud of 
those engineers who have in hand the providing of electric 
power and lighting, or facilities connected with electric 
traction. 

In regard to electricity supply generally, it is noticeable 
that municipalities at the present day are recognising the 
desirability of extending their areas of supply. The Potteries 
already provide an instance of this, and just recently there 
has been a considerable extension of the Birmingham area. 
lhe present notices contain applications by Coventry aud 
West Bromwich for powers to extend their areas to sur- 
roundinz parishes. It need scarcely be said that this 
policy is the correct one from the point of view of efficient 
generation and supply. The only point that seems unfor- 
tunate is that of past history, namely, that the love ofa 
parochial policy has frequently resulted in the establish- 
ment of small municipal stations which can never become 
of any particular size, and which must ultimately lead to 
complications in many cases owing to want of uniformity 
in the systems adopted. Such stations will in time become 
mere sub-stations, and much of their initial glory will be 
lost. This might, of course, have been foreseen, but muni- 
cipal councillors of small towns are not always gifted with 
clear foresight. 

Another interestiag fact that becomes evident is that 
many gas undertakings are seeinz the advantages of 
electricity. Thus it is that the gas companies of Crow- 
borough, Ely Valley, Grays and Tilbury, Herne Day, 
Porthcawl, Tottenham and Edmonton and Westgate aud 
Birchington are all applying for powers to enable them to 
supply electrical energy as well as gas. Two views of this 
course may be taken. Tt may be thought that these com- 
panies realise the competition that is likely to arise against 
them, and may think it well to meet it in a way that cannot 
be destructive to them; or it may be that they have such 
a good eye for business as to realise that the supply of 
electrical energy is a sound commercial proposition, and 
one that will work in well with their existing undertakings. 
As a matter of fact, there is much to be said in favour of 
working electricity and gas together, and we believe that 
it has been found to give satisfactory financial results 
where it has been tried. 

Turning to electric traction, we find, first, in regard to 
tramways, that the trackless trolley is very prominent, and 
that 18 local authorities are seeking powers to employ 
this form of traction as an accessory to their present 
systems. In a few cases it is sought to employ trailers 
Further, it 
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is noticeable that the motor omnibus is making a distinct 


impression, not only in London but in the provinces, for 
half-a-dozen local authorities are applying for powers to 
use these vehicles. In the provinces this is the more 
remarkable, because the municipality is generar the 
licensing authority. 

We are sorry to see that electric traction on sias 
does not take a prominent position. There are a certain 
number of applications, but they are mostly of a minor 
character and restricted to the Metropolis. Thus the 
Central London Railway desires powers to construct five 
additional lengths of line in Hammersmith, Chiswick 
and Acton. The City & South London Railway desires to 


enlarge its tunnels, as already mentioned in these columns. |. 


The Great Western Railway wishes to acquire powers to 
construct railways, a3 granted by the Central London Rail- 
way Act of 1912. The London Electric Railway Co. is 
seeking powers to construct new lines, and the Metropolitan 
District Railway Co. is applying for certain minor powers. 

As an item of general interest, we may mention that the 
Bradford Corporation is applying for powers to equip aud 


work new trolley vehicle routes and to manufacture cats 


and trolley vehicles. The latter we regret to see. We are 
not in favour of municipal manufacturing or municipal 
trading pure aud simple, and we think it would be much 
better for the trade of this country if local authorities 
avoided anything in the shape of manufacture, for there 
are plenty of British concerns which can undertake the 
manufacture of cars on a satisfactory basis and with good 
engineering results. It should, therefore, be unnecessary 
fur a municipality to undertake work of this kind, which 
cannot be carried out as efficiently or as cheaply as by 
private undertakings existing for the purpose. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE BLECTRICIAN Offices, post 
free, on receipt of published price, adding 3d, for books published under 98, Add 
10 per cent. for abroad or for foreign books.) . 

Ea 


Applied Methods of Scientific Mavagement. By FREDERIC A. 

PAF KHURST. (New York, 1912: "um Wiley & pons) Pp. xii. + 

325. 5s. net. 
An interesting book, full of live questions which cannot fail 
. to appeal to any works manager, even if he should not always 
agree with fheauthor'ssuggestions. It deals with the details of 
workshop organisation on the lines laid down by F. W. Taylor, 
which are based mainly on two principles: (1) That the 
workman should not have to think himself how to do his work, 
the daily " task ” being supplied to him ready in the form of 
written instructions, containing particulars of almost every 
movement necessary for the performance of the work ; in this 
way he would concentrate his energv in production only, to 
his own and his employer's joint benefit. (2) That the details 
of every order, operation, tool, &c., should be thought out in the 
office before being sent into the shop, and for this purpose the 
varied executive capacities of the shop manager should be split 
up and vested in separate indiv iduals, specialists i in their parti- 
cular line. 

Mr. Parkhurst’s book, without dealing with the ethies of the 
problem of management, illustrates the application of the above 
system in the works of the Ferracute Machine Co., of Bridgeton, 
N.J., and gives a condensed copy of all instructions issued there 
to every employé from the vice-president down. They are 
mostly well devised, and, taken as a whole, represent à com- 
plete system of works management ; but whether this would be 
more efficient than any other depends entirely, in our opinion, 
upon the persons at the head of the system. It is in this con- 
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nection that we think the author fails, in the same manner as 


.many organisers have failed before ; the value of the human 


factor and individuality. is. not taken- into sufficiently high 
account, neither when fixing the duties of the lower employés 
nor when determining the way in which the men at the top of 
the organisation have continually to push and to check the 
„As an instance, the author's idea seems to 
be that, when once he has succeeded in persuading the workman 


'that' by following his card of instructions he will increase his 


earnings, all that remains to be done is to issue such cards 
and the output of the shop will be permanently up. We quite 
believe it will go up for a time, but the first consequence will 
probably be the loss of all capable men, and this no shop can 
afford. The second will be a continuous change of workmen, 
as their tendency would be to look cut for revels working under 
less stringent regulations. 

Another exaggeration of the author is in dividing all manu- 
facturing concerns into two classes, viz., those working under 
scientific management, and the old-fashioned class. Apart 
from the term " scientific," which we think rather overdone 
when “systematic ". would be more appropriate, we believe 
that such division does not exist. There are very many well- 
managed shops which work systematically, both as to means of 
production, inspecting, booking and attending to details, and 
which, having kept clear of 8uch east-iron system, would not 
be accepted by the author into the scientific-elass. There are 


others where the less systematic working is supplemented by 


greater exertions on the part of the management and which 
still do good and paying work, until, by small degrees, we reach 
the real old-fashioned class. It is evident that it would be 
wrong to qualify all these concerns as mismanaged. We are 
certain that a great deal of the distrust with which the organiser 
is lcoked upon by the average manager is due to the tendency 
on the part of the former to underestimate the value of the 
accumulated experience represented by any system, as well 
as to the fact that he frequently insists on fairly indifferent 
points as matters of great importance. As an instance we 
should like to quote the following sentence: ‘* Under scientific 
management the time is not stamped in hours and minutcs, 
but in hours and hundredths " (p. 106). Nobody will doubt 
that for booking purposes the hundredths are preferable, but 
it seems strange to endeavour to bring science into a question 
of mere opportunity. Similar examples could be found in the 
instituting of instruction cards for the cleaning of the offices, 
with bonus coefficients in four decimal figures for each opera- 
tion, the bonus slips to be signed weekly by the superintendent. 

On the other hand, certain duties appear allocated to indi- 


viduals who can hardly be in a position to fill them, partly 


because of the time required, and partly because of the difh- 
culty of the task, e.g., the duties of the foreman of the tool 
room ; also those of the chief clerk in connection with issuing 
specifications with each order. Elsewhere there is a somewhat 
loose connection between departments required to work hand 
in hand, e.g., stores clerk and purchasing agent, foundry work- 
ing on verbal orders and keeping a floating stock on its own 
responsibility. 

Again, we doubt if the proposed method of keeping a running 
inventory on cards and doing away with the stocktaking at a 
given period will be accepted. by practical men, any more than 


'the rule that no more than two copies of any drawings should 


be issued at one time to the shop. 

Despite these exaggerations, due mainly to the author's 
tendency to frame every detail of the industrial life in a rigid 
system, we think that the book contains a very large numbcr 
of sound remarks and excellent suggestions for improvements, 
which can be adapted to better any existing svstem, and for 
this reason we would strongly recommend the book to anyone 
interested in the management of works. R. ORSETTICH. 
Heat ines. By HERBERT A. Garratr. (London: Edward 

Arnold.) Pp. xii. Y 1332. 6s. 

In the presentation of the theoretical side of this subject the 
main difficulty is to give a concise yet adequate explanation 
of the laws of thermodynamics together with the properties 
of steam and other vapours. The author has succeeded well 
in this task. The exposition of the various units employed 
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in the measurement of heat, and description of the sources of 
heat, given in Chapter I. stamp the author as being a convinc- 
ing teacher. It is pleasing to note that, following Sir J. A. 
Ewing's example, he introduces the Pound-Centigrade unit, 
and includes in his book a set of Steam Tables based on Prof. 
Callendar's researches on the properties of steam. The first 
chapter would be improved by a section of a calorimeter used 
for the measurement of gaseous or oil fuels. 

In the second chapter, which deals with the combustion of 
fuels in boilers."the author makes use of an absorptionmeter ; 
in most boiler trials the well-known Orsat apparatus is used. 
The omission of the latter is somewhat striking. The dis- 
cussion in this chapter leads up to a good descriptive treatment 
of the various tvpes of boilers in service. The remarks on, 
and illustrations of, the Schmidt superheater are noteworthy. 
A clear presentation of elementary thermodynamics follows 
the work on boilers. It is to be hoped that in these days of 
easy access to steam tables, formule: such as given on pages 
63 and 64 will cease to find a place in text books ; ; such should 
be the case in this book. for the author states that they do not 
give results which correspond with the steam tables. "The 
explanation of the Temperature-Entropy diagram is one of the 
best features of this hook. We hope that in the next edition 
the author will give an equally good explanation of the use of 
the Total Heat—E ntropy (Mollier) diagram. 

The main problems of the chief reaction and impulse type 
turbines are treated in a concise manner in Chapter VH., and 
the Internal Combustion Engine, including Suction Gas Plants, 
is treated in the ninth chapter. The description of the 
Humphrey Gas Pump and the Two Stroke Diesel engine is an 
indication of the up-to-dateness of the book. The concluding 
chapters on the Testing of Heat Engines and on Refrigerators 
give an excellent finish to a satisfactory work. A.C. 
Lehr und Handbuch fur Drahtlose Telegraphie und Telephonie. 

B; FRANZ ANDERLE. (Vienna: J. Steinbock.) Pp. ix. 4- 507. 

The book starts out with a couple of chapters on general 
electrical theory and electrical oscillations, written 11 a very 
simple manner. Unhappily, simplicity of treatment and 
scientific accuracy do not keep in step throughout these chapters. 
In the third chapter coupled-circuits are the chief subjects of 
discussion, but the gallant lieutenant does not lead the reader 
far or confidently among these mysteries. Then the fourth 
chapter deals with the radiation and propagation of electric 
waves, and these paves, in virtue of their wildly imaginativ 
contents, must be read with caution by beginners in this subject. 
The next chapter deals with reception, with various small 
details of wireless telegraph service, and with measurements: 
The ensuing chapters constitute the most meritorious part of the 

work. Here are excellent pictures and descriptions of the 
apparatus manufactured for the Telefunken and Poulsen 
systems of wireless telegraphy. The pictures, and also the 
vist of the descriptive matter, have, it is true, appeared before 
in technical journals or in commercial pamphlets, but the 
author's running comments, especially when prompted by first- 
hand experience of the apparatus described, are useful, in- 
teresting and clear. Finally, in a sentence, the book will 
appear of very uneven quality to readers already equipped with 
both theoretical and practical knowledge. the practical side 
being the stronger. W. H. EK. 


EARTHED |’. UNEARTHED NEUTRALS ON ALTER- 
NATING-CURRENT SYSTEMS. 


We give below an account of the discussion that took place at 
the meeting of the Institution of Electrical Engineers last 
week, when Mr. J. 8. Peck read his Paper on the above subject. 
This Paper was first read at Manchester on November 19th, 
and an abstract of the discussion at this Local Section is also 
given below. An abstract of Mr. Peck's Paper appeared in our 
Jast Issue. 

M. H. Bnazir, in opening the discussion, commented upon the very 
fair and entirely unbiased character of the. Paper. He agreed with 
the author that in systems supplying a network of underground cables 
the neutral should undoubtedly be earthed. The company with which 
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he was connected started with the neutral insulated, but owing to the 
enormous rises of pressure at times they eventually decided to earth the 
neutral; this, in conjunction with the provision of suitable lightning 
arresters, had a very beneficial effect. They had retained the earth 
ever since. A distinct advantage in having the neutral earthed was the 
fact that lightning arresters could be set to operate at a very much smaller 
rise above the normal pressure; further, they would be much more 
certain of action and also much cheaper. Iron grids were not, he thought, 
the best type of material to use for earthing resistances, largely because 
iron had a positive temperature coefficient and increased in resistance 
if heated up. If the current passing at the moment the !fault occurred 
was not sufficient to trip the circuit-breakers, it was clear these would 
never come out. It was thus necessary to keep the resistance much 
smaller thin would otherwise be desirable. Taking the figure of 300°C. 
given in the Paper as the temperature to which resistances of the iron 
grid might be allowed to attain, he fancied that the increase of resistance 
with the iron grid was something like 50 per cent. They also had to 
consider that the fault might occur at the end of the longest feeder, so 
that the resistance of the feeder itself had to be taken into account. 
Further, they had to consider the contact resistance of the fault itself, 
and, tinally, the earth return. It appeared, therefore, that it was neces- 
sary to have a resistance which was one-half or one-third the value 
obtained by taking the voltage to earth and dividing it by the current 
necessary to trip one of the automatic switches. What was really 
necessary was a resistance with a negative temperature coeflicient, which, 
if the automaties did not trip, would allow the current to increase until 
it did. In the discussion on Mr. Rider's Paper, about 34 years ago, he 
(the speaker) described a resistance which was then only on paper, but 
which since had been used for 24 years by the Lancashire Electric Power 
Co. He showed a lantern slide illustrating the resistance in question, 
which consisted of 72 fireclay troughs filled with special carbon powder, 
having at the ends carbon terminals in which flexibles were embedded, 
and arranged nine in series and eight in parallel. This resistance passed, 

on'the 10.000- volt system in question, 200 amperes at the moment a fault 
occurred. Upon asking Mr. ‘Tate how it worked, he received the reply 
that it was quite satisfactory, and had done away with a great deal of 
trouble experienced with iron grids. Mr. Taite went on to remark that, 
owing to the resetting of the trips of the switches, it had been necessary 
to reduce the initial current from 200 to 50 or 60 amperes, but the resis- 
tance was easily altered to allow this current to flow by simply rearranging 
the troughs, putting more in series and less in parallel. Another point 
was that if the fault cleared itself effectively. there was no reason why 
the pressure should be cut off; the carbon resistance could readily be 
adapted to this purpose by making it of such an ohmic value that the 
initial current was less than that required to trip the automatics, If the 
fault remained on, the current would quickly rise. and the automatics 
would trip with certainty. The resistance it-elf had no screw contacts 
of any kind, and, being made with fireclay and carbon, was practically 
indestructible, whilst there was no possibility of breaking the circuit. 

Mr. W. A. CHAMEN (South Wales Electrical Power Co.), said that the 
ease in which he was interested was one in which utidieriaonnd cables and 
overhead lines were both used, and perhaps, therefore, he had found it 
a little difficult to appreciate the author's arguments in the case of a 
transmission system in which only overhead lines were used. What he 
had had to do with his system was to earth the neutral point of one alter- 
natoronly. They were not able to connect the neutral points of all their 
alternators together, and he did not know of anyone who was at present 
able to do so. The question of earthing through a resistance had re ceived 
his most careful attention, and although up to the present he had worked 
with no resistance at all he had now decided that one must be put in. 
As the size of an installation increased, the breakdown current to earth 
became more and more serious, although he supposed that by earthing 
the neutral of only one alternator the amount of current which could pass 
was limited to the current from that alternator. The reason why they 
had decided to earth the neutral was that previously breakdowns never 
could occur singly. He asked the author whether he had considered the 
question of earthing one phase instead of the neutral, since the same 
amount of insulation had presumably to be provided whether one phasc 
or the neutral was earthed. He did not like the idea of continuing supply 
through an overhead circuit after a breakdown had occurre d on one phase 
of it. His view had always been that if a wire had " carthed " anywhere 
the sooner the whole circuit was shut down the better. In supplying 
collieries from transformers with delta connected secondaries at high or 
medium pressure he thought it would be a great advantage if they were 
allowed to earth one phase and devote the whole of their attention to the 
insulation of the other two. 1t would then be possible to use automatic 
devices, which, unless they put in an artifieial neutral, were impossible 
at present. He regretted that that was the position under the latest 
Mining Regulations, and he could not help thinking that it was a mistake. 
With regard to transformers for lighting. it szemed absolutely essential 
from the point of view of safety to carth the neutral. 

Mr. G. W. PARTRIDGE (London Electric Supply Corpn.) asked the 
author if he had considered the question of running with one phase per- 
manently earthed. It appearcd to. him that there would be some 
advantages on such a system; for instance, there would be no third 
harmonie in the neutral of the conductor when alternators were run in 
parallel with their neutrals connected together. ]t would also cheapen 
switchgear, as it would only be necessary to deal with two phases instead 
of three phases. He quite agreed with the author's remarks regarding 

earth shields, which he considered were dangerous, more especially due 
to a fault which might burn away the earth shield leaving the primary 
and secondary windings in contact, in which case, if the fuse on the circuit 
was replaced, there was a danger of the whole of the secondary winding 
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being charged up to a high potential. 
were thinking of using earth shields would refrain from doing so. He 
referred to the question of the unearthed neutral in high-voltage over- 
head transmission systems and asked if these were safe, and what would 
happen if a transformer broke down, primary to secondary. It appeared 
to him that the fault would remain until some earth occurred on one of 
the other phases of the high.tension system, and then the operation of 
the switches would depend on the nature of the earth on the sccondary 
of the transformer. "There was also the possibility of charging up the 
secondary winding to a dangerous potential, and of getting shocks from 
it until the whole of the circuit had been automatically cut off. Alto- 
gether, he did not consider this a safe or satisfactory arrangement. With 
regard to the author’s description of an earth resistance on the neutral, 
he asked if the author had considered putting a spark gap across the 
resistance, 80 that if the pressure across the resistance rose more than a 
predetermined amount the spark gap short-circuited the resistance and 
connected the neutral of the alternator direct to earth. He noticed the 
author suggested the use of spark?gaps as an alternative to earthing the 
neutral. Mr. Partridge suggested that a spark gap should -be used in 
conjunction with a switch, so that when the current went across the 
spark gap the switch would be automatically tripped and close tho 
circuit. He had had experience of this arrangement with satisfactory 
results, and it would save the spark gap being melted up solid or blown 
to pieces by the short-circuit current of the alternator. The use of this 
switch would also allow the earth to be taken off or puton by hand. The 
author, in the last paragraph of his Paper, had stated that when the 
working circuit was supplied from a transformer stepping down from a 
high-voltage line] the neutral should always be earthed. He (the 
speaker) stiggested, in addition to this, in cases of sub-stations above 
a certain capacity, that there should be some definite path provided, so 
that the current could flow back to the generating station. "The speaker 
sho wed a diagram of a single-phase high-tension supply with the outer 
earth connected to a transformer, in which a spark gap or safety device 
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DIAGRAM SHOWING Use or SPARK GaP FoR PROoviDING a METALLIC 
RETURN TO THE GENERATING STATION. 


(A) was shown connected between the outer of the high-tension supply 
and the earth on the secondary of the system (B). He pointed out that, 
owing to the difficulty of making a good earth connection, and when the 
size of the sub-station exceeded a certain capacity, he had known cases 
in which the whole of the earth connection on the secondary side of the 
transformer was charged up to a dangerous potential, more especially 
round the actual point of connection. By placing the spark gap or 
safety device between the earth connection and the outer of the high- 
tension system, as soon asthe potential between the earth at the generat- 
ing station (G) and the earth at the sub-station (B) exceeded certain 
limits, the current would flow back across the air gap through the outer 
of the high-tension system and thus cause the automatic apparatus or 
fuse (F) to act and cut off the faulty transformer. A similar arrange- 
ment could be used for three-phase systems. 

Mr. K. EpGcuMBE wished the author had given more information as to 
the adaptability of the two rival systems—/.«., earthing the neutral or 


insulating it—to the provision of some means of telling at once the con- ` 


dition of the insulation. Where it was merely a question of safety it was 
quite sufficient to provide circuit-breakers which would cut off a faulty 


section; but it seemed to him that to some extent that was locking the | 


stable door after the horse had been stolen. From the engineer's point 
of view continuity of service was all important, and to this end it was of 
the greatest moment to have some means of telling how the insulation 
was standing from day to day. In some respects the insulated system 
lent itself more readily to this. As the author pointed out, the P.D. 
between each main and earth was dependent solely on the insulation of 
that main, and that, of course led to a very simple method of deter- 


mining the insulation continuously, provided the neutral was insulated. 


One of the simplest methods was the well-known onc of connecting a 


voltmeter, preferably an electrostatic voltmeter, between each main and | 


earth ; and it was coming largely into use now. "They had heard that 
not only was there no objection on an insulated svstem.to running w th 
one wire to earth for some time, but some people had that evening advo- 
cated its being done permanently. It was satisfactory, further, to note 
that Mr. Peck advocatcd insulating the neutral on all transmission lines 
but it was essential that the attendant should have instant information 
that an carth had occurred. As such indicators could be added very 
simply with cither an insulated or unearthed svstem (e.g., by a modifica- 
tion of Mr. Peck’s Fig. 1) he thought it a mistaken policy not to use them. 
With regard to electrostatic voltmeters, these had been enormously im- 
proved of late, the modern instrument in cast-iron case being an 
eminently mechanical and robust job. He knew of 200, electrostatic 
instruments which had been installed on a 6,000-volt system in the 
Midlands during the last two years, and not one of these had so far 
broken down or given any trouble. 

Mr. J. SHEPHERD said that anyone with a large network of lead. 
covered cables certainly liked to see as little disturbance as possible, and 


He heped that all engineers who 


for that reason it was desirable to have some means of carthing the 
neutral, preferably through a resistance. Did the author think that it 
was possible in all cases to connect the neutrals of several generators 
solidly together ? He believed that only in a very few cases had such a 
thing been done. He had found with 6,600-volt machines a difference 
in potential between so-called neutrals of as much as 500 volts, which 
rather pointed against the desirability of connecting the neutrals together. 
Mr. Brazil had showed them a very interesting type of resistance, but 
had given no indication as to the cost of such a plant. The resistance put 
in at the Greenwich station cost £120, had a capacity of 500 amperes, 
and a resistance of about 34 ohms. The automatic switch for earthing 
one of the running machines cost £45. ' 

Mr. BRAZIL here remarked that the resistance he had mentioned was 
capable of absorbing 1,200 kw. at the moment the current came on 
and 2,000 kw. at the end of a minute; the cost was approximately £40. 

Mr. C. P. SPARKS (County of London Electric Supply Co.) said that his 
experience during the last 25 years had been confined almost solely to 
working with the neutral or outer of his cables earthed, so that he was 
not really able to deal with the matter from the point of view of the un- 
earthed neutral. The subject appeared to him to be divided under two 
heads. First, with regard to the safety of the public, the character of 
the country and the density of the population made it essential that the 
neutral should be earthed in the case of all overhead systems, to ensure 
disconnection in case of a fault. Secondly, with regard to security of 
supply, at the commencement of his Paper the author referred to the 
advantage of limiting the voltage between line wires and earth ; but he 
(the speaker) thought that the advantage was hardly sufficiently brought 
out in the Paper. He agreed that generators, motors, &c., should be 
insulated to withstand the application of full pressure to earth. In any 
system with unearthed neutral the pressure to earth fluctuated from 
time to time, and if a definite fault occurred on one phase, breakdowns 
followed at other points on the system. Farthing the neutral was a 
great aid to sccurity of supply. 

Mr. R. NrLsoN (H.M. Electrical Inspector of Mines) thought that the 
Paper possessed great interest from a mining standpoint. At the same 
time, he though that from that point of view there should be absolutely 
no difference of opinion. He suggested that, in underground conditions, 
where one might have a roadway partially filled with timber, and where 
a fall of stone might burst a cable or so damage it that it might cause an 
external arc, possibly in the presence of a cloud of coal dust, the desira- 
bility of cutting off the pressure immediately was of the first importance. 
The author in his summary appeared to qualify the conclusion given in 
his Paper—namely, that where supply was given by a generator or 
through step-down transformers, it was desirable to earth the neutral 
point. He would ask the author to agree with him (the speaker) that, in 
general, in colliery installations the neutral point should certainly be 
earthed so as to enable quick-acting protective devices to be used. 

Mr. A. P. TROTTER said that he attached so much importance to the 
Paper that he went to Manchester to take part in the discussion there 
before he knew th it the Paper was to be read in London. He would not go 
over his remarks again. {These are set out below.—Ebp. E.) The con- 
sensus of opinion which was being brought out at the meetings at Man- 
chester, Birmingham and London was of very great importance. From 
his point of view, of course, he had to leave continuity of supply largely 
to others. There were regulations made about it by the Board of Trade, 
but the primary regulations related to the safety of the public. For 
many years it was the practice to follow the American custom of earthing 
the neutral, and the first case he heard of a large system with a free 
neutral was the Central Electric Cos works in Grove-road, where in 
June, 1901, it was suggested to work in that manner. Other stations 
had followed the practice, but it almost always had happened that 
troubles did not come singly, one breakdown led to another, and one after 
another th se stations had been forced to carth their neutrals, and he had 
never known a single case of one going back. Some of the smaller 
stations, however, had gone on without any trouble at all. lf stations 
were fortunate enough to use a free reutral without trouble there might 
be some advantage in it; but he had never been convinced that there 
was sufficient balance in favour of that practice. "With overhead lincs 
conditions were different, and he coud not help thinking that the author 
had in mind American and foreign work, with dry climatcs and long 
distances. It might be worth while in a long line to keep running with 
a fault. On overhead work in this country, if a wire came down on to a 
pole and the system was kept running, it was pretty sure to cause trouble 
and damage as well as a shut down. With our comparatively short 
distances he thought it was quite practicable to make the repair at once, 
as it had to come sooner or later. The earth current obtained on those 
faults was a matter upon which information should be obtained. He did 
not know what leakage current Mr. Peck or anybody else wanted to run 
upon with an overhead wire, but he would like to know the amount, 
because he wished to see a ‘‘ trip" put in the neutral connection which, 
if an appreciable current was passing, would cut the line off. That was 
done every day, of course, by the Merz-Price arrangement, and by the 
split conductor device, but something simpler was wanted with a resis- 
tance in the neutral cireuit. The author spoke of the trip coil not being 
able to discriminate, but with an overhead line he did not think any 
discrimination was wanted. Single-phase working was impossible if a 
wire was broken. He was sorry Mr. Partridge did not tel! them more 
about working a three-phase supply with one phase earthed, because he 
understood that the whole of the supply from Deptford to the Brighton 
line was carried out in that way. 

Mr. PARTRIDGE, in reply to Mr. Trotter, here stated that the three- 
phase system quite independent of the Brighton linc, was also carried out 


in a similar way. 
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Mr. TROTTER, continuing, said that there might be disadvantages in 
. such a system in mining work, but for ordinary transmission work there 
was a great deal to recommend it, and it would be interesting to hear the 
experience obtained on the Brighton line on a large scale. 

Mr. S. L. Pearce (Manchester) thought that, as Manchester had been 
mentioned, it would perhaps be interesting if he gave them a few details. 
They started in 1901 with the unearthed neutral system, and were running 
so to-day. From what he had heard, he thought it probable that the 
Manchester system was one of the largest running with a free neutral at 
the present time. He supposed that designers of three-phase systems 
in the early days thought it was better to start with the unearthed 
neutral, as the problems in connection with the matter were not definitely 
thrashed out then as they had been since. The fundamental ideas that 
obtained in 1901 were, firstly, that the unearthed system was certainly 
safer from the point of view of prevention of fatalities; and, secondly, 
that it was possible to run even if one phase became earthed. With 
regard to the first point, he thought their experience for the first five or 
six years fully borc out the assumption. They had quite a number of 
cases where operators came in contact with live metal, but there was 
not a single fataiity in the first five years. He could not say that was 
the case to-day, and the explanation was, of course, that as the system 
had grown, so the capacity current had increased. As regards earthing 
one phase, that happened on several occasions during the first few years, 
and it was certainly a substantial benefit to be able to continue continuity 
of supply under these conditions, but it was not possible now. They had 
been driven to consider the question of earthing v. unearthing again, and, 
in fact, had now decided that at a very early date they would earth the 
neutral point, solely with the idea of limiting the current that could pass 
to earth, so preventing the disruptive effect of heavy faults on their 
switchgear. During the last 12 months they had made use of balanced 
protective gear, as described by the author, and, notwithstanding the fact 
that the system was not earthed, they found that the relays acted per- 
fectly satisfactory. He put in a plea for earthing through a high resis- 
tance and combined with balanced protective gear of the type shown 
in the author's Fig. 1l. He believed that a high resistance was better 
than a low resistance. Jt would be interesting to know, on the question 
of faults on cables, whether the author's statement that the majority of 
breakdowns of cables were to earth was really the experience of engineers 
in charge of large underground cable systems. If it was so, then earthing 
with balanced protective gear would be a great safeguard. 

The AUTHOR, in reply, said that Mr. Brazil had referred to electrolytic 
lightning arrcstcrs. He kclieved that the latcst information showed 
that when these ancstcrs wcre being charged, in order to renew the film 
«n the pla‘e, miror cscillations wcre tcm. times ect up, but that it had 
never ben Cemcnstratcd that trouble had rcsultcd from this cause. 
Howcver, to make sure that no trouble should result, a resistance was 
provided fcr connecting in eerics with the arrcstcr when it was charged. 
He did not know cxactly what was the tcmpcrature ccefficient of the 
cast-iron grid, but in gcncral the temperature ccefficient of cast iron was 
practically negligible. He was much intercstcd in the lantern slide 
showing the rcsistance designcd by Mr. Brazil, and thought that if a 
rcsistance could be built for £40, having the heat capacity stated by the 
maker, it would prove a strong competitor of the cast-ircn resistance. 
One difficulty which had been found with mixtures of graphite and clay 
was that the value of the resistance would not remain constant. He 
would like to ask Mr. Brazil whether there was any variation in the ohmic 
value of his resistance. 

Mr. BRaziL here said that similar resistances had becn testcd after 
thrce or four years and found to be practically the samc. 

Mr. PEck, continuing, said that, with regard to Mr. Chamcn’s rc marks 
as to combined overhead and underground systems, hc had not con- 
sidercd such a case, but he thought that all the information to cnable one 
to decide what to do was given in the Paper Each case had really to be 
considered. on its merits. When the neutral of one generator was 
carthcd there was, of course, some limit to the current which could be 
taken from that generator. In the event of a dead short-circuit on the 
system, a machine could give many times its normal current; but if the 
short-circuit continucd for any length of time the current would rapidly 
fall in valuc, but might still be suffic ent to damage the machinc; and this 
must be considercd in designing tke resistance. In many cases manu- 
facturers wcre prcparcd to make a considcrable difference in the cost of 
apparatus where the neutral was carthed, as compared with the cost 
where the neutral was unearthed, because the voltage was definitely fixed 
cn the apparatus to about six-tenths of the voltage between wircs. Per- 
tonally, he had never favourcd supplying apparatus insulated in that 
way, because he had always thought that there was a possibility that it 
might be neccssary to operate under certain conditions without the 
neutral earthcd, and the apparatus should be able to stand up to that 
service. That was one reason why he said it might be possible to operate 
an overhead system, or even an underground system, with an earth on 
«ne wire. Mr. Chamen said that in the' event of a fault on an overhead 
system the only thing to do was to cut off that circuit as rapidly as 
possible, and yet he asked whether it would not be possible to run his 
system with one wire permanently earthed. If a wire broke and dropped 
to earth, the only thing to do was to cut off the circuit as quickly as 
possible, but if it was simply a broken insulator he saw no reason why 
the circuit could not be earthed at the generating station as well as at the 
point where the fault occurred, in which case there would be very little 
charging current passing to earth at the fault, and therefore little or no 
burning. On a low-tension system he saw no objection to operating 
with one wire of a three-phase system earthed, though it would certainly 
be better to earth the neutral; but if it was a very low-voltage system 
it did not much matter whether the neutral or one of the wires wes earthed. 


Mr. Partridge had spoken of earthing one wire of a high-voltage system, 
a question which he had already touched upon to some extent. When 
a breakdown occurred between the high-tension and low-tension winding: 
of a transformer, and there was no earth on the system, then nothing 
happened ; the secondary winding was simply brought up to the poten- 
tial of the high-tension winding at the parcicular point where the break- 
down occurred. If the low tension was connected through a spark-gap 
the latter would probably discharge, but if it was not it might break 
down to earth or it might not. As soon as an earth occurred anywher > 
on the high-tension system, however, the low-tension would probably 
break down to earth and a short-circuit result. He believed that in all 
the remarks made previous to those of Mr. Sparks it was assumed that 
the fault which occurred would be opened by means of overload circuit. 
breakers. It was very much better to put in a high rcsistance and use 
some sort of balanced protective gear which would cut out the defective 
part as soon as the fault occurrcd, and without excessive current flowing. 
In this case there would be no nced for a circuit- breaker arranged to short- 
circuit the resistance. He quite agrced that there were earths and earths, 
but he had assumed all the way through the Paper that a really good 
earth was made. The difficulty, of course, with an earth was to get a 
good contact between the earth plate and the earth surface. Theoreti- 
cally there was very little difference between the resistance of two plats 
buried, say, 20 ft. apart and 20 miles apart; nearly the whole of the 
resistance was concentrated at the plates. Mr. Edgcumbe referred to 
indicators for showing the condition of the insulation, and he agreed with 
him that the static voltmeter was quite satisfactory for average con- 
ditions, but when they were used on very high-voltage systems trouble 
might occur. An ammeter in the connection between the apparatus and 
earth was certainly useful, but was not discriminating unless special 
apparatus was used. He quite agreed with Mr. Nelson that for mining 
work it was desirable to earth the neutral and to provide some device 
which would instantly cut off the circuit in the event of trouble, but in 
the case of large works which were supplied at 220 volts, or perhaps 
440 volts, it was very doubtful whether it was advisable to carth the 
neutral, because faults were always occurring, and the works could not 
be shut down every time a small fault appeared. Mr. Pearce had given 
some very interesting information about Manchester, and he believed 
his decision to earth the neutral point was one to which engineers of all 
other large systems would come as their generating plants grew in size, 
and as the extent of their cable systems, and therefore the charging cur- 
rents on the system, increased. He was in complete accord with Mr. 
Pearce in his ideas regarding the use of a high earth resistance and dis- 
criminating apparatus for cutting off the circuit before a short-circuit 
occurred between phases in order that the shock should be reduced on 
the whole system. He had assumed, because he had always heard it 
stated repeatedly, that in the great majority of cases cables did break 
down to earth rather than between phascs, He also would like some 
information on that point. 


DISCUSSION AT MANCHESTER. 


Mr. A. P. TROTTER said he was present to learn something more of a 
subject of very great importance. He had to look at the question from 
the point of view of safety to human life. The question of earthing 
appeared to many engineers to depend upon whether mining or surface 
plant was involved ; he proposed to confine his remarks to work above 
ground. The B.O.T. regulations permitted the use of a free neutral. 
which practice he thought came from Germany. Originally an earthcd 
ncutral was specified, and after a lengthy experience of high-pressure 
distribution with free neutral he was not convinced that this latter 
method was the best practice. Each case had to be treated on its 
merits. Many concerns which started with a free neutral had '* earthed ” 
with advantage, and had not returned to the former practice. The 
speaker said the arguments for and against free neutrals were not at all 
convincing, and we had still to learn by experience. Personally he did 
not wish to recommend that a free neutral should be insisted upon at 
present. This referred to high-pressure systems; but on coming to low 
pressures the case was different, and for distribution circuits of low Gr 
medium pressures there could hardly be any doubt except in mines whore 
conditions were again different. Referring to overhead wires falling 
to carth, the speaker thought the time had come when fallen wires should 
be automatically disconnected immediately. He did not attach much 
importance to the factor of safety suggested by the author at the begin- 
ning of the Paper. The author stated that “ still another possibility 
is to put a trip coil in series with the earth connection, but this arrange- 
ment is not so satisfactory as those previously mentioned, in that it 
docs not discriminate as to the fecder to be cut off." Still anothcr 
point to be considered was whether the fault was momentary or not. 
Much trouble was experienced with birds in the case of overhead lincs, 
and he would like to see a time-limit device employed to meet such cases. 
Regarding the method of connection to earth, there was still plenty of 
room for devices for leading current to earth. He did not think anyono 
was likely to repeat the London County Council arrangement for con- 
necting machines to earth; the idea of putting one machine only to earth 
was not neccssarily reliable. The "bus bars should be carthed rather than 
the machines. The author stated that it was quite possible to run for a 
long period with one wire earthed, but he (the speaker) did not know 
what kind of leak would be justifiable. He would like to sce a shut- 
downif anything in the way of a permanent earth was developed. Thero 
was something to be said on the question of running three-phase circuits 
with one phase earthed; one point to be considered was that an 
interruption of the carth conductor would cause the transformer to 
become “ alive." In conclusion, he considered that the time had come 
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when those engagcd in overhead wire construction should look out for 
some method which would ensure that if a wire had fallen to the ground it 
should be cut out at once. 

Mr. W. B. WoopHovsEÉ (Yorkshire Electric Power Co.) thought that 
generators should be connected together at as few points as possible, so 
that if joining the neutral to any machine could be avoided, so much the 
better. In regard to overhead lines, these should be earthed, although 
it was easy to say earth your system, but difficult to carry out satisfac- 
torily. The real difficulty appearcd to be that the resistance of the earth 
between the point of leakage and the station was an unknown quantity. 
Earthing overhead systems involved other troubles such as disturbing 
telegraph systems. Even with perfectly balanced systems the capacity 
currents caused trouble. The line conductor should be earthed all the 
way in order to overcome many troubles, but the balance of opinion 
seemed to be in favour of earthing where possible. 

Mr. R. BLACKMORE (Stalybridge, Hyde, Mossley and Dukinfield Tram- 
_way and Electricity Board) cited an experience with three 2,000 kw. 
turbo sets and a few 500 kw. reciprocating sets whose neutral points were 
solidly connected to earth. A feeder went to ** earth," and almost imme- 
diately the stator of one of the machines broke down to earth, due, as he 
thought, to surging. The fccder was cut out, and some days later 
another machine which had been in service during the feeder fault also 
broke down to earth. After careful investigation it was decided to 
retain the earth, but through a rcsistance instead of solid. He felt. con- 
fident that this modification was the correct thing to do. Incidentally, 
when the change-over was being made to insert the earthing resistance, 
the turbo sets were coupled correctly, but the reciprocating scts were 
overlooked. In consequence, when the sets were all running in parallel, 
the earth resistance, which was capable of carrying 300 amperes for 10 
seconds, became red-hot, showing that there was an enormous inter- 
change of current between the machines. 

Mr. A. E. McKenzie (Manchester Corporation Electricity Depart- 
ment) said that the Manchester high-tension system had been running for 
104 years with the neutral insulated, although on the occasion of a fault 
they had undoubtedly run for a period of one hour with one phase earthed 
before being able to locate and isolate the faulty feeder. Such circum- 
stances were not permissible at the present time, as, owing to the rapid 
growth of the system, if one phase were earthed there would be an imme- 
diate breakdown adjacent to the first earth or on some other part of the 
system. This state of affairs had existed for about a year, and they had 
been considering the advisability of earthing the neutral. In cases such 
as Manchester, where the growth of the undertaking was great, there was 
much to be said for earthing the neutral. It was only a matter of time 
before the load which the circuit-breakers would be called upon to break 
would be much in excess of that with which they could satisfactorily 
deal. The actual method of connecting the neutral to earth was one 
that required a very great deal of consideration. They would not think 
of earthing the neutral without a resistance; and presuming it to be 
designed to carry the current of the largest circuit-breaker, it would 
have to be of enormous proportions, as the 0-25 feeders were set to 
operate at 600 amperes. Another reason why they had hesitated to 
earth the neutral was the necessity of fitting an additional transformer 
to each piece of apparatus on the system, thereby providing a safeguard 
and involving an enormous cost. The speaker thought they would be 
better served by a resistance which would pass a small eurrent (instead 
of 600 amperes) and * balanced protection," not necessarily at the gear, 
as all the feeders had plain overload protection, but protective gear as 
shown in Fig. 1 of the Paper. The speaker wished to state that in his 
opinion Fig. 1 was somewhat misleading. It appeared that if generators 
were so protected and a fault occurred between any two phases, all the 
generators would be thrown off the 'bus bars immediately. He could 
quite imagine this protection on a fceder, but not on a generator. In 
regard to the possibility of cutting off a wire or feeder in the event of an 
carth, as the author had stated, that possibility was not confined to an 
earthed neutral. Several years ago two of the Manchester feeders were 
fittcd with Ferranti-Field protective devices similar in thecry to that 
shown in Fig. 1, except that a ring transformer was used. So far there 
had been no trouble on the feeders referred to. In the early days, 
although three ammeters were employcd, it was rather difficult to locate 
feedcr faults owing to the fault current being out of phase with the load 
currcnt. 

Mr. S. J. Watson (Bury) thought the question of earthing required 
approaching from two points of view, which were in direct conflict. 
If the safety of the public was the sole study, carthing was desirable ; 
but if, on the other hand, the question of continuity of supply was the 
study, the less they earthed the better. "Taking. for example, the 
universal practice under Board of Trade regulations to earth the neutral 
of a three-phase low-tension distribution scheme and the middle wire of 
an ordinary direct-current distribution system, he did not think anybody 
would earth cithcr the neutral or the middle wire unless by compulsion. 
It was fairly well recognised that a fault on an earthed system meant 
discontinuing the supply, and this above all other things was to be ob- 
viated. The speaker was at issue with Mr. Trotter in suggesting that som? 
device should be got out which would entirely eut off a high-tension line 
when a fault occurrcd on the overhead system. If a line could be kept 
in service until the supply could be diverted into another feeder, then 
they should continue to supply through it. The speaker was assured 
that this view was accepted by supply engineers. In regard to the ques- 
tion of whether to earth, he did not earth at all, and so far had not ex- 
perienced any trouble. He was of the opinion that a great deal of past 
trouble in connection with high-tension earthing was due to defects in 
generator design. It was generally known that in most cases of serious 
*" shorts" on feeders fed from some of the earlier generators, much 


: damage ha been done, owing to the heavy currents being in excess of 


that anticipated in the design of the machine connections, &c. Inci- 
dental to this question of damage arose another, namely, the case of bad 
“ shorts ” on direct-current supply, which rarely caused serious damage 
to the generating plant. ‘‘ Shorts”? on 400 or 500-volt shunt-wound 
generators excitcd from their own supply caused the machines to ** drop 
out" practically without damage, but in the case of alternators the 
problem was quite different. Alternators were usually excited from a 
separate] machine, and an overload did not affect the excitation ; 
consequently the machine might develop five or six times its full lo 
output. It was a comparatively simple matter to design an alternator 
which would not give more than its full load output, and he ventu-ed to 
think that this principle might be embodied in the design of future 
machines. Many speakers had referrcd to the ring system of distribu. 
tion; it was undoubtcdly a splendid system, but seldom applicable as in 
Newcastle. The speaker con:luded by again stating that continuity of 
supply and earthing were at issue, and à most carcful consideration 
would be requircd to arrive at a proper mean betwcen th^ two systems. 
Mr. W. Cramp asked the author whether it was not possible to use 
a choking coil of a particular design and so combine the features of 
* dead earth " and resistance to earth. The object of resistance was to 
limit the flow of current, particularly at high frequency. A choke coil 


- would do this, and could be so designed as to prevent any surging at all. 


Mr. E. WEDMORE said he had yet to find out why it was necessary to 
employ separate resistances for different machines. The reasons give 
in favour of earthing, particularly the possibility of cutting off any wire 
or feeder in the event of an earth, were becoming more important every 
year. A point which Fig. 1 did not bring out was that the current 
transformers shown migùt be employed to excite time-limit overload 
devices. ‘The trip coil in the common return was excited only on 
leakage occurring and could be set to operate instantane usly. nsu. 
lated systems were much more liable to static trouble than carthed 
systems. Referring to hig:-frequency disturbances on the system. he 
said disturbances always occurred when a fault in the nature of an arc 
to earthdeveloped. He thought it possible that the Manchester troubles 
accumnl.ted due to static disturbances over the whole system. It was 
his practice to specify two-minute rating for earth resistances. The 
average short-circuit was capable of clearing itself inside two minutes. 
A time limit loading of 10 to 15 seconds was not really safe, as an earth 
fault on a single generator might cut off the earth resistance just at the 
most critical moment. The speaker agreed with the author's summary 
of conclusions, but the possibility of nearly doubling the factor of safety 
apre.led t» the spea'«r as a valuable feat re anl as a good argument in 
favour of earthing the mid point cf e.h.t. generators, The majority of 
faults at tho present time appeared to be in apparatus and not in cables. 

Mr. K. M. Faye Hanses said he had more prejudice for earthing 
than the author. It was very likely that proposals in the direction of 
balanced protective gear would become more important in time. The 
reasons given by the author for earthing generators applied equally 
to transformers for underground networks. Similarly, the remarks 
concerning overhead transmission lincs held good for underground line 
Earthing by means of auto-transformers was not very often adopted. 

Mr. E. M. HonuisecswoRTH (St. Helens) said that, as an engineer 
running a system with a free neutral, he felt rather lonely. About three 
years ago the question was investigated, and on visiting a large London 
station which had recently changed over from anizs i]. t d neutral to an 
earth, he found that the change was entirely on account of an old cable 
system which had been installed years ago. The speaker had had no trouble 
during three years’ running, although in one case the spark-gaps welded 
over, and he felt convinced that if he had employed an earthed neutral 
it would have meant a shut down. 

Mr. R. G. CcNLIFFE asked for more information on the question of 
where, when and how the neutral point should be earthed. He objected 
to the term “true earth," and suggestcd “normal earth " as more 
appropriate. 

Mr. W. B. Suaw referred to the term “ solidly connected,” and asked 
if it was meant to distinguish betwcen direct earth and resistance con- 
nection. It might be taken to imply that no protection should be 
employed between the neutral point of the gcnerator and the neutral 
‘bus bars. The speaker thought some device should be used in this 
position in order to control the fault currcnt and not leave the generator 
open to damage. Regarding the question of resistance to earth, he 
thought that for systems of medium pressure iwas a mistake to put 
resistance in at all The resistance obtained ii an ordinary earth 
was appreciable, and the current due to a “ short " on a system of mcdium 
pressure would not be sufficient to do serious damage. It was neccssary 
to be certain that the circuit-breaker would act whcn relying upon an 
earthed neutral for protection. He agreed with Mr. Trotter as to the 
danger of a fallen overhead line m the case of an unearthc d neutral. 

Prof. E. W. Marcuant said that Fig. 1 semed to indicate a good 
circuit for triple-frequeney currents. Would these operate the trip coil ? 

The AUTHOR., in reply, said that he and Mr. Trotter appearcd to be in 
general agreement. He had not meant to imply that a system would 
work with one wire carthed, because u ually. cspecially on large ctreutts, 
as soon as there was an earth on one of the wires of a three-phase cable 
numerous “ shorts " occurred, and in the case of large systems might 
cause much damage to generator and a paratus. Tf Mr. Trotters sug- 
gestion of shutting down whenever an earth occurred was followed, there 
would be many cases where such procedure would be fatal to the under- 
taking. In many transmission schemes it would be impossible to run 
a sufficient number of circuits toensure continuity of service when one or 
more lines were broken down. A certain risk must be taken, and, if neces- 
sary, the system should be run with one wire earthed until the supply 
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Referring to Mr. McKcnzie’s 
" short " immediately 


could conveniently be shut off for repair. 
remarks, when a fault occurred on one wire did it 
or not ? 

Mr. McKenzie here said that immcdiately an earth occurred it became 
a short-circuit. 

Mr. Peck, continuing, said that was the generally accepted result ; as 
goon as an earth occurred in one wire it developed a short-circuit. He 
did not know what was meant by putting in extra transformers all over 
the system to work the apparatus in the case of an earthed neutral. 
Referring to Fig. 1, a "short " between two wires of one phase would 
affect the trip coil. With reference to Mr. Watson's remarks, the pro- 
blem was not so simple as it appeared, as life was not always protected 
by earthing. Many cases had occurred where shocks were obtained with 
the neutral earthed. With reference to Mr. Cramp's suggested use of 
choke coils, he (Mr. Peck) did not consider that any trouble would be 
experienced, but resistances had proved very satisfactory, and were 
probably qui e as cheap, if not cheaper, than choking coils. Mr. Wed- 
more had said that he knew of no case where generators had to be cut 
out. He (Mr. Peck) had heard of several cases where trouble resulted 
from coupling generators together. Mr. Wedmore had emphasised the 
value of the earthed neutral in that it tended to reduce electrostatic 
troubles. "This was agrced ; but still the fact remained that systema were 
operated at high voltage without the neutral earthed. Mr. Faye Hansen 
scemed to lean towards earthed neutrals in cases where he (Mr. Peck) 
would rather run with a free neutral. Reference was also made to the 
danger of operating apparatus at double pr. s tre when earthed at one 
point The authorcontended that when one phase broke down it operated 
at normal voltage, anl rot at d uble vol ave, and he thought that high- 
voltage apparatus should be built to operate successfully with one 
side earthed. In regard to Mr. Shaw’s remarks on the circeuit- breaker 
in the neutral wire, as far as he was aware nothing had been done in 
this way. He could not say off-hand whether the triple-frequency cur- 
rents referred to by Prof. Marchant would cancel themselves or go 
through the trip coil. 
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CORRESPONDENCE. 


THE MELBOURNE ELECTRIFICATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your notes on the Melbourne electrification you call 
attention to the difference in the estimated cost of altering 
telegraph and telephone wires, which is given by the engineer 
as £20,000 for the continuous-current scheme and £182.000 for 
the single-phase scheme, and you suggest that the alterations 
estimated for are to avoid the possibility of the wires falling 
on the overhead construction, and that, therefore, the amount 
should be equal for both systems. 

You will allow me to point out that this is not the case. In 
the continuous-current scheme the telephone wires, which form 
the difficult part of the problem, would be in the neighbourhood 
of a fairly uniformly charged contact wire at, say, 1,500 volts 
above earth potential, and, so far as the three-phase high- 
pressure supply is concerned, this would be an electrostatic 
balanced arrangement. With the single-phase system, how- 
ever, the conditions are very different. 

First. you have to dea] with an enormously higher pressure 
on the contact wire, and that pressure alternating. From this 
point of view alcne the electrostatic interference with tele- 
phone wires would be greater, and unless they were properly 
and continuously discharged it would be dangerous, and such 
discharge is by no means easy to devise with commercial work- 
ing. In addition, the slightest want of balance in any of the 
physical conditions of the metallic circuit makes it commer- 
cially unworkable. Over and above this, remains the fact 
that it 1s intended to use three-phase current for transmission, 
and to take the legs separately to use as single phase for 
different districts, which, with any arrangement I could imagine, 
would still further increase the disturbance. 

This point, perhaps I may be allowed to say, I have raised 
several times within the last few years, and it seems difficult 
to get anybody to give it its proper value; but to electrical 
engineers the question of preserving telephone trunk circuits 
overhead (where, with our present knowledge, they must 
remain for long-distance working) in the vicinity of high- 
pressure dp circuits is a very important one.—I am, &c. 

Derby, Dec. 2 J. SAYERS. 


[We do not Wisi to suggest that the only cause for alteration 
was the necessity of avoiding accidental contact, but we are 
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inclined to the view that this would be responsible for most of 
the alterations. The telegraph wires, except for high-speed 
service, would be unaffected, and we doubt if the telephone 
wires would be free from disturbance from the continuous- 
current overhead line, zs there must be rapid and frequent 
fluctuations of current with an urban service, so that alteration 
would be necessary on this score in any cas». Further, we 
believe that nothing like so large a sum (apparently £600 per 
mile of track) was spent in alterations on the London, 
Brighton & South Coast Railway.—Ep. E.] 


PROTECTIVE COVERING OF RUBBER CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In regard to Mr. Fernie's useful article on ** The Pro- 
tective Covering of Rubber Cables " in your last issue, may I 
refer to the paragraph which states that : 

* (Dur) patent cab tyre sheathing is more suitable than 
either tapcs or braids £s a protection against mechanical or 
chemical dəmege to the insulation, but is rather buiky for 
pulling into exiscing conduits.” 

To a number of “people who have not yet dealt with this 
coniparativ o recent type of cable it would appear from this 

as if it is nec ss2ry to use thcse cables in connection with other 
protecting dn iccs, such 28 conduits ; but this is not so. 

It was in consequence of such troubles as are mentioncd by 
Mr. Fernie in his erticle that our cab-tyre sheathed cab!cs were 
first used for wiring, and they are still being used with cvery 
confidence and succes by those who appreciate their wonderful 
qualitics, for not mercly house wiring, but in many more 
dangerous situations above ground, below ground and under 
water, without eny protection or armour other than the cab- 
tyre sheath itself. 

The insurance companies are agreeable to this system being 
used, and H.M. Office of Works has wired a portion of the 
Houses of Parliament with our C.T.5. cable ; of course, unpro- 
tected bv conduit, &c. 

As a flexible, clean, unobtrusive, easily fixcd, cheap and 
everlasting mothod of wiring, its virtues will one day be better 
known than at present.—We are, &c., 

HELENS CABLE AND RUBBER Co., LTD. 

Warrington, Dec. 2. J. H. Brookine, Manager. 


TO THE EDITOR OF THE ELECTRICIAN. 


NIR : I have been very much interested in the article appear- 
ing in your current issue by Mr. F. Fernie on the above subject. 
To my mind, rubber is still by far the best insulating envelope 
for a great many purposes, at any rate, provided that the rubber 
itself is good, and that it is protected from mechanical injury 
and from moisture. Unfortunately, rubber will not stand 
moisture for long. The gums of which it is composed oxidise 

rather quickly, with the result that the envelope disintegrates, 

and the well-known effect follows. If the disintegration is 
allowed to go on far enough the rubber perishes completely. 
It loses its insulating propertics at a comparatively early stage 
of the process, and its ability to prevent moisture penetrating 
to the conductor becomes less and less as the disintegration 
process proceeds. 

In my view, the best protection for rubber is the provision 
of a considerable thickness of rubber. Unfortunately, the 
high price of rubber practically forbids this in a great many 
instanecs. If the radial thickness of the rubber is sufficiently 
large, the disintegrating effect of any moisture that may 
penetrate to the rubber takcs a longer and longer time to get 
in its full work. There is another very serious point, however, 
in connection with rubber. I believe it is not so serious at 
the present day as some few years back—viz., the fact that, 
except where " Associated " cables are purchased, the buyer 
hes no guarantee, and really does not know what kind of rubber 
he is getting. I believe that the preparation of West African 
rubber has been improved during the last 10 years; but for 
a very considerable time there was an enormous difference, 
not only in the market value, but in the durability of the in- 
sulating envelope made from West African rubber and that 
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from Para." What is practically “ Para ” rubber is obtained 
from a good many parts of the world now, though I understand 
the Brazilian product still largely holds the field. Ten years 
ago, however, and even later, a parasite which is very destruc- 
tive to the rubber at a later stage was not destroyed in the 
preparation of West African rubber, while it was in that of 
Para." The consequence was that while the insulating 
envelopes of two cables, one made with the proper proportion 
of Para rubber, and the other from nearly all West African 
rübber, were apparently exactly alike, and tested exactly alike, 
the cable made with the proper proportion of Para rubber 
lasted its full useful life, other conditions being favourable, but 
the eable insulated largely with West African rubber failed 
in the course of a year or so. I think it will be pretty obvious 
that if West African rubber, or any rubber in which the parasite 
referred to has not been destroyed, is used in the insulation 
of any kind of conductors, a comparatively small amount of 
moisture will have a serious and early effect upon it. 

. The protection of the rubber from moisture is again a very 
difficult matter. Probably the very best method is the one 
Mr. Fernie mentions—drawing it into a lead tube. Braiding 
ought to be much the best method if one could be sure that 
the braiding was thoroughly steeped in waterproof compound, 
and that, in order that the steeping should be well done, any 
air and moisture present in the material from which the braid- 
ing was made was extracted before the waterproofing com- 
pound was putin. In the end, however, it is really a question 
of time. All that can be done in the case of rubber cables, 
or rubber-covered conductors for any purpose, is to delay the 
action of moisture upon the rubber.—I am, &c., | ' 

` Bath, Nov. 30. SYDNEY F. WALKER. 
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TRANS-PACIFIC WIRELESS TRANSMISSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


l Sig: I have read with interest the characteristic letter from 
the managing director of the Marconi Company in your issue 
of Nov. 1, anent the operation of the Federal Telegraph 
Co.’s San Francisco and Honolulu stations. . It would, perhaps, 
be as well did non-technical laymen not attempt to discuss 
publicly the actual merits of various wireless systems and their 
actual operations. There are altogether too many ears to the 
ether to allow to pass without protest this gratuitous attempt 
to give the impression that the Marconi United Wireless San 
Francisco and Seattle 10 kw. stations can operate to Honolulu 
with anything remotely approaching regularity. As to 
“ freak work," it is well known that even 2 kw. ship stations 
frequently communicate across the span referred to on winter 
nights, although this has not, perhaps, been done with Marconi 
apparatus. 4 ur Ze mE 

The Marconi Company's officials can easily learn, as all 
wireless men on the Pacific coast know, that since these Federal 
stations were put into operation, a service of the regularity and 
commercial value indicated in Mr. Elwell's letter has been 
consistently maintained. They operate now from 6 p.m. to 
9 a.m. San Francisco time, and there is every reason to expect 
that the 60 kw. arc now being installed will be able to operate 
21 hours per day. p 
* As to speed of operation, not a night has passed since the 
Inauguration of this service when 1,500 to 2,000 Press words 
have.not been sent from San Francisco to Honolulu at an 
average speed of more than 20 words per minute. Repetitions 
are exceptional. | | 
. Countless listeners here in the East to the stations at Glace 
Bay and Clifden can testify that the average speed main- 
tained by that service is not 10 words per minute and with 
every word repeated, mistakes, et al. (thanks to the ' rapid " 
(*) Wheatstone tape method employed in sending). " 

And surely all readers of the ‘‘ New York Times " can form 
some opinion of the daily vicissitudes of that paper's “ wire- 
less cable ” service. | | 

Mr. Isaacs is, I am pleased to admit, entirely correct when 


he states that the Federal Telegraph Co. has had no “ex- 


Dalkey), 


perience with “ such stations as his company maintains ” for 
their 1,800 mile service. This fact, we humbly opine, is to 
the credit of the engineers of the former company.- But as to 
knowledge of the Glace Bay and Clifden stations, that is rather 
more generally disseminated, I think, than Mr. Isaacs realises. 

Perhaps a denial of the rumoured similarity between the 
Glace Bay 125 kw. rotary spark gap in its fireproof sand pit. 
and a young brass foundry in full blast would reassure some 
of us, who have been informed by London dispatches that no 
other apparatus or system can be considered when Govern- 
mental contracts for long-distance stations are at stake. Truly, 
if cannonading, molten-metal pyrotechnics, and 1,000 H.P. 
to 2,000 H.P. are an inseparable accompaniment to long- 
distance wireless, the art is in a parlous way. 

A comparison by unbiased experts familiar with the 
operation of both the Marconi and American Poulsen systems 
as they are actually operated will, I am confident, lead to but 
one conclusion as regards speed, reliability and efficiency of 
both sending and receiving apparatus for the work which they 
are installed to perform.—I am, &c., | | 

New York, Nov. 16. LEE DE FOREST, 
—————— 


PARLIAMENTARY NOTICES. 


In this issue we complete the notices of intention to apply for 
Parliamentary powers for electricity supply works, electric railways 
and tramways, &c. =? 

On the present occasion there are 20 railway bills of which five are 
electrical. In addition to four tramway bills, all of which are electrical 
and seek powers for the adoption of the rai!eless traction system, there are 
a number of miscellaneous or omnibus bills in which additional electric 
lighting and tramway powers, &c., are sought. There is also a marked 


increase in the numberof provisionalelectricllighting orders which include 
four applications from Ireland and three from Scotland. 


PROVISIONAL ELECTRIC LIGHTING ORDERS. - 


Greenock Corporation (for Port Glasgow); Urban District Councils of 
Banbridge, Beckenham (extension to West Wickham), Cwmamman, 
Dromore, Ellesmere Port and Whitby, Portrush, and St. Anne’s-on-the-Sea 
(Lytham extension) ; and the Rural District Council of Neath (extension 
to Dylais Higher, Neath Higher, Neath Lower, Resolven, &c.); als» 
Maxwelltown and Lossiemouth and Dranderburgh Corporations. 

Birmingham District Power & Traction Co. and Shropshire, Worcester- 
shire & Staffordshire Electric Power Co. (for Smethwick—amendment of 
1893 Order); Mr. Colin Campbell (for Whitstable Urban District); 
County of London. Electric Supply Co. (Urban Districts of Romford and 
Tilbury and Rural Districts of Orsett and Romford, also to supply elec- 
tricity in bulk to urban districts of Barking Town, Grays Thurrock, 
Ilford, and Romford); Mr. Fredk. H. Edwards (for Feltham and district) ; 
Mr. James H. Edwards (for Caerphilly and for Stroud urban and rural 


districts); Mr. R. E. H. Fisher (for Rickmansworth, Chorley Wood and 


district); Marlborough Electric Supply Co. (for Marlborough urban and 
rural districts); North Metropolitan Electric Power Distribution Co., Ltd 
(for Wood Green); Mr..W. T. Pressland (for Romford urban district); 
Wellingborough Electric Supply Co. (to acquire lands compulsorily in 
Wellingborough, and to erect generating stations thereon); Dublin 
Southern District Electric Supply Co. (for Blackrock, Kingstown and 


TRAMWAY PROVISIONAL ORDER. ss 


In the Dundee Corporation (Improvements and Tramways) Order, 
power is sought to construct additional tramways, &c. 


ELECTRICITY SUPPLY BILL. 


In the Southend-on-Sea Corporation Bill power is sought to prescribo 
penalties for hindering the Corporation officials from entering premises 
to ascertain quantities of electricity supplied or for removing fittings 
belonging to the Corporation, &c., and to enable the Corporation officials 
to open and enter unoccupied premises for the purposes aforesaid. 


, COMBINED ELECTRICITY SUPPLY AND ELECTRIC TRACTION BILL. 


Leicester Corporation seek further powers for their tramways under- 
taking, to construct additional lines, junctions, erossings, &^., to make 
special provision for traffic on race days and special occasions, to run 
motor omnibuses, &c., to extend area of electricity supply to Birstall, 
Humberstone and Evington, '&c., to attach brackets and apparatus to 
houses and buildings, &c. 

| ELECTRIC Traction BILL. 


In the Northern Junction Railway Bill power is sought to incorporate 
a company to construct railways in the county of Middlesex, to enterinto 
working agreements with other railway companies, &c. ^ " " o7 - 
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' “PARLIAMENTARY INTELLIGENCE. 


c "ORE 
MARCONI AGREEMENT COMMITTEE. 


The Select Committee of the House of Commons appointed to consider 

the proposed agreement between the Postmaster-General and Marconi's 

Wireless Telegraph Co. continued its proceedings on Thursday last week 
and during the present week. 

Mr. H. A. Manae, whose examination by Mr. Amery was continued, 
said he thought the Marconi system with duplex would be satisfactory. 
In the case of the Poulsen system he had not seen full details, and it was 
difficult to get a comparison unless he made certain assumptions. The 
Marconi Company would require more power. Thespecitication said the 
units would be 300 kw. nominal. Insome stations there would be two unita, 
in some three, and in some four, one being in reserve in each case. The 
Marconi system was, on the whole, more complicated, and apparently 
the sites of the stations would be larger. It would not cost much to scrap 
masts, as they might be sold and a gain might even be made. The con. 
tinuous wave carried farther, and, generally speaking, the arc had greater 
power of tuning and accuracy. From the point of view of selectivity, he 
thought the continuous-wave system would be better tuned than the 
spark system. The continuous-wave system was simpler and cheaper to 
put up and maintain, assuming there was less power. He did not think 
wireless telephony would take the place of wireless telegraphy for long- 
range working. The Poulsen system, being in its infancy, was more 
likely to develop. It was probable that the two halves of a Poulsen 
station could be put up closer together than the two halves of a Marconi 
Station. The Poulsen had demonstrated a speed about four times that 
of the Marconi, by automatic. The staff which would equip the Poulsen 
stations (if that system were adopted) would probably not have the 
experience that the Marconi staff had. The Poulsen system was slightly 
more speculative than the Marconi. In the latter there was a greater 
certainty, or probability, of things going through without a hitch. 
Taking the systems, as apart from past experience, the Marconi system 
was better in that it was in a more advanced stage, but the Poulsen was 
better in that it was more likely to develop, and that there was possibly 
a greater future before it. 

In reply to Mr. Mooney, Witness said it was his opinion that the 
Poulsen Company could now carry out the contract for the chain of Im- 
perial wireless stations. He ‘was assuming that the American, Danish 
and English companies would combine their experience. In view of the 
fact that the English com pany (according to Mr. Beech Thom pson’s state- 
ment) had not the use of the American patents, which patents had made 
the communication between San Francisco and Honolulu possible, he as- 
sumed that the tender of £35,000 submitted by Mr. Gandil would have to 
go by the board and a fresh tender submitted. It might not necessarily 
be more than the original tender. He did not think the Poulsen system, 
apart from the American im provements, had developed appreciably. His 
general opinion was that the Danish Poulsen Company or the English syndi- 
cate had not at present a sufficient staff to erect and equip the stations 
and carry them on. The scheme he outlined for a station to be equipped 
by the Admiralty included the use of certain Marconi patents, but it 
assumed that the stations could be made clear of all the Marconi patents 
jn 1914. He did not consider patents at the time he got out that scheme; 
he only considered the apparatus. He agreed with the opinion ex pressed 
by Capt. Fitzmaurice that it was desirable to secure the friendly co-opera- 
tion of the Marconi Company. That was still desirable. Instating that 
10 per cent. royalty was excessive, he was giving his own personal opinion. 
That was his opinion, in spite of the fact that the agreement was termin- 
able at any time under certain conditions. Under the proposed agree- 
ment the Government would have its messages sent free, but under the 
1903 agreement, between the Admiralty and the Marconi Company. the 
Government had to pay for all messages at current rates. It did not follow 
that the proposed agreement was a better bargain. The Admiralty agree. 
ment gave the company a monopoly as to the supply of certain clearly 
specified articles. Under that agreement also the Admiralty would hand 
over to the Marconi Compuny the whole of the receipts for maritime 
signalling orsea telegraphy, if such business were carried on at any. station 
owned or controlled by them. The right given to the company in the 
1903 agreement to inspect naval wireless stations was conditional upon 
the stations carrying on maritime signalling or sea telegraphy. With 
regard to his objection to the inspection clause in the pro posed agreement, 
an inventor who read the agreement might decide not to run the risk of 
having the details of his invention gone into by th» Marconi Compiny. 

In reply to Mr. Gordon Harvey: A patented article could not be 
bought and inspected by anybody, as the patentee might not put it on 
the open market. 

In reply to Mr. Macmaster: He joined the Marconi Company in 1902 
as a junior electrician, and left about 14 months later. At the tim> when 
he was on the Technical sub-Committee he was favourable to the Marconi 
system. It would have had a considerable bearing if the Poulsen had 
then communicated between San Francisco and Honolulu by day. He 
thought the Admiralty could now establish the stations for the Imperial 
scheme without reference to the Marconi patents. 

In reply to Mr. Wm. Redmond: He still supposed it would be safest to 
relyon the Marconi Company. His particular work for the Admiralty was 
the designing and theoretical part. He had had some practical ex perience 
of the working of the Poulsen system. He had previously said, inadver- 
tently, that he had no experience of that system. The Admiralty carried 
out experiments with that system in 1908. Lieut. Slee conducted those 
experiments. He (Witness) had information upon which he based his 
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and also the Technical sub-Committee. 
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idea that the Poulsen system was more likely to develop than the Marconi 
system, but he was not at liberty to give it to the Committee without the 
consent of his superiors, 

In reply to the Chairman: Witness said neither he nor any member 
of his immediate family had any financial interest in any wireless com- 
pany, with the exception that he had a brother abroad and could not say 
one way or the other with regard to him. 

Lieut. FITZMAURICE said he was employed by the Admiralty in con- 
nection with aeronautical wireless telegraphy. He was a member of the 
Technical sub-Committee appointed in 1911. He still agreed with the 
terms of that Committee's report. He thought it would be submitted 
to the Postmaster-General and that the question of what should be done 
with it subsequently was the Postmaster-General’s affair. 

In reply to Mr. Faber: He was on the Imperial Wireless Committee 
The terms of reference to the 
Technical sub-Committee came from the Postmastc r-General, and the 
sub-Committee's report was therefore sent to the Postmaster-General, 
leaving to him the question of its submission to the Imperial Wireless 
Committee, He agreed with the view Mr. Madge ex pressed on the Tech- 


nical sub-Committee that duplex working should not be attempted at the 


outset. He attached great importance to a company’s having had prac; 
tical experience of long range work, before entrusting it with such a cons 
tract as that now under discussion. He thought the Marconi Company 
was the only contractor who could do the work at present, but there was 
a possibility that the Poulsen Company and other companies might do 
it as well, or even better, in the future. l l 

On Monday, the Chairman said he had received a communication from 
the Admiralty, dated Nov. 26, stating that the rule was that any officer 
who might be called as a witness before a Select Committee should not 
produce any document which was either contidential or which could not 
be considered merely a business document, without the consent of the 
First Lord. Authority would be given to witnesses from the Admiralty 
to produce documents or correspondence for which the Committee might 
ask, subject to matters regarded as confidential being submitted to the 
Committee privately, and omitting all documents affecting the publio 
safety. 

Capt. CHARLTON, Assistant Director of Torpedoes to the Admiralty 
(examined by the Chairman), said he was responsible for all matters con- 
cerning the design, practice and development of wireless telegraphy in the 
Navy. When he went to the Wireless Committee he was instructed that 
the chain of Imperial stations was very necessary, and he was to do his best 
to assist in the matter. When he asked the staff of the “ Vernon " if 
they could equip the stations they said they did not think it possible for 
the Admiralty to do the work, as it would take many men away from 
their regular work, and the fleet would suffer. However, by direction of 
the then First Lord, Mr. McKenna, the Admiralty went into the matter 
again and decided that they could do the work, and they informed the 
Post Office that they could make use of that fact in negotiating with the 
company. He thought if the company had stuck to their original de- 
mand of a quarter of a million down and a halfpenny a word the Admir- 
alty would have erected the stations at all cost. The 1903 agreement with 
the company had been hard on the Admiralty, especially with regard to 
the prohibition from communicating information outside their own 
department. The result was that the Army experimented on certain 
matters three years after the Admiralty had solved them, and the same 
kind of thing occurred in the opposite direction. The Admiralty were 
told they could not fit colonial naval vessels with Marconi apparatus 
because the agreement did not provide for it. The colonial vessels were 
not built or contemplated when the agreement was signed. In 1907 
Poulsen experiments were carried out by the Navy, and the advantages 
were that they got a low-tension aerial and no elaborate safety gear, and 
the gear was compact, of less weight and silent, and the disadvantages 
at that time were great variations of arc, difficulty of kee ping in tune, and 
that a new gas was required. Hydrogen or coal gas or alcohol had to be 
used, and it was not thought advisable to use thes» on ships. With 
reference to his remarks on the Imperial Wireless Committee as to the 
cost to the Giovernment, he had capital in his mind. The Admiralty 
were paying £5,000 a year, which represented a capital sum of about 
£125.000, so he thought that a capital sum of £250,090 might not be un- 
reasonable for the Post Office to pay. However, that was only a rough 
estimate, and it was not recommended. He thought it would not be 
desirable for two Government departments to unite to carry out such a 
scheme. He would not say the Admiralty had more expericnee of wire- 
less than the Post Office. It would be better for each to run his own 
show. He felt that the proposed agreement was a good commercial 
working agreement, that both sides were gttinz what they wanted, and 
that the public were not being charged a very exorbitant rate. The 
company were getting a good contract, but would get nothing unless the 
scheme was a success, 

In reply to Mr. Amery: The Admiralty had not the least doubt that 
they could equip stations which would work over 2,000 miles. The 
Admiralty would still have to consider stations of its own apart from the 
Imperial chain. They would be entirely separate in peace time, and the 
Admiralty could adopt what they found best. He did not think the 
Admiralty would agree, under any conditions, to allow their stations 
to be inspected by a company. The Admiralty might. after a few vears, 
have an entirely different system from that adopted for the Imperial 
chain, but they would be very careful to see that they could communi- 
cate with the Imperial wireless stations. He believed cables could be 
easily cut, even in deep waters. There was always a chance of it. It was 
most important that there should be a wireless system to communicate 
with our Australian colonies as an alternative to cable communication, 
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In reply to Lord Robert Cecil: It was important, on strategical 
grounds, that the naval stations should be equipped by the Admiralty 
and not by a company. 

In further reply to Mr. Amery: The Admiralty preferred simplex 
stations, but thev agreed that the Imperial chain would be none the 
worse for having duplex. Stations three miles apart would be as difficult 
to defend as stations 10 or 12 miles apart. In the last few months they 
had had definite reports that from four to six other nations were under 
way with Imperial wireless chains, and the longer we waited the less 
right of way we should get. "There were at least four systems which 
should be considered if the study of the project for the wireless chain 
were being commenced now. He thought the Admiralty would object to 
entering into a contract to pay 10 per cent. royalty in the event of 
only one small patent of the company b ing used. In war time no in- 
junction would stop the Navy from doing what circumstances required. 
The ship work was the most important for naval purposes, and the mes- 
sages from the shore came next in importance. It was important for the 
Admiralty to continue to design its own wireless apparatus and conduct 
its own experiments. It was quite impossible to get absolute compari- 
sons between the Marconi and the Poulsen systems (which were different 
systems) and the Admiralty estimate. 

In reply to the Hon. Neil Primrose: He had seen within the last two 
or three days some particulars of wireless chains designed by two other 
countries and which were in quite as advanced a stage as ours. It did not 
follow that a station which was **jimminz" an enemy’s station could 
not send messages. They might have t :o systems—one to “jam” the 
enemy and the c ther ‘o sed messages, 

In reply to Mr. Parker: If the Admiralty had carried out the scheme 
they would have had to deplete certain branches of the service by with- 
drawing officers from them for wireless work, and the advance the Navy 
had made in the last eight or nine months in the design of wireless appa- 
ratus would have received a check. At the present moment there was 
only one firm who could design and equip long-distance stations and who 
had shown that they could do so, and thus qualified themselves to be on 
the Admiralty list. If in June last the Admiralty had been told to, they 
would have crected the best stations they could and have left the ques- 
tion of whose patents they were using to be flogged out afterwards. He 
was very much surprised at the Poulsen syndicate taking up the attitude 
that if their svstem were adopted for the Imperial wireless chain com- 
munication with other countries was to be prohibited. As it seemed to 
him, the Poulsen Syndicate at the time the Technical sub-Committee sat 
were not in a position to carry out the work, and therefore they were quite 
out of court. He thought he might answer for the Admiralty that they 
were of opinion to-day that the scheme should be pushed on, and that 
they regretted the delay that had already taken place. He admitted 
that the Admiralty were very much indebted to the Marconi Company 
for the information given them yearly by that company, although in 
other respects they might have been rather hard taskmasters. 

In reply to Mr. Macmaster: It was intended that Malta and Gibraltar 
should remain entirely naval stations and have no connection with com- 
mercial work. It was not intended that the Admiralty should establish 
any secondary stations until some years after the Imperial scheme was 
got to work. It occurred to him at the time of the Imperial Wireless 
Committee that it would not be improper for the Government to expend 
money on experiments with the Poulsen system to test its suitability for 
the Imperial scheme. The experiments would also have been useful to 
the Navy. But he agreed with the Postmaster-General when he pointed 
out that it might be unfair to the Marconi Company. It was probable 
other people would have been able to float a company and equip the 
stations if they had been offered the price which was going to be paid to 
the Marconi ('o npanv, but they would have had no staff to work them. 
If the Admiralty had to place the contract they would not have invited 
tenders. 

On Wednesday Capt. CHARLTON was further examined, and said, in reply 
to Mr. Macmaster, that. he thought the Treasury were justified in their 
criticism of the clauses in the agreement relating to the obligation of the 
Post Office to seek the advice of the company when adopting any new 
apparatus, and the right to be given to the company to inspect apparatus 
put in new stations by the Government. 

In reply to Mr. Fib-r: The restriction with regard to communicating 
information as to details of apparatus and its working to the colonial 
Governments and to other Government departments fell short of what 
the Admiralty required, in as much as it was stated that such com- 
munication should only be made to Governments or departments “ who 
shall give an undertaking not to manufacture or use without payment 
such apparatus." When the Admiralty found that other departments 
were holding back f-om giving the undertaking, at least until the ratifica- 
tion of the agreement, the Admiralty also decided to hold back. The 
Admiralty's original estimate of about £40,000 per station was on the 
small side, and it gradually went up. "The reluctance of the Admiralty 
to deplete the wireless staff on normal work by employing them on the 
Imperial chain was due to the fact that they attached the utmost im- 
portance to naval wireless. It was not easy to get men suitable for the 
higher branches of the wireless service. In advertising for an expert 
they stated that a preference would be given to a man with a university 
degree. Only three replies out of about 60 were thought suitable, and 
one of those three was selected. 

Mr. Bootu expressed his surprise that the Admiralty should think it 
necessary to stipulate for a university man. 

Capt. CHARLTON said Capt. Hornby had expressed a preference for a 
university man, but the lack of a degree would not be a bar to the con- 
sideration of applications. 

In reply to Mr. Wm. R^dmoad : The Australian Government had set 


out to do ship-to-shore work, and to establish communication between 
Australia and New Zealand, before the present scheme was proposed ; 
but he did not think they had decided at that time to establish long- 
distance stations. He agreed with Mr. Redmond that while we were 
talking about the matter other nations were going on and doing it. 

The CHAIRMAN : That is a reason why we should curtail our inquiry. 

Capt. CHARLTON, again replying to Mr. Redmond, said he approved 
of the agreement, although he thought the company's terms were on the 
high side. The stations would probably not be in working order for three 
years, and it would be five years before the 10 per cent. royalty would 
become a large sum. If the 10 per cent. were of great value to the come 
pany, the other 90 per cent. would be of value to the country. He 
thought the agreement ought to have been ratified a considerable time 
ago. The delay was deplorable from the naval and national points of 
view. 

Capt. CHARLTON explained later that the preference for a university 
man for the “ Vernon" meant that an engineering or mathematical 
degree was desirable. | 

Mr. Percy MINTER, assistant director of Navy contracts, was then 
called, and said the Navy regarded the question of entering into the pro- 
posed agreement as one for the discretion of the Post Office. The 
Admiralty was requested to assist in securing improvements in the con- 
tract, and he thought had not been unsuccessful. This was not the first 
time the Post Office had secured concessions for the Admiralty, such aa 
the relaxation of the restriction as to communication of information 
between Government departments. The Admiralty concurred in the 
agreement, which it considered preferable to the only alternative—the 
carrying out of the work by the Admiralty. The agreement was now in a 
form which would permit of the substitution at a later date of any system 
which might be thought desirable, at a minimum of cost. The lump sum 
of a quarter of a million pounds had been dropped out of the agreement, 
the consideration given for that being the relinquishment of the right to 
use the Marconi patents for other purposes than the stations included in 
the contract. If the Government took advantage of the Crown clause 
in the Patent Act it would, he thought, only have the right to use the 
system for Government purposes, and not to co-operate with other 
persons without arrangement with the patentee. He had grounds for 
doubting whether the Crown clause would apply to the use the Govern- 
ment would make of the patents in the present case, as the use could not 
be considered as solely for the purposes of the Crown. He could not see 
anything better that the Government could have done than accept the 
Marconi tender. The failure to get abrogated the clause in the 1903 
agreement prohibiting communication by the Admiralty of information 
to other departments was due, he thought, to the fear of the company 
that the departments might use the information without payment. He 
did not think that was to be feared. The clause in the proposed agree- 
ment would remove that restriction, if the Governments and departments 
concerned gave the required undertaknig. The Marconi Company asked 
thatthe Admiralty should allow their ships to be entered in the Berne list 
as ships fitted with the Marconi system, and the Admiralty required, as a 
quid pro quo, the alteration of Clause 9 in the Admiralty agreement with 
regard to the communication of information to other departments, &c. 
The Admiralty also stipulated that]the (wording of the announcement 
in the Berne list should be such as would not cause any misunderstanding 
or prejudice to Admiralty interests. He had no experience of telegraph 
contracts. The 10 per cent. royalty appeared to the Admiralty high, 
but they deferred to the greater experience of the Post Office in telegraph 
contracts. If the Treasury had had to fix the royalty, it was possible 
the Post Office would have advised that 10 per cent. was reasonable, and 
that the Treasury would have awarded it. The clause with regard to 
inspection seemed rather out of place in a Government contract, although 
he did not say the company were not justified in requiring it. The 
inspection might be made by a third party. 

In reply to Mr. Macmaste:: It was possible that if the Government 
did not enter into the contract the company might, if they were so dis- 
posed, enter into a contract for the erection of a chain of competing 
stations on territories other than British. He could not give an opinion 
as to the technical difficulties in this. Capt. Charlton’s suggestion, when 
on the Imperial Wireless Committee, that, as Mr. Gandil could not give 
the necessary demonstration of the Poulsen system, it might be well for 
the Government themselves to make experiments with the system to test 
its suitability for the Imperial wireless chain, appeared to him a sensible one. 

In reply to Mr. Falconer: It was a very material consideration that 
the 10 per cent. royalty might come to an end at any time. It was not 
unreasonable to ask that there should be a proportionate reduction of 
the royalty if the use of patents that were not essential were dis- 
continued ; but from the contractor's point of view, perhaps, it was not 
unreasonable to refuse it. This contract was one in which the Govern- 
ment should take great care to see that the contractor was capable of 
carrying out the contract. In acting as they had done the Post Office 
had followed the usual procedure of the Admiralty. If there was only 
one firm considered capable of doing the work, that firm alone would be 
asked to tender. 

Mr. Minter was further examined yesterday (Thursday). 

Our report of yesterday's proceedings will appear next weck. 


Mr. W. R. Lawson, whose name has been prominently mentioned in 
connection with the opposition to the “ Marconi Agreement," issued a 
few days ago the following circular letter :— 


To the Chairman of the Select Committee on the Marconi Agreement, f 2 

li Sis: In view of my shortly appearing before your Committee as a witness. I think it 
my duty to call your attention to an attempt that has been made in the House of Commons 
to discredit my evidenc? in advance. On Nov. 21 th» Postmaster-General, in reply toa 


F 


c 
‘ 
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question by Sir W. R. Adkins, said “ These statements (namely, that the Marconi tender 
had been practically accepted in January) which have appeared in the * National Review,’ 


: and have been reproduced textually in the ‘ Spectator ' are totally false, like much that 


has b2en written with reference to this contract. No agreement of any kind was made 
with the Marconi Company with respect to these stations until March 7, 1912. when their 
tender in general terms was accepted, th? contract itself being signed on July 19. I have 
made no reference to any tender having been signed in January." 

As th? author of the statement in question, I big to lay before your Committee the 


. following conclusive proofs of it :— 


First, on p. 744 of the “ Parliamentary Debates," Vol. 42, No. 119), the following pas- 
sag2 occurs in the speech of tne Postmaster-General on Oct. 11, on the motion for the 
appointment of your Committee: '" Under these circumstances, is there any man in the 
House, no matter how prejudiced he may be, who is now prepared to get up and say I was 


. wrong in refusing to make that contract (with the Poulsen Company) in January, and in 


taking the only other course possible ? (acceptance of the Marconi tender). ” 
At p. 723 of the '' Parliamentary Debates," in the same speech, the Postmaster-G:neral 
said of the Cables Landing Rights Committee, that " cn Jan. 24, 1912, it approved the 


' price to be paid, the royalty to be given to the (Marconi) Company, and the p:riod of years 


during which the agreement should run.” 

In the report of the evidenc? now being taken by your Committee, Question 556 gives 
Sir A. King’s account of what happzned at the final meeting of the Imperial Wireless 
Committee on Jan. 17. Mr. Samuel, he said. proposed to see Mr. Gandil (of the Poulsen 
Company) again, and if h* could not arrange certain conditions with him he " propescd 
to writ» to Mr. Isaacs to the effect that the Committee was inclirftd to recommer.d the 
acceptance: of his offer." 

Finally, there appeared in the " Financial News " of Jan. 25 a statement made on the 


. preceding day to a representative of that paper by Mr. Godfrey Isaacs, that © there is 


every reason to believe that the signatures will be affixed within the next few davs.”’ 

I leave it, Sir, to you and the members of your Committee to judge whether a statement 
supported by the evidence of the three principal negotiators of the Marconi agreement — 
the Postmaster-G»neral, the Permanent Secretary of the Post Office, and the managing 
director of the Marconi Company |. ought to be branded in the House of Commons by a 
Cabinet Minister as " totally false." 


GOLDSCHMIDT WIRELESS SYSTEM. 


In the House of Commons on Monday, Sir Hildred Cariile asked the 
Postmaster-General whether his Department had any information con- 
cerning the Goldschmidt system of wireless telegraphy ; whether he was 
aware that experts in this country, France and Germany, were of the 
opinion that this system would prove to be superior both in respect of 
economy and efficiency to any other; and whether he would take steps 
to ascertain the results of the forthcoming tcsts between Hanover and 
the Atlantic City, which would be carried out with a view to establishing 
the claim of the inventors to send long-distance messages cheaper and 
better by the use of their apparatus and methods than was possible by 
other systems. 


AUSTRALIAN CABLE RATES. 


In the House of Commons on Tuesday the Hon. H. L. W. Laws n asked 
if an invitation was recently conveyed by the Australian Premier to the 
New Zealand Government to appoint a representative to a conference at 
Melbourne to consider the provision of a submarine telegraph cable in the 
Atlantie which should be under British control, and that this invitation 
had been accepted ; whether, in view of the opinions recently ex pressed 
by the Canadian Postmaster-General and the Canadian branch of the 
Chambers of Commerce in favour of an all-British Atlantic cable he 
intended to call the subsidiary conference he promised at the last Imperial 
Conference. and. if so, when. 

The PosTMASTER-GENERAL said he was not acquainted with any subse- 


quent steps that might have been takenin Australia since the date of the 


Governor-General’s despatch of July last, urging that a conference should 
be called. The reply to that letter was suspended in anticipation of the 
early completion of arrangements for further reductions of cable rates to 
Australia. "These reductions cannot be so large as might otherwise have 


.been made, because of the high terminal rate charged by Australia. 


Whereas the United Kingdom terminal charge was Ad. a word and New 
Zealand ld., that of Australia was 5d. 


— ———Á—ÉÁ——— 


LEGAL INTELLIGENCE. 


ee] 


The Telephone Arbitration. 


The Railway and Canal Commission continued the hearing of this 


ate og 


arbitration on Monday. 


Sir ALFRED Cripps, K.C., M.P. (for the National Telephone Co.), inti. 
mated that since the Court adjourned on Wednesday last the parties 
had come to an agreement upon several important items of the claim. 
lt had been agreed that materials (less wastage) should stand at 
£6,903,353. The amounts for freight and cartage and other items had 
also been agreed, and these (with the sum for materials) made a total of 
£10,239,345. If the Court would allow the Attorney-General and him- 
Belf to discuss with them privately certain matters the length of subse- 
quent proceedings would in all probability be curtailed, 

Mr. Justice A. T. LAWRENCE said the Court would endeavour to make 
the arrangement desired. 

Sir ALFRED CRIPPS then continued his summing-up of the case on be- 
half of tie company, and dealt with the question of the value of the plant. 
On the subject of supervision he argued that the entire claim of the com- 
pany in that respect should be sustained. 

Sir JAMES WoobHOUSE pointed out that the claim of the company, 
being bised on a composite year of its existence, embraced charges for 
supervision of maintenance and repairs as well as of construction. The 
Post O tice contended that the cost of maintenance and repiirs was much 
greaterthan the mere supervision of construction, and that a largo ex pense 
for headquarters supervision and other things properly attributable to 
maintenance, had no ground in à mere estimate of cost of construction, 
which was what they had to consider now. 

Sir ALFRED said the cost of supervision in particular cases in mainten- 
ance and repairs might be greater than like charges in construction, but 
it was ille, he thought, to draw a general conclusion from those pirticular 
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cases, Taking the whole year, he thought the cost of supervision esti- 
mated in the company's composite year, was a fair one. ‘The company, 
of course, included in their charge for supervision what had been eallcd 
headquarters’ establishment ehargos, necessary charges for the carrying 
out of any contract or of any completed business, but the Post Office 
declined to allow any charge for sup^rvision above the engineer actually 
carrying out the contract. And yet it was appirent from the evidence 
of Mr. Slingo and other Post Office witnesses that higher departments 
whose cost was not included in the accounts of the telephone department 
of the Post Office were, in fact, employed in divising or arranging the 
work which the engineers had to carry out. 
The case was proceeding when we went to pr. ss. 


Price v. Sylverlyte (1909) (Ltd.) 

Last week Mr. Justice Avory and a common jury heard this action 
by Mr. S. L. Price (trading as the Electric Battery Comp ny) for the 
recovery from the defendants of the price of electrical goods sold; or, in the 
alternative, for damages for breach of five contracts to purchase from 
plaintiff some 600 accumulators. Defendants denicd that they made 
any of the contracts, and said that it was a term of the contract that 
they should only accept delivery of the goods when they required them. 

Mr. WALKER, K.C., for plaintiff, said his client was a maker of electric 
accumulators and other similar motor accessories, Th» action arose 
out of several orders to supply to defendant company electric acecumu- 
lators. 600 accumulators were ordered by defendants; 285 had been 
taken, but 315 had not been taken by defendants. As regards the 285 
that had been taken the jury would not be troubled, because the claim in 
respect of them was admitted, and all issucs on that point were cleared 
out of the action. In regard to the 315 accumulators, there were five 
orders relating to them. The first order was on October 28, 1909, for 
250 accumulators at 13s. 6d. each, of which only 61 had been taken ; the 
second order was on Nov. 2, 1909, for 200 accumulators at £3. 7s. each, of 
which 116 had been taken: the third was on May 3, 1910, for 50 accumu- 
lators at £4. 10s., of which 46 were taken: the fourth was in September, 
1910, for 50 at £1. 17s. each, of which 39 were taken : and the fifth order 
was in December, 1910, for 50 accumulators at £2. 16s. 6d. each, of which 
23 only were taken.  Plaintiff's case was that delivery should have been 
taken within a reasonable time, but the precise dates of delivery and 
quantities of course depended on one's requirements. Long periods had 
elapsed, and defendants had exceeded the bounds of all reason, and had 
allowed more than a reasonable time to clapse before taking delivery. 
In the m .n facture of these accumulators, there were certain cells which 
required. a particular amount of adjustment. What plaintiff did, as 
soon as ho got the ordera, was to at once set about obtaining the materials 
with which those accumulators would ultimately be made. He had 
the cells prepared. but th» various parts wer: rot ass >mbled. 

At this point Mr. Walker, K.C. asked his lordship to give judgment 
for plaintiff by consent for £20) and costs. The undelivered goods would 
remain the property of plaintiff, that was t» the exclusion of the balance 
of goods sold. In regard to the outstanding balance of the goods actually 
delivered, there was £30 due, which had been piid into Court. He asked 
that that amount might be pud out. Thi: was agreed to, the verdict 
of the jury being taken by consent in accordance with the above terms. 


Gery v. Day Motor Co. (Ltd.) 

The hearing of this case was recently consiuded by Mr. Muir 
Mackenzie, Official Referee. 

GEORGE VENN, mechanic in defendant's employ said, that when the 
plant was first installed he went down and ran the machine for some 48 
hours, charging the cells, It ran very well, and Mr. Gery expressed his 
satisfaction. He handed it over to the plaintiff. Later. he went down 
to sce the plant, in consequence of complaints, and found the m whine 
was not in the condition he left it. Parts had been altered, for instance, 
the commutator had been put into a lathe and filed down. 

Mr. Francis HIRD stated that he had examined the dynamo, and in 
his opinion it was not a suitable machine for the purpose required. It 
was possible to use a shunt wound dynamo with commutator poles for 
direct lighting purposes, but he was not aware that it was the practice of 
his firm (Siemens Bros. Dynamo Works) to make such machines, especially 
for direct lighting. It was news to him that Mr. Furneaux had ordered 
such a machine from his company for that purpose. The machine 
supplied to plaintiff was obviously to be used for ch urging batteries. If 
the engine when it was first installed satisfactorily charged the batteries 
for 40 hours, there was no reason why it should not continue to do so. 

Mr. E. CurTING (of Messrs. Cutting Bros.) stated that his firm supplied 
the generator, which was a shunt-wound machine, and was not the type 
of machine to be used for direct lighting. The dynamo was perfectly 
efficient for battery charging and was a standard type made by his firm. 

Mr. FRANK BROADBENT, consulting engineer, said the specitication, to 
his mind, clearly intended that a plant for lighting off the batteries, and 
not for direct lighting, should be supplied. The dynamo was not con- 
structed for direct lighting. 

On Monday Mr. Muir Mackenzie gave judgment in this case. After 
analysing the evidence he found that as between Mr. Brown and plaintiff 
there were relations of principil and agent, and that plaintiff was the 
buyer, through Mr. Brown. He was of opinion that plaintiff had failed 
to prove that the generating plant was defective or that it did not 
com ply with the specification. It was supplied, in his opinion for lighting 
the house through the batteries, Defendants would, etherefor», be 
entitled to judgment on the claim and on the counterclaim. In respect 
tothe latter heawarded them £32. 5s. 2d. The costs would be defendants’, 
except as to one or two small issues on which they had failed, 
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ELECTRIC RESTAURANTS. 


future rather than the actual present, and in this respect 
is to be congratulated. His restaurant will appeal to the 
general public, but especially to a class which is interested 
in electric cooking from the buyers’ point of view. Both 
these new restaurants are laid out to pav their way, and if 
well patronised (and who can resist the delights of an electric 
cuisine ?) will do so handsomely. But each will be an in- 
structive and valuable advertisement for electric cooking. 
Without actuallv bombarding them with custom, the London 
electricity supply undertakings in their neighbourhood 
should direct every possible attention to them. The new 
art will make rapid progress if there is a more general oppor- 
tunity such as these restaurants afford for the public to “ try 
out " electric cooking for themselves. We hope to see the 
examples of Mr. Seasrook, Mr. Berry ard Mr. Downe fol- 
lowed in other paris of London, and we also trust that the 
provinces will not long kcep their public waiting for the 
delights of the electric restaurant. Some provincial 
caterer3 can show the way to London in the matter of 


Tke future prosperity of the electricity supply section of | enterprise, and once they make up their minds to a thing 


the industry will depend on the extent to which a constant | they put it through, 


load is built up. The connecting up of power consumers is 
proceeding apace, so much so, in fact, that the gas engine in 
mcst large industrial centres is et a discount. This branch 
of the business may then be considered as established on a 
satisfactory basis. "The present results in power supply are 
the product of some 10 vears' effort. There is now wanted 
a concertcd movement towards the building up of a cooking 
and heating load equal to, ard finally greater than, the 
power load. One of the preliminary steps in this direction 
is the electric restaurant, of which there are several now 
established in Lordon; the number will also be shortly 
increased. With the exception of temporary restaurants 
opened during local exhibitions, we do not know of any 
permenent electric restaurants in the provinces. The 
premises at present in Gpzration m London are proceeding 
on satisfactory financial lines, and are gathering in an ever- 
increasing number of gratificd patrons. Two additional 
restaurants are being opened on a more pretentious scale 
than their predecessors, and will, therefore, be more in the 
public eye. TRiciTv House, which Mr. A. F. BERRY is on 
the point of opening in Oxford-street, London, almost next 
door to Frascati’s, will be right in the heart of things, and 
should become immediately popular. The Brompton & Ken- 
sington Electric Supply Co. will doubtless also achieve great- 
ness when their new premises are opened in the Earl's 
Court-road. Mr. R. S. Downe has built for the immediate 


The electric restaurant is a unique 
opportunity ! 


COMMERCIAL COMMENT. 
Convenient Switching. 

WE publish in the Supplement pages of this issue some 
particulars of a poll taken of the electrical contractors who 
are members of the E.C.A. on the subject of special switch- 
ing. Wesent out a list of questions to some 300 contracting 
firms, and received replies from about 100. Presumably 
the balance had little or no interest in the matter. Our idea 
was to get the electrical contractor to give his opinion upon 
what is an important section of the electric lighting problem. 
Most of the answers to the enquiry as to whether builders 
ard architects are willing to introduce two-way and special 
switching controls produced the answer that both these 
parties are inclined to oppose the use of such switches purely 
on the grounds of additional cost. If this is generally the 
case, we think that the electrical contractor is in som? 
measure to blame, because he has allowed his prices to be 
forced down by builders and architects below a level which 
would admit of the use of special switching circuits. The 
contractor is not sufficiently impressed with the money 
value of special switching arrangements to the user of 
electric light. The cost of an extra switch, which increases 
the convenience of control from one or more additional 
points, is soon saved by the simple fact that the light itself 
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is normally turned off. Where the switching arrangements 
are inconvenient the light must be left constantly burning, 
because it is not possible to blunder across dark rooms or 
through dark passages in order to reach some distant switch. 
So far, the majority of electric lighting installations are 
examples of inconvenient switching, and on this account 
do not make a gocd advertisement for electric lighting. 
The general public are bound to remain in ignorance of 
these special switch controls unless th^ electrical con- 
tractor takes steps to bring forward these little conveniences, 
We should like to see a more determined effort made by 
electrical contractors as a body to assist those manufac- 
turers who have spent considerable time and thought in the 
development of convenient switches. The contractor, being 
in touch with the builder, is in a position to get this work 
done first hand, and if the small additional wiring is put 
into the original installation the cost of the convenience is 
comparatively small. On the other hand, we feel that two- 
way switches may easily be installed in existing installations 
without disturbing the decorations or flooring. 


The Supply of Electric Power to Gas Works. 

WE regret to find that we have been misunderstood, and 
that the agreement with “ Electricity Supply Memoranda ” 
of the “ Journal of Gas Lighting," which we so heartily 
expressed in our last issue, has been construed by Mr. C. A. 
BLASCHECK, electrical engineer, Canterbury, into meaning 
something we had no intention it should mean. We stated 
that it was a wrong policy to supply energy for power pur- 
poses at 43d. a unit, even if the consumer was a gas works. 
We did not, however, say that when private consumers 
installed electrically-driven gas compressors for the supply 
of high-pressure gas in connection with burners, and used 
these compressors only during the lighting hours of the day, 
that they also should be supplied with energy for that pur- 
pose at power rates. This is, it appears, what has happened 
at Canterbury, and as such compressors form practically a 
lighting load, and come on to the mains only during the 
peak, a lighting rate is quite rightly charged. To admit 
this much does not, however, affect the truth of our state- 
ments with regard to the charges for supply to gas works 
for power purposes. We reiterate that to charge for such 
a supply at lighting rates is a wrong policy, but as this policy 
has not so far been adopted at Canterbury, we ask our 
readers to substitute “ Weissnichtwo " for the name of that 
city in the fourth line of the note which appeared in our 
issue last week. 


CURRENT TRADE LITERATURE. 


Christmas Tree LigMing.—The Christmas season has now opened, 
and contractors and station engineers who are regularly in touch 
with their customers should hasten to order Robertson miniature 
electric lamps for Christmas tree and general decorative lighting. 
These can be supplied either separately in assorted colours, 2 volts to 
10 volts, or in strips of 10 volt lamps in scries. The charge in each 
case is at the rate of 9d. perlamp. We understand that delivery can 
be made from stock. 


“ Installation News.’—The November issue of “Installation 
News ” is just to hand, and, as usual, is full of good things. The 
article on ‘ Electricity in the House," which, by the way, is to be 
continued, should be very useful for distribution among present and 


prospective consumers. A page is devoted to the Simplex inter- 
communication telephone system, particulars of which can be sup- 
plied to interested inquirers on application. 


Portable Welding Sets.—The Parsons Motor Co. have sent us par- 
ticulars of a portab'e electric welding set, in which the plant com- 
prises a 42 H.». six-evlinder Parsons engine driving a dynamo with 
separate exciter. This has been built specially for the supply of 
power to a portable electrie welding plant. "The arrangement of the 
engine, dynamo and contro! gear is extremely neat. 


* Electric Cooking jor Every Home" is the title of an attractive 
folder, which is being sent out by Simplex Conduits Ltd. This 
deseribes in a populer end chetty wey the value of Simplex com- 
binstion cooking outfits which can be obtained in the smallest size 
for 24s. 6d.. thet is.c Gin. boiling plent. 2-pint kettle. saucepan and 
frvpen. For zsother 105. 2 small oven can be added. 


BUSINESS NOTICES. 


The title of the Karlsbader Kaolin Industrie Gesellschaft has heen 
altere: to the Zettlitzer Kaolinwerke A.G., Porzellan Fabrik. Mer- 
kelsgrun, nr. Karlsbad. The sole agents for this country are Messrs. 
W. F. Dennis & Co.. Alb?rt-buildinga. 49, Queen Victoria-street, E.C.. 
who rep e;ent them for their minufactuces of ell kinds of porcelzin 
insu'ators. 

The telephone numbers for the sales, publicity and purchasing 
departments and general manager's office of Simplex Conduits (Ltd.) 
at 13, Charing Cross-road, London, have been changed to “4327 
Gerrard,” three lines. 

Messrs. Henry Wiggin & Co.. Birmingham. inform us that chronic 
resistance material (nitkel chrome) is now [specified by the 
Admiralty. 


Mr. Alan Williams. who recently resigned his position with Messrs. 
Crompton & Co. (Ltd.). has now opened an office at 9, Queen 
Victoria-street, E.C., where he will carry on business as a manufac- 
turers’ agent. Amongst the firms he will represent are Messrs. 
Eckstein, Heap & Co., the Lancashire Switchgear Works, Man- 
chester, and the Anderston Foundry Co. (Ltd.). of Glasgow. 


Wm. Watson and Alfd. K. Glover (trading as W. Watson & Sons), 
opticians, dealers in electrical apparatus. &c., 2, Easy-row, Bir- 
mingham, have dissolved partnership. Debts by Mr. Glover, who 
continues. 


Patent Development.—The proprietors of letters patent 
No. 27.236 of 1908, relating to “ Electric generators," desire to 
dispose of same or to grant licences. Applications to Messrs. 
Cruikshank & Fairweather (Ltd.), 65,6, Chancery-lane, London, 
W.C. 

The proprietors of British patents Nos. 209.789.1909 and 28,079/ 
1910. relating to ** Portable electric lamps," desire to make arrange- 
ments for the practical working of same in this country. Inquiries 
to Messrs. W. P. Thompson & Co., patent agents, 285, High Holborn, 
London, W.C. 


The proprietor of patent No. 28.310/1908, for “* Improvements in 
electrical induction clutches,” desires to make arrangements for the 
practical working of same in this country. Communications to 
Messrs. Haseltine, Lake & Co.. Patent Agents and Consulting Engi- 
neers, 7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


The proprietors of patent No. 999/1902, for “ Improvements in 
electrically controlled railway switches.” desire to make arrange- 
ments for exploiting same in this country. Applications to Messrs. 
Haseltine, Lake & Co.. patent agents and consulting engineers, 7 and 
8. Southampton-buildings. Chancery-lane, London. W.C. 


Restoration of Lapsed Patent.—An order was made on Nov. 22, 
1912, restoring the letters patent grantcd to Mr. Harry G. Geissinger 
(No. 1.304 of 1903). for an invention for '' Electrical means for 
regulating temperature in a number of places." 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to be paid to creditors of Archibald Frank Mander 
(trading as Mander Bros. and lately as A. F. Mander), electrical 
engineer, &c., 258. Lozells-road, Aston. Birmingham. Claims to Mr. 
A. S. Cully, 191, Corporation-street, Birmingham, by Dec. 14. 


A meeting of the members of the Black Sea Telegraph Co. (Ltd.) 
(in voluntary liquidation) will be held at Electra House, Finsbury- 
pavement, London, E.C., on Jan. 9 at noon, to receive an account 
of the winding up. 
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EXTENSIONS. 


Bath.—It is proposed to lay a new cable from the Abbey Church 
sub-station to Lambridge. and to rearrange the public lighting from 
Fountain Buildings to Lambridge by the substitution of 100 c.p. 
metal filament lamps for the present arc lamps. 


Bedford.—Last week the Council had before them a report of the 
Electric Lighting Committee on the present position of the electricity 
department. 

It was reported that there was an increasing demand for electricity, 
especially for power, and it was necessary to make extensions of the 
generating plant. Inquiries had been made as to the working of Diesel 
oil engines in other stations, and, after considering the replies, it was 
decided to obtain tenders for a Diesel oil-driven alternator, and applica- 
tion has been made for sanction to a loan of £9,790 for the new plant. 
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Blackpool.—A pplication has been made for sanction to borrow 
£6,300 for extending the electricity supply mains. New consumers 
are being connected at the rate of between 30 and 40 a month, 


Doncaster.—The Corporation have decided to apply for sanction 
to a loan of £5,000) for the extension of supply cables to Balby and 
Hexthorpe, and £3,000 for extensions to Bentley. 


Eastbourne.—On Tuesday the Council confirmed the recommenda- 
tion of the Electricity and Street Lighting Committee to purchase a 
1,000 kw. turbo-alternator. 

The consideration of the report of the borough electrical engineer (Mr. 
J. K. Brvdges), recommending the purchase of a 270 kw. Diesel engine in 
addition to the above, for economical running and thus reducing the ccst 
of generating during the hours of load off the peak, was deferred. 


Felixstowe.— An inquiry was held last week into the Council's 
application for sanction to borrow money for extensions of the elec- 
tricity supply works and for street lighting. 

The CLERK (Mr. J. Montagu Humphiey) supplied the usual statistics 
and asked for an extension of £1,000 for street lighting. He explained 
that the contract of the local gas company for street lighting would expire 
at the end of the year. The gas and electrical supply companies were 
invited to tender for street lighting. The latter gave notice that they 
would insist on the Council carrying out their agreement of June 4, 1903 
(under which the Council agreed to use no artificial light for lighting the 
promenade or any road or part of a road other than electric light). The 
price to Fe paid for current for street lighting would be 31d. per unit. 
There wis £492. 5s. Lid. in hand on the last sanction (for £2,600). 

The [INSPECTOR said that the L.G. Board did not sanction any loans for 
spare parts, and an item for this was taken out of the application. 
Mr. C. A. BAKER then explained the details of the application. 
proposed to duplicate the present battery. They would then have two 
batteries of 109 cells each. The load had increased beyond the present 
capacity of the station, and some increase was necessary. In 1911 the 
maximum load was 193 kw. It was estimated that it would be 226 kw. 
by the end of 1913. In 1914, with the present rate of development, 
further generating plant would be required. After discussion, the details 
of the loan were altered to the following: Battery extension buildings. 
£500 ; battery extension, £1,200 ; mains, services, switchgear, &c., £1.730 

and meters, £500 ; in all £3,920. 


Hebden Bridge.—The Council have applied for sanction to borrow 
£3,253 for a Diesel oil engine set at the electricity works. 
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Heston and Isleworth.— Mains are to be extended at an estimated 
cost of £250 to supply current to the Isleworth Brewery Co. 


Leatherhead.— The Leatherhead & District Electricity Co. are 
applving for a provisional electric lighting order to enable them to 
give a supply of electricity in the adjacent parishes of Cobham, Stoke 
d'Abernon, Great Bookham, Little Bookham and Bingham. 

Arrangements have been mide for exteidsioas at the generating 
station, and the laying of the cables will commence in a few weeks! time. 
It is hoped that a pardal supply in the new districts, which will be on the 
three-phase system, will be available in the spring, and a complete supply 
to all the districts by the summer, At present the company is supplying 
on the low tension direct-current system. The new generating plant v ill 
be driven by Diesel oil engines. 

London County Council.—On Tuesday sanction was given to 
Stepney Council borrowing £70.000 for the electricity undertaking. 
and to St. Marylebone Council borrowing £1,750. 


Loughborough.—It will be necessary next winter to put down 
additional generating plant at the electricity works to meet the general 
supply, in addition to the proposed extensions to meet. the require- 
ments of the Brush Company, but. before making a recommendation 
to the Electricity Committee, the borough electrical engineer (Mr. 
W. Allen) has been authorised to visit Manchester, 
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Marylebone.—-Four converters are to be installed at the premises ‘of 


. Peter Robinson (Ltd.). 


Mr. John F. C. Snell, of Messrs. Preece, Cardew & Snell, has been 
engaged as consulting engineer in connection with an additional 
supply which is to be obtained for the winter of 1913-4 at an approxi- 
mate fee of £200 (a retainer of 50 guineas, plus 3 guineas per hour for 
Mr. Snell's personal services, and 2 guineas per day of five hours 
for his assistants). 

In consequence of reports from the general manager (Mr. A. H. Sea- 
brook) that the undertaking will be “ very tightly placed ” this winter 
with regard to plant capacity to meet the load, he has been authorised to 
negotiate with the Metropolitan Electric Supply Co. for a small emergency 
supply to be taken at the Avbrook.street station on the following lines :— 
The Council to pay for current taken at £1 per kilowatt, and for the 
units supplied at a rate per unit to be agreed, the Council also to defray 
the cost of moving and fixing the necessary converting plant (roughly 
estimated at £250), also to endeavour to obtain a continuing yearly 
option (subject to three months’ notice) on these terms, Itis not antici- 
pated that more than 500 kw. will be required. 

At the last meeting of the Council Ald. Dennis moved that the Electric 
"upply Committee be directed to include the nature of the respective 
duties of each officer and servant in the complete scheme of establishment 
which the Council had instructed them to submit. He pointed out that 
the Council had for a long time past desired to have the information 
asked for, because it had become the practice of the Electric Supply 
Committee to pay certain officials a eertain rate of wages without first of 
all obtaining the consent of the Council. Salaries should not be paid by 
the Electric Supply Committee: for work until the Council had been 
informed of the kind of work for which the money was paid, 

Councillor J. Lewis seconded, and said the state of things now obtain. 
ing in the electricity department was inconsistent with proper economy. 

Ald. Hopkins, Chairman of the Electric Supply Committee, said he 
did not see the necessity of passing such a resolution, in view of the fact 
that his Committee had already been instructed to report to the Council 
exactly what was set forth in the resolution, It was probable that the 
required report would be presented to the Council at its next meeting. 

The resolution was adopted. 

Rochdale.—The Electricity Committee recommend that applica. 
tion be made for sanction to a further loan of £30,000 for extensions 
of the generating plant at the electricity works. An extension, which 
will cost from £12,000 to £15.000, is already in progress, and since 
1905 £55,000 has been expended on the undertaking. The demand 
for electrical energy for power and lighting isincreasing at a rapid rate. 

Salford.— 1t is reported that the demand for electricity (especially 
for power) is increasing at such a rate that the Electricity Committee 
will shortly have to erect a new generating station at an estimated 
cost of £250,000. 

The plant at the Frederick-road station is overloaded, and difficulty 
will be experienced in coping with the demand during the winter months, 
as it is stated there is no stand-by machinery. Numerous new works and 
warehouses are being erected on the Salford side of the River Irwell, and 
new customers for electricity on an extensive scale are forthcoming. A 
new generating station, equipped with modern plant, is therefore a 
necessity. 

Woodford.— Walthamstow Urban District Council have instructed 
the chairman of the Public and Private Lighting Committee and the 
electrical engineer to submit an offer to Woodford Council for the 
supply of electricity in bulk in their district. 


GENERAL. 


Accrington.— During last quarter 1,122,063 units were sold, com- 
pared with 719,841 last year, an increase of 402.222. The power 
units went up from 656.471 to 1,030,633 and lighting from 63,370 to 
15.002. 

Acton.— The Metropolitan Electric Supply Co. will reduce the 
charge for current supplied to Council buildings (other than those 
already supplied direct by the Council) to 4d. per unit. 

Beauly.—' The formal switching on of the electric current to the 
public lamps was performed on Friday evening by Mr. D. M'Grath, 
in the unavoidable absence of Lady Lovat. The plant includes a 
10 i. P. suction gas plant, dynamo storage battery, &c., and has been 
installed by the Edmundson's Electricity Corpn. In the streets 
there are 25 metal filament lamps. 

Cromer.— At a public meeting last week the action of the Council 
in transferring the electricity undertaking to Edmundsons’ Electricity 
Corporation was endorsed, 


Bourton.—On Friday the directors of the Rural Districts Electric 
Undertakings (Ltd.) entertained the shareholders of the Bourton 
Electricity & Power Co.. and their friends to dinner in order to com- 
memorate the inauguration of electricity supply at Bourton-on-the- 
Water. The managing director. Mr. Haydn T. Harrison, presided, 
and among others present were Messrs. N. F. Nader (local manager), 
J. H. Wiikins and Walter Riggs. 

Electricity in Dock Work.—The Port of London Authority have 
decided to transport to the Tilbury dock the electric plant at the 
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Victoria dock. where a supply of current is now obtained from West 
Ham Corporation. At Tilbury the demand for current is growing 
with the increasing business, and the transferred plant will enable 
the Authority to provide for this demand for some time to come. 


Hull.—Steps are being taken to obtain a provisional electric 
lighting order for supplying current beyond the borough boundary 
in Holderness and in the meantime temporary powers are to be 
obtained from the Board of Trade. 


Leeds.—The Parliamentary Committee recommend the Council 
not to seek powers to acquire a site for a new generating station. 

At the meeting of the Council on Wednesday it was decided. as there 
was not a clear majority in favour of the proposed extension of the 
electricity undertaking, to drop the clause in the Pariamentary Pill 
relating to the extension. 

Maidstone.—Ald. Vaughan has been re-elected chairman of the 
Electricity Committee. and Councillor Lyle has been appointed 
chairman of the Light Railways Committee. 

Provisional Order Revocation.—Tkc Board of Trede have re- 
voked the Pateley Bridge Elce!ric Order, 1911, s from Nov. 22. 

Repton.—The Rural Council have consented to the application of 
Derby Corporation for a provisional electric lighting order for 
Mickleover. 

Riekmansworth.—The Council have refused their consent to the 
Colne Valley Electric Supply Co.'s application for a provisional order. 

Sheffield.— Ald. Bennett has tendered his resignation of the chair- 
manship of the Electric Light Committee, ¿nd Councillor Crowther 
hxs been elected to the vacant position. 


Tilbury.—The Urban Council have conditionally consented to the 
application of the County of London Electric Supply Co. for a pro- 
visional order for the district. 


Worthing.—The Council have adopted certain recommendations 
as to service lines, &c. 

In future service lines are to be laid free of charge to the extent of 
100 ft. (instead of 60 ft.) and discounts are to be allowed to larze con- 
sumera—3 per cent. for a minimum of 1,000 units per annum, and 10 per 
cent, over 0,000 units pcr annum. 

York.—The city electrical engineer (Mr. J. W. Hame) recently 
reported upon the advisabilitv of adopting a scheme of wiring pre- 
mises on the deferred pavment svstem. 

He stated that he has been frequently asked for sich facilities, and he 
recommended that borrowing powers should be obtained to enable the 
worn to be undertaken. The le -tricity Committee, therefore, re om- 
mend the Council to mike application to the L.G. Board for sanction to a 
loan of £200 for wiring work, & :. 


LIGHTING NOTES. 


East Ham.—The Council have adopted a scheme for supplying. 
fixing and maintaining on a three ycars agreement 1,000 c.p. arc 
lamps (including supply of electricity) at a charge, for two lamps. of 
9s. per lamp per quarter, plus 11d. per lamp per hour used, and for 
one lamp only of 10s. 6d. per QUEE. plus 11d. per hour used. 

Truro.—Last week the City Council formally passed a resolution 
to apply for a provisional electric lighting order. 

Workhouse Lighting. —Shipston-on-Stour Guardians have made an 
arrangement with Messrs. Brown & Parsons for wiring the workhouse 
and for the supply of electric current for lighting the premises at 6 d. 
per unit. Hitherto oil lamps have been used. 

The Mile End (London) Guardians are considering a proposal to 
obtain a supply of electricity for their establishments in the Bancroft- 


road. 
TRAMWAYS. 

Aberdeen.—At the meeting of the Tramways Committee last week 
a letter was read from the Board of Trade sanctioning the use of the 
new tramcars with the front exit. and asking that report be supplied 
after the cars had been six months in use so that thev might be satis- 
fied with their working. 

Bournemouth.— By 21 votes to 18 the Council have decided to take 
another poll of the ratepayers on the question of a Sunday tramway 
service. 

Huddersfleld. special meeting of the Corporation last week 
the parliamentary bill for additional tramway powers. &c., was 
approved. 

Liverpool.—It is reported that the Tramways Committee are pre- 
paring a scheme for providing a municipal motor-omnibus service 
fpr linking up the three railway termini and one or two of the prin- 
cipal tramway junctions in the city. 

London County Council.—On Tuesday the Highways Committee 
brought up their adjourned recommendation to expend £13,530 on 


THE ELECTRICIAN, DECEMBER 6, 1912. 


the reconstruction of tramways in Balls Pond-road, and this was 
agreed to. 


Nottingham.—-The Corporation bill. which includes powers for 
constructing additional tramways, for adopting the rail-less trolley 
system and for running motor omnibus?s. was approved by the 
Council on Monday. 


Nottingham and De:byshire Tramways.— Ripley Urban Council 
have approved the scheme of the Notts & Derbyshire Tramways Co. 
to construct a tramway b^tween Nottingham and Ripley. 

York.—The Tramways Committee recommend the Council not to 
grant free passes to blind persons. 


RAILWAYS. 

Electric Traction on the L. & S.W. Railway.—It is announced that 
the scheme for the electrification of some of the suburban lines of the 
London & South-Western Railway system will b» submitted at the 
meeting of the directors to-day, Friday. The first sections to be 
electrically equipped are the Kingston loop line, the Hounslow loop 
and the Shepperton and the Hampton Court lines. Other sections 
of the system will be subsequently converted to electric traction. 
The scheme involves the erection of a large power-house, and the 
work. which will be commenced in the early spring. will take two 
years to complete. "The particular system to be adopted has been 
decided. but has not at present been revealed. 


Escalators on the Underground Railways.— At present there are 
two escalators in use on the underground railways, one at Earls 
Court and one at Liverpool-street. but it is proposed to establish 
others at points where the traffic is exceptionally heavy—namely, 
at Oxford-cireus, and, when completed. at the new Paddington 
station of the Bakerloo Railway to connect with the Great Western 
terminus, and at the new Charing-cross station of the Hampstead 
Railway to connect with the District Railway Charing-cross station, 
and with the Embankment station of the Bakerloo Railway, 

Light Railways.— During November only five applications were 
lodged with the Light Railway Commissioners for light railway 
orders. | 20] miles of new line are involved, and the estimated cost 
of construction is £179.103. In the two following cases electric 
traction is scheduled :— 

Birmingh?nr Corporation, for 13 miles of 3 ft. 6 in. lin? in Quinton ; 
and Messrs, H. N. Miers. T. H. Lyons end others, for 12 miles of 
(electric or steam) line (standard gouge) in Gower Penipsula, Glam. 

North-Eastern Railway.—1t is stated that at the last meeting of 
the directors of the North-Eastern Railway Co. they decided in 
favour of electric traction on one of the mineral lines from the Shildon 
district to Teesside, subject. of course, to the consent of Parliament. 

The section of line selected for the experiment is known as the Sun- 
pasiures branch, a line which, leaving the Darlington to Bishop Auckland 
line a little to the south of Shildon, turns directly to the east, and, passing 
over the main line between Avcliffe and Bradbury, joins the Stockton 
to Ferryhill line a little to the north of Stillington, For some vears the 
company have utilised electricity as the motive power in working pas- 
senger traffic on the north bank of the Tyne from Newcastle to the sea, 
and the service of electric trains has become very popular on Tyneside. 
The system in use there is the third rail, but it is now proposed to adopt 
on the new line the single-phase system, similar to that in use on the 
London, Brighton & South Coast Railway. 

It is also stated that the directors of the company are considering larger 
schemes of electrification, and probably there is some idea of comparing 
the two systems. 


RAI L-LESS. 


London County Council Rail-less System.—! ewisham Council 
objcet to the scheme of the L.C.. to run rail-less trolley vehicles 
from Catford to Sydenham, as they dise pprove of all overhead wires. 

Risca (Mon.) —The Council have decided to oppose the scheme out- 
lined in the Western Valleys Rail-less Traction Bill for the inaugura- 
tion of a service from Newport to Brynmawr, as the Council proposed 
to take steps to bring forward a scheme of their own. 


POWER NOTES, 


Accrington.—The Accrington Briek and Tile Co. offer to enter into 
a three years’ contract for the supply of 200.090 units of current. per 
annum, and a sub-committee has been empowered to deal with the 
application. 

Cables are to be lid to the works of Messrs. Lupton Bros. (who will take 
about 20,000 electric units per annum? and to the works of Messrs. Peel, 
Tootal & Co., Baxenden (whose estimated demand for power is 60,020 
units per annum). 

Bolton. —— The borough electrical engineer (Mr. A. A. Day) has been 
instructed to make arrangements with Messrs. Joseph Crook & Co. 
for giving an additional supply of current for power to Eagle Mill. 

Mill Driving.—Mr. James Halliwell has applied to Darwen Elec- 
tricity Committee [for supply of electricity for power to Towntield 
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mill, and a special committee was empowered to deal with Mr. 
Halliwell and to fix terms. 


West Bromwich.—The Electricity Committee recommend that 
consumers of electric current who consume a minimum of 1,000 units 


per quarter for power shall be entitled to use, in addition. up to 15 
per cent. of the total units used for lighting at the power rates. 


HEATING AND COOKING NOTES. 


Cardiff.—The Council are recommended to adopt a revised scale 
of charges for the supply of electricity for heating. cooking and 
power as from April 1 next. 

The charges for heating, cooking and other domestie purposes will be 
reduced from 14d. to ld. per unit, and there will also be an alternative 
charge for power supply. viz., 13d. per unit for the first 
quarter per kw. of demand, and 4d. per unit afterwards. 

** Eclipse ’’ Cookers for Hiring Purposes.—The Electric & Ordnance 
Accessories Co. have just been favoured with an order from the 
Westminster Electric Supply Corporation for 50 '* Eclipse " cookers 
of a new pattern, these cookers being intended for hiring-out pur- 
poses. We are informed that designs were submitted by practically 
all cooker manufacturers and that the contract was placed with the 
Electric & Ordnance Accessories Co. after severe tests and because 
of the highly satisfactory results obtained with the present'' Eclipse ” 
pattern of domestic cooker. This is another proof of the popularity 
of the “ Eclipse ” cookers, and they are now being used, with a few 
exceptions, by all supply authorities who are keen on building up a 
cooker load. 


Heston and Isleworth.—The Council have decided to buy the 
greater part of the utensils used in connection with the recent electric 
cooking demonstration from the British Electrical Transformer Co. 


TELEGRAPH AND TELEPHONE NOTES. 


Rural Telephones.— At the recent monthly meeting of the Com- 
mittee of the County of Dublin Farmers’ Association, Mr. Peacocke, 
contract manager of the telephone department, G.P.O7, attended 
and gave information as to conditions and terms on which rural party 
line telephones could be installed throughout the county. It was 
decided to distribute information amongst the members to stimulate 
their interest in the extension of the telephone system. 


The Telephone Service and Advisory Committees.—At a meeting 
of the Liverpool Chamber of Commerce on Tuesday a letter was read 
from the Postmaster-General agreeing to the formation of an Advisory 
Committee for Liverpool, the first of its kind, to make recommenda- 
tions for improved telephonic and telegraphic services. 

The PosTMASTER-GENERAL stated that he would welcome the co- 
operation and assistance of committees of that kird, and he was glad to 

think that the first committee, the constitution of which would doubtless 
offer a guidance for other committees, would be formed in Liverpool, 
where so much attention had been piid by public bodies to questions 
affecting the efficiency of the services concerned. The Postmaster- 
General was giving active consideration to what was perhaps the most 
difficult problem connected with the telephone service, namely, the 
settlement of a proper scale of charges, and he hoped to make a definite 
statement with regard to future rates at no distant date, after the con- 
clusion of the arbitration proceedings now pending. His aim was to 
Offer a tariff which would provide the ditferent kinds of service required 
by different classes of subscribers, and at the same time to make the rates 
of charge no higher than was necessary to cover working expenses, 
including the depreciation of plant and interest on capital expenditure, 
with a reasonable margin of profit. 

Wireless Telegraph Notes. —The United States Court, at Norfolk 
(Virginia), decided last week that vessels entering American ports 
for bunker coal only are not subject to the provisions of the U.S. 
Wireless Telegraph Act. making it compulsory for certain classes of 
vessels to carry wireless telegraph outfits. 

The decree issued by the Government of Uruguay making com- 
pulsory wireless telegraph installations on all passenger ships con- 
veying passengers hetween Uruguay and other ports. came into 
operation on Aug. 15 last. Ocean-going vessels comprehended by 
this order have to carry an equipment capable of transmitting and 
receiving Messages over a distance of 2491 miles (equal 400 kilo- 


metres). 


JULII: ONU N 
EMPIRE NOTES. = 
UT UL A NAH 


Australasia.—The ‘‘ Australian Mining Standard" says the 
Public Works Committee of N.S.W. is still taking evidence in 
reference to the proposal for the construction of a tramway from 
Sydney to North Sydney. 

Mr. T. Johnson, Chief Commissioner of Railways, advocated the con- 
struction of a cantilever or a broad arch bridge over Sydney Harbour. 
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He knew that the report furnished by Mr. Hay would recommend a 
bridge, and a station at Wynvard-square, and connection with the 
central station. His (Mr. Johnson's) opinion was that the bridge should 
be of sufficient width to provide for four lines, or at least three. ‘Then the 
middle one could be worked as a fast line in the one direction in the 
morning, and in the other direction in the evening. 

An agrecment has at last been arrived at between Melbourne City 
Council and Port Melbourne Town Council for the supply of electric 
current for the lighting of Port Melbourne. A difficulty as to metering 
was overcome by arranging for the placing of a second meter just within 
the boundary of Port Melbourne, and the mean of the readings of the two 
meters is to be accepted as representing the amount of power supplied. 
Port Melbourne Council recently decided to borrow £8,000 for the 
undertaking. 

The annual report of the general manager of the Victorian State Coal 
Mine at Wonthaggi states that the main "electrical venerating station is 
now in working order. The electrical plant controls the condensing plant 
and cooling tower and also lights the railway vards. the sireets of 
Wonthaggi township and the houses of most of the inhabitants. Electric 
power is also supplied for operating three coal-cutling machines, which 
are giving great satisfaction. l 

Malta.—The Melita Telephone Exchange Co. own two telephone 
exchanges in Malta and one at Gozo. The standard multiple type 
of switehboard and overhead wires are employed. There are 368 
subscribers. 


Singapore (Straits Settlements).—The estimates of expenditure of 
the Singapore Municipal Commissioners for 1913 include $35, 099 


(£1,083) for electrical material. 


FOREIGN NOTES. 


Argentina.—The British Consul at Buenos Avres states that a 
syndicate of British, French, Belgian and American bankers are 
reported to have formulated a scheme for erecting an electric power 
station at Buenos Ayres which, it is claimed. will supply electricity 
for power and lighting at prices below those at present prevailing. 
A concession has been applied for and the proposed contract stipu- 
lates that the plant shall become the property of the Government at 
the end of 1957. Italian financiers are said to be endeavouring to 
obtain a similar concession. The Consul remarks. however. that 
the Cia. Alemana Transatlantica de Electricidad, having their 
mains extended to every part of the capital, are naturally firmly 
established. 


China.—The U.S.A. Consul at Tientsin gives the following parti- 
culars as to the use of the telephone in Tientsin and Peking :— 

In Tientsin on Dec. 31 last there were 2.122 miles of line and. 1,831 
stations. "The full capacity of the sw itehboard has been reached and the 
telephone system of the city must be rebuilt before any further increase 
can take place. 

In Peking on Dec. 31 last there were 2,136 subscribers (compared with 
1,630 at Dec., 1910), and 1,434 miles of bare wire and 5,056 miles of cable 
core were in use. The longest line in the country is about 120 miles. 


Colombia.— Im porte.—2A consular report states that the following 
were amongst imports at Santa Marta (Republic of Colombia) in 1911 : 

Electrical materials 1,215 kilos (= 1-2 tons) telephone apparatus 

8,510 kilos (8:5 tons), and tramway material 470,246 kilos (470-2 tons) 
(all from the U.S.A.) 

Holland.—A concession has been granted to the “Municipality of 
Arnhem for the construction of about 6] miles of electric tramways 
from Arnhem to Velp. and Arnhem to Oosterbeek. 


Russia.— Municipal Electrical Undertakings at. Riga. —The British 
Consulat Riga states in his report for 1911 that the consumption 
of electrical energy supplied by the municipal electricity works has 
increased each year from 1906. 

The most noticeable feature in 1911, as in the previous vear, was the 
increased demand for electrie power. In 1911 more than 2.000 electrie 
meters came into use, or nearly as many as the total number in use in the 
first four vears’ existence of the undertaking (1105-0-).. The increcsed 
demand for electricity made it necessary to extend the station, ard a 
3,000 n.p. turbine generator (of German make) was added, 

No new tramways were constructed during the vear. The total le ngih 
of the lines used for passenger traffic is abour $2,400 metres (--- 26) mile S). 

The Viec-Consul at Windau siates that a 45-ton electric crane has been 
erected on the Custom House quay. The port is lighted electrically. 

Spain.—Concessions have been granted to the Cia. Tranvias de 
GijonTYandjthe Cia. Anon. Tranvias Electricas de Vigo for the con- 
struction of electric tramways in Gijon and Vigo respectively. 


Turkey.— Electrical Undertakings at) Panascus.—-A consular 
report on the trade of Damascus in 1911 says the electric tramway, 
light andJpower company continues to do excellent business ; the 
tramways receipts have lately increased while expenses have cro] j cd. 

The average annual receipts and e Npe nditure per Kilometie are about 
60,000 fr. and 40,000 fr. respectively (£3.871 per mile and £2.530 per mile 
respectively). The use of electric power is increasing and the profit from 
electric lighting would also increase to a much greater extent were it not 
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for the frequent cases which come to light of the fraudulent use of sur- 
reptitious wires, internally and externally. The proposed prolongation 
of the tramway is still under consideration by the municipality. 

Uruguay. —A consular report for 1911 states that the two tramway 
companies in Montevideo (British and German) were fined by the 
Municipality $31,000 collectively for not maintaining their service 
during the strike in May. 

The companies refused to pay the fines as the strikers attacked the cars 
and made it impossible to maintain a service. <A lawsuit was then 
brought against the companies to recover the fines, but, the report states, 
the judgment has not yet been delivered. 

Venezuela.—-Dr. J. M. Montbrun has been authorised to construct 
a telephone line, 50 miles in length, between Zaraza Onoto and 
Clarines. 


MISCELLANEOUS NOTES. 


Plant for Sale.—Two variable-speed Bullock motor equipments 
are advertised for sale, owing to the machinery having been replaced 
by equipments of higher power. Applications to Works Manager, 
“ Daily News and Leader," Bouverie-street, London, E.C. 

The ** Journal."'— Part 216 of the '* Journal " of the Institution of 
Electrical Engineers is now ready. price 5s, Particulars of contents 
are given in an advertisement. 

Bexley.-—At the last meeting of the Council it was reported by the 
Electric Lighting and Traction Committee that the electrical engineer 
and tramways manager, Mr. C. Mittelhausen, had tendered his 
resignation, which was accepted with regret, and it was decided to 
present him with a testimonial under the seal of the Council. 

Bribery and Corruption.—1n a special number of the News Sheet 
issued by the Secret Commission and Bribery Prevention League a 
number of cases upon which the opinion of counsel have been taken 
are set out. The cases have an important bearing upon commercial 
transactions, and a particular interest for merchants and shippers. 
The address of the League is 3, Oxford-court, Cannon.street, London, 
E.C. 

Customs Duties.—It was recently announced in the French 
** Journal Officiel " that the following duties are levied upon imports 
into French Equatorial Africa (other than Gaboon Territories) : 
Boilers. steam engines and motors of all kinds and parts thereof, and 
railway and tramway fixed and rolling stock (excluding inside fittings 
imported separately), 3 per cent. ad val; goods not otherwise 
specified. 10 per cent. 

In a circular, which was recently issued by the Belgian Ministry of 
Finance, it is stated that small electric batteries for pocket lanterns are 
classified under ** Machines, apparatus and tools: Other: of copper 
or any other material, 12 fr. per 100 kilogs. (—220 46 lb.). 

Delivery of Telegrams by Telephone.—-The Postmaster-General has 
issued a notice drawing attention to the existing facilities for securing 
by the use of the addressee's telephone address the expeditious 
delivery by telephone of telegrams to telephone subscribers. 

This address consists of the subscriber's name, the name of his exchange, 
the number of his line, and the name of the town—as, for example, 
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Steam Turbine and Alternator, Condensing Plant, Rotary Converter 
and Transformers. 

DUNDEE Corporation invite tenders for supply. delivery and 
erection of a 5.000 kw. Steam Turbine and Alternator and Con- 
densing Plant, and 500 kw. rotary Converter and Transformers. 
Specifications, drawings and form of tender. &c., from the 
general manager and engineer, Mr. H. Richardson, M.L E.E. 
‘Tenders must be lodged with the town clerk, Mr. W. H. Blyth 
Martin, City-chambers, Dundee, by first post Friday. Dee. 20. 
See an advertisement, 

Rotary Converters. 

Tenders are invited for the supply. delivery and erection in 
Melbourne of four 1.500 kw. Rotary Converters for the City of 
MELBOURNE. Tender form, with specification, &c., can be 
obtained from the Agents for the City Council, Messrs. 
Mellwraith. MeEacharn. & Co. Ppty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders, addressed to the Chairman 
of the Itlectrie Supply Committee, Town Hall, Melbourne, must 
be received by 2 p.m. Friday, Feb. 21. 1913. See an advertise- 
ment, 
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Jones, Midland, 245, Birmingham.” When the name of the exchange 
is also the name of the town or of a telegraph office or well-known locality, 
which is sufficient address for ordinary telegraphic delivery, the name of 
the town may be omitted—thus, * Smith. Halifax, 47 " (not “ Smith, 
Halifax, 47, Halifax "). The name of the town is not required when the 
telegram is addressed to an exchange number in the same town. Sub. 
scribers are recommended to print their telephonic addresses on their 
notepaper as their address for telegrams, — Contfirmatory copies of tele- 
grams delivered by telephone will be posted duly, and if attention cannot 
be obtained by telephone telegrams will be delivered in the ordinary way. 

Electrical Trades’ Benevolent Institution.—A cheque for £50, as a 
donation, was the result of the performance of * The Second Mrs. 
Tanqueray," given by the Garrick Dramatic Society at the Court 
Theatre. in aid of the funds of this institution. 

Electro Harmonic Society.— The next smoking concert will be given 
in the King's Hall of the Holborn Restaurant, London, on Friday 
evening. Dec. 13, at 8 o'clock. 


Manchester.—A further discussion took place at the Council 
meeting on Wednesday on the report of the Trading Profits Special 
Committee, which recommended that the Electricity, Tramways, 
Gas and Markets Committees make annual contributions to the 
rates, and that the contributions be based on a percentage of the 
capital expended. It was decided to again adjourn the debate. 


Motor Omnibuses in London.—The Lord Mayor has convened a 
conference of all the local and highway authorities in the Metropolitan 
Police area. to be held at the Guildhall on the 17th inst., to decide 
what concerted action should be taken in the interests of the publio 
with regard to the motor-omnibus traffic of London. Each local 
authority is invited to send two delegates to the conference. 

* Peaceful Picketing."—On Thursday last week the Stipendiary 
Magistrate at Bradford City ages Court gave his decision in the case 
(reported in our issue of Nov. 22, p. 284) against two men named 
Barker and Pinder. who were charged with illegally following Arthur 
Arrowsmith. The matter arose out of the electricians’ dispute at 
Bradford. The charged was preferred under the Conspiracy and 
Protection of Propertv Act. 1875, and he bound defendants over for 
six months in £10 each, and each must pay three guineas costs. 

Scientific Book Catalogue.—Messrs. B. G. Teubner, of Leipzig, have 
issued a catalogue containing details of the mathematical, scientific 
and technical books issued by them. [t covers all editions that have 
been published since 1908 or are at present in the press. The notice 
of each book is accompanied by a few lines of explanatory matter 
which enable its contents to be easily ascertained. A good index 
is provided. | 

Suburban Tramway Combination.—-.\t nsns of the Metro: 
politan Electric Tramways (Ltd.) and the London United Tramways 
(Ltd.) on Wednesday resolutions were passed approving of the scheme 
for the consolidation of the interests of the two companies and the 
formation of a new Company (the London & Suburban Traction Co.) 
for carrying out the scheme. 

Theft of Wire.— At Castle Eden Petty Sessions last week Robert 
Taylor was sentenced to two months’ hard labour for stealing a 
quantity of wire from the Cleveland & Durham Electric Supply Co. 
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Steam Turbo-alternators. 

Tenders are invited for the supply, delivery and erection 
of two 4.000 kw. Three-phase Steam ‘Turbo-alternators for the 
Citv of MELBOURNE. Npecitication, &c.. from Messrs. Mellwraith, 
MeEacharn. & Co. Propy. (Ltd.), Billiter-square-buildings, 
London, E.C. Tenders to the chairman, Electric Supply Com- 
mittee, Town Hall, Melbourne, before 2 p.m. January 24. 


Detectors and Cables. 

The Commonwealth of Australia invite tenders for the supply 
and delivery of Detectors at Brisbane and of Paper-insulated 
Lead-covered cables at Hopart. Tender forms. specifications, 
&c., may be inspected at the Commonwealth Offices. 72, Victoria- 
street. London. N.W. See an advertisement, 


Supply and Erection of Two Water-tube Boilers, Superheaters and 
Mechanieal Stokers. 

Dewssury Electricity and Tramways Committee invite 
tenders for Supply and Erection of Two Water-tube Boilers, 
Superheaters and Mechanical Stokers. Tenders to the Chair- 
man by noon Dec. 17. 
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Electric Lifts. 

LAMBETH (London) Guardians want tenders by Dec. 10 for 
supply and installation of three Electric Lifts and dismantling 
and removal of existing lifts at Renfrew-road Workhouse and 
Brook-street Infirmary. Specifications from the Clerk. Brook- 
street, Kennington-road, S.E. 


Street Lighting. 
Innishowen Rural District Council require tenders by noon 
Jan. 3 for lighting the streets of CARNDON AGH (co. Donegal) with 
14 50 c.p. Electric Lamps. Mr. Robt. Moore (The Workhouse, 
Carndonagh) is Clerk of the Council. 


Arc Lamps, &c. 

EASTBOURNE Corporation want tenders by Dec. 16 for supply 
of 99 long-burning flame arc lamps and accessories for street 
lighting. Specifications from the Borough Electrical Engineer. 

Are Lamp Carbons. 

Hackney (London) Council want tender: by 6:30 p.m. Dec. 12 
for supply of 109,000 pairs open type white Are Lamp Carbons 
and 100,000 pairs yellow Flame Arc Lamp Carbons, Specifica- 
tion from Borough Electrical Engineer, 306, Mare-street, N.E. 

Street Lighting. 

BALDERTON (Notts.) Parish Council require tenders by Dec. 12 
for supply and erection of an Electrical Installation for Street 
Lighting. Particulars from the Clerk, 7, Osborn-terrace, 
Balderton. 


Diesel Engine and Dynamo, Water-cooling Apparatus, Pipe Work, &c. 
ABERTILLERY (Mon.) Council require tenders for 100 kw. 
Diesel engine and Dynamo, Water-cooling Apparatus, Pipe 
Work, Overhead Crane and Switehboard Panels. "lenders to 

the Clerk by noon, Dec. 16. 


Motor Tower Wagon. 

| BLACKPOOL Corporation require tenders by Dec. 17 for supply 
of a Motor Tower Wagon for their tramways department. 
Forms of tender, &c.. from the Borough Electrical Engineer and 
Tramways Manager. 


Tramway Overhead Equipment. 
RaMsBorTOM Council require tenders by 10 a.m. Dec. 17 for 
supply (in part) and erection of Overhead Electrical Works for 
3% route-miles of tramways. Specification, &c., from the 
Council's offices. 


Electric Cables, Lamps, &c. 
The Broken Hir (Victoria) Propy. Co. (Ltd.), Melbourne, 
require tenders by Jan. 22, 1913, for 12 months' supply of 
General Stores, including Electric Cables and Lamps. Copper, 
Iron, Oils, &c. Schedules, &c., can be seen at the Company's 


London offices, 3, Great Winchester-street, E.C. 


Switchboards. 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 
of switchboards for Queen-street Wharf, Auckland. Specifica- 
tions, &c., from Messrs. W. & A. McArthur (Ltd.), 18-19, 
Silk-street, Cripplegate, London, E.C., where drawings may be 
inspected, and where tenders, addressed to the Chairman, 
Auckland Harbour Board, Auckland, N.Z., will be received 
until Jan. 6, 1913. 


Steel Standards and Poles. 

Tenders will be received until Jan. 6, 1913, at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1.700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from the Public Works 
Office, Wellington. 

Weir Feed Pump, Steel Piping, &c. 

WELLINGTON (N.Z.) Corpn. require tenders by 4 p.m. Feb. 6 
for supply of a Weir Feed Pump, Wrought Steel Piping and c.i. 
Fittings for the Electric Tramways Department. Conditions 
may be seen at 73, Basinghall-street, London, E.C. 

Series or Turbine Centrifugal Pump (with Electric Motor). 

NAPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series or Turbine Centrifugal Pump (with Electric 
Motor) capable of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 

Coal-Handling Plant. 
The Port and Railway Council, LornENqo Manqvrs (East 
ı Africa) will receive tenders until 2 p.m. Jan. 17 for supply and 
erection of coal-loading plant at Lourenço Marques harbour. 
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Electric power is available. Specification from the Direec 10 
Geral des Colonias, Lisbon, on deposit of £2. Os. 6d. | 


Tramrails. 
DuRBAN (Natal) Corporation want tenders for supply of Steel 
Girder Tramways. Specifications from Messrs. Webster, Steel 
& Co., 5, East India-avenue, London, E.C., to whom tenders by 
Dec. 16. 


Electric Cranes, &c. 

Tenders will be received at the Ministry of Public Works, Rio 
de Janeiro, until Jan. 16 for harbour works at JaRAGvÁ (State 
of Alagoás, Brazil), including six Movable Electric Cranes. one 
fixed Crane, Railway Lines, &c. The Brazilian Treasury au'ho- 
rities, 53. New Broad-street, London, E.C., will receive deposits 
from tenderers. 


QUOI HII: UNIQUE 
TENDERS RECEIVED AND ACCEPTED. 


DELTA DLL DUAL ELLA 


Dublin Electricity Committee have accepted the tender of the 
Maschinenfabrik Oerlikon for a 3,000 kw. turbo-generator, con- 
densing plant and accessories. 

Only three complete tenders were received, viz. : | A. E.G. Electrical 
Co., £11,200 ; Maschinenfabrik Oerlikon, £11,351; C. A. Parsons & Co., 
£13,226. 

Reporting on the tenders, the committee state that the specified date 
for completion is September 30, 1913. Both the A. E.G. Electrical Co. 
and the Maschinenfabrik Oerlikon guaranteed completion by the date 
mentioned, but Messrs. Parsons & C». could not guarantee delivery under 
12 months from the receipt of the order. As the set, the committee 
believe, will be required for regular use to meet the winter load next year, 
the committee could not consider Messrs. Parsons & (o.’s tender apart 
from the question of price. A careful analysis of the two remaining 
tenders showed that after considering differences in spares, foundation 
work, &c., the full tenders worked out as follows :—A. E.G. Co. £12,180, 
and Maschinenfabrik Oerlikon £12,029, a difference of £449 in favour of 
the A.E.G. Co. The specified speed of the Oerlikon turbine was 1,545 
revs. per min. against 3,090 revs. per min. of the A. E.G. machine, a very 
distinct advantage in favour of the Oerlikon plant. The steam con- 
sumption guaranteed also showed a distinct difference in favour of the 
Oerlikon Co., and it was an advantage that they should have the two 
3,000 kw. sets of exactly the same type, as, apart from the advantage to 
the staff, an important saving would be effected by the requirement of 
only one stock of spare parts instead of two. Those three considerations 
work out at far greater money value than the difference of £449 between the 
two tenders, and having regard to the extremely satisfactory manner 
in which the set of plant installed by the Oerlikon Co. last year had 
worked, the committee felt gratified by being able to recommend their 
tender for acceptance as giving the best, value. 


The New Zealand Public Works Department have accepted the 
following tenders for supply of material in connection with the Lake 
Coleridge Power Scheme :— 

Dunedin Engineering & Steel Co., pipe.line and accessories, 
£17,623. 13s. 6d. ; valves and accessories, £837. Australian Metal Co., 
Melbourne, water-wheels and accessories, £4,105. G. T. George, generators 
and; accessories, £5,971. 15s. 3d. National Electrical & Engineering 
Co., transformers, £9,673 ; lightning arresters, £2,588, and transmission 
insulators, £3,795. Richardaon, Blair & McCabe, bare conductors, 
£13,100. 1ds. 9d., and gates for tunnel and penstock, £1,336. Baillie & 
(Co., insulated cables, £3,765. 1s. Samuel Brown (Ltd.), distributing 
insulators, £668. Os. 6d. Turnbull & Jones, testing transformers, £525, 
and batteries and accessories, £839. 12s. <A. & T. Burt, meters, 
£291. lds. 6d. F. S. Greenshields & Co., crane, £646. 


The Metropolitan Asylums Board have accepted the tender of 
Chesher, Toy & Winslow (at £42. 5s.) for carrying out electric lighting 
works at the Fountain temporary asylum. 


On Tuesday the London County Council accepted the tender of 
Tilley Bros. (at £620. 10s.) for the electric lighting at Strand School, 
Norwood. 

Doncaster Corporation have accepted the tender of the British 
Mannesmann Steel Tube Co. for poles required for the overhead 
equipment of the tramway extension to Bentley. 

Bedford Corporation have accepted the tender of W. H. Allen. 
Son & Co. for supply of a 400 kw. Diesel oil engine and alternator. 
Four tenders were received, and the accepted tender (£8.980) was 
the lowest. 

Swansea Corporation have accepted the tender of W. Griffiths & Co. 
at £6,226, for extending the tramways through Castle-street to St. 
Helens-road. 

Salford Corporation have placed an order with Naylor Bros. for 
the supply and delivery of bracket arms for 100 tramway poles, at 
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Bolton Corporation received three tenders for an ash-lift plant for 
the electricity works, and that of Ed. Bennis & Co. has been accepted. 
Shipston-on-Stour Guardians have accepted the tender of Brown 
& Parsons for wiring the workhouse, at £58. 
- Navan Urban Council have accepted th» tender of the Navan 
Engineering Works (at £39) for wiring their new technical school. 
Port Melbourne (Victoria) Council have accepted the tender of 
W. T. Henley’s Telegraph Works Co. for 2,400 yds. of cable at £398. 


Street Lighting Contract.—Siemens Brothers Dynamo Works (Ltd. ) 
have obtained a renewal order for the supply of ** Wotan” pure 


drawn tungsten lamps for the whole of the strect lighting for Brighton 
Corporation during the next 12 months, 


PATENT RECORD. 


—— 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been special y 
compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 70 ani 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs irom the date on which the application was lod ;:d at 
the i atent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 


10.973 IncrAm. System and apparatus for preparing perforated taps for telegraphic 
transmission cf messag s. (6 11 11.) 

24141 HarFiELD. Electric timing devices. 

2.300 Quint. Stand for supporting and facilitating the manirulation of phctograrhic 
clsctric arc lamps and tn» like. 

24.305 Haitwcco.  Mincr's electric lamps. 

24,333 Kamo. Hand-feed arc lamps. 

R-litzs to lamps having mec ianism for adjusting one carbon laterally with resp: ct 
to the other carbon by m?ans of a screw and spring, According to this invention the 
carbon feed action and the vertical action on op posite sides of the lamp are arrang.d 
cO as to form a gar for tà? said screw to pass between them. The carbon feed action is 
support:d upon th? v.rtizal action by a horizontal shaft for adjusting or rcckir.g the 
carbons at an anyle ia a vertical plane, This roccing mechanism and also th» usual 
mechanism tor rocking th? carbons in 4 horizontal plane are effected by screw and 
nut mechanism. Fer adjusting the one carbon lat:rally with respect to the other 
car:on by a scr2w and spring the upper carbon hold-r is pivoted upon one of the 
race bars of the carbon fesd action, and the adjusting screw passes through an arm 
fix:d to th» said rac 

24.336 ParT7155E. Electric distribution systems. 

24,4:2 ABRAHAM & CARPENTIER. Proc:ss:s for prcducing directive forc:s ty inducticn 
in altzrnat;ing-cuirent apparatus. (25 2.11) 

24.463 B. T-H. Co. & WHitaker. Dynamo-alectric machin:s. 

The object of this invention is to provide asimpl: and convenient methed of adjust- 
inc pU. flux of the commutating pule-pisc:, and for this purpose the commutzting pole- 
ric: is mad. separate trom the main field structure and is supported by means of 
noi a astic plates or M like from th» yox? of th? fi.ld structure of the machine, 
ard in order to s2cure zdjustment of the flux produc.d by the winding, means are 
provided for varying: th: > reluctance of the gap between the end of t1: commutatirg 
pol -ni cs and th? yoke of th: machine. 

24.57] Eomonps, Searchlight projectors. (Convention date not grantcd.) 


24,575 GBs. FUR ELEKTR TECHNISCHE [NDUSTRIE. Apparatus for obtaining a uniform 


longitudinal seam in tubes welded by electricity. (5 11/10.) 

24,745 A. W. Penrose & Co. & Bartow. Controlling apparatus for electrical lifts. 
(Addition to 1,335 11.) 

24.787 OLpHAM. Mincr’s electric safety lamps. 

25.036 Norta. Electrical measuring instruments of th? induction type. 

25,165 Wuüiss'tANN. Devic: for giving signals and indications of all kinds at a distar.c>. 
(11 11 10.) 

26,101 Martin. Means for the electric heating of ovens and other appliances. (Con- 
vention dat: not grant d.) 

26.245 Siemens Bros. Dynamo Works & CrowLey. Electric switch:s. 

26.376 FRANKENBUR & Sons, LTD., & FLEMING. Holders for electric lamps. 

27.263 LvpEckgE & Bsrasocov'uN Lap Works, Ltp. Incandescent electric lampes. 

27.621 B T.-H. C». (G.E.Co) Mat:rials for dynamo brushes, shaft and other bearings. 

23.234 Dimming Switciks, LTD., & BARBER. Combined electrical switch and resistanc: 
or curs nt-grcduating devic? 


1912 SPECIFICATIONS. 


956 Sig:itgNS ScHUCKERTWERKE. Apparatus for controlling motion from a distanc?, 
aprlic ible mors particularly to the control of searchlights or projectors, stecring 
crear and the bins. (238 9 11) 
1.539 Garay. Automatic tension rcgulators for shunt dynamos. 
1.721 SHrasoreow. Tel phones. 
2,33) Price & CALtENDAR’S Cantg & CONSTRUCTION Co. Protected electric fuse 
Licexs. 
222 Journs. M-thed of supporting the commutators of dynamo-electric machines. 
29 AvvgR.sE. Galvanic boot soles or socks. 
79 Raine & Tavor. Continuity of electric conduit systems. 
05 Bam. [Impuls transmitter for automatic telephone systems. (133,11.) 
6.63) Cxo»ox. S.betiv2 el ctric sienalline on telephone exchange party lines. 
7.055 S ruant. Lamp pillars for electric lighting. 
7.88) WassgsSTIAN,. El:ctric apparatus for recording the discharge of mat«rials from 
Wacolis. 
9.751 Warsteow & Starcke (Firm cr). Apparatus for phonographically recording 
telictonically-transmitt.d conversations. (30,10 11.) 
9.752 Waiszzk & Srarceke (Firm oF) Apparatus for phonographically recording 
t bp? neonically- transmitted conversations. (25 11 [1.) 
19.45! Sis Eo E HansKE Axr.-Ggs. Impulse transmitter for semi-automatic t2lephone 
Imm. (l5) 
11.464 Sicca AUS AxT.-GES. Imrpu's? transmitters for semi-automatic telephone 
sy.t ms. (165 11. Addition to 10.444,12.) 
12.699 Scu iki ER, Apparatus for the op-ration of electrical clocks by electric waves 
(Divided application on 3,956 12, 1€ 2.) 
12,764 Mc i. & Kuscuewitz. Devices for protecting telegraph and like lines against 
inductive action frem niurhbourine circuits, 
R lates to arranv ments for protecting a line or circuit containing sensitive electric 
instruments against disturbing effects preduccd by the currents in a n:iehbouring 
Ci; ^udt. in which the primary windines of a transformer or induction coil are connect: d 
dirctiy oranda en with the disturbing installation ard the secondary windings 
tacco ars insert.d in the circuit of the lin» to b? protected in such a way that the 
redotnal.g5ductancs and capacity cf th? secondary circuit can bs varied whereby 
ly protecting current; ars cius d to bz oprosit: in direction to and approximat:ly 
oftn:same nm ard intensity a» the disturbing currents. 
13.0001 Nuuaurs Combined electric lamp and magnetic compass. 
13.423 Mi: “HAILSEN, Automatic cut-out for electric lines 
14,251 FARINA, Sparxing plugs. 


14,864 MankiEWICZ. Vacuum tud> ligating. 
.R dates to means for operating vacuum tub? lighting (Moor-light), and the obi:ct 
is more particularly to prevent the p:ricd:c fliceering ot the light and to enable indi- 
vidual tubes, or sections of tubing TA ER clectrcdes, to be senarately put cout of 
op:ration. According to this jivention a multiphase current, preferably of three- 
phase current, is employ-d, wh-r.of the several phas-s op-rate in separate tubs or 
sections of tube tnroueh a transformer which is common to all of the tubes, and the 
s:veral phas:s of which may b» cutout by cutting out or short-circuiting the resp:ctive 
primari:s. . 

16,5906 NIGHTINGALE — El ctric radiators. (19 ? 12.) 

16.937 Kerrins & MATHIESEN AxT.-GES. Arc proj:ctors. (27 12/11.) 

17.152 Baver & FicKg2. Automatic electric shock machia:s. 

18.107 Axt.-Ggs. Brown Boveri: ET Cie. Compensation of singl:-phas2 

regulators. (3 311.) 
13.111 SHaw. Wi-eless telegranh tran:mitterz. 
23,155 Kamm. Arclomps. (Divid d apelcation cn 24,533 11, 2 11.) 
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APPLICATIONS FOR PATENTS. 


NorEg.—7 he undermentioned Applications (except those marked tare not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies ap; lication an asterisk is affixed. 

Novemb:r 9, 1912. 

25,733 GrisFin. M-ter car and other cl.ctric lamps which are furnished with parabolic 
r -f:ctors. 

25.734 Grirrin. Conn:ctiae wires to incand»sc»nt electric lamp holders. 

25.742 Raring & Hort.  Ebctr.cal conductors. 

25.748 Lamkin & Mear. R.cording telephone calls. 

27775 B.T-H. Co. (G.E. Co., U.S.) Connectors for el-ctric conductors. *® 

25,784 British Ever Reavy ELECTRICAL Co, (Albrecht Heil, Germany.) Depolarising 
agents for galvanic cells.* 

25,787 HurrMANN & HaBzZRL. Electric time switchss.* 


November 11. 1912. 
25.796 Hart. Sparkirg plugs suitable for internal-combustion engines. 
25.803 AsHBY & HARGREAVES.  Fool-proof gravity starting panel or electrical machinery. 
25,831 SIEMENS SCHUCKERTWETKE. G.M.B.H. Electric mcters and meter systems and 
relays. (11.11.11. Germany.)* 
25.846 Stupss. Telegraph, telephcne, ard like cables. 
25,88! WEIGERT-STERNE. Electromagnetic apparatus. 
25,896 JENSEN & PRIDHAM. Telephones.*® 
25,902 B.T.-H. Co. (G. E. Co., U.S.) Anncaling megnetic material 
25,910 GRAHAM. Tikphcen:c transmitters. 


November 12, 1912. 
25,950 Harrer. Marm:tcs. 
25,966 SKINNER. Electric lightirg cf meter-cars erd s'milar vehicles. 
25,981 & 25,982 Tarı. (Scc. Ancn. Tréfiler‘es ct Lamircirs du Havre, Anciers Etablisse 
ment Lazare Weiller, Soc. Co-op:ratile de Ru¢les et La Canalisation Electrique 
Réunis, France.) Multiple wire-drawine machines. * 
26,002 Masy. Incandséscznt electric lamp-holders. 


Nevembcr 13, 1912 
26,007 Brooks & Aston. Automatic timing devizs fcr magnetceclectric igniticn 
apparatus of internal-combustion engines, 
26,019 Dunn. Brush holders for electric dynamos ard motors. 
26,082 B.T.-H. Co. (G.E.Co., U.S.) Electric furnzc:s and proc ss of operating the 
same. 
25.994 MorLey. Flexible metallic covering for unarmourcd electric cables and the like. 
26,099 CRAEAM. Telephonic transmitters. 


Novemb:r 14, 1912. 

25,107 Sr iitvaN.. T.L graphy. 

26,140 Pere & Bairp. Electric lamp r.fl;cter. 

26,143 Siemens Bros, & Co. (Si:mens & Halske Akt.-Ges., Germany.) Adjust.ble 
magnetic shunt for magneto indicators.* 

20.145 Davipson. El-ctrically-controllcd point-shifter.* 

26,151 THomrson & Davies. Maen: tic separating machines. 

26,163 Haguss! er, BurRGSTALL. Apparatus for taking radio-cctive me:svrements and 
d:t.rminine th? loss of the electric charge of insulated parts.® 

26,164 HaAEussLER, BuRGSTALL. Apparatus for charging liquius «nd gases with radio- 
active emanation.* 

26,165 JossinaryorD Mrc. Co. A 3. Electric electrcce furnaces. (Divided application 
on 8.193 12, 4'4. 44 11. Norway.)* 

26.169 ALLEN & ALIEN. Electrolytic cells.” 

26,177 PiatsantT. Ekctrical rcchines. (24 11 11. Franc:.)* 

26,186 Resin. Ircandcce.ntel ctric lan ps. (Acdition to 6,856, 11.)* 

26.194 Asrrey & Farrow. Strixing-m:chanism for electric clocks. 

26,204 B.T.-H. Cc. (G. E. Co, U.S. Centrifugal cir-ccr preszcis. 


Nov. mb:r 15, 1912. 

26.214 THomson. (Wiliam Glin McSr:gor, High S:as.) Terminal or other couplings 
fcr electric catt s. 

26.223 BENNET, Witscn & Groves.  Wirin- clictric treuch refl:ctcrs 

26.241 & 26.242 Rr c: Rp. Moving ccil clectrical mcasurir g ard like irstrumerts.* 

26,249 GiLL. (Woltramlampen Ar t.-G:s., G:rmany.) Supports for metalic filaments 
of electric inc ind- scent lamps. ® 

26.256 DicBv. El-ctric heating d: vic» fcr buildings ard vehicles, 

26,287 WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK, C.M.B.H. Manufacture of 
ductile ard malleable bedi s of tungst.n cr molytd<num or their alloys, especie 
ally wirzs or filaments for el-ctric incanrd;scont lamps. (20 11 11, Austria.)* 

26,288 & 26.289 WESTINGHCUSE METALLFADEN GLUHLAMFENFABRIK C.M.B.H. Mctal 
filament carriers fcr el. ctr.circard :c.nt lamps. (20 11,11, Austria.)* 

26.294 B.T.-H. Co. (G.E.Co.. U.S) Cantrifueal compr:ssors. 

26.295 MASNETBREMSEN, C.M.B.H. Electric magnetic tzzck brake. (9 1/12, Germany.)* 

26,305 Siemens Bros. & Co. (Si. mins & Halske Akt.-G_s., Germar y.) Electric Transmis- 
sicn or signals. 

26,306. Siemens Bros. & Co. (Si rers & Ha!dk? Akt.-Ges.. Germany.) Electro-mae- 
netic p.rfcraticncfstrips icrtel-grephic cr like purposes. * 

26.309 RusHton. El.ctric s:condary ciecke. 


Ncv.mb:r 16. 1912. 

26.318 Kortixnc & MatHizsen Akt.-Gss. Differential arc lamp with inclined con- 
verping electrcd«s. (22 12 11, G-rmany).* 

26.323 THompson. (Splitdorf El:ctrical Co., U.S.) Elcctro-magneto g:nerator.* 

26.337 Murray. Connecticn apparatus for electric circuit conductors. (Divided appli 
cation on 19,53€ 12, 26 3. 92 12, U.S.)* 

26.338 KELVIN &ZJAMES Wuitez, & Bcricuigv. Magnetic ccmpasses.* 

26.344 Purvis & Gritman. Elbctrcerciways." yg 

26,347 ArPrECHT. El ctric heaiirg-devics.* 

26.351 Tayicr. Electric relay cpparatus. (25/7 12, U.S.)* 

26,359 HAMILTON & FERRANTI, Lto. El:ctricity metere. 


Nov:mb:r 18, 1912. 

26.356 THcwas. Elciric metere.” 

26,412 MuRGATROYD. Running gar cf elcctrically driven or other self-propelled 
tramway cars, &c. 

26,450 AxT.-GEs. Brown, Boveri, et Cie, Elcctric houling plant. (17/11/11, Germany.* 

26.439 SigMENS-SCHUCKERTWERKE, C.M.B.H. El:ctric meters and meter systems and 
rlays adapt d to ccrtre] the reme ard fcr cther purposes. (Additicn to 
20.631 12. 1711 11, G rmany.)* 

26,443 STURGEON. S.ttirg the timing gar cf cl:ctrical ignition systems.* 

26,457 Imray. (Compagni: Cézérale Radictélégrarphique, France.) Devices for adjusting 
the length of the spark gaps between electrcdes.* 
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MUNICIPAL REPORTS AND ACCOUNTS. 
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Bradford.—The accounts of the municipal tramways department 
for the half-year ended Sept. 30 show a profit of £25,997 (compared 
with £35,867 for the corresponding half of last year.) 

The traffic receipts were £143,358 (decrease £993). Car-miles in- 
creased 127,000. Traffic expenses were £36,624 (com pared with £34,480). 
The rail-less system shows a loss of £181, the expenses being £798 and the 
income £617. Receipts for carriage of parcels were £4,242, and the 
expenses were £3,936, leaving £316 profit. The decrease in the profit 
in the whole undertaking is due to increased expenditure on permanent 
way repairs, cars, power and wages and the introduction of halfpenny 
fares up to 9 a.m. 

Glasgow.— During the half-year ended November 30 (the first half- 
year's experience with the extension of the half-penny stages from 
one-fourth to one-half of the penny stage) the tramways department 
carried 150,016,653 passengers, an increase of 21,215,619 compared 
with the corresponding half of 1911. 

The total receipts were £492,054, or a decrease of £9,485. Under the 
new arrangement, the halfpenny fares have increased from less than 
36,000,000 to over 91,000,000, or 60-69 per cent. of the whole, while the 
penny fares have declined from 59,500,000 to less than 43,000,022, or 
28-58 per cent. of the whole. 

Poplar (London).—The accounts of the electricity supply under- 
taking for the year ended March 31 show capital expenditure £319,588 
(inerease £13,255) and the aggregate depreciation provided for is 
£68,448 (including loans redemption, accrued redemption capital 
paid out of revenue ani residual values). 

Revenue was £50,163 (compared with £46,587), or £49,286 (£45,953) 
after allowing discounts, bad debts, &c. Total cost of production was 
£28,566 (£25,248), leaving gross profit £20,720 (£20,705). After meeting 
capital charges, there was a net profit of £2,645 (£3,877). Coal cost 
0-010d. (as in previous year) per unit sold, and total costs, exclusive of 
capital charges, were 0-714d. (0-659d.) . Units sold were 9,604,867 
(9.193,872). Tho load factor was 24-39 (28-52). 

Mr. J. H. BowbpEN (borough electrical engineer) states in his report 
that the Railway and Transport Workers’ strike and the coal strike 
caused an excess cost of coal of £1,030, the new assessment entailed an extra 
cost of £715, increases in wages amounted to £214, and £214 remaias 
unspent of the £400 provided against breakdowns of plant, and these items 
more than account for the decreased net profit. 


Tynemouth.—The report of the Borough electrical engineer (Mr. 
C. Turnbull) for the year ended March 31 states that total costs were 
£6,374 (compared with £6,177 in previous year) and the net profit 
was £1,305 (against £911). 

Costs per unit sold were 0-878d. (compared with 0-915d.), including 
units bought as bulk supply at a price equal to 0-470d. (0-486d.) per unit 
sold. Total average cost, with capital charges, was 1-727d. (1:833d.). 
Average price obtained from all sources was 1-82d. Total units sold were 
2,875,733 (2,748,679). The outstanding debt is £63,893. A voltage 
regulator has been constructed locally for the works, this machine having 
been found necessary because the motor load for sawmills, cranes, &c., 
is takın in rushes. As ajresult two less switchboard men are required. 

Mr. Turnbull suggests to the Electricity Committee the desirability of 
advertising the Tynemouth area for factories. He is of opinion that the 
district is far from reaping the advantages due to its situation as a sea- 
port on the coalfield, in one of the greatest industrial distriets in the 
world. The Council have a large area thinly populated, with abundance 
of spaces, and Mr. Turnbull recommends that the. Council endeavour to 
co-op?rate with the owners of land in inducing prospective manufac- 
turers to consider the merits of the district. 
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COMPANIES’ MEETINGS AND REPORTS. 


ADELAIDE ELECIRIC SUPPLY CO. (LTD.)— The report for the year 
ended August 31 states that during the year £102,645 was exponded on 
additional land, buildings, plant and mains. The credit balance is 
£27,023. After payment of the dividend on the preference shares for 
the half-year ended February 29, and of an interim dividend of 5 per cent. 
un the ordinary shares, there remains (including amount brought for- 
ward) an available balance of £20,008. The directors recommend a 
final dividend of 5 per cent. on the ordinary shares, making 10 per cent. 
for the year and a bonus of 2 per cent. (tax free), leaving £5,008 to be 
carried forward. The directors recommend that the premiums on the 
issues of debenture stock and ordinary shares (£31,050) be added to 
general reserve, and that certain special items in the capital account, 
amounting to £3,720, be written off out of reserve. In view of the 
termination of the company's contract for the temporary supply of power 
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to the Adelaide Municipal Tramways Trust and the cons»quent shrinkage 
of revenue resulting therefrom, the Board has set aside out of th^ profits 
of previous years a dividend equalisation fund, amounting to £25,000. 
The expansion of the ordinary revenue has, however, been more rapid 
than the directors anticipated, so that it is possible to maintain the 
dividend without trenching upon such dividend equalisstion fund, which 
remains intact at £25,000. 

BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD,.)—The directors’ 
report for the year ended June 30 states that the business his continued 
to grow very rapidly, and the gross receipts for the year show an increase 
of $1,601,994 (over 36 per cent.), and the net earnings (including income 
from investments and subsidiary companies, and after charging renewals) 
an increase of $401,837 (or 27 per cent.) over the preceding year. From 
June 30 up to Sept. 30 last there has been a still further increase in gross 
earnings of $352,233 (27 per cent.), and in net earnings $135,201 (31 per 
cent.) The inerease in business is wcll distributed over every depart. 
ment and over all branches of the railway system, but it is especially 
noticeable in the City of Victoria. During the year very large sums of 
money have been involved in various works and extensions under con- 
struction. The net profit for the year, after making provision for 
renewals, &c., amounts to £359,130. 11s. 10d., making with £6,590. 2s. 8d. 
brought forward £365,720. 14s. 6d. After paying interest on debentures 
and debenture stock (£101,460. 5s. 4d.), the dividends on 5 per cent. 
cumulative perpetual preference stock, the preferred and deferred 
ordinary stock (together £251,460. 5s. 4d.), the balance is £114,260.9s. 2d. 
The directors recommend payment of a dividend on the deferred ordinary 
stock at rate of 8 per cent. per annum for the six months to June 30, 
making 8 per cent. for the year (£10,0)0), and the transfer to reserve 
fund of £66,528. 93. 7d., leaving £7,731. 193. 7d. to be carried forward. 
There are 285-75 miles of track in operation (against 233-35 miles in 1911), 
and there are 725 cars (against 647). The number of passengers carried 
was 621,154,166, increase of 15,612,718 ; and the number of lamps in use 
at June 30 was 735,426, increase of 171,884. 

The extension of the hydro-electric power plant at Lake Coquitlam 
and Lake Buntzen has been successfully carried on, and will be completed 
during next summer. Already the work has provided the company with 
largely increased water storage. The storage capacity is 7,404,009,000 
cubic ft.,giving an available reserve during a dry season of 53,700,000k.w-h. 
of electrical energy. An additional and separate power house of a mas- 
sive character, with foundations on the solid rock, is being built at Lake 
Buntzen. Three hydro-electric units will be installed therein, having a 
combined capacity of 40,500 H.P. These, added to the units already in 
operation in the old power house, will give a total available supply of 
82,500 electrical H.P. The directors had hoped that these new units 
would have been ready for operation in November, but owing to labour 
troubles experienced in Great Britain considerable delay occurred. in 
the manufacture of the generators, and it was found impossible to ship 
the first generator from Birkenhead before Oct. 12. It is expected that 
the first unit will be in service during February. The completion of the 
works will place the company, so far as power is concerned, in a very 
satisfactory position, and after February next, in return for the heavy 
capital expenditure of the past three years, it will have a very large 
power development at an economical figure, and one in which mainten- 
ance and operating expenses will be reduced to a minimum. In every 
detail the most modern practice in hydro-electric power plant design has 
been adopted, the best features of European and American design having 
been combined to produce a plant which will undoubtedly be one of th» 
finest in the world. On Vancouver Island the company is also largely 
increasing its hydro-electric power installation to meet the rapidly 
increasing business in the City of Victoria and surrounding districts, 
The first Jordan river installation was put into operation in February, 
and consisted of one unit of 6,090 H.P. impulse wheel on the shaft of a 
4,000 kw. alternator, with all the necessary comp:ementary equipments. 
A second unit of equal capacity has been completed within the last few 
weeks, and is now delivering power in Victoria. The dam was com- 
pleted in May, and has a capacity of 327,900,000 cubic feet, which is equal 
to the storage of 5,960,000 kw.-hours of electrical energy. The company 
is also constructing, near Victoria, with a separate transmission line, an 
auxiliary steam plant having an initial capacity of two 2 00) kw. units. 
The design has been laid out so that in the future new units can be added 
very economically and quickly. 

The railway from Victoria through the Saanich Peninsula (about 20 
miles in length) is nearing completion, and the board hope that the line 
will be in operation during December, and some 8 miles radivting from 
New Westminster have either b en completed during the year or are 
approaching completion. Several extensions in North Vancouver, South 
Vancouver, Point Grey and Victoria (aggregating over 15 mites) are | eine 
built. Large purchases of rolling stock have Le'n made, in addition to 
which the company's own car shops at New Westminster have b.cn kept 
working to their fullest capacity. and have turned out a larze number of 
excellent cars. During the year the company was compelled to suspend 
traffic in Point Grey, but on a poll the residents decided by a very large 
majority to pass a by-law confirming the company’s franchises for the 
unexpired 37 years, 
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BULLERS' (LTD. )— The directors in their report for the year ended 
July 31 state that the volume of business shows considerable and satis- 
factory increase, The trading. however, has been adversely affected by 
the great rise in the prices of raw materials, ‘The serious railway and 
coal strikes also caused heavy losses through stoppage of work and dis- 
location of business. Extensions have been carried out at the works to 
meet the Incressed requirements of the Company's. business. The 
bui dines and plant and machinery have been kept in a state of efficiency 
out of revenue. Several large contracts are on hand, and it is antici- 
pated that the revival of trade will be continued. The accounts, after 
paving directors! fees and managing directors’ salaries, show a profit of 
£11415. 28. 7d., which with £583. 15s. 7d. brought foreward, makes a 
total of £11.003. 4s. 2d. The interest on the preference shares (£7,500) 
has been paid, leaving 4.493. 4s. 2d. The directors propose to further 
strengthen the reserve account by £4.000 (making that account £52,000), 
and to carry forward the balance, £493. 4s. 2d. 

CORDOBA LIGHT, POWER &[[TRACTION CO. (LTD.)—The report for the 
year ended 8 pt. 30 shows a net profit of £33.400, and with £0,200 
brought forward the available totalis £42,000, The directors recommend 
a dividend of 5 por cent., leaving £12.600 to be carried forward. To 
provide for the growth of the business of the subsidiary companies, 
extensions of the distribution system of the power compiny and of the 
lines of the tramways compiny are in progress, 1t is proposed to issue 
the balin e of £300,009 of the company's unissued capital, in the form of 
6 per cont. pref b nce shar s. 

At the meeting on Wednesday the chairman (Mr. T. F. Thomson) ex- 
pressed rezret at the recent death of Sir Irving Courtenay, who had been 
chairman of the company since its inception, It was formed for giving 
considerable development to the business of the Cordoba Light & Power Co. 
and of protesting the position of that company by adding to its electric 
heht and power undertaking the tramway system. Those objects had 
now been accomplished, and during the last few months they had been 
entering upon the stage of reaping the benefit of the changes made. 
During the few months they had been working they had shown a remark- 
able increase in the business, and he thought there was every reason to 
expect that in a short time they would make up the leeway which was 
lost during the period of construction, The report was adopted. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—-At the meeting 
on Tuesday it was reported that the season consisted of 124 days, 
against 118 days last season, and the mileage run was 34,647, against 
54,578 last season. The traflic receipts were £5,203. 19s., against 
£5,644. 13s., the decrease of £440. 14s. being due to the cold and wet 
weather experienced throughout the season. The passengers carried 
were 212,528, against 230,053, a decrease of 18,125. The total net 
receipts are £4,082, against £4,428 last boe The net profit for the 
year is £1,733, against £2,125, which, added to £152 from last year, 
gives a balance of £1,835. The directors recommend a dividend of 6 
per cent. upon the preference shares (absorbing £1,558) and leaving 
£326 to be carried forward. 

LONDON ELECTRICAL TRADING CO.(LTD.)— The chairman (Dr.CHARLTON 
Bastian, F.R.S.) presided over the second ordinary general meeting on 
Tuesday, and in moving the adoption of the report and balanee-shcet, he 
sald that although only a small protit had been earned during the initial 
period of I8 months, nevertheless, the prospects for the current period 
were very satisfactory, and only that day the Company had booked an 
order for 1.150 heaters of a gross value of over £3,000. Bastian heaters 
were now being supplied to many foreign markets from London, Paris 
and Berlin, and a satisfactory increase in the demand was shown by the 
fact that the sales since the date of the balance-sheet showed an increase 
of nearly 40 per cent. compared with the sales during the corresponding 
period the previous year. Business had already been opened up, not only 
in the home market, but also in Germany, France, Spain, Scandinavia, 
Russia and several other Continental countries, but there were still many 
markets in which the Company had yet to ereate a demand for their pro- 
ducts, and as further working capital could. be profitably employed, it 
had been decided to offer the unissued balance for subscription amongst 
the shareholders. 

Mr. A. R. NEWMAN seconded. the motion, which was unanimously 
carried, 

RIVER PLATE ELECTRICITY CO. (LTD )—An extraordinary meeting was 
held on Wednesday to consider the arrangements entered into between the 
company and an Argentine Company (the Electrica del Norte) for the 
joint working of the stations and businesses of the com panies in the city 
of Tucumanand;]ointhe ity of Santiago del Estero, Argentine Republic. 
The chairman (Mr. M. W. Alattinson, K.C.) explained. the proposed 
arcc ng ment which provides for a working agreement with the Elec- 
trical del Norte (including a pooling of the earnings of the undertakings 
in alre d proportions). and it also contemplated a complete fusion 
between the two companies, so far as Tucuman was concerned. It 
had nothing to do with their La Plata and Ensenada. undertakings, 
which formed the principal part of their business, Their company had 
for many years supplied electrie hght and power to private consumers in 
Tucuman, and they hrd à considerable and, in relation to the capital 
employed, a profitable business there. Until recently their only com- 
petitor was the Electrica del Norte, which besides supplying light and 
power to private consumers at Tucuman, holds the publie lighting con- 
tract and owns the only tramway system in the city and neighbourhood. 
In addition, it owned an electric light station at Santiago del. Estero 
(a town of some 15.000 to 20.000 inhabitants), between Tucuman and 
Buenos Avres. Altogether the total electric interests of the Electrica de 
Norte, including their tramway system and their business at Santiago, 
were considerably greater than the electric interests in Tucuman of the 


River Plate Co. The new arrangement would be beneficial to both com- 
panies and would check competition. The agreement was approved. 


SHROPSHIRE, STAFFORDSHIRE & WORCESTERSHIRE ELECTRIC 
POWER CO.—The report for the half-year ended June 30 states that, 
including £84 brought forward, the available balance is £4,118, which 
the directors recommend should be carried forward. 

SIEMENS-SCHUCKERTWERKEE A.G.— The net profit forthe past year was 
13.462.995 marks (about £673,150), against 13.430.067 marks (about 
£671,003) ia the previous year, and the dividend is maintained at 10 per 
cent. The net profit of the Siemens & Halske A.G. was 12,409,125 marks 
(about £620,456), against. 12,328,743 marks (about £616,437). and 12 per 
cent. dividend is again recommended. The Elektricitits Aktien Gesch- 
schaft (vormals Schuckert & Co.) made a net profit of 7,048.006 marks 
(£352,400), against 5,874,003 marks (£243,700), and is paying 8 per cent, 
against 74 per cent. 

TRAMWAYS (M.E.T.) OMNIBUS CO. (LTD.)—At the meeting last week 
the chairman (Mr. Jas. Devonshire) said that their financial vear ended on 
Sept. 30, and they were unable before that date to place any of their 
omnibuses in publie service. They were, however, making considerable 
progress. Since the close of the books they had increased their order 
for chassis from 300 to 350 in number. All these chassis were being 
supplied by the Daimler Company, and the bodies were being manufac- 
tured by the Brush Electrical Engineering Co., and by Messrs. Dodson. 
Deliveries of their completed omnibuses had already begun, and in the 
course of the next few weeks the first batch should be placed in public 
service, ‘Their company was incorporated for operating motor-omnibuses 
primarily as feeders to and in connection with the svstem of light railways 
and tramways worked by the Metropolitan Electric Tramways. The 
formation of the company resulied in negotiations between the Metro- 
politan Electric Tramways and the London General Omnibus Co., and 
the negotiations had culminated in several agreements, to one of which 
their company and the General Omnibus Company were parties. Gener- 
ally, the effect of the agreement was that instead of their omnibuses 
suffering from severe competition from the General Omnibus Co. 

WEST KOOTENAY POWER & LIGHT CO. (LTD.)—The surplus earnings 
for September, after payment of fixed charges and interest on pre- 
ferred stock, amounted to $9,552. A dividend has been declared on 
the common stock at the rate of 4 per cent. per annum, 1 per cent. 
payable quarterly, commencing Dec. 1 next. 


CITY NOTES. 


meneame 


MEMORANDA (Dec. 5).—Bank rate 5 per cent. (since Oct. 17, 1912). 
Pricc of silver, 29 jd. per oz. Consols 75 —75] xd. for money :75}—754xd. 
fcr account. Cousols Pay Day, Jav. 3; Stock and Shares Continua- 
tion Days, Dec. 10 and 27. Ticket Days, Dec. 11 and 28; Pay Days 
Dec. 12 and 30; Mining Shares Carry Over Day, Dec. 24. 

Priores or METALS (London). —Cop, e*, cash, 763 ; three months, 771. 
Lead, English, 181—181; Foreign, 181 —183 ; Spelter, 263 —264 ; Tin, 
English, 228 —229; Foreign, cash 226; throe months, 224}. Iron, 
Cleveland, cash, 67/34 ; three months, 68/3. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. —At the mecting of this 
eompany at Berlin on Monday the report and accounts for the past vear 
were adopted, and it was decided to increase the capital from 130,000.000 
to 155.000.000 marks. 

ARON ELECTRICITY METER (LTD.'—'The transfer books and register 
of members will be closed from 7th to 14th inst. inclusive. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—The directors have 
declared the following interim dividends :—3s. per share, being at fixed 
rate of 6 per cent. per annum for six months ending 31st Dec., 1912. on 
the preference shares, and Is. per share, being at maximum rate of 10 per 
cent. per annum for six months ended Nov. 30. Both dividends will be 
paid (less tax) on the Ist prox. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO, (LTD.)— l'he 
usual half-yearly dividend on the preference shares and 74 per cent. on 
the ordinary shares have been declared. 

LONDON UNITED & MIDDLESEX TRAMWAYS SCHEME.—The directors 
of the Imperial Tramways Co. have issued a circular to their share- 
holders in reference to the scheme for consolidating the interests of 
the London United and the Metropolitan Electric Tramways Com. 
panies. The Imperial Co. is a large holder of the London United Co.'s 
preference capital, and the directors of the Imperial Co. have approved 
the scheme, ae it is stated that when it is carried through the payment 
of dividends on both the preference and ordinary share capital of the 
Imperial Co. will be resumed at an early date. 

METROPOLITAN ELECTRIC TRAMWAYS (LIMITED & REDUCED,—À 
petition for contirming resolutions reducing the capital of this company 
from £1,500,000 to £1,078,504 will be heard by Mr. Justice Neville on 
Dec. I0. 

UNITED ELECTRIC TRAMWAYS OF MONTE VIDEO (LTD. '\—The direc- 
tors have declared an interim dividend at rate of 6 per ceat, per 
annum (3s. per share) on the ordinary shares for the half-year to 
Sept. 30. 

R. WAYGOOD & CO. (LTD.)—The directors have declared an interim 
dividend at the rate of 5 per cent. per annum (6d. per share), less tax, 


. on the ordinary shares for the half-year to Sept. 30. 
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` Anglo-Argentine 709590060829 
Ashton-under-Lyne EPEEX 
Ayr Corporation.......+++> 
Barnsley ...... eco ent tit 


Bing Midland ies 
am an eese 
B l & Fleetwood. .... 
Blackburn Corporation... .. 
Bolton Corporation ......- 
Bombay eaesneaenvnoeeev os 
Bournemouth Corporation 
Bradford Corporation . 
Brighton Corporation . 
Bristol Trams & Carriage... 
Burnley Corporation......- 
Burton Corporation ......- 
Bury Corporation..... 
Calcutta Tramways Co. 
Camborne-Redruth ......- 
Cardiff Corporation........ 
Central Lendon Railway ... 
City & South London Rly. . 
Cork Electric Trams Co.... 
Croydon ...... eere 
Devonport & Dist. Trams . 
Dover Corporation. . ......* 
Dublin & Lucan Railway... 
Dublin United eseueeoea ones 
Dudley-Stourbridge ....... 
Dundee Corporation ....... 
East Ham uncil.......»* 
Exeter Corporation ....... 
Gateshead & Dist. Trams... 
Glasgow Corporation ..... 
Glossop Trams - 
Sloucester Corpn.......... 
Gravesend-Northfleet ..... 
Great Northern & City Rly. 
Greenock & Port Glasgow... 
Halifax Corporation....... 
Hartlepool Tramways ..... 
Hastings Elec. Trams Co... . 
Hong Kong........ eene 
Huddersfield Corpn........ 
Hull Corporation ..... dias 
Ilford District Council ..... 
eton Pe ae "P 
pswich Corporation. ...... 
Isle of Thanet Co.......... 
M con es 
eighley Corporation ..... 
Kidderminster & District... 
Kilmarnock Corporation... 
Kirkcaldy Corporation.... 
Lanarkshire Trams Co...... 
Lancashire United......... 
Leamington ........... 
Leeds Corporation......... 
Leicester Corporation ..... 
Leith Corporation......... 
Lincoln Corporation....... 
Liverpool Corporation..... 
Piverpoot Overhead Rly.... 
Llandudno&Colwyn Bay Ry. 
London County Council ... 
London Elec. Ry. Co...... 
London United........... 
Lowestoft Corporation..... 
Manchester Corporation ... 
Mersey Raillway..........* 
Merthyr se we setate tet tre 
Metropolitan Dist. Railway. 
Metropolitan Elec. Trams... 
Middleton ............... 
Nelson Corporation ....... 
Newcastle-on-Tyne Corpn.. 
Mel edd sg pl 
No pton Corporatio 
Oldham, Ashton & Hyde... 
Oldham Corporation. ...... 
Perth (N.B.) Corporation... 
Perth (W.A.) Elec. Trams... 
Peterborough ............ 
Portsmouth Corporation... 
Potteries ....... pate e us 
Preston Corporation....... 
Rotherham Corporation .. 
Rothesay...ccccccoscsese: 
Salford Corporation ....... 
Shanghai (E E E E E E 
Sheerness ........... ee 
Sheffield Corporation .... 
Singapore Trams .. 
South Metropolitan 
South Staffs ... 
Southampton... 
Southend Corporation..... 
Southport Tramways ..... 
Stalyb'dge,Hythe,&c., Jt. Bd. 
Stockport .... c ro ese 
Sunderland Corporation.... 
Sunderland District 
Swansea Trams 
Swindon Corporation 
Taunton 
Tynemouth and District 
Tyneside Tram Co. 
Wallasey Corporation 
Walsall Corporation 
Warrington Corporation ... 
West Ham Corporation.... 
Weston-super-Mare........ 
Wolverhampton Cc. ...... 
Wolverhampton Corpn..... 
* Worcester... cce cese eere 
Wrexham......-ecocosoote 
Yorkshire W.R. Trams .... 
Yorkshire Woolien District. 
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NAME. 


Electricity Supply. 


Bournemouth & Poole Elec. Su» Ord..... 31 —105 
Do. 44 per Cent. Cum. Pref. eesneesene 81 —91 
Do. 6 per Cent. Cum. Second Pref. ......, 10 —10} 
Do. AL per Cent. Deb. Stock (red.) ...... 98 —100 

Brompton & Kensington Elec. Sup. Ord... 8$ —6l 
Do. 7 per Cent. Pref. ....... eren 81—9 

Central Elec. Sup. Co. 4% Guar. Deb. Stzk.| 95. —98 

Charing Cross (W. End & City) El. Sup. Co. 4t—5 
Do. Ay Get Cont PIS o oos ei 4$ i 
Do. 4 per Cent. Deb. Stock (red.) ...... 4 —96 
Do. 4} per Cent. Deb. Stock (red.)...... 991 —1011 
Do. City Undertaking 4496 Cum. Pref... 4 —4À 

Chelsea Electric Supply Ord. ............ 4& —5i 
Do. 44 per Cent. Deb. Stock (red.) ....| 98 —10l 

Chiswick Elec. Supp. Corn Ist Mort. Db. | 90 —93 

City of London Electric Lighting Ord.....; 16 —18 
Do. 6 per Cent. Cum. Pref. .......... 124—14 
Do. 5 per Cent. Deb. Stock (red.)...... 118 —122 
Do. 4% per Cent. 2nd Deb. Stock (red.)..| 102 —103 

County of London Elec. Supply Ord. ....| 1tà—11 
Do. 6perCent. Cum. Pref. ..... .....| l11b—12 
Do. 44 per Cent. Deb. Stock (red.) ....| 106 —10 
Do. Second Deb. Stock *e020*992990200*5 98 —10! 
Edmundson's Elec. Corp. Ord........... i—} 
Do. 6 per Cent. Cum. Pref. .....5-0-- 3 — 
Do. 4j perCent. Ist Mort. Deb. (red)... 84 —8 
Folkestone Electricity Supply Co. Ord. .. 4$ —5] 
Do. 5 per Cent. Cum. Pref. ..........| 44—54 
Do. 41 Ist Deb. Stock (red.) eocnee 92—95 
Hove Electric Menang Ord. peevceeveee ease 74—8 
Isle of Wight E. L. & P. Co. Deb, Stock .., 83 —91 
nonsi ios & Knightsbridge Ord. ...... 7} -8 
Do. per Cent. ist Pref. e@enveeces aeons 5 —5 
Do. 4 per Cent. Deb. Stock (red.)......| 90 —93 

Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.)..| 91 —S4 

Ken: Elec. Power Co. Irred. Deb. Stock ..| 78 —82 

London Elec. Supply Ord. ............-. 1 -2 
Do- 6 per Cent. Pref. «e.20*909209*930895989990296 4 —S 
De. 4 Cent. Ist Mort. Deb. ........ 90 —9 

Metropolitan Electric Supply Ord. ...... 33 —31 
Do. 4 per Cent. Cum. Pref. .......... b —41 

- Do. 4l per Cent. Deb. Stock Ist Mort...) 99 —102 
Do. HA r Cent. Mort. Deb. Stock red.) 85 —83 

Midland Jec.Corp.forP.D.4 Ist Mort.Deb | 9? —10! 

Newcastle & District E. L. 4} Mt. Dd. St. 8t —88 

Newcastle Elec. Supply 5 per Cent. non- 

Cum. Pref. ........ T 41 —4i 
Do. 4} per Cent. ist Mort. Deb. ...... 95 —93 
North Metro. Elec. Power Sup. 5 Morts...; 98} —101j 
Notting Hill E. L. Co.6% Non.Com. Pref.|. 10 —11 
Oxford Electric Ord. ............- —— td —6$ 

. 4% Deb. Stock .......... e. 4| 5) —92 

St. James' & Pall Mall Elec. Ord. ........ 9} —10} 
De. 7 per Cent. Pref. eorvresceoesesroverce 6}—7}t 
Do. 3$ per Cent. Deb. Stock (red.) ....| 85 —83 

Smithfield Market Electric Sup. Ord. .... 1i—1li 

South London Electric Supply Ord....... 2$ —31 
Do. 5% Ist Mort. Stock (rel) ........ 3 —191 

South Metro. Elec. Lt & Power 7% Ist Pret) 1. —1 v: 
Do. 6 per Cent. 2nd Pref. ..... mM h-t 
Do. 4% lst Deb. Stock (red.) .......... Jo —9) 

Urban Electric Supply Ord. ............ 11 
Do. SperCent. Cum. Pref. ex 3/- in Cert: 23 —31 


Do. 4 per Cent. Ist Mort. Ded. ......| 84 —33l 
Waste Heat & Gas Elec. Gen. Stations .. x 
Westminster Elec. Sup. Ord............. 

Do. 44 per Cent. Cum. Pref. .. 


Electric Railway; and Trannys. 


Bath Elec. Trams Pref. Ord. ............ å- 
Do. 5 per Cent. Cum. Prof. .......... 4- 
Do. 4i Ist Mort. Dab. Stock (red) ....! 7 l 

B'ham Dist. Power & Trac. 4} Ist Deb. Stck| 91 —93 

Bristol Tramways & Carriage Ord. ...... b —6} 
Do Cum. Pref. ....-.-ssere- Spun Kd 6$ —5 
Do. 4perCent. Debs........... ees 109 —101! 

BritishElectricTraction695 Pf.Ord.NonCum| 11}—13} 
Do Def. Ord. St......- ec er rrt 5 —7 
Do. 6 per Cent. Cum. Pref. .......... 9) —33 
Do. 7 per Cent. Non Cum. Pref. ...... 3) —1? 
Do. 5 per Cent. Perpetual Dabs. ...... 92 —)35 
Do. 4j per Cent. 2nd Deb. Stock ...... 77 —3l 

Central London Ordinary Stock ....... 2) —32 
Do. 4 per Cent. Pref. Stock ....... | 81 —33 
Do. 4} per Cent. Pref. ..... esee ss 103 —I1) 
Do. Deferred Stock @cesoareeceneorsrece 8) —3? 
Do. 4 per Cent. Da5s....... eee 19) —1J2 

City & South London Rly. Con. Ord. ....; 301—374 
Do. 5 per Cent. Perp. Pref. (1391) .... 193 —tl). 
Do, (18995) .ssessseses p {93 —1 t9 
Do. (1991) .........-- HE 103 —1129 
Do. (1903) ..... ento me 103 —110 

' Do. 4per Cent. Perpetual D?5s. ...... 93 —19) 

Dublin United Trams, 6 per Cant. Pref. ..| 12 —13 

Gateshead & District Trams Ord...... as 8t —31 

Gt. Northern & City Rly. Pref. Ord. ($9. 21 

Hastings & District Elec. Trans, 6% C.r. tii 

ie Ann S "C A = 
mperial Tramways Ord. ........ eee —5 
Do. 6 per Cent. Pref. .... eese 74 —31 
Do. 4h per Cent. Deds. ......- serene 73 —3) 

I. of Thanet E. T. & Lt. 5 per Ceat. Praf... 2t —2t 
Do. 4perCent. Dad. Stock ....... yas 7-3? 

Lanarkshire Tramways ....... ene 9i —1)l 

Lancs Utd. Trams 5% Prior Lisn Dsb. Ste, 81 —33 

London Electric 4% D2b. Stock ........ | )—9 
Do. 495 Pref. i.v xa rh o hA wn 7) —3 

London United Trams, 5% Cun. Pref. ..| 5l T. 
Do. 4perCent. Ist Mort. Deb. Stock .., 73 —/5 

Mersey Con. Ord. Stock seoaeeeseseseeeaeore 4 —3 

Metropolitan Elec. Tramways Ord....... 14 -1} 
Do. Defe €-090905902506009*20:0*206€2029€09*56 i —k 
Do. 5 per Cent. Cum. Pret. e€e20*09258*9 IH —H 
Do, 4% per Cent. Deb. Stock..........| 93 J) 
Do 5 Cent. Db. Stock .......2:2-* Pb —)7 

Metropolitan Railway Consolidated .....| 951—955 
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Electrification of London Railways. 
THE electrification schemes about to be carried out by 
the London & North-Western Railway and the London & 
South-Western Railway Companies, of which brief accounts 
will be found in this issue, mark an important advance in 
the long-looked-for electrification of British railways, 
and they should serve as an encouragement to other com- 
panies. The London & North-Western scheme provides 
for the electrification of 79 miles of track, including a new 
line running alongside the main line from Euston to Wat- 
ford ; also the North London Railway from Broad-street 
to Chalk Farm, and the London & North-Western Railway 
from Camden Town, via Hampstead to Willesden Junction, 
and from thence over the West London and District lines 
to Earl’s Court, and also from Willesden over the North 
and South-West Junction and London & South-Western 
lines to Kew Bridge and Richmond. Further, the London 
& North-Western Railwav will join an extension of the 
Baker Street & Waterloo “ Tube” at Queen's Park, thus 
establishing communication with the whole underground 


railway system of London. 
—— 9 ——— 


THE present scheme of the London & South-Western 
Railway covers the circular route from Waterloo via 
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Wimbledon, Kingston, Twickenham and Richmond and 
the line already elec:rified between East Putney and 
Wimbledon, altogether 73 miles of track. Both the 
London & North-Western Railway and the London & South- 
Western Railwav are adopting the continuous-current 
system at 600 volts pressure, the former with third and 
fourth rails; and both companies will have their own 
power stations, which, as a policy, we think is a little 


ds unfortunate. The choice of system probably has not much 


bearing on the discussion as to the relative merits of “ third ” 
rail or overhead and continuous or alternating current, as 
the companies, wishing to run their trains over lines already 
electrified, had no great freedom in the matter. Where 
locomotives are used the change from one system to another 
is a simple matter, but in the case of multiple unit rolling 
stock (which is to be adopted) there is no easy method of 
operation unless the single-phase motors are made to run 
on both alternating current and direct current, which 
does not seem to be highly desirable. It looks as if most of 
the London suburban railways will be equipped on the low- 
tension continuous-current system as a matter of course, 
except where there is no serious interchange of local traffic, 
as in the case of the London, Brighton & South Coast 
Railway. In that event we presume that the main lines 
will be left as a separate problem, to be considered when 
necessity arises. 
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The Postmaster-Generals Annual Report. 

In the annual report of the PosTMASTER-GENERAL the 
points of most interest are those referring to wireless tele- 
graphy and tothe telephone. In regard to the former, there 
has been a substantial increase in the traffic, amounting to 
11-8 per cent. beyond that of the previous vear. This relates 
to messages sent to and from ships, the increase being partly 
due to the larger number of ships equipped and partly on 
account of a reduction in the tariff for ships performing - 
short voyages. Practically all the wireless stations in the 
country are now in the hands of the Post Office, the only 
private commercial stations still existing being those of the 
Marconi Company for long distances at Clifden and Poldhu. 
We are glad to see that 153 new licences were granted in 
the United Kingdom during the year, for although many of 
these are probably stations where the owners merely listen 
with curious ears to wireless messages that are being trans- 
mitted elsewhere, yet a fair proportion will doubtless be 
concerned more or less seriously with the principles underly- 
ing wireless telegraphy, and this should result in an Increase 


of knowledge. 
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In regard to the telephones, reference is made to the way in fuel with coal at lls. per ton is estimated at £11,430 for 
in which the National Telephone Company found it neces- | the first two turbines, and this is more than sufficient to meet. 


sary to curtail their work of extension towards the end of | the debt charges on the first portion of the new plant. 


their period of tenure. 
that the Company found it necessary to employ many of 
their staff in preparing the inventory for the transfer, and 
partly because they were unwilling to spend capital under 
conditions which did not permit of a full return. We have 
referred to this subject more than once, and we need scarcely 
say that the second cause was the one that was really serious. 
It is extraordinary that the PosrTMASTER-GENERAL, or the 
Government, at that time should not have had sufficient 
commercial instinct to realise that such a curtailment of 
extensions would necessarily take place, to the disadvantage 
of the public, unless the Government were prepared to 
advance capital for extensions. Surely it should have been 
possible for some such arrangement to have been made. 
As it is, this want of ordinary business precaution has 
resulted in some of the confusion that has been noticeable 
recently. Part of the trouble 1s attributed to the transfer 
of subscribers from one exchange to another in order to 
render the working less congested. Something may be due 
to this no doubt, but there seems to have been considerably 
greater difficulty in this respect under the Post Office régime 
than was noticeable when the Company found it necessary 
to make transfers of this kind. All that can be said at 
present is that good things are promised by the PosTMASTER- 
GENERAL, and we must wait for the next report in order to see 
to what extent they are realised. We are glad to notice 
that care has been taken to do substantial justice to all the 
members of the National Telephone Company's staff taken 
over by the Post Office as regards pay and standing. The 
task of classification in a transfer of this kind is necessarily 
difficult, for the system of the Post Office is by no means 
identical with that followed by the Company, but we 
trust that the employees generally are satisfied. 


E d 


Scrapping of Plant by the L.C.C. 

THE rapidity with which electrical plant may become 
obsolete for one reason or another, or may become unsuit- 
able for the particular use for which it is required, is empha- 
sized by the recommendation of the Highways and Finance 
Committees to the London County Council that four 
3,500 kw. reciprocating engines and generators at the Green- 
wich power station should be replaced by four 8,000 kw. 
turbo-generators, the total capacity being thus increased 
from 34,000 kw. to 52,000 kw. This recommendation has 
been made because? the present capacity of the station is in- 
sufficient to meet the needs of the tramways, and, although 
the reciprocating plant was put down only about 10 vears 
ago, the advance has been so rapid that the cheapest way of 
increasing the capacity is to scrap this plant; yet it 
is far from having completed its useful life. The work will] 
be carried out in two stages, two sets at a time. The 
reciprocating sets together cost about £119,000, whereas 
the cost of replacing them, including the provision of an 
overhead crane and making certain alterations, will be about 
£227,000. The book value of the present plant when dis- 
carded will be about £75,000. On the other hand, the saving 


It 


This is attributed partly to the fact | appears, therefore, that the American policy of scrapping is in 


this case at least the cheapest way of solving the difficulty. 


Rubber Cables. 
Mr. FEnNiE'S article on rubber cables in our issue of 
November 29th has prcduced some interesting letters on the 
subject of rubber cables in general. Mr. S. F. WALKER is 
frankly pessimistic about rubber, and regards its failure as 
merely “a question of time." He apparently is not in 
argeement with Mr. FERNIE as to the cause of failure, for 
whilst the latter would attribute the failure to the com- 
bined effects of moisture and elecirical pressure, Mr. WALKER 
regards the process as purely chemical. Mr. WALKER also 
points out the difficulty of distinguishing good from bad 
rubber. For our pari, we have had, for some time, no diffi- 
cultv in picking out Association cables from all others by 
means of a simple stretching machine. Mr. A. DITTMAR, 
on the other hand, apparently agrees with Mr. FERNIE, as 
he speaks of “ a charged conductor." Turning to another 
point, we do not think that Prof. Baity’s experience—that 
rubber lasts best in wood-casing, second best in iron piping 
and worst when lead-covered—is general. Our own 
experience would place lead-covered rubber first, wood 
casing second and iron piping last. We do not think that 
lead-covered rubber ever fails so long as the lead sheathing 
is intact, but that its failure is always preceded by that of 
the lead, generally through electrolysis. 
oO ]2-——— ———————— 


Fire at a Paris Electric Power Station.—On Tuesday last 
a fire broke out at five o'clock at the generating station at 
Saint Denis, near Paris, and, spreading rapidly, looked like 
assuming dangerous proportions. The electric light failed in 
several quarters in the centre of Paris, while many lines of 
the Paris underground railway, which are supplied with 
current from the works, were interrupted. The fire was 
ultimately got under control at 7:15 p.m. No personal 
injuries are reported. 


Overhead' Transmission in the United States.—According 
to the “ Canadian Electrical News ” the pole lines in America 
approximate 900,000 miles in length, and the number of poles 
in actual service is not less than 35,000,000. The annual con- 
sumption for renewals and new lines amounts to about 4,000,000 
poles, or nearly 5 poles per mile per annum. The extent of the 
drain on the forests which this represents may be judged from 
the fact that a perfectly stocked German forest produces only 
250 trees per acre, so that on this basis the poles now standing 
would represent all the timber growing on over 130,000 acres. 
In Canada considerably less than 100 poles are cut per acre, so 
that for the poles now in use forest areas aggregating nearly 
500,000 acres have been cut over, and to furnish the poles for 
renewals some 50,000 additional acres are cut over each year, 
or at the rate of over 100 acres per day. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair 
Latakia—Palura ............ .. May 26,1910 .. — 
Djeddah—Suakim ..... ......... Mar. 4, 1912 Dec. 5, 1912 
Salonika—Lemnos ............ April 18,1912  ... — 
Chio— Tenedos .................. April 20, 1912 — 
Syra—Chio (1 and 2) ......... April20,1912 ... — 
Scalamova—Samos ............ April 21, 1912 — 
Marmariza—Rhodes............ April 21,1912 ... — 
Bessika—Tenedos  ............ April24, 1912 ... — 
Pou locondore—Pontianac...... July 5, 1912 — 
Tokyo - (iuam........ sess... oo Sept. 10, 1912 ... — 
Bonny  Duala...............-.»... Nov.19 1912 ... Dec. 5, 1912 
Bissa?— Bolama ..... .. .......-. Dec. 7,1912 .. — 
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Royal Engineers (T.F.)—Lieut. B. E. Coke, R.E., has been 
appointed adjutant of the Southern Command Telegraph Com- 
panies, Royal Engineers, Army Troops, as from Nov. 30, and 
has been granted the temporary rank of captain. 


Second-Lieut. Eric J. Mitton has been appointed lieutenant 
in the Southern Telegraph Company, Southern Command 
Telegraph Companies, Royal Engineers, Army Troops. as from 
July ist last. 


Motor Omnibuses and Road Wear.—The Road Board have 
informed the Highway Authorities in the Metropolitan Police 
District that special consideration will be given to proposals as 
to the reconstruction of road crusts, especially in cases where 
these require immediate reconstruction owing to injury caused 
by motor omnibuses and heavy motor vehicles. In selecting 
the roads in the reconstruction of which the Board will assist, 
prior consideration must be given to those roads which form 
part of important through routes, and also those roads which, 
although not strong enough for the purpose, are now being used 
for regular motor- bus services. The aggregate amount which 
the Board are prepared to treat as available at the present time 
for grants or short loans to highway authorities in the Metro- 
politan Police area 1s £250,000. Applications should be accom- 
panied by a map of the district, marked to show roads on which 
there 1s a regular service of motor omnibuses. 


Telegraph and Telephone Improvements.—Mr. Herbert 
Samuel, Postmaster-Genera!, speaking at Liverpool, seid that 
the Post Office were now experimenting between London and 
Liverpool with new machines which would be able to send 
telegrams both ways simultaneous:y at the rate of 150 words a 
minute and to transmit 1,000 telegrams an hour. If such an 
experiment was successful it would be extended. Liverpool, 
London excepted, was the largest user of the telephone, dealing 
with 66,000,000 telephone calls a year, or about 200,000 every 
dzy. The Post Office were taking measures to further improve 
telephonic communication, and early in the New Year no 
fewer than four additional! circuits with eight wires would be 
brought into operation between London and Liverpool. 
An advisory committee was being formed in Liverpool to 
consider the methods of improving the telephone system. 


An Ironmaster on the Uses of Electrical Energy.—In 
proposing the toast of ** The Association " at the annual dinner 
of the Leeds Association of Engineers, Mr. F. J. Kitson said 
that electricity was revolutionising engineering as much as 
anything, and we were not at the end of its resources yet. In 
this connection he referred to the scheme which Leeds has on 
hand, and which is temporarily held back. The city, he said, 
had always pursued a forward policy. When the Corporation 
had been able to reduce the cost of current to manufacturers 
they had never hesitated to do so. He was a believer in elec- 
tricity. The 600 n.P. motor at Monkbridge was, he believed, 
the biggest to which the Corporation supplied current. He 
hoped the scheme for utilising waste heat would be gone on 
with, for the cheaper current could be supplied, the better. 
He instanced a case in which new works had been established 
in Newcastle rather than Sheffield, because at Newcastle 
current was cheaper than at Sheffield That ought to be borne 
in mind by Leeds. Concluding he said that as between iron 
and steel he did not think iron had had its day by any means. 
For some things it was still preferred to stecl, and engineers, he 
believed, were coming back to it. An order received at his 
firm's works only that morning confirmed this view, and no 
doubt other makers of high-class iron would say the same. 


Large Edison Battery Car.—The “Electric Railway 
Journal" describes a car which has been placed in service on 
the Chicago Great Western Railway for use in connection with 
the local passenger and express traffic. The car is equipped 
with 220 Edison cells for power purposes and 10 for use for 
lighting. These batteries are placed under the car in two 
compartments, strongly reinforced and riveted to the under- 
frame. The batteries are of the special railway type, and 
have 3 in. of electrolyte over the plates. The car is equipped 
with four 20 H.P., 75 ampere, 200 volt, series-wound motors 


running at 720 revs. per min. Two of these are placed on each: 
truck, one on each axle, and one wheel on each axle is 
driven by a gear fastened to the inside of the wheel hub, 
the ratio of reduction being 3-5:1. There are two series- 
parallel controllers, one on each end of the car, with four series. 
and three parallel positions. All power wires are carried in 
conduit securely fastened to the underframe. In all its trial 
runs the car showed very satisfactory running quàlities. Most 
of its trips were made between Jersey City and Silver Lake, 
N.J., a round trip of about 20 miles. A maximum speed of 
30-6 miles per hour on level track and 29-6 miles per hour on a 
2 per cent. gradient was attained with an energy consump- 
tion reported to be 30-4 watt-hours per ton-mile in the former 
case and 46-3 watt hours per ton-mile in the latter. The car, 
including the battery, weighs 29-5 tons, and its train resis- 
tance is stated to be 15-21b. per ton and 24-7 lb. per ton 
respectively for the level and for the 2 per cent. gradient. While 
the radius of action of the car on the rated capacity of the bat- 
teries is 79 miles, the actual radius has bcen found to be 89 miles, 
and on an overcharge the maximum output of the batteries 
will permit the car to be operatcd for 100 miles. On the round 
trip between Silver Lake and Jersey City, including gradients 
both ways, the car was found to consume about 5-65 ampere- 
hours per car-mile at a voltage between 238 and 225, 
the air coanpicasor requiring 0-10 ampere-hour per car-mile in 
addition. 

Electric Traction on the Continent.— According to ** The 
Engineer," the bil! providing for the electrification of the 
Berlin suburban railways, which was laid before the Prussian 
Chamber of Deputies some eight months ago, has not yet 
arrived at a very advanced stage. In Committee a number of 
objections had been made to the proposal, and the question 
had even been raised as to whether it would not be advisable 
to let the project fall entirely and meet the increasing pas- 
senger traffic by the introduction of a larger steam locomotives. 
A fresh memorandum, containing a vast mass of information,. 
has now been laid before the Chamber in reply to this, and the 
numerous other questions that had been brought forward in 
the course of the discussions. "The conclusion arrived at is that 
no improvements in steam traction would enable the railways. 
to cope with the growing traffic, and, moreover, that electrio 
traction will finally prove to be more economical. For instance, 
with steam locomotives it would be possible to run a maximum 
of 32 trains an hour, with a total of 19,500 seats, whereas with 
electric traction as many as 40 trains, with 24,400 seate, could 
be run; the electric trains could also be divided so as to 
accommodate a smaller number of passengers at certain times 
of the day when traffic is less brisk. With regard to the ques- 
tion of the supply of electric energy, to which reference was 
made in our issue of November 1st, the memorandum states 
that no contract has yet been signed, but that offers have been 
received from private firms for the supply of current at 3:3 
to 3:8 pfennig—nearly $d.—per kilowatt-houir, and in any case 
the State will reserve the right to buy up the power stations. 
The Commission appointed to study the question of the elec- 
trification of the Swiss railways has recently issued a final 
report, in which it sums up the result of its labours on the 
subject. It arrives at the conclusion that the 15,000-volt 
single-phase 15-cycle system is the best from a technical and 
economic point of view. A considerable portion of the report 
is devoted to the Gotthard Railway and its proposed elec- . 
trification. It is projected to extend the power stations at 
Lake Ritom and Góschenen so as to increase their efficiency to 
95,000 H.P. together. The total costs are estimated at 
£2,500,000, of which the principal items are £1,180,000- 
for the construction of works for producing and distributing 
the energy, £880,000 for rolling stock, workshops, &c., and 
£380,000 for overhead and conducting wires. Thé Gosta of 
maintenance are estimated at a little over £280,000 a 
year, a sum considerably lower than the actual costs of main- 
tenance at present. It is estimated that the cost of carriage 
with electric traction amounts to 0-ld. per ton-mile, whereas 
the cost in 1908 with steam traction was O: 15d. The 
Commission has also estimated that if all the Swiss rail- 
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ways were clectrificd the water-power works would have to 
be increased to a maximum capacity of 500,000 g.P.; the 
water-power available is, however, much more than sufficient 
for the purpose. 


New Locomotive for the Midi Railway.—‘ Elektrisch> 
Kraftbetriebe und Bahnen ” gives a description of a new type 
of locomotive, built by Brown, Boveri & Co., for the Chemin 
de Fer du Midi. The pulleys on the spindles of the two motors 
are connected together by means of a coupling rod, and are 
each similarly connected by coupling rods to a pulley disc, 
carried on the driving wheel. In this way a triangular system 
of coupling rods is built up, and the method has been found to 
give good results in practice, besides reducing the weight 
and cost of the locomotive. It is shown that if the two 
motors have the same torque there is no stress in the rod con- 
necting them together; he therefore suggests that this rod 
might be omitted. "The motors mav, therefore, be connected to 
the driving wheel by two cranks, which form with one another 
an angle rather greater than a right angle. On the triangular 
system the angle between the cranks is about 60 deg. The 
system has the further advantage that the precise adjustment 
of the positions of the various spindles is unnecessary. Advan- 
tages are claimed for his system over the * triangular " 
method, provided that the angle between the cranks is less 
than 120 deg. 


——————MM ee 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


The greater part of our issue (pp. 387 to 514) is devoted to 
an account of the applications of electricity in iron and steel 
works. Dr. S. H. Eckmann contributes an article on «Some 
Cons:d2rations in Connection with Electrically Driven Non-reversing 
Mills"; Mr. H. H. Broughton on‘ Electric Cranes in Iron 
and Steel Works" ; Messrs. J. M. L/'Sláter and F. C. Hall on 
“ Electric Control Gear for Iron and Steel Works"; Mr. J. 
Arthur Sykes on “ The Selection and Care of Electrical Machinery 
in Steel Works ; Mr. E. F. Law on “ Electric Furnaces in the Manu- 
facture of Steel ” ; Mr. J. Hardén on “ Induction Furnaces and their 
Relation to the Steel Industry "; Mr. W. S. Gifford on “ The 
Electric Arc Furnace in Steel Production " ; Mr. C. R. Darling on 
“ Pyrometry in Iron and Steel Works " ; Mr. J. J. Fasola on “ Direct 
Application of the Single Winding Three-phase Motor to Rolling 
Mill Work " ; and Mr. T. D. Robertson on “ Iron and Steel Smelting 
in Electro Metals Furnaces.” There are also articles descriptive of 
the plarft at the Skinningrove Ironworks, the Shelton Ironworks, 
Messrs. Hickman's Rolling Mills and of the equipment which is 
recommended by various manufacturers for use in iron and steel 
works. Some problems which occur in the application of electricity 
to iron and steel works are dealt with in our leading articles on 
pp. 389 and 518. 


We give an abstract of the Postmaster-General's annual report. 
Several interesting telegraph, telephone and wireless telegraph 
questions are dealt with (p. 378). 


, Some details are given regarding the forthcoming electrification 
of a portion of the systems of the London & North-Western (p. 381) 
and London & South-Western Railways (p. 515). 

A Paper by Mr. F. Wenner in the “ Journal " of the Washington 
Academy of Sciences deals with the ** Constancy of Wire Resistance 
Standards." We give an abstract on p. 382 of this issue. 


A Paper, of which an abstract is given in this issue, read before the 
American Electrochemical Society by Prof. R. A. Millikan deals with 
. “ The Oil Drop Method of Studying Electrical Phenomena in Gases ” 
(p. 383). 

We give an abstract of a Paper on “ The Effect of Temperature 
on the Hysteresis Losses in Sheet Steel," which was read by Mr. M. 


Maclaren before the American Institute of Electrical Engineers 
(p. 516). 


An abstract is given of a Paper on “ A Single-phase Motor with 
Pole Changing Windings,” read before the Institution of Electrical 
Engineers last night by Messrs. J. S. Nicholson and B. P. Haigh 
p. 520). 

Some further details are published regarding the electrification of 
the Melbourne suburban lines (p. 386). 


We give an account of the discussion which took place at Bir- 


mingham on Mr. J. S. Peck’s Paper on “ Earthed v. Unearthed 
Neutrals " (p. 385). 


Parliamentary.—The Se!ect Committee of the House of Commons 
on the Marconi Agreement have continued their sittings during this 


; week (p. 523). 


Tne Light Railwavs Bill was read a third time in the House of 
Lords on Wednesday (p. 526). 

Legal.—The arbitration between the National Telephone Co. and 
the Postmaster-General has been continued this week (p. 535). 

Companies Meetings and Reports.—Meetings of the Adelaide 
Electric Supply Co., British Columbia Electric Railway Co., and 
Isle of Thanet Electric Tramways & Lighting Co., are reported 
(pp. 535-536). 

The directors’ report of the India Rubber, Gutta Percha & Tele- 
graph Works Co. is abstracted (p. 536). 


OBITUARY. 


PROF. ANDREW JAMIESON.—We regret to record the death of Prof. 
Andrew Jamieson, F.R.S. E., which occurred at Glasgow on Wednes- 
day, December 4th. The deceased was in his 65th year. Prof. 
Jamieson was educated at Aberdeen, and afterwards was trained as 
an engineer in that city and on the Great North of Scotland Railway. 
In 1873 he became one of the assistants of Lord Kelvin and Prof 


. Fleeming Jenkin, at Edinburgh, in connection with the manufacture 


of the Western and Brazilian and Platino-Brazilian Companies' 
cables. Mr. Jamieson took part in the laying of the cables, and re- 
mained in South America until July, 1876, as chief electrical assistant 
to the telegraph companies. On his return to this country he was 
sent by the Eastern Telegraph Co. to the Mediterranean as elec- 
trician to attend to the installation of the Marseilles- Malta cable, and 
from 1877 till 1880 he took a principal part in most of the Eastern 
Company's cable expeditions in the Grecian Archipelago. along the 
East Coast of Africa, and on the Indian Coast. During the Russo- 
Turkish War Mr. Jamieson was electrician of the expedition entrusted 
with the work of connecting the fleet in the Black Sea with the main 
system of the Eastern Telegraph Co. to enable the Admiralty in 
London to wire direct to the naval commanders in the East. In 1880 
Mr. Jamieson was appointed Principal of the Glasgow College of 
Science and Art, in which he conducted engineering and electrical 
engineering classes for a number of years. He afterwards carried on 
the business of a consulting engineer, and was engaged in educational 
work. He wrote numerous Papers and books on electrical and engi- 
neering work, and was also joint author of a well-known pocket-book. 


PERSONAL. 


After forty years in the Postal Telegraph Service, Mr. H. R. Kempe 
retires at the end of this year. under the age limit rule. Mr. 
Kempe's connection with the Postal Telegraph Service dates from 
1871. He was previously associated with Sir Samuel Canning, late 
chief engineer to the Telegraph Construction & Maintenance Co., 
and also worked with the late Sir Charles Wheatstone, and was 
assistant to Sir William Preece in many telegraph and telephone 
undertakings. The first submarine telephone cable between London 
and Paris was made to Mr. Kempe's calculations and design. The 
clearness and loudness of speech obtained were considered remark- 
able at the time. Mr. Kempe also designed the Post Office pneumatic 
despatch tube system. He was the author of several books, among 
which “ The Handbook of Electrical Testing." which has been 
translated into almost all European languages. is a household word 
to all electrical students. “ The Engineers’ Year Book" is 
also familiar to everyone. In the first volume of the “ Telegraphic 
Journal and Electrical Review." 1873, when telegraphy was about 
the only electrical industry. Mr. Kempe contributed a students' 
column called *‘ The Laws of the Heating Effects of Electrice Currents.” 
He has also contributed many articles to the technical papers. Mr. 
Kempe is the youngest of the four distinguished sons of the Rev. 
Preb. John Edward Kempe. for six years Hon. Chaplain to the late 
King Edward VII. We understand that in retiring from his present 
position—Principal Staff Engineer to the G.P.O.—Mr. Kempe will 
not entirely sever his connection with the electrical profession, 
but will probably continue his literary work. 


The directors of the London & South-Western Railway yesterday 
appointed Mr. R. W. Urie as locomotive engineer of the company, in 
succession to the late Mr. Dugald Drummond. Mr. Urie, who was 
formerly with the Caledonian Railway Co.. has been in charge of the 
Eastleigh and Nine Elms works of the London & South-Western 
Railway for about 15 vears. 
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Mr. C. A. Park, M.LC.E.. M.LM.E., has resigned the managing 
directorship of the British Westinghouse Electric & Mfg. Co. 

Dr. W. H. Perkin, F.R.S., professor of chemistry at Manchester 
University, has been appointed Wavnfleete Professor of Chemistry 
at Oxford. 


APPOINTMENTS VACANT AND FILLED. 


An assistant is required in the draughtsman and design office of 
the City and Guilds (Engineering) College, Exhibition-road, S.W. 
Applications to Prof. T. Mather, F.R.S. See an advertisement. 


À draughtsman is wanted for electrical works; used to con- 
trollers and switchgear. See advertisement. 


An advertiser requires a junior win ling office assistant for calculat- 
ing resistances of starters and regulators, 


A junior draugutsman is required in the mains department of an 
electric supply company. See advertisement. 


A man experienced in the repair and maintenance of telephones 
is required by the general manager of the Leeds city tramways, 
Standard-buildings, City-square, Leeds. 


A graduate is required to teach advanced mathematics, mechanics 
and physics at the Imperial Ottoman Naval School, H»lki, Con- 
stantinople. Salary £350 a year. Further information from Dr. 
T. P. Nunn, London Day Training College, Southampton-row, 
London, W.C. 

Mr. Reginald W. Klitz, who has held the pos‘ of mins engineer 
at Wimbledon f r the ;a:t nine years, has been a»pointed ch'ef 
assistant electrical eng’nee*, with zn increase in s^'ary of £25 yer 
annum £s from the !st inst. 

Mr. Bendix, senior charge engineer, has been appointed to the 
position of assistant station superintendent at West Ham, in succession 
to Mr. E. Seddon, retired. Mr. J. Allan has been promoted from 
mechanical superintendent to station superintendent. | 


INSTITUTIONS AND SOCIETIES. 


British Association.—.4 meeting of the Executive Committee 
having charge of the arrangements for the British Association meet- 
ing in Birmingham next year was held recently. The programme, 
which included an average of five engagements each day for eight 
days? beginning on Sept. 10, was outlined. In addition to the usual 
business meetings and scientific discussions, there will be an inaugural 
address by the president (Sir William White) on the Wednesday, a 
garden party and reception by the Lord Mayor on Thursday, a 
garden party given by Messrs. Cadbury at Bournville on Friday. 
excursions to places of in erest in neighbouring counties on Saturday, 
special services in the churches on Sunday, an entertainment by the 
local Committee on Monday. and a garden party on Tuesday. For 
the benefit of the general public, there will b» two evening discussions 
and six popular lectures by eminent scientists during the week. The 
report of the Finance Sub-committee stated that the amount required 
to cover the local expenses of the meeting would probably be not less 
than £6,000, About half that sum has a'r:vly been promised in 
response to private appeals by members of the Finance Sub-com- 
mittee. and a public appeal wil be issued at the beginning of the 
New Year. 

Incorporated Municipal Electrical Association.—The 18th conven- 
tion of this association will b2 held in London from June 17 to 20, 1913. 
"The Council of the Institution of Electrical Engineers have placed 
the Institution premises at the disposal of the association for their 
meetings during the convention. The headquarters of the I.M. E. 4. 
Council will b» at the Hotel Cecil. As the convention is being held 
during the height of the London season, members and del gates are 
strongly advised to make early arrangements for booking hotel 
accommodation. A preliminary programme will be issued early 
in the New Year. 


Institution of Civil Engineers.—The highest marks in the 
Octcb»r Associate membership examination were obtained by 
Mr. C. Quartanos, of Newcastle-on-Tyne, and Mr. H. Knowler, of 


Sutton. Surrey. The Council have accordingly directed that Mr. | 


Quartanos, who is ineligible for the Bayliss Prize b ; reason of his not 
being a present or former student of the Institution, receive honour- 
‘able mention, and that the prize—of the value of £15.—be 
awarded to Mr. H. Knowler, Stud. Inst.C.E., under the conditions of 
‘its foundation. 


PRIDAY, Dec. 13th (to-day). 


EDUCATIONAL NOTE. 


Borough Polytechnic Institute. —The students and members of 
the Borough Polytechnic Institute assembled in the Edric Hall on 
Tec. 2 to receive at the hands of the Right Hon. Sir Albert Spicer, 
Ba-t , M.P., the certificates and prize: they had gained at the last 
examination 

Among others present were Lady and Miss Spicer, Mra Leonard 
Spicer, Lord and Lady Haddo, Rev. Dr. J. Scott Lidgett, Messrs. 
R. Blair (London County Council Education Officer), Edric Bayley 
and A. L. Leon, Dr. A. N. Whitehead, F.R.S, the Mayor and 
Mayoress of Southwark. Mr. J. Leoxarpb Sricer (Chairman of 
Governing Body). in his opening remarks, referred to the fact that 
the student-hours had increased by ahout 15 per cent. over the previous 
session, and judging by the entries for the ensuing session there would 
be a further increase this year. The cost of the Institute’s work 
(£24,400) might seem a large sum of money, but it should be remem- 
bered that it was necessary to purchase expensive machinery and 
materials for the classes, and to engage the very be-t instructors they 
could obtain for the respective subjects. 

Mr. C. T. Mitts, M.I. Mech. E.. read his report on the year’s work. 
He referred to the increase in the number of individual students and 
class entries, particularly in the engineering and electrical departments, 
Among the snecesses gained in a variety of trade subjects he was pleased 
to be ab'e to record the fact that this year again one of the evening 
engineering students had been awarded a London County Council 
scholarship in science, tenable at the Imperial College of Technology, 
of the value of £50 a year; at the City and Guilds of London Institute 
examinations medals had been gained in mechanical engineering, metal 

late work, &c. ; and London County Council evening exhibitions had 
been awarded in engineering, wiremen’s work, building and wheel- 
wrights’ work. Sir Albert Spicer then addressed the students, and 
referred toa surprise visit paid to the institute a few evenings ago. 
He was first of all struck with the variety of the work, 82 diatincb 
subjects being taught, and then he was impressed by the fact that in 
all those subjec s the instruction was arranged to mike th» students 
more adaptable to changing conditions of manu ‘acture. 

A vote of thanks to Sir Albert Spicer and to the chairman terminated 
ke proceedings. 


ARRANGEMENTS FOR THE WEEK. 


ELEcTRO-HARMONIC SOCIETY. 

8 p.m. Smoking concert at the Holborn Restaurant, London, W.C. 

SATURDAY, Dec 14th. 

BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Annual General Mecting at the Swan Hotel, New-street, 
Birmingham. 
MONDAY, Dac 16th. 
RoyauL SOCIETY OF ARTS. 

8 p.m. Meeting at John-strect, Adelphi, London, W.C. Lecture 

on “ Methods of Economising Heat," by Mr. C. R. Darling. 
(Cantor Lecture III. 

TUESDAY, Dec. 17th. 

PHYSICAL SOCIETY. . 

3 to 6 and 7 to 10 p.m. Exhibition of Electrical, Optical and other 
Physical Apparatus at the Imperial College of Science and 
Technology, Im “eri al Insti. ute-road, South Ke vingtoa, London, 
S.W.  Diseourse on “Some Methocs of M-gnifyiag F.eble 
Signa'ling Cur ents,” by M. S. G. Brown, a5 4:30 aid 8 p.m. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

Mecting at the Physical Laboratory, University, Manches- 

Paper on '' Electric R si:tan e Welding," by Mr. P. Bacher. 

INSTITUTION OF ClVIL ENGINEERS. 

8 p.m. Meeting at the Institution of Mechanical Engineers, Storey’s- 
gate, London, S.W. Paper on “ The Generation and Distribu- 
tion of Producer-Gas in South Staffordshire,” by Mr. H. A. 
Humphrey. Adjourned discussion. 


7:30 p.m. 
ter. 


| THURSDAY, Dec. 19th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 pm. Meeting at Victoria Embankment, London, W.C. Paper 
on “ The Work -of the International Electrotechnical Com- 
mission," by Prof. S. P. Thompson, F.R.S. 

THE LONDON ELECTRICAL ENGINEBRS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 

Monday, December 16th. '" A" Company.—Company Training, 7 p.m. 
to 10 p.m. 

Tuesday, December 17th, “ B" Company.—Recruit Training, 7 p.m. to 
10 p.m. Company Training, 7 p.m. to 10 p.m. Last recruiting 
night before the new vear. 

Thursday, December 19th, ** C”? Company.—Company Training. 7 p.m. 
to 10 p.m. 

Friday, Dezember 20th, “ D" Company.—Recruit Training. 7 p.m. to 
l0 p.m. Company Training, 7 p.m. to 10 p.m. l 

Saturday, December 21st.—Head Quarters will be opened for regimental 
business from 10 a.m. till 12 noon. 

Head Quarters will be closed from December 21, 1912, to January 5, 

1913 (inclusive), except for business of an urgent nature. 
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THE POSTMASTER-GENERAL’S ANNUAL REPORT. 


The annual report of the Postmaster-General, which was 
published last week and referred to briefly in our last issue, 
contains particulars of the business of the Post Office during 
the year ended March 31, 1911. We give below extracts of 
those parts of the report which are of more particular interest 
to our readers. 


Telegraphy.— During the year ended March 31, 1912, 89,200.000 
telegrams passed over the Post Office wires, being an increase of 2,493,000. 
The receipts increased from £2,773,266 to £2,867,934. The number of 
ordinary inland telegrams has grown by about 2-8 percent. The increase 
is general; it is spread over nearly all the months of the financial year, 
but the Coronation festivities and the labour troubles swelled the to: als. 
The railway strike gave rise to an unprecedent d amount of telegraph 
business on August 19th to 21st. The increase was great at seaside 
resorts. At Blackpool the traffic rose to four times that for the corres- 
ponding period for 1910, and the number of telegraph money orders (573) 
paid there on August 19th and 21st was nearly 10 times the normal 
number. At Aberystwyth, at Bridlington, at Fleetwood. and at More- 
cambe the number of telegrams handed in was fourtimes that for 1910, at 
Cleethorpes more than five times as many telegrams were handed in as 
in 1910, and at Towyn the number of forwarded telegrams was seven 
times that for 1910. During the year the telegraph system has been 
extended to 110 Post Offices. Guarantees have been given by public 
bodies in 33 cases and by private persons in 39. On March 31, 1912, 
there wc re 11,561 Post Offices open for public telegraph business as well 
as 2,425 offices at railway stations and at other public places. At 957 
of these Post Offices the business is carried on under guarantee, under 
which the guarantors agree for a term of seven years to pay one-third 
of any sum whereby the telegraph receipts may fall short of the annual 
cost of maintenance, the remaining two-thirds being borne by the State. 
Weather reports from Inland and Foreign Observation Sta ions are 
forwarded by telegraph to the Meteorological Office. It is important to 
the Meteorological Office and to all concerned that these telegrams should 
be transmitted as quickly as possible, and with this object in view arrange- 
ments have been made to afford them, and also meteorological “ service ”’ 
messages, priority in transmission. 

A night telegraph-letter service was introduced on January lst ex- 
perimentally between London and Aberdeen and between London and 
Belfast, with the object of providing a means of communication after 
the usual posting hours at a cheaper rate than by the ordinary telegraph 
service. The charge is 6d. for 36 words or less and 4d. for every addi- 
tional three words. The messages are delivered by the first post next 
morning, including Sundays if there is a Sunday delivery. The results 
of the experiments at London, Aberdeen and Belfast showed that the 
service meets a real, though perhaps limited, demand, and it has now been 
extended to all offices which are open all night for telegraph business. 
Hitherto, reply- paid telegraph forms have been available only during a 
period of two months, and if a recipient allowed the two months to pass 
and then took the telegraph form to the Post Office he found to his annoy- 
ance that it was rejected by the clerk at the counter. It has now been 
arranged to extend the period of the validity of these forms from two 
months to 12 months. Many telephone subscribers are accustomed to dic- 
tate their telegrams through the telephone. Such persons, when they 
receive reply-paid telegraph forms, may not know what todo with them. 
They may use them by presenting them to the Post Offi:e in payment, or 
part payment, e.g., of accounts for telephone fees of one kind or another. 

` With a view of improving the effi -ien7y of the telegraph service, arrange- 
ments are being made to a :celerate the treatment in the Central Telegraph 
Office of telegrams bearing registered abbreviated addresses. There 
are nearly 40,000 registered addresses in London, and each registrant will 
have the option of using an im proved form of address with an“ indicator ^ 
representing the specific office of delivery. In smaller towns, on appli- 
cation by a subscriber to an exchange, arrangements can now be made 
for all telegrams addressed to him to be delivered by telephon>. The 
arrangements for the delivery by telephone of telegrams bearing tele- 
phonic addresses have been simplified and extended. A telephonic 
address consists of the name of the subscriber, the name of his exchange, 
and thenumberof hisline. Where the name of the exchange is not that 
of the town in which the exchange is situated, or of a telegraph office or 
of some well-known locality which is sufficient as an address for ordinary 
telegrams, it is necessary to add the nameof the town. This, “ Jones, 
Halifax 247 " or “ Jones, Mayfair 247 " would be sufficient addresses ; 
but in the case of a telephonic address “ Jones, Central 247 " it would be 
necessary to add the name of a town, such as ‘ London " or “ Gla:gow ” 
or " Manchester," &c. The use of telephonic addresses will, as a rule, 
reduce the cost of telegrams. It will also in many cases save the time 
required for delivery, and in some cases charges for porterage, besides 
making it possible to arrange in special cases for the delivery of telegrams 
at times when the ordinary telegriph delivering offices are closed. A 
large number of telegrams are now delivered by postmen under the system, 
instituted in 1910, of posting to their destin ition; telegrams received too 
late for transmission by wire. By this means the public receive the 
telegrams earlier and the telegraph circuits are relieved at the opening 
time in the morning. On Good Friday, 1911, over 200 telegrams were 
thus posted. The coast communication system provides means for 
enabling lighthouse-keepers, coastguards and others having special 
opportunities for coast watching to communicate speedily with lifeboat 
and life-saving apparatus stations and summon aid for ships in distress. 


During the past financial year upwards of 150 extensions have been carried 
out, comprising lines to lighthouses, lifeboat stations and life-saving 
apparatus stations and night call.bells in bedrooms, &c., and existing 
lines in exposed positions have been examined and, where necessary, 
strengthened. The development of the trunk telephone service has 
afforded increased means of safeguarding the coasts ; and, in addition to. 
the lines specially provided for life-saving purposes, about 4,600 miles of 
public telegraph and telephone wires which are ordinarily idle at night 
and on Sundays have been incorporated in thecoast communication system. 

The pipe line for the main underground telegraph system between 


| Leeds and Hull has been completed and provision has been made forthe 


cable to be drawn in during the current year ; the So ith. Eastern pipeline 
has been provided with cable as far as Canterbury, and during the present 
year cables will be drawn into existing pipes between Canterbury and 
St. Margaret's Bay and Abbot's Cliff, thus completing the line, and 
enabling the land lines in connection with the cables to France and 
Belgium to be put underground. The spur from the Birmingham— 
Bristol line to Sharpness has been extended to Cardiff, and this extension 
will give greater stability to telegraph communicat ion with South Wales. 
An underground line has been provided between Tottenham and Brox- 
bourne, where there was conzestion on the overhead route, and a cable 
has been drawn into an existing pipe between Low Fell and Newcastle. 
Underground wires are not saitable for fast working and their usefulness 
is thereby much impaired. On the other hand, the stability of telegraph 
overhead lines has been increased. In resent years stouter and stronger 
telegraph and telephone poles have been used on the main routes and— 
where necessary—double poles. The risk of any extensive breakdown 
has thus been reduced, and it is only during a storm of exceptional severity 
that there is any possibility of communication being seriously interrupted. 
For these reasons the justification for replacing overhead wires by very 
costly underground wires on the central routes of national communication 
is now considerably less than when that policy was firs: adopted. 

The use of telephones for sending and rcceiving telegrams is being 
extended since the acquisition of the National Telephone Co's plant. 
For this purpose the telephones are as efficient as Morse sounder circuits 
for working to small offices. This service enables postmasters and sub- 
postmasters at small offices to transmit telegrams without skill in tele- 
graphy, and it is very effi-ient, both in speed and accuracy. Some 
sub-postmasters, from age or from other causes, cannot learn the Morse 
sounder instrument, and consequently the introduction of sounder 
working has sometimes entailed the resignation of the sub-postmasters ; 
but I have now decided, as a rule, not to introduce sounder working at 
offices where the traffic is small. Two * superposed ” telegraph circuits 
for duplex working have been installed between Leeds and Scarborough. 
They have given excellent results, and the provision of more such circuits 
is contemplated. These circuits are made up by means of transformer 
coils on telephone trunk circuits, and it is possible to provide two duplex 
Morse circuits, in addition to the telephone circuit, on each of these tele- 
phone circuits without serious impairment of,speech. The uscof high- 
speed machine telegraphs has been extended. Continuous Wheatstone 
working has been adopted on the Birmingham-Manchester, Birmingham- 
Bristol, Liverpool-Dublin, Grimsby—Manchester, and Grimsby-Leeds 
routes. The application of motor power for driving and winding Wheat- 
stone receivers and transmitters has been extended, as has also the use 
of Gell perforators for punching Wheatstone slip. Baudot working 
between London and Birmingham continues to be satisfactory. A fourth 
duplex arm has been added to the London-Bi mingham Baudot circuit 
so that eight telegrams can now be sent over this one circuit simultan- 
eously. On one occasion upwards of 4,000 telegrans were thus sent and 
received between 8 a.m. and 8 p.m., 600 being dealt with in one hour. 
Murray multiplex working has been introduced between the Central 
Telegraph Office and Manchester. The Murray automatic system is being 
installed on one of the London-Leeds wires. High-speed working has 
already rendered possible the surrendering of many long-distance wires, 
leaving room on the poles for trunk telephone circuits. The us? of under- 
ground wires has also s>t free overhead wires. 

The number of foreign telegrams sent to and fron the United Kingdom 
during the year (exclusive of telegrams dealt with entirely by cable com- 
panies) was 10,931,009, an increase of about 253 090 as compared with 
the preceding year. Multiplex working with the Baudot type of in- 
strument has been permanently established on wires to Amsterdam and 
Berlin. 'The service is giving satisfactory results and further wires to 
the Continent will shortly be fitted with the same type of instrument. 
The Anglo-Norwegian "Telegraph «service, which was acquired on 
Jan. 1, 1911, has worked satisfactorily and the traffi: for the first year 
after the transfer showed an increase of 9 per cent. An agreement has 
been concluded between the Western Union, Anglo-American and Direct 
United States Telegraph Co., under which the cables of these companies 
between the United Kingdom and North America will be worked as one 
system. Government control over the rates charged by the companies: 
for telegrams between the United Kingdom and North America will be 
secured through the licences to land cables in this country which are 
about to be issued. Arrangements are being made to impose a similar 
condition in the case of other cable companies in connection with the 
grant or renewal of landing rights. "The proposalis that whenever such & 
course appears necessary the rates should be fixed by the Government 
at whatever amount appears to be reasonable with reference to the com- 
pany's receipts and expenditure, and that in the event of difference the: 
matter should be referred to arbitration. Services of non-urgent plain- 
language telegrams at reduced rates, known respectively as “ Day Cable 
Letters" and * Week-end Cable Letters,” were introduced with places in 
Canada, Newfoundland and the United States on December 15, 1911. 
Day cable ‘etters are accepted on any day, and are not delivered before 
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the next day but one ; week-end cable letters are accepted up to Satur- 
day, and are not delivered before the following Tuesday. For “ Day 
Letters " the rates are about one-third and for ‘‘ Week-end Letters " 
about one-fourth of the rates for ordinary telegrams. During the period 
between the introduction of the service and March 3lst, 30,339 cable 
letters containing 850,484 words, were sent. The traffic for March was 
20 per cent. more than that for January, but the number of cable letters 
sent to this country was nearly twice as large as the number sent from 
this country. This disparity may be expected to diminish as the service 
becomes better known here. On January 1, 1912, the rates for plain 
language telegrams to the British Oversea Dominions and the United 
States were reduced by 50 per cent. for telegrams accepted on condition 
that they may, if necessary, be deferred for not more than 24 hours in 
favour of full-rate traffic. Since then the scheme has been extended to 
a number of other places, in particular to Argentina, Brazil, Uruguay, the 
treaty ports of China, Egypt, the bulk of the French Colonies and the 
Portuguese Colonies. During the three months ending March 3lst 
47,621 half-rate telegrams, containing 689,443 words, were sent. In this 
case also the inward traffic was greater than the outward. The amount 
of traffic appears to be steadily increasing, and there is reason to believe 
that some, at any rate, represents new business, which would not otherwise 
have passed over the cables. Reduced rates for non-urgent Press tele- 
grams exchanged between the United Kingdom and places in Canada, 
Newfoundland, the United States and Australasia were introduced on 
December 6, 1911, the reduction being from 5d. a word to 24 a word for 
telegrams to or from North American and from 9d. a word to 43d. a word 
for those transmitted to or from Australasia. This is limited to telegrams 
sent across the Atlantic, except that the Eastern Telegraph Co. will 
transmit the telegrams to or from Australasia in case of failure of the 
Pacificcable. Up to March 31st, 305,821 words of Press traffic.were sent 
at the reduced rates, the larger part going in the outward direction from 
this country to North America. On March 1, 1912, the Eastern Telegraph 
Co. reduced the ordinary Press rates to places in África and to the Straits 
Settlements, the rate to Egypt being reduced from 6d. to 34d., and that 
to Cape Town and Durban from 9d. to 34d. On October I, 1912, the 
Eastern Telegraph Co. reduced the ordinary Press rates to India, Burma, 
Ceylon and British North Borneo, the rate to India and Burma being re- 
duced from 9d. to 4d., and the rate to Ceylon from 94d. to 44d. 

In September, 1912, the Western Union Telegraph Co. reduced the 
ordinary Press rates to Canada, Newfoundland and the United States of 
America by ljd. a word; and a similar reduction was made for Press 
telegrams to Australia and New Zealand. On October 1, 1911, the ordi- 
nary rate to Denmark was reduced from 3d. to 21d., thus bringing it into 
line with the rates to Sweden and Norway ; and on January 1, 1912, the 
rate to Iceland was reduced from 84d. to 5$d. The rates to Brazil, 
Colombia and Ecuador have been reduced during the financial year ; 
while on May 1, 1912, the rate to Brazil was further reduced and 
reductions to the Argentine, Bolivia, Chile, Paraguay, Peru and Uruguay 
were also brought into force. On Sptember 1, 1912, the ordinary rates 
to the British Possessions and other places in West Africa were reduced. 
On the same date the rate to British Guiana was reduced from 7s. to 5s. 6d. 

Wireless Telegraphy.—Thc number of radio-telegrams dealt with at the 

Post Office Coast Stations continues to increase, the outward radio- 
telegrams to ships reaching a total of 6,680 during the year as compared 
with 5,640 in 1910-11, and inward radio-telegrams from ships 37,827 
as compared with 34,161 in 1910-11, the total increase being 4,706, or 
11.8 per cent. The revenue derived from these radio-telegrams was 
£8,773 as compared with £7,941 during the previous financial year—an 
increase of 10-5 per cent. The increase in traffic is mainly due to the 
increase in the number of ships equipped with wireless installations. 
The total number of British ships equipped with wireless apparatus is 
now about 425 as compared with 290 12 months ago. The reduction of 
rates for radio-telegrams to and from ships performing short voyages, 
has led to a considerable increase in the traffic with such ships. The 
Post Office stations at present open for general correspondence with 
Ships at sea are as follows :—Cullercoats (Northumberland). Caister 
(Norfolk), North Foreland (Kent), Niton (Isle of Wight), Bolt Head 
(Devonshire), Lizard (Cornwall), Seaforth (Liverpool) Rosslare (Wex- 
ford), Crookhaven (Cork), and Malin Head (Donegal) The Cullercoats 
.8tation was purchased in March, 1912, and its transfer to the Post Office, 
following upon the closing of the coast station of the Midland Railway Co. 
at Heysham and that of the Great Eastern Railway Co. at Parkeston 
Quay (except for the companies’ private messages), places the whole of the 
ordinary commercial ship and shore business of the country in the hands 
‘of the Post Office. The only private commercial stations now existing 
are the long distance stations of the Marconi Company at Clifden (County 
‘Galway) and Poldhu (Cornwall). The transfer of the Cullercoats station 
marks the first step in the reorganisation of the coast stations, in respect 
of which an expenditure of £16,000 was authorised last year. The other 
arrangements in connection with the reorganisation scheme mentioned 
last year are proceeding, but it will be some months before the scheme is 
‘completed. Arrangements have been made, commencing from May 1, 
1912, for telegrams for the United States and Canada to be accepted 
-at Postal Telegraph offices for transmission by the Marconi Company's 
Wireless Telegraph service between Clifden in Ireland and Glace Bay in 
‘Canada. The charge is 4d. a word less than the cable rate for ordinary 
telegrams and 2d. less than the half cable rate for deferred telegrams. 
During the year 153 new licences, covering 202 land stations, were granted 
in the United Kingdom under the Wireless Telegraphy Act. In four 
cases permission to conduct temporary experiments was given by letter. 
‘On March 31st last there were in existence eight licences for the purposes 
‘of private business (excluding installations on the Trinity House Light- 
-Ships) and 258 licences for the purposes of experiments. 
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In pursuance of a resolution passed at the Imperial Conference in 
June, 1911, a contract, subject to the approval of the House of Commons, 
has been made with the Marconi Conrpany, under which that company 
will erect on behalf of the Imperial Government and the Governments of 
the Dominions and India a system of long-distance wireless telegraph 
stations to connect distant parts of the Empire with the Mother Country. 
It is hoped that this system, besides forming a valuable strategic con- 
nection, will afford the means of effecting reductions in the rates for tele- 
grams. In the first place a chain of stations with a range of not less than 
2,000 geographical miles will be erected to connect the United Kingdom 
by means of an intermediate station in Egypt with the East Africa 
Protectorate, thence to South Africa on the one hand and to India on the 
other hand and from India to the Straits Settlements. It is hoped that 
Australia and New Zealand will in the near future erect stations capable 
of forming part of the chain. Further extensions of the system are in 
contemplation. 

Telephones.—The chief event of the year has been the transfer of the 
National Telephone Company’s system to the State at midnight on 
December 31, 1911. The amount of the plant included in the inventory 
—apart from land, buildings, furniture, &c.—was approximately as 
follows :—Underground plant : (a) 3,435 miles of conduits ; (b) 413,700 
miles of circuit. Overhead plant: (a) Poles &nd standards, 423,300; 


(b) bare wire, 258,500 miles of single wire; (c) aerial cable, 55,000 miles 


of double-wire circuit; exchanges, 1,565; subscribers’ exchange and 
private wire telephones, 561,738. "These quantities—subject to certain 
adjustments—were agreed between the Post Office and the Company in 


the joint inventory to which reference was made last year; but there 


is a wide disparity between the valuation of the plant by the company 
and the valuation by the Post Office, and it has been necessary to refer 
the settlement to arbitration as provided by the Purchase Agreement 
of 1905. The hearing began on June 10, 1912, before the Railway and 
Canal Commission, and is still proceeding. The actual physical changes 
made at the moment of transfer were small, but changes of considerable 
magnitude have since occurred. For some time before the termination 
of their licence the company had largely curtailed work in connection 
with the extension and reconstruction of their system, partly because 
many of their staff were employed on the inventory and on other work 
in preparation for the valuation of their plant, and partly because T 
were not desirous of spending capital on additional plant from whic 

they could not hope to reap a full return or on new plant to replace 
working plant which the Postmaster-General was bound to buy. The 
consequence was that at the moment of transfer the stock of spare wires 
in many localities was very low, and that in many important exchanges 


‘there was little or no accommodation for additional lines for subscribers. 


In some of these exchanges, owing to the increase in the number of calls 
made by existing subscribers, it has become impossible to give a satis- 
factory service without transferring groups of subscribers to other 
exchanges. A considerable quantity of the Company's plant was not of 


: the most modern and efficient kind. Some of it has already been replaced, 


and the process will have to be continued on a large scale. In parti- 
cular, the Westminster and Avenue Exchanges in London were fitted 
with old-fashioned switehboards, and as the leases of the exchange 
buildings were on the point of expiry it was necessary to make provision 
for transferring the subscribers connected with these exchanges to new 
exchanges in January and February last. The overhead cables contain- 
ing the subscribers’ lines were also replaced by underground wires. It has 
also been necessary for the Post Office to prepare plans and make a number 


of contracts for other new exchanges in London, as well as for the exten- 


sion of many existing exchanges, and for a large quantity of additional 
wires. In many localities also, both in the London area and in the pro- 
vinces, two exchanges existed before the transfer, one worked by the 
Post Office and one by the National Telephone Co., and for the sake of 


“economical administration and public convenience it has been considered 


necessary in the majority of cases to combine such exchanges so as to 
serve each district by a single exchange. Other transfers of exchanges to 
Post Office premises have also been carried out, principally owing to the 
expiration of the company’s leascs, but in other cases because the ex- 
changes could be worked more economically at the Post Office or because 
the exchanges of the National Telephone Co. had become inadequate. 
A number of such transfers still remain to be effected. This special 
work has naturally pressed very heavily on the Post Office Engineering 
Department, and to some extent the ordinary work of providing lines 


‘for new subscribers has suffered. This matter is engaging serious atten- 


tion, but the time occupied in carrying out such work necessarily depends 


‘on the staff available, and at the present time several causes combine to 


restrict its numbers. The National Telephone Co. for the purposes 
of the arbitration which is proceeding, still retain the services, as they are 


entitled to do, of a considerable number of their former staff, and many 


of the Post Office engineers are needed for similar work on behalf of the 


Post Office which cannot be postponed. At the same time the amount 


of work in the extension of exchanges and in the transfer of overhead 
wires to underground lines is abnormal. It has also been necessary, 
as explained above, to transfer many subscribers from overloaded 


‘exchanges to exchanges where they can be better served. As far as 
. possible the temporary pressure has been met by the employment of 


additional and temporary engineering and construction staff. 

In connection with many of these transfers it was necessary not only 
to transfer the lines to the new exchanges but also to provide new 
apparatus at the subscribers' offices which would be suitable for working 
with the modern equipment installed. These changes on so large a scale 
not only gave rise to temporary electrical faults, but also involved the 
use of new apparatus at the subscribers' offices of a type ditlerent from 
they were accustomed ; and it was found that a large 
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number of mistakes occurred in the use of the instruments. Moreover, 
several of the acquired exchanges had, and some still have, more lines 
connected with them than could properly be worked by means of the 
equipment in those exchanges without imposing strain upon the opera- 
tors, and the necessary work of extension creates further difficulty in 
working the equipment. To these various temporary difficulties may be 
attributed the failures which gave rise to the complaints of deterioration 
of the telephone service after its transfer to the State. While the present 
situation is not regarded as satisfactory, or as representing the conditions 
which may reasonably be expected when the difficulties arising out of 
the transfer have been overcome, it is the general experience that 
where new and improved plant has been brought into use, and the 
subscribers have become accustomed to it, the service has been greatly 
benefited. 

As the result of inquiries instituted by the Post Office, and in view of 
the reports of officers who have from time to time visited the United 
States of America to study American Telephone practice, arrangements 
have been made for the experimental installation of a certain tvpe of 
automatic telephone equipment at Epsom and at the Official « xchange 
connecting the various Leadquarter cCepartments of the Post Office. 
The question of installing other equipments of the same type on a | :rger 
scale is under consideration. Another type of automatic equipment is to 
be installed experimentally at Hereford, where the conditions appear 
to be very suitable for automatic working, but there have been delavs in 
the supply of the apparatus by the contractors. "The results of these 
experiments will, it is anticipated, enable the suitability of automatic 
equipment for the telephonic requirements of this country to be satis- 
factorily determined. 

The following table gives the chief particulars of the trunk line system 
and service during the year ended March 31, 1912, as compared with the 
particulars for the year 1910-11 :— 


| 1910-11. | 1911-12. 
Trunk line exchanges ...................... 678 714 
Trunk circuits ............... M Er dan | 2,848 2,993 
Capital expenditure to end of year . va £5,337,725 5,601,088 
Conversations over inland trunk lines ...; £30,100,068 £33,499,495 
Average payment per conversation .... 6-10d. 6- 13d. 
Gross revenue from inland calls .......... £765,282 £855,411 
Receipts from Continental calls .......... £24,666 £27,772 


- — x — ——— — mee ome —— - ——— -= 


The n: mber of telephone stations, including private wire telephones, 
connected with the system transferred from the National Telephone Co. 
in London was on December 31, 1911, 140,917 ; and the total number 
connected with the combined system in the London district on March 31, 
1912, was 232,009. During the vear 110 Post Office Telephone Ex- 
changes were opened in the Provinces—93 in England and Wales, 11 in 
Scotland and 6 in Ireland. Besides the 110 exchanges referred to above, 
46 public call offices, with full facilities for speaking over local and trunk 
lines, were opened at small places where the number of prospective 
subscribers was not sufficient to warrant the opening of exchanges ; and 
34 call offices, with limited facilities, were also opened in various country 
districts. The total number of telephone stations (including private 
wire telephones) on the system established by the Post Oflice in the 
provinces before January 1, 1912, was 45,607, while the total number 
transferred from the National Telephone Co. in the provinces was 420,791. 
Between that date and March 31st, the combined total increased to 
471,972. 

The question of the hours of services at the smaller Post Office ex- 
changes in the provinces has been under close review during the past 
` year; and it has been decided that the conditions to be offered to pro- 
spective subscribers at all new exchanges will in future include con- 
tinuous service. There are, however, about 477 exchanges, each with 
less than 20 subscribers, where the extension was carried out on the 
understanding that a service during the ordinary hours of public business 
would suftice, and it is feared that the revenue would not at present 
warrant the additional remuneration which would have to be given to the 
local Postmasters for atfording a continuous service. In some cases, how- 
ever, the subscribers are willing to share this additional cost in the form 
of a small increase in their annual subscription : and, wherever this is 
found to be the case arrangements are made, as far as practicable, to pro- 
vide such a service. As the number of subscribers grows, continuous 
facilities will in many cases become justified without additional charge. 
In accordance with these principles such facilities were introduced at 
41 exchanges during the past vear, and they are about to be introduced 
at about the same number. The rates for farmers’ lines have recently 
been revised, and an active canvass for such lines is now being pursued 
in agricultural districts, with a fair amount of success. As mentioned 
last year, it is proposed that the existing tariffs shall be revised as soon 
as the purchase price of the National Telephone Co.’s system has been 
settled, and that, if the new scheme of rates is not generally acceptable, it 
shall be submitted for consideration to a Parliamentary or other Com- 
mittee. 

In February, 1912, a new four-wire continuouslv-loaded cable was laid 
by the French Administration, and as soon as it is found possible, bv the 
completion of the land lines in France, to bring the circuits in this cable 
into use, the rates for telephonic communication between London and 
Paris will be reduced by half, and considerable reductions will be made at 
the same time in the charges for communication between provincial 
towns in the two countries, as provided in the new Agreement between 
the two administrations. In 1911, at the end of August and the begin- 


ning of September, a new Anglo- Belgian loaded telephone cable was laid 
between St. Margaret’s Bay and La Panne of a type similar to that laid 
in May of the previous vear between France and this country. This cable 
contains four wires, which may be so arranged as to provide three circuits, 
and will be brought into use as soon as the necessary land-lines in Belgium 
are completed. Negotiations are proceeding with the Swiss and French 
Administrations with a view to the carly institution of a telephone service 
between the central districts of the London area on the one hand and Bile 
and Geneva on the other. Negotiations are also proceeding with the 
Dutch Administration for the institution of a service between Holland 
and this country. 

A new telephone exchange known as the “ Avenue " has been opened 
at Cree Church-lane, E.C., and exchanges have been completed, and in 
some cases opened for business, at Chiswick, Putney, Wimbledon, Ilford 
and Glasgow (Bell and Bridgeton exchanges). Other exchanges are in 
course of erection in London and the provinces. 

During the course of the vear electric power from the Post Office Power 
Station at Blackfriars has been applied to practically the whole of the 
pneumatic plant at the General Post Office West, and proposals are also 
under consideration in connection with the proposed tube railwav for 
mails for shutting down the existing electric generating station at Mount 
Pleasant, and substituting for it an electric sub-station supplied from the 
Blackfriars Station. Progress is being made with a scheme for installing 
a sub-station at Birmingham Head Post Office, deriving its energy from 
the Corporation Power Station, in place of the existing generating plant, 
and similar proposals are under consideration as regards Cardiff, Man- 
chester and Glasgow head post offices. 

On January 1st, when the business of the National Telephone Co. was 
transferred to the State, 18,996 officers, of whom 10,592 were men and 
8,404 women, formerly employed by the Company, were taken into the 
service of the Post Office, and in accordance with the pledges given bv my 
predecessors and myself were placed, as far as possible, on the correspond- 
ing Post Office classes as from the date of the transfer. The difference 
in svstem between the Post Office and the Company has made the task 
of classification difficult because absolute correspondence is in many 
cases non-existent, and the onlv possible course has been to seek the 
nearest equivalent. Every care has been taken to do substantial justice 
to all concerned. Of the total transferred staff 12,196 have been placed 
upon pensionable classes and are entitled to reckon their service for 
pension purposes as from January 1, 1910. The members of the com- 
pany’s pension fund, 2,551 in number, have been given the option of 
assigning their share in the fund to the Postmaster-General, in return 
for which the period of membership in the fund, or inthe case of original 
members the total service with the company, will be regarded as service 
in the Post Office for purposes of pension. The transfer has involved a 
substantial increase in wages in a large number of cases and has been 
attended generally with improvements in the conditions of service. 

The Committee appointed to inquire into the prevalence and causes of 
telegraphists' cramp and the means to be adopted for its prevention 
made their report at the end of October, and this has been presented to 
both Houses of Parliament. The reports obtained by the Committee 
indicated that the number of the staff employed wholly on telegraph work 
suffering from “ cramp,” though difficult to estimate precisely, was suffi- 
ciently large to justify the consideration of definite measures of preven- 
tion. The matter is one of peculiar difficulty. The Committee formed 
the opinion that the risk of breakdown could never be completely elimi- 
nated while manual work on telegraph instruments continued, but they 
made [number of recommendations with a view to reduce the prevalence 
of cramp to a minimum. Effect has already been given to a number of 
these recommendations, and careful consideration is being given to the 
remainder. 

Most of the proposals of the Committee of Medical Officers appointed 
to inquire into the working conditions of telephonists have been adopted. 
In certain cases of exceptional difficulty the matteris still under considera- 
tion. Among the recommendations made may be specially mentioned 
the abolition of duties involving long and short attendances on alternate 
days, the provision of sick bays and sitting rooms at large exchanges, 
and the introduction of a more suitable tvpe of chair for the operators. 

Revenue.—TVhe telegraph revenue of the year, including the value of 
services rendered to other Departments, was £3,149,484, a decrease of 
£16,523 ; and the telegraph expenditure, iucluding the interest on the 
capital-—£10,867,446-—expended on the purchase of the telegraphs was 
£4.270.877, a decrease of £75,803 upon the previous year. The net 
deficit was thus £1,127,393, or £59,280 less than last year. The telephone 
revenue of the year, including the value of services rendered to other 
departments, was £3,542,187. This includes certain telephone sub- 
criptions proper to the vear retained by the National Telephone Co. as a 
payment on account of the purchase money. The telephone expenditure, 
including certain. annuitv payments in redemption of capital, was 
£2,/88,216. Compared with the previous vear, the revenue shows an 
increase of £1,603.858, and the expenditure an increase of £789,025 ; but 
as the purchase price of the plant, &c., of the National Telephone Co. is 
not yet known the expenditure of the vear is understated to the extent of 
one quarter's redemption of the purchase money. Subject to the 
foregoing qualification, the net revenue from the postal, telegraph and 
telephone services combined was £*,165.175, or £939,179 more than last 
vear. ‘These figures are, necessarily, partly estimated. 

The Post Office has lost the valued services of its Engineer-in-Chief, 
Major W. A. J. O'Meara, C.M.G., R.E., who has retired from that post 
on grounds of ill-health, but who has still been able to place his profes- 
sional skill and experience at its disposal as a Special Commissioner 
appointed to inquire into the working of telephone and telegraph systems 
n European countries. 
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L. & N.W. RAILWAY ELECTRIFICATION. 


The electrification scheme which is now about to be carried out 
by the L. & N. W. Railway Co. will mark an important step 
in the electrification of the surburban lines round London. Not 
only does the scheme provide for the e'ectrification of 79 miles of 
track, hitherto operated by steam traction, but it will also enable 
electric trains to be worked by a main line company over one of 
London’s Tube railways, namely, the Baker Street & Waterloo. 
This is an innovation which will, no doubt, have considerable in- 
fluence in inducing other main line companies to undertake similar 
electrification work. 

The present scheme dates from the Act obtained by the 
L. & N.W. Railway Co. in 1907, which authorised the construc- 
tion of a new line from Euston to Watford running alongside the 
main line, and is intended to relieve the latter of its suburban traffic. 
The scheme now includes not only the original proposal, from Euston 
to Watford, but also the electrification of the North London Railway 
from Broad-street to Chalk Farm, and the L. & N.W. Railway from 
Camden Town, via Hampstead, to Willesden (High Level) and thence 
over the West London and District lines to Earl’s Court, and also 
from Willesden over the North and South-Western Junction and 
London & South-Western lines to Kew Bridge and Richmond. The 
whole scheme is shown on the map reproduced herewith. The 
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system at 600- volts for the operation of the trains, using ‘ third ” 
and *' fourth " rails in accordance with the system already adopted 
by the Metropolitan District Railway and other London lines over 
which the company's trains will run, which system leaves the running 
rails free for the installation of track circuiting and automatic 
signalling. 

The L. & N.W. Railway Co. are already inviting tenders for some 
sections of the electrical equipment to the specifications of the 
chief electrical engineer, who has entire charge of all this work and 
who is very busily engaged in preparing all the necessary plans, and 
it is hoped that all the most important contracts for this work will be 
placed early in the new year. The general manager, Mr. Frank Ree, 
is, of course, taking a very kcen interest in the work, which is being 
carried out under his personal supervision. 

The power station will be erected between Stonebridge Park and 
Wembley stations on a site covering an area of 17 acres adjacent to 
the electric line. The power station buildings are being so laid out 
that if necessary the power house can be considerably extended, and 
special consideration has been given to the important question of 
storing à large quantity of coal, space being available for many 
aru supply. Further, a good supply of water is obtainable on 
the site. 

The very up-to-date and excellent coal-handling arrangement 
which will be provided enables no less than three months' supply to 
be handled automatically, utilising the old coal first, and after con- 
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DIAGRAM SHOWING THE PROPOSED LINES TO BE ELECTRIFIED BY THE L. & N.W. RAILWAY COMPANY. 


extension of the Bakerloo Railway will join the L. & N.W. Co.'s 
Euston to Watford line at Queen’s Park, where the Tube will 
rise to the surface and a physical connection will be made with the 
L. & N.W. main electric line. The scheme will, therefore, give 
facilities for the running of through trains from Watford to the 
Elephant and Castle in the south and a connection will be established 
with the whole system of London’s underground railways, giving 
access to all parts of the Metropolis. 

The civil engineering work of the new line to Watford is being 
carried out by Mr. E. C. Trench, the company’s engineer, and this 
section is making great progress, the first portion, between Willesden 
and Harrow, having already been opened for traffic in June last, 
and is now being operated by steam trains. This section will be 
extended and operated to Watford about the beginning of February 
next. l 

The equipment of the line for electrical working is now about to 
. be undertaken, but the first section over which electric trains will 
operate will be from Willesden, over the West London line to Earl's 
Court, and it is expected that these trains. will be running very 
‘shortly. The system of electrification to be adopted for this im- 
' portant undertaking has received very careful consideration by the 
company, under the advice of their chief electrical engincer, Mr. F. A. 
Cortez-Leigh, and it has now been decided to adopt a continuous 
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sidering many proposals Mr. Cortez-Leigh, in consultation with Sir 
Alexander Kennedy, decided to recommend this system. The 
necessary railway siding accommodation which will be provided in 
the arrangements for dealing with the coal is such that two trains can 
be discharged in a few minutes, and the system also lends itself 
readily for the convenient removal of ashes from the power house to 
the trucks in the sidings. In addition to the reserve of coal outeide 
the power house, storage bunkers will be provided as is usual above 
the boilers, and will be filled by mechanical elevators and conveyers. 

The power house will be a very substantial structure, and the 
initial plant will have a capacity of about 25,000 kw., which will 
consist of turbo-generators having a large overload capacity, and 
will be complete with the usual complement of boilers, mechanical 
stokers, condensing plant, &c. The whole of the generating plant 
will be of the most up-to-date and economical design, and will be so 
arranged that any unit can be taken out of action without inter- 
ferring with the working of the station. Duplication and other pro- 
vision for emergencies has been allowed for as far as possible to ensure 
continuity of supply. Similar provision will also be made in the 
main conductors to the sub-stations and from the sub-stations to the 
conductor rails on the track. 

The electrical energy will be generated at 11,000 volts, three-phase 
alternating current at 25 cycles per second, and will be transmitted 
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iby eables carried on each side of the line to sub-stations located from 
3 to 4 miles apart. The cab'es will be entirely in duplicate and 
so placed as to be well out of the way of interference from traffic 
operations, and where possible they will be carried above ground. 
At the sub-stations the current will be converted from the high- 
tension three-phase supply to direct current at 600 volts by means of 
static transformers and rotary converters in the usual manner, and 
transmitted direct to the conductor rails. In addition to the trans- 
forming plant the sub-stations will be equipped with large storage 
batteries and automatic boosters, which alone will be capable, if 
found necessary, of running a full service of trains for a considerable 
time. The batteries will also be of service in relieving the power 
house of the heavy peak loads incidental to the operation of electric 
trains. 

The site obtained for the erection of the power station building will 
also provide ample accommodation for the shed for repairing and 
overhauling the electrical equipment, and as the position is approxi- 
mately in the centre of the system, it will tend to reduce dead mileage 
and also facilitate the handling of the trains generally. Further, 
this will enable the administrative work to be centralised and thus 
obviate duplication of supervision. 

The rolling stock will be of the most modern type. and will consist 
of motor cars, trailers and driving trailers, and every consideration 
has been given to the seating accommodation, lighting, heating, &c., 
to ensure the maximum of comfort for passengers. The trains will 
be operated on the multiple unit system so that they may be driven 
from either end, and can be made up in units of such number of 
coaches as may be required to suit the conditions of the traffic. The 
number of motor cars required for the proposed service will be about 
100, and during the busy hours it is proposed to run a service with 
& five minutes interval between trains on the Watford section of the 
line. The electrical equipment will be of the four-motor type with 
motors of large capacity, as it is intended to operate at a high schedule 
speed and with an acceleration second to none in the country. The 
stock for working over the Bakerloo Tube will be of special design, 
as it is necessary to bring this within the limits imposed by the 
diameter of the Tube, and also to allow for the difference in the 
heights of the platform levels. It is expected the company's power 
station will be ready for the supply of current in about two years' 
time. 

The L. & N.W. Railway Co., in embarking in this undertaking, 
have left no stone unturned to give to the public the most up-to-date 
system which engineering science can produce in every respect suit- 
able to the local conditions, every point having been most carefully 
considered with this object in view. 
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New Electricity Supply Tariff.—An article on what is 
called in Germany the “ Potsdam tariff," as it was first intro- 
duced in Germany in the city of Potsdam, and shortly after- 
ward in the city of Hanover, is described in the “ Elektrotech- 
nische Zeitschrift." The fundamental idea is that a certain fixed 
charge is made per month according to the size of the residence, 
and besides this a small rate is charged per kilowatt-hour con- 
sumed. The essential point is that this latter charge for the 
kilowatt-hours is the same, whether the energy is used for 
lighting, heating, motor or other purposes. The author thinks 
that this rate has the very great advantage that it permits 
all possible kinds of variations so as to suit every locality. For 
instance, in Hanover different fixed charges are made for the 
summer and winter months, while in Potsdam the same charge 
is made for the whole year. As to the additional charge made 
per kilowatt-hour, this is based in Potsdam on the number of 
rooms, and in Hanover on the electrical connections. The 
additional charge per kilowatt-hour is 1-25d. in Potsdam and 
24d. in Hanover; but the principal character of the tariff is 
the same in both cities. This tariff can also be modified so as 
to make use of a double tariff for different hours of the day, &c. 
The Paper is commented on by Mr. E. Wikander, who thinks 
that the flat rate is the best tariff for very small residences, but 
recognises the advantages of the Potsdam tariff, which 1s a 
combined flat and meter tariff, for larger residences. He thinks 
that the system used in Potsdam, where ahout three-quarters 
of the bill is paid as flat rate and one-quarter as additional 
charge according to the meter, is more effective than the tariff 
in Hanover, where about one-half is flat rate and one-half is 
paid per meter. wee 


CONSTANCY OF WIRE RESISTANCE STANDARDS.* 
BY F. WENNER (Bureau of Standards). 


In view of the number of physical measurements in which the 
reliability of the results depends upon the constancy, over a longer or 
shorter titue, of the resistance standards used, it is highly desirable 
that our standards should be so constructed as to have as nearly 
a constant resistance as it is possible to obtain, and that the small 
changes taking place be known as definitely as it is possible to obtain 
them. 


At the Bureau of Standards 10 1-ohm resistance standards of the 


sealed type, in which the resistance material is manganin, were 


selected for use as a reference set. Whenever the resistance of one 
of these standards changes appreciably it is replaced by another 
whose resistance is known to be more constant. In March, 1909, 
values were assigned to the standards of the reference set, and since 
that time it has been assumed that their mean value has remained 
constant. In May, 1910, certain standards from the national labo- 
ratories of England, Germany, France and the United States were 
compared, and considering all the data available the most probable 
value in International Ohms was assigned to the various standards. 
This resulted in an addition of 7 parts per million to the mean value 
of the reference set. Values obtained from measurements made 
before May, 1910, have had this correction applied so that all are on 
the same basis. 

Values on different dates and at a temperature of 25?C. of a number 
of 1-ohm standards of the sealed type are given by the author, and 
the total change in 2] years is set out in the first column of the 
following table in millionths of an ohm. 


Change in 24 Years in Parts per Million. 
10 1-ohm standards, 10 10,000-ohm standards, 


sealed type. sealed type. 
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This table shows that during 2} years the resistance of only one of 
the 1-ohm standards changed by more than 0-002 per cent. and that 
the average change was less than 0-001 per cent. With the older 
or Reichsanstalt type of standards the relative changes were usually 
considerably more, especially in standards having resistances of 
1,000 ohms or above, where the changes in two or three years have 
sometimes amounted to 0-1 per cent. or even more. When, however, 
the standards of the higher denomination are of the sealed type the 
changes are much smaller. The values of all the 10,000-ohm stan- 
dards of the sealed type belonging to the Bureau of Standards are 
given in the second column of the table, and it will be observed that 
the resistance of only one of the nine changed in comparison with the 
reference set by more than 20 parts per million during 21 years. 
The actual changes as compared with the reference set may be 
somewhat more or somewhat less than that indicated by the table 
since the error in comparing a 10,000-ohm standard with a 1-ohm 
standard, as formerly made, may have amounted to several parts pe 
million. 

To what extent the mean value of the reference set has remained 
constant and may be expected to remain constant, or the mean value 
of any other reference set may be expected to remain constant, is à 
matter of prime importance. The history of a standard or set of 
standards giving the resistances on different dates should in most 
cases indicate the further changes to be expected. As the resistance 
of most of the standards may conceivably be changing at an 
approximately uniform rate, intercomparisons between the various 
standards furnish no means of detecting such a change. We are, 
therefore, desirous of knowing more about the constancy of the mean 
value of the reference set than can be obtained by conrparing stan- 
dards, in all of which the resistance material is manganin. It is, 
therefore, desirable to construct additional standards using other 
resistance materials. If two or three sets of standards each of a 
different resistance material are found to remain relatively constant, 
then there is much more justification for assuming the mean value 
of a selected set of standards as constant. 

In this a beginning has been made in that a few standards in which 
the resistance material is the new alloy *' therlo " have been under 


* Abstract of an article in the '* Journal of the Washington Academy 
of Sciences.” 
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observation for more than a year. The alloy is one of a number 
developed by Wilbur B. Driver and has many advantages for use as a 
resistance material in standards and various kinds of resistance appa- 
ratus. The indications are that standards in which it is used will be 
found fully as reliable as those in which manganin is used. In such 
standards the resistance increases for a few months following the 
annealing but seems to become very constant within a year. Where 
manganin is used a very similar increase in resistance takes place 
while the standard is new. In order to make further test of the mate- 
rial and to determine what the heat treatment should be, coils have 
recently been constructed of hard-drawn wire and of wire annealed 
before insulating and these have been annealed at different tem- 
peratures after winding. 

As a further means of determining the changes in the mean values 
of the standarda of the reference set, certain standards have been sent 
abroad and measured at the national laboratories of England, 
Germany and France. Since May, 1910, a number of measurements 
have been made of the resistance of seven different standards. The 
23 values assigned were usually each the mean of the values found 
by a number of different measurements. As compared with the 
values assigned to the same standards in the Bureau of Standards 
the mean difference, taken without regard to sign, is less than 1 
part in 100,000. This shows that the unit used in each of the labo- 
ratories continues to be very nearly the same. | 

Ultimately we depend for our unit of resistance on an arbitrary 
standard such as the mercury ohm or on an absolute measurement of 
some particular resistance. Mercury resistance standards are 
sufficiently reproducible so that different laboratories agree to within 
2 or 3 parts in 100,000. Absolute measurements have not as 
yet been made as close as this. Wire standards are now so constant 
that a reference to mercury ohms need be made much less often than 
formerly, and international uniformity is maintained chiefly by the 
use of wire standards. 


THE OIL-DROP METHOD OF STUDYING ELECTRICAL 
(PHENOMENA IN GASES.* 


BY R. A. MILLIKAN,. 


Two years ago I had the privilege of presenting at the meeting of 
the American Electrochemical Society in Chicago preliminary resulta 
obtained by what we may call “ the oil-drop method " of studying 
electrical phenomena in gases. These results may be very briefly 
summarised as follows : (1) That study furnished, perhaps, the most 
direct and most irrefutable proof that has yet been brought forward 
of the granular or atomic structure of all electrical charges. (2) It 
made iv possible to determine with a high degree of accuracy the 
absolute value of the elementary electrical charge. (3) It made it 
possible to demonstrate that the positive ion and the negative ion in 
gases are absolutely alike so far as electrical charge is concerned. 
(4) Since it had long before been shown that electrical currents are 
nothing but electrical charges in motion, it furnished most con- 
vincing evidence that an electrical current is simply the motion of 
definite elements or atoms of electricity (whatever electricity may 
be) through or over the conducting material. 


I have been asked by the president of our society to present 
to-day what further results have been obtained in the use of this 
method of studying electrical phenomena in gases, and I will first 
summarise these results very briefly as follows: First, we have been 
able to demonstrate, I think, that the process of ionisation in gases— 
under all the conditions which we have been able to study, by X-rays 
and by the beta and gamma raysor radium—consists in the detach- 
ment of one single electron from each ionised molecule; in other 
words, that the phenomena of valency shown in electrolytes do not 
appear in gaseous ionisation, in so far as we have been able to obtain 
ionisation with the .ordinary.agents. «Of course, it is entirely .pos- . 
sible that there are agencies or conditions not yet studied which do^ 
produce poly-valent ions in gases, but we have found no evidence 
thus far in favour of this conclusion. Second, we have been able to 
do one of two things—namely, either to bring forward complete proof 
of the absolute identity of the charge of the gaseous ion and that of 
the univalent ion in electrolysis, or to bring forward the complete 
quantitative proof of the correctness of the kinetic theory of Brownian 
movements. I like to look at it from the latter point of view, 
because I think that the former contention has been sufficiently well 


* Abstract of a Paper read before the American Electrochemical 
Society. 
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established by preceding experiments. Our success in bringing 
forward this proof has been due to the fact that we have been able to 
eliminate completely that unknown resistance factor of the medium 
which stood in the way of all preceding attempts in this direction. 
Third, we have been able to determine this resistance factor of the 
medium and thus to find the law of fall of a drop through air at all 
pressures, from one atmosphere down to one-fiftieth atmosphere. 
This is of importance to the subject of electrical conduction only 
because it makes possible a high degree of precision in the evaluation 
of the elementary electrical charge. Fourth, in view of this fact we 
have redetermined within the past year all the factors which enter 
into the evaluation of the elementary electrical charge, so that I think 
it is not too much to say that we now know it with an accuracy of 
Fifth, the oil-drop method 
has enabled us to obtain some new and interesting information about 
ee relative mobilities of positive and negative ions in strong 
elds. | 

I will very briefly outline the way in which these results have been 
obtained, but, for the sake of making the transition from the older to 
the newer experiments, let me first review the general method. 
When the terminals of the 10,000-volt battery are thrown upon the 
plates of an air condenser it is found that the gas between the plates 
remains absolutely stagnant, no convection currents of any kind 
being set up. This shews that the molecules of the air between the 
plates must be completely neutral—t.e., if they possess electrical 
constituents at all, then they must contain positive and negative 
electricities in exactly equal amount. If now we pass a beam of 
X-rays through the air between the plates, we find that the mole- 
cules are broken up by the X-rays into electrically charged fragments 
which shoot one toward the upper and the other toward the lower 
plate. This shows that the molecules of air do possess positive and 
negative electrical constituents which we are able to separate by the 
X-rays. This process of separating the neutral air molecules into 
electrically charged parts we call the process of ionising the gas, and 
the mechanism of ionisation presumably consists in the detachment 
from a neutral molecule of one single negative element or electron, 
thus leaving the original molecule positively charged. The detached 
electron presumably soon attaches itself to another neutral molecule, 
so that the net result of the ionisation is merely that two neutral 
molecules have been changed into two electrically charged molecules 
of opposite sign. Even when there is no ionising agent whatever 
present, it is found that out of the 27 billion billion molecules in 
1 cubic cm. of ordinary air, from 2 to 20 split up per second into ions 
(probably because of the presence of traces of radio-active sub- 
stances in the atmosphere), so that these so-called atmospheric ions 
exist in small numbers in all air, and it is to their existence that are 
due all the phenomena of atmospheric electricity which have been 
the objects of man’s awe and worship throughout all ages. Now, the 
problem originally set as the object of this investigation was to catch 
& single one of these atmospheric ions and to measure its charge. 
This was accomplished with the aid of a small oil drop which was 
blown with an atomiser into the space between the plates of the air 
condenser, and then allowed to fall through a pin-hole into the space 
between the plates of the condenser when by alternately throwing 
on and off the field it was kept pacing its beat up and down 
in the hope that it would catch and hold fast some unwary ion 
which came within reach. (That the oil drop can be pulled up by the 
field is due to the fact that it is always charged in the atomising 
process.) One never has to wait more than a minute or two before 
an ion is caught, the fact of the capture and the instant at which it 
takes place being signalled to theobserver by the change in the speed 
of the drop in the field. Thus, if a positive drop catches a positive 
ion the speed is increased, while if a positive drop catches a negative 
ion the speed is decreased. A drop would often be kept travelling 
back and forth in the manner described for four or five hours at a 
time, in the course of which it would change its charge 20 or 30 times 
because of the capture of ions, and the value of each of these different 
charges can be computed. The beauty and precision of the measure- 
ments and the certainty with which the atomic theory of electricity 
follows from the results obtained can best be appreciated by inserting : 
in full the record of an'experiment made upon a particular drop. The 
column headed G gives the successive periods of time which the 
droplet required to fall between two fixed cross-hairs in the observing 
telescope, whose distance apart corresponded in this case to an actual 
fall of 0-5222 cm. It will be seen that these numbers are all the same 
within the limits of error of a stop-watch measurement. The column 
marked F gives the successive times which the droplet required to 
rise under the influence of the electrical field produced by applying 
in this case 5,051 volts of P.D. to the plates of the condenser. It, 
will be seen that after the second trip up the time changed from 12-4 
to 21-8, indicating (since in this case the drop was positive) that a 
negative ion had been caught from the air. Tne next time recorded 
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under F, 34:8, indicates that another negative ion has been caught. 
The next time, 84-5, indicates the capture of still another negative 
ion. This charge was held for two trips, when the speed changed 
back again to 34:6, showing that a positive ion had now been caught 
which carried precisely the same charge as the negative ion which 
before caused the inverse change in time—1.e., that from 34-8 to 84:5. 


G F | G F 
13-6 12-5 13-7 34-6 
13:8 12-4 13-8 21-9 
13-4 21-8 13-6 
13-4 348 13-6 
13:6 84-5 13:5 
13:6 85:5 13-4 
13-7 34-6 13:8 
13:5 348 13:4 
13-5 16-0 —— 

13:8 . 34:8 Mean 13-595 


Now, all the successive values of the charge carried by the drop 
throughout the experiment can be easily computed from the constant 
speed under gravity and the successive values of the speed inthe 
electric field. To find the absolute values of these charges it is in- 
deed necessary to know the weight of the drop, and the determination 
-of this weight may involve an error of 1 to 2 per cent. at most, but 
since this weight renrains constant throughout the experiment the 
relative values of the successive charges can be found with absolute 
certainty and with great precision without any knowledge of this 
weigat. They are, in fact, simply proportiona! to the successive 
values assum2d by the sum of the two speeds—viz., that under 
gravity and that in the field. 

In the case of bodies moving slowly and uniformly through a 
resistance medium any two forces produce velocities which are pro- 
portional to the forces. The downward force due to gravity is here 
mj, and the upward force due to the field is Fe, in wnich F denotes 
the strength of the field and e the charge on th» drop. Hence, if v, is 
the downward velocity due to gravity, and v, the upward velocity due 
to the excess of the upward pull of the field over the downward pull 


of gravity, we have i i Y 
v, mg mg 
-— I or e= v + v. . . ° . . 1 
v; Fe—mg Fej 1+) (1) 


Similarly the charge carried by any captured ion is proportional to 
the change produced in this sum (v, +v) by the capture. Now, the 
change in this sum produced by the capture of the ion which 
caused the time in column F to change from 34.8 to 84:5 was, as 
anyone who wishes can verify, 0-00391 cm. per second, and the 
successive values of this sunt arranged in order of magaitude were 
0-01456, 0-05347, 0-06232, 0-07108, 0-08038. If, now, electricity is 
atomic in structure, all the different charges appearing in this experi- 
ment, those on the ions and those on the drop, should be exact 
nrultiples of the elementary unit of charge, which means that all of 
the numbers above given should be exact multiples of something. 
Dividing the above five numbers by 5,6, 7, 8 and 9 respectively 
gives 0-008912, 0-003911, 0-003903, 0-008883 and 0-008931, which 


are all seen to be within one-fifth of 1 per cent. of the value of the | 


change in the sum of speeds produced by the capture of the ion 
which caused the numbers in the column F to change from 34-8 to 
84-5. Hence the charge carried by this ion was itself the elementary 
unit out of which all of the other charges which appeared in the ex- 
periment were built up. 

Nearly & thousand different drops have been examined in the 
manner indicated, some of them being of oil, à non-conductor, some 
of glycerine, a semi-conductor, sonte of mercury, a good conductor, 
and some of other substances, and in every case, without a single 
exception, the initial charge placed upon the drop by the frictional 
process, and all of the dozen or more charges which have resulted 
from the capture by the drop of a larger or smaller number of ions, 
have been found to be exact multiples of the smallest charge caught 
from the air. Some of these drops have started with no charge at all, 
and one, two, three, four, five and six elementary charges or electrons 
have been picked up. Others have staried with seven or eight units, 
others with 20, others with 50, others with 109, others with 150 
elementary units, and have picked up in each case half a dozen 
elementary charges on either side of the starting point, so that in all 
oil drops containing every possible number of electrons between 1 
and 150 have been observed and the number of electrons which each 
drop carried has been accurately counted. It is not found possible 
to count with certainty the num er of electrons in a charge containing 
more than 200 of them, for the simple reason that the m2thod of 
measurement used fails to detect the diflerence between 200 and 201. 
But it is quite inconceivable that large charges such as are dealt with 
in the commercial applications of electricity can be built up in an 
e:sentially different way from that in which the small charges whose 
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electrons we are able to count are found to be. Furthermore, since 
it has been definitely proved that an electrical current is nothing but 
the motion of an electrical charge over or through a conductor, it is 
evident that the experiments under consideration furnish not only 
the most direct and convincing evidence that all electrical charges 
are built up out of these very units or electrons which we have been 
dealing with as individuals in these experinrents, but that all elec- 
trical currents consist merely in the transport of these electrons 


through the conducting bodies. | | 


The proof that the ionisation of a gas molecule by X-rays or the 
beta or gamma rays of radium consists in the detachment from a 
neutral molecule of one singie elementary charg» was obtained by 
placing a very small positively charged drop between the plates of a 
condenser, and then adjusting the field so that the drop was just 
balanced, the force of gravity being exactly neutralised by the upward 
pull of the field. A sheet of air beneath the drop was then ionised by 
means of the X-rays or the radium rays in the manner shown in the 
figure. Under these conditions the “ balanced drop " was in a verit- 
able shower of the positive residues of the molecules split up by the 
rays. When one of these positive ions strikes the drop the latter 
instantly starts upward with a speed which can easily be measured 
and from which the value of the charge which was on the ion can be 
computed. If the act of ionisation consisted in the detachment of 
two or more electrons from a single molecule, the positive residues 
would carry a corresponding number of unit charges and the speed of 
the drop after it was hit by one of these positive residues would 
correspond to the addition of two or more elementary units of elec- 
tricity to the drop. As a matter of fact. Mr. Harvey Fletcher and 
myself, in the course of three months, studied some 500 ‘ catches ” 
of this sort, 496 of which were certainly ‘‘ singles.” and but four of 
which were in any way uncertain. Since none of these four could 
with certainty be attributed to the capture of positive residues carry- 
ing two or more charges, our conclusion was that we could find no 
evidence at all that the act of ionisation of a gas molecule ever con- 
sists in the detachment of more than one electron from a neutral 
molecule, while in practically all the cases which we were able to 
study our evidence was conclusive that the act of ionisation does in 
fact consist in the detachment of one single electron. 


The proof that the charge carried by a gaseous ion is identical with 
that carried by a univa!ent ion in electrolysis, or the proof of the 
correctness of the kinetic theory of Brownian movements, was made 
as follows: Tne plates, with the atomiser attached, were placed 
inside a large brass cylinder, which could be sealed air-tight and 
exhausted if desired. When the air wa3 at atmospheric pressure the 
sm illest particles produced by the atomiser showed clearly the inces- 
sant wiggling notions which are called, after their discoverer in 
liquids, the * Brownian movements." But when the pressure was 
reduced to 7 mm. or 8 mm. of mercury (about 0-01 atmosphere) these 
motions had increased so enormously in violence that it was difficult 
to follow the smallest particles as they dashed hither and thither like 
wigglers in a water-barrel. The reson that reducing the pressure 
bring: out the motion so much more clearly is obviously this: When 
the oil drop is surrounded by a dense swarm of bombarding mole- 
cules it is like a football in a m4lée of denselv packed players who 
are kicking in on all sides at once, but are unable to send it any 
appreciable distances. But when it gets out into the open, where 
the players are scarce, it begins its spectacular flights. Precisely 
so with the oil drops, and no football game was ever more spec- 
tacular or more fascinating than the behaviour of one of these oil 
drops at low pressures. The fact that the motions increase in vio- 
lence the rarer the gas becomes and the smaller the particles are 
taken (size being indicated by the speed with which a given particle 
settles under gravity) is obviously just what ought to happen. 


. There cannot then be the slightest doubt that what these oil drops 


are doing—namely, dancing about violently in all sorts of directions 
—is precisely wnat the molecules themselves are doing in a much 
more excited way, for it would be absurd to suppose that the in- 
creased speed and the increased distance of the motions as size and 
mass diminish do not go on after the particles cease to be visible and 
hrink to molecular dimensions. From the standpoint of a molecule, 
which is darting hither and thither with the speed of a rifle bullet, 
our dancing oil drops must look like snails crawling about with 
languorous slowness. But to us they have served their purpose, for 
they have enabled our minds to see the invisible molecular world 
doing ina large way just exactly what the oil drops are doing in 
their small way. They have proved the kinetic theory of matter 
even to the man on the streets. 

But while seeing the oil drops dance mav satisfy the average man, 
the scientist wants a rigorous quantitative proof. "This was obtained 
as follows: In 1905, Einstein, as indicated above, showed that if a 
body like one of our minute oil drops is dancing about in a resisting 
medium subjected to no forces but those arising from its own energy o. 
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agitation—that is, from the bombardment of the surrounding mole- 
cules—the mean distance through which it will drift in a given time, 
say, 10 seconds, from its position at the beginning of this time can be 
computed in terms of three factors: (1) Its energy of agitation, (2) a 
resistance factor of the medium, and (3) the length of the time inter- 
val through which the drift is observed. But this same quantity 
ean also be easily and directly observed in our experiment by simply 
balancing the force of gravity upon the drop by the force of an elec- 
trical field in the manner already described, and then noting over how 
large a distance on the average it wiggies in a given time by virtue of 
its energy of agitation. In the actual experiments, we took. in the 
ease of each drop, the mean of several hundred observations on 
the distance moved in 10 seconds in a vertical direction, over 
a set of horizontal scale divisions placed in the eye-piece of the 
observing telescope, for Einstein's theory was developed in such 
a way that the movements to right and left did not need to be 
considered. 

The determination of the law of fall of a drop through air at reduced 
pressures is of as much theoretical interest as any other portion of this 
investigation, but it has a bearing upon the problems of electrical 
conduction only because it is one of the elements which enters into 
the absolute evaluation of the charge of the electron. The details 
of this study will be presented fully elsewhere. It is sufficient for 
our present purpose to state that à modified Stokes' law* of theform 
which I originally proposed, namely, 


X=:6xpnav(1 + Al/a)-!. (7) 
is found to hold accurate for drops of the size a=0-0002 cm., at all 
pressures down to 6 cm. of mercury, or more generally this law is 
found to hold under all circumstances so long as l/a is less than 0-5, 
and the value of A for oil drops in air is found to be 0-847 instead 
of 0-817, the value given in my original Paper. For values of l/a 
greater than 0-5 à law of the above form is no longer applicable and 
higher order terms in //a must be introduced to represent the pheno- 
mena. No theory which covers this behaviour has vet been put 
forth. 

In addition to the constant A of the last equation, all the other 
constants entering into the absolute evalution of e, in particular 
the coefficient of viscosity of air, have been redetermined with all 
possible precision, and the value of e obtainable from this data should 
involve an error of not more than 0-1 or 0-2 per cent. The final 
averaging has not vet been completed, but it miy now be said that 
the value of e will differ from 4-80 x 10-1? electrostatic units bv buta 
fraction of a per cent. 

In discussions of the mobilities of ions in gases, it is generally 
assumed that the energy which an ion possesses at the end of a free 
path when it is moving in an electric field is the energv taken from the 
field since its last impact. If this were true it would be possible to 
find the absolute value of the mean free path of either a positive or 
negative ion by the oil-drop method by simply loading up a given 
drop with electricity until a field of given strength was just unable 
to force an ion of its own sign upon the drop. I attempted to deter- 
mine mean free paths by this method to see whether the observed 
and theoretical values would agree. Since, in the field used, the 
negative ion was almost certainly an electron, while the positive ion 
was a body of molecular dimensions, it was to be assumed that the 
mean free path of the positive ion would be very much less than that 
of the negative ion—in fact, about one-sixth as large. Hence it was 
to be expected that a given field would be able to force negative ions 
upon a given drop when strongly negatively charged very much more 
easily than it could force positive ions upon the same drop when 
carrying an equal positive charge. Precisely the opposite was found 
to be the case. Positive ions could be forced upon positive drops 
considerably more easily than could negative ions upon negative 
‘drops. The observed and computed values were of the right order 
of magnitude in the case of the negative ion, provided the latter were 
assumed to be an electron, but field strengths of one-tenth the values 
computed as just sufficient to enable given positive drops to force 
away positive ions were still found to force the ions into the drops. 
‘This means merely that the assumption underlying the computation 
is erroneous in the case of the positive ion when the field strengths are 
of the sort here employed, namely, from 200 to 5,000 volts per centi- 
metre. Under such conditions the positive ion must plough its way 
through the gas with a velocity very much greater than the mean 
velocity which it would acquire between impacts. A further report 
upon the mobilities of both positive and negative ions in strong fields 
will soon be made. 


* X is the force acting upon the drop, v its velocity, a its radius, / the 
mean free path of the gas molecule, u the coefficient of viscosity of the 
gas and A a constant which I originally determined experimentally and 
Íor which I obtained the value 0-817. 


EARTHED V. UNEARTHED NEUTRALS. 


The following is an account of the discussion that took place 
on November 27th at the Birmingham Local Section, when 
Mr. J. S. Peck read his Paper on the above subject. An 
account of the discussions on this Paper in London and Man- 
chester was given in our last issue :— 


Mr. R. A. CnaTTOCK (Birmingham) said he had carefully read Mr. 
Peck's Paper, and could not find in it any fresh reasons for earthing the 
neutral point beyond those that had already been put forward. He 
agreed that with pressures of 10,000 volts and upwards it was probably 
beneficial to earth, but below this voltage he did not consider that it was 
necessary, unless experience with a particular undertaking justified it. 
In Birmingham, on their 5,000-volt three-phase 25-period system they 
had not yet found the slightest necessity for earthing, and they did not 
propose to do so as long as the conditions remained as satisfactory as they 
were at present. Mr. Peck said in his Paper that the chief objection to 
earthing was the fact that '' the system cannot be operated with an earth 
on any line wire." The speaker considered that this objection was 
exceedingly important. While he admitted that an earth on one phase. 
generally produced a complementary earth on another phase, and a short- 
circuit occurred, yet he had known cases in which an earth on one phase 
had developed, and it had been possible to maintain the supply for some 
considerable period until this earth had been located and rectified. With. 
an earthed neutral under such conditions a section of the supply would, 
of course, have been automatically cut off. Maintenance of supply was ` 
one of the chief points that supply undertakings had to consider, and anv 
arrangement that tended to carry this out should always receive first 
consideration. There were many points in favour of the uncarthed 
neutral. Firstly, the possible maintenance of the supply with one phase 
earthed. Secondly, the greater safety to human life in case of accident. 
A third point was the complication and the unsatisfactory nature of the 
arrangements used for earthing. Mr. Peck described two or three 
methods of earthing, and advised trying one, and if it was found to be 
unsatisfactory, then another should be tried. "This did not look as if the 
methods adopted were at all standardised, or that, indeed, sufficient 
experience had been obtained in operating them. If the generator 
neutrals were connected solidly together, there appeared to be a liability 
of large currents circulating in the windings. The effect of such currents 
superimposed upon the wattless currents which circulated in the gene- 
rator windings under conditions of low power factor must be very 
serious on the heating of the generators, and must cut down the capacity 
of the machines to handle usefulload. Again, with one machine coupled. 
to earth in the case of a fault on one phase, it was quite likely that the 
overload circuit-breakers on this particular machine would be opened at 
the generating station, and the system would then be running unearthed 
just at the time when further trouble was most likely to occur. He 
pointed out that in Birmingham they had designed their high-tension 
cabl:s to stand safely the full voltage to earth on any phase rather than 
to cut down the insulation which was possible with an earthed system. 
Economy of that kind was far from advisable, and the results obtained in 
Birmingham had fully justified this provision. He considered, therefore, 
that for a system having a pressure up to 10,000 volts, it was certainly 
better to allow a large factor of safety in the insulation, and to run with 
an unearthed neutral. 

Mr. F. Forrest thought that, in considering whether to earth the 
neutral of a three-phase transmission system, the factor of sa ety of its 
insulation to earth should largely determine this point. By the factor 
of safety of the insulation was meant the ratio between the normal work- 
ing voltage to earth and the voltage to earth which would cause break- 
down when continuously applied under the worst atmospheric condi- 
tions likely to be met with. In the case of bare overhead transmission 
lines working at voltages above 50,000 between phases this factor of 
safety was usually about 2-5. In order that this factor of safety might 
be maintained and also in order to save a large additional capital expen- 
diture for insulators, such transmission lines should always be operated 
with an earthed neutral. In this country where voltages were compara- 
tively low and underground systems prevailed the factor of ‘safety was 
usually much higher than 2-5, and the question of earthing would largely 
be decided by other considerations. One of the chief points in favour 
of earthing the neutral, and one which it was thought the author had not 
made nearly enough of, was the question of lightning or pressure arresters. 
If full use were to be made of these they should be set to spark over at a 
voltage 25 per cent. in excess of the normal working pressure to earth so 
as to clear the system of all pressure surges, but if the neutral wcre un- 
earthed they could not be set with safety lower than 25 percent. in excess 
of the full voltage between phases. In other words, with an unearthed 
neutral the arresters must be set so high that they were never likely to 
operate at all. 

Dr. C. C. GARRARD considered that if earthing of the neutral were 
adopted it must be through a resistance. With the neutrals of the 
generator connected solidly to a "bus bar, which was earthed through a 
resistance, Mr. Peck said that switches must always be provided between 
each generator and the neutral 'bus bar. The speaker wished to know 
what type of switch Mr. Peck would recommend for this purpose. He 
agreed with the author that the simplest method was to connect the 
neutrals all together on to one "bus bar, earthing this through a resis- 
tance. Even with turbines, however, heavy circulating triple-frequency 
currents might flow. The author was to be congratulated on the very 
clear exposition he had given of the case (c) of a generator supplying 
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transformers which step up to a very high voltage for long-distance 
transmission. The speaker took it the same argument would apply to 
Bub-stations in which were situated step-down transformers feeding con- 
verters. He was not quite clear about a point mentioned that if ‘‘ both 
terminals of the high-tension winding are connected to the high-tension 
lines the resultant potential of this winding above earth will be zero.” 
Did this not assume that the one terminal would be above earth potential 
by the same amount as the other terminal was below ? But this might 
not be the case if the insulation resistance, &c., of the lines connected to 
the terminals were different. He fully agreed with the author's con- 
demnation of earth shields between the primary and secondary windings 
of transformers ; but he was very doubtful of the utility of a spark-gap 
in the earth connection. 

Mr. S. A. Mamnoon thought that the conclusions arrived at in the Paper 
were not very convincing, and were not of much assistance in deciding 
the question, this being left to the judgment of cach engineer. His 
experience with a three-phase 5,500-volt 25-cycle system in which the 
ncutral was earthed without any resistance had been quite satisfactory 
in actual practice for eight vears. 

Dr. W. E. SuMPNER said that the author had emploved the word 
‘‘ balance " in a new sense, since a three-phase circuit was usually de- 
scribed as balanced when the three line currents were equal. The 
epeaker favoured the view that the neutral should be earthed in all cases, 
except where it could be clearly shown that there was a great disad- 
vantage in doing so. This opinion was based on general considerations of 
simplicity. A three-phase circuit really consisted of three circuits inter- 
linked, except when the neutral was earthed, when the circuits were 
essentially separate. In the latter case a defect in one circuit was not 
likely to affect the others, though it might prove more serious in the cir- 
cuit in which the defect occurred. On the whole it seemed preferable to 
localise the trouble, especially in view of possible dangers arising in high- 
tension systems from what were known rather vaguely as surges. At 
one time almost the only formula needed for electrical engineering was 
Ohm’s Law. This was afterwards developed into the impedance laws of 
alternate-current circuit’, including such cases as that of Fig. 2. But 
nowadays with high-tension work, engineers were face to face with what 
might be called the “ lightning flash " stage of theory, a theory which as 
yet no one had been able to make very simple, but in which they had to 
consider phenomena akin to lightning discharges and to wireless tele- 
graphy. The ordinary formule of steady flow, such as the one given by 
the author, was not sufficient. 

The CHAIRMAN (Mr. A. M. Taylor) said that he was not in favour of 
carthing the neutral on a system such as Birmingham, and was most 
certainly against it where the overload breakers on the feeders at the 
main station were used to disconnect the carthed phase. If sensitive 
arrangements, on the other hand, such as Fig. 1, were emploved to trip 
the breakers, the system of earthing was more to be commended ; but, 
even in this case, he maintained that it was wrong in principle for a whole 
feeder to be cut off for the sake of a fault on the premises of a single 
consumer, and the proper thing to do was to cut off that consumer. If 
the fault occurred on & trunk main, the argument against cutting off 
all the trunks which were in parallel with the particular feeder was still 
stronger, if the over load breakers were used ; and the carthing resistance 
might have to carry, for on» second or more, the overload current of 
four or five feeders in parallel, amounting to from 5,000 to 10,000 kw., 
depending on the size of the trunks. 

Dr. T. F. WALL did not understand the statement on p. 7 that “ when 
both terminals of the high-tension winding are connected to the line and 
one wire is earthed, the resultant voltage of the high-tension winding 
above earth will be V/2, and that of the low-tension winding will be one- 
half as great as before. . . ." It seemed to him that if they con- 
sidered a single-phase line of voltage 2V between the lines, the P.D. be- 
tweeen either line and earth would be V if the insulation of each line was 
equally good, and this was understood to be the sense in which the author 
intended the voltage V to be taken. Hence, if one line was connected to 
the high-tension winding of a transformer that winding assumed a poten- 
tial V referred to earth potential. The P.D. between the low-tension 
winding and earth would then be given by the corrected formula of p. 6. 
If now both high-tension lines were connected to the high-tension winding 
&nd one line was earthed, the other line would assume a potential of 2V 
referred to earth potential. As regards the low-tension winding, the 
capacity currents would tend to send one end to earth, and would, there- 
fore, tend to give the other end a potential of twice the value it had in the 
previous case. "The actual potential of the low-tension winding to earth 
would probably depend on the transformation ratio of the transformer. 

Mr. T. P. WiLMsHURST (Derby) was surprised that the author had 
given no information as to the financial aspect of the question. With an 
earthed neutral on a star-connected system the voltage between any 
phase and earth could not exceed 58 per cent. of the line voltage, and in 
consequence a smaller dielectric thickness might be used. The difference 
in cost between a cable built for work with an earthed neutral and one 
built for non-earthing was about 7 per cent., and this might amount to 
several thousand pounds on a large system. He hoped that the author 
would give his opinion whether an unearthed system was worth an addi- 
tional expenditure of, sav, 7 to 10 per cent. in the cost of the cables. 


Data on Electric Fans.—Some one has taken the trouble 
to count the number of pieces in an electric fan and to measure 
the length of wire used in the coils. An ordinary 16 in. fan 
is said to contain 1,372 ft. of wire and to possess more than 
750 pieces of material. 
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THE MELBOURNE ELECTRIFICATION. 


On Oct. 22 the Victorian Premier (Mr. Watt), dealing in the 
Legislative Assembly with the proposal to electrify the Melbourne 
suburban railways, moved: ‘ That, in the opinion of this House, 
it is desirable that the electrification of the metropolitan railway 
system be proceeded with, and the House hereby authorises the 
Government to take all necessary steps in that direction." 


In the course of his speech, Mr. Watt said he expected to be asked to 
answer four questions: (1) Is electrification demanded by our present 
and prospective traffic conditions, or to state that in another way, is 
electrification necessary from the purely railway point of view? 
(2) Will it pay to electrify * (3) Is the scheme of electrification recom- 
mended the best one? (4) What influence will it exert on the land 
experiments which we have undertaken, or what influence will it have on 
those country enterprises on which we are entering—will it interfere with 
irrigation, land settlement, main roads, or the development of our outer 
ports ? 

He said the Cabinet had carefully considered all these questions and 
could produce satisfactory evidence in answer to them. They (the 
Government) were singularly lucky in having secured the services of 
Mr. C. H. Merz (whose report on the subject was abstracted in our issue 
of Nov. 22). In Mr. Merz's original report in 1908 the passenger journeys 
for 1911 were estimated at 72,000.000. The actual number was 
87,000,000. The table in the experts’ report showed that with an 
assumed normal growth the traffic in 1915 would be 108,000,000 passenger 
journeys, but some addition should be made for the increase which would 
be brought about by the improved convenience, speed and frequency on a 
conservative estimate furnished by the commissioners themselves. This 
increase was taken to be 10 per cent. above the ordinary natural growth 
traftic. He proceeded to read extracts from Mr. Merz's recent report, 
and said he had no hesitation in affirming that electrification was neces- 
sary. A Select Committee of the House and a Royal Commission which 
inquired into the traffic arrangements recommended the system. The 
system now recommended by Mr. Merz was regarded by the Commis- 
sioners as distinctly satisfactory. They accepted his conclusion that 
there would be a profit on the basis of the traffic estimated to exist in 
1915 of £20,174, independent of the acquisition of revenue which might 
arise from the higher speed and greater efficiency of the train service. 

On the following day Mr. Merz met a number of members of the Legis- 
lative Assembly and the Legislative Council and explained the schemo 
more fully. He said he would deal with one or two aspects which had 
not come fully before the members. The first question was, Will elec- 
trification pay * If he were not sure that it would pay he would not be 
there for a second time. The great advantage of electrification was the 
concentration of all the motive power at one station, so that instead of 
having 100, 200 or 300 separate engines developing power they were 
turned into one unit, and put somewhere where there was no question of 
size or weight. One result of that was greater economy. Greater speed 
was not necessarily obtained by driving the trains at a higher maximum 
rate. The Melbourne suburban trains attained a maximum speed of 50 
miles an hour on short sections ; but electric trains could be run at their 
maximum speed for a much greater proportion of the run. This was due 
to quicker acceleration. The acceleration which it was proposed to 
adopt in Victoria was about 14 mile per hour per second. On electrified 
lines the latest system of signalling automatically cut off the current and 
applied the brakes if a train was running too near to a train in front. A 
further retinement has also been introduced. If there are two trains 
running on one line there was always the fear that the one in front might 
be stopped, and that the one behind it would run into it. But, with the 
latest electrical signalling system the train which was behind was sig- 
nalled a warning if it approached the one in front too rapidly. The 
greater the density of the traffic the greater the saving in favour of the 
direct current as against the alternating current. "The actual figures of 
difference between the single phase and direct-current systems on their 
trains showed that the direct-current system entailed a weight of elec- 
trical equipment on each motor-coach of 14 tons, whereas the best alter- 
nating single-phase entailed a weight of about 19 tons on each motor- 
carriage. Current would be taken to wayside sub-stations (of which 
there are 12) by underground cables in the centre of the city, and else- 
where by overhead wires. At the sub-stations there would be trans- 
forming machinery for transforming and converting the current from 
30,000, at which it was transmitted, to 15.000 volts, at which pressure it 
would be used on the trains. The power would be transmitted to the 
trains by means of overhead wires. The motors would be situated under 
the floors of the coaches. Each controller used by a driver for starting 
and stopping a train would be fitted with “ a dead man's handle." The 
scheme allowed of many of the railway stations being lit electrically. It 
would also permit of the Newport workshops being electrically driven. 
When the suburban lines had been got into complete running order it 
would be economically possible to extend the system to some country 
lines, such as those to Ballarat and Bendigo, and when their system was 
electrified there would be no finer system in the world. 

Should Parliament pass the bill, an approximate outlay of £2,537.000 
would be involved. "Tenders had been called, for which £1,425.000 would 
be required, and later on a further £1,112,000 would be required. The 
firms who had tendered for the plant first advertised for were widely 
scattered, though most of them were British; their headquarters were 
in Londen, Bedford, Birmingham, Manchester, Hollinwood, Glasgow, 
Heaton, Hebburn, Hartlepool, Rugby, Berlin and New York. 
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Ano ALLIED METAL INDUSTRIES. 


JANDUS REGENERATIVE 
Electric Flame Lamp 


FOR THE ILLUMINATION OF IRON AND STEEL WORKS. 


* An entirely novel design of lamp producing an intense 
yellow light of 4,000 candle power that penetrates smoke, 
fog, dust or steam in a marvellous manner, 


* The lamps can be used in any position, and are steam, 
dust and fume proof; the only illuminant that will operate 
satisfactorily when exposed to fumes of kilns, blast and 
melting furnaces. : 


* Will burn 80-100, hours on one pair of carbons, thus 
reducing cost to one-third of short burning flame lamps. 


* Vertical carbons and no clockwork mechanism, thus ensur- 
ing reliability. 


p ud * British made, therefore no delay or difficulty in obtaining 
' spare parts, globes and carbons. 


* Extreme flexibility in installing—burns one, two, three or 
four in series on 200-240 volts without loss of efficiency. 


Descriptive Booklet “ S N,” post free. 


a 


THE JANDUS ARC LAMP AND ELECTRIC CO., LTD., 


HARTHAM ROAD, HOLLOWAY, LONDON, N. 


Telegrams! ‘‘Jandunus, London.”’ Telephone : North 892 (two lines). 
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HENLEY'S CABLES have a reputation 
extending over a period of nearly 60 
years. They are in use in all parts of 
the world, in all climates and situations. 
Our unparalleled experience in the 


manufacture of Electric Cables assures 
you the utmost value and the best 
Cable for your particular needs. We 
have specialised in Electric Cables. 
Ask our Advice. 
It will be valuable to you. 


ELECTRIC CABLES FOR ALL PURPOSES. ‘SPECIAL 
FLEXIBLE TRAILING CABLES for Cranes and other 
Machinery, &c, SOLID RUBBER.SHEATHED CABLE. 
CABLES TO RESIST THE ACTION OF IRON RUST. 
ACID FUME RESISTING CABLES. OZONE PROOF 
CABLES, SPECIAL WORKSHOP FLEXIBLE to comply 
with HOME OFFICE REGULATIONS, with strong pro- 
tective non-metallic covering. BARE COPPER CABLES 
AND CABLES WITH ALL TYPES OF INSULATION 
AND ARMOURING. JOINT BOXES of all kinds. FUSE 
BOXES. JOINTING TAPES AND COMPOUNDS. 


For lighting your offices, workshops or private 
residence there is no surface system equal to 


Protected by Patents. 


It is neat, unobtrusive and economical to install. 
Ask for explanatory Booklet F. 


W. I. HENLEY’S TELEGRAPH WORKS CO, Ltd., 


Works :— BLOMFIELD STREET, Telephones: = 
NoRTH WoorwicH and 4940 Lonpon WALL (3 lines). 
GRAVESEND, LONDON, E.C. 3596 CENTRAL. 


Telegrams :—“ HENLETEL AVE. Lonpon,” and ** HENLETEL," all Home Branches. 


TBE ELECTRICIAN, December 13, 1913. 


Electricity in Iron & Steel Works 
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Extra Copies of ** The Electrician ’’ Special Iron and Steel Issue 
(December 13, 1912) will be obtainable, after day of issue, price 1/- 
nett (post free U.K., 1/1; abroad, 1/7. After December 20th the 
price, post free in the U.K., will be 1/4. 
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ELECTRIC POWER IN IRON AND 
STEEL WORKS. 


It is somewhat in the nature of a truism to say that the iron, 
steel and allied metal industries occupy a position of vast 
importance in this country, nor will anyone gainsay the state- 
ment that the economical production of these metals, either in 
the shape of ingots or manufactured articles, is a matter of 
national importance. Iron and steel are used to a greater 
extent in the up-building of the material side of our civilisa- 
tion than any other metals. They may indeed be appropri- 
ately described as the framework of nations. They represent 
an enormous investment of capital, and are produced upon a 
scale which is probably not attained by any other industry. 
The demand for them has always been practically steady, 
and the prosperity of the iron and steel producing industries 
is doubtless traceable to this fact. However, this prosperity 
has its drawbacks from the point of view of progress. The 
retention of out-of-date machinery and a desire to cling to old 
methods were noticeable in these industries until recent years, 
This is, perhaps, partly due to the fact that production has 
never kept pace with the demand, consequently the oppor- 
tunities of improving the equipment with plant and machinery 
have been few and difficult to seize. Speaking generally, the 
iron and steel industries have been conducted upon wasteful 
lines because the management could not be worried to think 
about economy, and the stuff had to be turned out, without 
making cost a prime consideration. . 

The advent of electric power and the development and appli- 
cation of reliable electric motors of large capacity to their work 
opened out a new era for the iron and steel masters. The 
driving of the heaviest machinery in the works, not excluding 
the reversing rolls themselves, placed the problem of electric 
power in iron and steel works on a commercial basis. The 
sources of cheap power for the operation of prime movers to 
drive dynamo electric generators also improved the economical 
position. Blast furnace gases could be employed for driving 
large gas engines, and the waste heat from coke ovens was 
available for raising steam with which to drive turbo-electric 
generating plant. The production of electric power was thus 
simplified for the iron and steel makers, and made it possible 
to effect marked economies. MEE" 

This important question of power production has recently 
entered upon a new phase owing to the transmission and 
distribution of energy over wide tracts of industrial areas by 
either power companies or municipalities. The former, 
particularly those operating in the North of England and 
Scotland, are giving a regular service to iron and steel and 
other metal works where rolling mills and similar machinery 
are in operation. This class of electric service has proved, and 
is proving, a great boon to these industries. In the majority 
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of cases old steam plant has been worked to such a point that 
it is practically ready for the scrap heap. By the introduction 
of electric motors the manufacturers have been able to write 
off the cost of this plant and to fill a large amount of space 
previously occupied by it with new mills and machinery, all of 
which are electrically driven. No capital outlay is necessary 
to provide this cheap power beyond the cost of the motors, 
switchgear, and possibly converting plant.| Low-voltage 
motors are also being discarded, the pressure of trans- 
mission, which is comparatively high, being now applied direct 
to the motor terminals. This is made possible by the design 
and construction of the controlling gear, and also by the 
reliability of the insulation of the motors themselves. The 
Birmingham Corporation furnishes a noteworthy example of 
this distribution of cheap power in the metal-working industries. 
The original plant of the city has been extended, and at the 
present time some 32,000 kw. is installed for the generation of 
electrical energy. The local metal workers were in the first 
instance very difficult to convince on the subject of electric 
driving, for the original steam plant was evidently dear to them, 
and they did not apparently take kindly to the suggestion that 
it should be scrapped. The results obtained with the initial 
electrical installations, however, broke downall these prejudices, 
for they proved conclusively that large sums of money could be 
saved over and above the older method of driving. These 
economies ensured the complete repayment within a few years 
of the capital outlay upon the new electrical equipment. The 
direct result has been that the Birmingham Corporation is 
overwhelmed with applications for the supply of electrical 
energy, and has been compelled to order new turbo-electric 
plant to cope with the demand. 

The applications of cheap electric power were at first com- 
paratively insignificant. The initial steps were taken by introduc- 
ing motors of comparatively small output for the operation of 
cranes, charging machines, live rolls, shears, punches, hot saws, 
coke rams and a quantity of subsidiary plant about the works, 
plant that had previously been driven either through lengths of 
shafting or by means of scattered steam engines. The use of 
motors for the driving of this auxiliary machinery proved their 
general reliability and also introduced a number of economies 
into the operation of the plant. The majority of the steel 
works have employed electric power for this last-mentioned 
purpose for many years. The work of converting large 
mills, and especially reversing mills, to electric driving has 
proceeded rather more steadily. The experience gained 
in the mining world with winding engines has proved useful 
in the development of electric rolling-mill equipment. There 
are in this country examples of large rolling mills up to 
20,000 H.P. capacity fitted with plant of British design 
and manufacture. This is a most gratifying fact and 
clearly indicates that makers of electrical plant and machinery 
in this country are alive to the possibilities of this class of work. 

The electric furnace has only been taken up tardily by 
British steel makers. Owing to special conditions in this 
country such plant has been used only for the refining of steel, 
and for manufacturing alloys. The capacity of the furnaces is 
not large so far, but satisfactory progress is being made, and 
there is a great future for the use of even a small type of 
furnace. Closely allied with the question of furnaces 
is the science of electro-pyrometry. In this department many 
important changes have been made. The regulation and 
maintenance of temperatures are matters of extreme moment 
to the steel manufacturer, and his aims and objects are 
materially assisted by the various patterns of electric- -pyro- 
meters which are now available. 


The important position of electric power in the iron, steel and 
allied industries is sufficient justification for the production of 
a special issue of THE ELEcTRICIAN dealing with the most recent 
developments and the latest practice in this important sphere 
of enterprise. We have endeavoured to collect within the pages 
of this issue the opinions of a number of experts upon the 
present position of electric power in the iron and steel industries. 
We have purposely refrained from including in the issue details 
of the production of electrical energy from the waste products of 
iron and steel furnaces, because this is a subject which requires 
specific treatment, and is in itself something more than of 
purely local importance. The natural resources of cheap 
power which are available to the British engineer in these 
islands are practically confined to coal and its principal by- 
product, gas. The efficient harnessing of this energy, of which 
many thousands of horse-power are wasted annually, is a 
problem which electrical and mechanical engineers may 
ultimately solve on a mammoth scale. 

We think that special interest will attach to the signed and 
unsigned articles which are devoted to the subject of the elec- 
trical operation of rolling mills. The problem has presented 
difficulties to two main stages of electrical design and manu- 
facture: those dealing with motors and switchgear, respec- 
tively. The motor makers have been confronted with the 
problem of designing and constructing a motor large enough 
to take the place of rolling-mill steam engines of the highest 
capacity. Such machines would obviously befof little practical 
value without a type of switchgear which would be sufficiently 
sound mechanically to resist the excessively severe service 
of steel-works operation. The large power demands with 
which such gears are regularly required to deal have also made 
the task of the designer an extremely difficult one. He has had 
no precedent on which to base his design, and in the preliminary 
stagcs, at any rate, has been compelled to use a large factor 
of safety. The articles to which we have referred explain 
how these problems have been met and solved. They speak 
highly for the enterprise, and in some cascs the genius, of 
British electrical manufacturing concerns. Steel masters, as a 
general rule, conduct their works on somewhat close lines ; con- 
sequently it is difficult to get them to give their opinions upon 
the new system of driving. They are, however, keen business 
men, and are unlikely to retain unprofitable plant and machinery 
on their works. The very presence of electrically-driven 
rolling mills, cranes, and the many subsidiary machines in the 
iron and steel industries, may therefore be taken as a silent 
testimonial to the economy and efficiency of electric power. 

In addition to the articles on rolling mills, several important 
branchcs of the uses of electrical energy in iron and steel works 
are dealt with in thisissue. The electric charging machine and 
overhead crane are accessorics of iron and steel manufacture, 
which have been electrically operated for some years past. 
Numerous improvements and operating economies have been 
introduced into this class of plant, and the makers are now in 
a position to offer dcsigns which are reliable and economical 
under the most severe service corditions. The switchgear 
articles in the issue are worthy of more than ordinary 
intcrest, because, among other things, they reveal the 
influence of the intrcduction of sound mechanical engineer- 
ing. The motor starter and controller for iron and steel- 
works service 18 no mere toy. 

Like previous special issues of THE Runa the Iron 
and Steel number is offered to the industry as a comprehensive 
record of work done by electrical and mechanical engineers 
in a particular branch of engineering. We have endeavoured 
to include as much matter of cognate intercst as 1s obtainable, 
and it. is our belief that the issue will be confidently :eferred 
to as a work of reference for several years to come. 
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Some Considerations in Connection with 
| Electrically Driven Non-reversing Mills. 
Bv S. H. ECKMANN, DIPL.ING. | 


,, Summary.— After some general remarks on the relative economy of steam and electrically operated mills, the author considers the claims of 
the re-heating furnace with waste heat boiler and steam rolling mill versus the regenerative reheating furnace and electrically driven mill. 


"The different methods of obtaining vaiiable spced diives are outlined. 
Notes are given on the compounding of d 


automatic slip regulators. 
group of mill motors. 


_ The electromotor, after a long and hard trial, is now applied 
in this country to the driving of all kinds of rolling mills in an 
aggregate capacity of about 100,000 H.P. Although this does not 
mean that the superiority of electric driving over steam driving 
is generally established, it certainly shows that there are a 
great number of cases where the motor is found to be preferable, 
and that a thorough investigation as to the merits of an electric 
drive should be made by every up-to-date mill manager for 
every one of his mills. , 

The comparisons should naturally be expressed in pounds, 
shillings and pence ; unfortunately, however, there are hardly 
any specific figures as to the coal consumption of steam-driven 
mills, while there are available a great number of data by which 
the power consumption of electrically driven mills can be 
determined with a fair degree of accuracy. 

The difficulty of obtaining reliable information about the 
consumption of steam-driven mills lies in the great costliness 
and complexity of the necessary tests. There have been a few 
attempts made lately to measure the steam consumption of 
rolling mills (see Puppe, “ Weitere Verusche über den Kraft- 
bedarf von Walzenstrassen ") However, valuable as these 
figures are in themselves, they have, owing to their small 
number, not been able to throw sufficient light on the steam 
or coal consumption of mills generally. Besides, electromotors 
.do not differ much in efficiency, whereas the coal consumption 
of steam engines varies in extremely wide limits, so that test 
results obtained on steam-driven mills cannot be generalised to 
the same extent as those obtained on electricallv driven mills. 

In most cases waste heat boilers, which are supplemented by 
slack-fired boilers, supply the steam for the rolling-mill engines. 
The portion raised in the waste heat boilers is not infrequently 
said to cost nothing, and an electromotor taking the place of 
the steam engine is expected to have a current consumption 
costing less than the slack burnt under the supplementary 
boilers. To expect this is very unfair, and the mistake lies 
in the assumptioh that steam raised by waste heat does not 
cost money. The fact is that waste heat must be paid for very 
heavily, and modern practice shows that it is advantageous 
to replace the waste heat re-heating furnace by a regenerative 
gas furnace, and the steam engine by an electromotor. The 
latter is true, at least in such cases where properly superheated 
high-pressure steam cannot conveniently be obtained from 
efficient boilers or where the connecting-up to an efficient 
condensing plant is impossible or costly. Coal-fired waste 
heat furnaces require about 0-4 ton of good coal per ton of iron 
te-heated, and if equipped with high-class boilers it is possible 
to raise with the waste heat of such furnaces about 1-8 tons of 
steam at, say, 100 lb. pressure per ton of iron reheated. - 

Regenerative re-heating furnaces do not produce sufficient 
waste heat for raising steam for roling, but, on the other 
hand, require only something like 0-16 ton of dross per 
ton of iron re-heated. In one case, that has come to the 
author's notice, the consumption of a regenerative re-heating 
furnace at times of high output went down to 0-08 ton of dross 
per ton of iron rolled. 
` Incidentally, it may be here mentioned that the very fact 
that waste heat boilers must often be supplemented by slack- 
fired boilers in order to raise the necessary steam for rolling 


throws a rather curious light on the efficiency of many of the. 


Improved efficiency and increased output are obtainable by the use of 
irect-current mill motors and a new system is outlined of equalising a 


existing steam rolling mills. The input into electrically driven 
mills is, in the great majority of cases, under 60 units per ton 
rolled, which would correspond to less than 72 B.H.P.-hours, 
It would seem, therefore, that for producing 72 B.H.P., or less. 
the steam engines require more than 1-8 tons of steam, or 
more than 56 lb. of steam per brake-horse-power-hour. 
Although owing to lack of data on steam-driven mills, it is 
not always possible to make a sufficiently close comparison as 
to the cost of energy, there are other weighty considerations, 


: which, in many instances, have been the deciding factor for the 


adoption of the electromotor, even in cases where in all proba- 
bility the cost of electric energy would exceed somewhat the 
cost of fuel consumption of a steam engine. | 

The most important of these considerations are :— 

(1) The possibility of obtaining an increased output in a re- 
stricted space owing to the compactness and the great overload. 
capacity of the electromotor as compared with a steam engine 
of same capacity. | 

(2) The low first cost where current can be bought from 
a supply company or where a generating station of sufficient 
capacity is already in existence. f 

(3) The advantages of centralised, i.e., electric power genera- 
tion, apart from cost of energy, such as :— Bg 

Greatly simplified management. 

Decreased cost of attendance. 

Decreased cost of shifting and storing coal and ashes. 

Increased available space in restricted areas. 

Freedom from stoppages due to boiler inspection or boiler 
repairs. 

Improved light and cleanliness. 

Decreased consumption of oil and waste. 

Saving in water. | 

Independence of the position of the electrically-driven mills 
from the position of boiler and condensing plants. ir 

The instructiveness of electrical instruments. 

In this last respect it should be noted that the watt-hour 
meter enables one to record the exact amount of energy re- 
quired for each order. Besides enabling one to determine 
accurately the cost of rolling, the watt-hour meter records 
reveal unskilful rolling, as the ammeter readings reveal heavy 
passes. ZONE 

Hand in hand with these considerations goes the feeling that 
the economy of the steam engine is very largely dependent on 
the attention it receives, and that in stecl works it is not always 
possible to attend to the essential parts in time. The steam 
consumption may thus be increased by 50, 100, or even more 
per cent. without detection as the boiler plant generally has to 
feed more than one mill, and the indicating of steam engines 
driving rolling mills is very seldom carried out for various 
reasons. The electromotor, on the other hand, does not reduce 
its efficiency as time goes on. It is essentially a highly efficient 
machine, and if for some reason or other. a fault affecting the 
efficiency develops in it, local heating and local breakdown 
will cause the motor to g> out of action. Tt is only fair to state 
here that such breakdowns occur comparatively seldom, as is. 
amply proved by the plants installed so far. | 

When laying out an electrically driven rolling mill the first 
point to be decided is the type of motor. Generallv, where no 
speed regulation is required, as, for example, in tinplate rolling 
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mills, tandem mills, or in the roughing stands of merchant 
mills, the induction motor and the direct-current motor are 
most economical and equally suitable. Where speed regula- 
tion is required, the direct-current motor is preferable. As 
matters stand, however, direct current is not often available, 
and in this case one has to decide between one of the following 
systems :— m l 

(1) Induction Motor with Resistance Conirol.—This system 
is cheap in first cost, but inefficient at the lower speeds. Where, 
however, the rolling service can be arranged so that most of the 
work is done at the top speed, cases arise where the increased 
cost for current is more than counterbalanced by the decreased 
capital and maintenance charges. 

(2) Induction Motor with Pole-changing Device or with Multiple 
Step Rope, Belt or Gear Drive.—This system is efficient where 
the rolling programme can be carried out with a limited 
number of speeds. 


(3) Alternating-current Commutator Type Motors. —Of these 
motors, only those with compound characteristics are ap- 
plicable. The speed regulation is continuous and fairly 
efficient. It seems, however, that the comparatively low 
normal efficiency, the restricted outputs for which they can 
be built and the rather high costs have, so far, prevented a 


more general application of the commutator type alternating- 


current motor. 

(4) Induction Motor with Auxiliary Set utilising the Slip 
Energy.—This designation covers a multitude of systems (see 
THE ELECTRICIAN, February 2nd and 9th, 1910), which, how- 
ever, have the common feature that the slip energy of the main 
induction motor, after having been transformed, is returned 
either as mechanical encrgy to the mill shaft or as electrical 
energy to the line. 

The system best known in rolling-mill practice is the variable- 
speed set with auxiliary rotary and continuous-current 
auxiliary motor, returning the slip energy as mechanical energy 
to the mill shaft (Kramer, Heyland or Linsemann system). 
It has the advantage of a continuous speed regulation and of 
a torque increasing in proportion as the speed is regulated 
down. On the other hand, it is rather complicated and 
dependent both on an alternating-current and direct-current 
supply. It enables the power factor of the main induction 
motor to be improved by obtaining a leading current from the 
auxiliary rotary. However, owing to the relatively small 
output of the latter, its heating capacity would have to be 
considerably increased if à noticeable improvement is desired. 
It is not possible with this system to keep the power factor at 
unity or to keep it at all constant. 


(5) Rotary System.—The alternating current is transformed 
into direct current by means of a static transformer and 
rotary converter. The direct-current mill motor is regulated 
by varying the field, and, like the Kramer set, has a torque 
‘which is inversely proportional to the speed. The current 
consumption, although the whole energy has to be converted 
before it gets to the mill motor, is practically the same as with 
system (4), where only part of the energy has to undergo a 
repeated transformation. The reason is that, with the rotary 
System, the conversion is done in highly efficient machines 
(transformer-rotary) working under normal conditions, whereas 
with system (4) the conversion takes place in à number of 
machines working under somewhat difficult electrical con- 
ditions, and consequently inefficiently. The rotary system 
enables the power factor to be kept at unity over the whole 
range of speeds and loads. If desired, it is even possible to 
obtain a constant leading power factor of, say, 0-9, without 
Increasing the size of the machines. The rotary system is 
simpler than system (4), especially when several mills are 
electrically driven and one rotary supplies a group of mill 
motors. 

A certain system having been decided upon, the capacities 
of the motor and flywheel can be determined by judicious use 
of test results obtained on similar mills. Simply to indicate 
the steam engine of a mill to be electrified is not sufficient, as 
the sharing of the load between steam engine and flywheel is 
totally different from what it is between the electromotor and 


flywheel. For example, it is a well-known fact that motors 
which have taken the place of steam engines often develop, 
under unaltered service conditions, peaks that are considerably 
in excess of what the steam engine could possibly have given 
out. A clear understanding of the way in which an electro- 
motor and flywheel will work ‘together is therefore indis- 
pensable for the designer of electric mill drives. | 

The problem becomes simplest if studied in torque-turn 
co-ordinates, since the torque of the mill during one particular 
pass, or when running idle, can be considered as constant, and 
since the torque of the motor can be introduced as a linear 
function of the speed. This latter assumption holds good with 
perfect accuracy within the ordinary working range of induc- 
tion motors, and is but slightly inaccurate in the case of com- 
pound-wound direct-current motors. 

With reference to Fig. 1, let 

T, be the mill torque in lb.-feet during one pass. 

Ta, the mill torque in lb.-feet, caused through friction. 

M, and M',, the motor torques at the beginning of the pass 
and the beginning of the period of idle running respectively. 

M, and M’,, the motor torques after w and w' turns respec- 
tively. 

I, the moment of inertia of the revolving masses reduced 
mill speed. 

À and B, constants giving the relation between motor torque 
and mill speed according to the formula M —A-— Bn. 

n, the mill apeed in revolutions per minute. 


| 


The differential equations showing that at every moment the 
work required on the mill is the algebraic sum of the motor 
and fly-wheel work take the form 


1 
T 2adw =M, 2ndw+ ragg 2ndn ee Se X) 


I2ndn. . . . . . (2 


? 1 


Integrated they become 


I T m M, 
w= srigi| (M. M,)-- (A - T) loge — a, | » . (3) 
, I , ' T —M'a 
w -gügl x— M'a) + (A—- T,,) log ow"): . (4) 


v 


Formule (1) and (3) refer to the passes ; formule (2) and 
(4) to the interval between the passes. 

The formule being based on assumptions which correspond 
with great accuracy to the conditions obtaining in rolling mills 
driven by induction motors, it is proposed to use them for 
investigating the relative merits of such drives :— 


(a) When the rotor is short-circuited. 

(b When the motor is controlled by an automatic slip 
regulator. 

(c) When the rotor circuit is closed through a permanent 
resistance. 


The arrangement (c) is the one mostly used at the present 
time. The resistance allows the motor to slow down without 
unduly increasing its current, and thus causes the flywheel. 
to give out the rest of the energy required for the pass. 

The automatic slip regulator (for description see p. 18 of 
this issue) serves the same purpose, but it inserts the resistance 
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only after a certain predetermined load has been reached and 
then prevents any further increase of the line current. So far 
it has not found much application for non-reversing mills, 
although in connection with reversing mills it has proved 
a complete success when properly designed. 

Àn argument sometimes used against the automatic slip 
regulator is that the limiting of the current prevents the motor 
from keeping up its speed when the output of the mill 1s tem- 
porarily increased (quick succession of bars). In view of the 
fact, that steam drives behave exactly similarly to an induction 
motor with automatic slip resistance, this argument is rather 
interesting, as it shows, that the extraordinary capability of the 
electromotor to adapt itself to the fluctuations of the service 
is much appreciated in practice. There is, however, the danger 
that too much use may be made of this adaptability, with the 
result that the motors are overheated. To prevent this an 
automatic slip regulator is very suitable. If set for, say, 50 per 
cent. overload it would protect the motor against overheating 
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a b e= Efficiency curve of induction motor (short circuited). ab d= Efficiency curve of 
induction motor with automatic slip resistance. e f — Efficiency curve of induction motor 
with permanent slip resistance. gri=Speed curve of induction motor (short circuited), 
g r8=Speed curve of induction motor with automatic slip resistance. g k= Speed curve 
of induction motor with permanent slip resistance. 1 t£ m= Loss curve of induction motor 
(short circuited). (tu- Loss curve of induction motor with automatic slip resistance. 
n 0zL^ss8 curve of induction motor with permauent slip resistance. 


under such fluctuating load conditions as prevail in rolling mills. 
At the same time it would allow a reasonable use of the overload 
capacity to be made. 

In Fig. 4 is shown the torque-turn diagram for a rolling 
process of five passes. The torque in the mill shaft when the 
billet is in the rolls is T, —100,000 lb.-ft. for each pass. The 
frictional torque is T,.—7,200 lb.-ft. The lengths of the 
passes correspond to 2, 2-6, 3-5, 4-7, 6 revolutions. The periods 
between the passes correspond to 8-4, 9-5, 10-3, 11 revolutions. 

Fig. 2 gives the characteristic data for a 1,000 H.P. induction 
motor with a synchronous speed of 187-5 revs. per min. 
The curves show the motor speeds, efficiencies and motor 
losses as functions of the motor torques for the cases (a), (b) 
and (c). The full load speed of the short-circuited motor (a) is 
184 revs. per min. The automatic slip regulator in case (b) is 
set for 50 per cent. overload, and limits the motor torque to 
43,200 ]b,-ft, maximum. The permanent resistance in case 


(c) gives a total slip of 10 per cent. at the normal torque of 
28,800 lb.-ft. The moment of inertia of the flywheel masses 
2 
is 1=131,300 (>). 
From the data given the constants A and B in formulæ (3) 
and (4) work out to the values shown in Table I. 


Table I. 
Case (a). Case (b). Case (c). 
"- E 1,540,000 lb.-ft. | 
A= 1,540,000 lb.-ft. 43,200 „ , f 1,270,000 Ib.-ft. 
D -— 8,225 "n 
B=. 8,225 0 1,440 


The upper values in case (b) are to be used as long as the 
automatic slip regulator does not come into action. While it is 
in action the lower values must be taken. 

The curves in Fig. 4, marked a, b and c, represent the motor 
torques for the above-mentioned cases (a), (b) and (c), and have 
been calculated by means of the formule (3) and (4). 

It will be noted that the accelerating periods after the last 
pass are not equal in length. The reason is that in each case 
the motor requires a different number of turns for returning 
to the starting condition. For carrying out the whole process 
the motor has to make 69-5, 73 and 99-5 turns respectively in 
the cases (a), (b) and (c). 

Curves a,, b, and c, in Fig. 5 represent the motor speeds on 
the same basis as Fig. 4. The average speeds work out to 
183-8, 183 and 170 revs. per min. respectively in cases (a), (b) 
and (c). 

In Fig. 6 the curves a'a” .., 5b". . ., c"c". .. . represent 
the electric losses in the 1,000 H.P. motor and the external 
resistances as derived from the loss curves in Fig. 2. 

The total electric losses in foot-pounds can now be found to be 
L ft.-lb. —average losses in H.P. X 550 x times in seconds 

average losses in H.P. x 550 x total number of turns x 60 
m average speed in revs. per min. (5) 

Applying formula (5) to cases (a), (b) and (c), we find the losses 
to be 1,419,000, 1,310,000 and 2,660,000 ft.-lb. respectively. 

By calculating the area of the curves a, b and c in Fig. 4, and 
multiplying the values obtained by 27, we obtain the useful - 
work and friction work in foot-pounds. done on the mill shaft 
as 14,180,000, 14,335,000 and 15,530,000 ft.-Ib. respectively. 
The differences are caused solely by the different amount of 
friction work that has to be done during the accelerating 


periods after the last pass. 0. 
In Table II. a digest of the results obtained above is given. 


Table 1I. 
(a.) (b.) (c.) 
Induction Induction Induction 
motor with | motor with | motor with 
— short- automatic | permanent 
circuited slip slip 
rotor. regulator. | resistance. 
Useful rolling work + friction | 
losses + electric losses. ft.-lb. 15,599,000 ; 15,645,000 | 18,190,000 
Energy consumption, in units 
per billet .................. ee. 4:110 4:125 4:800 
Time required for rolling one | 
billet scocsiecsseseises seconds 22-70 23°95 35-10 
Maximum B.H.P. of motor ... 2,600 1,500 1,255 
Maximum E.H.P. drawn from 
3,240 1,625 1,555 


the line .....essessosseesesesses | 


It will be seen that the automatic slip regulator, as compared 
with the usual permanent slip resistance giving about 10 per 
cent. total slip at full load, considerably reduces both the 
current consumption and the time required for rolling one 
billet. The automatic slip regulator. therefore, deserves to find 
more application in connection with non-reversing mills than 
it has found up to now. 

In order to obtain favourable results it is essential to abandon 
the idea of perfect equalising, and to adjust the automatic 
slip regulator so that only the higher peaks (say, above 50 pep 
cent. overload) are cut off. 
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The curve a in Fig. 4 may be taken as also representing the 
load curve which a 1,000 H.P. direct-current shunt motor would 
show under similar conditions. Curve b gives an idea how a 
steam engine developing 1,500 H.P. maximum, or a shunt 
motor with automatic field regulator, would cope with the load, 
and curve c would be approximately applicable to a compound- 
wound direct-current motor. 

It must not be supposed, however, that the advantages of 
the automatic field regulator in the case of direct current 
correspond to those obtainable from an automatic slip regu- 
lator used in connection with an induction motor. The reasons 
are that for direct-current motors the upper speed limits are not 
as rigid as for induction motors, and further, that the speed 
variations are not obtained by wasteful rheostatic control, 
but by field variation. Therefore, neither a great saving in 
current nor in rolling time could be expected. 

The raising of the upper speed limit by weakening the shunt 
field has, of course, a limit, as the rolls must not speed up too 
much in the interval between the passes. Frequently it will 
be found permissible that the speed at friction load exceeds the 
full-load speed by about 10 per cent. Assuming the friction 
load to be quarter of the full load, the shunt field should be 
about seven times as strong as the series field at full load. 


If S,isthe series field at full load,. 
S,, the shunt field, 
permissible speed at friction load 
full-load speed. — 
b. the ratio moter B-H.P. at | friction load 
, motor B.H.P. at full load ' 

the relation between series field and shunt field is given by 
S. a-1 
Sloat tt (6) 


When adjusting the compounding it should be remembered 
that the flywheel effects vary with the square of the speed. 
When the latter is high, small speed fluctuations, which cor- 
respond to a weak compounding, will make the flywheel act 
sufficiently. It is, of course, desirable to use weak compound- 
ing and to keep the fluctuations down as much as possible, as 
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this means shortening the rolling time for one billet. On the 
other hand, at low speeds, owing to the stored energy of the 


flywheel being much reduced, heavy speed fluctuations cannot 


be avoided if one desires to make use of the flywheel effect, 
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and strong compounding must.therefore be resorted to. 
These considerations lead to the further conclusions that rolling 
mill motors should be designed so that the fields, even at the 
lower speeds, are not saturated, as otherwise a compound effect 


+ 


Fic. 3.—* WESTINGHOUSE ” SYSTEM or LoaD EQUALISING FOR A GROUP? 
or Mitt Motors (ECKMANN PATENT). 
Sh=Shunt fields. S=Series fields, 


fields, 


A=Mill motors. FP=Fly wheels, E=Eqializing 


could not be obtained, and that the field regulation should be 
carried out both in the shunt and series field. 

A group of electrically driven direct-current rolling mills 
affords a possibility of an equalisation of the line current 
beyond that obtained by the superimposing of the individual 
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mill loads. An arrangement effecting this has been proposed 
by the author and will be readily understood by reference to 
Fig. 3. Each mill motor has, besides the usual shunt and series 
field; a third field winding, through which flows the total current 
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of the whole group of motors. Any increase of the total current 
therefore immediately causes all the individual motor currents 
to decrease and by that discharges, or reduces the rates of 
charging, of all flywheels connected to the system. Motors, 
that happen to be running on light load, when a heavy current 
occurs somewhere in the system, may even reverse their current 
and regenerate into the line, thus easing the dem: nd from the 
powerhouse. Inthesame way any decrease of the line current 
will cause all motors to increase their currents and thus charge 
their flywheels or reduce their rates of discharge. Fig. 3 shows 
a special case, where part of the motors belonging to the 
system are not equipped with a flywheel at all, and where 
therefore the load fluctuations caused by them are smoothed 
down by the flywheels coupled to the other motors of the 
system. 


For induction motors the same problem could be solved by 
using automatic slip regulators, which are controlled both by 
the individual motor currents and the total line current. The 
effect, however, is somewhat limited as regeneration, of course, 
could not be obtained by this means. Zub 

The idea of drawing on all the flywheels of a group of motors 
for smoothing out overloads occurring in some point or other 
of the system is a development of the well-known buffer 
machines (Westinghouse equaliser system, direct-current 
buffer machines). In these the flywheels are detached from 
the motors doing useful work and are connected to special 
machines, which have to do nothing but equalise. In the 
system described above each working motor also performs the 
function of an equaliser. The amount of equalising obtainable 
with the new system will be the subject of a future article. 


Electrie Cranes in Iron and Steel Works. 


BY H. H. BROUGHTON. 


Summary.—In this article, which is of general interest to all crane makers and users, the author deals with several points of vital importance 
in the design, construction and application of electric cranes. A recent exhaustive examination of cranes of home and foreign manufacture leads him 
to believe that the items which he discusses receive insufficient attention. Several noteworthy cranes are described at the end of the article. 


Much of the development that has taken place in the art of 
crane construction during the last 10 years, or so, is directly 
traceable to the electrification of steelworks, and many of the 
economies that have been effected in the modern manufacture 
of steel are due entirely to the introduction of the electrically- 
driven crane. The severity of the service demands materials 
and construction of the highest class; but apart from this, 
entirely new types have had to be evolved, and some of these 
are remarkable for the ease with which they are operated, as 
well as for the ingenuity displayed in their design. Iron- 
masters were quick to recognise that the electric crane offered a 
solution of a difficult problem, and no one who has seen modern 
cranes in operation in a steelworks can doubt that their 
introduction will, in the long run, have any effect other than a 
beneficial one on the men engaged in the industry. | 

Some of the cranes peculiar to the iron and steel trades are :— 
(a) Ore handling cranes; (b) hot metal cranes; (c) combined 
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soaking-pit and stripper cranes; (d) forge cranes; (e) gun 
dipping cranes; and (f) stockyard cranes. As the overhead 
travelling crane is the prototype of most of the special cranes 
just mentioned, it will be well to deal with this in some detail, 
as well as with common matter concerning which differences of 
opinion exist, before briefly describing a few typica! examples. 

In analysing the designs of a large number of overhead 
travelling cranes (of widely varying capacities and spans) of 
home and foreign manufacture, the feature which most strongly 
impressed the author was the absence of suitable tackle, as an 
integral part of the crane, for overhauling the crane and for the 
replacement of motors and armatures. Now, in steelworks 
cranes, particularly, the question of overhauling and rapid 


replacement of damaged or defective parts is of prime im- 
portance, and it would be to the user's best interests to insist on 
proper attention being given to the subject by the manufacturer. 
In the majority of cases there 1s no reason why a new armature 
should not be got into position without appreciable loss of 
time. 

To obviate the necessity of stocking a large number of spare 
armatures, controller parts, brake coils and resistances, the 
speeds should be so selected that very few different sizes of 
motors are required for an installation of cranes varying in 
capacity from, say, 5 tons to 60 tons. It has been shown 
elsewhere that the selection of motion speeds on the interchange- 
able unit system, as we call it, can be applied to entire crane 
installations and mechanisms, and it is interesting to note that 
the system has been adopted by several of the largest makers 
for their standard cranes. The system can also be applied to a 
single crane; thus, if the speeds of a 50-ton crane having a 
10-ton auxiliary hoist are main lifting, 6 ft. per minute ; 
auxiliary lifting, 30 ft. per minute; travelling, 200 ft. per 
minute ; and traversing, 75 ft. per minute, motors of 30 B.H.P. 
output can be used for main and auxiliary lifting, and for 
travelling, from which it will be seen that without adopting 
freak speeds, three out of the four motors are alike and inter- 
changeable. 

A crane type charger is another example which serves well 
to show what can be done in the way of interchangeability by 
proper design. For instance, in a 1-ton ingot charger having 
lifting, traversing, slewing, gripping and travelling motions, 
six motors each of, say, 10-5 B.H.P. output could be used. Two 
of these, arranged for series-parallel control, would be required 
for the travelling motion, and the resulting speeds would be as 
follows :— Lifting, 30 ft. per minute; traversing, 150 ft. per 
minute; slewing, 5 revs. per min. ; gripping, from maximum 
to minimum opening in 3 seconds; and travelling, 170 ft. or 
340 ft. per minute. In taking the extra cost of two motors for 
the travelling motion into account, it must be remembered 
that only a very small cross-shaft is necessary, and that by 
using two motors, two economical speeds are provided. 
Further, in the case of a busy crane, series-parallel control gives 
an appreciable saving of current. In Fig. 1 (a) and (b) the 
shaded area represents the energy consumption in the starting 
resistances of a single motor in the one case and of two motors 
with series-parallel connections in the other. l 

Much has been written on the question of motor rating for 
intermittent service, and as the proper rating of motors has an 
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important*bearing on the performance of an electric crane, we 
shall devote a little space to the subject. In a well-designed 
motor the most important factor which limits the output is 
temperature rise. It follows, therefore, that before the suit- 
ability of a motor for a specific purpose can be ascertained, the 
designer must be in possession of the thermal characteristics 
of the machine. Curves such as those shown in Fig. 2 for each 
of the motors in a range give the designer all the information 
that he really requires, provided the machines are manufactured 
by a firm of repute. 

| When the cycle of operations is known beforehand—and 
there are but few cases where it cannot be predetermined—the 
method of rating that is at once the most convenient and 
practical is the Root-Mean-Square method. To apply the 
method, having given the loads, the periods of running and of 
rest, and the total working period, all that it is necessary to do 
is to square the horse-power and to multiply by the time 
period, then add the several results, divide by the duration ofthe 
cycle, and to find the horse-power, extract the square-root of 
the quotient. Symbolically, 


H.P.= I CQ Ht ess 
LER si ee 


^ 
_ / 2 
= JS "e^ 


wherein P,, P,, Ps, &c., are the powers required for the times 
ty, ty, tg, &c., and ¢,++t,+t,+ &c., is the duration of the cycle. | 


hours, 


lu 20 30 40 50 60 70 80 90 
Herse- Power. 


Fic. 2.— PERFORMANCE CURVES OF A DIRECT-CURRENT SERIES-WOUND 
Tyre M.C. Mitt Motor (AMERICAN WESTINGHOUSE). 


Taking a concrete example, namely: The lifting motor of an 
ore-handling crane working under the following cycle (Fig. 3) : 
Closing grab, 50 B.H.P. for 8 seconds; lifting loaded grab, 
120 p.H.P. for 10 seconds; racking trolley in, 0 B.H.P. for 10 
seconds; opening grab, 20 B.H.P. for 8 seconds; racking 
trolley out, 0 B.H.P. for 10 seconds; lowering grab with 
dynamic braking, 50 B.H.P. for 9 seconds; total cycle, 55 
seconds. The cycle to be repeated for a total period of five 


hours. 


p.e , / (08) 09919 +10" 10 4 098) 10109) 609} 


| 8+10+10+8+10+9 


= 59. 
A properly constructed motor of 59 B.H.P. output on a five-hour 
rating would do the work in a satisfactory manner. 

Experience shows that all-day operation of an intermittent 
motor gives heating effects equal to a continued repetition of 
their cycle of operation for five hours. This is because of the 
unavoidable delays encountered in actual service. It is, 
therefore, usually safe to select the size of motor for all-day 
service on the five-hour basis. Although the method of rating 
motors on a time basis (half-hour, three-quarter hour, one 
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hour and'so forth) is fundamentally wrong, it must, nevertheless, 
be used in those cases where it*1s impossible to predetermine 
the {cycle of operations, and theYdesigner must use his own 
judgment as to whether half-hour or one-hour motors are 
necessary. Speaking generally, if the maximum horse-power 
condition be adopted as & basis, a half-hour rating will be 
sufficient for ordinary crane service. Only when the service 
is unusually severe will it be necessary to adopt a one-hour 
rating. 

In making the analysis before mentioned, the principal 
differences that were found in cranes of home and foreign 
manufacture were :—(1) In the former, the structural steelwork 
was, as a rule, much heavier than in the latter; and (2) spur 
gearing was used throughout by home firms, whereas worm 
gearing was used for first reductions by foreign firms. Both 
points of difference are much more important than would at 
first appear. 

The tendency of all users of electric cranes is to increase the 
speeds of the several motions, and in order to minimise the 
effects of inertia it is necessary to cut down'the weight as much 
as possible. Those who are familiar with the principles of 
design are well aware that great weight does not necessarily 
mean great strength. In fact, in some cases, adding to the 
weight of a structure decreases its strength, so that it does not 
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Fic. 3.—PowER TiME CURVE FOR THE LIFTING MOTOR oF AN ORE 
HANDLING CRANE. 


follow that because girders are heavy the real factor of safety 
is high. Although the cost per ton of lattice"girders is higher 
than for plate girders, the difference in cost; between finished 
girders of the two types, delivered on site, is not great. The 
relatively small weight of the lattice type is an advantage which 
foreign firms were the first to recognise, and it is largely used 
except for very short spans. The main girders are connected 
to outriggers, which serve not only to carry the platforms and 
travelling gear, but also to stiffen the bridge. To avoid excessive 
wheel pressures it is usual to provide six or eight 
truck wheelsfor the heaviest cranes, and the pres- 
sures on the wheels in each end truck are equalised 
. . by means of suitable compensating gear. 

By adopting enclosed worm-gear for the first reduction, it is 
possible further to cut-down weight and to secure simple 
arrangements. As far as we have been able to ascertain, the 
reason why such gears are not more widely used by crane 
makers 1n this country is because designers fail to recognise 
the fact that it is generally temperature rise and not mechanical 
strength which limits the output. It seems to come naturally 
to mechanical engineers to concentrate their attention on the 
mechanical strength side of a problem, but it is the height of 
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is an essential feature in lamps used for Factory 
and Works Lighting owing to the constant vibration 
and the strain of jolts and jars inseparable where heavy 
machinery is employed—hence the suitability of 
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. Strength is now one of their predominant features, enabling them 
. ^to withstand the hard wear and tear of everyday use, and this with- 
out sacrifice of any of the other well-known qualities which have 
made the name OSRAM famous throughout the entire world 
as the best lamp of the electrical industry. 
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folly to damn an efficient and trustworthy piece of mechanism 
because one of the elementary principles of machine design has 
been violated. The secrecy with which the makers of worm- 
gcars conduct their investigations has, perhaps, had some effect 
on designers, and as there is no need for secrecy, either as 
regards materials or manufacturing processes, we would 
suggest that all buyers should make it a condition of the 
contract that makers furnish thermal characteristic curves, on 
. various loads and at various speeds, with the gears which they 
supply. There is nothing harsh or vexatious in this demand : 
makers of electrical machinery have, for many years, supplied 
such information in connection with their manufactures. So 
cs not to be misunderstood, we refer the interested reader to the 
motor curves given in Fig. 2, and give it as our opinion that 
similar curves should be furnished with worm-gears. Further, 
it should be remembered to define what is meant by inter- 
mittent rating when outputs on intermittent ratings are given ; 
otherwise the information is valueless. 

| Since the output of a worm-gear depends on its thermal 
properties, it is necessary to have full information respecting 
the service in determining the size. For crane service, worms 
should mostly be of hardened, ground and polished tool steel 
and the wheels should be of phosphor bronze. The following 
brief note is intended as a first step towards rational design. 
Bruce has shown that by neglecting comparatively unimportant 
factors the safe end-pressure that can be applied to a worm is 

P-K4/D.d.tan f/2, 

wherein K is a constant (of the order 250 for crane service) ; D 
is the diameter of the worm-wheel; d is the diameter of the 
worm; and f is the angle subtended by the worm-wheel 
at the axis of the worm. 

Experiments show that the temperature rise of an enclosed 
worm-gear 18 at the rate of 111?C. per watt per square inch of 
cooling surface. Hence, if it is desired to limit the temperature 
rise to 45°C., and if the loss, in watts, has been determined, the 
gear-case surface, in square inches—2-47 xloss. In order to 
increase the output of worm-gears, Wallworks’ have recently 
introduced a system of forced oil circulation in conjunction 
with radiators of the motor-car type, and results of a very 
encouraging nature have been obtained. 

One of the most important parts of the mechanism of & 
crane is the brake gear. Here, again, it should be stated that 
temperature rise is the factor which determines the all-day 
capacity of a brake. The principal kinds of brake are: (a) 
Electro-mechanical; (b) mechanical; (c) hydraulic; and (d) 
electric. Of these, the electro-mechanical is the one most 
widely used. When applied to the lifting mechanism its 
function, generally, is to retain the load in position, and a 
second brake is provided to keep the load under control in 
lowering. 

Mechanical brakes intended for controlling the descent of the 
load usually take the form of a Weston multiple-disc clutch, 
as this has been found to be most reliable. The braking effort 
is applied by a quick-thread screw and is proportional to the 
load. For satisfactory performance the discs or rings should 
be of saw-steel and gunmetal, the number of discs should be 
large, and the radial depth of the discs must be small compared 
with their outside diameter so as to avoid uneven wear. An 
objection to the mechanical brake is that current has to be 
supplied to the motor in order to lower the load. A further 
objection is the large initial cost. 

Hydraulic brakes have been applied with great success to 
the lifting mechanisms of the heaviest cranes. The advantage 
of this type is that lowering can be performed with absolute 
steadiness and the speed regulated to great nicety. One form 
consists of a pair of water-cooled hydraulic cylinders fitted with 
pistons which are driven by the main lifting gear during 
lowering, and are at rest during the lifting period. By- 
passes connect the ends of the cylinders, and cage-controlled 
throttle valves are provided for opening or closing the ports. 

There seems to be some misunderstanding as to the correct 
method of controlling lifting motors, and the fact that most 
lifting motor controllers are not provided either with electric 
braking positions or dynamic braking positions is due either to 
absence of common sense on the part of crane attendants or 


to makers using a system which is unsuited to the service. 
Assuming a suitably rated motor to be fitted, then a properly 
applied electric brake for controlling the lowering speed, 
together with an electro-mechanical brake for retaining the 
load in position, will be found simple and reliable. In the past, 
much of the trouble has been due to designers applying one 
form of braking controller to all classes of crane lifting mechan- 
ism. A little thought will show that no single system of 
electric braking can be devised which will give satisfactory 
results in all cases. Thus, in erecting-shop and foundry cranes 
the service demands gradual starting and gentle stopping of the 
load, as well as very small movements, with the greatest 
precision. In other cases, such as block and ingot cranes, where 
large quantities of material are handled, the service necessitates 
rapid switching from notch to notch, and accurate manceuvring 
and gentle setting down of the load are quite unnecessary. 

For the first-named service the system of control depicted 
in Fig. 4 has been introduced by the Allgemeine Elektricitits 
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Fic. 4.—DIAGRAM 0v CONNECTIONS FOR BRAKE- LOWERING CONTROLLER. 


Gesellschaft, and for the second the system depicted in 
Fig. 5 is used. Although we cannot here give a detailed 
description of these, it should be stated that in the first system 
(Fig. 4), in order to overcome certain objectionable features of 
the earliest braking controllers, a separate excitation resistance 
is inserted in the circuit of the first braking position, and it is 
connected in such a manner that the motor field can be excited 
directly from the mains. To avoid rapid burning of the 
controller contact fingers and segments, the separate excitation 
current is interrupted by means of a relay. "With this con- 
troller, lowering can be effected at any speed from dead slow to 
about three times the full-load lifting speed. In the second 
system (Fig. 5) neither separate excitation resistance nor relay 
is required. A moderate excitation is produced by means of a 
field strengthening resistance which is automatically placed in 
circuit when the controller handle is returned to the " brake 
lowering " positions after having left the " power lowering " 
positions. 
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In America the question of dynamic braking has received 
considerable attention in connection with ore and coal-handling 
cranes, and the experience gained in this direction has been 
helpful in dealing with cranes. The lifting controllers made by 
the Cutler-Hammer Mfg. Co. may be taken as typical examples. 
On the first lowering position the series field and brake in series 
are connected in shunt with another circuit comprising the 
motor armature and a fixed resistance, and this parallel 
circuit is in turn in series. with a portion of the starting resist- 
ance. A diagram showing the connections in the first lowering 
position is given in Fig. 6. The current is admitted from the 
line and flows through these two paths in parallel, flowing 
through the series field in the same direction as in hoisting, 
and through the armature and its resistance in the opposite 
direction to that taken in hoisting. "The resistance included in 
series with the above mentioned combination is sufficient to 
admit approximately 100 per cent. of the normal full-load 
current to the motor from the line, which, on account of the 
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proportion of resistance of the armature circuit to the series 
field and brake circuit, divides two-thirds of the normal full- 
load current of the motor passing through the field winding and 
brake (thereby setting up a field and releasing the brake) and 
one-third passing through the armature in the reverse direction, 
thus causing it to revolve in the opposite direction to that 
taken in lifting, and the load starts to lower. Since the 
armature and its resistance are in parallel with the field and 
series brake, the armature will take current from the line and 
run in the reverse direction as a motor only so long as the load 
does not tend to overhaul it. Immediately the load tends to 
overhaul the motor, a dynamic brake current is set up through 
the series field and brake, and compound generator character- 
istics prevail. . 

When this dynamic current starts to flow, the machine be- 
comes self-excited so that if the line current fails the load will 
continue to descend under absolute control. In fact, the 


operator may not even know of such failure. If, however, the 
controller is thrown to the ' off" position, and the load 
stopped, it cannot be re-started until the line has been made 
alive again. Since the resistance of the series field and brake 
is not very high, the maximum speed which can be attained 
on the first control point is very low. When the controller is 
advanced to the second notch, the resistance in the dynamic 
brake cirewt is increased by one step, and as the handle is 
advanced in the lowering direction the resistance included in 
the dvnamic brake cirewit continues to be increased step by 
step. until, when the final or full speed lowering position is 
reached, the armature 1s connected directly across the line, and 
has the entire controlling resistance interposed between its 
terminals and the series field and brake. By the time the 
fourth point in the lowering direction is reached. all of the 
resistance will be included in the circuit from the line to the 
field and brake, so that when this point 1s reached the current 
required by these from the line 1s reduced to approximately 
two-thirds of the normal full-load current of the motor. 

By the arrangement just described, the motor acts as a 
retarding means whenever the load tends to overhaul it, and 
as a shunt motor whenever the load is insufficiently heavy to 
cause It to run in the reverse direction. Asa result the empty 
hook can be set down at any speed up to approximately one 
and a-half times the full-load lifting speed, and a full load at 
any speed up to approximately twice the full-load hfting 
speed. The brakes are designed to hold at least the full-load 
motor torque and the series solenoids to hift with 40 per cent. 
of the full-load motor current. 

Ordinary overhead travelling cranes having a lifting capacity 
of 20 tons, and over, are usually provided with a high-speed 
auxiliary lifting mechanism having a capacity of about one- 
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Fia. 6.—CONNECTIONS IN THE First LOWERING POSITION OF A CUTLER- 
HAMMER Dynamic BRAKING CONTROLLER. 


fifth of the main lifting mechanism. Generally it is advisable 
to make the two sets of gear entirely independent, but if so 
desired (and it is desirable in the case of infrequently operated 
fears) a single motor may be used. In certain double trolley 
cranes where there is no likelihood of the trolleys being required 
at the same time, the electrical arrangements can be simplified 
and the cost reduced by providing common controllers and 
change-over switches for the two trolleys. This also applies 
to the motions on a single trolley. For instance, in a six-motor 
box charger, four controllers are sometimes fitted, the travel- 
ling and lifting motors having a common controller, and the 
traversing and bar turning motors another. An arrangement 
known as a double drive which renders the adoption of the 
auxiliary lifting mechanism unnecessary has been introduced 
by the M.A.N. Company. Two motors which can be worked 
singly or in concert are employed, and the winding drums are 
driven through the medium of a planetary gear. By using two 
independent systems, each of which can be regulated by the 
controller, it is possible to work the crane and its load at almost 
any speed, between wide limits. Thus, it 1s possible on the 
running notches of the controllers to lift a load of, say, 110 tons 
at 6-5 ft. per minute, 25 tons at 26-25 ft. per minute, and the 
empty hook at 46 ft. per minute. 

To simplify the work of the attendant it is desirable to 
arrange the controlling gear in such a way that the movement 
of any of the controller handles in a certain direction gives a 
corresponding motion to the load, or sympathetic control, as it 
is called. It is good practice to mount the controllers in 
pairs, and to operate them by means of a universal gear. The 
plan of the cabin for a five-motor, double-trollev overhead 
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crane, depicted in Fig. 7, shows how the system is applicd. 
Referring to the drawing it will be noticed that there are only 
three handles; of these, two are for operating the lifting and 
traversing motions of each trolley, and the third is for the 
travelling motion. It is obvious that the utility of universe] 
control increases with the number of motors used. as the 
number of levers is reduced by one-half. 
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Overhead cranes may be controlled from the bridge, or from 
the trolley or from the ground, as may be most convenient or 
desirable. The wiring is of vital importance, and buyers would 
be well advised to go very carefully into the question. An 
inspection of many cranes shows clearly that the wiring has 
been the last detail to be considered, with the result that 20 
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bare collector wires are crowded into a space insufficiently large 
for half the number. Depending on the position of the cabin, 
the motors may have up-and-down, to-and-fro, and rotary 
motions with respect to the controllers. In such cases it will 


be seen that collector rings are required, in addition to vertical 
wires and cross-wires. 

An example may be of interest. Suppose it is required to 
determine the number of wires and rings for an overhead type 
slab-charger having lifting, traversing, slewing, travelling 
and gripping motions each operated by a separate direct- 
current motor. The machine to be controlled from a plat- 
form on the bottom hanger to which the gripping motor is 
fixed. The slewing and lifting motors are fixed to the top 
hanger, the traversing motor is fixed to the trolley, and the 
travelling motor to the bridge. 

It is convenient to assume the cab to be the fixed point, and 
to consider the motion of each motor with respect to this. 


Fic. 8.— SLIPPING Darvk INcoRPORATED WITH SPUR WHEEL. 


Therefore, since the gripping motor has no motion whatever, 
it can be wired up direct. The lifting and slewing motors have 
an up-and-down motion, and, if the brake-releasing electro- 
magnet on the lifting mechanism be series wound, four vertical 
wires will be required for each motor to take charge of the 
up-and-down motion. The traversing motor has up-and-down 
and rotary motions, so that four vertical wires and four rings 
will be required. As the travelling motor has up-and-down, 
to-and-fro and rotary motions, four vertical wires, four cross- 
wires and four rings will be necessary. Finally, since the main 


Fic. 9.— ARRANGEMENT OF 50-TON FivE-MoroR LADLE CRANE. 


current collectors and the travelling motor have each the same 
motions with respect to the cab, two vertical wires, two cross- 
wires and two rings will have to be provided for energising the 
crane. Thus, 18 vertical wires, 10 rings and 6 cross-wires are 
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Telegrams :— ; Telephone :— 
“ Principium Londer.” 4937 Victcri o 


ENGINEERS, 


47, VICTORIA STREET, LONDON, S.W. 


150 Ton Ladle Crare with 25 Tonf Auxiliary, Trolley. 12 Ton Slab Charging Machine 


COMPLETE 0-H. PLANTS SUPPLIED 


Low Ground Open Hearth Charging Machine. Rotating Type. | 20 Ton “Wellman ” Rolling Furnace (Electrically Tilted). 


ALL THE ABOVE MACHINES ARE 
ELECTRICALLY DRIVEN & OPERATED. 
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necessary. In the foregoing example, no common-return has 
been used, and, in order to make the reasoning as simple as 
possible, no limit-switch arrangements have been allowed for. 
It must be remembered, however, that good practice demands 
limit switches on the lifting, traversing and travelling motions 
of practically all cranes. 

The whole of the wiring may be run in heavy seamless tubing 
with well-rounded bends, bushed outlets and numerous 
inspection boxes; or it may be entirely open. On the score 
of ease of inspection and initial cost, the latter system can be 
recommended, and it is widely used. For open wiring the 
cables should be protected by means of flexible steel wire 
braiding, and all cleats should be of Admiralty pattern. Most 
of the protected cables made by British houses compare un- 
favourably as regards cost with those made abroad. What is 
wanted for open-crane wiring is a cable with armour braiding of 
much lighter weight than that which is used at present. All 
line material, insulators, supports, strainers and so forth should 
be of tramway pattern and quality. 


Overhead travelling cranes as ordinarily constructed are 
unable to serve the entire floor of the building in which they 
are installed. The floor area covered by the hook is a rectangle 
of width equal to the span of the crane less the width of the 
trolley, and length equal to the length of the runway between 
the stops, reduced by the width of the bridge over the end 
carriages. In certain cases this area is less than half the total 
floor area. To overcome this objection, and to enable an 
c djoining building to be served, cranes having underhung Jibs 
depending from the trolleys have been introduced. In most 
cases these should be provided with lifting tackle for dealing 
with centre line lifts, of the full capacity of the bridge, as well 
as with tackle of smaller capacity for dealing with over-hung 
loads. 

There is one other matter of general interest which should be 
mentioned before we give a few examples of modern cranes. 
The provision of appliances which make it impossible either 
suddenly to start or to stop the several motions of a crane is 
of the utmost importance. Such devices ensure smooth 
runping and enable cranes to be worked at their utmost 
specds and capacities. The travelling and slewing motors, and 
in some cases all the motors on high-specd cranes, should be 
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provided with clutches which can be set eee to slip when 
the torque exceeds a definite amount. An example of a slipping 
clutch suitable for the purpose is shown in Fig. 8. 
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Ladle Cranes.—O verhead travelling cranes provided with two 
trolleys, either of which can traverse the span without regard 
to the position of the other, are generally used for the convey- 


Fic. 10.—RoTATABLE GvIDED TONGS FOR COMBINED STRIPPING AND 
CHARGING MACHINE. 


ance of hot metal to and from the mixers, for charging it into 
the furnaces, and for handling the hot metal from the furnaces. 
In some cases the hook crosshead is steedied by guides, formed 
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Fia. 11.—CoMBINED STRIPPING AND CHARGING MACHINE, 


of plates and sections, depending from the main trolley. When 
the height of lift is small, screw-gear may be used. In addition 
to mechanical simplicity, the last-named arrangement affords 
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DOUBLE 
HELICAL 
CUT GEARS | 


For all Electric Drives In Iron and Steel Works. 


THE PROVED MOST EFFICIENT, SILENT AND DURABLE 
Gears for any Power, any Ratio, any Speed. 


‘fo TURBO-BLOWER SPEED INCREASING GEARS . WW 
^ HEAYY DUTY FLEXIBLE COUPLINGS. x Ñ 


Specify “PP” Gears made by 600 H.P. ROLLING MILL GEAR. 


THE POWER PLANT COMPANY, Ltd., 


WEST DRAYTON, MDX. ENG. 


—HELP THE MEN-— 


| TO DO BETTER WORK. 


When the excuse of 
poor facilities—such as 
poor light— is given, . 
what can you say? 


THE WORKMAN 
HAS THE PULL. 


LIGHT IS CHEAPER THAN LABOUR. 


DON'T TAKE EXCUSES-—PUT IN 


COOPER HEWITT LAMPS 


which enable every workman to sce as in daylight. No Flicker, No Fumes, No Heat, No Sharp Shadows, No Individual 
Lamp to get in the way, while in point of Efficiency it stands at the head of all commercial electric light sources. 
Write Now for List EN S. 
THE WESTINGHOUSE COOPER HEWITT CO.. Lto., 80, York Rb., KiNG's Cross, LONDON, N. 
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great nicety of control, and the screw is of sufficiently small 
angle to make the gear self-braking. 

A typical ladle crane, constructed by Broadbent & Sons, is 
depicted in Fig. 9. It is of 50 tons capacity, and the span is 


70 ft. The constants of the crane are as follow :— 

Dimensions : 
Span between rails .................... eese 70 ft. 
Side eleáraliGe. iiis oceec eoi aeo rese veo ee tua Se ] ft. 6 in 
Headroom available above gantry ............. 11 ft. 

Loads : 
SENT Wee 50 tons 
Auxiliary hook: 15 ereere ste siee sine oco on nv 10 ,, 

Speeds : 
Main lifting (50 tons) ......... ......... eee 10 ft. per min.. 
Auxiliary lifting (10 tons). eode ree eer npe 20 e 
Traversing, main trolley.........................-. 100 ss 

T. auxiliary trolley ................... 100 se 

Travelling T —— 200 Vi 

Motors: 
Main Cin: osa tox trei REPE ates 50 H.P., m revs. per min. 
Auxiliary lifting ........................... 20 ,, " 
Traversing, main trolley.................. l5 , 200 m 

- auxiliary trolley ............ 5 ,, 500 j 

Travelihi ceniki 40 , 500 - 


Combined Stripping and Charging Cranes.—During the last 
10 years considerable improvements have been effected in the 
design and construction of these machines. A recent example 
is depicted in Fig. 11. The machine, which has a capacity of 
14 ingots an hour, was constructed by Stothert & Pitt, Ltd., 
to the designs of Wellman, Seaver & Head, for a firm at 
Decazeville. One of the principal operations is the stripping 


of the mould from the ingot and the conveyance of it to another 
part of the casting pit. Considerable pressure may be necessary 
to effect the separation, and the stripping gear consists of a 
motor, several reductions of spur gear and a barrel, from which 
power is taken by steel wire ropes, arranged in 12 parts 
reeved double, with two parts coiling right and left hand on 
the barrel. The ropes pull the tongs upwards until the ingot 
comes in contact with a stationary ram, which forces it from 
the mould, It is interesting to note that the power is trans- 
mitted through a slipping drive on the second motion shaft, so 
as to prevent undue load coming upon the stripping motor. A 
pictorial view of the tongs is given in Fig. 10. 

All the lower part of the gear contained within the guide 
frame is rotatable, so that the tongs may pick up either ingot or 
mould irrespective of their position. Lifting 1s accomplished 
by means of a motor-driven gear mounted on the trolley. In 
order to minimise the power required for the operation of this 
motion, the whole of the bottom hanger and part of the load 1s 
balanced by counterweights carried and guided as shown in Fig. 
10 on the outside of the square frame which depends from the 
trolley. The cage, situated on one side of the guide frame, is 
so placed as to enable the operator to obtain a clear view into 
the soaking pit. An interesting feature of the machine is the 
motor-driven cover-lifting mechanism, and the arrangement 
of this is clearly shown in Fig. 11. 

Further examples could be given, but it is thought that the 
foregoing, together with the large amount of general matter 
contained in the article, will be of sufficient interest to induce 
steelworks’ engineers and ironmasters to go carefully into the 
question at their leisure. 


Electric Control Gear for Iron and Steel 
Works. | 


By J. M. L. SLATER AND F. C. HALL, A.M.INsT.C.E. 


Summary.—Stress is laid upon the importance of suitable control gear if itis to give satisfaction under the severe conditions found in iron and 
steel works. Such gear is divided into power station switchboards and control gear for blast furnace hoists, reversing mills, continuous mills and 


auxiliaries, respectively. Each of these classes is considered in some detail. 


IssRODUCHON: 


The advantages of the use of electricity in connection with 
the plant in steel works liave been admitted for some years, but 
owing to the exceedingly severe conditions met with in many of 
the applications, a considerable time elapsed before control 
gear was designed sufficiently robust to withstand the frequent 
operation and hard usage to which it must necessarily be sub- 
jected. The first equipments included apparatus of the then 
standard design, but it was soon evident that something 
entirely different was needed. In consequence, heavier types 
of controllers, &c., were developed, capable of standing up for 
long periods without renewal. At the same time, since the 
process is a continuous one and the stoppage of one machine 
frequently holds up an entire plant, immunity from breakdown 
is of the utmost importance. It is, therefore, necessary that, 
the apparatus used should be as simple as possible, and that 
the design should be such that repairs may be readily effected. 

General Considerations.—'The main considerations that con- 
front the designer of control gear for the purpose in mind are 
reliability, simplicity, strength, the human element, inter- 
changeability and the easy renewal of those parts subjected to 
arcing or heavy wear. In order to ensure reliability it is neces- 
sary to make all parts of the control gear of ample proportions 
to withstand the extremely rough usage, and, although the 
shape of many parts necessitates the use of castings, ordinary 
cast-iron should be used with caution. For the heavier control 


gear, particularly when it is subject to frequent operation, as, 
for instance, for the live-roller gear, or for the reversing-mill 
controllers, forgings or manganese bronze castings are fre- 
quently used, the controller shown in Fig. 1 being a typical 
illustration, in which the operating quadrant and levers are 
forged ; nor does this consideration end with the mechanical 
features, for the electrical parts must also be proportioned 
and supported on a sound mechanical basis. 

It should also be borne in mind that, owing to the rapidity 
with which repairs sometimes have to be carried out, the’ hand- 
ling of the gear by the average repair hand is not as gentle as it 
might be, and, in consequence, the apparatus may be subjected 
to considerable stresses which do not occur in the ordinary 
working. 

The contacts subject to arcing should be of very massive con- 
struction, otherwise their life would be extremely short. To 
illustrate the importance that has been attached to this point, 
it might be mentioned that a line of controllers has been deve- 
loped in which every contact is duplicated, even though each 
contact is capable of withstanding the arduous duties met with. 

The advantages of simplicity appeal at once to those respon- 
sible for the running of the works, and to meet this requirement 
several firms combine starter, circuit-breaker and instruments 
in the form of one pillar, so that the operator has complete 
control of the motor from one spot. 

The questions of design having been dealt with in general, 
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the various sections of the plant may now be considered in 
detail under the following headings :— 

1. Power station switchboards. 

2. Blast-furnace hoists. 

3. Reversing mills. 

4. Continuous mills. 

5. Auxiliaries. 


POWER STATION SWITCHGEAR. 


The choice in design of the main switchboard is chiefly 
governed by the following three considerations :— 

1. Voltage of the system. 

. 2. Ultimate capacity in kilowatts of the generating plant in 
the station, or, if the electricity is bought from a supply under- 
taking, particulars of their generating plant and the distance 
from the generating station to the consumer's switchboard. 

9. Capital outlay. 

Voltage of System.—The various types of switchboard de- 
scribed later serve to illustrate how the design varies with the 
voltage. 

Ultimate Kilowatt Capacity.—By this is meant the total gene- 
rating capacity in the station when this reaches its final dimen- 
sions. This point governs the type of oil circuit-breaker to be 
used, and, unless this information be given to the designer, he 
will be tempted, owing to competition, to offer a type of breaker 
which may deal satisfactorily with the initial installation, but 
which may be inadequate when the full number of generators 
have been installed. It is a curious fact that very few inquiries 
for switchgear contain this important information. 
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Fia. 1.—' EV«RSIBLY FIELD CONTROLLER ( BRITISH WESTINGHOUSE CoO.) 


If the generating capacity is appreciable it is advisable to 
separate the phases throughout by brick or concrete barriers, 
even for pressures of about 3,000 volts, owing to the high current 
densities and powerful mechanical forces experienced in the 
switchgear parts and connections in case a severe short circuit 
should occur. For example, take the case of a 100 kw. three- 
phase transformer connected to 3,000-volt "bus bars, on which 
generators totalling 4,000 kw. are feeding ; if a short circuit 
occurs on the H.T. side of the transformer the rush of current 
may increase the copper density in the serics transformers on 
this circuit to 1,000,000 amperes per square inch ; although 
this high value only lasts for an exceedingly short period the 
resultant heating effect, combined with the mechanical forces, 
which are, at the same time, introduced in the apparatus and 
connections, may cause the series transformers to break down ; 
this example illustrates the advisability of phase separation 
throughout. 

If electricity is purchased from a supply undertaking and the 
consumer is situated several miles from the supplier's genera- 
tàng station, the impedance of the intervening cables will reduce 
the short-circuit. current somewhat, and should step-up and 
step-down transformers be connected in series with the incoming 
feeders, the current will be limited still further, so that the oil 
circuit-breakers in the consumer's sub-station will not be sub- 
jected to such severe conditions as would be the case if the sub- 
station were located near the supplier's generating station. 
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Capital Outlay.—It is unfortunate that this consideration 
very often resolves itself into the most important one, partly 
owing to a general tendency to keep the initial cost of electrifica- 
tion as low as possible, and partly because a number of station 
engineers are still inclined to regard the switchboard more in 
the light of a minor accessory, instead of the important link in 
the chain of supply, which it really is. 

The modern steel works is generally equipped with H.T. 
or E.H.T. polyphase generating plant; consequently, poly- 
phase main switchboards only are discussed under this 
heading ; nevertheless, it should not be overlooked that a 
large proportion of the power is converted to D.C. at the mill. 

There are several types of switchboards in common use 
to-day, all of which comply with the Home Office and Board of 
Trade regulations, and, although these authorities clearly define 
the distinction between medium pressure, high pressure, and 
extra high pressure, there is no such clear dividing line in the 
application of the several types of switchboards in use at the 
present time. The chief types are :— 


Medium Pressure.—(a) Plain flat-back switchboards, slate or 
marble panels, with instruments, air-break circuit-breakers, &c., 
on front of the panels. and oil switches, instrument transformers, 
"bus bars, &c., at the back. End screens and doors. 

(b) All-steel panel switchboards, otherwise as for (a). 
break circuit-breakers rarely used in this case. 

(c) Switchboards as for (a) and (b), but with barriers between 
adjacent circuits forming cubicles, with end screens, or, alter- 
natively, cubicle doors, and disconnecting switches for cutting 
off each circuit from the 'bus bars, the latter usually being 
enclosed in troughs, preferably of moulded stone. Oil-break 
switches invariably used. 


Air- 


High Pressure.—(d) Switchboards of slate, marble, or steel 
panels with instruments, oil-switch handles, &c., on the front, 
and all H.T. apparatus, &c., mounted on the back of panels, 
with barriers and disconnecting switches, &c., as for (c), gene- 
rally with individual cubicle doors instead of the end screens 
and doors. 

(e) As for (d), but with interlocking devices between oil 
switch, disconnecting switch and cubicle doors, so as to be 
practically foolproof. Generally all-stee! construction. 

(/) Mechanically operated, remote-control type, with all H.T. 
apparatus in brick, moulded stone, or steel cubicles erected 
against a wall of the station.- The control panels, on the front 
of which are mounted the instruments, &c., are marble, slate, 
or steel, and are usually placed about 3 ft. 6 in. in front of the 
cubicles. End doors, or individual cubicle doors, are provided. 

(y) Mechanically or electrically operated, remote-control 
type, as for (/), but usually having a brick or concrete wall 
between the phases, and a horizontal slab of slate or moulded 
stone placed above the oil switch to separate it from the other 
apparatus. This type is desirable for those stations having 
several large modern generating units. 


Extra High Pressure. —(h) Mechanically operated, remote 
control, as for (/) up to about 6,600 volts, and as for (g) above 
6,600 volts. 

() Mechanically or electrically operated, remote control, as 
for (g), but with the cubicles having a main wall running the 
whole length of the switchboard, on either side of which is 
placed the E.H.T. apparatus, removable steel doors being 
placed in front of each compartment. Phases separated 
throughout, by brick or concrete walls. Control panels (or 
desks) of marble, enamelled slate, or steel. 

It will be seen from the above that there is considerable over- 
lapping of the various types of switchboards ; a few remarks 
regarding the extent of their application may, therefore, be of 
interest. 


T ypes (a) and (b) may only be used for low or medium pres- 
sures where they are placed in a room set apart for the genera- 
ting plant, switchboard, &c. Their chief advantage is low 
initial cost, although they have the disadvantage that there is 
no means of isolating any of the apparatus from the "bus bars, 
and it is necessary to shut down the whole switchboard in order 
to make any repairs. 
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Medium Pressure, Heavy Duty 
Remote Controlled, Hand Operated 


AUTOMATIC SWITCHGEAR. 


Fig. 1 illustrates a 6,000/7,000 ampere, 
| 750-volt three-phase Switch with oil 
tanks and covers in position. 


Fig. 2 shows the Switch {with the 
tanks and covers removed. 


A full description of this powerful 
Switch appeared in **The Electrician" 
of November I5th, 1912, on page 222. 


Write for Descriptive Pamphlet. 


occurs at the contacts of the larger. 


The smaller or “Snap” switch is 
suitably constructed with long and quick 
contact travel and is capable of break- 
ing the heaviest overloads with safety 
and certainty. 


The moving parts weigh over 750 Ibs. 
and a pressure of 1,500 lbs, is required 
to close the contacts ; the arrangement 
illustrated permits these heavy masses 
to be moved and accelerated and the 
contacts closed with ease by the average 
switchboard attendant. 
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The lower switch carries the main 
current; the upper is connected in 
parallel and carries about 8 per cent. of 
the total current. 

The two switches are coupled to a 
powerful handle lever and their link 
gears are arranged so that the large 
switch makes contact after the small 
one and breaks contact before it. 

Therefore the circuit is interrupted 
by the small switch and no sparking 


FERRANTI LIMITED. 


HOLLINWOOD, LANCASHIRE, and 78, KING STREET, MANCHESTER. 
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Types (c), (d) and (e).—Quite serviccable ard compact for 
stations of small generating capacity. The field rheostats, &c., 
should be separate from the main switchboard to keep A.C. and 
D.C. gear apart, and to avoid overcrowding behind panels. 


Type (f).—Suitable for stations up to about 4,000 kw. gene- 
rating capacity ; have the advantage that the back of the 
control board can be kept clear, and the field rheostats, &c., can 
be operated from the control switchboard. If floor space is 
limited, and a wide gallery is not permissible, the panels can be 
placed on the gallery, and the cubicles below, or vice versa. 


Types (g) and (j).—These lay-outs are usually adopted for 
generating stations of large capacity, or where a consumer is 
purchasing from a big supplier of electricity. 

The advantage of phase separation throughout by fireproof 
walls is considerable, as any trouble in the cubicles will be 
localised and there 1s little chance of a fire spreading. 

The type of oil circuit-breaker employed is an important 
consideration, and tests with large oil circuit-breakers have been 
carried out during the last few years in America with a view to 
obtaining some information regarding the behaviour of circuit- 
breakers under short-circuit conditions. 
taken with generators totalling 30,000 kw. on the 'bus bars, are, 
perhaps, the most extensive that have ever been carried out. 
The oscillograms corroborate the information already obtained 
on previous tests, inasmuch as: (1) The current at the instant 
of short circuit rises to an extremely high value, and it 1s not 
until several seconds have elapsed that the current falls to the 
normal short-circuit value (?.e., two-and-a-half to three times 
normal full load) ; (2) generators running on unloaded ’bus bars 
offer a more difficult circuit-breaking problem than those run- 
ning on loaded bars ; (3) the current, during the first few cycles, 
is more in the nature of an alternating current superimposed on 
a direct current. 

The circuit-breaker, to operate successfully, should have a 
rapid break of ample length, and a brief interval should be 
allowed from the moment of short circuit ; fortunately for the 
designers, it is undesirable to interrupt a short circuit during 
the first half cycle, t.e., when the current is at its maximum, 
owing to the rise in voltage which would occur; in practice, 
time lags. which delay action for several seconds, are usually 
employed. In some cases it may be desirable to have quicker 
circuit-brezker action, otherwise the drop in voltage on the 
system would be too prolonged and important synchronous 
machincs may fall out of step. 

The remaining points to be considered are, head of oil above 
the point of rupture, reasonable air cushion above the surface of 
the oil, good clearances between phases and between live parts 
and frame, good contacts, laminated brush type for preference. 
The larger circuit-breakers are frequently fitted with oil baffle 
plates, explosion chambers, &c., but these improvements are 
intended more for the large supply undertakings. 


Automatic Voltage Regulation.—The advantages of aulo- 
matic voltage regulation are being recognised more and more 
by the majority of station engineers. The two main provisions 
usually required are, either to maintain constant voltage at the 
station with varying loads, or to compensate for the voltage 
drop along an important feeder as the load varies on this feeder. 

There are many types of automatic voltage regulators on the 
market, the more generally known types being the Tirrill, 
Brown-Boveri, Thury, Fortiter, &c. The relative advantages 
of these have been described from time to time 1n the technical 
Press, so that it is unnecessary to discuss them again; never- 
theless, a brief reference to a comparatively new regulator may 
be of interest. The principle upon which the new regulator 
works, stated briefly, is to vary the length of time that a certain 
resistance, in series with the generator or exciter field, 1s inter- 
mittently short-circuited by one or more pairs of contacts. A 
considerable number of these regulators are in commercial 
operation, and are reported to be giving entire satisfaction. 
The regulator is illustrated in Fig. 4, and is manufactured by 
the British Westinghouse Co. under the Olmsted patents. 

Automatic Protective Derices.—This 18 a subject in itself, but 
it is unlikely that the distributing system in any steel works will 
offer serious difficulties. The generator switches are generally 


Nome recent tests ' 


provided with reverse power relays only, sometimes overload 
definite time limits are added, and the feeder switches usually 
have overload definite time-limit devices. The feeder switches 
at the receiving end are sometimes fitted with overload inverse- 
time-lag devices, and, sometimes, with definite time-lag over- 
load relays. The general aim throughout is to maintain con- 
tinuity of supply, except when a motor becomes stalled, or some 
part of the electrical plant breaks down: in such emergencies, 
it 18 desirable that the switch nearest in circuit to the disturb- 
ance should operate, and the choice of relay settings depends 
entirely upon the local conditions in each individual case. 


BLAst FURNACE Horisrs. 


The simplest form of control gear used for these hoists 1s the 
hand-operated reversible drum-type controller, in conjunction 
with limit switches at each end of the travel. The switches 
must be arranged so that upon moving the controller to the 
reverse side after an overwind, the hoist is able to run in the 
opposite direction, the limit switch being then automatically 
replaced. 

It is frequently desired to stop the hoist automatically at the 
end of its travel, as, by this means, the time wasted in levelling 
the skip by inching issaved. As the hoisting speed is frequently 
high, being, in many cases, from 350 ft. to 400 ft. per minute, 
and the load, due to the difierent materials carried, is a variable 
one, it is not an easy matter to ensure accurate stopping, and it 
has been found, in consequence, that, for hoists above a mode- 
rate speed, A.C. motors are not satisfactory. 

The two systems adopted, which have given perfect satis- 
faction under these conditions, are: (1) the D.C. system, in 
which the motor is slowed down automatically for a short 
period at the end of the travel by resistance in the armature, 
and finally stopped by dynamic breaking ; and (2) the Ward- 
Leonard system, which can be used with either an A.C. or D.C. 
supply, and in which, in the former case, the supply is converted 
to D.C. Adiagram of an equipment with Ward-Leonard con- 
trol is given in Fig. 3, this being as used for rolling mills. The 
general lines of the equipments are identical, but the flywheel 
and slip regulator are not used for a blast-furnace hoist. 

The field controller is arranged to be operated by hand, 
suitable gearing and cams being provided to bring the controller 
gradually to the “ off " position at the end of the travel, thus 
slowing the motor down, and finally stopping it. Should the 
hoist over run, the controller is brought over to the reverse 
position, thus applying power slightly in the reverse direction 
and bringing the skip to the correct level. Owing to the fact 
that, with this system, the speed ìs not affected, to any appre- 
ciable extent, by the load, once it has been properly set it can 
always be relied to bring the skip to the proper level. This 
system of controlling hoists has been developed by the British 
Westinghouse Co. 

In the case of the D.C. equipment first referred to, the control 
gear usually adopted is of the solenoid-operated type, the 
starting-up being effected through a master switch. Two limit 
switches are usually provided at each end of the travel. The 
first 1s connected so as to re-insert part, or all, of the starting 
resistance in the circuit before the end of the travel is reached, 
thus slowing the motor down; finally, when the last limit 
switch is opened, the motor circuit is broken, and the motor is 
brought to rest. This equipment is not as accurate as the 
Ward-Leonard, inasmuch as any variation in load causes a 
difference in the slow speed after the first limit switch has been 
operated, but, by fitting a dynamic brake, as is usually done, 
this can be compensated for and the apparatus made perfectly 
satisfactory. | 

REvERsING MILLs. 


Owing to the high power of the motors for driving reversing 
mills, and the frequent starting and stopping necessary, control 
gear for directly handling the main current. would be exceed- 
ingly cumbersome and expensive, and, at the same time, the 
power wasted in the controller would be so great that the effi- 
ciency would be considerably lowered. For this reason the 
Ward-Lconard system of control is invariably adopted. It will 
be remembered that a distinctive advantage of this system 1s 
that the current to be dealt with by the controller is only that 
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of the field of the generator. By this means the losses in the 
controller are reduced to a very small proportion of the total 
power used, and, at the same time, the controller is inexpensive 
and easy to operate. 

A diagram of a typical “ Ilgner " equipment is illustrated by 
Fig. 3. The field controller is adapted to reverse the generator 
field and to reduce the current in it to practically zero before 
opening the circuit, the resistance and field being frequently 
connected on the potentiometer principle for this purpose. A 
large number of steps of resistance are provided, generally from 
90 to 100 in each direction, and on account of the frequent 
operation it is necessary that the contacts should be very 
heavy, and ample depth allowed for wear. 

Three types of controller are in general use, viz., the face- 
plate type, the drum type, and the commutator type. 

Àn example of the first type is illustrated by Fig. 1. The 
controller does not call for a detailed description, but it might 
be mentioned that it is fitted with embedded resistance units 
instead of the usual spiral wire resistances, and these are so 
arranged that any unit may be taken out and replaced without 
disturbing any of the connections or other units, by this means 
the time necessary to effect repairs is reduced to a minimum. 

In the second type referred to, the controller is built on 
the lines of the tramway type, and is 
generally the same as that described 


were of the;standard type, but their life was so short that they 
had to be very soon replaced by controllers of a more substantial 
design. The outcome of this experience was the development 
of the ` Dinkey " type of controller, which is still in successful 
operation for this class of work. The controller is so well known 
that a detailed description is not necessary here, but it may be 
well to mention that the controller is of the faceplate type, the 
resistance being mounted at the back of the faceplate. With 
this design it is possible to provide a large number of resistance 
steps without making the controller unwieldy, which is, perhaps, 
one of the chief reasons of its success. 

Another type of controller used for this purpose is the well- 
known drum or tramway type. These have been specially 
developed by a number of firms for use with live roller gear, and, 
in order to meet the severe service, the contacts have been made 
exceptionally heavy, in some cases being duplicated, and special 
arrangements have been made to allow of rapidly replacing 
arcing contacts. This type of controller lends itself very 
readily to the design of a powerful and efficient magnetic blow- 
out, and, in addition, arc shields are interposed between the 
various fingers to localise the arc. The arc shield is generally 
pivoted so that it may be readily removed for inspection or 
renewal of the contacts. 
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Fic. 2.—AvuToMATIC SLIP REGULATOR 
(BRITISH WESTINGHOUSE CO.) 


In the commutator type, the contacts are mounted in the 
form of a commutator, and fixed in position, brushes being 
rotated round this to cut the resistance in and out of the circuit; 
the reversal of the field 1s taken care of by a small drum-type 
controller operated from the same shaft of the brushes. 

The controllers are usually arranged so that the first move- 
ment of the lever controls the field of the generator, and when 
the field has been brought to its full strength a further motion 
inserts resistance into the mill motor field, so speeding up the 
mill This is used when it is desired to speed up the mill, as 
the material elongates. 

In order to protect the mill motor against excessive overload, 
it was, at one time, usual to provide a circuit-breaker in the 
armature circuit. The general practice now is to fit an over- 
load relay operated off a shunt in the motor circuit. Upon the 
relay opening, a circuit-breaker is tripped, which breaks the 
exciter field circuit, a resistance being frequently first inserted 
to reduce the current before the field is finally opened. 

Live Roller Gear.—The electrification of live-roller gear was, 
from the first, one of the problems of the rolling mill. For the 
earliest electrically driven live rollers the controllers first put in 


Field Controller 


Fic. 3.—CuNNRCTIUNS FoR [LGNER-TyPpg REVERSIBLE RuLLING MILL. 


A modification of the above controller has been developed, 
in which, instead of the rubbing contact used with the above, a 
butt contact has been adopted. The contacts consist of heavy 
blocks of copper and carbon, which are brought into contact by 
means of springs, and separated by means of cams, the cams 
being so spaced as to open and allow the springs to close the 
contacts in the desired order. It is arranged for operation 
from a hand lever similar to that provided with the drum 
controller. 

The foregoing controllers are not suitable for high-powered 
motors on account of the impracticabilit y of operating by hand 
a controller designed heavy enough to withstand the service. 
Recourse has, therefore, to be made to controllers operated by 
auxiliary means, viz., compressed-air or electro-magnets. When 
these are used the further advantage 1s obtained that the rate of 
acceleration of the motor may be taken out of the control of the 
operator. By this means the motor is protected from damage 
by too rapid acceleration, which, due to the class of labour 
generally met with on this work, will be appreciated as of great 
importance. l 

The electrically operated contactor type of controller, which 
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will now be dealt with, has been very frequently adopted, and 
continual progress is being made in simplifying it so that it is 
now possible to purchase apparatus which nearly approaches 
thesimplicity of the controllers first described, but gives the pro- 
tection to the motor so necessary for this work. The first con- 
trollers used were naturally somewhat elaborate on account of 
the interlocking contacts and relays employed for rendering the 
rate of acceleration automatic. The contactor panel illustrated 
by Fig. 5 shows a simplification of this scheme, in which the 
interlocking contacts and relays care embodied in the contactor. 
This contactor is operated by means of a shunt-wound magnet, 
the current to this being supplied through a master controller. 
In the open position the contactor holds up, by means of an 
extension at the “ heel," a small switch controlled by an electro- 
magnet. The coil of the latter is connected in the motor 
circuit, and the magnet is so adjusted that if the current is 
above a certain predetermined value the contacts of the switch 
are held apart. "This switch is connected in the operating coil- 
circuit of the contactor which should next operate. As soon as 
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Fic. 4.—AuToMATIC VOLTAGE REGULATOR. 


the contactor closes, the switch is left free to fall upon the series- 
. wound magnet releasing it, thus preventing the resistance being 
cut from the circuit until the current has failen below the limit 
for which the relay is set to release. 

In design it will be noted that the contactor illustrated is 
particularly well adapted for the severe service experienced, its 
robust construction and simplicity rendering it able to with- 
stand a good deal of rough usage from the repair hand. At the 
same time renewals can be carried out with the minimum of 
delay. 

The tendency towards simplification, previously referred to, 
has led to the development of a class of contactor in which the 
coils of the contactors cutting out the resistance are connected in 
series with the motors, these being less liable to break down 
than fine wire shunt-wound coils, and at the same time the 
interlocking contacts are dispensed with. 

This object has been attained by providing vwo paths in the 
magnetic circuit of the contactor for the magnetic flux, one 
arranged so that the flux through it tends to hold the contactor 


open, and the other so that it tends to ciose the contactor. The 
two sections are so proportioned that, if the current flowing 
through the contactor coil is above a certain value, the closing 
magnetic circuit is saturated, and, in consequence, the holding 
or * locking " magnetic circuit 1s strong, and, therefore, able to 
hold the contactor open. Upon the current falling, the 
“locking " circuit weakens at a much greater rate than the 
closing circuit, and a point is reached where the closing circuit 
overcomes the “locking " circuit, and the contactor closes. It 
will be seen that by the use of this type of contactor the simpli- 
fication of the control equipment is very great, and it is probable 
that the electrification of live-roller gear will be greatly accele- 
rated when its advantages are properly appreciated. This 
system in its simple form does not allow of controlling the 
motor speed, though, generally speaking, with live roller gear 
it 18 only desircd to start and stop the motor. 

The general lines of the compressed-air-operated equipment 
are similar to the above, cylinders being substituted for the 
electro-magnets used in the foregoing. Compressed air is 


Fic. 5.—CONTROL PANEL WITH Master CONTROLLER (BRiTIsH THomson- 
HousToN Co.) 


admitted to these cylinders through electrically operated valves, 
the magnets operating these being controlled by the master 
controller. 

It should be mentioned in connection with contactor con- 
trollers generally, when used for live roller gear, that it is fre- 
quently found in practice that the automatic acceleration 
feature is not necessary on all the contactors, perhaps only one 
contactor being fitted with the device, and frequently none at 
all. This is due to the exceedingly short acceleration period 
necessary, rendering the time lag between the closing of the 
successive contactors sufficient to make it impossible to 
accelerate the motors in a shorter time than advisable. 

In order to simplify further the control equipment the motor 
has sometimes been designed to stand three to four times full 
load current at starting, the current being limited by a resistance 
permanently connected in series with the motor. At starting, 
the motor and resistance are switched right across the lines by 
means of an electrically or hand-operated reversing switch. The 
current in this case is only slightly in excess of that when a 
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number of contactors are used, and since the motors run for 
such a short time the loss of power in the resistance is not of 
much moment, and is amply compensated for by the simplicity 
of the arrangement. 


Continuous MILLS. 


With continuous running mills it is usual to provide, in 
addition to the control panel, only a starter or regulator. In 
order to reverse the mill in the event of “ stalling,” a reversing 
switch is provided on the panel, this frequently taking the form 
of a double-pole double-throw knife-switch. "When a regulator 
is used, whether of the automatic or non-automatic type, it is 
arranged so that the motor may be started up by means of the 
regulator. For mills fitted with flywheels for equalising pur- 
poses, three forms of regulator are in common use, as referred to 
below. Since A.C. motors are more generally adopted for this 
class of work, these only have been referred to. 

1. A permanent resistance in the rotor circuit adjusted once 
and for all to suit the average conditions. In this case a starter 
is required in addition. 


operated from series transformers connected in the main A.C. 
supply to the motor, and by this means any increase in load on 
the line increases the torque on the * motor magnet," this being 
so adjusted that, upon the current increasing above a definite 
value, the resistance 1s inserted in the rotor circuit of the A.C. 
motor driving the mill, so tending to slow the motor down, and 
allowing the flywheel to give out some of its stored energy. The 
controller proper is of exactly the same type as described in the 
preceding paragraph. The only difference between the auto- 
matic regulator and the hand-operated regulator being that the 
moving parts of the former are made as light as possible. The 
type of automatic regulator just described, on account of its sim- 
plicity, is the one most frequently used, but it will not be out of 
place to briefly describe some other forms of regulator which 
have been successfully adopted for this purpose. . In one style 
of regulator, also of the liquid type, it is arranged to operate, by 
means of a small motor, through clutches—these being electri- 
cally operated—the small motor running continuously. Upon 
one clutch being connected the regulator operates in one direc- 
tion, decreasing the resistance in the rotor circuit, operating the 


Figs. 6 AND 64. —TvPiICAL CONTROL PILLAR AND OIL SWITCH. 


2. A regulator of the liquid type, in which the resistance may 
be adjusted to suit the load as desired. A regulator of this form 
1s illustrated in Fig. 2. the operating motor shown being omitted. 
In construction this regulator consists essentially of three fixed 
electrodes, which are each mounted at the end of an earthen- 
ware pipe, the tops of which pipes communicate with a cast-iron 


tank containing the main body of the solution and the cooling - 


system. The three moving electrodes travel up and down the 
earthenware pipes, and are connected together to form the 
neutral point of the rotor, the resistance being varied by altering 
the length of the column of liquid between the electrodes. A 
supply of water is circulated through the cooling system, in 
order to dissipate the heat generated in the regulator. 

This regulator is connected in the rotor circuit of the motor, 
and by means of the resistance in the rotor circuit the speed of 
the motor is reduced to a sufficiently low value, with an increase 
of load, to enable the flywheel to give out some of its energy. 

_3. The automatic slip regulator, the connections of which are 
given in Fig. 3, and which is illustrated in Fig. 2, consists of a 
liquid controller operated by means of & torque motor, or 
" motor magnet," as it is usually termed. "This latter is 


other clutch, causes the regulator to operate in the opposite 
direction, so increasing the resistance in the rotor circuit. The: 
coils operating the clutches are energised by means of a relay, 
which lifts when the main current exceeds a certain value, and 


. operates the clutch through which the starter is operated to 


insert resistance in the rotor circuit. Upon the current falling 
to a lower value, this relay falls, and the.motor operates the 
rheostat to the “full on” position, so short-circuiting the 
resistance in the rotor circuit, and bringing the main A.C. motor 
up to speed. 

In another form of regulator à number of solenoid switches 
are adapted to cut the resistance in and out of the rotor circuit. 
These are controlled by a relay connected in the main circuit, 
and in the same manner as previously referred to, the resistance 
is inserted and cut out of the rotor circuit by the load variations. 


DISTRIBUTION SWITCHBOARDS. 


These are usually built up on the lines of the main switch- 
boards described under headings (c) and (d) for pressures up to 
6,600 volts. The all-steel foolproof construction is frequently 
adopted on account of the exposed situations of some of these 
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switchboards (see type (e), described under main switchboards). 
In many cases, the iron-clad foolproof type of switch-pillars are 
used and arranged to form a continuous switchboard. Pillars 
of this type are now built for any pressure up to 6,600 volts, and 
for currents as high as 1,000 amperes for medium-pressure 
systems, so that most requirements are met as regards A.C. 
work. These pillars are almost invariably used for individual 
motor protection, a short description of their construction is, 
therefore, given below. 

Each pillar is built up of a number of castings of iron or some 
aluminium alloy, so assembled that all live apparatus is totally 
enclosed, the pillars may, therefore, be placed in positions 
exposed to both weather and dust. It is essential that any one 
pillar may be quickly dismantled for inspection purposes, &c. ; 
moreover, provision must be made so that live parts are not 
exposed to the operator during the process of dismantling, or 
when the pillar is dismantled ; this safeguard is achieved by a 
series of interlocks. 

The oil-switch is usually mounted on guides or rails, so that 
it can be drawn forward complete with any instruments, instru- 
ment transformers, &c.; by doing this all apparatus is dis_on- 
nected from the "bus bars and cables, plugs and sockets being 
provided for this purpose. The interlocks prevent the opera- 
tor from drawing the oil-switch forward unless it is in the “ off " 
position ; further, the oil-switch tank and the various hoods or 
covers for the other apparatus cannot be removed until the 
apparatus has been made dead by the action of drawing the oil- 
switch, &c:, forward. 

In order to re-assemble the pillar, it is necessary to replace all 
covers and the oil-switch tank, also the oil-switch must be placed 
in the “ off" position. If the above conditions have not been 
fulfilled, the interlocks will prevent the operator from pushing 
the oil-switch, &c., back into position, along the guides ready 
for working. | 

An illustration of a typical pillar as described above is given 
in Figs. 6 and 64 ; this shows the pillar both assembled and dis- 
mantled ; in the latter case the oil switch is shown removed 
altogether and could be quickly replaced by a spare switch, 
should the switch be damaged, due to opening when a severe 
Bhort circuit has occurred. 

The question of insulation is important on account of the 
rough usage to which the pillars are subjected ; various forms 
of insulation are in use, but it is doubtful if there is anything to 
surpass moulded mica for this class of work, not only because of 


its high insulating qualities, but also on account of its ability to 
withstand severe mechanical stresses. The mica is moulded 
and pressed round either the copper conductors or the steel 
supporting bars as required, and he'd together by a good insu- 
lating varnish, ample crecping surface bemg allowed between 
live metal and structural parts.  Por:elain may be used where 
subjected to slight stresses only. 

There are various forms of contacts in use, the two types 
commonly used being the wedge type and the laminated brush 
type. In all cases the main contacts should be supplemented 
by arcing contacts which should be capable of quick replace- 
ment. The laminated brush contact has several advantages 
over all other types, inasmuch as it is practically self seating, 
whereas with the wedge, cone and other types, considerable 
adjustment is invariably required before good contact is 
obtained; further, a complete brush unit can be quickly 
replaced should such an emergency arise. 

In cases where a switch is to be frequently operated, it has 
been found desirable to provide both fixed and moving contacts, 
in the form of massive copper blocks, which butt against each 
other, under considerable pressure. "These blocks can be easily 
replaced when damaged due to excessive arcing. The moving 
contact is usually mounted in a semi-flexible manner, so that it 
is practically self-seating. 

For small A.C. or D.C. non-reversible motors working on low 
or medium-pressure systems, and which are not subject to 
abnormal overloads, also having light and infrequent starting 
conditions, for example : scrap shears, exhausters for gas plants, 
blowers, &c., it is customary to provide totally enclosed switch 
and fuse boxes, which are combined with ammeter and starter 
on one framework so as to form a complete motor-control unit. 
In numerous instances, several of these panels are erected side 
by side, so as to form a continuous switchboard fed from totally 
enclosed "bus bars. 

It is not within the scope of this article to deal with other than 
the vital questions affecting the design of control gear for steel 
works. Also some machines of importance have not been 
touched on, e.g., Welman chargers, screw-down gear and tilting 
tables, though for these, owing to the severe service, the control 
gear used is generally as described for live roller gear. 

The thanks of the writers are due to Messrs. The British 
Westinghouse Co., The British Thomson-Houston Co. and the 
A.E.G., for kindly supplying information, and for the use of 
illustrations. 


The Selection and Care of Electrical 


Machinery in Steelworks. 
By J. ARTHUR SYKES. 


(Chief Elect: ical Enginee:, Messrs. Wm. Beardmore & Co., Ltd., Parkhead, Glasgow) 


Summary.—The author points out that the conditions under which machinery is worked in steelworks are very severe. Consequently more 


than usual care must be taken in the selection of plant. 


It is also necessary to pay particular attention to details, such as the prevention of 
the accumulation of dust in machines, to the importance of maintenance of insulation, &c. 


As far as possible plant should be standardised, in order 


to avoid the necessity of a large number of spares, and matters should be so arranged that a breakdown can be remedied with the least 


possible delay. 


It is nowadays an axiom that of all the industrial services to 
which electrical machinery can be put, that of the steelworks 
is by far the most severe. Generally speaking, the steelworks 
plant itself is maSSive, rough, subject to severe shocks and 
stresses, the limits of adjustment are wide, and it is in the care 
of men who, of necessity, are accustomed to materials, tools 
and methods which are the reverse of delicate. 

The general adoption of electrical operation in steelworks 
has introduced a class of plant to work in conjunction with the 
heavy type, having totally different characteristics from it, 


Breakdowns in cranes are often due to lack of efficient brakes, leading to the running away of motors. 
their connections are also a frequent source of trouble unless suitably designed. 


Resistance units and 


almost as robust and substantial in its way, but requiring essen- 
tially different care. A point which cannot be too strongly 
insisted upon right through the design, installation and opera- 
tion of the plant is that the value of the electrical gear which 
is used to control the various steelworks operations is infini- 
tesimal compared with the value of the material handled, and 
that, therefore, the absolute best, almost irrespective of cost, is 
by far the cheapest in the end. 

When the regular routine of procedure in the works is stopped 
by a breakdown of electrical plant, the amount of the loss 
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involved would almost invariably be sufficient to purchase 
entirely the piece of plant in question over and over again. 
Incidentally, the same argument applies to the securing and 
keeping of the right kind of men on the supervising staff. 

In this article it is proposed to draw attention to one or two 
points which may advantageously be discusscd with the view. 
to assisting those in charge of electrical plant under these 
conditions. i 

In most of the large steelworks the generation of power is 
undertaken within the works, one or more power houses being 
laid down, these usually containing comparatively large units. 
Except in those instances where rolling mills are electrically 
driven, and especially where a fairly large percentage of plant 
has been converted to electric driving, the diversity factor is 
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Fic. 1.—METHOD or SCREENING WINDINGS. 


very high, and although peaks of fairly large dimensions and 
quickly recurring frequency are imposed on the distributing 
systems the load on the power station is fairly constant through- 
out the whole 24 hours. Given, then, a reasonable margin of 
spares, the maintenance of the power station plant involves no 
especial care due to the nature of the work. There are con- 
ditions, however, dependent on the type of plant employcd, 
which do materially affect the position. Many steelworks, 
having already installed producer-gas plants for steelmaking 
purposes, and others having blast furnaces and coke ovens, 
have, in conjunction with them, laid down electrical power 
plants, the prime movers of which consist of internal-combus- 
tion engines of all sizes up to 2,000 B.H.P. If proper care be 
taken in designing and maintaining the electrical Side of this 
plant, it can be rendered as perfectly reliable as plant in power 
houses where the prime movers are steam machines of one of 
the many types. 
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Fic. 2.—PoRTABLE CUTTER FOR COMMUTATORS. 


The majority of steelworks electrical plants, especially in 
Great Britain, are of the direct-current type. In some cases, 
particularly in the later and larger works, alternating current 
of high or medium high tension is generated in the power sta- 
tions and transformed at sub-stations to direct current of fairly 
low voltage. Insome of these cases, alternating-current motors 
are used for the larger individual and constant-speed drives. 
The remarks in this article, therefore, refer largely to the opera- 
tion of direct-current systems, although many of the difficulties 
noted and suggestions made are common to all systems. 

Peculiar sources of trouble in steelworks, and in gas-driven 
stations particularly, are the failure of the insulation and the 
corrosion of metal parts of large surface and small bulk by the 


gases which are always in slight degree present. In the power 
stations special care should be taken with the specification of 
the materials for the insulation of the windings. A. typical 
example of a specification for armature windings for a 700 kw. 
220-volt machine, which has been found to be very effective, is 
as follows: Slot insulation leatheroid, conductors tinned all 
over, laid in moulded mica troughs, with joints overlapping, 
half-lapped with thin superfine Egyptian cotton tape, the whole 
impregnated with stoving varnish in a vacuum, then under pres- 
sure, then half-lapped with Empire and cotton tapes and re- 
impregnated with a final coating of acid-proof flexible varnish. 

If the machine is a direct-current machine a valuable feature 
will be found to be a screen to prevent material being deposited 
behind the commutator lugs (Fig. 1). It s usually possible to 
fix a metal screen permanently to the spider behind the commu- 
tator; and a flexible canvas screen, afterwards varnished with 
a flexible enamel, should be cut and sewn into an annular form 
and bound on the commutator, over micanite insulation, by a 
string band; then folded over this and carried to the armature 
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Fic. 3.—PonRTABLE INSULATION CUTTER FOR COMMUTATORS WITH 
DIRECT-CONNECTED MOTOR. 


core and there bound by a removable flat steel band with a 


clamping device. Ventilation is only slightly impeded and no. 
difficulty need be apprehended on this score. It can be 
removed and replaced if necessary. Special attention should 
also be paid to securing large ''creepage " distances at all 
points, such as the extension of the mica V ring at both ends of 
the commutator; also large overlap of the mica plates insu- 
lating series from shunt fields, and either of these from the yoke. 
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Fia. 4.—FovNpATIONS FOR STANDARDS FOR ELECTRIC CABLE SUPPORTS. 


All flexibles of brushes should consist of braided or stranded 
copper wire, each minute strand of which has been nickelled ; 
the brush-holders themselves, especially the inside of the box or 
sliding type, should also be nickelled. All instruments, par- 
ticularly wattmeters, should be made quite gas-tight. "Thecon- 
tact faces of switchgear should be a good fit, and then heavily 
coated with vaseline. With such minor provisions as these a 
high state of efficiency may be maintained on the power station 
plant ; in fact, the writer has power plant, including several 
thousands of kilowatts of direct-current machines, operating 
under these conditions, and the insulation resistance to earth 
of these machines has been 15 to 25 megohms regularly week by 
week for some years with never a sign of a breakdown. 
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An essential item in power-station organisation is the rigid 
observance of the weekly insulation test of the whole of the 
electrical generating plant. Curves should be plotted for the 
overall insulation resistance to earth of each individual machine. 
It is then comparatively simple for any machine falling below, 
say, 20 megohms, to be isolated, the incipient fault localised and 
put right. The practice, now becoming common, of recessing 
the mica segments of commutators, is particularly applicable to 
electrical plant in steelworks, and can advantageously be carried 
out on the largest machines with commutators having a high 
peripheral speed. A labour-saving device for this work is a 
small milling cutter mounted in an adjustable frame having two 
handles for operating, and driven by à small motor through a 
telescopic universal shaft. The device is made by the Oerlikon 
Company, and is illustrated in Figs. 2 and 3. 

The distribution system in a steelworks is not by any means 
a simple problem. It is of necessity an overhead system by 
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Fic. 5. —RivkTED STANDARDS ron ELECTRIC CABLE SUPPORTS. 


reason of the fact that the ground itself is taken up by railroads, 
plant, flues, foundations, soakers, &c. Coincidentally the 
irregular nature of the plant does not lend itself to a fixed under- 
ground system, one of the essentials of which must be accessi- 
bility. It must, moreover, be extremely flexible, since addi- 
tions and modifications of steelworks plant and buildings are 
usually of frequent occurrence and closely follow the rapid 
development of metallurgical processes. The cable routes must 
be proof against such minor incidents as being fouled by the jib 
of a travelling crane or having the wire rope of the steelworks 
riggers hauled across them. In designing the distribution 
system a great deal depends on the disposition of the works, 
whether these are compact or stretch over a long distance with 
little width. If the former, a central generating station may 
supply by radial feeders to all distribution points. Ifthe latter, 
it will be necessary to equalise the pressure by either dividing 
the power plant between, say, the centre and each end of the 
works (where the plant is sufficiently large to permit of this 


without increase of operating costs) or by the provision of sub- 
stations for boosting the pressure in the case of direct current, or 
transformer stations in the case of alternating-current systems. 

In all cases it is strongly advisable to instal separate systems 
for lighting and for power. Where the cables are carried along 
obviously permanent routes a convenient form of support is 
shown in Figs. 4and 5. In all other positions the usual A, H, or 
single wooden poles lend themselves most readily to the needs 
ofthe case. It is absolutely essential that the iron supports 
should receive at least once per year a coating of bitumastic or 
similar paint. The suspending wires, and even the cables 
themselves, may advantageously be treated in a like manner. 
The initial treatment of the wooden poles will be found to be 
sufficient. Recent investigations by the Hungarian authorities 
on the impregnation of these poles has shown that the maximum 
lifeis obtained where the natural butts are punctured with small 
holes about 14 in. deep by 4 in. diameter in spiral lines at about 
1} in. pitch, and then vacuum-impregnated with creosote. 

In the provision of distributing stations throughout the 
works it 1s advisable to consider carefully the means for con- 
fining a breakdown of plant or mains to the particular section 
involved. This can be arranged by a suitable provision of 
graded time elements on the various fuses or circuit-breakers 
between the point of power supply and the point of consump- 
tion. lt is highly inconvenient when a fault occurs at some 
point, for the power station feeder circuit-breaker to open simul- 
taneously with, say, a motor fuse, but this will undoubtedly 
happen unless some form of graded time element is installed. 
A good practice is to protect the consuming device itself, be it 
motor or lighting circuit, by an instantaneous fuse, or a fuse 
having an inverse-time element. An ideal fuse of this descrip- 
tion is the bi-metal fuse now on the market. A circuit-breaker, 
having a somewhat longer time element, should be installed in 
the next point of control, usually the distribution house, and so 
on until the feeder circuit-breakers in the power station have a 
quite appreciably long time element controlling the operation. 
Where this system is not in use a short circuit on a relatively 
small motor (usually controlled by a copper fuse—itself a 
most unsatisfactory material may simultaneously open the 
motor and feeder circuits, and the amount of the loss of time, 
output, wages, &c., would, in many cases, buy the whole motor 
controlling equipment involvcd. 

The question of standardisation, never a simple one, quickly 
forces itself on the attention of the engineer in charge of steel- 
works plant. Replacements, extensions, &c., when required, are 
almost invariably required immediately, and it pays to adopt 
standard material for practically every class of work. The 
initial cost is often somewhat higher, but the ultimate cost is 
undoubtedly lower. For example, in making a selection from 
half-a-dozen tenders for an overhead electric crane, perhaps each 
crane builder offers four alternative makers of electric motors, 
say, a dozen different makers in all. Each crane builder calcu- 
lates the size of motor to give the motions the specified speeds 
with specified weights. "There is usually an appreciable differ- 
rence, say, from 15 B.H.P. to 25 B.H.P., for a cross-travel motor, 
or 25 B.H.P. to 35 B.H.P. for a long-travel motor. Taking into 
account the various makes offered, we have at once a bewildering 
array of motors offered for this particular crane. Repeat this 
process by purchasing several cranes from different builders, 
and by this time standardisation has become impossible. Hence 
it is advisable first of all to select one or two of the best motor 
makers, confine the crane builders to these makers and reduce 
all similar sizes of motors to one common size. For instance, 
where 25 B.H.P. at 500 revs. per min. is offered for one motor, 
39 B.H.P. at 700 revs. per min. for another and 30 B.H.P. st 
550 revs. per min. for a third, put in, say, 35 B.H.P. at 550 revs. 
per min, or whatever is the most suitable size and speed for all 
motions, and in purchasing further cranes, &c., repeat thes? 
sizes and speeds wherever possible. The number of spare parts 
and the time lost in replacing can be enormously reduced from 
what would otherwise obtain. This principle applies to prac- 
tically all the materials used. 

It has been stated that one ofthe largest sources of trouble in 
ateclworks electrical machinery is the difficulty in maintaining 
the insulation. The writer believes that no plant will show so 
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good a return on the investment as the plant installed to deal 
with the insulation of the electrical machines. Practically all 
modern motor makers insulate their materials by impregnating 
under vacuum, and it is surprising how few steelworks have 
considered it worth while to adopt this process. A quite effec- 
tive plant for this purpose (the Scott) is illustrated in Fig. 6. 
Its cost is in the neighbourhood of £100. Small, machines 
complete, and armatures and field coils of larger machines, are 
first dried under heat and vacuum in the tank A to drive off all 
vestige of moisture, a most important point to'prevent trouble 
with the varnish. Insulating varnish 1s then flowed in on the 
coils by means of the vacuum from the stock tank B'and pressure 
applied by means of the pump C. The varnish is then drained 


Fia. 6. —IMPREGNATING PLANT FoR Liovip PROCESS. 


off and h eat applied by an internal steam coil or by gas, to dry 
out. Bythis meansthe varnish is made to fill the interstices of 
the insulating material, and it is only by this method that it can 
be effectually done. For many classes of work, e.g., field coils, 
&c., a variation of this process is carried out. A plant is 
designed for use with solid insulating compounds which are 
made fluid by heat, and used precisely as a liquid varnish ; this is 
shown in Fig. 7, in which D is the lagged and heated mixing tank. 
A field coil insulated in this plant becomes a solid block, and no 
amount of vibration can give trouble, as it so often does with 
other methods of insulation. 


driving in a key which is not a good fit. Hence to remove it 
sometimes occupies a whole shift, and the loss of time may be 
serious. If, then, this cannot be avoided, the alternative may 
be adopted of installing motors having split yokes, end brackets 
and bearings, and carrying out the electrical repairs with the 
other gear in position. In those cases where it is necessary to 
take off pinions, &c., it will usually be found that the shaft 
keyway is destroyed. It is customary to have this enlarged 
and a larger key fitted. The writer has adopted the practice 
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Fic. 7.—IMPREGNATING PLANT FOR SOLID PROCESS. 


of adhering to a standard keyway for each size of shaft. 
In those cases where the keyway is damaged a new keyway 
is cut at 90 deg. in both shaft and pinion and a standard key 
fitted. Only in this way iš it possible to keep spare armatures 
immediately ready for replacement. Figs. 8 and 9 will give 
some idea of the condition of the keyways when sent to the 
electrical repair shop. Fig. 8, shows ‘a similarly neglected 
pinion seat, and it should be noted that the repair of a keyway 
sometimes means a new shaft, and that to take out a shaft 
means lifting the windings and taking off the commutator ; 
and lifting the windings may mean destroying the insulation so 
that the faulty keyway may ultimately nccessitate completely 


Fic. 8.—ViEw or DAMAGED KEyway. 


One of the most frequent and annoying causes of delay and 
trouble with the motors in steelworks arises from the fact that, 
as the drives are usually direct, and the motor shafts often, as 
in the case of cranes, carry other gear such as brake sheaves, in 
addition to the driving pinion or worm, a good deal of gear has 
to be removed before a motor can be opened out for repairs. 
The class of mechanical fitting is often somewhat rough. This 
seems inevitable on account of the fact that men who are able 
to tackle the repairs to huge plant, and are exceedingly valuable 
for this work, are not at their best when handling plant which 
necessitates finer fitting work. It sometimes happens, there- 
fore, that a pinion is keyed on to a motor shaft by forcibly 


Fic. 9.—ANOTHER VIEW OF A DAMAGED KeEyway. 


rewinding the armature. Another point in this connection 
which may advantageously be examined when selecting motors 
is the diameter of the shaft. Many motor makers grievously 
err on the side of providing very light, long spindles, whereas, 
for steelworks use, a short stiff shaft is absolutely essential. 
One of the most prolific causes of trouble, especially with crane 
motors, is the lack of efficient brakes. It is quite a common 
thing for the usual crane drivers to travel, say, a loaded 60-ton 
crane smartly down a shop and reverse the controller to stop 
the crane. The destructive effect on controller, resistances, 
brushgear and commutator can well be imagined. Ifthe matter 
be investigated it will usually be found that the tramp brake is 
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out of order, oris not powerful enough for the services demanded. 
Again, a crane rated for a given load 1s unblushingly used for 
lifting far more than its rated load, often to the extent of twice 
or three times its full load. Unless the brakes be all in very 
good condition the job on ceasing the lift siniply * runs away." 
The uninitiated would be surprised how often this actually 
happens. Fig.10 shows a hoisting motor froin a 60-ton crane 
after running away. The armature windings burst the band and 
fanned out. jammed the field coils back against the frame and 
tore away the connections to commutator, which itself burst, 
broke the end frame and scattered the commutator sections all 
over the shop. Fig. 11 shows another runaway job, but not 
quite so bad, and Fig. 12 another. These may, perhaps, give 
an idea of the strenuous nature of steelworks service. 
Amongst the many designs of starting and controlling gear. 
there are surprisingly few which will give continuous full load 
service without some form of trouble. "The ordinary patterns of 
totally enclosed main switch and cartridge type fuse, viewed so 
favourably by the Factory Act authorities, are great sinners in 
this respect. "There is no provision for the dissipation of the 
heat developed in the fuse, which is often of copper ; . conse- 
quently, this heat is communicated to such parts as clip con- 
tacts on both fuse carrier and switch, and sweating sockets for 


Fia. i9.—HoistixG MOTOR FOR OU-TON CRANE AFTER RUNNING AWAY. 
f COMMUTATO? HAS BURST. 


cables, which, by theway, are rarely provided with grub screws 
for securing the cable to the socket. If, then, such a fuse is light 
enough to protect the motor from a continuous overload 
of anything up to say 70 per cent., and the motor itself 
operates at anything like continuous full logd, the majority 
of existing designs of this simple switchgear have been found 
to be quite unreliable. Their existence is justified by the fact 
that, as a rule, the switch-fuse combination is purchased for the 
continuous full load rated capacity of the motor or other 
consuming device, and in the majority of industrial uses this 
comfortably exceeds the actual load developed. This is also 
true in a number of cases in stecl-works ; for example. for 
most machine tools and some crane motions the standard 
gear is more or less satisfactory. But on most of the steel- 
works plant the average load over the running time is at least 
equal to continuous full load, and for this reason the usual 
rating of the starting and controlling gear is most unsatis- 
factory. An obviously simple way out of the difficulty is 
to accept the results of the large amount of work put into the 
design of the gear by the makers, but to alterthe rating. For 
example, on a crane motor where a 50 H.P. half-hour rated motor 
operated by a controller and 2-minute rated resistance, all with 


stated temperature rises, is offered, there may be installed a 
50 B.H.P. l-hour rated motor controlled by a standard 100 H.P. 
controller with resistances for 50 n.H.P. on a 5-minute rating, 
all temperatures as before. 

There are mary situations, even in steelworks, where the 
total enclosure of switch and fuse gear is quite unnecessary, and 
much may be done by installing simple open-type switchgear, 
having provision for readily renewing fuses which should be of 
some material which will remain reasonably cool up to a point 
near to the fusing point. The aperture through which th, 


Fic. LJ.—ARMATURE OF A Runaway MOTOR. 


fuse wire is threaded should be at one point small enough to 
prevent a fuse of too great capacity being uscd. The whole of 
the live parts may be protected by a stout expanded metal 
cover. Alternatively a simple form of loose-handle circuit- 
breaker may advantageously replace the switch and fuse. 

Considering the question of automatic contactor starting 
gear operated by a master controller, there are differenccs of 
opinion as to when, in the rising scale of size, the ordinary drum- 
type controller should be abandoned and contactor gear 
installed. 
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Fic. 12.— ANOTHER EXAMPLE oF A RUNAWAY MOTOR. 


On a low-voltage circuit the satisfactory operation of drum- 
type controllers beyond 100 H.P., under the conditions now 
being considered, is exceedingly doubtful, and beyond this size, 
or even smaller for very important work, it will pay to instal 
contactor gear. Figs. 13 and 14 showa type of contactor gear 
which has been found in service to be reliable and reasonably 
cheap. The installation of this gear enables the operation of 
starting, 1unning and stopping to be rendered fool proof ; 
series relays and interlocks can be fitted which will prevent the 
abuse of the plant which otherwise would be sure to occur. 
In addition, the master controller may be immediately put to 
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any step corresponding to a given speed, and the apparatus will 
automatically accelerate or decelerate the motor to the required 
speed in the minimum safe time. In case of accident the motor 
can be stopped froiti several predetermined positions. 

For cranework a most useful adjunct to this and, in fact, all 
gear, is a “limit ":switch arranged to open the circuit when any 
motion has travelled to any point predetermined as the limit of 
safety. 

For the hand-operated controller there are broadly two types, 
the drum and the face plate. Each hasits advantages. Typi- 
cal specimens, by West, are illustrated in Figs. 15 and 16. Where 
speed of operation is desired, e.g., on such cases as charging 
machines, the face-plate type is generally preferred. The drum 
type is cheaper and for most purposes equally efficient. In 
many types of drum controllers the common fault is that the 


Fic. 12.—MvLTiPLE-UviT REVERSING CONTROLLER, DiRECT-CURRENT 
TYPE. 


finger tip is so designed that unless the fingers are in almost 
perfect adjustment they are very liable to buckle. The 
ordinary crane driver is never very particular to see that the 
controller is definitely on or off a certain step, and with the 
resultant arcing it is not easy to keep barrel plates and fingers 
in correct adjustment. Hence it sometimes happens that the 


sand, is the provision of “ creeping speeds.” By a modification 


of the controller and suitably adjusting a portion of the resist- 
ance the field and armature may be connected in parallel, 
or the armature shunted through a variable resistance and 
a very fine graduation of creeping speed obtained. 
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Fic. 14. —CoNTACTOBR. 


Two other frequent sources of trouble in this connection are 
the resistance units and the connections to them. « The usual 
rating of resistances is totally unsuitable for most of the services 
in steelworks. Take, for example, the cranes serving open- 
hearth furnaces in a modern melting shop. These cranes are 
very seldom at rest, and yet it is no uncommon thing to find 


Fie. 15.— Drum CONTROLLER. 


two weld together, and, unless the tip is well-rounded, the force 
exerted to move the controller handle buckles the finger. Good 
designs of fingers are shown in Figs. 17 and 18. A particularly 
good form of blow-out arrangement, E.O.A. controller, is shown 
in Fig. 19. .A. useful feature for many purposes, pz rticularly 
in the foundry for such work as lifting heavy patterns from the 


Fia. 16.—FAcE-PLATE CONTROLLER. 


resistances installed with a rating of two minutes for temperature 
rise of 400°C. or higher. The resistances may, with distinct advan- 
tage, be rated continuously for a much lower temperature rise, 
but, in view of overloads, which are almost certain to be imposed, 
should not, except in special cases, be rated for less than 5 
minutes at 200°C. It must be remembered that, for many 
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operations, hot material is being dealt with, and the ultimate 
temperature i8 considerably higher than is usually calculated. 
The handling of hot material is one of the reasons why attention 
is drawn to the standard method of connecting controllers to 
resistances, &c., by ordinary v.i. cable. There is not a great 
deal of choice of position on a crane cage for the disposal of 
resistances, and, no matter what position is selected, the con- 
troller leads are more or less subject to the influence of the heat 
from the hot metal. In these cases fireproof connections are 
essential. A convenient method is to provide beneath the 
floor of the cage a well, having double metal sheet floor, lagged 


Fic. 18. 
Contact FINGER 


Fic. 17.— Contact FINGER COMPL7TE, 
MOUNTED ON SECTION OF STEEL BAR. 


with slag wool, and having sides open for ventilation. In this 
space fix the resistances, and connect to the controller, by 
fireproof cable or to a terminal block by solid copper rod on 
insulators. The floor of the cage should, of course, be 
removable. Crane stoppages are frequently caused by the 
breaking of the resistance grids, due to the vibration of the 
crane when in motion. All cast-iron grids are liable to this, 
and trouble can frequently be prevented by installing some 
form of unbreakable reaistance material. An example is shown 
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Fio. 19.—SKETCH SHowING BLow-ovT CoIL OF CONTROLLER. 


in Fig. 20, and consists of a stamped plate of steel alloy wbich 
has been sherardised. Another,and perhaps better, known as 
the “ E.M.B.," is shown in Figs. 21 and 22, and consists of a con- 
tinuous strip of steel alloy mounted up in rectangular form. 
The writer has seen a heavy scaffold plank dropped from a 
considerable height on to one of these rheostats, bending the 
frame out of recognition but leaving the resistance intact. 
This type,in common with the type shown in Fig. 20, has a some- 
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what unsuitable temperature coefficient, and compares un- 
favourably in this respect with the cast-iron grids. It, however, 
eliminates the difficulty, often experienced, of maintaining good 
contact across the butt joints of all grid types. Three further 
points in resistance design and application may be noted. It is 
essential to keep the surface area large compared with the cross 
section, and not to allow resistance makers to put in heavy 
square section material in order to keep costs down. When 
deciding the position of rheostats free ventilation should be 
secured. In testing rheostats the temperature at several points 
should be simultaneously noted. The position of maximum 
temperature varies with the design and method of assembling. 
Thermometers, having small time factors, should be used, and 
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Fra. 20.—RESISTANCE GRID OF STAMPED STEEL ALLOY. 


the maximum temperatures will be found to occur. often some 
considerable period after the load has been removed. 

If there are many machine tools used in the works it will 
usually have been found advisable to adopt the system of 
separate driving. This is an ideal drive for a variable-speed 
motor, a range of 4 to 1 with a pure shunt direct-current 
motor being a quite practical proposition, and giving ample 
speed variations for most tools. The writer has a large number 
of V.S.M. motors of this type, giving the most perfect service 
under severe conditions. The control gear for this class of 
work, however, is usually of a very unsatisfactory type. These 
machines usually require frequent ‘‘ inching” into position, 
and the usual method is to put the starter on the first step and 
“inch " on with the main switch where this is possible, and 
alternatively to “inch ” on by means of the starter itself. 
Either method, and particularly the latter, is most destructive 
to the switchgear, and occasionally to the operator. For 
most machine tools it will pay to instal proper “ inching ” 
starters, where the circuit is opened and closed on a separate 
“inching " circuit-breaker. An example of this is shown in 
Fig. 23, and a complete “ inching ” panel in Fig. 24, a feature 
of both being that the machine operator can ' inch" on his 
raachine from any distance by means of external buttons placed 
at convenient positions. . | Per cus 

It should be unnecessary to state that all starter gear should 
automatically return to the off position when supply is inter- 
rupted, but, curiously enough, this is not always the case, and, 
in the cheaper form of starters, it is often found that the hold-on 
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coil is only just sufficiently powerful to hold up the starter arm. 
With the slightest vibration this shakes loose, and either comes 
partly off, thus burning out the starter, or completely off, and 
stops the motor. The machine man then proceeds to tie on a 
4 in. nut or similar “ assistant," with the result that the next 
time supply is interrupted and resumed trouble occurs. ——— 

A few of the smaller details which cause trouble with 
electrical plant will now be briefly noticed. 


H 
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The two questions of vibration and overloaded machines are 
themselves responsible for a good proportion of steelworks 
breakdowns. 

It is no uncommon thing for a bad bearing on, say, the 
second-motion shaft to allow a spur wheel to mesh too decply, 
and the vibration then set up is transmitted through the motor 
pinion to the brush gear and causes heavy sparking, and the 
average steelworks fitter takes a lot of convincing that the real 
cause is where it is. | 

- Apart from this, the usual causes of sparking, wrong position 
of rocker, wrong relative position of brushes, brushes sticking 
in the holders, eccentric commutator, grooves in the commu- 
tator, or commutator face sticky causing chattering of brushes, 
loose V rings causing sunk or high bars and micas, irregular 
air-gaps, bad contact of flexibles, open circuits in armature 
coils, broken commutator lugs, are in no wise different in stecl- 
works, excepting perhaps, more prolific, than in other industrial 
applications. 

Where an armature is unduly hot for its load and sparking 
obtains it will usually be found that the air-gers are con- 
siderably unequal. 


sure, but the number of commutator short circuits experienced 
is far greater than might be expected from a good pure mica 
and copper construction. 

These shorts are fortunately usually in an accessible place on 
the commutator face, and with a sharp hooked tool can usually 
be picked clear. If, then, the hole be filled with a mixture of 
gum arabic and plaster-of-paris or a mixture of varnish and 
powdered mica, preferably the former, it will often save 
dissembling the commutator to renew the faulty section. 

It need scarcely be remarked that with commutator sections 
or armature coils short-circuited to the extent of half a dozen or 
more, the machine may be kept running till a convenient oppor- 
tunity occurs for permanent repair by cutting out the faulty 
sections and bridging over. In many cases this may save a 
whole heat or a charge. ý 

Too little attention is often paid when deii the drive to 
sec that the armature is free to rotate in the magnetic centre of 
the yoke. Failure to observe this will result in quickly wearing 
and heating the bearings. As a rule motor bearings receive far 
too little attention in a steelworks, covers are often missing, and 
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À very annoying occurrence, particularly in reversing motors, 
is the breaking of commutator lugs. Thisisalmost invariably 
caused by either a loose commutator or loose core on the shaft. 
There is no remedy excepting to fit a new shaft and rebore the 
core. Another- point that receives scant attention is the fixing 
of steel bands on armatures. Makers repeatcdly send out the 
machines with the most carelessly fitted bands, very often with 
little or no insulation between band and core. These berds 
very quickly hcat, the solder melts and the band comcs oft, 
usually causing considerable damege in so doing. Agzin, 
armatures are often sent out with the bands quite slack, and 
there is absolutely no reason for this except gross carelessness 
on the makers’ part. It is better to have the cor» recessed to 
receive bands and insulation for obvious reasons. Mica, 
though usually used, is not the most suitable material on which 
to fit a steel band. It is hard, has a polished surface, and 
sooner or later the band will slip off. A band fitted on to some 
compressible material such as micanite or mica cloth, has a far 
greater chance of longer life than a band fitted on sheet mica. 

Whether the case be, that, in the past, motor makers have 
used micanite for commutator sections, or not, the writer is not 
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theoilisdirty, oil ringsare stuck, withithe result—a scored shaft, 
at other times oil is poured in and escapes into the motor case, 
often flooding the lower field coil. A good plan is to drill a 
fairly large hole in the bottom of the case to drain away the 
surplus oil. 

Regarding the bearing bushes themselves, the usual mate- 
rials, brass for solid and white metal for split bushes are usually 
supplied by makers of too soft a grade to stand the rough usage. 
A good hard phosphor bronze for solid, and a fanly hard navy 
bronze for split bushes have been found to give inonely 
superior service. 

No matter what material is used, a very thorough system of 
regular inspection of every piece of running plant is quite neces- 
sary, for otherwise the number of armatures “ down on the 
poles " will quickly become excessive. 

It should be borne in mind that the application of electrical 
power in the various steelworks processes 1s being developed at 
a very rapid rate. In the interests of the profession, therefore, 
it behoves the electrical man in charge to put in, not only in the 
case of materials, but also in bis own personal work, “ nothing 
but the best." | 
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Electric Furnaces in the Manufaeture of 
Steel. 


Bv EDWARD F. LAW. 


Summary.—A general account is given of the different types of electric furnace now available, and their characteristics and limitations are discussed. 
It is pointed out that considerable progress has been made in electric smelting, but electrical methods in this direction are handicapped in countries 


Where coal is cheap. 


The application of electricity to the manufacture of iron and 
steel has made such considerable progress within the last few 
years that no account of the iron and steel industry, as it 
exists at the present day, would be complete without special 
reference to the electric furnace. But although the electric 
furnace has long since passed beyond the experimental stage, 
there still exists a certain confusion and misunderstanding as 
to its real scope and possibilities. Moreover, such misunder- 
standings are not lessened by the rival claims of the various 
types of furnaces, and an attempt will therefore be made in 
this article to describe as briefly as possible the principal 
characteristics of the more important types of electric furnaces 
which are now in use in this country and abroad. 

In every type of electric furnace the electric energy is 
employed essentially as a means of supplying heat, and it is 
evident, therefore, that the electric furnace may assume as 
many modifications as the coal or coke-fired furnace. Just 
as we have the blast furnace for the production of pig iron, and 
various furnaces for the manufacture of steel, so we have the 
clectric smelting furnace making iron and also electric furnaces 
for the manufacture of steel. Each type of furnace must be 
considered on its own merits, and with special regard to the 
work which it is intended to perform. 


THE ELECTRIC SMELTING FURNACE. 


Owing to the high thermal efficiency of the modern blast 
furnace, the electric furnace cannot compete with it in countries 
where fuel is reasonably cheap, but in countries where charcoal 
is the only available fuel, or coke is very expensive, while on 
the other hand water power is available and pig iron fetches a 
high price, it is already proving a powerful competitor to the 
blast furnace. 

At Trollhattan, in Sweden, an electric smelting furnace has 
been working satisfactorily for some time, while several other 
furnaces have since been erected, and experiments on a large 
scale are being carried out in other localities. The problem of 
successful smelting of iron ore in the electric furnace is largely 
one of cost of electrical energy, but as compared with a blast 
furnace working with coke, the electric furnace has the advant- 
age of producing an iron of lower sulphur content, owing to the 
fact that a much smaller quantity of coke is used per ton of 
iron obtained. 

The furnaces at present in use consist essentially of two 
parts—the shaft and the crucible. The shaft resembles a blast 
furnace, and is formed of steel plates lined with firebrick. 
Below the shaft is the crucible, a steel shell lined with fire- 
bricks upon which is laid an inner lining of magnesite bricks, 
and finally à rammed mixture of magnesite and pitch. The 
electrodes, usually four in number, pass through the dome of the 
crucible. It is essential that the design of the furnace should 
allow a considerable amount of space between the surface of 
the charge in the crucible and the dome ; otherwise the brick- 
work is raised to an excessivley high temperature, whereby it is 
not only rapidly destroyed, but at the same time becomes a 
fairly good conductor and gives rise to short circuiting. The 
ore, together with a certain quantity of fuel, is charged into the 
top of the furnace through a bell hopper, and in its descent 
through the shaft is partially reduced by the ascending carbon 
monoxide, complete reduction taking place in the crucible. In 
the furnace at Trollhattan the circulation of the gas is effected 
by means of a fan which draws the gas from the top of the 
furnace and forces it into the crucible after it has been purified 


by washing. In this furnace there are four electrodes of circular 
section 24 in. in diameter and 5 to 6 ft. long, built up of lengths 
which are made to screw together so that they can be com- 
pletely used up without waste. The supply current is three-phase 
alternating of 25 cycles and 10,000 volts tension, and the two 
furnace transformers, which are coupled after Scott's method 
for 10,000 volts three-phase current, give secondary two-phase 
current, and can be regulated between 50 and 90 volts in eight 
stages, and also by different switching of the secondary coils 
from 100 to 180 volts. | 

Iron of excellent quality for the purpose of steel manufacture 
has been made in this furnace, and owing to its successful 
operation a number of other furnaces have since been erected. 

The following furnaces are either in operation at the present 
time or nearing completion :— 


Sweden. H.P. 
Trollhattan, one furnace ..............-.eeeeeeeee enne 2,500 
Domnarfvet, one furmace............cccccceec cee cece ene entente 3,500 
Hagfors, two furnaces of 3,000 H.P. ............ cee cece eee eee 6,000 
Norway. 
Hardanger, one furnace ........cccccccccccssccesnsecsoscescsneacs 3,500 


Hardanger, one furnace (extension)....................... e. 3,500 

Arendal, three furnaces of 3,000 H.P. ................. eee 9,000 
. California. 

Héroult, Shasta Co., one furnace ...................... ecce 2,000 
Switzerland. 

One Furnace «oor esor EAT MASON CON EE Ra arr C VNRM ERES 2,500 


Other furnaces are in contemplation in different countrics in 
which fuel is scarce, and there 1s no doubt that under special 
conditions the electric smelting furnace has an important 
future before it. 


ELECTRIC STEEL FURNACES. 


For the purpose of classification electric furnaces used in the 
manufacture of steel are divided into two groups: (1) Induc- 
tion furnaces, and (2) arc or, more correctly, electrode furnaces. 
The induction furnace, as its name implies, is essentially a 
transformer in which the molten steel contained in an annular 
shaped crucible constitutes the secondary winding. The heat 
being generated in the metal itself the thermal efficiency of the 
furnace is high, but in practice there are many drawbacks 
which the designers of the more recent types of furnaces have 
endeavoured more or less successfully to overcome. The 
annular shape of the crucible is a difficulty, both as regards 
original construction and repairs, and in its original form it was 
practically impossible to carry out refining operations, which 
depend upon reactions between the metal and slag, in the 
limited space available. The fact that the heat is trans- 
mitted from the steel to the slag is a further difficulty in the 
operation of refining, as it is practically impossible to obtain a 
sufficiently fluidslag. Further,the furnace can never be entirely 
emptied and a cold charge treated ; a sufficient quantity of 
the previous charge must always be left in the furnace to form a 
conductor for the secondary current. Moreover, the existence 
of a more or less delicate electrical apparatus existing in the 
body of the furnace itself is certainly not an ideal arrangement, 
and has given rise to the opinion shared by many practical men 
that the induction furnace is an electrical apparatus rather 
than a metallurgical furnace. 

From the foregoing consideration it is evident that induction 
furnaces of the earlier type such as the Kjellin and Frick are 
better adapted to the simple melting of practically pure mate- 
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rials, rather than to any attempt at refining an impure product. 
In fact, their limitations are those of the crucible furnace. In 
the Réchling-Rodenhauser . furnace the design has been 
modificd so as to permit the operation of refining. This is 
effected by having two or three annular grooves (according as 
the furnace is arranged for single or three-phase current) 
corresponding to the annular crucible of the Kjellin furnace 
which meet in the centre of the furnace, forming an open 


space in which the necessary operations can be carried out... 


In addition, secondary windings are provided winch are con- 


nected with cast-steel terminal plates embedded in the refractory 


‘material of the furnace. At high temperatures the refractory 
material becomes an electrical conductor, thereby causing an 
additional circuit, the current passing through the terminal 
plates to the central hearth and through the metal. In a 


‘furnace of this type the phosphorus in a charge can be reduced - 


from 0-066 to.0-02'or Icss in two hours, and after removing the 
‘slag and:making farther additions the sulphur can be rcduced 
‘from 0-05 to0-01 in one hour from the removal of the phosphorous 
‘slag. Án 8-ton furnace charged from a Bessemer or open- 
‘hearth furnace is capable of refining 48 to 50 tons of steel in 24 
‘hours (omitting repairs) with a consumption of electric energy 
of from. 250 to 300 kilowatt-hours per ton of steel produced. 


ELEC TRODE Fc RNACES. 


‘ In the electrode furnace the heat is generated by the resist- 
ance to the passage of an electric current afforded by an 
intervening medium which. may be either air, slag, metal or 
refractory material, either singly or in combination. It is 
evident, therefore, that in the type of furnace described under 
the name of electrode furnace a greater number of modifications 
are possible than in the case of the induction furnace. A brief 
description of the Stassano, Héroult and Girod furnaces will 
serve to illustrate the principal modifications of this type of 
furnace. In the Stassano furnace, which is a true arc furnace, 

three carbon electrodes enter the furnace at a slight inclination 
from. the horizontal, and an arc is formed immediately above 
the surface of the bath. It is therefore an air-resistance 
furnace, and the metal is heated by radiation from the arcs 
which are directed downwards. The heat is intense, but local, 

and the furnace is generally rotated in order to mix the metal 
and ensure homogeneity, although it is doubtful whether this is 
necessary. 

In the Héroult furnace the carbon electrodes are arranged 
vertieallv and at some distance apart, so that the arc 1s formed 
between the surface of the bath and the electrode, the current 
passing through that part of the bath lying between the elec- 
trodes. In both of these furnaces, therefore, the heat is 
applied entirely to the surface of the bath. "The Girod furnace 
-is somewhat similar to the Héroult, inasmuch as the current 
enters the furnace by means of vertical carbon electrodes, but 
instead of leaving by similar electrodes, it passes through the 
molten metal and leaves the furnace through water-cooled 
iron electrodes embedded in the bottom of the furnace. 

The. obvious disadvantage of the true arc furnace, such as 
the Stassano, is that the heating 1s entirely local and that the 
temperature of the arc is excessive. As this excessive tempera- 
ture is necessarily located at the surface of the bath the 
radiation causcs the roof of the furnace to become unduly 
-heated, with consequent damage and the necessity of frequent 
repairs. This does not apply to the same extent to other types 
of electrode furnaces, such as the Héroult and Girod, as the 
-Jarge size of the arcs and the vertical position of the electrodes 
largely protects the roof, but even in these furnaces the heating 
-is considered by some to betoolocal. The aim of the designers of 
‘the more recent types of furnaces has therefore been to minimise 
:the excessive heating of the arc and to apply a part of the heat 
sto'the metal by some other means. In other words, the object 
-aimed at has been to combine the advantages of the induction 
furnace with those of the arc furnace, and tlie Girod furnace 
. was the first attempt in this direction. The desirability, if not 
'the necessity, of.a type of furnace lying somewhere between the 
arc and induction tvpes is evident, if we consider the different 
functions which an electric furnace is called upon to perform 
in the manufacture of a high-grade steel. 
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In the refining of a Bessemer or open-hearth steel, for example, 
the reactions take place between the metal and a more or lcss 
This is especially the case during the temoval 
of sulphur, whiclimeccssitates a slag containing about 60 per 
cent. of lime and is therefore’ highly refractory. For this 


"purpose the arc furnace possesses distinct advantages, as it 
. supplics the heat to the surface of the bath and maintains a 


fluid slag. In the induction furnace, on the other hand, the 
heat is transmitted from the metal to the slag, so that the 


metal has to be raised to an excessive temperature in order 


that the reactions may take place. After the elimination of 
phosphorus and sulphur, however, and the addition of tle 
necessary ferro-alloys, it 18 desirable that the bath should be 
maintained in a state of quiescence if the best quality of steel 
is to be produced. For this purpose arc heating is certainly 
not ideal, and an induction or resistance heating posscsscs 
many advantages. Another instance of the work which an 
electric furnace is called upon to perform is to be found in the 
melting of ferro-manganese and other alloys. It is sometimes 
the practice to add ferro-manganese in the molten condition 
to steel, and for this purpose the melting is carried out in 
electric furnaces. This is a case of simple melting of the allov, 
the great difficulty being the prevention of oxidation, and hcre 
again the arc furnace is not best suited to the purpose. These 
illustrations are merely taken to show that neither the induc- 
tion nor the arc furnace can be regarded as perfect, and, 
although the general consensus of opinion is in favour of the 
furnace which most readily lends itself to the operation of 
refining, it is recognised that its usefulness would be greatly 
increased if 1t could be more easily adapted to simple melting 
operations. 

One of the latest types of furnace designed with this object in 
view is the Nathusius furnace. This is circular in form and 
has three carbon electrodes suspended vertically in the furnace, 
and three bottom electrodes of mild steel embedded in the 
hearth. Both top and bottom electrodes are arranged in the 
form of a triangle, and the upper ones are so arranged that 
they can be drawn up when the furnace is tilted, a precaution 
which considerably diminishes the number of breakagis. 
The current employed is a three-phase alternating of any 
convenient frequency, and is supplied to the furnace through a 
step-down oil transformer which reduces the voltage of the 
mains to that of the furnace. Different systems of connection 
are employed which it is unnecessary to describe in detail, but 
in cach case the current is caused to flow not only between one 
upper electrode and another, or between one bottom electrode 
and another, but also between the upper and bottom electrodes. 
Not only is the bath heated by the arcs on the surface, and by 
the passage of the current through it, but also by the heat 
generated in the bottom of the furnace due to the passage of 
the current between the lower electrodes. Moreover, by 


inserting a booster transformer in the circuit the heat produced 


by the bottom electrodes can be regulated to any desired degree. 
Furnaces of this type with capacities of 2to3tonsand also 5 to 
6 tons have been in operation for some years at Friedenshutte. 

There is no question that the electric steel furnace has 
secured a firm footing in England, on the Continent, and in 
America. It is now being used commercially for the produc- 
tion of all kinds of high-class steel, either from cold scrap or by 
the refining of Bessemer or open-hearth steel. 

In America large quantities of steel rails have been made, 
which, it is stated, have given exceptionally good results in 
service, and although the electric furnace is not likely to be 
uscd for that purpose in England, it is being employed success- 
fully for the manufacture of alloy steels, steel castings, and other 
steels for special purposes. Many of the alloys now so largely 
used in the manufacture of high-speed and other alloy steels 
are exclusively made in the electric furnace, and it is not too 
much to say that without it the production of these alloys to 
meet the present requirements of the steel industry would have 
been impossible. Eventually the electric furnace may take 
the place of the crucible furnace, but in the meantime it cannot 
be regarded as a substitute for any other furnace. It performs 
its own particular work and takes its own place amongst 
metallurgical furnaces. 
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Induction Furnaces and their Relation to 
the Steel Industry. 


By JOH. HARDEN. 


Summary.—After some general remarks upon induction furnaces, the author gives a survey of the conditions obtaining in various steel producing 
countries. It is rather in the production of special classes of steel than in producing steel such as is used in armour plate, and of which the specification 


is not so exacting, that the induction furnace will find its place. In the production of high-grade steels the cost of electric ene 
important so long as the resulting product is good. The characteristics of the induction furnace render it particularly applicable to this c 


is not so 
of work. 


In conclusion, details are given of the construction of induction furnaces and of the way in which it has been found necessary to make the furnace linings. 


So much has appeared in print, both in the technical perio- 
dicals and in the reports of Papers read before the various 
engineering societies, regarding electric furnaces and their 
value to the iron and steel industry, that a detailed description 
of the various types, their construction and the principles 
involved in their action, would merely be so much repetition. 
I shall therefore endeavour to restrict myself in the present 
article to an examination into some few of those problems 
connected with the economical use in the steel industry of the 
particular types of electric furnace usually described as induc- 
tion furnaces. 

Development in the past has been somewhat handicapped 
by the fact that certain of the distinctive types of induction 
furnaces have been controlled by different interests, and a step 
in the right direction has been achieved by a recent combina- 
tion of these various interests, by which the exchange of 
information relating to results obtained in the European 
countries and in America is made easier, while, in addition, it 


becomes possible to make combined use of the good points of 


the various patented types in designing future furnaces. 

In this country the induction furnace interests are in the 
hands of the Gróndal Kjellin Co. (Ltd.), of London, who now 
control the patents covering the Kjellin, Róchling-Roden- 


Plan. 
Fic. 1.—-KJELLIN FURNACE. 


Fic. 2. —FRICK FURNACE. 


hauser and Frick types of furnace. The distinction between 
these three types is sufficiently well shown for the present 
purpose by Figs. 1-4. l 

Neglecting those furnaces which have been erected from 
time to time for experimental purposes, there are now working, 
or under construction, nine Kjellin furnaces, with a total 
capacity of about 17 tons ; 17 Röchling-Rodenhauser furnaces, 
with a total capacity of about 57 tons ; and one Frick furnace, 
with a total capacity of 12 tons. At a low estimate, these 
furnaces would be capable of producing some 100,000 tons of 
high-grade steels per annum. 
# It was inevitable that some trouble should have been 
experienced in the development of these furnaces owing to the 
fact that their design and construction necessarily require 
a knowledge of electrical engineering and experience, while 
the working of them requires an intimate knowledge of metal- 


lurgy, which, as any Sheffield * steel man” knows, is not 
acquired by study alone, but, in addition, requires much 
practice in dealing with molten metals under all conditions. 

It is a mistake, however, to assume- that the induction 
furnace is in any sense a complicated or difficult device to 


: handle, either from the point of view of the electrician or the 


metallurgist. It may be regarded as a short-circuited static 
transformer, as easily regulated and controlled as any other 
static transformer familiar to the electrician. From the 
metallurgist's point of view the matter is not so simple; he 
is confronted with a device which provides him with a re- 
ceptacle in which to handle his metal, of an unaccustomed 
shape; he has available a means for heating his metal more 
rapidly and to a higher temperature than is possible in the 
usual types of metallurgical furnace ; and, finally, he finds 
that his molten charge is automatically and very effectively 
stirred, due to electromagnetic effects. Being of a conser- 
vative nature, he quails before such a wealth of improvements, 
and is inclined to upraid the “electrician designer" for 


Fic, 3.—R6cHLING-RODENHAUSER Fig. 4.—RécHLING-RODENHAUSER 
FURNACE, SINGLE-PHASE. FURNACE. 'THREE-PHASE. 


wasting his time with such a “ box of tricks." His interest 
has been aroused, however, and, with the aid of his valuable 
suggestions, improvements are rapidly being made in those 
points relating to both construction and procedure which may 
truly be said to come within his province. 

These remarks are made to emphasise the fact that success 
can only be obtained by means of the closest co-operation 
between metallurgist and electrician. An abundance of 
results have been recorded which prove beyond question that 
the induction furnace is a device by means of which all the 
metallurgical operations requiring the melting and refining of 
raw materials for the production of finished steels can be 
performed with at least equal, if not better, results than can; 
be obtained by any of the methods generally adopted. 

From an economical point of view, the value of the induction 
furnace for any particular use is necessarily determined by the 
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cost of production, which is, to a very large extent, governed 
by the cost of electric power; this, however, does not affect 
the capabilities of the furnace. 


THE OUTLOOK IN VARIOUS COUNTRIES. 


. It becomes of interest to make some comparison between 
the prospects of an increased use of the induction furnace in 
various countries of the world, and one naturally first considers 
Scandinavia, since it was at Gysinge, some 12 years ago, that 
the late Dr. Kjellin erected his first induction furnace for the 
handling of steel upon a commercial scale. ! 

Here, as is very well known, electric power may be generated 
in hydraulic turbine installations at an extremely low figure, 
a condition one would imagine particularly favourable to the 
use of induction furnaces. Sweden and Norway, however, are 
in à somewhat unique position in possessing natural supplies 
of very high-grade iron ores, from which special grades of pig 
iron may be manufactured. Both ores and pig irons find a 
very ready market, since they have few competitors in their 
particular classes ; and, as a natural result, more attention 
has so far been bestowed upon the production, preparation and 
marketing of these raw materials than upon the manufacture 
of steels, which, in the open market, would meet with similar 
products from other countries on more equal terms, and con- 
sequently command a smaller margin of profit. 

That this is the position to-day is proved by the fact that 
the number of so-called electric ore-smelting furnaces for the 
production of Swedish pig iron has increased from one furnace 
utilising 3,000 E.H.P. in 1910 to nine furnaces utilising a total 
of 29,000 E.H.P. in 1912, while during the same period the total 
capacity of the induction furnaces in commission has only 
increased from 3,500 kg. in 1910 to 5,500 kg. in 1912. 

In Germany and Austria the position is different. At the 
time when the induction furnace was first shown to be a com- 
mercial success, the high-grade steel industry in those countries 
was too one-sided so far as the trade of the world was con- 
cerned. “In his endeavours to capture a share of the world's 
steel markets, the German manufacturer found himself forced 
to deal with customers who regarded “ Sheffield steel " cheap 
at any price, and, as a natural consequence, he was prepared 
to try new processes which at that time his Sheffield rival 
would have none of. Much is due to the German manufac- 
turer for his assistance in the development of the induction 
furnace; and that his investigations have produced good results 
is shown by the fact that there are now as many as 19 induction 
furnaces, having a total capacity of 64,500 kg., working or 
under construction in those countries. 

The many improvements which have been effected in Ger- 
many in high-power gas engines, by means of which electric 
power may be produced from blast-furnace gas at the low 
inclusive figure of from 2 to 5 pfennige per unit, has also 
undoubtedly been onc of the factors accounting for the success 
of induction furnaces in this country. | 

The enormous increase during the last decade in the world's 
demand for high-grade steels for use in such industries as the 
manufacture of motor cars, where extreme competition is met 
with, is providing the opportunity needed by the German 
manufacturer for an outlet for his products, by creating a 
demand for very high-grade materials in bulk at a price which 
the Sheffield manufacturer is finding a difficulty in meeting 
under present conditions. In this connection, it is significant 
to note that it is a well-known fact that a considerable tonnage 
of German electric steel is now merchanted in Sheffield. 

A still different set of conditions is met with in the United 


States and Canada; and, so far as future development in the 


use of electric furnaces is concerned, the prospects are far 
brighter in those countries, more particularly in the States, 
than in any part of Europe. Here exists an enormous and ever- 
Increasing demand for home consumption, which under the 
present tariff laws must be met largely by home production. 
This production on a large scale and at consequently lower 
rates, coupled with the low cost of Atlantic freights, will prob- 
ably make it possible, as in other industries, to compete with 
the makers in Europe, in spite of the long and costly rail 
freights between the centre of manufacture and the seaport. 


Production on an enormous scale will be as much the maxim 
of the American manufacturer of high-grade steel as it is with 
the manufacturer of other commodities. Here, then, is an 
almost ideal field for the induction furnace, since the demand 
for high-grade steels must be great and the facilities for pro- 
ducing cheap electric power, either from water-power, gas or oil 
are at least as favourable as in any other parts of the world. 
Only during the last few months the increased interest shown 
in electric steel has been extraordinary. Advertisements of 
manufacturers of electric steel are found side by side with those 
of the makers of electric-steel furnaces in all the American 
technical papers devoted. to the steel trade; and although the 
number of electric-steel furnaces at present working in America 
is far behind the number in Europe, it requires no abnormal 
prophetic powers to forsee that in a very few years America 
will create a record in this as in so many other industries. 


CONDITIONS IN GREAT BRITAIN. 


This brief survey of conditions existing in foreign countries 
naturally brings us to a consideration of those existing in 
England. Here coal is very cheap, while water-power may be 
said to be non-existent, from which it naturally follows that 
for heating purposes pure and simple electricity is not an 
economical medium. | 

Broadly speaking, steels may be grouped into two classes : 
those which are required in very large quantities, such as 
structural steels, armour plates, &c., and those which are 
required in comparatively small quantities, such as gun- 
housing steels, special steels for forging, &c. Those steels 
which fall into the first class have not to meet such stringent 
specifications as regards their chemical and, what is of more: 
importance, their physical qualities as those which fall into the 
second class, and it is found possible to meet these specifica- 
tions by treating the raw materials in such furnaces as the 
open hearth or Bessemer converter, which are undoubtedly the 
most economical devices in which to carry out the cruder 
metallurgical processes of the steel industry. 

Those steels which fall into the second class have, however, 
to meet very stringent specifications. It is found impossible 
to produce them by means of the above-mentioned methods, 
and it was only by the introduction of the crucible melting 
process that the results required were obtained. That the 
results obtained by this method have been little short of 
marvellous is very well known to any steel maker; but that 
in many respects the process is crude and costly will be ad- 
mitted when it is remembered that such barbarities as the 
puddling of the clay for the crucibles by men with bare feet 
still exist. . 

As in other countries, the modern desire for speed in all 
methods of transit, and the consequent development of a 
multitude of machines and devices to meet a variety of 
strenuous conditions, is leading to a rapid increase in demand 
for steels of the so-called ‘“‘ crucible” grade in bulk; and as this 
demand increases, so does the value of the induction furnace 
as a means of production become more evident. 

Since the cost of electric power is high, the use of the electric 
furnace should be restricted to the final treatment of hot metal, 
refined to the utmost economical degree in an open-hearth or 
Bessemer furnace, if the greatest economy is to be effected. 
Special cases may, however, arise in which it is d^sired to treat 
high-grade scrap in such small quantities as to preclude the 
idea of melting in an auxiliary furnace, when it becomes an 
economical procedure to carry out the entire melting aud 
finishing in the induction furnace. | 
The question of the cost of producing these high-grade steels 
is becoming, then, one of primary importance, and it has been 
frequently demonstrated that, in spite of the high cost of 
electric power in this country, the induction furnace is able 
to produce steels in bulk to meet any specification which cannot 
be fulfilled by the steels produced by means of the open-hearth 
process at a cost very considerably below that at which they 
can be produced by means of the crucible process. l 

In these days of easy and rapid communication, it is idle to 
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suppose that any advantages which the British steel maker 
may have held over his foreign rival, due to his having exclu- 
sive knowledge of those intricate processes for the production 
of high-grade steels, will long remain with him, and, so far as 
skill in manufacture is concerned, he must inevitably meet his 
rival on even terms. In other words, the magic of a Sheffield 
brand will have departed unless it is backed by a price com- 
parable with that of a corresponding foreign brand. So far 
as export trade is concerned, the British manufacturer has this 
advantage over his foreign rival, particularly the American: 
that a large percentage of his raw material is in close proximity 
to the manufacturing centre, while the manufacturing centre 
is near the seaport. This advantage, backed by a reduction 
in cost of manufacture, such as may be obtained by the employ- 
ment of induction furnaces, should ensure that the British steel 
maker will retain the large share of th? world's markets for 
high-grade steels which he at present enjoys. 

In this brief summary of conditions appertaining to the 
steel trade in various countries, it has been my aim to give some 
indication of the field in which the induction furnace may find 
a wider application in the future. 

That it will find many and varied us:s there can be no manner 
of doubt, since its inherent characteristics are exactly those 
which modern science is teaching are needed to achieve the 
results in steel production demanded by present-day condi- 
tions. These characteristics may be summarised as follows :— 


(a) Exact control of temperature of the charge. 
(b) Entire freedom from contamination of the charge by 
the heating medium. | 
(c) Automatic motion of the molten charge assisting, refining 
and * killing." 
These effects are the fundamental characteristics of the 
induction furnace, and in reducing them to practice much 


Two- PHASE. 


Fic. 5.—ROcHLING-RODENHAUSER FURNACE, 


advancement has already been mad» which will be found 
recorded in the many publications and Papers relating to the 
subject, and which have from time to time been published. 


DESIGN AND CONSTRUCTION OF INDUCTION FURNACES. 


The most interesting advancement so far unrecord:d is the 
design of a twe-phase induction furnace on the lines of the 
Róchling-Rodenhauser furnace, by means of which it is hoped 
to effect considerable economy by reducing radiation losses 
and by improving the electromagnetic conditions. 

The distinctive features of this new type of furnace will be 
seen from the diagram in Fig. 5. 

A and B represent the cores of two identical single-phas: 
transformers, each designed to carry about half the load. C 
and D are the two primary coils, separated by annular spaces 
E and F from the lining shell G. The front and back of the 
furnace hearth, which is indicated by I, are connected by the 
narrow annular ducts J and K, which will contain the metal 
forming the two secondaries of the transformers. Provision 
is made to prevent the slag from entering and obstructing thes? 
ducts. The shaded exterior part L represents the lining sur- 
rounding the hearth I and ducts J and K. 

It will readily be seen by a comparison with the diagrams 
3 and 4 that this form of furnace has several advantages over 
the single and three-phase arrangements, both of which types 
have been built. The complication of the three-phase furnace 
hearth and roof were soon found in practice to be so great that 


the type has now been abandoned, in spite of the fact that the 
electromagnetic conditions, as compared with those in the 
single-phase furnace, were much improved. In the case of the 
single-phase furnace the shape of the hearth and roof is ex- 
tremely simple, and many furnaces of this type are giving 
excellent results in practice. The electromagnetic conditions 
are, however, less satisfactory, and an improvement in this 
respect is desirable. 

In the arrangement of the two-phase furnace shown above, 
it is hoped to combine the good points of both the three-phase 
and single-phase types. It will be seen that the shape of the 
hearth is identical with that of the single-phase furnace, while, 
owing to the fact that the cores surround the narrow heating 
channels, and not, as in the case of the single-phase furnace, 
the wide hearth containing the greater part of the charge, 
which must, for mechanical reasons, be separated from the 
core by a considerable space filled with lining material, the 
magnetic leakage is considerably reduced and a higher power 
factor rcsults. 


Fig. 6. 


A, voltmet2r; B, ammeter; C, wattmeter; D, synchroniser; E, power factor indi- 
cator; F, voltmeter; G, voltmeter; H, to synchronous motor; I, to induction motor 
for starting synchronous motor ; K, furnacs transformer coils ; L, regulating transformer. 


A further advantage is gained by the fact that the lining of 
the hearth may be designed with a view to reducing the 
radiation losses to a minimum, since the space devoted to this 
part of the lining will not have such an appreciable effect upon 
the electromagnetic conditions as is the case in the single- 
phase type. The use of the two-phase type does away with 
the necessity for introducing an expensive motor-generator 
set, with single-phase low periodicity generator, between the 
furnace and any existing two or three-phase supply. 

In the case of the larger size of furnaccs, and if the periodicity 
of the supply is normally high, the power factor may be regulated 
by the installation of a rotary cond?nser. For a three-pha:? 
supply the regulating transformer, for varying the voltez> 
at the furnace terminals and consequently the temperature. 
may be designed on the Scott principle. By designing th? 
furnace transformers for normal-periodicity current the iron 
section of the core becomes much less than is the case with 
the low periodicities, which are essentia! to large single-phas? 
furnaces. 

As a matter of interest to the electrician, I give a diagram, 
Fig. 6, of the switching gear and connections which would be 
employed for a two-phase furnace supplied with power from 
two-phase mains. The voltage-regulating transformer would 
be arranged for hand operation, and is preferably in mecha- 
nical or electrical connection with the circuit-breaker, in order 
satisfactorily to break the large inductive load before switching 
over from one step to another on the regulating transformer. 
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"The furnace itself, being in reality merely a short-circuited 
transformer, will stand the sudden switching on or off of high 
currents without any ill effects. 

The question may arise to the electrician as to the nature 
of the furnace load and its effect upon the surrounding supply 
network and central station, and I have therefore given the 
diagrams in Fig. 7, illustrating the conditions in a 2-ton 
Kjellin furnace and showing that the load is not subject to 
large fluctuations. It is, indeed, almost entirely under the 
control of the operator, the slight automatic change in the 
electrical conditions being due to the effect of the chemical 
ond thermal changes in the bath, and, since these only take 
place slowly, no ill effect results from it. This is particularly 
the case with a furnace used for the treatment of hot metal, 
since less thermal change takes place in the charge during the 
time of its treatment. 

In any device for utilising a comparatively costly source of 
heat, such as electric power, the question of radiation loss 
becomes one of the greatest importance. Unfortunately, the 
heat-insulating values of refractory materials suitable for 
furnace linings have so far received but scant attention from 
the scientific world, and there is no doubt that were more 
practical data upon the subject available a very noticeable 
improvement in furnace efficiencies would quickly be made. 

Mr. Carl Herring, in the United States, has recently dealt 
with this subject in an article published in “ Metallurgical and 
Chemical Engineering," Vol. IX., Nos. 1 and 12. He draws 


by expansion, while at the same time it must be dense enough 
to prevent excessive percolation of molten metal through the 
interstices between the particles of which it is composed. Its 
chemical effect upon the composition of the charges is, of 
course, also of great importance. 

In any furnace all these qualities are very desirable, but in 
none 80 much as in the induction furnace, and in none are they 
more difficult to attain. The high temperature possible, the 
automatic motion of the molten metal, both most desirable 
characteristics when under control, and the peculiar shape of 
bath, make the design and construction of the lining one of 
prime importance. 

In the first 1}-ton induction furnace built by Dr. Kjellin, 
at Gysinge, an acid lining consisting of silica brick was used. 
It was found, however, that too much silica was absorbed by 
the steel, probably due to the eroding action of the circulating 
metal, and it was soon abandoned in favour of a basic lining, 
which was constructed as follows :—10 kg. of finely ground 
burnt magnesite were mixed with every 500 kg. of sintered 
magnesite, to which were added 40 kg. of Holland clay, reduced 
to a paste with water and some boracic acid, when it was ready 
for ramming in the furnace round a suitable template. For 
a complete lining up to the level of the molten metal some 
2,700 kg. of this mixture was used. The lining above the level 
of the metal was finished with a course of magnesite brick. On 
this lining 285 tons of steel from cold material, representing 
about 210 complete charges, could be produced. 


attention to the fact that there exists no universally accepted 
system of thermal units, and suggests that the system of units 
employed in electrical practice should be applied. Thus, he 
would refer to the resistance of a substance to the passage of 
heat as being so many “thermal ohms." This nomenclature, 
I fear, is somewhat apt to be misleading, and will no doubt 
be improved upon. 

From the values given by him, I have selected the following 
as an illustration of the necessity for exercising care in selecting 
the materials for furnace linings :— 


i Thermal ohms 


Substance. Tom perature. 


| perin. eub. 
Magnesia brick ..................... About 1,000?C. | 13:0 
Firebrick...................eeeeeeeeee. About 1.000?C. 22-0 
Pine brick: jessssedsecscss p ete ig About 400°C.-800°C 41:0 
Fire bric kiss: doteresaebdleve pair. Mean 0°C.-500°C. 67-0 
Silica brick ....................... About 1,000°C. 41:0 
Asbestos, 36 lb. per cubic foot... 5 609°C. | 166-0 
Asbestos with air cells ............ * ? | 416-0 
Mineral wool ............. enne » Hye O 7 | 731-0 


Those of us who are interested in the question of electrical 
furnaces cannot but feel indebted to Mr. Herring for raising 
this most important question in so able a manner. 

In addition to its heat-insulating value, a lining must, 
besides being of sufficient mechanical strength to carry the 
charge, be capable of withstanding the internal strains set up 
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The use of water in bringing the lining mixture to a proper 
degree of plasticity, to enable it to be rammed into place, was 
improved upon later by the use of hot tar, with which it is 
possible to obtain a more homogeneous and less porous lining, 
better caleulated to withstand the tendency of the molten 
metal to percolate through the pores. 


The Róchling-Rodenhauser furnaces at the Róchlingsche 
Eisen & Stahlwerke, at Völklingen, in Germany, and at 
Vereinigte Hüttenwerke Burbach-Eich Düdelingen Akt.-Ges., 
at Luxembourg, are all lined in the following manner: The 
furnace castings are first protected by means of layers of fire- 
brick, which also serves to a large extent as the principal 
protection against radiation losses and rarely require replace- 
ment. On the bottom surface of firebrick is first rammed, by 
means of automatic stamps, to the level of the hearth bottom, 
a layer of a mixture of carefully roasted dolomite and tar, 
ground and intimately mixed in suitable mills. Templates 
of cast iron for shaping the hearth and the heating channels 
are then placed in position, and more of the lining mixture 
is rammed round them, after which they are removed and the 
top of the lining finished off with dolomite bricks. 


The roof of the hearth and the heating-channel covers are 
formed of silica bricks carried in suitable frames. Before 
placing the roof in position the lining is dried by placing cast- 
iron rings in the channels, the temperature of which is raised 
gradually to a point just below the melting point of the cast- 
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iron rings by increasing the current in the transformer winding. 
These rings may be well coated with graphite and oil to retard 
oxidation. As soon as vapours from the burning tar have 
ceased to be evolved, the roof and channel covers are placed 
in position, a charge of molten pig is run in and the temperature 
further increased to the maximum required to complete the 
final sintering of the lining. . 

In a 4-ton furnace the time required to replace a worn-out 
lining may be analysed as follows :— 


Tearing out old lining and ramming in new ......... 24 hours. 
~ Burning out tar with hot rings ............... eee 6 , 
. Completing the sintering of the lining .................. 6 y 


During the burning and sintering processes some 230 units 
would be consumed. 

Such a lining as described above will stand from 90 to 125 
charges of hot metal, or from 360 to 500 tons, according to the 
class of steel produced, which determines the time required for 
fining any particular charge. 

I have already indicated some of the difficulties which have 
had to be faced in the design and construction of linings, and 
it will be of interest to give some description of a lining which 
has been evolved by the Poldihütte Co., a well-known Austrian 
firm, after much experimental work with a 4-ton tilting 
Kjellin furnace. This firm, who installed their furnace in 
January, 1908, early realised the importance of the lining 
question, and set themselves, with conspicuous success, to 
solve the difficulties involved. 

The problem was complicated by the fact that the furnace, 
in addition to being fittcd with tilting gear, was mounted upon 
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Fic. 8.—SEcTION or POLDIHUTTE LINING. 


’ A, a single course of firebrick ; B, a single course of magnesite brick ; C, a single cours» 
of firebrick round the outsid2 wall of the furnac2 shell M ; D, a 11 in. channel filled with 
asbsstos wool on ths inside of the firebrick Jining C ; E, a channel similar to D round the 
transformer cooling jacket N; F, rammed magnesite mixture; G, paper cylinders; H 
magnesite brick; I, magnesite sand sloping outwards from 1L in. depth; J, ramm:d 
magnasite mixture; K, aluminis:d surfac:; L, heating channel; M, furnacs sh ll ; 
N, cooling jacket. 
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a carriage, and provision was made for rotating it round a 
vertical axis to facilitate teeming operations. Under thesc 
drastic conditions, with the usual type of rammed magnesite 
lining, it was found impossible to obtain more than 49 charges 
without a renewal of the lining becoming necessary, on account 
of the appearance of cracks. = | 
After much experiment, it became evident that no simple 
form of rammed lining was suitable for the conditions under 
which the furnace was handled, and tests were then made with 
a lining compounded of several layers of materials having 
different compositions, with a view to localising the cracks 
which so rapidly appeared. Working on these lines, so much 
improvement was made that in 1909 the average number of 
charges obtained from a lining amounted to about 200. 
From this date improvement was rapid, as the following 
table of results showing the average number of charges 
obtained during a period of three months indicates :— 


Ist quarter of 1910 -iccccssssticsvissscvevensvaaeiesates 227 charges. 
2nd a IDIO aeinn ar a 259 js 
àrd > p IDIU: aisoissa 262 » 
4th às 1910- 2o oen esee Eua AER Edo 288 ‘ 
Ist T LOD -istsosekteition rur Ou E Melde 386 s 
2nd » TOLL E use sut oc t ovis Us 392 ji 
3rd 5 VOLT. oia a S 491 T 


. The final lining evolved, which is fully patented, is indicatcd 
in Fig. 8, representing a vertical section of the lining. 
` The lining is constructed in the following manner: First, 
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the bottom of the furnace shell (M) is covered with a single 
layer of firebrick (A) ; upon this a layer of magnesite brick (B) 
is laid, using as cement a mixture of magnesite powder, lime 
and water. The outside of the shell (M) is then laid with a 
single course of firebrick (C). Round the inside of this fire- 
brick, and round the outside of the cooling jacket (N), are 
fitted spacing pieces of wrought iron, which are fitted into 
place in somewhat the same manner as the staves of a barrel, 
and form the templates for the asbestos-wool channels (D) and 
(E). The spacing pieces have holes punched in the top ends to 
facilitate removal, and in the case of those round the cooling 
jacket (N) are held in place by a steel band, and in the case of 
those round the firebrick lining (C) by means of wood staging. 


Cylinders built up of three or four sheets of cartridge paper 
and tracing cloth, with the smooth surface outside, are then 
placed in position at (G), and strengthened temporarily by 
means of well-oiled sheet-iron cylinders. This prepares a 
space into which a mixture of well-roasted dolomite and tar 
carefully prepared is rammed. The remainder of the mag- 
nesite bricks (H) are now laid upon a sloping layer of magnesite 
sand (I), using the same cement as before, while gradually, 
as the number of courses are increased, the sheet-iron cylinders 
holding the paper-covered rammed dolomite (F) in place, and 
which for ease of working are built upon parts, are withdrawn. 


In preparing the mixture for the lining (J) of the heating 
channel (L) much care is taken. It is made up of an equal 
proportion of three materials: first, high-grade '' Veit" or 
“ Styrian" magnesite, ranging in size from $in. to 1$ in. ; 
second, similar material varying in size from jin. to ĝin. ; 
third, fine crushed magnesite bricks from old linings, with 
which is mixed 1 per cent. of finely ground “ Thomas ” slag. 
Care is taken to remove all impurities, particularly metallic 
oxides, as far as possible. E 

Equal parts of these constituents are intimately mixed 
with hot tar until a homogeneous substance is produced, which 
when squeezed in the hand forms into firm balls. Too much 
tar will cause the mixture to flow when rammed; with too 
little it will not bind well. Having prepared this mixture, it 
is rammed in while still hot on top of the magnesite bricks (H) 
up to the level of the heating-channel bottom. The channel 
template of well-oiled cast iron is then placed in position and 
the ramming completed. 

After drawing the spacing pieces forming the channels 


(D) and (E) and filling the spaces with asbestos wool, which may 


be used repeatedly for many linings, the channel template 
is removed and the lining is ready to be dried in the usual 
way with cast-iron rings electrically heated. 

- To the first charge which is worked about 12 1b. of aluminium. 
are added, with sufficient scale or rusty iron to oxidise it. The 
alumina formed fluxes the rammed magnesite, forming a 
surface which resists th» percolations of the molten iron. 

The advantages of this lining are that the troubles due to 
vibration and expansion in all directions have been to a very 
large extent overcome. As regards its thermal insulating 
value, unfortunately there are at the present time insufficient 
figures available to determine the extent to which improve- 
ment in this respect over th» more simple types of lining has 
been effected. 

The conclusions to be drawn from this brief survey of the 
induction-furnace position may b» summarised in very few 
words. As in all things, there is room for further improve- 
ment, and I have tried to indicate upon what lines development 
is proceeding. 

Up to the present time the scope for the economic use, par- 
ticularly in this country, has not been wide, owing to the fact 
that they are still somewhat ahead of their time. All evidence, 
however, points to the fact that the growth of the demand, for 
which they, as instruments, will provide the supply, is fast 
reaching those dimensions required to demonstrate that 
induction furnaces are a necessity to the steel industry. 

Their inherent characteristics are of such value that it is 
safe to say that they will not be relegated to the limbo of 
forgotten inventions without leaving an abiding mark upon 
the history of this age of steel. | 


- 
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998 One Reliable Metor is worth 
fen of the other kind 


And Adnil Motors ave reliable. You, as an Engineer, 
know what this «means—no worry—no breakdowns 
when you're depending on the machine carrying you 
through—in fact, none of the numberless causes for 
delay which destroy your peace of mind. That’s the 
a . way Adnil Motors are built, and we know that every 

motor turned out by us is nearer perfection than any 
other make—we guarantee them for 12 months against 
electrical or mechanical defects. 


The 3-phase motor, type D.M., illustrated is verti- 
lated enclosed, and has a combined short-circuiting 
and brush-lifting device fitted, thus enabling you to 
lift the slip ring brushes after the motor has been 
started. Think of the increased life of the slip rings, 
the brushes and brush gear ! 


Our Price List 204E deals with this motor and otzers 
of its type, but we make motors for every purpose. 
Just write stating your requirements, and we will put. 
before you by return a selection that cannot bu 
satisfy you. | 


ADNIL ELECTRIC Co., LTD., | 


Adnil Bullding, Artillery Lane, LONDON, E.C. 


Telephone: LONDON WALL 3840. 


FOR ALL 


PURPOSES, 


* KEITH.BLACKMAN ” “KEITH” 


FORGE & CUPOLA BLOWER. | STEEL PLATE FAN. 


JAMES KEITH & BLACKMAN COO, LTD. 


| 

| 

| 
27, FARRINGDON . AVENUE, LONDON, . 
AND AT NEWCASTLE, GLASGOW, MANCHESTER, LEEDS, BIRMINGHAM, &c. 
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.. The Eleetric Are Furnace in Steel 


Production. 
By W. S. GIFFORD. 


 "Summary.—4A brief account is given of progress in England in the use of the clectric furnace, and then some details in regard to the ar» typ? 
of fürnace as developed by Dr. Héroult. A sample charge shect and curve of electrical input are reproduced. 


The electric furnace may now be said to have reached the 
stage where the only improvements to be looked for are in 
matters of detail in working methods and construction. After 
several years of tests of various types of furnace it has become 
generally recognised thet in order to obtain successful rcsults 
with the electric furnace it is essential that its refining powers 
should be utilised, and that it should not be used solely for 
melting high-class scrap. 

In countries such as Sweden, with its cheap power and pure 
ores, there may be an opening for furnaces which do not refine, 
but elsewhere it is being found necessary to compensate for 
thé expense of electric treating by the use of cheaper raw 
materials. This is more especially the case with steels of inter- 
mediate quality for axles, tyres, &c., where the margin of profit 
is comparatively small, and where it is difficult to obtain a 
much higher price for steel of a superior quality. 


Fic. 1.—15-Ton PATTERN HÉROULT ELECTRIC FURNACE AT WORCESTER, 
Mass. AMERICAN STEEL & WIRE Co. (U.S. STEEL COoRPN.). 


In England, at the present moment, electric furnaces are 
only being employed for making the higher grades of steel, but 
on the Continent and in America there 18 hardly any variety of 
steel which is not being made electrically. 

This can be seen if the products of a few typical installations 
are considered. 

Axles, tyres and structural steel have been made for some 
time past by the Deutscher Kaiser Company at their works at 
Bruckhausen. After experience with two 7-ton Héroult 
furnaces, they have recently started a 28-ton furnace of the 
same type, which is, up to the present, by far the largest elec- 
tric furnace constructed. Full details of this installation have 
not yet been published, but it is understood that it is working 
In conjunction with a 28-ton Bessemer converter. 

Steel for weldless tubes is being made electrically by the 
Mannesmann Tube Co. at their works at Saarbrucken and 
Dalmine. It was stated in a recent annual report of the com- 
pany that the steel made was highly satisfactory, and that from 
the first the furnace had worked without a hitch. 


Rails are being made by the United States Steel Corporation 
in their 15-ton furnace at South Chicago (Fig. 1). Mr. W. R. 
Walker, of the United States Steel Corporation, stated in a 
recent Paper that 5,600 tons of standard electric steel rails hed 
been in service for two years, and had been exposed to e!l 
possible conditions of severe service without any case of 
breakage being reported. Owing to the fact that the wear at 
a given carbon content is equal to that of a higher carbon 
open-hearth rail it is possible to use a lower carbon steel, with 
8 consequent gain in toughness. 

Wire billets are being made by the same company in a 15-ton 
furnace at their works at Worcester, Mass. | 
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Fic. 2.—ViEWw or 2}-TON HéRoutt FURNACE. 


Shells and armour plate are being made by the Imperial Steel 
Works, near St. Petersburg, and at the Royal Hungarian 
Arsenal, at Diosgyör. 

There are so many works engaged in the manufacture of 
tool steel that it is unnecessary to select any one as an example. 

Castings are also being made in various works, including 
Georg Fischer’s at Schaffhausen, who have recently formed a 
company in Sheffield with the idea of selling in this country 
castings made electrically in Switzerland. 


PROGRESS IN ENGLAND. 


In England, as is to be expected, the majority of electric 
steel furnaces at present are situated in Sheffield. The oldest 
of the arc type is the Héroult furnace at Edgar Allen’s, which 
has now been in operation for two and a-half years. The 


` furnace is of 24 tons capacity and works in conjunction with a 


basic open hearth furnace, making miscellaneous steels. A 
24-ton Héroult furnace has been working at Messrs, Vickers’ 
works in Sheffield since January, 1911, and, as a result of over. 


Speen eenwess SS 
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a year's work with it, it was decided to erect an 8-ton three- 


den furnace, which will shortly be ready. This will be the . 


argest furnace at work in England, and will be the first three- 
phase Héroult furnace in this country. 

Messrs. Thos. Firth's 23-ton furnace has also been in opera- 
tion for 18 months. In this case cold scrap is being melted. 
A Gronwall furnace, which wes previously operated by the 
Sheffield Annealing Co. for deinonstration purposes, has re- 
cently been taken over by Messrs. Darwin & Milner. 

Steel castings are being made by the Electro Flex Steel Co., 
at Dunston, where three Stassano furnaces are in operation, 
and Messrs. Lake & Elliot, at Braintree, Essex, who have a 
2-ton Héroult furnace. This last installation is interesting as 
being in a district where no power supply is available, and a gas 
engine is consequently required. In both these cases castings 
are being made largely for the automobile trade, where th^ 
demand for stecl instead of malleable iron castings 1s steadily 
growing. AA. 

The Skinningrove Iron Company will also shortly erect a 
15-ton Héroult furnace as soon as the necessary power is 
available. This furnace will be employed to refine steel from 
a Talbot furnace for making rails. 

It will be seen from the above description of the work being 
done by electric furnaces in England and abroad that at present 
the development in this country has not been on as broad lines 
as elsewhere. The electric furnace has been used principally 
to replace crucibles for making tool steels, alloy steel and 
castings. In these cases the electric process has had to com- 
pete chiefly with the crucible, and in this competition it has the 
great advantage of being far less costly. ‘It has, therefore, only 
been necessary to show that the quality of steel produced is 
equally good. This is a comparatively easy matter to demon- 
strate, as it is only necessary to test the steels made by the 
different processes against each other. The large number of 
cases in which crucibles have been replaced by electric furnaces 
show that as regards quality the latter have gained a recog- 
nised position. It has never been seriously disputed that the 
cost of the electric furnace was much lower, but recent ad- 
vances in practice make the gain even larger than it was pre- 
viously. The average power consumption used to be about 
150 kw. hours per ton, but in the more modern installations an 
average of less than 600 kw. hours per ton has been maintained 
over prolonged periods. "The following charge sheet shows the 
class of work that has been done recently. The results are 
certainly very good, but they are by no means exceptional, 
with a well-designed and well-operated plant :— 


Commen: CUr airea epa re ve 5.40 p.m. 
Charge— 
sls By: de EE 2 tons 10 ewt: 
First Slag— 
P € 90 Ib. 
MTOR OBS uos uesepe vae decr Pee T UE EA 45 lb. 
SING TOMONVCC. «eoe Qo ioter core xi bre doo Obss 8:30 p.m. 
Second Slag— 
Die 2 oon Os rug ene lox bee sa ua addu tR 90 Ib. 
FlüOE SDAXF o E cives EE snc arai 45 lb. 
Ferro-MIIGOD 2.52 oens isti oEEEHE SEPAN OS RE E MEA 22 lb. 
Ferro-manganeso ......... eese eene nenne 7 lb. 
Coke dúst aum 4 lb. 
Caraforth pig is cissis ices ssrcs dcsasncidecaeecess 55 lb. at 8:50 p.m. 
ATO MINIM eec 1 lb. 
snc Me eeoa rnEeE 9 p.m. 
Total timo 5. dcos ier eoa ied eE PALES 3 hours 20 min. 
Tots nlf8- ovt x cot rcr on Ere dE esM 1,320 
Units sr e — 552 
Weight produced ........................... 2 tons, 7 cwt., 2 qr., 15 1b. 
; C Mn P. S. Si. 
AOA TER oni | oiz 0-18 0005 trace 0-037 


Ingots—sound. 
"*ASlag— before and after cast, white and falling. 


It is obvious that the electric furnace is far cheaper than the 
crucible, but when the wider question of making steels of inter- 
mediate quality for axles, tyres, &c., is considered, the exact 
cost becomes of greater importance, and small economies, due 
to improvements in design and methods of working, may make 
the difference between success and failure. It may, therefore, 
be of interest to see along what line advance has been made, 


and where progress is probable in the future. It may be con- 
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fidently said that there are not likely to be any radical altera- 
tions made in the designs of the furnaces. The simplest type 
of furnace is the best, and the earlier furnaces were designed 
with as few complications as possible. Theimprovements have 
taken, and are likely to take, place in the details of existing 
furnaces rather than in the invention of new types. 

One of the chief sources of difficulty in the earlier days of 
electric furnaces was the electrodes. These were expensive 
and broke constantly, especially when of large diameter, and 
the waste of the stub ends was a serious factor. It is now, 


. however, possible to obtain excellent electrodes of large 


diameter from several makers on the Continent and in America, 
and the introduction of screw sockets and nipples has made it 
possible to use the whole of the electrode. The standard is 
constantly rising, and the cost is no longer prohibitive for com- 
paratively low-priced steels. | 

The cost of repairs to the roof and bottom has never been a 
very serious item in well-designed furnaces. A silica brick 
roof will last for from 80 to 110 heats when melting cold scrap, 
and can be replaced in about two hours, while the bottom 1s 
simply fettled with dolomite between the heats, though the top 
two courses of magnesite brick have to be replaced from time 
to time. i 

Advances have also been made in reducing the self-inductance 
of the furnace. By suitably crossing the conductor bars be- 
tween the transformers and the furnace an improvement in the 
power factor has been obtained. 
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Fic. 3.—WATTMETER CURVE OF INPUT WHEN MELTING COLD SCRAP. 
HfRovuLT FURNACE. 


The introduction of three-phase furnaces has gone far to- 
wards reducing the power bill. The 15-ton Héroult furnaces 
at South Chicago and Worcester were the first to use three- 
phase current, which involves the use of three electrodes instead 
of two, but 24-ton and 3-ton furnaccs of the same type are now 
in use in several places. The use of a motor-generator is thus 
avoided when, as is most common, the power supply is two or 
three phase, and only static transformers are required. The 
latter have, of course, a far higher efficiency, and the capital 
outlay is much reduced. Improvements in the design of the 
electrical equipment prevent violent surging on the mains, and 
large furnaces using 1,500 kw. are in operation with static 
transformers without causing any trouble to other users of the 
System, or even to the lighting. The accompanying watt- 
meter curve (Fig. 3) shows typical fluctuations on a 2j-ton 
Héroult furnace when melting cold scrap. 

With these improvements the use of an electric furnace in 
conjunction with an open hearth or Bessemer would in many 
cases be advantageous for making medium-priced steel. The 
extra cost of treatment in the electric furnace can often be 
more than counterbalanced by using cheaper pig, and by the 
saving in the wear of the lining of the melting furnace. 

It is, of course, impossible to generalise, and each case must 
be considered separately, but there is no doubt that in many 
ceses a steel of superior quality can be made without increase 
in cost. 

The question of the relative advantages of melting cold 
scrap and refining steel taken from another form of furnace 
must also be considered separately in each case. The adven- 
tages of melting scrap are that the first cost of the installetion 

„is considerably lower, ord less space is occupied, while the 
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N? 1169 See ) Write for Particulars to— 


|THE CAMBRIDGE SCIENTIFIC INSTRUMENT D, LTD, 
| 


CAMBRIDGE, BNGLAND. | 


th ‘ADVANCE | 


Electric Pyrometer. 


This Pyrometer consists of a cheap and durable fire-rod, 
which is projected into the furnace or bath; an indicator; 
and a pair of wires. 


The fire-rods are mechanically strong and will withstand 
even severe blows. 


A number of furnaces may be connected through switches 
to one indicator. 


For further particulars apply for pamphlet No. PII6 to 


BRITISH INSULATED & HELSBY CABLES, Ltd. | 


Manufacturers of all classes of Electric Cables. {| 


Hoad Office: PRESCOT, LANOS. | Works: PRESCOT and HELS9»Y. 
BRANCH Orricgs: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN and BELFAST. 
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double process is usually cheaper to operate, unless the cost 
of power is very low, and it is, of course, quicker. "When scrap 
is being melted, about four heats in 24 hours can be made, 
whereas with hot metal as many as 15 heats have been com- 
pleted in 24 hours. Another factor to be considered is the 
relative cost of pig iron and scrap. In some works where there 
is a large supply of scrap it pays to melt it electrically. On the 
other hand, where basic Bessemer or open hearths are already 
installed, it may be possible to work them in conjunction with 
the electric furnace. | 

In this connection it may be of interest to consider the 
method in which existing furnaces are being worked. Of the 
Héroult licencees in Austria six were melting, or intend to melt, 
scrap, and two to refine basic open-hearth metal. In Belgium 
two are working in conjunction with basic open hearths. In 
France one is working each proccss, in Germany three refine 
stcel from Bessemers, 10 from open hearths and three melt ; 
in Italy two melt, in Russia three refine. Switzerland, Sweden 
and Canada each have one furnace melting scrap, and in 
Mexico two are to melt. In the United States two melt scrap 
and five refine open hearth, and one basic Bessemer steel. 


OTHER APPLICATIONS OF ELECTRIC FURNACES. 


Pig Iron.—The electric reduction of iron ores has been 
making progress recently in Sweden and California, but it is 
not as yet commercially possible in Great Britain. In both the 
former countries power can be developed very cheaply, while 
there is a large supply of timber suitable for making charcoal 


but no coking coal. In England, however, it would be im- 
possible to compete with blast furnaces. 


Ferro-manganese.—Electric furnaces for melting  ferro- 
manganese are now being employed in the United States and 
the Continent, and there is no doubt that in many cases they 
could be successfully employed in English steel: works where 
low carbon steel is made. It has been shown that by-the usc 
of molten ferro-manganese the quantity required can be rc- 
duced from 20 to 30 per cent., and the steel is less liable io 
break in rolling, owing to the increased activity of the ferro- 
manganese, and its complete diffusion and regularity through- 
out the ingots. If the melting is done in a cupola the loss is 
from 20 to 22 per cent., while the loss in electric furnace melting 
is under 1j per cent., a saving of 20 per cent. which far more 
than counterbalances the cost of electric melting, which should 
not exceed 30s. with power at 0-6d. per unit. Electric furnaces 
of the ordinary steel-melting types are being employed for th‘s 
work. >. 2: 

I have endeavoured to show the lines along which our foreign 
competitors have advanced, and the cases in which their ex- 
ample might be profitably followed in Great Britain. The 
chief of these are the extension of the electric furnace to replace 
the crucible for tool steels and in the foundry, its introduction, 
in combination with other melting furnaces, for the manufac- 
ture of steels of intermediate quality, and for melting ferro- 
manganese. It is being profitably employed abroad for all 
these purposes, and there is no reason why in many cascs its 
use should not be equally profitable here. In any case the 
question is well worth the consideration of British steel makers. 


Pyrometry. in Steel Works. 


By CHAS. R. DARLING, A.R.C.S.I., F.L.C., WH.EX., &C. 


Sumiairy.—J gon r.] account is given of the various mcthods at present available for the measurement of high t2mperitures. These 
include thermo-coupnl:s, thormal radistion pyromet»rs, electrical resistance methods, optical pyrometers and calorimetric pyrometora. 


The importance of accurate temperature control, in con- 
nection with the various processes involved in the manufacture 
of iron and steel, has been amply demonstrated during recent 
years. It has been proved that in certain operations the 
variation of a few degrees in temperature causes such a pro- 
found difference in the finished product that it is essential, in 
order to secure uniformly successful results, to call in the aid of 
suitable pyrometers. Even in cases when the exact tempera- 
ture attained is not of great moment—as, for example, re- 
heating furnaces—it is often possible to effect an economy in 
fuel by the use of pyrometers. Nevertheless, manufacturers 
are still slow to take advantage of the assistance thus afforded, 
an attitude for which various reasons may be assigned. 
Primarily, the financial saving effected by a temperature-regu- 
lating device should, at least, cover its cost and upkeep ; and 
it is often doubt on this point which acts as a deterrent to a 
would-be purchaser. It has, unfortunately, not been an un- 
common experience for steel makers to obtain instruments 
which, although probably suited for laboratory research, have 
proved entirely useless under workshop conditions. In this 
connection the makers of pyrometers have been largely to 
blame ; but, during recent years, many improvements, from a 
practical standpoint, have been made. The instrument- 
makers have realised that the object of a pyrometer, when 
used for industrial purposes, is to save money, and have devoted 
attention to the production of appliances which are durable, 
sufficiently accurate and cheap. It is safe to predict that the 
marketing of reliable pyrometers at reasonably low prices will 
lead to their extended use in steel works, to the advantage of 
maker and user. | 
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In the iron and steel industry, at the present time, pyro- 
meters are used fairly extensively, but by no means universally, 
in connection with the processes of hardening, temvering and 
annealing ; for the regulation of the hot-blast in blast-furnaces ; 
for controlling the temperature at which molten metal is 
poured ; and for governing the general working of re-heating 
furnaces. To these uses must be added the experimental 
determinations in the works laboratory, by means of which the 
correct working temperatures are decided. The type of pyro- 
meter used depends upon the temperature to be measured, 
the accuracy desired in the indications, and whether records 
are required. Generally, up to 1,000°C., the thermo-electric 
method is used ; above this temperature the thermal-radiation 
instrument is found most serviceable. Less frequently, resis- 
tance, optical, calorimetric, or fusion pyrometers are employed, 
the choice of instrument usually being decided by the nature 
of the work in hand. In order to discuss the advantageous 
uses of the several types in connection with steel manufacture, 
it will be convenient to treat each under a separate heading. 


THERMO-ELECTRIC PYROMETERS. 


The thermo-electric method of measuring furnace tempera- 
tures has been more extensively followed than any other, owing 
to several outstanding advantages. It is reliable, automatic 
and, with proper precautions, sufficiently accurate for all prac- 
tical requirements. The equipment, moreover, is cheaper than 
that required for other methods ; and any ordinary repairs can 
be executed by a skilled workman without involving the cost 
and delay entailed by returning to the makers. Since the year 
1886, when Le Chatelier first demonstrated the reliability of 
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the method, many improvements have been made, notably in 
connection with indicators, and many makers now supply 
cheap and satisfactory pyrometers of this type. 

The metals originally used to form the thermal couple—plati- 
num and rhodio-platinum alloy—are still employed, particu- 
larly when it is endeavoured to measure temperatures exceeding 
1,000°C. by this method ; or two rhodio-platinum alloys, of 
different composition. Up to 1,000°C. the couple platinum- 
iridio-platinum is equally good. These couples, however, are 
expensive, and the tendency of the metals named to rise to 
prohibitive prices has led to the successful introduction of 
couples made from cheap metals, which, in spite of numerous 
academic objections, have been found to give good results in 
practice. When cheap metals are used, it is possible to make 
strong junctions, immune from breakage, the custom being to 
weld the metals together, as shown in Fig, 1, which represents 
a modern form of iron-constantan junction. The constantan 
rod C is welded to one end of an iron tube, I, and insulated 
from the sides by asbestos or other suitable packing material ; 
terminals being placed at the free ends of rod and tube, from 
which leads may be taken to the galvanometer or indicator. 
In addition to iron and constantan, junctions of steel and nickel, 
of nickel and carbon, and of two different alloys of chromium 
and nickel (*‘ nichrome ") have been successfully applied. The 
advantages of base-metal junctions are not restricted to cheap- 
ness and strength, but, in addition, such junctions develop a 
higher E.M.F. than couples of the platinum series, and hence 
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permit of the use of a cheaper and less fragile indicator. The 
upper limit, for continuous use, of iron-constantan junctions, is 
about 800°C., although with care occasional readings to 900°C. 
may be taken. Nickel-carbon and iron-nickel junctions are 
used up to 1,000°C., whilst nichrome junctions will withstand 
1,200°C. All the temperature range in connection with 
ordinary hardening, tempering or annealing of steel is thus 
covered by base-metal junctions of one kind or another, as well 
as the temperatures employed in re-heating furnaces. The 
future of thermo-electric pyrometers, for general furnace use, 
appears to lie in the direction of base-metal junctions. It 
should be mentioned, however, that prolonged heating beyond 
the recognised wor king range is disastrous, and has been the 
cause of most of the breakdowns experienced with base-metal 
couples. 

Thermo-electric indicators are now obtainable from many 
sources, and have been brought to a satisfactory pitch in respect 
to cost and accuracy. The d'Arsonval mirror galvanometer, 
either in original or modified form, is still employed when an 
open scale is desired, and may be used in the workshop if 
mounted satisfactorily. Lambert’s anti-vibration mounting, 
in which the galvanometer is hung on three springs fastened to 
a tripod stand, is used throughout the Royal Gun Factory, 
Woolwich Arsenal ; and the same mounting is used in the 
Roberts-Austen photographic recorder. Pivoted indicators 
are all made of the moving-coil, spring-controlled type, the 
shape of the dial being decided by the position in which the 
instrument is to be placed for observation. It is now customary 


to divide the scale so as to read millivolts on the upper portion, 
and temperatures on the lower. It is essential, for workshop 
use, that the cases shall be dust-proof, and that the indicator 
shall be sufficiently robust to admit of handling without injury, 
points which, on the whole, have been well attended to by 
makers in general. 

The protection of a junction from the deleterious gases or 
vapours in a furnace is a matter of great importance, particu- 
larly when wires of the platinum series are used. Platinum is 
easily corroded by vapours containing phosphorus or silicon, or 
by the fumes arising from lead and other metals. In clean, gas- 
fired furnaces a seamless steel tube, with welded end, is sufhi- 
cient to secure adequate protection ; and even in the lead baths 
used in the heat-treatment of steel, no harm results to the 
junction provided the immersed part of the protecting-tube be 
made of mild steel bored from the solid. At least, this is the 
writer's experience ; although R. S. Whipple states (THE ELEC- 
TRICIAN, Aug. 30, 1912) that rapid deterioration of the wires 
occurs, accompanied by a considerable falling-off of E.M.F., 
when only a steel tube is used for protection. As opposed to 
this statement, it may be mentioned that in the Gun Factory at 
Woolwich, which possesses the largest installation of thermo- 
electric pyrometers in Britain, the protection afforded by mild- 
steel tubes has been found satisfactory after years of experience ; 
nor has the alleged deterioration been observed. The matter 
is worthy of further investigation under working conditions, as, 
evidently, much depends upon the nature of the steel used as 
sheath, and also upon the character of the furnace gases. The 
alternative—to use a porcelain tube to protect the wires, and a 
steel sheath to protect the porcelain tube—is undesirable, as, 
owing to the bad thermal conductivity of the porcelain, the 
indications of the pyrometer will lag considerably behind the 
true temperatures during the heating or cooling of a furnace. 

Above 1,000°C. some other material than mild steel is neces- 
sary as sheath; and fireclay or graphite compositions are then 
generally used; a certain amount of lag being, in such cases, 
unavoidable. Vitrified silica is not to be recommended, as 
devitrification occurs and the sheath becomes friable. 

Base-metal couples may occasionally be used without pro- 
tection ; a steel sheath, however, is advisable to prevent oxi- 
dation, and thus to prolony the life of the junction. 

The accuracy with which temperatures may be read by the 
aid of thermo-electric pyrometers hinges largely upon the so- 
called “ cold " junction, and in the past both makers and users 
have been at fault in neglecting this fact. In the common type 
the junction-wires pass up tlie tube to terminals in the head, 
from which leads are carried to the indicator. Two thermal 
junctions are thus formed in the head of the pyrometer, which 
are the seats of E.M.F.s, and thus influence the readings. If 
the temperature of the head be constant, and identical with 
that existing when the indicator was marked, no error arises ; 
but in practice, unless precautions are taken, the temperature 
of this part varies greatly as that of the furnace changes. It is 
frequently necessary to insert the pyrometer through the top of 
the furnace, in which case the hot air rising plays upon the head 
and causes serious discrepancies. Insuch cases, when accuracy 
say, to 10°C. is desired, a water-cooled head should be used, or 
à compensating arrangement adopted. 

Peake's compensating leads, for use with the platinum metals, 
consist of wires of copper-nickel alloys, which, when coupled to 
the junction wires, give rise to equal and opposite electromotive 
forces, so that only the E.M.F. of the hot junction is operative. 
In order to compensate a base-metal couple, such as iron and 
constantan, leads of these metals may be used, as shown in 
Fig. 2, which represents the writer’s method. In this figure, H 
represents the hot junction, and a cold junction, C, is formed in 
the interior of the indicator. By an automatic device actuating 
the pointer, fluctuations due to changes in the temperature of 
C are compensated by a movement of the pointer over the scale. 
When, in exact tempering or other operations, an accuracy of 
10°C. or less is necessary, no continued success 1s possible unless 
careful attention is paid to the cold junction, or à compensator 
used. 

When a number of furnaces are under observation an 
economy may be effected by coupling several pyrometers to a 
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single indicator. Fig. 3 shows two pyrometers, A and B, 
arranged in this manner, either of which may be connected to 
the indicator by plugging in at C. Evidently, this arrange- 
ment may be extended indefinitely ; but it is essential that the 
wires in each pyrometer shall be identical. It is therefore 
necessary, in an installation of this type, that the wires shall 
be made from the same ingots, as experience shows that slight 
differences in composition may produce large variations in 
thermo-electric value. Wires of rhodio-platinum alloy, ob- 
tained from different sources, but each stated to contain 10 
per cent. of rhodium, have been found to differ by 40 per cent. 
in the E.M.F. generated when coupled to the same piece of 
platinum. With this necessary precaution an installation 
may be used to advantage in large works, the indicator being 
located, if desired, in the manager's office, thus enabling a 
check to be kept on a whole set of furnaces. 

Records are frequently of great value in the heat treatment 
of steel, as by the aid of such a good result may be imitated, or 
a bad one amended ; and, in addition, the labour of continuous 
personal observation is obviated. The Roberts-Austen photo- 
graphic recorder, in which a spot of light from the mirror of a 
galvanometer is received on a moving sheet of sensitised paper, 
may be used to advantage when accurate readings are required 
between assigned temperature limits, but possesses the draw- 
back that the records require fixing. "Various ink recorders 
are in use, in which a boom from the galvanometer suspension 
is caused to descend periodically by means of clockwork, 
making an ink-mark on a moving sheet of paper. The draw- 
back to the more extended use of recorders has hitherto been 


Fic. 3. 


Fia. 4. 


the large cost ; but cheaper makes, quite satisfactory in work- 
ing, are now being introduced. 

All thermo-electric pyrometers should be tested periodically 
by comparison with a standard at a temperature near the usual 
working point. If placed in common salt at its solidifying 
point, for example, the reading should be 800?C. or 1,472?F. 
À substance suited to any given working temperature can be 
discovered by reference to a table of fixed points. Any error 
can thus be discovered and allowed for. 


THERMAL-RADIATION PYROMETERS. 


Although thermal-radiation pyrometers, suited to the re- 
quirements of the workshop, were only introduced in 1904, the 
many advantages possessed by these instruments have already 
secured for them a wide adoption, which is likely to extend 
greatly in the future. In these pyrometers the temperature 
is deduced from the intensity of the radiations emitted from the 
hot substance, and hence it is not necessary to place any part 
of the instrument in the furnace, thus avoiding the deteriora- 
tion which inevitably results when materials are kept at high 
temperatures for prolonged periods. A second advantage is 
portability, as a fixed position is not necessary for this type of 
pyrometer. They are adapted for taking records, and, finally, 
the upper range of temperature which may be measured is 
practically unlimited. Radiation pyrometers are the natural 
complement to the thermo-electric, and are the best to employ 
under circumstances in which the latter class cannot be used 
to advantage. In controlling the working temperatures em- 
ployed in connection with nickel steels, and other steel alloys, 
the radiation pyrometer has been found to be of great service. 
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Two types are now available. In that due to Féry (Fig. 4) 
the rays from the heated substance are focussed by a movable 
concave mirror on to a small thermal junction, the wires of 
which pass through the external tube to a galvanometer ; or 
on to a small bi-metallic spiral which actuates a pointer directly 
by coiling or uncoiling as its temperature changes. In the 
Féry instruments the reading is independent of distance so long 
as the junction or spiral, as the case may be, is covered by the 
image of the heated object, and is located 1n the plane of the 
image. The latter condition is secured by moving the mirror 
by means of a rack and pinion until correct focus is secured, as 
seen through the eyepiece placed opposite a hole in the mirror. 
In the form due to Foster (Fig. 5) the mirror is fixed, and rays 
reflected from it are received by a small thermal junction, 
placed so as to be in the same plane as the image of the open end 
of the tube. So long as the lines joining the extremities of the 
mirror and the opening, when produced, full within the heated 
surface, the readings will be independent of the distance. In 
the fixed-focus form due to Thwing, the radiations are received 
in a cone, at the narrow end of which is placed a thermal couple. 

The correct use of any of these instruments depends upon the 
observations being made under “ black-body " conditions, as 
the division of the scale is based upon the fourth power radia- 
tion law, which assumes such conditions. Any enclosure, kept 
at a constant temperature, behaves as a “ black body,” or full 
radiator; and hence in taking the temperature of a block of 
steel the reading must be made whilst the steel is in the furnace. 
If the block be removed, and the reading taken in the open, the 
figure obtained will be far below the truth, owing to the absence 
of the effect produced by the hot enclosure. Many errors have 
arisen through neglect of this fundamental precaution, causing 
the user to doubt the reliability of the pyrometer, as, unfor- 


- tunately, the modern developments of the laws of radiation are 


not yet widely known. In taking the temperature of a closed 
furnace, a fireclay tube is placed through the wall of the furnace, 
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closed at the hot end, and the pyrometer presented to the ex- 
ternal open end, and focussed on the end wall. This arrange- 
ment realises true black-body conditions. 

The indicators used in radiation pyrometers in which a 
thermal junction is present are similar to those employed for 
thermo-electric pyrometers. The temperature scale, however, 
is not evenly divided, as the divisions must increase in size 
progressively with the temperature, according to the fourth- 
power law. The earlier forms were rather too fragile for 
workshop use ; but latterly more robust indicators, calculated 
to stand a fair amount of rough usage, have been introduced. 
The range of temperature can be made to suit the requirements 
of the purchaser, but it is not customary to take readings below 
700°C. with radiation pyrometers for various reasons. 

Any thermo-electric recorder may be used with a radiation 
pyrometer, special charts, divided along the temperature axis 
according to the fourth-power law, being made for this purpose. 
Double recorders are also in use in which two records may be 
taken simultaneously. 

The special advantages of radiation pyrometers in steel 
works are firstly, portability, enabling intermittent readings 
to be taken at a number of furnaces with a single instrument ; 
secondly, in quenching à number of separate articles each may 
be sighted in turn before removal from the furnace, and uni- 
formity thus secured ; and, thirdly, temperatures beyond the 
economic range of thermo-electric pyrometers may be quickly 
and accurately measured, such, for example, as that of molten 
steel before pouring. A difference of a few degrees, even at 
high temperatures, is easily detected ; but it is always essential 
that the space between the heated object and pyrometer shall 
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be free from solid particles, such as coal dust, which would 
impede the radiations. As an instrument of general utility 
in a steel works, the radiation pyrometer is difficult to surpass. 


RESISTANCE PyROMETERS. 


The resistance method of measuring high temperatures, 
originally suggested and put into practice by Sir W. Siemens, is 
still used to some extent in steel works, but the modern tendency, 
based upon experience, is to restrict the use of pyrometers of 
this type to lower ranges of temperature and to special experi- 
m^ntal work. In theory the method is more accurate than 
the thermo-electric ; in ordinary practice the superiority in 
this respect 1s, to say theleast, doubtful. Platinum is the only 
feasible metal to use as the resistance coil, and the temperature 
13 deduced by measuring the resistance of the coil. The rela- 
tion between the resistance of platinum and its temperature 
is now accurately known, and as it is easily possible to 
measure resistances to à small fraction of an ohm, similarly 
delicate temperature readings may be obtained. The correct- 
ness of the observations, however, depends upon the constancy 
of the platinum coil, and any variation in diameter, due to 
permanent stretching or other cause, will produce errors great 
in magnitude. In these instruments, therefore, surface corro- 
sion—which would hardly affect a thermal junction—must he 
specially guarded against; and hence resistance pyrometers 
are usually provided with an inner porcelain sheath surrounded 
by an iron tube, or the coil is placed in magnesia contained in 
an iron tube. - In either case the result produced i is to cause a 
considerable lag, so that in a furnace in which the temperature 
is changing the reading at any given moment is erroneous, 
and hence the possibility of a fine reading 1s of no practical 
service. Again, above 900°C:, as Sir W. Crookes has recently 
shown, platinum is distinctly volatile, which accounts for the 
common experience that resistance pyrometers, when kept at 
temperatures above this for any considerable period, become 
unreliable. The accuracy of resistance pyrometers is, there- 
fore, only manifested when the temperature to be measured is 
quite steady and below 900°C. 

Indicators for resistance pyrometers are in reality arrange- 
ments for measuring resistance, but marked so as to indicate 
corresponding temperatures. In some the Wheatstone bridge 
principle is used ; in others a differential galvanometer method ; 
whilst in a third class the measuring device is a form of ohm- 
meter. The drawback to the former two methods is that an 
adjustment 15 necessary before a reading can be secured, always 
8 nuisance in a workshop, particularly ` when the instrument 1; 
in unskilled hands. The ohmmeter form of indicator is auto- 
matic, and in this respect superior to the others. All forms, 
however, are more costly than a thermo-electric indicator, and 
arc only superior in accuracy under the special conditions 
mentioned above. There 13 little to choose between the 
diferent patterns of indicators made by various firms, quite 
a number of satisfactory instruments being now available for 
the purchaser. 

Recorders for resistance pyrometers depend for their action 
on the completion of an electric circuit by means of a boom 
carried by the galvanometer suspension, the result of closing 
the circuit being to actuate a mechanism which introduces a 
greater or less resistance in opposition to that of the pyrometer, 
until a balance is obtained. The mechanism simultaneously 
moves a pen over a chart, so divided as to register temperatures. 
These recorders are from their nature fragile and costly, and 
should never be entrusted to unskilled hands. Excellent 
records, however, may be secured under proper conditions. 

In the iron and steel industry the resistance pyrometer 1s 
used for relatively low-temperature work, such as in controlling 
the hot blast in blast furnaces. In experimental furnaces, 
capable of accurate regulation, readings may be taken with a 
good instrument to within 1°C., so that the resistance method 
i3 of great value in investigating the difference produced in 
steel by minute temperature alterations during treatment. 
For the general routine work of the steel foundry, however, it 
possesses no advantages over the thermo-electric method, and 
is more costly, either in the form of a single instrument or an 
installation. 
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OPTICAL PyROMETERS. 


Judgment of temperature from the colour of the heated 
substance is often sufficiently accurate in connection with 
forging and rolling operations, and a trained workman often 
acquires a high degree of skill in gauging correct working heats 
by the eye. When, however, as in hardening or tempering, & 
temperature correct to within a few degrees must be acquired, 
a more certain colour-detector than the unaided eye is requisite. 
Moreover, at dazzling heats, the eye is quite incapable of 
judging temperatures ; and hence the appliances known as 
optical pyrometers have been devised to estimate tempera- 
tures by the colour method. The various forms are based on 
the common principle of matching the brightness of the red 
part of the light emitted by the hot source against the corres- 
ponding red light from a standard, equality being obtained by 
varying the brightness of the light from the source or the 
standard. Fér y's optical pyrometer (Fig. 6) is a typical ex- 
emple of this class. Light from a standard lamp, S, is con- 
centrated by a lens on to an inclined mirror of plain glass, a 
piece of red glass being placed between the lens and mirror. 
The ravs, after reflection, pass through a second lens and are 
received in an eye-piece. Light from the source passes through 
a piece of red glass, R, and two oppositely placed prisms, P, 
and P, of darkened glass. The rays afterwards enter the 
objective of the telescope, and pass through the plain glass 
mirror to the eye-piece, so that the image of source and standard 
appear side by side. By means of a screw the wedges P, and 

P, are advanced or withdrawn until 

a match is obtained, when the tem- 

perature is read on a scale, graduated 
at known temperatures, to give the 
reading corresponding to the position 
of the wedges. In the Holborn- 

Kurlbaum form the standard — a 

4-volt carbon filament lamp — is 

varied to equality by means of a 

series resistance, and the tempera- 
ture deduced from the current used 
by the lamp when matched to the 

source. . 

In steel works optical pyrometers 
are used to determine the tempera- 
ture of masses of metal whilst inside 
a furnace, or of molten metal in the 
ladle: They possess .an advantage 
over the thermal-radiation pyro- 

- meter in the respect that the read- 
1143 are E by stray radiations. On the other hand, 
optical pyrometers cannot be applied to taking records, and 
must be adjusted for every reading. Their use is, therefore, 
restricted to casual observations in “special cases, where pyro- 
metrs of other types are for some special reason unsuitable. 


CALORIMETRIC PYROMETERS. 


The so-called “ water " pyromoter is still used in steel works, 
although by no means eccurate in its indications. In the 
modern form a cylinder of nickel is heated in the furnace and 
then dropped into a known quantity of water, the temperature 
of the furnace being deduced from the rise in temperature of the 
water. For various reasons the indications are not reliable to 
within 30?C., when a reading in the neighbourhood of 900*C. is 
taken. Moreover, a separate experiment must be performed 

each time a reading is required, involving the time and labour 
of an operator. The calorimetric method must inevitably be 
superseded by others of a more accurate and expeditious kind ; 
and the fact that its use has not already been dispensed with is 
due entirely to the conservatism of those firms which still 
employ it. 
Fusion PyYROMETERS. 

When a definite temperature has to be attained by a piece of 
steel in order to carry out a process such as hardening, the 
ascending temperatures being of no consequence, a material 
which melts exactly at the desired temperature may be placed 
upon the article, and watched until it is observed to melt, 
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Several sets of materials, of known fusion points, are on the 
market, such as Seger pyramids, Watkin's recorders and 
Brearley's “ sentinels.” These materials, the melting points of 
which are progressive, may also be used to determine the tem- 
perature of a furnace by inserting several, and observing which 
are melted and which intact ; the accuracy of reading depend- 
ing upon the interval between the melting points of successive 
pieces. The method is simple and cheap, and where much 
routine work is carried out at one definite temperature it 
may beemployed with advantage. The method is not to be 
recommended, however, in following the temperature of a 
furnace, as continuous observation, of a rather troublesome 
kind, 1s involved. 
SPECIAL APPLIANCES. 

In the works laboratory it 1s possible to conduct observations 
with a much higher degree of accuracy than in the working 
furnaces. In order to enable accurate researches to be con- 
ducted on critical points, and the effect of heat treatment on 
steel, many devices have been introduced. These include 
potentiometers capable of measuring extremely small E.M.F.s ; 
curve tracers, such as those of Saladin and Brearley ; thermo- 
regulators for keeping the temperature of experimental furnaces 
constant, &c. The requirements of practice and experiment 
have, on the whole, been adequately met by the production of 
suitable instruments, 


In conclusion, it should be pointed out that no single pyro- 
meter is suited to all purposes, and if a manufacturer is 
desirous of installing pyrometers in his works he should not 
take the first that is placed in front of him. He should 
endeavour to find out which type has proved most satisfactory 
in the class of work contemplated, and thus use the experience 
of others to his own advantage. Each instrument-maker will, 
of course, extol his own appliances, and it is, therefore, neces- 
sary for the purchaser to exercise caution, lest he find himself 
saddled with a costly equipment which may not meet his 
requirements. It should also be clearly understood that a 
pyrometer of any type needs intelligent supervision in order to 
secure the best results; and, in the case of an installation, a 
skilled attendant, thoroughly conversant with the instruments, 
is essential. Many of the failures experienced with pyrometers 
have been due to improper oversight, although it has been the 
custom, in such cases, to blame the instruments. In estimating 
the saving likely to accrue from the adoption of pyrometers, the 
economy in fuel resulting from a uniform method of working 
should be considered, as well as the securing of a desired con- 
dition in the finished articles. No steelmaker who has trouble 
in producing identical results in his materials when requisite 
should be without a suitable pyrometric outfit, which, if 
properly chosen, converts the uncertainty of rule-of-thumb 
methods into the certainty of scientific precision. 


Flywheel Load Equalisers. 


Notwithstanding the fact that notions to the contrary 
abound, we hold that it is the first duty of an engineer to apply 
his talents in such a way that his principals derive monetary 
benefit. In order for this to be the case it is necessary so to 
design machinery and plant that the all-year efficiency is a 
maximum, or, in other words, that the return for a given 
capital expenditure is à maximum. When the load on the 
plant is constant the problem is a comparatively simple one, 
but the effect of loads which are subject to wide variations from 
hour to hour, and of loads which vary rapidly from second to 
second, is to make a financially satisfactory solution much 
more difficult. It 1s with the rapidly varying load that we 
shall brieflv deal in this article. 

The problem of the rapidly varying load is the most difficult 
Which the electrical engineer has had to solve up to the present, 
and the elegant solution is undoubtedly a triumph of engineer- 
ing skill. The number of winding engincs, ore briducs and 
reversing rolling milis that have been equipped for electrical 
operation during the last 10 years beers eloquent testimony 
to the efficiency of the equipments. The features which 
characterise electrification are: (a) Simpicity, (b) ezse of con- 
trol, (c) reliability and (d) economy. In steel works the prob- 
lm of the rapidly varying logd is of prime importence, and as 
continuous rolling mill equipments are fully dealt with else- 
where in this issue, all the examples which we shall give will be 
of reversing mill equipments. It should here be stated that 
&'l the published tests show that markcd economies have been 
effected by the electrification of reversing mills. With elec- 
trificd rolis the steam consumption per horse-power-hour at 
the rolls is about 19-5 lb., and with the latest type of reversing 
inill engine the best figure that has been obtained is 27-5 lb. of 
steam per horse-power-hour. Asan indication of the capacity 
of electrically driven mills, the following figures obtoincd in 
operation from the plant at Rombachhütte mzy be of inter st : 

67 tons, 2 in. square billets per hour, elongation 11-5 
83 , Qin. ,, x 9 9-86. 
106 , 3lin  , a s 5-3. 

In the reversing mill it is necessary constantly to reverse the 

mill-motor from full-power (sometimes 10,000 H.P., 15,000 H.P. 


or 20,000 H.P.) in one direction to the same amount of power in 
the other direction in about five seconds. Further, as the 
average demand is approximately 10 per cent. of the maximum 
demand, it is necessary that the peak loads should be taken by 
a buffer arrangement, so as to enable a comparatively small 
generating station to take charge of the load, or to prevent the 
sudden heavy demand interfering with other consumers when 
the supply is taken froma distant source through long feeders. 
With properly designed load-equalising plant the load factor 
in either case will be such as to give maximum economy. 
Numerous tests of reversing mill equipments have shown that 
it is possible to reverse the direction of rotation of the heaviest 
mill motors from full specd forwards to full speed backwards 
upwards of 30 times per minute when running on light load. 
Th» principle of the flywheel load equaliser will readily be 
understood from the following : When the speed of a flywheel 
alters, the energy stored in the wheel alters, and since the 
energy stored varies as the square of the speed, it follows that 
if the speed is reduced by 20 per cent. the energy store 1s re- 
duced by 36 per cent. Thus, if in a wheel running at normal 
specd the energy stored up is 27 million ft.-lb., for a 20 
per cent. reduction of speed the energy given out would be 
9-7 million ft.-lb., and if the change of speed is effectcd 
in 10 seconds energy is given out at the rate of 58-2 million 
ft.-lb. per minute, which corresponds to 1,768 H.P. A 
550-volt dynamo driven by the wheel would give out 2,400 
amperes. Suppose, then, that instead of the motor subject to 
rapidly varying loads being connected direct to the line, a 
motor-generator set provided with a heavy flywheel 1s inter- 
poscd. From a knowledge of motor characteristics 1t 18 evi- 
dent the machines can be connected in such a way that at times 
when the demand is less than the average demand the speed of 
the motor-generator will increase, so storing energy in the 
wheel ; also that when the demand is greater than the average, 
if the specd of the motor-generator set is automatically re- 
duced, the flywheel returns energy which helps to drive the 
dynamo which supplies current to the armature of the mill 
motor. Thus, although the load has varied between wide 
limits in a very short interval of time, a constant supply of 
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energy equal to the average demand has been drawn from the 
source. The elementary load-time curve OBCDEt?,t,, shown 
in Fig. 1, will enable the reader to follow the arugment. During 
the interval O to t the demand is less than the average, and an 
amount of energy proportional to the area OFG is stored in the 
flywheel. During the interval ¢ to t, the demand is in excess 
of the average, and to meet this the speed of the wheel 1s auto- 
matically reduced by such an amount that energy propor- 
tional to the area GBCDH is liberated. From t, to ts the de- 
mand again falls below the average, and energy represented by 
the area EHJ¢,f, is stored by speeding up the wheel. 

If W —- weight of wheel in pounds, and V, and V, the upper 
and lower limits of speed (at the radius of gyration) in feet per 
second, then when the speed of the wheel is reduced from Yi to 
V,, the change of kinetic s 


6(KE) = 2 2—V.2) ft-lb, . . . . (D 


and, neglecting losses, this PN obviously be equal to the area 
GBCDH (Fig. 1), if the scales are properly selected. Therc- 
fore, when the load-time curve (or power diagram) OBCDEX(L,/, 
(Fig. 1) is known the change of kinetic energy, and the weight 
of the wheel can be quickly determined. 
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It is customary to allow a specd reduction of 15 per cent., 
and the energy abstracted from the wheel is represented to 
scale by the cross-hatched area abed (Fig. 2). If in the above 
expression, equation (1), 0-85V , is substituted for V, we get 


ó(KE) -glV 2—(0-85V ,2)] 
—0-00135 WV,3 ft-lb. . . . . (2) 


Although cast-stcel wheels have been run at peripheral speeds 
of 20,000 ft. per minute, we shall here assume a specd of 
18,000 ft. per minute, or 300 ft. per second, as representing 
average conditions. The radius of gyration of a cast-steel 
wheel is approximately 0-78 times the radius, hence V ,— 234 ft. 
per second, and from equation (2), ó/KE)-— 238W ft.-Ib. 
With scel plate wheels of th» kind large ly us:d in America, a 
peripheral speed ot 24,000 ft. per minute may be assumed, and 
the radius of gyration of a flat circular disc is 0-707 times the 
radius. The value of V, corresponding to this peripheral speed 
is 282 ft. per sscond, and ó(KE)—346W ft.-lb. In the 
foregoing the flywheel effect of the rotating parts of the motor- 
generator set has been neglected, but as this represents a con- 
3:derable amount, it would have to be taken into consideration. 
Actual figur.s will be given in a later section of the article. 

The wind ge loss is not easy to determine, but from a number 
of tests mədə by Dr. Becker* on smooth surface wheels 
varying from 6 ft. 6 in. to 14 ft. 6 in. in diameter, and 4 in. to 
31 in. in width, the weights being from 3 to 50 tons, and the 
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* ** Elektrische Kraftbetr. u. Bahaen," September, 1907. 


peripheral speeds 18,000 to 21.000 ft. per minute, the following 
expression for the windage loss was obtained :— 

Horse-power loss =0-0513V25 x 0-093D?(1 + 0:465 B?)/105, 
wherein V — peripheral speed in feet per second, D= — diameter 
in feet, and B — width in feet. 

Within the limits given the calculated value is in fair agrec- 
ment with the observed value, but at higher peripheral specds 
the loss will increase at a much greater rate.. Windage losses 
of as much as 55 kw. have been observed, ard in order to 
minimise the loss the wheels should be highly polished, ard 
enclosed in cast-iron or sheet steel cas:s. 

At one time it was thought that trouble would be experi- 
enced with the bearings owing to the heavy loads and high 
peripheral speeds, but the doubt was quickly dispelled. It is 
usual to allow a specific pressure of about 75 lb. per square 
inch of projected area of bearing surface for bush type bearings 
lined with white metal. The bearings are generally about 24 
diameters in length, and to avoid undue strains they are of the 
self-aligning type. Lubrication is effected by oil under pres- 
sure from either motor-driven pumps (in duplicate) or an ele- 
vated tank, into which the oil is pumped. Many installations 
are provided with water-cooling arrangements for each of the 
min bearings. In the large electric reversing mill equipment 
recently put into operation at the works of the Algoma Steel 
Company, of Sault Ste. Marie, Ont., Canada, all of the bearings, 
both on the motor-generator set and on the mill motors, are 
provided with three distinct methods of lubrication, ring 
SUBE: oil flooding and pressure lubrication. Under ordinary 
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running conditions the pressure lubrication can be dispensed 
with, but it is very useful in starting.* When the motor- 
generator set comes to rest the oil film 1s squeezed out of the 
bearings, and unless this film can be established again before 
starting, a torque of about 60,000 lb.-ft. units would be re- 
quired to move the set from rest. It has been found, however, 
that the oil pump quickly re-establishes the film so that the set 
begins to revolve on the first resistance step, and acceleretcs 
smoothly to full-specd without any abnormal demand on thc 
generating station. In this installation a small motor-driven 
pump furnishes the oil for both the flooded lubrication ard 
pressure lubrication s ee The overflow from the bearirgs 
passes through a cooler and filter, and then is pumped up into a 
storage tank from which it flows by gravity into the bearirgs. 
Valves are provided so that at starting the oil can be pumpcd 
under pressure direct into the bearings. 

In order to facilitate the starting of a flywheel set a pneu- 
matically or electrically operated barring gear may be uscd. 
In the equipment at Messrs. Dorman, Long's, the A.E.G. pro- 
vided a 15 H.P. motor and gear arrangcd i in such a way thet it is 
put out of action automatically when the set reaches a specd 
of about three revolutions per minute. Since the whole of the 
energy stored in the wheel has to be dissipated before the sct 
can be brought to rest, it is usual to fit braking appliances for 
quick stopping. Experiments show the retardation due to 
frictional resistance is such that the energy stored at 560 revs. 
by Mr. B. T. McCormick, 


* * Electritication of a Reversing Mill," 
“ Proceedings," Am. Inst. E. E., April, 1912. 
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per minute will rotate a 40-ton wheel for about 3 hours after 
the current has been interrupted. One method of braking is 
to excite with continuous current the winding of one phase on 
the driving motor. Other less common methods of braking are 
by means of eddy currents in the rim of the flywheel or water- 
cooled mechanical brakes. | 

Before describing a number of typical installations it is 
necessary briefly to consider the electrical arrangements. 
Reduced to its simplest form the diagram of connections of the 
equipment is shown in Fig. 3. The mill motor is constantly 
excited, and the speed is controlled by varying the voltage 
supplicd to the armature, the voltage being varied by 
means of a regulator in the starting dynamo field. To reverse 
the motor the starting dynamo field is reversed. Thus all 
heavy switchgear and control apparatus is eliminated, and the 
rheostatic losses are negligibly small. The only protective 
devices that are necessary are a hand-operated emergency 
switch and an automatic overload cutout, worked by a relay. 
The emergency switch is under the control of the driver, and 
opens the field of the starting dynamo or exciter, thereby 
bringing the mill motor to a standstill immediately it is opened. 
This switch can also be opened automatically by means of the 
relay if the current in the armature circuit becomes excessive. 
The automatic cut-out opens the armature circuit of the mill 
motor, and protects the continuous-current machines against a 
possible short-circuit. - | 

In order that the flywheel may help the main motor when 
the load increases, it is necessary for the speed to be decreased. 
This can be done in the case of a direct-current motor by com- 
pounding the field, and in a three-phase motor by inserting 
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Fic. 3.—ELEMENTARY DIAGRAM OF CONNECTIONS OF REVERSING MILL 
EQUIPMENT. 


rcsistance in the rotor winding (Fig. 4). If it is desircd that 
the slip should follow a certain linc it is necessary to provide a 
device which will allow the flywheel and the driving motor to 
be arranged in a certain relation to one another. For the 
specd control a liquid rcsistance, consisting of metal platcs 
suspendcd in a tank of slightly acidulatcd water, is largely used. 
The depth of the platcs in the liquid and the corresponding 
value of the resistance is altercd by means of a small motor 
(known as a slip motor), the armature of which is free to turn in 
either direction through a certain angle corresponding to the 
movement it is necessary to give to the resistance platcs. The 
slip motor is energised from the stator of the main motor, and 
its armature carries an arm to one end of which the rcsistance 
plates are attached, and the other end carrics an adjustable 
counterweight. When the mean current required by the rolls 
is being supplied to the main motor the three turning moments 
due to the resistance plates, counterweight and torque of the 
slip motor balance. If there is a rise in the current taken 
by the main motor the turning moment of the slip motor 
increases and disturbs the balance, whereby the rcsistance 
plates are raised, thus increasing the resistance in the rotor 
circuit and therefore the slip of the main motor. The fly- 
wheel consequently gives out energy until the balance of the 
three turning moments is restored. It is possible to regulate 
the mean energy taken from the supply by altering the leverage 
of the counterweight. Other arrangements for regulating the 
slip involving the use of magnetically or pneumatically operated 
switches, cut in and out by means of current relays, have been 
developed. 

When it is remembered that the first electrically-driven 


reversing rolling mill was put into service in 1906 a good idea 
of the rapid progress made in this important field will be 
gathered from a table of 35 equipments given in an informative 
Paper on the subject recently read by Mr. Sykes before the 
American Institute of Electrical Engineers. Particulars of 
several of these equipments will now be given. In order to 
ensure rapid acceleration and quick reversal the principal 
point to be observed in the design of a mill is to reduce the 
inertia of the rotating parts as much as possible. This necessi- 
tates light weight, and the design, mechanical construction and 
materials must be of the highest class. In the first equipment, 
which was constructed by the A.E.G. Company, and installcd 
at Hildegardhütte, three motors with a total maximum rating 
of 10,350 H.P. were mounted on the same shaft. In the plant 
at Rombachhutte two motors having a total maximum ratirg 
of 15,000 H.P. are used. The mill at Aciéres de Longwy à 
Mont St. Martin is driven by a single motor having a maxi- 
mum output of 12,800 H.P. 

The reversing cogging mill at Georgs-Marien-Hiitte is driven 
by two shunt-wound motors. The normal spced is +60 revs. 
per min., and during the later passes, when the ingot is of con- 
siderable length, the speed can be increascd to +90 revs. per 
min. At a speed of 60 revs. per min. the combined turning 
moment is 613,000 lb.-ft. units; this corresponds to an 
output of 7,000 H.P., and in practical operation the motor has 
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starting. 


carried a load of 10,500 n.r. without suffering any damcge. 
The motor-generator set consists of four similar continuous- 
curent machines coupled to a flywheel. One of thes? machines, 
which is marked a on the diagram of connections (Fig. 5), is 
the driving motor. It is capable of giving a continuous output 
of 1,300 H.P. at a speed of from 350 to 450 revs. per min. The 
other three machines, b, c and d, are dynamos, and are con- 
nected in series, and the voltage of each can be varicd between 
0 and 500 volts. The maximum voltage in the roll motor 
circuit is therefore 1,500 volts, and the maximum across cach 
of the roll motor armaturcs 750 volts. 

Three dynamos instead of one were uscd with the motor- 

gencrator set in order that it could be run at a high speed, 
enabling a comparatively light flywheel to be uscd. As the 
four machines are similar any one of them can be uscd as a 
motor. Thus, if the motor should get out of order the conncc- 
tions can be changed, and the mill can be operatcd with two- 
thirds of the power. 
. The flywheel weighs 35 tons, and is built up of cast-stecl 
discs. It runs at a maximum specd of 450 revs. per min., 
which corresponds to a peripheral specd of 17,700 ft. per 
minute. The four continuots-current machines are arrangcd 
symmetrically on each side of the whecl, and are couplcd to it 
by flexible couplings. Each of these couplings consists of two 
cast-steel discs, one of which has a number of taper steel rcds 
fittcd to it, the free ends of these rods being carried in recesscs 
in the other disc. These rcds have a certain amount of spring 
which permits the two shafts to be slightly out of line in any 
direction, and eliminatcs large indeterminate strcsscs due to 
want of alignment. | 
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As no doubt most readers are familiar with the details of the 
equipment installed at Dorman Long’s, it will be sufficient here 
to give very brief particalars. The rolling mill contains two 
housings with 16 in. rolls, and is built for rolling angles and 
small girders. Direct coupled to the mill is a compound- 
wound 600-volt continuous-current motor having a normal 
output of 1,200 H.P. and a maximum output of 3,600 H.P., 
running at 0-110-160 revs. per min. ; the maximum torque of 


FROM THE MINE 
TO THE MILLS. 


the motor is 232,000 lb.-ft. units. The motor-generator set 

consists of a 2,750-volt three-phase 40-cycle induction motor IRON & STEEL WORKS ARE 

of 950 ER output, coupled directly to a Sontdundb Pupin BEING RUN BY ELECTRIC 
ynamo of 1,250 H.P. to 3,600 H.P. output at 600 volts. Two E: 

flywheels, each weighing 20 tons, are mounted on a separate POWER, TRANSMITTED OVER 

shaft coupled to the motor-generator shaft. In this way it 1s HEAD OR UNDERGROUND. 

possible to disconnect the flywheels when the maximum | 

demand of the rolling mill does not exceed 950 n.r. The set FAR-SEEING MANAGERS ARE 

runa at a maximum speed of 400 revs. per min., which speed is INSTALLING CONDUCTORS OF 


decreased by the automatic slip regulator to about 350 revs. 
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Fia. 5.— CONNECTIONS 
or REvERsING MILL 
EQUIPMENT (BS.emens- 
Schuckertwerke). 


Making a Torsion Joint on '75 sq. in. Aluminium Strand. 


The large universal reversing plate mill of the Illinois Steel 


Company, South Chicago, has been in continuous opera- SOME OF THE REASONS ARE :— 


tion for nearly six years. The mill is designed for rolling LIGHTNESS, ECONOMY 
plates up to 30 in. wide from slabs up to a maximum of — Á—— H—— RTI RR 

10 in. thick. The compensated interpole mill motors, of EASE OF HANDLING 

which there are two, each have a nominal rating of 2,000 H.P., EASE OF JOINTING (sce ritus) 
and under maximum operating conditions the combined — 9 T 


rating is 8,000 H.P., and the torque 420,000 lb.-ft. units, 
at a speed up to 100 revs. per min., which is obtained with full THERE ARE OTHERS. LET US 


voltage on the armatures. The motors are designed for a TELL YOU MORE ABOUT IT. 


normal voltage of 575, and 220 volts excitation. It is interest- 
ing to note that at 100 revs. per min. the energy stored in the 


rotating parts of the motors and mill is 3,200 H.P. seconds. The The BRITISH ALU MINIU M CO., Ltd., 


starting dynamo is of the double commutator type, and has a 
normal capacity of 3,000 kw. at 375 revs. per min., and a PL Dpto, 
maximum capacity of 6.400 kw. At 375 revs. per min. the T 
voltage with full field is, approximately, 600. The machine is 109, QUEEN VICTORIA STREET, 
of the compensated inter-pole type, and the armature winding LONDON, E.C. 

Phone: 4315 L. WALL. Tel.: "CRYOLITE CENT LOND.” 
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is such that there are twice as many commutator bars as there 
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are coils, the equivalent of a half-turn coil being obtained by the 
connections. The motor for driving the generator and flywheel 
has a normal rating of 1,300 H.P., and is designed for three- 
phase 25 cycles 6,600 volts eight poles. The flywheel is built 
up of comparatively thin punched laminations, on a steel 
spider, the sheets being bolted between cast-steel end rings, 
and to facilitate handling and transport the wheel is divided 
into two parts, each weighing 44-7 tons. At 375 revs. per min. 
the peripheral speed is 15,500 ft. per minute, and the energy 
stored at this speed is 250,000 H.P. seconds, the amount given 
up when the speed slows down to 300 revs. per min. being 
90,000 H.P. seconds. 
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Fic. 6.—DIAGRAM OF CONNECTIONS OF ELECTRICAL EQUIPMENT OF 
. UNIVERSAL PLATE MILL or ILLINOIS STEEL COMPANY. 


A diagram of connections of the electrical equipment is 
. given in Fig. 6. The current dealt with by the operating con- 
: troller is about 50 amperes with maximum excitation. The 
: slip regulator for automatically varying the rotor current, so as 
; to limit the input, consists of a number of pneumatically- 
operated switches, their operation being controlled by two 

. relays. One of these relays causes the switches to drop out 
= when the current in the stator of the main motor reaches a 
certain value, and as long as this relay is open the switches will 
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continue to drop out successively. When the current reaches 
a normal value the relay closes, and no further switches are 
opened. When the current falls below the normal the second 
relay drops and causes the switches automatically to close in 
the proper order, and in this way the input to the main motor, 
under normal operating conditions, is maintained approxi- 
mately constant. In all 30 switches are provided for starting 
and regulating the speed of the motor, and consequently the 
resistance is varied in very small steps. 

À large reversing mill was recently started at the works of 
the Algoma Steel Company (Canada). The mill is designed to 
roll 75 tons per hour from ingots 20 in. by 20 in. into billets 
8 in. by 8 in. in 15 passes. The motor is divided into two units 
mounted side by side on the same shaft. Each unit has a 
normal rating of 2,000 H.P. at 600 volts and 75 revs. per min., 
with a maximum rating of 2] times normal, giving a total 
maximum of 10,000 H.P. for short intervals. This corresponds to 
a maximum torque of 700,000 lb.-ft. units. The motors have 
16 poles, and are of the compensated inter-pole type. The 
fields are each separately excited from 250-volt exciter mains, 
and a regulating resistance in series with each field circuit 
allows the load to be shared equally by the machines. 

If further information is desired, the reader is referred to 
Papers read by Mr. W. Sykes and by Mr. McCormick before the 
American Institute of Electrical Engineers (1911-12) for 
particulars of the American equipments; to a Paper read by 
Herrn Baumeister Geyer before the Verein Deutscher Eisen- 
hüttenleute, in 1906, in which the first installation was de- 
scribed in considerable detail; and to a Paper on “ The Electric 
Driving of Rolling Mills," read i in 1907 before the same institu- 
tion by Mr. C. Koettgen. The two Papers last named contain 
full details of exhaustive tests on electric and steam equip- 
ments. The cogging mill at Georgs-Marien-Hütte was de- 
scribed by Dr. Kar! Wendt in * Stahl und Eis»n " some time 
ago. We have quoted fully from all these Papers, and are 
indebted to the makers of the plant for much of the technical 
data given in this article. 
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Electrically-Driven Rolling Mills. 


} i i installed or are in course of construction in this 
| i i -dri rolling mills that have been insta nue 
Mh rad et dud es this lit cannot be es as complete as we should have wished, owing e 
n the Co ; i i 2n j 
disinclination of many steel manufacturers to publish details of their plants 


aa Se pee ae eG 4 J Motor. — — [| Drive. Installed by 
Installed for | Deseription of Mill H.P. | Speed Supply. | 
——Á————— O : Direct Siemens. 
AL te id p urs | ; RERET, 8,000 60  jDirect-ourrent — ...... ; Siemens. 
1 ingrove Iron Co. ........ ee norte Cogging miWul..... : E wr direct-current) Direct . l 
Skinningrove Iron Co. .... ; illias: 450 210 |435 v. (di ns 
Birmingham Battery (o. ;.. rete | Reversing copper m | 120 550 440 v. eod Ropes u ee 
Birmingham Battery Co. ............. | Hot tin plate rolls............... [ 600 150 |3 ph., 50 2I. Ropes ...| Siemens, 
Baldwins Ltd..................... eese | Hot tinplate rolls ............ , 600 150 | 3 ph.,50cy cae 100 Ropes ... Siemens. 
Poe Re Duce unseitusptupie diu ' Hot tinplate rolls ............ | 600 150 | 3 ph.,50 cy nex 1008 Ropes ...| Siemens. 
Baldwins Ltd. scscccnccvssctvossaseacesscsnesees "Cold. rolls: oeeeee cupio ene see | 300 250 |3 ph., 50 cy dieere. 100v. Ropes ...| Siemens. 
Baldwins Ltd. .........ccccccsesseseessssessseees | Cold rolls .....ccccccceseccceseees | 440 | 150 |3 va dd ed UND. Ropes Siemens. 
Deed a Roling iiis Gs Merchant m oe E | n Re que 
arlin 1 a a eae ferchant mill ................... z De Ropes Siemens. 
Darlington Rolling Mills Co.................. | Merc e aaa | 950 300/450 | 460 v. (direct-current) ( Si 
Darin ion Rolling Mills Co. .................. Mu E TUR i EL - 1,000 150-75 ! 3ph.,d.c. var. n set| Direct Siemens 
Cargo Fleet Iron Co. .................... esses | E eue d: An vi Dret Sol Senen 
j I M'OERE e ore i ds T yre mill osea EA M TERN I ra ria | 600 a | 2 P. 50 cycles, 2,000v. Direct M" Siemens. 
Monks Bridge Iron 7 Tyre mili. ii eee eoe e rabo eai i 300 90 ve puse t nt)| Direct ...| Siemens. 
Monks Dioec LEO MUO RAs eredi Ud ueni MN MINE ! 400 200-100, 220 v. (direct-curre t | Direct ...| Siemens. 
David Colville & Co. .........................-- Merchant and section mill „| 350 | 300-100, 3 uq ay 
William Bain & Co.  .................. eee | ] t 2 pend AE eana sd Sienen: 
MN RED Merchant mill ..................| 100 500 d euo EE 5,000v.. Geared ...| Siemens. 
Dugard Bros. ............ | Sheet brass mill ............... 275 375 Pi les, 440 v. | Ropes ...| Siemens. 
Dugard Bros. ................ —— T P M er N 215 300 |3ph. 25 e 2m Rabos a |N Diemen. 
Barker & Allen 4: use e ra oth aes Ken in cb mp Corse 120 300 3 ph., 25 5 es, Lr Bobo || iones 
Barker & Allen ................... eee BRE Lnd. 50 375  |3ph., 25 cyc m Bo n cum. 
Barker & Allen aUWeWsle Vs seruus Ves ev VIV CS ea n eS j Cold tinplate rolls EOE 900 200 3 ph., D O0 Hopes B Sidniens: 
DICEODIDE CO scc sies im qe Hoop mill................ eee 250 | 365. |3 ph.25 cycles M tds 
Distriot Iron : al COs: aiit eso ups Bar mills «iecore 2 AMI 220 y | direct current) Ropes ... Siemens. 
John Brown — —— S j| ecc | 20 | s : - a. coil. Slemon: 
John Brown & Co. ........ eee pmi. WALLS QUAM COK | 200 600 |3 ph, 0 n Ope Nu E 
Davy Bros. ccpsscscsenaiscies Epp o obest eos Copperplate ml 150 485 |3ph., 2s cy les 50007] Geared | Siemens 
Wilkes, Son & Mapplebeck..................... Conor plitemilb oec 120 485 |3 ph., 25 cycles,5, : eb tend 
Wilkes, Son & Mapplebeck  .................. rats late mill............... 75 485  |3ph.,25cycles,5,000v. Bt E 
Wilkes, Son & Ma pplebeck E SN. ll P 150 375 3 ph. x c E Godred Siemens: 
John Hio ECON) qoc icq a wml see ie a : n 2 2 es 000v. Geared «| Siemens. 
Perry & Xe MNA rar NN cd 17 3 ;9, . aedis Siemens. 
Nun Bays d rari ate d dier. Tube mill ;..eeeeteseesss esos | 120 | 6500 j3ph, 2: 850007. Gea ..| Siemens. 
Wm. Bayliss & Co... seen German silver mill ............ 150 500 |3 ph., 25 cy el 8.5 000v. " Siemens. 
Mou Sod IN MAT NU Sheet steel mill.................. ^ 130 | 375 |3ph,25cy cles 5000V, — Siemens. 
A. FE. Parkes: iones bp rox Ee Uno DOE IS | 142 375 |3 ph.,25 cyc A S000 7 Ge EN Siemens 
Av he Porke. t sacie | Tube mill ....... «eene , 120 | 550, |3 S MR EU Siemens. 
George dius mer d pore | pu doces jp di een ao p Siemens. 
or ones of Nace eh lata Wi ee REF CEU E RES TAMEN E 8 = | " . ens. 
TOIT (nixus e Pas Ghai An AEA UE nad Fuse muB ee 150 | 480-360 | 460 v. (direct current) Belt ...... Vp 
Tübes Lid. cocci sina eee eh rrr idt PE NM NN 55 ASO: | 3 plis. cceneties | i Siemens. 
Crown Galvanizing Co. ......... eren | Sheet mill ........ e 55 | 480 [3 phe e Gie enk. 
Crown Galvanizing Co. .................. e. Š Mo rq e 55 480 C3 Phe dieseeccsasesseessevs | Sean 
Crown Heap: (IO. parenta taara | Sheet mill. NEMORE 50 | 200 ore = Bieten: 
E. Lloyd & Co iita toi eres | Td o NA 50 I eer Deea emen 
E-Lloyd & (Ojo castes c arcere bey: MT cena ice 400 | 200-300 500 v. egi ae i een 
Monks Hall Iron & Steel Co. .................. Wire Toll 212v bie eroe 550 ' 440-530 | 500 v. (direct-cu: re BL. RRE 
Monks Hall Iron & Steel Co. .................. e tinplate uer ROME 100 | 240 | 3 ph. AA V osdeten | i eee 
Redbrook Tinplate Co. ........................ Cold rolls ass eitis ttn 125 240 | 3 ph., apa Spite Bopes | (Siemens 
Redbrook Tinplate Co. ................ e. Brass sheet mill ............... 175 | 375 | 3 ph.,25 cycles, t. 95! Direct ...| Siemens. 
Winfield’s Rolling Mills ......................-- Chet lec peor 400 40 |3 ph, EA set, 25 | 
'Treforest Tinplate Co. —— o ——— ud: VASA e Direct w Siemena. 
—— Tube mill.......................| 350 300-423 3 E y -les.3.000 ia Direct ... Siemens. 
Howell & Co. SUME MURAT M. Eq 110 583 3 p $5 cy ! : 420 v | Siemens. 
Howell: Cor oiris i iit oe enini AMEN 275 375 |3ph. 25 cy ae ree Bienen 
Guest, Keen & Nettlefolds..................... EO 175 375 |3ph, 25 cy ü , jo ie ie Siemens. 
Guest, Keen & Nettlefolds..................... es 100 375 | 3 ph., 25 veer AR Ropes so Siemens 
Guest, Keen & Nettlefolds.... "ANCORA | Sheet mill .............. eese 1,060 | qu | : Maca ine rrent). Direct ...| Siemens. 
Eston Sheet & Galvanising Co................ | Rail mill ................. es 600 | 60-120 | 500 v.( direct i. Direct | Siemens. 
Raine & Co; uoce pee DER IM: | Merchant mill .................. 400 | 80-1€0 500 v.( dicots irent) Direct ...| Siemens. 
Raine & Cos. -ascividiccidesshseechivnssccsstacs | Mikel, 400 | €0—250 | 500 v. ( Me 2 Sais Rp aes 
Pane OOO) ote nes rinet aia ! Sheet mill... 275 300 |3 ph.,25 E anne Minin Siemens: 
Chas. Clifford & Sons ........................... Eos a Eid: 200 ° 375 ,3ph.25 Rica edd Cou eee 
Aston Chain & Hook Co. ..................... ee | | en ee iret 175 ' 385 " 3 ph.,40 S DE aoe Geared). Sienieni: 
Richard Hill € Co............ XR ee: ' Wire mill ..................eeess 175 | 385 3 m ‘i , erent), Direct ...| Siemens. 
Richard Hill & Co. .............................. fuissc i 75 125 1250 v. iE EMO EE T COMAS 
Eliott’ etal > pile Bl TETN epu LCS | Sheet nickel mill ............... ín e ! m a tee 440 s Ropss & gr, Siemens. 
" iggin € 900o»0009000090»2t909509259995t0290* Sheet nickel mill *ee90c0900c900092* -$ di Pu urrent) Ropes pe Siemens. 
H. Wi & Uo. cicer | Wl oir vies Hen 275 360 |410 Wak E iei ..| Siemens. 
Willana & Robinson. «22: rer ener S oben | ae m NOM MY 500 280 |3 ph., 50 cycles, 109 i D ie ey 
Engheh: MoR enna Process Cor sodes b Rail Mill er 500 250 eee SUE , 400 v.| Geared ...| Siemens. 
zuo SE MM M LA UN ! Rail mill... 2 dc M T i 
English McKenna Process Co. ............... | Rail mill Liens A dr Medo aa 
English McKenna Process Co. eene | Rail mill xA NT 500 280 |3 ph., 50 yes Gh olera 7 s Sicnicne 
eee E | Rail mill .............««««.- 500 280 |3 ph., 50 cyc E acced Direct Siemens. 
English McKenna Process Co. ............... ue a SM SER 350 250-125 | 3 ph.» Meier 40 zi 
English McKenna Process Co. ............... ! Mere . set, 50 cycles, ) , Siemens, 
125 | 49 | eee 
John Wood. uec EMEN N 
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BABCOCK « WILCOX 


LONDON. GLASGOW. LIMITED. NEWCASTLE. CARDIFF. 
MANCHESTER. SHEFFIELD. MIDDLESBROUGH. BIRMINGHAM. 


—————— o —— — 


— —À 


pamm s d 


BX 14 dà v 


PLZ Wi8™ ESL ep ENAN Pa ' B II ARS 


VAX LA C 


A.B eae. 070 “ 
M ! 


One ot Eight 3-Ton Paten« Electric Transporter Cranes tor handling 100 tons per hour. 


COMPLETE INSTALLATIONS FOR 
COAL AND MINERAL HANDLING. 


BY MEANS OF 


ELECTRIC TRANSPORTERS—GOLIATH CRANES—GRABBING JIB CRANES. 
DOCK CRANES — OVERHEAD TRAVELLING CRANES. 


FURNACE CHARGING MACHINERY. 


PROSPECTIVE USERS ARE CORDIALLY INVITED TO CONSULT US IN 
ALL MATTERS OF TRANSPORTATION. 


T elegrams-- : Telephone— 
“BABCOCK LONDON." Head Offices — No. 5540 HOLBORN $8 Lines) 


ORIEL HOUSE, FARRINGDON ST., LONDON, E.C. 
Works—RENFREW, SCOTLAND. 


THE ELECTRICIAN, DECEMBER 13, 1912. 459 


——————— — — — cn I — 
Te A I M MET RS 
PETS — — — — —— ———M —— ——— 


l Motor. 
Installed for Description of Mill. | Drive Installed by 
! 
| BR | Speed. Supply. mE 
Marien- Bergwerks u. Huttenverein ......... Cogging mill .................. 7,000 +90 | 500 v., direct ......... l Direct -l Bidens: 
Rheinische Stahlwerke, Duisburg-Meiderich| Cogging mill .................. 8,400 +60 | 500 v., direct ......... | Direct ...| Siemens. 
Royal Hungarian Iron & Steel Works, Cogging mill .................. . 9,000 +140 3 ph.,3,000v.,50 cycles Geared ...| Siemens. 
Diosgyór. Finishing mill 52 o ee rers s iss MOL | Direct ...| Siemens. 
Witkowitzer Bergbau u. Eisenhuttenge-| Armour plate mill ............ 9,000 +140 3 ph.,3,000v.,50 cycles Geared ... Siemens. 
werkschaft, Witkowitz. Plate mill ..................... o EM. Qe 7 sss | Direct ... Siemens. 
Rheinische Bergbau und Hiittenwesen| Cogging mill .................. 7,000 | +180 550 v., direct............ | Direct ...| Siemens. 
A.G., Niederrheinische Hütte. Finishing mill ............... ms MN m | Direct...) Siemens. 
Phönix A.G. für Bergbau u. Hüttenbe-| Cogging mill .................. | 8,000 | +120 !3 ph.,3,000v.,50 cycles; Direct ...| Siemens. 
trieb, Abteilung Hórder-Verein, Hörde | | 
i. W. | 
Mansfeldsche Kupferschieferbauende Ge-| Plate mill ..................... : 4,300 +150 |3 ph.,10,000v.,50 cycs. Geared ... Siemens. 
werkschaft Eisleben, Hettstedt Copper 
and Brass Works. | 
Georg. Zugmayer & Sohne, Waldegg......... Sheet mill ....................- | 1,100 +120 | wane | Geared ...| Siemens. 
Grillo, Funke & Co., Gelsenkirchen .........|  ...... | 800 er 3 ph., 500v., 50 cycles Geared ...| Siemens. 
Aktien-Gesellschaft Peiner Walzwerk, Pein ! 3 high finishing mill............ :84C0-12600| +180 | 3 ph.,10,000v.,50 cycs.| Direct ..| Siemens. 
Gelsenkirchner Bergwerks A.G., Abteilung 3 high finishing mill ......... | 7,300 +180 |3 ph.,5,000v.,50 cycles, Direct ...| Siemens. 
Aachener Hiitten-Akt-Verein, Adolf- | > | 
Emil-Hiitte, Esch. | 
Gelsenkirchner Bergwerks A.G., Abteilung! Finishing mill .................. | 7300 | +180 | Direct, 440 v. ......... Direct ...| Siemens. 
Aachener Hiitten-Akt-Verein, Adolf-; Continuous mill ............... te ai pM Geared ...| Siemens. 
Emil-Hütte, Esch. | ! 
Forges et Acieries du Nord et de l'Est, Cogging mill..................... . 8,400 +100 .3 ph.,10,000v.,50 cyes.| Direct ... Siemens. 
Valenciennes (Nord), France. | | - j 
Aktien-Gesellschaft Peiner Walzwerk,Pein.| Cogging mill..................... | 8,400 ' +120 3 ph.,50 cycles,3,000v. Direct -al Siemens: 
Phönix A.G. für Bergbau und Hüttenbe-; 3 high roughing mill ......... ` 2,400 ! `... 18 ph.,5,000v.,50 cycles! Direct ...| Siemens. 
trieb, Abteilung Horde. - | | | 
Phönix A.G. für Bergbau und Hüttenbe- =... 830 | ... 3 ph.,5,000v.,50 cycles Vis Siemens. 
trieb, Abteilung Hórde. | | | 
Witkowitzer, Bergbau und Eisenhuttenge- Cogging mill .............../10,000 | 375 |500 v. direct ......... Direct...) Siemens. 
werkschaft, Witkowitz. T | 
Witkowitzer, Bergbau und Eisenhuttenge-| Finishing mill .................. | 9,000 +140 | 3 ph.,3,000v.,50 cycles! Direct ...| Siemens. 


werkschaft, Witkowitz. | 
Rheinische Stahlwerke Duisburg-Meiderich Roughing and finishing mill. 3,800 | +180 Direct current, 500 v.! Direct ...| Siemens. 


Société Anonyme Métallurgique de Samb:e 3 high mill ..................... 6,000 | +180 3 ph.,3,000v.,50 cycles Direct ...| Siemens. 
et Moselle, Montigny. | 
Forges et Acieries du Nord et de l'Est ...... | Finishing mill .................. 8,500 | +180 | Direct, 440 v. ......... , Direct ...| Siemens. 
n Anonyme des Hauts-Fourneaux u Cogging mill, finishing mill...| 13,700 = 180 Direct, 500 v. ......... | Direct ...| Siemens. 
a Chiers. | 
Gutehoffnungshütte Oberhausen Aktien) 3 high mill ..................... 7,000 +150 .3 ph.,3,000v.,50 cycles Direct ...| Siemens. 
Gesellschaft für Bergbau und Hütten- ~ | : | 
betrieb. | | | 
Witkowitzer Bergbau und  Eisenhutten Universal mill .................. 7,300 .. .3 ph.,5000v.,50 cycles Direct ... Siemens. 
Gewerkschaft Witkowitz. | | | 
Witkowitzer Bergbau und Eisenhutten, 3 high mill ..................... | 7,300 aie 3 ph.,5,000v.,50 cycles Direct ...| Siemens. 
Gewerkschaft, Witkowitz. i | | 
G.P. Piedbouf und Cie Rohrenwerke . =  ...... 680 n 3 ph.,5,000v.,50 cyc s Direct ... i 
Aktien Gesellschaft Dusseldorf. d dai | SUEDE 
Pather Iron & Steel Co......................... 3 high 12 in. merchant mill (500-1000; 375  '3ph., 25 period, 400 v.. Ro - tinghousc. 
Etna Iron & Steel Co. ............. esee 3 high 12 in. merchant mill 500-1000 375 3 ph, 25 Pd, 400 v. Ropés »s Westinghouse. 
Etna Iron & Steel Co. ........................ d eae en pier 250 480 3 ph., 25 period, 400 v. Ropes ...| Westinghouse 
. rail mills re-rolling old rails} — 500 290 Y : D'ble heli-| Westinghouse. 
English quii Process Con oenrisasrist | {1 merchant mill ............... 359  :250-125 } 3 ph.,60 period, 440v. i cal gears i 
John Williams & Co................... eee 2 high sheet mill............... 200 365  3ph.,25 period, 400 v.: Ropes ...| Westinghouse. 
Redheugh Sheet Iron & Steel Co. ......... | 2 high sheet mill............... 350 360 3 ph., 40 period, 400 v. Ropes ...| Westinghouse. 
W. H. Moore & Sons .............. eene Sheet (brass) mill............... 200 240 3 ph., 25 period, 440 v.' Geared ...| Westinghouse. 
Geo. Joancon & Co. .............. ens jud joey poe poe i 250 240 3 ph., 25 period, 440 v.' Geared ...! Westinghouse. 
coe ro igh sheet (brass & copper) | Two 275 360) | . ! D’ble heli-; Westinghouse. 
Birmingham Metal & Munitions ......... { ES de EE ium 160 365 M period, 400v. (l cal gear. á 
E in. merchant & spoke m 360 ., 25 period, 440 v., Gearcd ... ati i 
District Iron & Steel Co... { Strip mill........... ij E 300 3060 3 ph. 25 Period. 440 Y. n | sni inen 
Jonas & Colver ............. een | Bar milL........................., 200 500 «| 2ph., 50 period, 200 v.! Beltcd ...| Westinghouse. 
Brit. Insulated & Helsby ..................... ' 2 high sheet mills............... 250 | 350.380 | 240 v. (direct current) ET Westinghouse. 
John Sumners & Co. ................. eese | 3 and 2 high strip mills...... 325 570 |3 ph., 40 period, 400 v.| Ropes ...! Westinghouse. 
J: Brown & Co. «iode retro ta a i 12 in. merchant mill ......... | 200  /200-450 , 230 volts (direct-cur.) |D'ble heli.| Westinghouse. 
J. Brown & Qo. ssia ser etn itin ni 12 in. merchant mill............ 200  |200-450 | is cal gear. | 
Smith & McLean.......-cscseeccsseceesessevees , 2 high sheet mill............... 500-1300197-5/34-5, 500 v. (direct current) | — ... Westinghouse. 
Foster, Blackett & Wilson..................... | 2 high lead sheet mill......... | 90 570  ,3ph., 40 period, 400 v. sal Westinghouse. 
Oldbury Rolling Mills ........................ 3 high merchant mill......... 150 480 | 3 ph., 25 period, 400 v. Vus Westinghouse. 
Hall Street Metal Rolling Co. ............... Silver strip and sheet mill... 70 550 440 v. (direct current) Vs Westinghouse. 
The Mint, Birmingham ........................ Hot mill and rod mill......... 275 365 |3 ph., 25 period, 440 v. | Westinghouse. 
The Mint, Birmingbham........................ Breaking down & fin'g rolls 2 225 365  |3ph. 25 period, 440 va iss ! Westinghouse. 
The Mint, Birmingham... Rod mill... © 50 | 710 | 3ph.25 perod,440 v.| —... | Westinghouse. 
C. A. Robinson & Co.......... eee Strip mills ..................... | 100 480 | 2ph.,50 period, 200 v. | Westinghouse. 
Bassett, Bagnall & Co.......................... | Strip mul 2e eee teen na | 125 575 | 500 v. (direct-current) TE | Westinghouse. 
Dorman, Long & Co..................... s | 3 high & 2 high finishing mill 800 | 200/225 | 440 v. (direct-current) was | Westinghouse. 
Dorman, Long & Co.................... | 3 high roughing mill ......... 325 585 | 3ph., 40 period, 2750v.. T ' Westinghouse. 
Evered & C0. entrer kvi ae | Strip mill; aves esecesoeses es ees 250 376 | 3 ph., 25 period, 400 v.i ie © Westinghouse. 
Victoria Iron Rolling Co..-.................... twee 250 1210750 , 460 v. (direct-current), sx | Westinghouse. 
Società Italiana Metallurgica (Livorna)....' 2 high mill (brass and copper) 550 375  |3ph.,50 period, 5000v. | Westinghouse. 
(` 2 high roughing mill ......... | 450 ; 230 | 3 ph.,50 period, 2150v. | Westinghouse. 
Société Anon. des Acieries d'Anvers. ...- 2 high finishing mill ......... 325 | 300 | 3 ph., 50 period, 2150v.| | Westinghouse. 
| 2 high finishing mill ......... | 325 300 |3 ph., 50 period, 2150v., T | Westinghouse. 
Shelton Iron, Steel & Coal Co. ............... 10 in. bar mill .................. ' 350 450/720 | 500 v. (direct-current); Ropes ..| Westinghouse. 
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l . | Motor. | 
Installed for Description of Mill. = Drive. Installed by 


| H.P. | Speed. Supply. i 
Shelton Iron, Steel & Coal Co. ............... 1239; bar millo ise eere | 350 | 450/660 500 v. (direct-current) Ropes . a Westinghouse. 
Mardy "l'inplate Co... eH Three sheet mill ............... 80-200 300 . 400 v. (direct-current) Geared ... Westinghouse. 
The Glencairn I. & S. Co. ..................... Merchant mill ............ usns 500- 1000 365 3 ph., 25 period, 440v. Rope ...... | Westinghouse. 
W. Jessop & Sons ..esssssessessseosoososseesee O eem 150 | 216 . 500 v. CE current) D'ctc pee Westinghouse. 
T Bolton-& Sons. 5 eei reo Ua e eis Copper plate and bar mill... 550 490 3 ph., 50 period, 490 v. Geared ... Westinghouse. 
The Empire Aluminium Co. .................. nee 100 400 500 v. (direct current) Geared ... Westinghouse. 
The Ebbw Vale S. I. & Coal Co. ............ Mois a ccascsvecswerecwseanes , 1,000 184 3 ph.,50 period,2,200 v. Geared ... Westinghouse. 
The Mint, Birmingham ...........csecserseres ' Merchant mill .................. — 4000 365 3 ph.,25 period, 440 v. Geared ... Westinghouse. 
District I. & S. Co. ................... eese 10 in. mill... iere es. 600 240 — 3 ph.,25 period,5,000v. D'ct c "pled Westinghouse. 
W. Hunt & Sons (The Braida) —— P Special mill 4... eren 200 305 3 ph., 25 period, 400 v. Rope ...... Westinghouse. 
R. B. Byass & Co. ......... eee Copper mill (2 sets) ............ ' 90 500 500 v. (direct current) Geared ... Westinghouse. 
Prafilpng, Italy .......csccccsssecseccceseneseees wens | 300-600 | 410 3 ph., 42 period, 500 v.| Belt ...... Westinghouse. 
Motherwell Iron & Stecl Co. .................. 3 high-16 1n... serere | 500-1000 i 10 3 ph., 25 period, 200 v.|D’ct c "pled A. E.G. 
Thos. Firth & Sons................... eere 43 high, e high 17 in. rough-: 400-800 _3 ph., 50 period, 1000v., Ropes A.E.G. 
ing rolls | 
Thos. Firth & Sons....................... eese ,1 3 high, 3 2 high, 12in.! 300-600 | 300 3 ph., 50 period, 1000v. Ropes ...| A.E.G. 
| merehant mill. | 
Thos. Firth & Sons....................eeeeeeee 1 3 high, 4 2 high 10 in.| 200-400| 500  3ph.,650 period, 1000v. Ropes ...| A.E.G. 
merchant mill. | 
Thos. Firth & Sons................... esee 1 3 high, 4 2 high 10 in. 200-400| 500, .3 ph., 59 period, 1000v., Ropes ... A.E.G. 
merchant mill. | ! 
Thos. Firth & Sons..................... eee 1 3 high, 3 2 high 10in. 250-500, 215 3 ph., 50 period, 1000v.. D'ct c’pled; A. E.G. 
merchant mill. | ! 
Thos. Firth & Sons.............. eee 3 2 high 20 in. shunt mill.... 700-1400; 150  3ph.,50 period, 1000v., Geared ... A.E.G. 
Thos. Firth & Sons..................... eee 2 shunt mill 16 in. ............ 150-300 . 500 | 3 ph., 50 period, 1000v. Ropes ... A.E.G. 
Motherwell Iron & Steel Co. .................. | 10 in. hard rolls ............... 300-600; 180 13 ph., 25 per., 2,000 v. D’ct c pled A.E.G. 
Motherwell Iron & Steel Co. .................. 8 in. merchant mill ............ 200—400 280 | 3 ph., 25 per., 2,000 v. D'ete'pled; A.E.G. 
*Dorman, Long & Co.  ....................-.-- 2 high m reversing finish-| 3,600 | 160-200, 3 ph. 2, 70v. 40 cycles D'etc'pled,— A.E.G. 
ing mi 
Alfred Hickman, Ltd.........................-. Cogging mill..................... 4800-9600. 120 |500 v.(direct-current) Geared . E.C.C. 
Alfred Hickman, Ltd..........................- Bar mill serrio 6000-12000 — 120 — ,500 v. (direct-current) | Coupled... E.C.C. 
Bayliss, Jones & Bayliss, Ltd. ............... Bardanul 235539 rere xeg: 300-1000, 240-312 | 440 v. (direct-current) : Rope ...... i E.C.C. 
Wolverhampton Corrugated Iron Co. ...... Cold Rolls................... ' 150 | 250 | 220 v.(direct-current) ; Geared .... E.C.C. 
Pemberton Tinplate Co......................--. Tinplate mill .................. 450-675' 150 | 500 v. (direct-current) | Rope ...... E.C.C. 
: | (| Light sheet mill (reversing)...650,2500, 0/200 | 0-500 v., d... from! | Geared ...: Lancs.D.& M.Co. 
Armstrong, Whitworth & Co. ......... eg | Bored LE d 
" Tool steel mill .................. . 120 | 400 475 | 500 v. (direct current) Gear d ...| Lancs.D.& M.Co. 
Pere Willcock 300 309 | 460 v. (direct current), G'ared ...| Lancs.D.& M.Co. 
Blaenavon Co. .......eeeeennm mm | Tyre mill oeenn | 300 300 |460 v. (direct current) Geared ...| Lancs.D.& M.Co. 
Wrecl mill ..................... 530,800 | 300, 600 | 250 v. (direct current) Geared ...| Lancs.D.& M.Co. 
Taylor Bros. & Co, esdisireniye Pavan ensenat dans | Tyre miil ssns 150/1000; 200,400 | 250 v. (direct current) Geared ...| Lancs. D.& M.Co. 
y Barmil oceniana 250 | 243 | 1,000v.,3ph.,50 perio !s, Ropes...... Lancs. D.& M.Co. 
Low Moor Iron Co. ............... eene |: BRETnM sad ecce base i ends 250 243  '1,000v..3ph.,50 perio l:' Ropes...... Lancs. D. & M.Co. 
|" Barmil oerien 25 243 1,000v.,3ph. ,90 period | Ropes...... ı Lancs.D.& M.Co. 
PROG Us E Cox uet ted eum sisseu po Idas ECL M — © 140 | 485 |4,750-5,000 v., 3 ph., Ropes...... Lancs.D.& M.Co. 
| 25 peri «'s. 
Broughton Copper Co..................... Less. Copper mill ..................... 300 | 350 400 , 900 v. (direct current) | Ropes...... Jana D.& M.Co. 
Bibby & Cos « iiiceeer erae cnn resa Pea EUR ce Copper mill 542. o hr h 100 | 360/480 ; 460 v. (direct current) Ro pes. nee Lancs.D.& M.Co. 
British Insulated & Helsby Cables ......... Copper mill ..................... - 400 | 350/400 | 240 v. (direct current) D'ct c'pled| Lancs.D.& M.Co. 
& ropes . 
Walkers, Parker & Co. ........................ Lead mill (reversing) ......... , 100 0400 |0.460 v., d.^. by |Geare Lancs.D.& M.Co 
| | | “ Lancs.” drive. 
Dorman, Long & Co. ............... eese Cogging mill..................... 120-300 70 | Direct current ......... Direct...... B.T.-H. 
Thomas Bolton & Sons ........................ ' Copper sheet and strip mill... 300.750 | 600 400v.,50 cycle, 3 ph. | Gear ...... B.T.-H. 
Jonas & Colver......... eese enne Rod mill ................. ees 200 500  |200 v., 50 cycle, 2 ph. | Belt. ...... B.T.-H. 
Cammell, Laird & Co. .................. Viisiades Rod mill [scooter 80 4715  '200 v., 50 cycle, 2 ph. | Belt ......  B.T..H. 
Heeley Silver Mills ....................... moe Cold silver rolls | ............... 30 725 200 v., 50 cycle, 2 ph. | Gear ...... B.T..H. ` 
Muntz's Metal Co. (Ltd.)........................ Plate mill ........................ 250-525 | 500 | 440 v., 50 cycle, 2 ph. | Gear ...... B.T.-H. 
Muntz’s Metal Co. (Ltd.)........................ | Tube mill ire eus | 250-525 500 440 v., 50 cycle, 2 ph. | Gear ...... B.T.-H. 
Tupper & Co. (Ltd.)................... eese. Cold sheet rolle.................. 50 120  |200 v., 50 cycle, 2 ph. | Gear ...... .B.T..H.. 
Fredk. Smith & Co.............. E ! Wire mill ............... eee 650- 1625 375 |2,200v.,50 cycle, 3 ph.| Direct......|. B.T..H.. 
Birmingham Corrugated. ....................... | Sheet mill .................. pm 550- 1400, 720  |440 v., 50 cycle, 3 ph. | Gear ...... B.T..H. 
Upper Forest Tinplate Co. ............ —À Tin plate mill .................. 950-1400. | 720 | 3,000v., 50 cycle, 3 ph.| Gear ...... B.T.-H. 
Upper Forest Tinplate Co. ................. e Ht nao en « SOE 550-1400: 720 | 3,000v., 50 cycle, 3 ph. Gear ...... B.T.-H. 
Dorman, Long & Co. ................. .. Wire rod mill .................. 150 770 — | 440 v., 40 cycle, 3 ph. | Gear ...... B.T.-H. 
Dorman, Long & Co. .................... eese Wire rod mill .................. 150 580 440 v., 40 cycle, 3 ph. Pes | B.T.-H. 
Dorman, Long & Co. .................... eee Wire rod mill .................. 150 388 |440 v., 40 cycle, 3 ph. dee B.T.-H. 
Oldbury Rolling Mills ........................... Merchant mill .................. 150 360  |440 v., 25 cycle, 3 ph. | Direct...... B.T.-H. 
Locke Lancaster & W. W. & R. Johnson Lead rolling mills............... 300 200 Direct current ......... Worm gear) B.T..H. 
& Co. (Ltd.) 
XE Iron & Steel Co................... ' Guide TN er RE 330 130-170 | 440 v. (direct current), Direct...... B.T.-H. 
London ..............-. m Special rolling mills............ 150 480 | 410 v. (direct current) Worm gear) B.T.-H. 
London  .............. ———— EM ms 75 500 440 v. (direct current) Worm gear, B.T.H. 
London | seeexscseuxbesvatene eei ba dede oo ia E — essi 50 600 440 v. (direct current) Worm gear,  B.T.-H. 
London  ............... —— M MEE n 50 600 440 v. (direct current) Worm gear| _B.T.-H. 


* The first electrically-driven reversing rolling mill to be installed in this country. 
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Electrical Plant for Driving the Reversing 
Rolling-Mill at the Skinningrove Ironworks. 


The works of the Skinningrove Iron Co. are situated on the 
north-east coast of Yorkshire. The company, in constructing 
their new steel works, have taken the utmost care to use to the 
fullest extent the blast-furnace gas and the heat which may be 
regarded as the natural resources available from their existing 
ironworks, so that the cost of making steel can be reduced to a 
minimum. The whole of the new steel works is driven elec- 
trically, including the 36 in. reversing rolling-mill, the elec- 
trical power being generated by gas-engine-driven alternators, 
working on blast-furnace gas. The soaking-pits are heated 
with blast-furnace gas—an application of blast-furnace gas 


which has not been previously made in England, although this _ 


has been done on the Continent. Steel is made by the Talbot 
continuous process, which uses molten iron from the blast 
furnaces. The ingots can be rolled down to the finished sec- 
tions in the mill without being re-heated, and this is largely 
made possible by the rapidity with which the electrically 
driven reversing rolling-mill can work. The distance between 
the present cogging-mill and the soaking-pits is 300 ft., the 
ingots being brought from the soaking-pits by an electrically 
driven ingot chariot; 
so that should it prove 
necessary to increase 
the output in the future, 
there is plenty of space 
to put down à new | 
cogging-mill between 3 


2 Variable Volteze 
Direct Carrent Dynamos 


Double Plywheel 
46 Tons 12-6 Dia. 
64,000 H.P Secs. 
Available Stored Energy L4 


the soaking pits and the a 

present — cogging-mill, ae I s Ue. 
when the present cog- . {Speed 0 to £120 2:308 
ging-mill would prob- | D | 


ably be used as an addi- 
tional roughing-mill. A 
Siemens-Ilgner electrical 
equipment is used for 
driving the reversing 
rolling-mill. This sys- 
tem has already been 
applied for driving 29 
other reversing rolling- 
mills. The mill consists 
of a 36 in. cogging-mill, a 
36 in. roughing-mill and 
a 36 in. finishing-mill, 
all arranged in a line, Coupled together, and driven by one 
reversing-mill motor. The general arrangement is shown in 
Fig. 1. This plant is designed for rolling down ingots, weigh- 
ing from 2 to 4 tons, to rails, beams, angles, &c., and to give 
an output of about 30 tons per hour. Ifa larger output should 
be desired at a later date, a second reversing motor could be 
put down at the opposite end of the mill to the present motor, 
to drive the roughing and finishing mills separately from the 
cogging mill, the spindles coupling the cogging-mill to the 
finishing mill being removed. 

Fig. 2 shows in diagrammatic form the arrangement of the 
electrical plant for driving the reversing rolling-mill, and the 
method of connecting up the various machines. The reversing 
motor, which is coupled to the mill, is shown at the top left- 
hand corner. This reversing motor is not supplied directly 
from the power-house, but a flywheel motor-generator set is 
interposed, so as to prevent the large variations in current 
taken by the reversing motor being transmitted to the power- 
house, and to ensure that the power-house shall only give the 
average current required, whichgmay be only one-seventh of 
the maximum current required by the reversing motor. The 


20 40 60 80 100 120 
Revs. per Min 


Turning Moment Metre-Tons. 


. 2150: Volts, 40 cycles RP NEN a "S 


flywheel motor-generator set comprises two flywheels, a three- 
phase motor, which is supplied with current from the power- 
house, and two variable-voltage dynamos, which supply the 
mill motor. The reversing motor is reversed, started and 
stopped by controlling the field current of the variable voltage 


 dynamos, the speed of this reversing motor being proportional 


to the magnitude and direction of the voltage of the variable 
voltage dynamos. At the lower right-hand side of Fig. 2 is 
shown the main-control lever which reverses the mill motor by 
reversing the field circuits of the variable-voltage dynamos, 
and increases the specd of the mill-motor by cutting out the 
resistances in these field circuits. "The main control lever has a 
further action in inserting resistances into the mill-motor field 
when it is required to speed up this machine still further. The 
variable-voltage dynamos are normally connected in series, 
but at the top right-hand corner of the diagram is shown a 
series-parallel switch which can place these dynamos in 
parallel when the mill is required to give an increased turning 
moment at a lower speed for special purposes. The exciter, 
which is shown coupled to the flywheel motor-generator set, is 
Three phzse “Totor " 

1825 H.P. Normal. sasi 


s d muo——i ks 
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Fic. 1.—GENERAL ARRANGEMENT OF ROLLING- MILL 
PLANT AT SKINNINGROVE IRoN WoRKS. 


for supplying excitation for the mill-motor and for the variable- 
voltage dynamo fields. 
At the lower left-hand corner is shown the intermittent slip- 
regulator which reduces the speed of the flywheel motor- 
generator set when the reversing-motor requires a large power, 
so as to enable the flywheels to give up part of their stored 
energy to supply this power and to prevent the demand on the 
power-house increasing. Figs. 3 and 4 show general. views of 
the electrical plant in the mill-motor house. The reversing 
motor, which is seen in the background in Fig. 3, 1s a con- 
tinuous-current machine, and is direct coupled to the bottom 
pinion of the mill. In the foreground of Fig. 3 is seen the fly- 
wheel motor-generator set, consisting of a three-phase driving 
motor, two continuous-current variable-voltage dynamos, 
and a pair of heavy flywheels. "This set is interposed between 
the power-house and the mill-motor, and enables the power 
from the power-house to be maintained at a small steady value, 
although the mill motor may be taking very large powers inter- 
mittently. Italsoenables the speed of the reversing motor to 
be controlled by varying or reversing the direction of the 
current in the fields of the variable-voltage dynamos, so that 


462 THE ELECTRICIAN, DECEMBER 13, 1912. 


there is no loss of power in controlling the speed of the mill- 
motor, and the size of the controlling mechanism can be kept 
small. If some adaptation of the ordinary form of motor- 
starter were made for starting and stopping the mill-motor, 
it is obvious that it would be very large and cumbersome, as it 
would have to deal with currents exceeding 8,000 amperes, 
rendering it impossible to stop and start rapidly. Further, as 
the reversing motor has to be reversed under normal conditions 
10 to 12 times per minute the loss of power in the starter would 
be about as great as the power used beneficially. "The use of 
the motor-generator set avoids these difficulties. "The rever- 
sing motor is a double-armature machine capable of giving & 
normal turning moment of 312 ft.-tons, and a maximum 
turning moment of 475 ft.-tons at all speeds between 0 and 
60 revs. per min., when the armatures of the variable-voltage 
dynamos are connected in series. At 60 revs. per min. the 
corresponding outputs are 8,000 m.P. and 12,000 H.P. respec- 
tively. To enable even larger turning moments to be obtained 
at slow speeds during the first few passes in the cogging-mill, 
the two armatures of the variable-voltage dynamos can, as 


REVERSING 
MOTOR 


I THREE-PHASE MOTOR 
DRIVING MOTOR -GENERATOR SET 


EXCITER 


VARIABLE VOLTAGE OYN. 
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CIRCUIT BREAKER 
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EMERGENCY MAIN CONTROL 
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reversed and are seldom running at full speed, the ventilation is 
not so efficient as that of armatures which are constantly 
running at their top speed; and to overcome this difficulty 
motor-driven fans are provided to give forced-draught ventila- 
tion. This forced-draught ventilation is introduced in the 
motor between the two armatures, and the current of air is 
guided so that part passes radially through the armature and 
through the field-coils, while the remainder circulates under 
and through the commutator. A commutator is provided 
for each armature, and each commutator is constructed in two 
parts, separated by a space of about 2 in., so that the cooling 
air can pass outwards through this space. This commutator 
construction gives four points of support to the commutator 
bars, instead of the two in the ordinary construction, so that 
there is four times the mechanical strength, and, owing to the 
short length of the bar and the efficient cooling, the possible 
expansion of the bars is reduced to a minimum, ensuring good 
commutation under the most severe conditions. The reversing 
motor is provided with commutation poles and compensating 
windings. As the motor is constantly starting and stopping, 
it is not possible to rely on oil rings for 
properly lubricating the bearings, and 
so two motor-driven pumps are pro- 
vided for keeping the bearings flooded 
with oil, one of these being a spare. 
The reversing motor weighs approxi- 
mately 194 tons. It is 274 ft. long by 
14 ft. wide, and the shaft is 30 in. in 
diameter at the largest part. Each 
armature is wound for 530 volts, so 
that the maximum voltage supply is 
1,060 volts. The maximum current is 
8,400 amperes. 


Figs. 3 and 4 show the flywheel 
motor-generator set, Fig. 4 being taken 
from the three-phase motor end. This 
flywheel motor-generator set may be 
considered as consisting of two parts 
—namely, the flywheels and the elec- 
trical machines—and these two parts 
are not rigidly coupled together, but 
are connected by a flexible coupling of 
the steel-needle type. This avoids any 
difficulties in securing proper align- 
ment, which might occur owing to the 
weight of the flywheels employed, and 
to the fact that the total length of the 
flywheel motor-generator set 1s about 
50 ft. There are a pair of flywheels 


UTE POUR mounted side by side, and supported 
by two bearings, each wheel weighing 
Fia. 2.—DIAGRAMMATIC VIEW OF SIEMENS-ILGNER PLANT. 23 tons. This arrangement was 


already explained, be put in parallel by a simple movement 
of the control gear, when a normal turning moment of 425 ft- 
tons and a maximum turning moment of 520 ft.-tons can be 
obtained at all speeds between 0 and 30 revs. per min. To 


provide for the finishing passes, in which large turning moments: 


are unnecessary, but high speeds are required to get the rails, 
&c., which have become elongated to a considerable length, 
rapidly through the rolls before they have time to cool, the 
speed of the mill-motor may be increased, by reducing its field 
current, up to 120 revs. per min., the turning moment being 
gradually reduced as the speed increases to a value of 137 ft.- 
tons at 120 revs. per min. It is possible to increase the speed 
of the mill-motor from 0 to 60 revs. per min. in 1 second, so that 
a remarkably rapid reversal can be obtained ; this materially 
increases the tonnage which it is possible to roll. In order to 
obtain this rapid reversal the flywheel effect of the motor 
armature must be kept as low as possible, and to do this the 
motor is built with two armatures coupled together and carricd 
in two bearings, which permits the diameter of the armature to 
be kept small, while the active length of the armature is in- 
creased. As the armatures of the reversing motor are rapidly 


adopted to avoid the difficulty of 
transporting a single solid wheel weighing 46 tons. The 
flywheels are 12 ft. 8 in. in diameter, and, at the maximum 
speed of 475 revs. per min., the peripheral speed is 19,000 ft. 
per minute; the stored energy of the two flywheels is 
178,000 u.P.-seconds. Each flywheel is a steel casting having 
a solid web and no spokes, and is machined all over and care- 
fully balanced to secure both equal distribution of weight and 
homogeneity of the material. As the flywheel motor-generator 
set is driven by a three-phase motor, the set cannot run away, 
as it is physically impossible to exceed 480 revs. per min., the 
synchronous speed of the three-phase motor. The flywheel 
bearings are lubricated by oil under pressure, which is supplied 
by duplicate oil-pumps, one set of oil-pumps being belt-driven 
from the flywheel shaft, while the other set is separately driven 
by an electric motor. In addition to the pressure lubrication, 
the bearings are provided with oil rings, and if the oil pressure 
should fail from any cause, these oil-rings provide sufficient 
lubrication to keep the flywheels running for half an hour with- 
out the bearings overheating. If the oil-pressure should fail, a 
loud gong is automatically set ringing to call the driver's atten- 
tion, so that he has ample time either to set the other set of oil 
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pumps going, or else to stop the flywheel motor-generator set 
before the bearings can overheat. Far greater precautions are 
thus taken to prevent damage if the oil-pressure should fail than 
is usual with other machinery having forced lubrication, and 
the arrangements described above are well tried, as they have 
been used for the flywheels of over 100 electrically driven wind- 
ing engines and a number of reversing rolling-mill plants with 
every success. If the power were switched off from the motor 
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flywheel, thus preventing the fan action of the flywheel, the loss 
due to windage is reduced to quite a small value. The fact 
that the webs of the flywheels produce practically no windage 
can be shown in a striking manner by holding a handkerchief 
against the web, near the inner surface of the rim, when the 
flywheel is running. It is then seen that there is not enough 
wind to blow the handkerchief out. Some of the earlier fly- 
wheels were entirely cased in sheet metal, but this has been 
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Fic. 3.—REVERSING-MILL MOTOR AND FLY-wHEEL MoTor-GENERATOR SET. 


driving the fly wheel motor-generator set, the set would run for 
about two hours before coming to a standstill ; a band-brake, 
having wood blocks on the friction surface, is therefore pro- 
vided for the flywheels, which enables the flywheel motor- 
generator set to be brought to a standstill in less than two 
minutes. The flywheel motor-generator set can be started and 
brought to full speed in about four minutes without exceeding 
the full-load current of the driving motor. The windage of the 


bs 


Fic. 4.—FLY-wHEEL Motor-G 


flywheels’causes a certain loss of power, which adds to the fric- 
tion of the motor-generator set, so that care must be taken to 
reduce this loss as far as possible, and the most effective means 
has been found to be that of placing a sheet metal casing round 
the outside of the rims of the flywheels. Practically all the 
windage of such a flywheel is found to be caused by the outside 
surface of the rim ; and where a sheet-metal casing is placed, as 
described above, to prevent the air being driven away by the 


found to be unnecessary, while a flywheel has been built to run 
in a cast-iron case from which the air was exhausted, so that the 
flywheel ran in a vacuum. It was found, however, that more 
power was required to maintain the vacuum than was saved by 
reducing the flywheel windage. The provision of the sheet- 
iron casing to prevent the fan action of the rim of the flywheel 
has been found to be the most practical method of reducing 
flywheel windage. 


ENERATOR SET FROM EXCITER END. 


The two variable-voltage dynamos of the motor-generator 
set are placed next to the flywheel, and the three-phase motor 
driving the motor-generator set is placed at the opposite end 
of the variable-voltage dynamos to the flywheel. This 
arrangement was adopted because at times the flywheel has to 
give about 12,000 H.P. to the variable-voltage dynamos, so that 
it is naturally desirable to transmit this large power as short a 
distance as possible. The three-phase motor, on the other 


L 


464 THE ELECTRICIAN, DECEMBER 13, 1912. 


hand, does not give more than 1.825 H.P. to the variable-voltage 
dynamos or the flywheels, as the case may be. Two variable- 
voltage dynamos are installed in the motor-generator set 
instead of one machine, because the high speed at which this set 
runs is too high for the size of dynamo which would be required 
if one machine only were employed. The maximum speed of 
the motor-generator is determined by the flywheel, and such a 
high-speed wheel cannot be built up in sections, but must be a 
single piece. The largest diameter flywheel that can be carried 
by rail is 12 ft. 8 in. ; as the maximum peripheral speed of such 
a cast-steel wheel is 20,000 ft. per minute, this gives a maxi- 
mum speed for the flywheel motor-generator set of 500 revs. per 
min.; 480 revs. per min. is a synchronous speed for a 40-cycle 
motor, so that slightly under 480 revs. per min—namely, 475 
revs. per min.—was chosen as the maximum speed of the fly- 
wheel motor-generator set. If a lower speed were chosen, so 
as to enable one variable-voltage dynamo to be used, consider- 
ably heavier flywheels would have to be used in order to obtain 
the same stored energy, and the saving in capital cost that could 


1,825 H.P. on a three-phase 40-cycle circuit 2,650 volts, and 13 
provided with a slip-ring rotor. 

A small exciter (Fig. 4) is coupled to the three-phase motor 
end of the motor-generator set, in order to supply the excita- 
tion current for the fields of the mill-motor and of the variable- 
voltage dynamos. The speed of the flywheel motor-generator 
set rises and falls between 475 and 380 revs. per min.—that is, 
by 20 per cent.—rendering 36 per cent. of the stored energy of 
the flywheels—that is, 64,000 H.p.-seconds—available for neu- 
tralisinz variations in power. 

An intermittent slip regulator is used to cause the rise and 
fall in speed by increasing or diminishing the resistance in the 
rotor circuit of the three-phase motor. This regulator consists 
of three liquid resistances enclosed in an iron case, one resis- 
tance for each phase of the rotor circuit. The lower plates of 
these resistances are fixed, and the top plates are movable, 
being arranged so that they can be moved by a motor relay. 
This relay consists of a small three-phase motor, the stator of 
which is connected to a series transformer placed in the stator 
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Fic. 5.—DRrRIver’s PLATFORM AND CONTROL LEVERS. 


be'made by using one variable-voltage dynamo, instead of two, 
would be less than the increased cost due to the extra flywheel 
welght. The maximum speed of 475 revs. per min. is there- 
fore the most economical. Each variable-voltage dynamo 
gives 8,400 amperes as a maximum at a voltage varying 
between zero and 510 volts, and it should be particularly 
pointed out that when the mill-motor is just commencing to 
move, the variable-voltage dynamos have to give this current 
at practically zero voltage. As mentioned above, these vari- 
able voltage dynamos can be connected in parallel or in series 
according to whether the mill-motor is required to give a high 
turning moment at a low speed, or a lower turning moment at a 
higher speed. Each variable-voltage dynamo is provided with 
a double commutator, commutation-poles and compensating 
windings ; but as these machines run at a considerable speed, 
forced-draught ventilation is unnecessary, nor is oil-pressure 
lubrication required for the bearings, which are provided with 
the ordinary type of vil-rings. The three-phase motor driving 
the flywheel motor-generator set has a normal output of 


circuit of the main three-phase motor, so that the current 
flowing in the stator of the motor relay is proportional to that 
taken by the main three-phase motor. The rotor of the motor 
relay is restrained from freely moving by a spring attached to a 
lever keyed to its shaft. When the turning moment of the 
motor relay exceeds the value which corresponds to the average 
current in the main three-phase motor, the turning moment of 
the motor relay overbalances that of the spring, causing the 
rotor to move, thereby drawing the movable plates away from 
the fixed plates. This increases the resistance of the rotor 
circuit of the main three-phase motor, and the flywheel motor- 
generator set falls in speed, enabling the flywheels to supply the 
excess of power required above the average power which 1s 
given by the main three-phase motor. On the other hand, if 
the average power required by the mill-motor falls away, so that 
the current in the main three-phase motor tends to fall slightly 
below the average value, the springs overbalance the turning 
moment of the motor relay. The movable plates are then 
brought nearer to the fixed plates, and the motor-zenezator set 
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is speeded up, so that the power of the driving-motor is taken 
to increase the stored energy of the flywheel. The average 
power required to drive the reversing rolling-mill plant natur- 
ally varies with the shape and section rolled, and the tonnage 
obtained. In order to enable the motor relay to keep the 
power taken at the average value, whatever this average 
happens to be, the series transformer is wound with a number 
of separate coils connected up to a dial-switch. By moving 
this dial-switch the ratio between the motor relay and the 
current of the main motor can be altered, and the motor relay 
set to maintain various average currents in accordance with 
the requirements of the reversing rolling-mill plant. 

Fig. 5 shows the control gear which is placed on the driver's 
platform, and which consists of two levers carried in suitable 
quadrant frames, and a small case containing instruments. 
The lever on the right is the main control lever, and that on the 
left the emergency lever. The main control lever controls the 
direction of rotation and the speed of the mill-motor by varying 
the resistances in the field circuits of the variable-voltage 
dynamos and of the reversing motor. When this control lever 
is in the middle position the mill is at a standstill. As it is 
moved in"one direction from the middle point the mill-motor 


reached 120 revs. per min, when the normal turning moment is 
137 ft.-tons. The field resistances are so graduated that equal 
displacements of the main control lever cause equal increases 
of speed, while on account of the very rapid acceleration of the 
mill-motor, obtained by special devices, the speed of the motor 
increasee as fast, or even faster, than the control lever can be 
moved. The speed of the mill therefore exactly follows the 
movement of the control handle, making the mill very easy to 
control. As the control handles are placed opposite the 
cogging-mill (Fig. 6) it may be found desirable to place an addi 

tional control lever opposite the finishing mill, so that the 
driver can get a good view of this mill. “Arrangements have 
been made so that this can be added if required. There will 
therefore be two sets of control levers, either of which may be 
used for controlling the mill-motor, and they would be so ar- 
ranged that when one control lever is in use the other one 13 
disconnected. 

The control handle on the right of the main cóntrol lever 
works the motor-driven series-parallel switch which puts the 
variable-voltage dynamos in series or parallel, according as 
high turning moments at low speeds, or vice versa are re- 
quired. "This handle is interlocked with the main-control lever 
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increases in speed in one direction, and as the control-lever is 
moved in the other direction from the middle point the mill- 
motor increases in speed in the other direction. It will thus be 
seen that the control of the mill-motor is most simple, being 
effected by the plain backwards and forwards motion of the 
control lever in a straight slot. As the control lever is moved 
from the middle position the speed of the mill-motor increases, 
because the resistances in the field circuits of the variable- 
voltage dynamos are gradually cut out of circuit. The voltage 
of these machines therefore rises, which, of course, increases the 
speed of the mill-motor until the lever is half-way between the 
middle and the end position, when the voltage of the variable- 
voltage dynamos has reached the maximum value and the 
speed of the mill-motor has reached 60 revs. per min. During 
this period the field of the mill-motor is maintained constant, 
so that the maximum turning moment which the mill-motor 
can give is also constant. As the main control lever is moved 
further over, resistances are gradually cut into the field circuit of 
the mill-motor, thus increasing the speed of this machine. But 
as this reduces the field of the mill-motor, the turning moment 
a3 reduced inversely as the speed increases until the speed has 


by a small locking bar, so arranged that the handle cannot be 
moved unless the control lever is in the middle position, and 
that the control lever cannot be moved from the middle posi- 
tion unless this handle is thrown over either one way or the 
other, corresponding either to the series or parallel connection. 
This prevents the series-parallel switch, which may have to 
carry currents up to 8,400 amperes from being thrown open 
when it is actually carrying current. Supposing that the 
average current were set to a low value corresponding to a 
small output, and that the mill were suddenly worked on a 
much larger output without the average current being adjusted 
to a larger value, then the extra power required to give the 
large output would have to come from the flywheels, which 
would become exhausted after a few ingots had been rolled. 
To prevent this there is a magnet-operated stop which is brought 
into action when the speed of the flywheel motor-generator 
sinks below 380 revs. per min. It prevents the lever being 
moved more than half way from its middle position, so that the 
driver must either go slower until the flywheel motor-generator 
set has regained its speed, or have the average current set to 
a higher value corresponding to the required output. The 


L * 
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emergency lever on the left hand affords a ready means of 
stopping the mill at once; if it is pushed over, it brings the 
fields of the variable-voltage dynamos to zero instantaneously, 
and opens the circuit-breaker placed in the circuit between the 
dynamos and the mill-motor, thus stopping the mill-motor and 
cutting off the power. If this has been done, the control lever 
has to be brought back to the middle position, and the emer- 
gency lever replaced before the mill can be started again. The 
instrument desk seen between the control levers in Fig. 5 has 
two remote-controlled speed indicators, one of which shows the 
speed of the mill-motor, while the other shows the speed of the 
flywheel motor-generatorset. Anammetershowing the current 
taken by the mill, and a voltmeter showing the voltage given 
by the variable-voltage dynamos, are also placed on this de: k, 
so that the driver is always able to see the speed of the mill, 
and the power which he is taking. 

The main switchboard is installed in the mill-motor house. 
The oil switches, instrument transformers, and other appa- 
ratus which are connected to the 2,750-volt circuit or the 
440-volt three-phase circuit, are placed i m cells in a cellar below 
the board, the oil switches being remote-controlled, so that anv 
wiring, &c., on the back of this switchboard only carries quite 
low-voltage currents. The first panel on the left-hand side of 
the switchboard carries the instruments, switchgear, &c., for 
controlling the circuits to the fan and oil-pump motors. The 
next panel is the one controlling the fly wheel motor-zenerator 
set and the mill-motor. The switch-handle operates the main 
oil-switch in the circuit between the power house and the 
three-phase motor driving the motor-generator set. The 
three instruments on the top of the panel show respectively 
the amperes, volts, and kilowatts input to this motor driving 
the flywheel converter set. The lower instrument on the left- 
hand side is the ammeter showing the current in the circuit 
between the variable voltage dynamos and the mill-motor ; 
this meter is graduated up to 11,000 amperes. The correspond- 
ing instrument on the right-hand side is the voltmeter showing 
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the voltage supplied by the variable-voltage dynamos to the 
reversing mill-motor. When the mill is working, it is pos- 
sible to see how the flywheels prevent fluctuations in power 
beinz transmitted from the reversing motos to the power-house 
by comparing the lower instrument on the left-hand side, 
which shows the current taken by the reversing mill-motor, 
with the other instrument on the right-hand side, showing the 
current taken from the power-house. The handle at the 
bottom of this panel operates the dial-switch connected to the 
series transformer, which adjusts the motor-relay to maintain 
the particular average current corresponding to the tonnage 
being rolled. The next panel is the exciter-panel, the two in- 
struments at the top of the panel showing the exciter voltage 
and current respectively. The hand- wheel at the bottom of 
the panel operates the regulator in the exciter main field cir- 
cuit. The next panel controls the circuits supplying the field 
excitation of the mill-motor and of the variable-voltage 
dvnamos. The second panel from the right-hand side controls. 
the transformers for transforming the 2,750-volt current to- 
440-volt for supplying the various live-roll motors, &c., about 
the mill, and a high-voltage feeder leading to other transfor- 
mers installed near the finishing banks for supplying the small 
motors on the finishing banks. The last panel controls the 
cireuit to the hydraulic pump-motor driving the hydraulic 
pump for the bloom shears, and a space is left blank on this 
panel for an additional feeder should this be required in the 
future. * Although a motor-generator set is interposed between 
the reversing motor and the circuit from the power-house, a 
very high efficiency can be obtained with this electrical plant. 
With other similar plants, which are in operation, efficiencies. 
of over 70 per cent. have been obtaiued—that is to say, that. 
70 per cent. of the power taken from the power-house is bene- 
ficially used to drive the reversing mill. 

We have to thank Messrs. Siemens Brothers Dynamo Works. 
(Ltd.) for supplying us with the information and photographs. 
given above. 


The QGdorks of the Shelton Iron, Steel and 
Coal Co. 


The property of the Shelton Iron, Steel & Coal Co., of Stoke- 


on-Trent, is of considerable extent and includes mines, collieries, | 


coke ovens, blast furnaces and rolling mills. The main works 
is situated at Etruria, and the auxiliary works, including a 
forge, at Shelton. Some idea of the size of the company’s 
premises may be gathered from the fact that the view in Fig. 1 
shows but a corner of the Etruria works, the complete electri- 
fication of which is being gradually carried out by the British 
Westinghouse Electric & Mfg. Co., Ltd. The most recent 
developments in the progress of the electrification of the plant 
will be reviewed in the present article. 

The Shelton works contain a forge and four mills, namely, 
a sheet mill as well as a 161n., 12 in. and 101n. mill. These 
mills, together with much of the auxiliary machinery used in 
connection with them, such as saws and shears, were until 
recently steam driven, the steam being generated by 14 Lanca- 
shire boilers. Nine of these boilers used waste heat from the 
heating furnaces, but the remaining five were hand-fired. By 
dispensing with these boilers and substituting electric drives 
for two of the smaller mills and the auxiliary machinery, it 
was estimated that a considerable financial benefit would result, 
provided that the electricity could be generated by a prime 
mover deriving its motive power from some other source of 
waste heat. This was available in the exhaust steam from the 
reversing rollin r-mill engines at Etruria, the use of which pre- 


sented the following favourable conditions: (a) Ample supp!v 
of otherwise wasted heat, (b) demand for current, justifying 
the installation of a good-sized unit, (c) good load factor, 
(d) displacement of inefficient rolling-mill engines, (e) dis- 
placement of extremely wasteful steam drives on auxiliary 
machinery, (f) displacement of hand-fired boilers with their 
attendant labour and occupancy of valuable ground space. 
Natural corollaries to conditions (b) and (c) are that the capital 
cost per kilowatt and the cost per kilowatt generated were both 
reduced to a minimum. 

The reversing engines driving the 32 in. mill at Etruria are 
twin-cylinder simple non-condensing machines, the cogging 
engine having 42 in. by 60 in. and the finishing engine 50 in. by 
60 in. cylinders. These engines are supplied with steam at a 
pressure of about 120 lb. per square inch and 120 deg. super- 
heat by nine Lancashire boilers, seven of which are hand fired, 
the other two using the waste heat from the heating furnaces. 
These engines exhaust into a riveted steel main which also: 
receives the exhaust from four small auxiliary engines. The 
whole of the exhaust steam is passed through a grease separator, 
and is thence conveyed to the power station by a 36 in. riveted 
steel pipe carried over the stock banks and canal. 

The exhaust steam pipe leads to an accumulator constructed 
to the design of Mr. P. J. Mitchell. This accumulator 1s cap- 
able of supplying steam to the turbine when running at ful} 
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MATERIAL FOR COMPLETE ELECTRIFICATION 


SWITCHGEAR FOR — oF 
Mixers. Steel Merchant Mills. Reversing Rolling Mills. 
Converter Auxiliaries. Copper Rolling Mills. Rolling Mill Auxiliaries. 
Steel Works Cranes. , Lead Rolling Mills. Live Rolls. 


Coke Oven Auxiliaries. 


Estimates prepared free of charge for Equipment of Individual Plant or Complete Works Electrifications. 
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Complete Power Equipment | - 


ID ise: the chief cause of un- 
satisfactory power equipment is 
divided responsibility. A firm 
which both manufactures and installs 
the entire equipment, and which is, 
inoreover, able to point to hundreds oi 
complete plants in satisfactory operation 
is, other things being equal, most likely 
to obtain the best results. 


The British Westinghouse Electric and 
Manufacturing Co., Ltd., is in the unique 
position of being able to supply the 
complete equipment from the prime 
mover to the point where the power 
is applied. 


TURBINES & CONDENSERS. GENERATORS. 
GAS ENGINES. SWITCHGEAR. 
DIESEL . ENGINES. TRANSFORMERS. 


ROTARY CONVERTERS, &c. 
BLOWERS & COMPRESSORS. 


ROLLING MILL EQUIPMENT 


CONSTANT SPEED DRIVES. 
VARIABLE SPEED DRIVES. 


made from 2 to 1000-b.hp., operated 


successfully on Town, Producer, REVERSING MILLS ON THE WARD—LEONARD 
Blast Furnace or Coke Oven Gas. PRINCIPLE. 


"-—s DRIVES FOR LIFTING TABLES, LIVE 
gs Igy N ROLLERS, SKIDS, SHEARS, PUNCHES, ETC. 


COMPLETE 
LIGHTING EQUIPMENTS. 


GAS ENGINES (Vertical and Horizontal) 


ARC AND DRAWN-WIRE 
METAL FILAMENT LAMPS. 
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DIESEL ENGINES. 


WESTINGHOUSE _ 


for industrial purposes. 
——- Electric and Manufacturing Co., Ltd., 


TRAFFORD PARK, MANCHESTER. 
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foad, for periods of'one minute during which there is a cessation 
in the supply of exhaust steam from the mill engines. Steam 
from the accumulator is supplied to a Wright's heater softener 
through a control valve which maintains a very slight pressure 
in the heater. Part of the boiler feed water is taken from the 
circulating water system through the heater softener, the 
remainder being discharged from the surface condenser as 
distilled water. 


Fic. 1.—CoRNER OF THE ETRURIA WORKS OF THE SHELTGN [RON & STEEL 
Co., STOKE-ON-TRENT. 


Since the supply of exhaust steam from the mill enginrs is 
very erratic, it often happens that the full demand of the tur- 
bine and the capacity of the accumulator are exceeded, when 
much steam would blow to waste. As much use as possible 
has been made of these excesses in the plant under review, some 
of the surplus steam being utilised to heat the feed water. 
Two tanks with conical tops are provided, cach with 
a capacity of 650 gallons. The water for 
the boilers is taken from the condenser cir- 
‘culating water, and is passed through these 
tanks in series on its way to the heater softener. 
Into each of these tanks is taken a pipe from 
the accumulator, perforations being drilled in 
these pipes, at such a level below the water in 
the tanks, that the pressure due to the head 
of water above the perforations is just exceeded 
by that at which the relief valve on the accu- 
mulator itself is raised. Thus the water in the 
tanks is thoroughly heated at each peak in the 
exhaust steam supply, whilst at the same time 
the call for live steam for heating purposes is 
much reduced. The actual temperature of the 
water at the feed pumps maintained by these 
means varies between 190°F. and 200°F., the 
boilers and pumps being situated across the 
canal at some distance from the heater. 

The 1,000 kw. mixed pressure Westinghouse 
impulse type turbine drives a three- phase 
50-cycle, 5,500-volt pipe ventilated alternator, 
with a direct-connected exciter having a radial 
commutator. The alternator is fitted with 
muslin air filters, arranged so that one can be 
cleaned whilst the other remains in place. 
The generator supplies current to the eight- 
panel black-enamelled slate switchboard, 
through a three-core paper-insulated double- 
armoured cable. The voltage is kept steady 
bya Tirrill regulator. The high-tension switch- 
gear is contained in cubicles located in the basement and is mech- 
anically operated from the switchboard in the turbine room. 

The various 500-volt continuous-current motorsiin the Etruria 
works are supplied with current from a 610 kw. transformer, 
which steps down the pressure from 5,500 to 500, and a 500 kw. 
500-volt rotary converter. The rotary is provided with an 
exciter and alternating-current booster mounted on the same 


shaft. The current from the rotary is controlled from the low- 
tension panels of the main switchboard, whence it is distributed 
to the various motors in the Etruria works along the trans- 
mission lines. | 

The high-tension alternating current is transmitted to a 
sub-station at the Shelton works, the three-phase transmission 
line being composed of bare stranded aluminium conductors 
of 0-2 sq. in. area. The line is supported by creosoted timber 


Fic. 9. ——ViEW OF GIRDER-STRAIGHTENING PRESS. 


poles, the terminal poles being steel structures, and is prevented 
from falling to the ground by galvanised steel wire cradling. 
Multiple gap lightning arresters are provided at each end of the 
line. i 
The condenser is of the Leblanc surface type and has a cool- 
ing surface of 5,500 sq. ft. A “ Conqueror” type centrifugal 
pump is driven by a 72 B.H.P. motor at 600 revs. per min., and 


Fic. 3.—ViEW LOOKING TOWARDS THE FINISHING ROLLS AT THE ETRURIA WORKS. 


circulates the condensing water through the condenser and 
over the Zylba natural draught cooling tower, The condenser 
dry vacuum pump is of the Leblanc rotary valveless type, and 
is driven by a 24 H.P. motor at 720 revs. per min. The pump 
motors are controlled by Admiralty type control pillars. 

The Westinghouse motors installed at the Etruria works cre 
of various types and sizes, and perform many arduous duties, 
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including the driving of the feed rolis, skids and raising gear 
appertaining to the 32 in. mill, the main engines of which supply 
the steam for the mixed-pressure turbine. Other motors are 
applied to the driving of saws, cranes, drills, shears, pumps, &c. 
Fig. 2 is a view looking towards the finishing rolls of this mill, 
the rolls being visible in the background. The finished stock 
is fed from the rolls through the channel way on to the 
roller in the foreground driven by 30 B.H.P. railway type motors, 
whence they are transferred by skids along the rails away to 
the right to cool. The Westinghouse motors employed on the 
mill fecd rolls are 60 B.H.P. railway type machines and are 


Fia. 4.—ViEWw oF TEREE-SPINDLE GIRDER DRILL PREss. 


loacted beneath the mill floor. This location is hot and dusty 
so that totally enclosed machines have of necessity to be used, 
whilst the duty is extremely rough. The screwing down gear 
for the cogging rolls is driven by a 55 B.H.P. motor, and that 
for the intermediate rolls by a railway type motor of 31 H.P. 
situated on a gallery between these stands of rolls. The skids 
for transferring the material from the cogging to the inter- 
mediate, and from the intermediate to the finishing rolls, are 
also inotor driven. 

As the finished stock is fed from the channel way shown in 
Fig. 3 it is cut off to the desired lengths by the Bowling saw 
illustrated. This saw is driven by a 55 H.P. motor shown on the 
left. The saw was originally a steam-driven machine, the 
cylinders, crank, dise, steam pipes and 
driver's platform being clearly visible. 
The displacement of this gear naturally 
rcsults in great savings, since, apart from 
thesteam leaks which always occur in 
pipework of this description, the effi- 
ciency of such an engine is extremely 
poor. This illustration is remarkable if 
only as a comparison between the elec- - 
tric and steam driving of auxiliary 
machinery. 

Fig. 2 illustrates a gird^r-straighten- 
ing press, driven by a 24 B.H.P. motor. 
This inachine is situated at the stock 
benk, and any finished stock which 
deviates from the straight after passing 
through the finishing rolls is brought to 
it to be corrected. It will be seen tha: 
the motor drives on tothe flywheel 
shaft of the press by means of a belt, 
end it will be recognised that the duty must often impos? 
heavy momentary overloads on the motor. In the back- 
ground, to the right, will be seen thc power station, cooling 
tower, high-pressure steam pipe, the fecd-water pipe beneath it. 

In Fig. 4 a 13 B.n.P. motor running at 1,470 revs. per min. is 
shown driving a Craven three-spindle girder drill press through 
a belt reduction. The motor control gear is mounted on the 
pillar at the left of the illustration. In the background are 
the power house, heater-softener and exhaust steam pipe, 
whilst zt the right is the washing house—the building at the 
left in Fig. 1. 7 

Referring back to Fig. 4, the coal for the cokirg p'ant is 


brought to the washing house from the pits and is washed and 
screened, the dirt being conveyed away by the aerial ropeway 
shown in the photograph. This ropeway is about a quarter 
of a mile long and carries 10 skips, which are automatically 
emptied on to a tip at the point required. The motive power 
for this conveying equipment in an 8 H.P. motor, which is situ- 
atcd in the cabin on the loading platform at the washing house. 
The washing house is capable of handling 800 tons of coal per 
working day of 10 hours, and supplies the coke ovens shown 
at the right of the illustration. Here the coking process is 
carried on, the coke oven gas being used to advantage in a 
gas-engine-driven electric 
power plant, the jacket 
water cooling tower and 
gas holders of which 
are to be seen beyond 
the near end of the coking 
plant. The gas has to be 
well washed and is forced 
through coders, tar extrac- 
tors and purifiers by 
two Bryan Donkin rotary 
blowers, driven at 95 revs. 
per min. through double 
reduction gearing. These 
blowers are driven by two- 
20 H.P. motors running at 
600 revs. per min. 5ome 
of the blast furnaces may 
be seen in the background 
of the illustration, a boiler plant being located close by them 
and using the blast furnace gas for fuel. 

The hydraulic plant at the blast furnaces is a mixcd equip- 
ment embodying steam pumps of all types, sizes and ages, 
and there is also a turbine-driven centrifugal blower. The 
latest addition to the hydraulic plant equipment is a Mather & 
Platt centrifugal pump, driven by a 72 H.P. Westinghouse com- 
pound-wound motor, running at between 600 and 1,000 revs. per 
min. This pumping set is illustrated in Fig. 3, in which illustra- 
tion the motor control panel can also be seen. The refuse from 
an old forge tip which is being worked is discharged at the Etruria 
end of the property, the tip waggons being hauled by an endless 


cable receiving its motion from a 20 H.P. motor.’ This motor 
£e 


Fic. 5.— View or 12 iN. MILL. 


drives through reduction gear to the drum outside the shed, 
around which the haulage cable is taken. The slack in the 
cable is taken up by a weighted bogie carrying a sheave and 
running on inclined rails. 

At the Shelton works, a sub station receives the incoming 
three-phase 50 cycle 5,500-volt feeder lines from the power 
house. The feeder cables are taken to a seven-panel switch- 
board, from which connections are made through a 500 kw. 
step-down transformer to a 500 kw. 500-volt compound-wound. 
Westinghous2 rotary converter running at 750 revs. per min., 
the rotary being provided with a liquid s:srter for start- 
ing up from the continuous-current side. The shaft of the- 
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rotary is similar to that of the machine at the power station, 
but the booster and exciter mounted on the shaft of the latter 
are omitted in the case of the sub-station rotary, the rotor of 
this machine being designed so that the rotor of the power 
house converter can be putin its place in case of a breakdown. 
This rotary is capable of carrying a 25 per cent. overload for 
two hours, and usually runs from Monday mornings to Saturday 
afternoons without a stop. 

At the far end of the sub-station is a 350 B.H.p. 500-volt, 
compound-wound variable-speed continuous-current motor 
which drives the 10 in. mill. The motor shaft is provided with 
three bearings, a 3 ft. 6 in. rope pulley being mounted on it 
to carry 12 13 in. cotton ropes. A liquid starter is provided 
for the motor, and the speed can be varied by a shunt field 
rheostat. The starter itself is located outside the building. 
The motor is capable of a 25 per cent. overload for one hour 
and of 100 per cent. momentarily. 

The rope flywheel of the 10 in. millis 10 ft. 6 in. in diameter and 
weighs 10 tons, the speed being 150 to 240 revs. per min. The 
mill has two stands of three high and two stands of two high 
rolls, and produces chiefly light stock and notched steel bars, 
such as are used in ferro-concrete work. The rope drive 1s com- 
pletely closed off from the interior of the substation by steel 
plate guards, so that none of the fluffy matter from the cotton 
ropes can get into the motor windings. The power required 
to run the 10 in. mill light is from 50 kw. to 90 kw. 

The motor driving the 12 in. mill is similar in every respect 
to the above machine, except that it is fitted with a 36 in. 
pulley. This drives the crankshaft of the displaced engine by 
12 ropes, the rope pullev on the engine crankshaft being 
14 ft. 6 in. in diameter and weighing 7 tons. The engine fly- 
wheel is left in place, and weighs 15 tons, all that is disconnected 
being the connecting rod big end and the eccentric strap. 
The engine shaft is driven at 90 to 150 revs. per min. and operates 
one stand of three high bolting rolls, and one stand of finishing 
rolls which may be worked either two or three high. 


The 12 in. mill is illustrated in Fig. 5, in which the ropes and 
rope pulley may be faintly seen in the background, the motor 
being located in the shed at the extreme right. The flywheel, 
engine governing gear and steam pipes are plainly visible. 
The stand of bolting rolls is nearest to the flywheel, and the 
finishing stand is at the left. The power required to run the 
12 in. mill light 1s from 45 kw. to 80 kw. 


The adoption of the rope drive, more particularly in the case 
of the 10 in. mill, may appear to be open to criticism. It should, 
however, be noted that the high speed of the motor keeps down 
the cost of the equipment whilst the two motors are exactly 
interchangeable except for the pulleys, and the previous arrange- 
ment of belt mills was extremely favourable for the rope drives. 
The motors, whilst they are in no way too large for the work, 
have proved of ample power and have operated satisfactorily 
in every respect. There are a number of smaller motors 
scattered about the Shelton works operating on the 500-volt 
continuous-current circuit. These motors replace steam drives 
in the majority of cases in which they are applied to such 
machines as saws, shears, hoists and pumps. 


The cost figures per unit of electricity generated, over a period 
of six months’ working, are as follows :— 


flu E 0:0331d. 
WR EG ERNEUT T DTE 0:0137d. 
Intel 2st see letireti dp oca Dix Nun: due Ce aO nnus 0:0638d. 
REPAIS wp €— Nil. 
Total uic eaaet iix E EO ve ind rM Doe 0:1106d. 


These figures are exclusive of interest on capital charges 
and depreciation. The cost for fuel is based on the average 
time which the turbine ran on live steam alone. The total 
number of units generated in this period was 2,090,000, so that 
the operating costs for the 1,000 kw. set may be taken at being 
approximately £1,926:66 per annum. 


Electrically Driven Reversing Rolling Mills 
at the Works of Messrs. Alfred Hickman. 


One of the most interesting reversing rolling mill instaila- 
tions in this country is that at Messrs. Alfred Hickman’s 

works at Bilston, which was erected by the Electric Construc- 
tion Co. The mills consist of a 30 in. cogging mill and a 24 in. 
bar mill, and the electrical equipment comprises two reversing 
mill motors and a flywheel motor-generator set. 

The flywheel motor-generator set (Fig. 1) consists of one 
motor, two flywheels and two generators, each generator being 
in direct electrical connection with its own mill motor. Power 
is supplied from the central station to the motor of the flywheel 
set at 160/500 volts continuous current. The motor is shunt 
wound, and is designed to develop 2,000 B.H.P. as continuous 
working load. The magnetic circuit of the motor is laminated 
throughout, so that the speed answers directly to the auto- 
matic regulator described later. The generators are both 
separately excited, and supplv current to the mill motors at a 
pressure of from 0 to 1,000 volts. The efficiency of each of 
the three machines is 944 per cent. at full load. Each of the 
two flywheels is 14 ft. in diameter and weighs 28 tons, the 
peripheral specd being about 15,400 ft. per minute; each is 
built of three separate steel castings only, machined and polished 
to reduce air friction losses. The maximum speed of the set is 
350 revs. per min., which speed is decreased by means of the 
automatic regulator to 290 revs. per min. For starting the 
flywheel motor-generator set an arrangement is provided 
which connects the armature of the cogging mill generator in 
series with the armature of the motor. This arrangement is 
economical in current consumption and in time required. for 


starting, and allows a comparatively small starting resistance 
to be used. The motor of the flywheel motor-generator set is 
excited from the 460/500-volt "bus bars, and an efficient emer- 
gency electric brake is obtained by connecting its armature 
across the starting resistance. 

As indicated above, the speed of the flywheel set is made to 
vary from 15 to 13 per cent. below the maximum in order that 
the flywheels may supply the power required to equalise the 
peaks in the load. To obtain this variation in speed, the 
motor of the flywheel set has a resistance in the shunt field 
magnet circuit, the amount of this resistance being varied by 
an automatic regulator operated by the current taken by the 
motor. This regulator is arranged to come into operation 
whenever the current input rises above or falis below a pre- 
determined value, and is guaranteed to equalise the load on 
the generating station to within 20 per cent. of the average 
load. 

Fig. 2 shows the cogging miil and live rolls. This mill is 
used for cogging 24-ton ingots to blooms of 41 in. to 6 in. sec- 
tion. The motor is in the same building as the flywheel motor- 
generator set, and is connected to the rolls through 2 to 1 
gearing. The motor, which consists of a single unit, will 
develop 4,800 B.H.P. at 1,000 volts for five-second periods 
six times per minute as a rolling load, and a maximum load 
of 9,600 B.H.P. for two-second periods once every hour. The 
speed of the motor is + 120 revs. por min., at w hich speed (120 
revs. per min.) the output is measured, and it is excited off 
460/500 volts. This machine was designed to reverse from 
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+120 to —120 revs. per min. in SIX seconds, and it has been 
found in practice that this is easily accomplished. The 
efficiency of the motor is 944 per cent. at full load. The bar 
mill contains two sets of housings and rolls, and is built for 
rolling sheet bars, billets, rounds, angles, &c. The motor (also 
a single unit) is placed in a light building to protect it from 


Fic. 1.—TuHe FLYWHEEL Moron-GrNERATOR SET AT MESSRS. ALFRED HICKMAN’sS BILSTON WORKS. 


dust erd damp, and is connected directly to the rolls. The motor 
will develop 6,000 B.H.P. for five-second periods six times per 
minute, and a maximum load of 12,000 B.H.P. for two seconds 
once an hour. The speed of the motor is +120 revs. per min., 
and it is excited off 460/500 volts. The reversing tests and 
efficiency are the same as on the cogging mill motor. 

The speed and reversal 
of the mill motors is con- 
trolled by a system similar 
to the Ward-Leonard sys- 
tem, the voltage of the 
generators being varicd 
between a positive ard 
negative maximum. The 
voltage variation of each 
generator 1s obtained bv 
the operation of a smg.e 
controller at the corre- 
sponding mill platform. 
This controller varies the 
field excitation of a small 
motor-driven exciter, which 
in turn varies the excita- 
tion of its variable voltage 
generator. Each mill motor 
has constant field excita- 
tion, and the speed there- 
fore depends upon the 
voltage applied to the 
armature. Thus each 
position. of the controller 
handle corresponds to a 
definite speed of its mill 
motor. The controller 
used does not deal with 
a current greater than 1 
ampere ; obviously a great 
advantage, since manipu- 
lation is easy and there is no arcing. The vital importance 
of a good controller for the successful operation of a mill 
will be readily appreciated, and it is worthy of mention 
that during four years’ continuous work the *' E.C.C." con- 
trollers in these mills have had no renewa!s or adjustments, nor 
do they show signs of requiring such attention. It should be 
pointed out that with the above system of control only a small 
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amount of energy is lost in reversing the mill, since the energy 
expended in accelerating the rotating masses is largely re- 
turned in the form of electric energy when the speed is de- 
creased. Circuit-breakers are placed in the main circuits in 
order to safeguard the machines. These breakers are of the 


* R.C.C." standard type, and sre mounted on the main switch- 


board. Switches, which 
can be operated by the 
mill driver or by the 
switchboard attendant, 
are provided for break- 
ing the field. circuits of 
the generators. In addi- 
tion to these safeguards, 
the connections are so 
arranged that it is im- 
possible to excite the 
generator field unless 
the field of the corre- 
sponding motor has 
been previous! y excited. 
Indicators showing the 
speed of the rolls and 
of the flvwheel motor- 
generator set are fitted 
at each mill platform, 
whilst the speed of the 
flywheel set can also be 
read from an indicator 
on the switchboard. 
The exciter set consists of two exciters, direct coupled to, 
and driven by, one 75 B.H.P. motor. The motor is connected 
to the 500 volts supply, and runs at a speed of 1,500 revs. per 
min. The armatures of the two exciters are respectively con- 
nected direct to the field circuits of the two variable voltage 
generators of the converter set. The current in the field 


Fic. 2.—ViEW oF CoGGiNG MILL AND LIVE ROLLS AT MESSRS. ALFRED HICKMAN’S BILSTON WORKS. 


circuit of the exciters is varied in magnitude and direction by 
the position of the controller handle. The magnetic circuits 
of the exciters are laminated, in order to obtain the necessary 
quick reversal of flux. An important point in the equipment 
of a reversing mill is the control of the live-roll motors. For 
this purpose a special controller has been designed, which has 
met very severe working conditions with success. 
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G.E.Ci Plant in Iron and Steel Works. 


The advantages of electric power in iron and steel works are 
very clearly marked not only by direct economy in power, but 
also by the increased output rendered possible by the rapid 
manipulation of electrically-driven machines. Their electri- 
fication has thus proceeded apace, and a wide demand ha: been 
created for generator and motor plant of every description. 


The plant consists of Richardson Westgarth Co.'s slow-speed 
horizontal gas engines coupled to continuous-current ** Witton ” 
generators manufactured by the General Electric Co., Ltd. One 
corner of the power house is shown in Fig. 1, in which are to 
be seen two 520 kw. sets running at 120 revs. per min. The 
generators are all of similar type, representative of G.E.C. 


Fic. 1.—A CORNER OF THE PowER HOUSE AT THE WORKS OF THE BARROW HEMATITE Co., 
Smowixa '* WrTroN"" C.C. GENERATORS. 


Although the cost of power is perhaps secondary to that of 
output, there are fortunately natural facilities, of which advan- 
tage is being taken to an increasing extent for the cheap pro- 
duction of power as a bye-product in iron works. Surplus gas 
from blast furnaces and coke ovens is rapidly ceasing to come 
under the heading of " waste gases " as it now forms the source 
of power in numerous important plants. In some cases the gas 
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is burned under steam boilers, but the more general and econo- 
mical practice developed during the last few years is to drive 
gas engines directly coupled to generators. 

Among the power houses in this country earliest equipped for 
the utilisation of blast furnace gas is that of the Barrow 
Hematite Co., which practically from the beginning of its now 
extensive electrification adopted this source of power. 


standard practice for large machines. The frame is of cast- 
iron with mild steel poles fitted with laminated shoes, while the 
unit type brush gear is readily adjustable. Further extensions 
are at present in progress for which the G.E.C. have under 
construction a 1,250 kw. generator of the same general type 
as those already installed. 

Another example of the utilisation of surplus gas, in this 
case from coke ovens, is to be found in the 
power house of the Midland Coal, Coke & Iron 
Co., at their Apedale Works. Until some two 
years ago their requirements were met by 
steam sets, but with the development of the 
electrification of their mines, ovens and fur- 
naces, it became necessary to extend the 
generating plant. Two 375 kw. 550-volt 
three-phase alternators driven by six-cylinder 
National Gas Co.’s engines were first put 
down and now considerable extensions with 
duplicate plant are in hand. A phase of 
power production in connection with the 
utilisation of surplus gas, which ts coming 
into greater prominence, is the continuous 
generation of the maximum power available, 
with the sale of the surplus above works 
requirements to a local supply company. In 
the Durham district, co-operation has been 
secured among a number of large producers 
and special generating stations have been 
laid down to deal with the joint supply of 
gas. Anotherexample ofthis will shortly be 
found at the Glasgow Iron & Steel Co.’s Works, 
to which the General Electric Co. are supply- 
ing, through the British High Power Gas 
Co. a 1,000 kw. alternator. This machine which will generate 
at 420 volts will be paralleled through transformers on the 
11,000-volt mains of the Clyde Valley Electric Supply Co. The 
maximum power available from the blast-furnace gases will 
be continuously generated, so that when the output is in excess 
of the works' demands the surplus will flow into the Supply 
Company's mains, thus relieving the load on their generating 
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station. At times of small gas production, or when the alter- 
nator is shut down, the Supply Company will carry all the 
works’ load. E 

The Frodingham Iron and Steel Co. also utilises its blast- 


furnace gases for the production of power. Among other sets” — 


in the power house is a 750 kw. direct-current “ Witton " 
generator coupled to a Klein single-cylinder gas engine, while 
at the present time the G.E.C. have in hand a 1,150 kw. machine 
to be driven by an Ehrhardt & Sehmer horizontal engine. 


introduction of 1 gallon of water into the furnace per hour, 
for each 1,000 cubic ft. of air blast per minute, its elimination: 
results in economy in the fuel required in the blast furnace, and 
at the same time the output of pig iron is increased. The re- 
frigeration of the air is generally carried out by a plant similar 
to that employed in ice-making, in that the absorption of heat 
by the evaporation of ammonia is used to cool brine, which is. 
passed through pipes about which the air is circulated. In the- 
accompanying illustration a motor-driven compression" plant 


Fic. 2.— Ban ROLLING MILL, SHOWING “w I1; 0N " MOTOR IN OPERATION. 


The power house of one of the branches of the Butterley 
Iron Works contains three 120 kw. 500-volt continuous- 
current generators, direct-coupled to high speed vertical 
engines. Many of the machines about the iron works are elec- 
trically driven, an interesting example being a motor driven 
hot saw which is used to trim the ends of bars as they come from 
the rolling mill. The live rolls of the mill are operated by 
motors below the general level. but in Fig. 3 may be seen a 
shunt motor operating the screw down motion of the rolls. 


Other applications of '* Witton " motors are shown in Figs. + | 


and 5, showing cranes and machines equipped by the General 
Electric Co. at an important steel works in the Midlands. 

An interesting motor-driven compressor plant in connection 
with a recent development in blast furnace work may be men- 
tioned. The object of the process which was introduced in the 
United States some 10 years ago, and has since been adopted 


Fic. 4.—‘‘ WirrToN" THREE-PHASE MOTOR r RIVING LARGE MULTIPLE PUNCHING 
MACHINE AT THE PATENT SHAFT & AXLE TREE Co.'s Wotns. 


by a number of English works, is to freeze all the moisture from 
the blast before it is passed through the blowing engines to the 
regenerative stoves for pre-heating. Moisture 1s always pre- 
sent in the atmosphere in quantities varying from about 
l grain per cubic feet on a dry frosty day up to about 8 grains 
in a hot day. As each grain of water per cubic foot means the 


for the compression of the ammonia 1s shown, which is installed 
at the works of Alfred Hickman's (Ltd.). The compressors 
are rope driven by six 400 n.r. direct-current ^ Witton " motors 
supplied by the General Electric Co. (Ltd.), and are of sufficient 
capacity to desiccate 100,000 cubic ft. of air per minute. From 
one to six machines may require to be operated according to 
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Fic. 5.—'' Witton " THREE-PHASE Motor, DRIVING SHEARING 
MACHINE AT THE PATENT SHAFT & AXLE TREE Co's WORKS. 


atmospheric conditions, which vary considerably, not only with 
the season but from day to day. For such intermittent service 
a motor-driven plant of several units as described above is 
undoubtedly the best practice, and from published accounts 
of the economy of the process its wider adoption may be 
expected during the next few years. 
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Birmingham Metal Industries and Electric 
Power. 


There is a certain element of romance about engincering in 
the Birmingham metal trades. The fact that Soho, the home 
of the Watt engine, is within the Birmingham area is sufficient 
to give more than ord'nary interest to the generation and utili- 
sation of mechanical power for industrial purposes. The 
Birmingham metal trades, particularly in the lighter metals, 
such as brass, copper, tin, and their alloys, go far back into the 
dim past of metal working. Practically all the present-day 
firms engaged in the rolling or extruding of these metals com- 
menced in some humble premises which have been tardily 
added to as the business progressed. We use the word “ tar- 
-dily " advisedly, because, as a rule, the principal difficulty has 
been to find room for additional buildings adjoining the originai 
works. Until the establishment of a bulk supplv electric 
service by the Birmingham Corporation, most of the metal- 
working firms in the Birmingham area employed steam as a 
power agent. Some of the larger undertakings which were 
equipped with their own electric power plant, had, previous to 
the extension of the Corporation power mains, installed motors 
for the driving of mills and wire-drawing benches. These 
concerns were the exception rather than the rule. Nowadays 
the visitor to most of the smaller metal-working firms will find 
the whole of the machinery operated by electric motors sup- 
plied with energy from the Corporation network. 


Fic. 1.—250 H.P. THREE-PHASE Motor DRIVING ROLLING MILL. 
(W. H. Moore & Sons, BIRMINGHAM.) 


The preliminary work of persuading the Birmingham metal 
master to adopt electric power has fallen almost entirely on the 
shoulders of the Corporation Electricity Department, which has 
been ably assisted by the engineers of the various electrical 
manufacturing firms, who either have works or branch 
offices in the district. In 1906 the Corporation decided to 
put down three-phase generating plant and transmit energy 
at 5,000 volts to sub-stations throughout the Birmingham 
crea. Since the granting of the charter by which a number of 
the outlying districts have becn brought within the Birmingham 
area, these mains have been and are being extended throughout 
Greater Birmingham. In the interim between the establish- 
ment of the bulk supply service and the present time the spade 
work of convincing the metal master and converting his plant 
to electric driving has been steedily going on. Facts and 
figures have had to be compiled and submittcd for considera- 
tion, and this work has naturally taken time, but the depart- 
ment can now point to definite results as the fruit of their 
labours. At the present moment 33 rolling mills are conncctcd 
to the mains, and these reprcsent en aggregate of 11,200 H.P. 
distributed over 204 motors. The largest of these motors has 
& capacity of 500 H.P. and arrangements arc in hand for the 
connccting up of machines of 1.500 H.P. output. Weurderstand 
that at the present moment a considerable numbcr of metal- 
working tradcs are waiting to be connectcd to the mains, but 


until the extension plant in the shape of two 5,000 kw. B.T.-H. 
turbines is installed at the Summer-lane power house only a. 
few of these works can be put on the mains. 

The economics of electric driving of rolling mills in the 


Birmingham district were ably set out by Messrs. W. E. Milns. 


and W. Y. Anderson, of the Birmingham Corporation Electric 
Supp'y Department, in a Paper read before the Birmingham 
Institute of Metals. Reprints of this Paper have been widely 
distributed, but the figures and information given in it are of 
sufficient interest to merit our making full use of them in the 
present article. 

The authors point out that there is a remarkable saving in 
the initial cost of the electrical equipment for the driving of a. 
rolling mill compared with that of steam plant. They select 
an actual example of a 250 H.P. mill in which the total cost for 
the steam equipment of £1,360 was made up of 112 ft. stack 
£270, boilers £490, engine £600. This plant occupied a space 
of over 500 sq. ft. An electric motor of 250 H.P. costs only 
£350, and occupies ground space of but 60 sq. ft. The space 
taken up by the stack and boilers is obviously valuable and 
might, with advantage, be filled by productive machinery. On 
the other hand, the electrie motor is sufficiently small to place 
between the rolls in a position which could not be taken up by: 
anything else. It is then pointed out in the Paper that the 
even turning moment with an electric motor has a bene- 
ficial influence on the product of the mill. With a steam 
engine the variations of speed are excessive, and it is not 
unusual for a steam-driven mill to vary from 30 to 60 
revs. per min. The steam engine is working under 
inefficient and uneconomical conditions in driving a rolling 
mill because of the wide variations of load with which it 
is called upon to cope. Then, again, it is not economical 
to run all the plant from one steam engine, so that where 
a number of mills have to be driven, each must be operated 
by a single engine. On the score of reliability the authors 
point out that with steam driving there are so many 
essential elements which are liable to breakdown that the 
risk of a stoppage of the mill is considerable. Boilers, 
pumps, water, fuel arrangements, steam pipes, glands and 
complicated mechanism all go to add to the chances of 
closing down the plant in case of failure. The authors 
give a number of the actual reasons of various rolling- 
mill owners in the city of Birmingham for changing over: 
from steam to electric driving. These are smoke nuisance, 
growing cost of fuel, condemning of boilers by insurance com- 
panies, failure of connecting rod, big end, cylinder covers and 
other parts of the engine, trouble with driver and stoker, cartage 
of coal and ashes and week-end cleaning and repairs. An 
interesting Table is included in the Paper which gives the 
cost of rolling by electric power as supplied by a number of 
firms in the Birmingham area. The names of these firms are 
not obtainable for publication, but the figures themselves are, 
we understand, authentic :— 


| Cost per H.P. 


H.P. Units used. | Cost per annum. installed, 
| per annum. 

1,830 1,224,480 £4,031 12 0 ` £2 4 7 
589 637,182 | 2389 8 6 4 1 2 
80 67,170 | 279 17 6 310 0 

381 | 268,800 1,120 0 0 2 ]8 10 
380 150,600 | 627 10 0 113 0 
165 145,499 000 4 2 313 t€ 
1.428 838,320 3.143 13 11. , 2 4 0 
470 207,150 863 2 6 116 9 


The cost per ton of metal rolled will vary in accordance with 
the class of metal and the gauge to which it is reduced. Itis. 
stated in the Paper that one firm rolling brass and white metal 
to various sections consumed 150 units of energy per ton.. 
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Copper cau be rolled to light gauges at approximately 100 units 
per ton. A general figure which the authors give for the power 
billTin rolling mills is roughly 10 per cent. “of the wage bill. 
Emphasis is laid on the fact that electric driving allows the 
manufacturer to pay more for power which will increase the 
productive area of his works for the use of profit-earning plant ; 
also, a form of power which requires little or no capital expen- 


CM am 
8B J| : 


pong NAE | 
P LEENA S Ges ——— S 


Fic. 2.—THE SAME MILL SHOWN IN Fig. 1 AS ORIGINALLY DRIVEN BY STEAM. 


ditureMeaves money 2?vailable for the purchace of revenue- 
earning plant, 

Through the courtesy of Mr. R. A. Chattock, the chief 
engineer and manager of the Birmingham Electric Supply 
Department, we were recently afforded an opportunity of 
inspecting one or two electrically- driven 
milis in the Birmingham district. Fig. 1 
illustrates a mill with braking down, inter- 
mediate and finishing rolls driven from a 
single 250 H.P. three-phase motor. The posi- 
tion of this motor in the centre of the mill 
is shown in the illustration. Fig. 2 is a view 
of the 250 H.P. steam engine which was 
originally used to drive the mill. A part of 
the bed of this engine is still in position, 
but the boilers which supplied it with 
steam have been cleared away and 
their place is now occupied by muftles. 
This plant is typical of a number of other 
milis operating in the Birmingham district. 
It is installed in the works of Messrs. W. H. 
Moore & Sons, who were sufficiently enter- 
prising in the early days of the supply to 
introduce electric driving. The mills have 
been working some five years, and we under- 
stand that atleast £5 a week has been savcd 
over and above the steam equipment. The 
mill illustrated was first electrificd and the 
service was subsequently extended to the 
driving of a number of draw benches, slitting 
machines, shears and saws. The service is 
given from the 5,000-volt three-phase 
main which is looped into a small sub- 
station on the building and which supplics 
anf oil-cooled transformer which reduces the transmission 
pressure to 440 volts. Power is distributcd to the various 
motors about the works by heavy three-core, lead-covered, 
wire-armoured cable. 

Fig. 3 is a general view of a tinplate mill or Messrs. 
Johnson & Co. In this case the motor, which is 250 H.P., 
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is fixed in a pit immediately below the main driving 
shaft of the mill. This plant has been in operation five 
years and has proved highly economical by comparison 
with the former steam drive. Here, again, the initial 
experiment proved so satisfactory that a number of other 
motors ihave been put down for the driving of smaller 
mills and draw benches. 

An interesting feature of the use of electric 
power is the supply of energy for lighting 
purposes at power rates. The majority of 
the Birmingham mills are provided with a 
degree of illumination which would startle 
many engineers by its extremely low value. 

. Batswing gas burners and, in fact, almost 
; "any old light ” seems to have been sufficient 
to carry on the work. The installation of 
high candle-power metal lamps has come as 


to the masters that the mills can be operated 
at night under practically daylight conditions, 
a fact which results not only in increased 
output, but also a better quality of product. 
The prices charged for lighting place it quite 
beyond the range of competition by any other 
illuminant. 

We feel that the Electric Supply Depart- 
ment of the Birmingham Corporation is to 
be complimented on the success of its pioneer 
work in the electric driving of rolling mills. 
Prejudice against anything new has been the 
principal barrier to progress, but this, 
has now been satisfactorily broken down 
and the chief difficulty of the department 
is now to connect new motors up fast 
enough. The wider uses of electric power bring the 
Birmingham metal masters in a better position to compete 
in the markets[of this country and the world, because the 
inherent advantages of electric driving are reflected in the 
finished article. Another important factor that must not be 
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Fic. 3.—TiNPLATE MILL DRIVEN BY THREE-PHASE MOTOR FIXED BELOW FLOOR LEVEL. 


overlooked is the beneficial influence of the cleaner conditions 
about a mill with the electric drive upon employees. 

In conclusion, we must express our thanks to Mr. H. Foulds, 
secretary of the Electric Supply Department, and Mr. W. E. 
Milns, head of the commercial and consumers’ department, 
for the facilities given to us in the preparation of this article. , 


something of a revelation to the mill workers. | 
This fuller measure of illumination is proving 
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The Electrical Equipment of Blast 
Furnace Machinery. 


General.—The centralisation of the generating plant in 
rolling mills, which has been made possible by the adoption in 
recent years of the electric drive, has resulted in the equipment 
of blast furnaces with electrically driven charging machinery 
and lifts, and, in the case of older plants, in replacement of 
the steam plant with the same type of equipment. As in many 
other applications of this form of energy, the advantages of 
the electric drive are evident owing to the convenience of the 


regulation and its general suitability for all classes of driving. 


In the place of simple vertical steam-driven lifts, the auto- 
matic working of furnaces of various kinds is more and more 
being adopted. In some installations the laden trucks which 
have already been raised are tipped by resting the back wheels 
on a curved track, so that the back of the waggon is raised, and 
its contents therefore tipped out. For this reason the lifts were 
built with either a double or single drum. Other systems use a 
bucket running directly over the edge of the furnace and 
emptied by opening the bottom. A single-drum lift is generally 
used in these cases, while, in order that as small as possible 
a motor may be employed, the dead load and a part of the 
live load are balanced by means of a counterweight. The 
waggons and buckets in the case of vertical lifts are driven 
by means of wire ropes and drums, which are generally placed 
some feet underground. Latterly a system has been adopted 
by which skips are hauled up a slanting railway worked with 
a motor-driven rack and pinion. 

The speed, which in the case of the old steam-driven lifts 
was about 10 ft. per second, a speed which is also adopted in 
the vertical electric lift, is in the case of a rack and pinion 
railway reduced to from 3 ft. to 4 ft. a second. These lifts can 
be controlled either by hand or automatically, in so far as they 
can be gradually brought to rest as they approach the end of 
the run. Hand regulation is to be recommended when the 
attendance is good, when the speed is not too high, or if the 
arrangement of the lift equipment will result in no damage 
through inattention, even at high speeds. If, also, the height 
traversed is sufficient for the lift to come to rest without danger 
after the current has been cut off by the limit switches, such 
an arrangement may be employed with safety. Automatic 
regulation has advantages in every case, though it 1s obvious 
that a supplementary control must be available, as otherwise, 
owing to the varying loads, the lift would not always come to 
rest in the same place. These numerous working conditions, 
as well as the modifications necessary when using different 
sources of power, are satisfactorily fulfilled in the system 
designed by the Allgemeine Elektrizitàts Gesellschaft, of which 
we give a description below. 

Hand Regulation with Continuous Current.—ln this system 
the A.E.G. employ two compound motors, which are driven 
through a series-parallel controller. The size of the motors used 
is such that they can take the rated load for about 14 hours 
without overheating. The division of the driving unit into 
two is desirable, because it provides a certain reserve of power, 
it being possible in the case of defects to operate at a smaller 
load by employing only one motor. The series-parallel arrange- 
ment also possesses the advantage that a relatively small 
controling apparatus can be used, and the current demand 
on the main is also relatively small. "This is, however, of no 
great importance, because steel works generating stations 
are generally sufficiently large to stand large demands without 
damage. 

For the reasons set out above, shunt-wound motors would be 
more suitable for blast furnace lifts, as the compound motor 
decreases in speed with the load, and the control therefore 
requires more care. The subdivision of the driving unit into 
two, however, makes the use of shunt-wound motors difficult, 
as these only work satisfactorily in series, several precautions 
having to be taken before they run satisfactorily in parallel. 


Any unavoidable difference in the composition of the iron of 
two motors which are connected together mechanically, even 
when running at the same speed, causes in the case of the shunt- 
wound motor, which only has a small difference of speed 
between no and full load, heavy surges, which have to be 
avoided by means of under compounding. For these reasons 
the employment of shunt-wound motors for series-parallel 
working becomes impossible. 

On the other hand, series motors cannot be employed, 
because in most cases it is necessary to work with one drum, 
even when the lift is normally designed for two. The motors 
must, therefore, be braked, which, in the case of series motors, 
means complicated switching arrangements, and considerably - 
increases the required attendance. 

The driver regulates the winding by watching the depth 
indicators, bringing the lift to rest at the various stages 
according as to whether coke or ore is being carried. The 
controller is fitted with an automatic cut-out switch, which 
is used during ordinary operation. This switch is generally 
so arranged that the ore-is hauled to the required height 
automatically. When coke is being hauled the driver has to 
slow down and stop so that the lift comes to rest at the proper 
place. 

For actually stopping the lift a brake, which is operated 
by magnets in connection with the compound winding, is. 
employed. Compound-wound magnets are necessary because 
when one drum is working the motor runs in both directions, 
and a series winding cannot, therefore, be used. For this 
reason the series coil of the compound winding is designed so 
that the brake is lifted when the driver puts the controller 
on to the first power notch. 

Besides the working brake there is an emergency brake, 
which comes into action only when the normal limits of the 
run are exceeded. This consists of a series magnet, which is 
exerted during operation. When the current fails, a catch 
is released, a weight falls and the brake is applied. At the 
same time the main current is cut off, and the ordinary working 
brake is also applied. 

In the more recent installations a change-over switch is 
combined with the controller, so that should one motor break 
down work can be carried on with the other alone. Two sets 
of controller gear are also installed, in order that there may 
be a full reserve of plant. In this case a special change-over 
switch is provided, so that the motors can be driven by 
either of the two controllers. 


In exceptional cases, where loads do not have to be lowered, 
series motors with series parallel controllers can be employed, 
especially where the same size of loads are always handled. 
In these cases series brake magnets can also be used. 


Hand Regulation with Three-phase Current.—In this case the 
motor output is not usually divided into two units, as in the 
case of continuous current, for two three-phase motors working 
in parallel and connected on the same shaft would only be a. 
feasible arrangement by taking special precautions and by 
arranging that there was an exact and permanent corres- 
pondence of phase when running. Nevertheless, a number of 
lifts have been fitted with two motors of the same output, one. 
of which can be used as a reserve and thrown into circuit 
when required. Motors designed for intermittent working 
are generally employed. 


For regulating purposes a controller with copper contacts 
is used, which possesses the advantage over those with carbon 
contacts of giving more contacts at a less price. Asin the case 
of continuous-current working, the driving is controlled by 
means of a depth indicator, and the driver, according as to 
whether ore or coke is being carried, brings the controller back 
to the off notch to slacken speed. 


The working brake is operated either bv a motor or a 
solenoid, while the emergency brake consists of a compressed 
air equipment. When the emergency brake comes into 
operation the current is simultaneously cut off. In the same. 
wav as with continuous current, two controllers can be pro- 
vided, one of which can be brought into operation by means. 
of a change-over switch should the other break down? u 
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Lifts with Automatic Control.—The automatic control of 
blast furnace lifts differs from that of winding engines in that 
only the switching off and bringing to rest are accomplished 
automatically, while at starting the driver is given a free hand. 
It is obvious, however, that this operation can also be con- 
trolled, while it is not necessary, as the motors are relatively 
small, to take precautions against current surges on the 
generating station. 

An automatic retarding device cannot be used with con- 
trollers which carry the whole of the motor current, as the 
‘contacts would be burned owing to the slow motion of the 
controller, and, besides, switching in the resistances again is 
not possible with rapid stopping and safe working. 

With three-phase current the Ward-Leonard arrangement 
gives the best results. This consists, as is well known, of 
a continuous-current shunt-wound dynamo which is driven 
by a motor supplied from the three-phase network. The 
armature of this dynamo is directly connected to the shunt- 
wound motor driving the winder. If suitable continuous 
‘current 1s not available for exciting purposes, a small exciter 
is coupled to the converter set. 

In the field circuit of the continuous-current dynamo is 
connected a reversing controller, by which the excitation of 
the dynamo, and so the speed of the motor, can be increased. 
The set has, therefore, a very high starting torque. To 
reverse, the excitation of the dynamo is reversed. As the con- 
troller only carries a small current, its contacts can be con- 
nected with the depth indicator without fear of burning. The 
braking action obtained is also very powerful. 

A similar arrangement can be used on a continuous-current 
network, when the driving motor is, of course, of the con- 
tinuous-current type, and the exciting dynamo can generally 
be dispensed with. 


With continuous current, however, the Allgemeine Elek- 
trizitits Gesellschaft preferably adopts another arrangement - 
with similar properties to those of the Ward-Leonard system, - 
but which can be installed at a considerably cheaper rate. This : 
system, which is known as “ the limit brake” system, possesses ', 
the following characteristics: The use of relays for switching! 


on the motor currents; of a master controller which is only 
traversed by the current flowing through the coils of the relay : 


and the retardation by switching a resistance into parallel with. 


the armature, at the same time switching in the starting 
resistance. 
controller or depth indicator is brought to the '* off " position. 
A special arrangement ensures that when the controller is 
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‘switched off from any position the parallel resistance is switched | 


in, and when starting up again switched out. 
The advantage of this system is that by each alteration of 


vy 


the resistance a powerful braking current from the armature : 
passes through the parallel resistance, and in this way rapidly * 


reduces the speed, because the motor remains connected to 
the network until the last moment and develops a positive 
moment. 

The retardation is usually effected by a special switch, rather 
than by the ordinary controller. This switch is worked by con- 
tacts conected to the depth indicator. 

As regards the motors for this arrangement, the same 
arguments apply as those set out under hand working. Either 
compound or series motors can be used, or a shunt motor if a 
second motor is available as reserve, as continuous operation 
IS à necessity in this class of work. 

The four systems described above can, of course, be com- 


bined if desired. 


Cables for Iron and Steel Works. 


The St. Helens Cable & Rubber Co. make most classes of 
electric cables, but specialise in their patent cab-tyre sheathed 
cables for use under the severe conditions which apply in iron 
and steel works. Numerous protective coverings have been 
tried for electric cables in such situations, and the results may 
be summarised -as follows: Cables protected by fibrous 
materiz!s become soaked with corrosive moisture or baked to 
rags with the high temperatures, and, the insulation becoming 
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exposed to such deteriorating influences, rapidly perishes. 
Where armouring is used, in corrosive situations the metal is 
rapidly eaten away, and, where subject to hard usage, it 
usually becomes flattened and bites into the cable itself. A 
kink upon this type of cable quickly produces a short or earth. 

It is claimed that none of these disadvantages apply to 
St. Helens patent cab-tyre sheathing, which can be laid 
anywhere and will stand almost anything. 


Magnet Cranes. 


Magnet cranes are now coming more generally into use, there 
being an enormous field for their application in iron and steel 
foundries, blast furnaces, rolling mills, scrap yards and engi- 
neering works generally. A great advantage is derived when 
extensive and bulky metal stocks have to be handled. Where 
manual labour is employed the greater part of the time is taken 
in loading the material into the bucket or other receptacle, but 
this can be entirely avoided by using a magnet for picking up 
direct from the heap. For use in connection with furnace charging 
machines, the employment of magnets is especially advanta- 
geous. The charging boxes have to be loaded at a speed in 
proportion to the rate of operation of the charging machine. 
Where manual labour is employed, it either involves the use 
of a great number of boxes, or else a large number of hands. 
By using à magnet crane only one man is required to drive the 
crane and operate the magnet, and the speed at which it is 
possible to fill the boxes enables an appreciably smaller number 
of boxes to be used. 
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Messrs. Babcock & Wilcox are making a great specialitv of 
these magnet cranes and two of their machines are at present 
working in conjunction with two open-hearth charging machines, 
also of their make, at one of the large steel works in South Wales. 
They are also making further machines and magnet-crane 
installations for steel works in this country and on the Continent. 

Lifting magnets can be used in conjunction with any type of 
crane and are found to be very convenient for handling rails, 
sheets, hot blooms and billets besides ordinary scrap. The 
accompanving illustration shows Messrs. Babcock & Wilcox $ 
crane. On account of the electric supply being alternating 
current, a motor-generator is fitted on the crane and supplics 
the necessary continuous current to the magnet. This i5 
unnecessary, of course, when a continuous-current supply !5 
avallable, as the power is taken from bare wires across the crane 
in the same way as it is supplied to the motors on the crab. A 
spring cable drum is used for coiling up the flexible cable when 
the magnet is lifted. 
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Furnace Charging Machines with Special 
Reference to Open Hearth Work. 


Bv J. SMITH, A.M.l.MECH.E., MEM. IRON AND STEEL INST. 


Before proceeding to a detailed description of the various 
‘forms of machines, the general advantages and utility of this 
kind of apparatus may be pointed out. In the first place, a 


:8uitable machine is capable of saving a large amount of highly: - 


paid labour and reducing the time of charging the furnace when 
compared with the old method of charging by hand, thus 
Increasing the output of the furnace plant and decreasing the 
loss of heat due to the necessity of having the doors of the 
tfurnace open. In the open hearth plant, perhaps more than 


the open hearth chargers into two main clesses. First, the 
ground or platform type, and secondly the overhead types. 
In all cases the-design and construction are studied with a view 
to providing a machine of great reliability, and one able to 
stand up to the very severe service met with almost without 
intermission, as it will be readily understood that failure in 
operation means heavy loss by interrupting the working of the 
furnace plant. Both types of machines are generally of the 
form in which a box or peel loaded with the necessary material 


Fic. 1.—HicH Grounp TYPE OpEN-HEARTH CHARGING MACHINE. CAPACITY, 4 TONS. 7 FT. Box. 


in any other case, charging machinery is capable of effecting 
great economies. The item of labour saving has two aspects— 
first, the actual amount saved, and secondly the getting rid of 
a certain amount of dependence upon what is well known to be 
an unreliable factor. Open hearth charging machines have 
frequently effected a saving of fuel at the rate of 28 lb. of best 


gas coal per ton of ingots produced by the furnace, and, as this ' 


coal is usually high in price the saving under this item amounts 
to a very considerable sum in the course of the year. The third 


Fie. 2.—Low GRouND TYPE CHARGING MACHINE Fog OPEN-HEARTH 


FURNACES. CAPACITY, 3 TONS. | 
‘4 


factor—that is, the increase in output of the furnaces due to the 
quicker handling of the charge—is difficult to estimate in 
amount. A not uncommon experience in changing from hand 
to machine charging is an increase in capacity equal to one heat 
per furnace per week, and if the revenue due to this increased 
output be credited to the installation it has been found in 
certain cases that this alone is sufficient to justify the outlay. 
Proceeding now to describe a few of th» different types of 
machine and their respective characteristics, we may divide 


can be picked up by the charging machine, and the contents 
of the box of peel emptied into the hearth of the open hearth 
furnace, after which the box is withdrawn and replaced in 
position upon the charging bogie or stool ready for being taken 
away to the loading ground and refilled with pig iron, Scrap or 
whatever material is to be chargcd. Taking first the ground 
or platform types, the first of these is that known as the high 
ground type, which is illustrated in Fig. 1 herewith. This 
machine is to be recommended, since it is economical in space 


and cheap to construct, as well as specdy and easily handled. 
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Fic. 3.—ELECTRIC GRouND TYPE SLEWING OPEN-HEARTH CHARGING 


MACHINE. 


With the loaded boxes brought up on suitable bogies, running 
between the charging machines and the furnace, it is easy 


for this machine to empty a box into the hearth in 30 seconds, 


The second type is the low ground type charging machine, 
which is illustrated in Fig. 2. This machine takes up con- 
siderably less head room than the high ground type, but it is 
necessary to have a wider shop and longer charging bar, so 
that the strains on the hoisting gear are very much more severe 
than in the former case, where the bar is kept short. Both 
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the above types of machine may be used to shunt the bogies 
upon the platform, and therefore to take the place of a loco- 
motive when it is required to move the bogies along the 
platform. 

Another form of ground type machine is that in which the 
bar can be slewcd round to take up boxes at the back of the 
platform. This is of use where there is a low roof over the 
open hearth shop, and where it is quite impossible to bring the 
charging bogies up to the front of the platform, as in the case 
of the high and low ground type machines, described above. A 
machine of this type is illustrated in Figs. 3 and 5, repre- 
senting two machines recently installed in a large steel works 
in South Wales, and it is interesting to note in this connection 
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Fic. 4.—OvERHEAD ELECTRIC NON-SLEWING OPEN. HEARTH CHARGING. CRANE. 


that by having the charging boxes arranged at the back of the 
platform upon stools, and filling these boxes from a line of 
trucks running outside the line of bogies, the material being 
handled by magnets a very great saving was effected, not only 
in the actual charging of the furnaces but also in the high costs 
usually attendant upon unloading the trucks and filling the 
charging boxes with the material for feeding the furnaces. 

It must be noted that in all cases of ground-type machines 
the entire charging platform must be kept clear of obstruction ; 
all valve gear must be taken right to the back of the charging 
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Fic. 5.—ANOTHER VIEW OF OPEN-HEARTH C'HARGING MACHINE. 


platform, and loose tools, stacks of pig iron, &c., cannot be left 
on the open-hearth stage, as may be done in the case of the 
overhead machines. On the other hand, ground-type machines 
are more easily accessible for repairs and are very often pre- 
ferred where the stage is strong enough to carry such machines. 

Coming now to the overhead types, the first of these is the 
non-slewing machine shown in Fig. 4. This machine is almost 
as speedy in operation as the high-ground type machine, but 
is slightly more cumbersome owing to the heavy overhead 
girders, &c. Where the open-hearth stage is not sufficiently 


country and. upon the Continent. 


strong to carry a ground type this form of machine is recom- 
mended, the box being picked up at the front of the stage ; 
there are no motions to be effected other than in the first two 
machines described above. This overhead non-slewing machine 
also acts very wellas a locomotive for moving the bogies. The 
overhead slewing type of machine, illustrated in Fig. 7. shows. 
a form of charging machine which finds great favour in this 
It is a comparatively new 
design, in as much as previous overhead slewing designs have 
usually involved a “ straight lift " mast, similar to that shown 
in Fig. 8. The design shown in Fig. 7 involves the rocking 
motion or harmonic type of lift, and has been brought out in 
order to obtain all the advantages of this form of lift in the 


CAPACITY, 4 TONS. 7 FT. Box. 


overhead type of machines where the material to be charged 
is to be brought across the charging stage from the loading 
ground situated at the back of the charging stage. This type 
is, of course, not nearly so speedy as the non-slewing machine ; 
but, on theother hand, it is a design which permits a great deal 
more latitude in the methods of working and also in the 
arrangement of the open-hearth stage. For instance, sup- 
posing that valve gear or similar obstructions are to be met 


CAPAC 


Fic. 6.—ELEctric OVERHEAD SLAB-ÜHARGING MACHINE. 
5 TONS. 


with at different points along the shop, it 1s frequently possible 
to slew the machine and traverse the trolley so as to avo! 
these, and this, as will readily be understood, is frequently à 
great advantage in old plants of an extensive kind in whic 
the clearing away of structure and gear at points on the ope? 
hearth platform would entail very heavy first cost. 
It will be seen, on referring to Fig. 7, that an auxiliary trolley 
provides for lifting heavy pieces of scrap and effecting any 
repairs which are found necessary for the open-hearth hi vr 
It is possible to arrange this trolley on the upper flanges of the 
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girders and the charging trolley on the lower flanges; so that 
the former can pass the latter when the hook is drawn up to the 
top of the lift. In all non-slewing machines, both ground and 
overhead, there are at least four motions: Hoisting, long 
travelling, cross traversing and bar turning, each operated by 
independent electric motors. There is also a hand-operated 


| —————L SOT ] 
| qM IMM 
oe - = T 


—— € — má 


-———— 


—— — 


za 
d RI 


EN SAA 


A 


; , za I — or $ 
NN oy | NS ¢ N A 7 


—————— 


the angling of the bar permits the furnace to be charged very 


much more fully and easily than with the parallel lifting form 
of bar. Moreover, it is found that less damage is done to the 
brickwork of the doors, seeing that a very small movement of 
the bar within the door effects a considerable movement of the 
box over the hearth of the furnace. 
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Fic. 7.—OvERHEAD ELECTRIC SLEWING OPEN-HEARTH CHARGING CRANE WITH 5-TON INDEPENDENT AUXILIARY TROLLEY. 


box locking gear, by means of which the operator can attach 
or detach a box at the end of the bar without leaving his 
position in the cab. The machines which have to pick up 
material at the back of the platform have, of course, the extra 
motor and gear for slewing. No charging machine with a 


Space will not permit us to cover the whole range of different 
types of charging machines used for the re-heating furnaces, 
soaking pits and other portions of the steel works plant ; but, 
in conclusion, we may refer to Fig. 6, which shows an overhead 
slewing form of ingot or slab charging machine fitted with 
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Fra. 8.—STANDARD OVERHEAD SLEWING OPEN-HEARTH CHARGING MACHINB. VERTICAL LirrrxG TYPE WITH AUXILIARY TROLLEY. 


parallel lift is recommended where it is possible to instal what 
is known as the “ rocking lift." The parallel lift, in which the 
bar is lifted with its axle always horizontal, is sometimes 
adopted in this country, but the rocking lift is in almost 
universal favour for this type of machine, owing to the fact that 


automatic side gripping device and balanced harmonic lift, and 
this may be taken generally to indicate the essential features 
of these machines. We have to thank Messrs. Babcock & 
Wilcox for supplying us with the details given in this 
article. B | 
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Adoption of Electricity for Steel 
Handling and Transport Plant in 
Steel Works. 


The extremely keen competition at present existing in the 
steel trade from foreign producers, and the consequent neces- 
sity for economical production, has caused a very noticeable 
progress in the application of electricity to steel works’ machin- 
ery and plant. The evolution of modern plant for this form of 


Fic. 1.—4}-ToN REVOLVING OPEN-HEARTH CHARGING MACHINE. 


power has been so rapid lately that we think a general view of 
the subject will be of interest to all up-to-date steel makers. 
The open-hearth plant is one in which, perhaps more than any 
other department, a field for economy in labour saving is offered, 


Fic. 2.—3-Tox OPEN-HeARTH REVOLVING CHARGING MACHINE. 


and the electrically-driven charging machine plays a very 
important: part in this economy. This machine, which was 
originally invented by Mr. S. T. Wellman, has now firmly 
established itself as a necessity, and no one would think of 


building à modern plant without leaving room for one or more 
of these appliances. 

Fig. 1 shows a machine of the overhead type of 44 tons 
capacity which was made by Messrs. Wellman, Seaver & Head, 
and is installed at the Britannia Works of Messrs. Dorman, 


Fic. 3.—3-ToN OVERHEAD SLAB-CHARGING MACHINE FITTED WITH 
Patent Harmonic LIFT. 


Long & Co. The view shows the charging arm slewed round 
at right angles to the furnace and the box in its highest position. 
This machine was designed for a span of 48 ft. 6 in., and is 
fitted with six different motions, all electrically operated, the 
total horse-power being 170. When 
using this type of machine the load 
of pig. scrap and other material is 
brought on bogies to the back of 
the platform, in suitable boxes with 
specially designed ends, into which 
the end of the charging bar drops 
and locks. The box can then be 
lifted clear of the bogie by the 
charging machine and projected well 
to the back of the furnace, the 
empty boxes being withdrawn and 
set. down in place again upon their 
bogies. The whole cycle of opera- 
tions with this machine takes a 
very short time, and charging can 
be done rapidly or slowly as desired. 
The special features of this design 
are the two hoists which are fitted— 
viz., a parallel lift arranged to draw 
up the tube mast, and thereby raise 
the cab and bar connected with 
. the same; and also Messrs. Well- 
man, Seaver & Head's special rock- 
ing lift, which is also employed in 
their platform type of machine. 
By this means it 1s possible to pick 
up boxes at considerably different 
levels, so that any height of bogie 
ordinarily used about the works 
can be employed for carrying the 
boxes to the back of the platform; 
o whilst the rocking lift is used 1n 
actually picking up the box and also in charging the furnace 
where it has been found to be of great advantage in giving the 
operator much more scope by enabling him to angle the bar. 
Another of these machines is shown in Fig.2. This is of 3 tons 
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capacity, and is installed at the works of Messrs. J. Summers 
& Sons, Shotton. This machine has five different motions 
each driven by a separate motor, and all control is effected 
from the operator's cab at the back of the bar. It is capable 
of charging pig iron and scrap into the furnaces at the rate of 
150 tons per hour. 


Fic. 4.—30-cwr. REVOLVING GROUND Tyre INGOT CHARGING MACHINE FITTED WITH ALLIGATOR GaAIPg4 


The rolling-mill department has also seen many improve- 
ments owing to the installation of electrical power, and there 
are now electrically-driven rolling mills, live roller tables, in 
common use, as well as machines for handling billets and 
ingots. The latter machines have now been designed for 
dealing with slabs of from 8 cwt. up to 30 tons each. Fig. 3 
shows one of Messrs. Wellman, Seaver & Head’s patent billet 
-or slab charging machines of 3 tons capacity, and fitted with a 
-side gripping device for holding the slab. This machine is 
installed at the works of Messrs. Stewarts & Lloyds, at 
Mossend, one of its most remarkable features being the lifting 
mechanism.. On looking at the illustration it will be seen that 
no ropes or chains are used to hoist the bar or load, this being 
performed by means of two steel cranks carried upon a rocking 
arm, upon which, also, the hoisting gear itself is mounted to 
«drive the cranks. Connecting rods are then taken from these 
«cranks and anchored to the standing part of the down-hanging 
‘frame of the trolley. When the cranks are rotated the rocking 
gear is oscillated vertically, and by means of links connecting 
‘the lower portions of the down-hanging frame of the trolley 
with the charging bar a perfectly parallel lift is obtained at the 
bar, the operator and his gear being lifted and lowered along 
-with the bar and load, with which he is always in full view. The 
-Objection to raising all the dead load every time the slab is 


lifted is overcome by the back balancing effect produced by 


carrying the gear on the rocking lever above mentioned ; in 
fact, balance weight is added here until a little more than the 
-dead weight of the machine parts to be lifted is balanced, con- 


-sequently a very economical load is obtained upon the motor. - 


The nature of the motion which prevents overwinding and 
lowering out too far also helps to give a very rapid and secure 
form of hoisting motion, whilst the whole disposition of the 
-machine is such as to secure an almost central load upon the 
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trolley, although the slab is carried at a considerable radius 
from the trolley centre. Fig. 4 shows a ground type revolving 
ingot charger which has been installed at the works of the 
Huta Bankowa Co., in Russian Poland. It is designed for 
handling a weight of 30 cwt., and is fitted with the Wellman 
patent alligator grip. The illustration shows the machine 
having just withdrawn an ingot 
from the furnace. This machine 
has five separately operated 
motions, the total horse-power 
being 60. 

Another branch in which it is 
possible to obtain considerable 
economy is in the handling of 
raw materials, from railway 
trucks or ships into stock piles 
and from thence for transport to 
the charging platform. A great 
deal has been done in this way 
by the introduction of pig-lifting 
magnets and Hulett grabs for 
lifting iron ore. Fig.5 shows two 
5-ton gantry cranes working in 
Glasgow. These are fi ted for 
handling both pig-lifting magnets 
and also grab buckets for 
handling iron ore. The illustra- 
tion shows the cranes with the 
magnet fitted for work. These 
machines have three separate 
motions, the total horse-power 
being 80. 

There are various other applica- 
tions for the use of electricity in 
steel works, such as the tilting of 
open-hearth rolling furnaces and 
mixers, where electric power is 
now frequently used instead of 
hydraulic. A very useful ma- 
chine has also been designed con- 
sisting of a combined ingot 
stripper and charging machine. 
These machines have been designed to exert a force of 150 
tons upon the head of an ingot mould in order to strip 
the ingot, and the tongs of the machine are then brought 
into play to lift the ingot itself up and'convey it along and 
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Fic. 5.—GaNTRY CRANES FITTED WITH PiG-LIFTING MAGNET AND 
HuLETT GRAB. 


put it on the live roller tables or elsewhere, as may be desired. 
The whole subject of charging machines is a very special one 
and, as will be seen above, presents some very interesting points 
in design... pe 
M % 
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| Loading Magnets. 


The extraordinary development which has taken place in the 
iron industry in the last few years is illustrated in the ever- 
progressive improvement of the hoisting appliances for trans- 
porting and loading iron materials. This improvement is 
principally in the direction of reducing the amount of manual 
labour, and, therefore, lessening its controlling power. A very 
important auxiliary appliance, which has disposed of much 
labour, is the loading magnet, which was introduced for prac- 
tical working a few years ago, and which has been widely 
employed in German and American iron and steel works. 

The loading magnet is not only used for the transport and 
loading of finished rolling-mill products, such as rails, girders 
and plates, but also for the transport of ingots of the greatest 
weights and roughly rolled blocks. The magnet is of great 
value in blast-furnace plants and steel works for loading pig 
iron and scrap. It is well known that the handling of large 
masses of scrap in open-hearth furnace working is both difficult 
and expensive, whilst with the aid of a loading magnet this 
work can be easily accomplished. A further important use for 
the loading magnet is the lifting of drop weights, whereby this 
otherwise dangerous work is much simplified. Further on we 
shall again refer to the various purposes for which a loading 
magnet can be used. 

In the first instance we give some brief details of the construc- 
tion, capacity and economy of the loading magnet. The load- 
ing magnet comprises chiefly the outside shell, the 
coil, which is situatcd in a special housing, and the 
poles. The housing of the magnet is manufactured 
from special magnetic steel, and contains the 
watertight and heavily encased coil, the latter 
being flexibly arranged. but, at the same time, 
quite secure, so that in the presence of heat the 
coil is free to expand. The manufacture of the 
coil requires an extensive experience in respect to 
design and working, and it can be either wound with 
wire of copper or aluminium. However, in conse- 
quence of the smaller conductivity of aluminium, 
the current consumption is higher, and the action 
rather less than is the case with coils of copper. 
After the winding process, the coil is placed in 
a vacuum, where all trace of moisture is removed. 
After this drying operation the coil is compressed 
with a special insulating compound, with which 
all the intervening spaces are filled. As this insu- 
lating compound is a good heat conductor, the 
heating, which is unavoidable when working, 
is rapidly equalised all over. 

. Fig. lis a view of the workshops of the Deutsche 
Maschinenfabrik, A.G., where loading magnets 
are made, and, in view of the rough handling 
which this apparatus is subjected to in smelting 
works, the most careful attention is given, and only 
the best materials are used. The plug contact for connecting 
the feed cable is of watertight construction, and is fitted with 
a special protecting cover. As a plug contact is supplied, the 
loading magnet can be disconnected at any time, so that work 
can be continued without the magnet when desired. The 
supply of current to the magnet is effected by a cable drum 
fitted with slip rings, which is driven by the hoisting gear, or a 
counter weight, so that the crane driver has not to pay any 
attention to this matter. The cable is always lightly stretched, 
and runs nearly parallel with the hoisting ropes. The control of 
the magnet is effected by a special controller in connection with 
resistances. The outside steel shell of the magnet is fitted with 
strong eyes, and to these are attached chains, the ends of which 
are connected to one ring. By this arrangement the magnet 
can be suspended from the hook of any hoisting appliance which 
has electric drive. 

The first question an intending purchaser of a loading magnet 
asks naturally refers to the economy of this hoisting appliance, 
and it may, therefore, be mentioned here, that, in German iron 
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works, with the usual electric current rate, and by forced work. 
ing of 60 to 90 cycles per hour, the cost of current does not 
amount to more than 1s. 6d. for t0 hours’ work. By employing 
& loading magnet in the scrap yard, 6 to 10 men are dispensed 
with, and who would otherwise be engaged in transporting and 
loading the scrap. At a daily wage of 5s. 6d. per head, the 
saving is 30s. to 50s. per shift, or £450 to £750 per annum ; that 
is for day and night working, and in consideration of the fact 
that the work can be carried out with the same despatch by 
night as by day. For extensive open-hearth working, where 
large masses of scrap have to be handled, the saving is, of course, 
correspondingly greater, and equal saving is effected by the 
loading magnet when used for loading and transporting pig iron. 
In the case of a blast-furnace plant the advantages are still 
greater, as, in addition to its work of handling large masses of 
pig iron, the magnet can be used for a great variety of other 
purposes. 

In order to obtain the maximum working capacity, the poles 
of the magnet are designed to suit the form of the material to be 
handled. The approximate capacity of a magnet in respect of 
the various material is as follows :— 


» 5 spe MEOS eoa cic ccveteretedanuess 10 ,, 
s m c c—— D5 
, 39 - sheet plates RS e vrais e n o Ea ME Ee FS 5 
z M » good scrap ............ 12 to ld 


pig iron and broken castings 1 ,, 


’ » » cast-iron turnings  ......... 08 ,, 
; T , Swedish ore ......... 0:6to08 ,, 
» 5 » drop weights .................. 8 ,, 


Fic. 1.—VIEW OF THE WORKSHOPS OF THE DEUTSCHE MASCHINENFABRIK, DUISBURG. 


A description of the magnet-crane plants executed by the 
Deutsche Maschinenfabrik A.G. is given in the following para- 
graphs, and it might be mentioned that the above firm have 
up to now supplied 500 loading magnets to all parts of the 
world, seven of which have been supplied to a steel works in 
India. Ina magnet-crane plant for working with drop weights 
the drop weight is raised by the magnet to the required height 
and then dropped upon the pieces which were to be broken. 
When the current is cut off from the magnet the drop weight 
falls exactly perpendicular, and false hits scarcely ever take 
place, whereas, with the hand-releasing device, stray drops 
often occur. The magnet conveys the pieces to be broken to 
the place chosen for this purpose, and afterwards takes them 
back to the scrap yard or deposits them direct into the charging 
boxes, so that the hitherto necessary labour in this respect is 
dispensed with. As no labour is required in the scrap yard 
itself, and in spite of the fact that the working is more rapid, no 
accidents can occur. | 

The loading of pig iron into the charging boxes is shown in 
Fig. 2. The pig iron, which arrives in railway trucks, is 


THE ELECTRICIAN, DECEMBER 13, 1912. 485 


deposited, by means of the loading magnet, in the yard, or is 
loaded into the charging boxes direct. The iron, which is 
deposited in the scrap yard, is taken up as required. Another 
magnet not only lozds pig iron, but also transports scrap, 
and has been in constant work for several years, but has 


not yet caused any inconvenience whatever. 


Magnet cranes are now used, to a great-extent, in blast-fur- 
nace works for lifting whole rows of pigs from the casting bed. 
Sometimss a rigidly-guided shell which contains a long row of 
magnets is used, the latter being lowered on to the pigs, which 
are then raised, and in order to prevent;the pigs from falling, 


tinuous furnaces. The pushing of ingots into the furnaces is 
effected by means of hydraulic or electric charging machines. As 
the magnet picks up the ingots on the side they are deposited as 
quickly and exactly. It is already known that the handling of 
plates by means of mechanical devices is beset with difficulties, 
whilst with cranes equipped with loading magnets this work is 
performed in the simplest and cheapest manner. The magnets 
are lowered on to the plate to be lifted, so that the centre of. 
gravity of the suspension gear corresponds with about the 
centre of the plate; the current is then switched on so that 
the pulling force of all the magnets is put into action at the same 


4 


should any of them break away, a safety trough is swung under- time. Of course, the number of magnets employed in lifting a 


neath. By working with a loading magnet over the casting bed 
the pigs can be broken on the casting bed itself, and then loaded 
direct. For this purpose the crane can be fitted with a pig 
breaker, with pneumatic or electric drive. After being broken, 
the pigs can be placed in the collecting boxes by the magnet, 
and later. by the same means, loaded into railway trucks or 
barges, as the case may be. In many-cases whole rows of pigs 
are taken to a pig breaker, situated near at hand, and, after 
being broken, are carried away direct by transporting appli- 
ances. Plants of both types have been frequently carried out 


by the Deutsche Maschinenfabrik A.G. 


With the increasing employment of scrap-bundling presses, 


plate is determined by the size of the latter. In order to ensure 
a firm hold on the plate, the distance between the magnets must 
not be too great, otherwise a buckling of the plate may take 
place, and a gradual loosening of the latter from the magnets 
can then take place. 

In the case of handling girders, rails, &c., with loading mag- 
nets, and in order to ensure a firm hold, several magnets are, 
likewise, employed, the latter being attached to a rigidly guid d 
suspension. And, as a further protection against falling of the 
material to be transported, and to avoid risk of injury to the 
workmen, a safety trough is fitted to the magnet suspension 
which is swung underneath the lifted material by the crane 


the importance of the loading magnet has also risen, and, as is — driver. Should any of the material break from the magnet 


already known, scrap-bund!ing presses are being ever more 
employed in steelworks dealing with scrap, for compressing 
loose scrap together under high pressure. The advantages of 
compressing the scrap are, on the one hand, that the scrap is 
more protected from burning, and the loss is consequently 
much less, and, on the other hand, the scrap takes up much less 
room, and the capacity of the place of storage is considerably 
increased, on comparison with the hitherto usual method of 


through the current being cut off, &c., it is then prevented from 
falling by the safety trough. 

The foregoing details concerning the scope of employment of 
the loading magnet do not, by any means, exhaust the list of 
purposes for which it can be used. However, the afore men- 
tioned facts serve to illustrate the great saving effected by a 
loading magnet, and that it is absolutely indispensable in 
up-to-date plants. 


storing. By emploving scrap-bundling presses the loading 
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Fic. 2.—Loapine Pric-IgoN INTO CHARGING BOXES. 


magnet, not only serves for filling them, but also takes the com- 
pressed bundles thrown out of the press and loads it into the 


charging boxes. 


In an ingot-transporting crane, the piled ingots, which are 
cold, are taken up by the magnet and placcd before the con- 
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Electric Lifting Magnets. 


Within the last few years there has been a notable develop- 
ment in the method of handling iron and steel in bulk, for the 
old method of gripping bars, rails, plates, pig-iron, scrap, &c., 
with slings is being superseded by lifting magnets. The 
magnet need only be dropped on the pile of stuff to be lifted. 
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Fic. 1.—SECTION OF STANDARD * WITTON-KRAMER” LIFTING MAGNET. 


and the current switched on, when load and magnet are lifted 
together. The enormous economy in labour which this 
method affords is quite evident, particularly in the handling 
of scrap iron and pig iron, turnings, &c., where the services of 
the groundsmen can frequently be dispensed with. Thin 
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plates, which would be buckled by chains, are safely carried by 
a magnet. Another application in which the magnet has a 


unique advantage is in the lifting of metal which is too hot to be 
touched by hand, as up to dull red heat iron does not lose its 
magnetic properties. 


For raising sunk metals from rivers and 
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voted special attention to the development of lifting magnets, 
the construction and some of the applications of which are 
illustrated below. In its essentials the magnet consists of an 
annular shell in which is embedded a large magnetising coil, as 
shownin Fig.1. The shell is a steel casting with cooling and 


Fig. 2a. 


Itr:;rRATING “ WITTON-KRAMER © LIFrLING MAGNETS LIFTING Scrap IRON FROM THE BOTTOM OF THE THAMES. 


harbour basins, magnets are sometimes quite indispensable, 
while they are also coming into use for the transportation of 
iron ore. On this work a medium-sized magnet of the type 
described below, fitted with special pole-shoes will lift a load 
of 10 cwt. of 50 per cent. ore. An interesting application of an 


strengthening ribs on the outside, and is provided with three eye- 
bolts for the suspension chains. Tlie coil is wound of copper wire 
or strip with an incombustible insulation between the turns and 
layers. After impregnation the coil is fitted into the shell with 
great care, special attention being giventothe insulation between. 


Fic. 3.—“ WirToN-KRAMER " LIFTING MAGNET DEALING WITA SMALL 
SHEET IRoN STAMPINGS AND NOTCHINGS.: 


eleetromagnet has just been made at a large tobacco factory, 
where it is fixed with ite pole-face vertical to attract nails from 
a shower of tobacco falling continuously past the face, about 
160 nails being extracted per day. 

The Witton Kramer Electric Tool & Hoist Co. (for whom the 
General Electric Co., Ltd., act as sole selling agents) has de- 


Fic. 4.—“ WrrToN-KRAMER " LIFTING MAG SET USED FOR TRANSPORTING 
PicG-1RON. 


the coil and the shell. Two leads are brought out through a 
special terminal box at the top of the shell, and the opening 
at the bottom is closed by a non-magnetic plate held in place by 
inner and outer pole-shoes. These are renewable at a very 
slight cost, and as this part only is subject to wear, the magnet 
is practically indestructible and the maintenance cost is quite 


THE ELECTRICIAN, DECEMBER 13, 1912. 


negligible. After assembly the whole magnet is placed under 
vacuum for several hours, and is then impregnated with hot 
compound, which fills every crevice, and makes it quite im- 
pervious to water. That this is really so is illustrated in the 
application in Figs. 2 and 24, showing a magnet employed in 
lifting scrap from the bottom of Regents Canal Dock in London. 
It may be mentioned that the operating controller is also 
watertight and oil-immersed. While extreme care is thus 
taken with the insulation, heating troubles are further avoided 
by rating the coil very liberally. Witton-Kramer magnets are 
made in nine sizes, varying from 8 in. to 52 in. diameter, their 
capacity varying from 4 ton to 12 tons when lifting solid steel 
plates or ingots, though for less favourable material the 
capacity is correspondingly reduced. 

A few examples of magnets operating under varied conditions 
are given in the accompanying illustrations. Fig. 3 shows a 
42 in. magnet removing a pile of scrap at the rate of 10 cwt. to 
12 cwt. per trip; used on single steel plates this size would lift 
up to about 7 tons, and with thinner plates it would lift 
from two to four of them, weighing from 4 ton to 1 ton each. 
Where long rails, joists or plates are to be lifted it is often 
advisable to arrange a group of two or three magnets suspended 
from a bar to avoid any risk from long overhands due to the 
magnet not being dropped on the centre of the load. The 
transportation of pig-iron is shown in Fig. 4, in which is illus- 
trated & steam crane equipped with a 6 kw. steam generator 
for the excitation of the magnet. Such equipments have been 
supplied to several firms both at home and abroad, and at the 
present time one for the L. & N.W. Railway works at Crewe 
is in progress at Witton. 

Generally, continuous current is available for the excitation 
of lifting magnets, but such examples as the above indicate the 
value which certain firms place on their advantages, when they 
are wiling to go to the expense of special generating sets. 
Further particulars and illustrated catalogues fully describing 
Witton-Kramer lifting magnets can be obtained from the 
General Electric Co., 67, Queen Victoria-street, London, E.C., 
or from any of their provincial branches. 


The Latest Pattern Jandus Arc 
Lamp for Iron and Steel Works. 


The well-known Jandus regenerative lamp is being brought 
to the notice of iron and steel masters in a special form. It is 
essential that in a works where the atmosphere is charged with 
fumes, dust, &c., the cardinal features in arc lamps to be used 
in those works must include reliable mechanism, adequate 
enclosure of the mechanism, and minimum of attention in up- 
keep. The explanation of how these three “ necessaries ” are 
attained in the latest Jandus lamp is worthy of the con- 
sideration of all who have to consider the lighting of such 
works. | 

Taking the first item, the keynote to the reliability of a 
lamp is the simplicity of its mechanism. In the Jandus lamp 
a single pair of carbons is used, and these being vertical there 
I8 a complete absence of wheels, chains, or sliding parts. There 


is thus plenty of room in the lamp body to have the. 
necessary parts of sound design, but strong and simple 


construction. Consequently, there are not the attendant 
worries of wearing due to heavy friction, clogging and 
extinguishments met with in a great many lamps which 
are suitable for lighting a tradesman's shop, but not an iron 
works. Coming now to the important point of enclosure. 
The lamp is fitted with an absolutely water-tight and 
fume-proof case, specially manufactured for use in the most 
exposed positions in works. This case ensures total enclosure 
of all that the lamp body contains; the troubles of corrosion 
of working parts due to fume attacks, breakdown due to water 
leakage, &c.,‘are absent. It is easy to recognise what an 
enormous advantage the lamp has when fitted with such a 
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case as is used in the Jandus iron-works lamp. Thirdly, the 
small amount of attention required is due in the first place t« 
the aforementioned features and to the long burning hours. 
The lamp uses one pair of carbons per trim, giving 80 to 100 
burning hours, no attention being necessary during this period. 
Trimming operntions occupy a few minutes only, and can be 
carried out by unskilled labour. 
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Vizw OF THE STEEL AND IRoN Wo3ks JaNpvs LAMP. 


It is unnecessary to add that the other well-known advantages 
pertaining to the standard Regenerative lamp, which has been 
on the market for four years, are also present in the latest iron- 
works type; namely, low current and carbon costs, high 
illuminating efficiency and good distribution of light. 


Safety Devices for Cranes. 


In order to meet successfully the strenuous competition 
which exists at the present time in the iron and steel and allied 
engineering trades, it is necessary that all manufacturing plants 
should be kept working steadily and continuously at their 
maximum rate of output, and therefore at the highest possible 
speed consistent with safety and the production of material of 
high quality. This applies equally in steel works, rolling mills 
and engineering works where the use of overhead and other 
travelling cranes is essentia! for the safe and rapid transport 
of material. The speeds of these appliances have therefore 
been increased considerably, but the provision of adequate 
safety devices to prevent over-winding and over-travelling has 
not, in many cases, received the attention it merits, although 
in other applications of electrical power considerable study 
and expenditure have been incurred by manufacturers to 
enable them to place on the market various automatic and 
fool-proof devices designed to secure immunity from accident 
due to errors of judgment on the part of the workmen whose 
duty it is to control such machines. In this respect there is 
room for considerable improvement, it being still the general 
practice to provide switchgear of the most primitive type, and 
generally to omit to make any provision against over-winding 
or over-running. "m 

The electrical equipment of a crane usually includes a main 
switch and fuses and a branch fuse for each motor circuit, 
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together with a rheostatic controller for each motor, no pro- 
vision being made to prevent the attendant switching on the 
current when the controllers are not in their “ off" positions, 
as is generally done with the most ordinary motor control gear. 
In several instances, however, the main switch and fuses have 
been replaced by ordinary overload circuit-breakers, which, in 
order to be effective in preventing accidents through mistakes 
of this character, should be of the free-handle type. There is, 
however, a decided objection to the use of ordinary circuit- 
breakers for this class of work, on account of the fact that very 


Fic. 1.—View or INTERIOR OF Limit SWITCH. 


often the controller handles are so operated that a momentary 
large rush of current is. produced, which would not be of 
sufficient duration to do any harm to the electrical equipment, 
but of sufficient magnitude to cause the circuit-breaker to open 
and bring the crane to a standstill. The resulting delays may 
be only trifling, but in the aggregate are responsible for serious 
loss of time, and in foundries and steel works the cause of other 
and more serious losses. To avoid this trouble, circuit- 
breakers, when provided, are generally rendered inoperative 
except under very heavy overloads, and so cease to afford any 
real protection against overloads of lesser magnitude, which 
may still be of sufficient duration to cause serious deterioration 
of the remainder of the equipment. 
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Fic. 2.—CoNNECTIONS OF CONTROLLER WITH LIMIT SWITCH ATTACHMENT. 


TRAVEL Limit ONLY. 


With the object of obviating these troubles, the British 
Thomson-Houston Co. has lately developed a new system of 
control which affords the same protection to crane motors as is 
given to stationary motors by the most efficient and modern 
switching arrangements. Their new crane control panel is 
equipped with a main circuit-breaker provided with a low- 
voltage release attachment, and, instead of a branch fuse for 
each motor circuit, an overload relay with a time-limit device, 


by means of which a dangerous overload on any particular 
motor of sufficient duration to cause overheating or excessive 
sparking may be entirely prevented. In addition, each motor 
controller is electrically interlocked with the circuit-breaker 
in such a manner that after it has once been opened by the 
application of an overload or through any other cause, it can 
only be closed again when the controllers are returned to their 
“ off " positions and all resistance inserted in the motor circuits. 
It is thus impossible for the attendant to make any mistake 
in the proper sequence of operations, and in case of failure 
of thesupply voltage through any cause, there 18 no possibility 
of an accident through the current being switched on again 
unexpectedly, Fig. 1 showing a view of this switch. 

With the high travelling and hoisting speeds now in use, the 
need for suitable safety devices for limiting the hoisting and 
travelling motions has become urgent, but so far has met with 
little response beyond the occasional addition of a limit switch 
to the hoisting motion to prevent over-winding, and very rarely 
also to the traversing motion of overhead cranes to prevent 
over-running. These switches are generally arranged in the 
armature circuits of the motors, and with their cable connec- 


.tions have to be of sufficient capacity to deal satisfactorily 


with the maximum currents possible in practice. Unlike 
ordinary circuit-breakers, they are not designed for inter- 
rupting heavy currents, and there is necessarily a considerable 
amount of wear and tear if they are brought into operation very 
frequently. 
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Fic. 3.—CONNECTIONS OF CONTROLLER ARRANGED FOR USE wITH 
AUXILIARY CURRENT TRAVEL LIMIT SWITCH. 


Such switches have not yet been generally applied to limit 
the travel of overhead cranes for several reasons, the principal 
one being that, owing to the large amount of energy stored ina 
heavy crane when running at a high speed and carrying a heavy 
load, it is necessary, in order to prevent the crane running over 
the end of the gantry, to arrange the limit switch, so that cur- 
rent is cut off from the motors while the crane has yet a con- 
siderable distance to travel. The ordinary limit switch breaks 
the motor circuit entirely, and it is therefore impossible to 
cause the crane to travel in the same direction beyond the point 
at which the limit switches operate, although the switch is 
generally arranged so that it is possible to return in the opposite 
direction. In such a case the crane cannot be manceuvred 
anywhere near the ends of the gantry, and consequently a 
large proportion of the area included between -the gantries 
must remain either unserved or very inefficiently served by 
the crane. 

To overcome the objections and difficulties incidental to the 
ordinary main current limit switches, as described above, the 
British Thomson-Houston Co. have designed their type C limit 
switches, which operate by short-circuiting the low-volt release 
device on the circuit-breaker of their crane control panel. 
They have standardised two forms of limit switch, one of which 
is designed for limiting the travel only, and is therefore suitable 
for hoisting and traversing motion when the latter is made at 
moderate speed, as is generally the case. Connections and 
arrangement of this form of limit switch are shown in Fig. 2 
as applied to a continuous-current controller, and Fig. 3 
showing the application to an alternating-current controller. 
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The controllers in each case are fitted with extra contacts for 
operating in conjunction with this form of limit switch, and the 
same form of limit switch can be used either on direct-current 
or alternating-current circuits. The normal position of the 
moving contacts of the limit switch is central in respect to the fin- 
gers, 80 that the leveris capable of movement in either direction, 
and is arranged to return to the central position when released 
from any other position in which it has been held. Fig. 4 
shows the method of fixing “‘ skates" to the gangway of the 
crane for operating the limit switch. When the lever of the 
limit switch is in its normal position (shown vertical in the 
diagram above referred to), the controller may be operated to 
full advantage in either direction, though as the lever becomes 
moved to the right or 
left, depending on which 
end of the gantry the 
crane is approaching, 
the no-volt release de- 
vice on the circuit- 
breaker of the control 
panel becomes short- 
circuited, causing it 
to trip and power 
s is thereby cut off 
-—H-- and cannot be again 

switched on until the 


controler handle has 


E been brought to the 
Fic. 4.—DIAGRAM SHOWING OPERATION OF “off” position. One of 


Form A Limit SWITCH. 


NORMAL RUNNING 
POSITION 


the particular features 
posses sed by this style of 
limit switch is that it is reversible, so that only one switch 
need be provided instead of one for each direction. 

In the case of the travelling motion of the crane, which is 
generally made at a much higher speed, it is evidently desirable 
that within a certain distance of each end of the gantry it should 
be possible to travel in either direction at such a reduced speed 
that the current may be cut off entirely and the crane brought 
quickly to rest when it is quite close to the end of the gantry, 
so that there is no danger of over-running. This can be effected 
by the use of another form of limit switch, so arranged that 
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Fic. 5.—CoNsNECTIONS. OF CONTROLLER WITH Limit SWITCH ATTACH- 
MENT. COMBINED SPEED AND TRAVEL Limit. 


when the crane is near the point where an ordinary limit switch 
will open the circuit entirely, resistance should be inserted in 
the travelling motor circuit to reduce the speed, and quite close 
to the end of the gantry this circuit should be open altogether. 
Further, it should not be possible for the crane attendant, when 
near the end of the gantry, to cause the crane to travel towards 
it except at a very low speed, although it should be possible 
for.him to return in the opposite direction at full speed if 
desirable. Limit switches of this character can be supplied 
by the same company, the connections of which are shown in 
Fig. 5, showing the application to a direct-currént controller, 
and Fig. 6, showing the application to an alternating-current 
controller. The normal position of the moving contacts of the 


limit switch 18 central, and the lever is capable of being moved 
in either direction by striking the skates fixed at suitable 
intervals on the gantry of the crane. The arrangement of 
these skates is shown in Fig. 7, and when the crane i8 away 
from the positions where the skates are fixed the lever of limit 
switch will be central, and the controller can be operated to 
full advantage in both directions ; but immediately the crane 
approaches the skates fixed on the gantry in either direction 
the limit switch is moved to its first position, and if the con- 
troller is on any step but the first, power will be cut off, since 
the line is closed by means of an electrically-operated switch, 
and the latter'cannot be maintained closed with the limit switch 
in the first position on either side unless the controller is on 
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Fic. 6.—CoxNNECTIONS OF CONTROLLER ARRANGED FOR USE WITH COM- 
BINED SPEED AND TRAVEL AUXILIARY CURRENT LIMIT SWITCH. 


the first step, so that the crane is capable of being manceuvred 
only at a low speed beyond this point as would correspond to 
the first step of the controller; immediately the crane arrives 
at the point where the lever of the limit switch is moved through 
a further angle by striking the second portion of the skate, the 
circuit is opened absolutely. 'The crane, however, may be 
operated in the reverse direction at full speed, and the elec- 
trically-operated switch will reset itself. "This form of limit 
switch, as before, takes care of both directions of motion, and 


therefore only one such piece of apparatus is required to take 


care of the two directions of motion. The extra cost in respect 
to the series method of limit switching and of making the 
standard controllers suitable for use with the type of limtt 
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Fic. 7.—DiAGRAM SHOWING OPERATION OF Form B Limit SWITCH. 


switch just described is met by the saving of one limit switch 
for each crane motion and the cost of heavy wiring to and 
from the ordinary type of limit switch. This results in 
obtaining a more reliable and efficient arrangement at very 
little extra cost. In addition to the above, the controller is 
electrically interlocked with the main circuit-breaker, so-that 
in the event of the breaker having been tripped by overload 
or low voltage on the circuit, it cannot be reset until all the 
controllers are brought to the ** off ” position. l 

It would appear that with a proper equipment of switches, 
such as described above, there is no reason why the same degree 
of security should not be obtained with overhead cranes and 
hoists as is"insisted on for colliery winding gears. 
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G.E.C. Switch and Control Gear. 


We illustrate a few types of industrial control gear manufac- 
tured by the General Electric Co. for use in iron and steel 
works. In the design of this gear, the necessity for simple and 
strong construction has always been kept in view, and the 


Fic. 1.—Orr-swrrcH PANEL. 


apparatus has found a wide application in many heavy manu- 
facturing works. Fig. 1 shows a high-tension oil-switch panel 
in the form of a sheet-steel article for wall mounting. The oil- 
immersed breaker is interlocked with the isolating links, which 
are operated by the opening of the cubicle door. The oil 
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Fic. 2.—THREE-PHASB IRONCLAD Fuse Box. 


switch cannot be closed while the door is open, and neither 
can the door be opened while the switch is closed. As the 
supply sides of the isolation links are well protected by insulat- 
ing barriers, it is thus impossible for an accident to happen 
even to a careless operator. 


Fig. 2 shows a three-phase ironclad fuse box, in which the 
usual difficulty of accommodating the numerous cables has 
been neatly overcome by mounting the fuses on separate panels, 
which are arranged in step fashion. According to the arrange- 
ment of the steps, the fuses may be brought out at either the 
top or the bottom. 

Fig. 3 shows a continuous-current crane controller arranged 
for rheostatic lowering and braking. The insulation on the 
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Fia. 3.—CoNTINUvOUS-C URRENT CRANE CONTROLLER. 


drum and finger base is all of mica, while the arc shields are of 
a strong and fireproof material. As the blow-out coil extends 
the whole length of the controller there is a strong magnetic 
field on every finger, which promptly extinguishes the severest 
arc. Complete lines of these controllers have been stan- 
dardised for both continuous and alternating current. 


Fic. 4.—InRoNcLAD PANEL FOR Fig. 5.—IRoNCLAD PANEL FOR 
THE CONTROL OF SQUIRREL-CAGE CONTINUOUB-CURRENT MOTORS. 
MOTORS. 


. Fig. 4 illustrates an ironclad panel for the control of squirrel- 
cage motors. All parts of this panel are enclosed in strong 
cast-iron weather-proof eases, and, as the interconnecting cables 
are run in conduit, the pillar is suitable for operation in the 
opem air. The auto-starter is fitted with & protective device 
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which ensures that the switch shall always be thrown to the 
“ start ” before the '* run " side, and of course the fuses are cut 
out during the starting period. 

Fig. 5 illustrates a similar totally-enclosed panel for con- 
tinuous-current motors. In this case the switch and fuses are 
in the same interlocked cast-iron box. The starter is of stan- 
dard type, but the starting resistance is liberally rated to allow 
for its total enclosure. All internal connections in the panel 
are always included. i 


Fic. 6.—InoNcLAD DISTRIBUTION PANEL. 


An ironclad distribution panel is shown in Fig. 6. The bus 
bars are run on porcelain insulators in the box at the top and 
are thus completely enclosed, while the combined switch and 
fuse boxes are of particularly substantial design. 


Switchgear for Steel and Mill Work. 


A type of an automatic controller which has largely been 
installed in steel works for the remote control of machine tools 
pumps, &c., is that manufactured by Electric Control (Ltd.), 
and shown in Fig. 1. These controllers, which are designed 
for continuous-current work, consist of a single solenoid with a 
movable iron core or plunger, a retarding dash-pot, and four 
or six levers hinged to the lower pole piece of the solenoid. The 
upper ends of the levers carry the contacts, and the lower ends 
pass through the frame which is fixed to the lower end of the 
plunger The solenoid control circuit is energised by means of 
a push button,” pedal switch, float switch, tappet switch or 
pressure regulator. This causes the plunger to rise, the rate 
of lifting being adjusted by means of the vacuum dash-pot. 
The frame at the end of the plunger, when in the lower position, 
mechanically holds the levers off the contacts. On the frame 
being raised, due to the magnetic pull on the plunger, it releases 
one of the levers, which, being now free to move, is attracted 
by the magnetic flux of the solenoid, thereby closing the first 
contact and cutting in the main supply to the motor through 
the resistance. As the frame travels still higher, the other 
levers are successively released, and make contact in a similar 
manner, till all the resistance is cut out. The circuit is opened 
by de-energising the solenoid, which allows the plunger to fall 
quickly and open all the lever contacts. The arc is always 
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broken on the last lever to open, which in the large sizes is fitted 
with a powerful magnetic blow-out. The function of a no- 
voltage release is thus embodied in the design of the controller. 
An overload release is seldom fitted to an automatic controller, 
the more usual practice being to protect the motor by means of 
& circuit-breaker or fuses. An overload relay can be fitted, how- 
ever, which will open the solenoid circuit of the automatic con- 
troller and thus stop the motor. To start again it is necessary 
to reset the overload relay by hand. 

A type of controller designed by 
this firm for alternating-current 
work is that shown in Fig. 2, this 
particular controller being designed 
for automatically starting and 
stopping a 900 H.P. 440-volt three- 
phase motor. Theinteresting feature 
in the general design of this appara- 
tus is the fact that each switch 
unit on the panel is exactly the 
same, although the stator switch, 
the intermediate rotor switches, 
and the short-circuiting rotor switch 
are all of different capacities. This 
is accomplished by taking a double 
poleswitch of 500 amperes capacity, 
continuous rating, and connecting 
the two poles in parallel,thus making 
it into a single-pole switch of 1,000 
amperes capacity. Three of these 
switches are used to form the triple- 
pole stator switch, and two to form 
the last rotor switch. The five 
switches on top half of panel thus 
form one triple pole and one double- 
pole switch of 1,000 amperes capa- 
city, and (the remaining switches. PNA 
on bottom half of panel each form a double-pole switch of 500 
amperes capacity, continuous rating, which is more than ample 
for the short time they are in circuit. Each switch is assembled 
on a-2 in. slate panel, and these are mounted on a heavy angle 
iron frame. The switch levers are fitted with laminated copper 
brushes and with auxiliary and main sparking tips. The main 
sparking tip is a solid copper finger, making contact on a large 
carbon block. The break is large, and the arc is quickly broken. 
The magnets are all operated by single-phase current from the 
main supply. When energised they close sthe witches through 


Fic. 1. — AvroMaATIC Con- 

TROLLER FOR REMOTE CON- 

RTOL OF MACHINE (ELECTRIO 
CONTROL, LTD.) 


Fic. 2.—900 n.r. THREE-PHASE STARTER ( ELECTRIC CONTROL, LTD.) 


a toggle mechanism, which 1s designed so that the mag ict 
plunger is free of the mechanism 1n the “up” position, and 
thus it is quite impossible for any vibration to be produced at 
the switch contacts, which is the most essential feature to be 
obtained in alternating-current magnet switches. When the 
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short-circuiting rotor switch closes, the intermcdiate switches 
automatically open, and the motor runs at ful! speed with the 
stator, and the rotor switches closed. When stopping, the 
main circuit is always broken on the stator switch. A con- 
siderable number of resistances is required for this controller. 
They are built up on three separate angle iron frames. Each 
set is fitted with a slate panel with terminals and cable.sockets, 
80 that the connections between the resistance terminals and 
the terminals on the controller panel can be easily and quickly 
made. 


Controller Form Starters. 


For motors where frequent starting and stopping 1s required, 
and also in cases where, owing to heavy currents, the use of ra- 
dial arm starters is not desirable, it is often preferable to employ 
a drum type controller starter. Such starters are made by the 
Adnil Electric Co., both for alternating-current and continuous- 
curr nt circuits, and can further be designed for both starting 
and speed-regulating services. "These controllers have been de- 
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Fic. 1.— l'vricaL Drum TYPE CONTROLLER (ADNIL ELECTRIC Co.). 


signed to meet the most stringent requirements of modern 
electrical practice, and are made throughout of incombustible 
material, wood in any shape or form being entirely excluded. 
They have been constructed on strictly mechanical lines, with 
a view to strength and stability, ease of access and quick re- 
placement of all working parts. They are throughout of the 
so-called tramway type, and are provided with one drum only, 
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Fig. 2.—C.xTROLLER FOR ATTACHING DIRECTLY TO MOTOR FRAME 
; (ADNIL ELECTRIC Co.). 

thus avoiding the use of auxiliary drums, or any intermediate 
gearing. The controller frame containing the drum and con- 
tact fingers is a massive casting and is enclosed by means of a 
sheet-iron cover. The drum is built up of a number of separate 
cast-iron sections secured to, but insulated from, the drum 
spindle by means of a mica sleeve. The copper contacts are 
attached to these cast-iron segments by means of screws, and 


can thus be quickly removed and replaced in case of need. A 
typical controller of this type 1s shown in Fig. 1. 

In the case of three-phase controllers the starting equipment 
can be interlocked with the short-circuiting gear in such a way 
that the rotor can only be short-circuited when the whole of the 
resistance has been cut out of the rotor circuit ; and the brushes 
only raised after the short-circuiting of the rotor has actually 
taken place. This special form of controller is then attached 
directly to the frame of the motor, as shown in Fig. 2. On 
turning the handwheel the stator is first thrown on to the line 
and then the rotor circuit is closed. On the handwheel being 
turned farther in the same direction the rotor resistance is 
gradually cut out of circuit, but the rotor is only short-circuited 
and the brushes raised, after the controller is in its end position. 
To stop the motor the sequence of operations is reversed, the 
brushes first being lowered, thereby removing the short-circuit 
from the rotor circuit, after which the resistance 1s introduced. 
These controllers are thus entirely fool-proof and, owing to this 
fact, their operation may be entrusted to any kind of unskilled 
labour. They are especially recommended for use in mines, 
rolling mills, chemical works, &c., where reliability of operation 
is an important factor. 

It should be mentioned that the resistances both for alter- 
nating current and continuous-current motors are rated for 
either * ordinary" or '' very severe" service, and can be sup- 
plied directly built on to the controller or mounted separately, 


Apparatus for the Control of Electric 
Power in Iron and Steel Works. 


One of the most important parts of the electrical equipment 
of an iron and steel works is the switchgear aud control appa- 
ratus. This question has received the attention of many 
manufacturers, including the Electrical Apparatus Co., who 
are makers of all kinds of motor-control gear, both continuous 
and alternating current. Besides standard continuous-current 
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Fia. Il.—SLow MOTION STARTER. 


Starters, they make a patent slow-motion starter, which is 
particularly recommended for use wherever the conditions 
of service are severe and rough usage is liable to be experienced. 
The slow-motion device is of a very simple ratchet type, which 
compels a pause to be made on each step, but allows a rapid 
movement from step to step, so preventing burning on the 
contacts. The illustration (Fig. 1) shows an open-type starter 
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in order that the details shall be visible. As a rule totally 
enclosed covers are fitted. This slow-motion device is claimed 
to have a smaller number of separate parts than any other on 
the market, and has nothing that can get out of order. 

For large continuous-current motors, multiple-lever starters 
are used, these having a number of levers so interlocked that 
they cannot be closed except in the right order. The first 
lever is fitted with a no-volt and overload release, and servcs 
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Fic. 2.—AvTOMATIC STARTER. 


the purpose of a loose handle device as well as protecting the 
motor after it is up to speed. Besides the usual hand-operated 
arrangement, these multiple-lever starters are also made to 
be operated by a solenoid. Besides being necessary where auto- 
matic control of pumping or other motors is desired, these auto- 
matic starters may, with advantage, be used for all large motors, 
in order to eliminate the human element as far as possible. 


Fic. 3.—INTERNAL VIEW OF STAR-DEeLTA SWITCH. 


The switch portion of one of these automatic starters is 
shown in Fig. 2. It will be seen that there are no sliding 
contacts. Each step‘is provided with a separate lever of knife- 
switch pattern; each lever closes with a snap and makes a 
certain and definite contact. The first contact, which, in 
switching off, is the last to break, is provided with a renewable 
copper-carbon arcing tip. The method of operation is as 
follows: The solenoid on becoming energised by the closing 
of a float switch, push-button or other means, as may be the 
case, begins to lift its plunger, the latter being retarded by a 
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dash-pot. The cross-ber, which is attached to the base of the 
plunger, lifts each lever in its turn, until the lever-controlling 
springs are movcd over their dcad centre, thus causing the 
‘levers to snap into their respective contacts, one at a time, 
and in their proper order. The dash-pot is provided with an 
easy means of adjusting the time taken to start, but this 
adjustment docs not affect the quick make of theindividual steps. 

For alternating current the Electricel Apparatus Co. are 
making large quantities of a special line of ironclad switchgear, 
which was specialiy designed to meet the requirements of the 
new mining and other regulations. Being fool-proof and very 
substantial throughout, it is particularly suited for the iron and 
steel trades. Fig. 3 shows a typical star-delta switch. It 
has moulded mica insulation, coil compression springs and 
lock-nut adjustment. | 


Illumination of Ironand Steel Works. 


Up-to-date illumination of all classes of manufacturing 
premises has probably more to do with increased and better 
quality of output than most managers are prepared in the first 
instance to admit. ltis, however, a fact which is becoming very 
generally recognised in this country, and the progress in 
illuminating engineering during the last two years is most 
notable. That economy is to be derived from better lighting 
conditions will probably be conceded, and it can be shown 
from careful consideration of attendance records that with 


Fig. 1.—MeEssrs. MESSENGER & Co.'s FOUNDRY LIGHTED BY Six SILICA 
LAMPS. 


modern lighting conditions where the artificial illumination 
of the premises of whatever type is carried out on up-to-date 
lines, that the attendances of the work-people are more regular,. 
and there 18 à very considerable diminution of the number of 
accidents, both slight and serious, that occur. In many 
instances permanent injury or death have resulted from in- 
sufficient lighting in premises otherwise equipped with all 
modern conveniences and safeguards. If we consider, for a 
moment, the procedure in many instances when new plant 1s. 
being installed we would find that the question of artificial 
lighting is one that is very often neglected or the responsibility 


in this matter is turned over to a subordinate with little or no- 


experience in dealing with such matters. When the plans of 
the building are being considered careful attention is paid to: 
the daylight conditions, in order that the best quality of light, 
and plenty of it, may be obtained. No reasonable expense is 
spared in the special construction of the building to gain this. 
end. On the other hand, the artificial lighting of the same 
premises is probably one of the last matters to be dealt with, 
and by the time this question is being considered it has been 
found that various estimates for the building and erecting 
plant have been excecded, and a general curtailment of 
expenditure is demanded. It accordingly frequently happens. 
that the question of the artificial lighting is approached from 
the standpoint of “ How little light can we do with,” or “ What. 
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18 the smallest wattage per square foot required," rather than 
“ How much light is necessary to give us conditions equal to 
daylight conditions." | 

In the present stage of illuminating engineering it is no 
exaggeration to state that daylight conditions can be re- 
produced for manufacturing purposes; in fact, in many pro- 
cesses, artificial lighting such as is now available is actually 
better than daylight, as the illumination is absolutely unvary- 
ing in its quality. In the early days of electric lighting when 
on the score of there being no highly economical source giving a 
well diffused light, such as can be advantageously used in any 
Scheme of general lighting, it became the practice to use 
individual carbon filament lamps. Among the first lamps 
eminently suitable for general illumination, having the necessary 
low intrinsic brilliancy (on which diffusion and absence of eve 
strain is dependent), and high efficiency necessary to justify 
its installation from an economic standpoint, are the mercury 
vapour lamps invented by Dr. Peter Cooper Hewitt. This 
type of lamp has been very considerably developed in recent 
years, both in its original and modified forms. This lamp 
represented one of the most important progressive steps from 
the very unsatisfactory conditions, both from the workers’ 
and the factory managers standpoint. as represented by 
individual units. Tungsten filament lamps in which very 


Fia. 2.—ANorHER VIEW oF Same FOUNDRY. 


considerable improvements have been made, installed in 
clusters, and flame arc lamps where it is possible to fix these at a 
considerable height, can also be arranged so that the illumina- 
tion provided closely approaches an ideal. 


Steel mills, blast furnaces and steel foundries, being in . 


operation night and day, if they are running at all, the re- 
liability of the artificial light is of particular importance. Not 
only must the lamps be capable of continuous service, but the 
light must be to all intents and purposes flickerless. When 
lamps are installed on the power circuit, the voltage of which is 
Subject to very considerable variation, the tvpe of lamp 
installed is a matter that requires careful consideration. It is 
worthy of note that carbon incandescent lamps show a varia- 
tion of approximately 5-55 per cent. candle-power for 1 per. 
cent. change in voltage; the tungsten unit will vary 3-68 per 
cent. and mercury vapour lamps and arc lamps show a varia- 
tion of 2-65 — 7-5 per cent. for 1 per cent. difference in voltage. 

Our illustration show what can be done in the illumination 
of a foundry by mercury vapour lamps. 


re 


Reich Flexible Couplings for 
Rolling Mills. 


One of the greatest changes that have lately been taking 
place in English foundries has been the electrification of nume- 
rous rolling mills. The usual electric drive consists of a motor 
coupled, in most cases, through gearing to a heavy flywheel, 
which is generally mounted directly on the mill shaft. In 
order to preserve the motor from the effects of the sudden 
‘shocks occurring in the mill a flexible coupling is nearly always 
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used. One of the most popular type of couplings has up to 
the present been the Reich flexible insulating coupling, sup- 
plied by Messrs. Boving & Co., which is fitted to all the mills 
electrified by Messrs. Siemens Bros. Dynamo Works. The 
largest coupling at present in use is to be seen at the works of 
the Cargo Fleet Iron Co., coupling a 1,000 H.P. variable speed 
motor running at 75 to 140 revs. per min. to a flywheel weigh- 
ing 40 tons, connected to a 16 in. three-high merchant mill. 
This complete installation has been working continuously since 
June, 1910, and has given no trouble at all. The illustration 
shows this coupling, which is nearly 6 ft. in diameter, and is 
made of cast-iron, machined all over. The coupling consists 
of an outer disc keyed to the motor shaft, to which is bolted a 
ring provided with internal lugs, and an inner disc keyed to the 
roller shaft, having projecting lugs which engage with the 
driving lugs through cushion blocks of wood and felt. Between 
cach pair of lugs are forced two wedge-shaped wooden blocks 
with a thick felt block between them. The area of these blocks 
has been so calculated that the pressure per square inch when 
à sudden overload comes on is sufficient to compress the blocks, 

and thus modify the shock transmitted to the motor, but at the 
same time the pressure does not exceed the limit of resiliency 
of the blocks, which, therefore, expand again to their former 

thickness when the pressure is relieved, and thus never work 

loose, provided the correct size of coupling is employed. This 

coupling also acts as a safeguard to the motor, since, although 

it possesses a very high factor of safety for the work, it has to 

do under normal conditions, it is designed to give way if a load 

should be placed on the motor which would severely injure it, 

in which case the lugs on the inner half will snap off at their 
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JGexgraL View or Rercu CourLuG ror Rotting Mitt Work.) 


bases, and a new inner half is provided at a much lower cos 
than a new motor. W 

Another arrangement of drive by this coupling is to be seen 
at Messrs. Baldwins’ Tinplate Works at Swansea, where the 
coupling connects the motor shaft to a rope pulley driving the 
mill. In this way the pulley is arranged with two separate 
bearings independent of the motor, which is. therefore, en- 
tirely unaffected by the side-stress on the pulley, and exces- 
sive wear of the bearings is prevented. The flexibility of the 
coupling allows for uneven wear in the four bearings, and 
ensures easy running under all conditions. These couplings 
are also made to transmit large peak loads, since they are some- 
times put between the flywheel and the mill, where the load 
at the moment of rolling is extremely high. An example of 
this arrangement is at present being installed by Messrs. 
Siemens in the works of Messrs. Raine & Co., of Derwent- 
haugh-on-Tyne, where in one instance the coupling has to 
transmit a peak load of 1,600 H.P. at only 60 revs. per min. In 
this case the shock is very great, and makes the momentary 
torque excessive, but the flywheel bearings and motor are 
sufficiently well protected by the flexibility of the coupling. 
These couplings are also employed by various gear makers to 
afford protection for the pinions, which can then in many cases 
be made of metal, and need not be mounted on a very heavy 
bed-plate. The disalignment allowed by these couplings 1s, 
of course, very small, but it is sufficient to allow for uneven 
wear, and straining under great shocks, so that the whole drive 
is less harsh than when a rigid coupling is used. Full par- 
ticulars can be obtained from the makers, who have already 
had considerable experience with these couplings working 
under very varying conditions. 
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Controllers tor Iron and Steel 
Works. 


The Electric Controller & Mfg. Co., of Cleveland, Ohio, was 
founded in 1897 by Mr. A. C. Dinkey to manufacture controllers 
which were specially designed for steel mill work. In his first 
installation of electric power Mr. Dinkey found no controller 
avallable except a controller which had been developed by the 
electric manufacturers for use on street cars. The inadequacy 
of this street car controller when applied to mill conditions was 
soon apparent, and Mr. Dinkey felt compelled to design a 
controller specifically adapted to mill conditions. The result 
was the " Dinkey controller." Improvements have, of course, 
been made in this apparatus from time to time, and Fig. 1 
shows a modern Dinkey ventilated controller. 

In 1903 electric power had become the standard for every 
auxiliary in a modern steel plant, except the main reversing 
tables in blooming mills and other two-high mills of large output. 
Motors controlled through manually operated controllers had 
in some instances been applied to these tables, but the results 
were usually disastrous. The tremendous peaks of current 
which occurred in rapid revérsing when the controller was 
operated too rapidly produced such electrical and mechanical 
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Fic. 1.—MopERN DINKEY VENTILATED CONTROLLER. 


strain that breakdowns were so frequent and expensive as to 
dictate a speedy return to crane engines as a motive power for 
driving these tables. The E.C. & M. Co: was among the 
pioneers in attacking the problem of a successful reversing 
motor drive for main mill tables, and in eventually producing 
a controller which made this and many other applications of 
electric motors feasible and reliable. This controller was of the 
full magnetic type, and was, we believe, the first controller 
applied to reversing mill tables in which a resistance was 
automatically switched into the motor circuit during the period 
of reversal, this resistance being then automatically cut out 
without care or attention on the part of the operator. In 
other words, the operator could handle the master controller 
or operator’s switch as roughly and rapidly as he desired, while 
in the meantime the cutting out of resistance wes governed 
automatically by magnetically-operated switches. These early 
automatic reversing controllers represented a very great step 
in advance in the electrification of steel works machinery. By 
their use both the motor and driven machinery are protected ; 
breakdowns and repairs are greatly lessened, particular skill 
n the part of the operator (so far as the manipulation of the 
controller is concerned) is eliminated, output is increased, and 
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the number of operators reduced, owing to the fact that the 
operation of small and light master controllers requires prac- 
tically no physical effort, so that one operator may manipulate 
a number of controllers without the physical fatigue which in 
many cases formerly limited the mill output; and finally, 
through lessened strain on the operator, coupled with auto- 
matic cut-outs and other automatic features easily introduced, 
the safety of operation is materially increased. 

With these very valuable advantages in mind, it is not sur- 
prising that the automatic magnetic controller has now become 
the standard in all modern steel mills for the control of motors 
driving mill tables, screw downs and similar machinery. Fig. 2 
shows a modern controller of this type. 

The E. C. & M. Co. also contributed its full share toward the 
development of electrically-operated ore-handling machinery. 
The control equipment of the first electrically-operated Hulett 
unloader was cut out of whole cloth by the engineers of this 
company. Among the various improvements worked out in 
connection with this first equipment were, first, a system of 
dynamic braking for hoists, in which the transition from 
running to braking was made so quickly that with series- 
wound hoisting motors of 300 H.P. series-wound brakes could 
be used which were held off by the dynamic braking current 
till the hoist had been practically brought to rest. The original 
life of brake bands (owing to the tremendous masses to be 
stopped once per minute, or oftener) had been from a few hours 
to a few days, while this improved system of dynamic braking 
increased the life of brakes to several months, or even an entire 
season, due to the fact that the load was practically brought 
to rest by dynamic braking previous to the application of the 
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Fig. 2.— AUTOMATIC CONTROLLER FOR REVERSING MILL WORK. 


solenoid brakes. In this connection, also, a new form of brake 
solenoid was devised, which marked a material advance in the 
direction of long life and certainty and safety in operation. The 
old form of ‘ plugged type” solenoid was originally used. 
Owing to the fact that the current in lowering the bucket leg 
did not exceed 150 amperes, while the starting current in 
hoisting frequently reached 1,500 amperes, a tremendous blow 
was d»livercd each time the hoist was started. This caused 
frequent breakage of parts and rapid depreciation of solenoid 
windings, which added greatly to the hazard of operation. To 
meet these conditions a so-called “ magnetic cushion " type 
of solenoid was d>veloped, in which, in place of the upward 
motion of the plunger being stopped by impact, it is arrested 
magnetically. 

Another of the important contributions made by the E. C. & 
M. Co. tothe iron and steel industry consisted in the introduction 
of lifting magnets for handling miscellaneous stock, such as pig 
iron, crop ends, scrap and other bulk material. This company 
had been engaged in the building of lifting magnets from the 
time of its organisation. The earlier magnets, however, were 
of the ** Wellman " and * Clark " types, and were adapted to 
the handling of smooth homogeneous material, such as platcs, 


Fic. 3.—MopEnN LIFTING MAGNET HANDLING Pia Inox. 


496 — THE ELECTRICIAN, DECEMBER 13, 1912. 


slabs and blooms. It was not until 1904 that the engineers 
of this company invented a lifting magnet which would handle 
pig iron in commercially practicable quantities. This early 
stock-handling magnet was at first sceptically received, owing 
to the large number of unsuccessful attempts which had pre- 
viously been made in an endeavour to handle pig iron and open 
hearth stock with lifting magnets. However, when it had been 
demonstrated that this new magnet was a dependable device, 
it sprung into favour rapidly, and there are in operation to-day 
more than 700 E. C. & M. lifting magnets. 

Estimating the saving in labour costs effected by each magnet 
at £2 per day (which seems a very conservative figure), on a 
basis of 300 days of operation per year, this indicates a saving 
to the iron and steel industry of £420,000 per year in labour 
costs alone. To this figure should be added indirect savings 
which lifting magnets have made possible. In many cases the 
installation of lifting magnets on existing cranes has enabled 
an increase in output without a corresponding increase in the 
number of cranes or extension of yard space. At the present 


time, if it were not for lifting magnets, many branches of 
industry making or using iron and steel products would be 
seriously curtailed in output owing to inability to handle 
material under present conditions of labour supply. The 
present situation is good proof that this labour-saving device 
has not thrown men out of employment. Lifting magnets, 
however, have relieved a very large number of men from 
hazardous duties, and the humanitarian view of the case 
deserves consideration. Where, before the advent of stock- 
handling magnets, open-hearth stock yards were swarming 
with men loading boxes by hand and with material being 
transported over their heads, we now find only a handful of 
men doing principally the light work of straightening material 
in the boxes. The old-fashioned skull cracker with a mechani- 
cally tripped ball, which required a large gang of men in its 
operation, is now replaced by the magnetic skull cracker, in 
which one man (the crane operator), safely housed in a steel 
cage 40 ft. or 50 ft. above the ground, does the manual part of 
the work. A further advance made by this company in the 
application of lifting magnets consisted in the development 
of a new form (bipolar type) of magnet adapted'to the 
handling of rails, bars, pipe and other long material where 
conditions called for the handling of the material in orderly 
layers or piles. Fig. 3 shows a modern type of magnet made 
by this firm. 


Adams Igranic Contactor Type 
Motor Control in Steel Mills. 


It is not too much to say that the motor controlling gear 
is one of the most important parts of the electrical power 
equipment of a steel works, because if the control gear 18 not 
suitably designed and constructed the power plant will be a 
failure, even though well conceived in all other respects. 
Until recently, however, this was not generally recognised. 
Only about three years ago in an important conference the 
engineer of a great steel company said: “‘ The controlling 
apparatus for mill service is usually the weak part of the 
system ; it is much less satisfactory than the motors. This 16 
a problem more difficult of solution than improvement of the 
motor, but no less necessary." 

The Adams Manufacturing Co., makers of the well-known 
Adams Igranic controlling gear, have made this problem their 
special study, and having brought to its solution their experi- 
ence of many years spent exclusively in the design and manu- 
facture of motor controling apparatus, they have achieved 
remarkable results. The basic principle underlying their 


Fic. ].— Two ALTERNATING TRANSPORTER CONTROLLERS. 


designs is that reliability is the greatest requirement of steel 
mil work. Too much deference to price always means a 
certain sacrifice of engineering features. In steel works the 
value of the output is great in comparison with the value of the 
machinery and faults that stop or limit the output, cannot be 
compensated by any saving in the cost of the gear employed. 
Continuity of service 1s of overwhelming importance. The 
reason for the adoption of electricity is not so much economy as 
increased output, and neither increased nor continuous output 
can be relied upon unless the control gear is the best that can 
be had both as to construction and still more as to suitability 
of design. 

Although hand-operated controllers may be successfully used 
for some purposes in steel mills, experience has shown that, 
generally speaking, and for the most important and the heaviest 
duties, self-acting control gear of the contactor type 1s the best, 
and in this type the Adams Manufacturing Co. have specialised. 
This type possesses the ability to control motors of any size 
with facility and with slight muscular effort ; to control many 
motors from one conveniently chosen place; to control large 
motors from a distance with comparatively inexpensive con- 
necting cables ; to limit the current input to the motor, either 
during or after starting; to use sensitive devices, such as 
pressure gauges or thermostats to start motors operating such 
machines as pumps or compressors; to obtain ' no voltage: 
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release," and automatic restarting features without additional 
complications; to secure interchangeability of parts to an 
extent not possible with any other type of control, and to 
secure automatic stopping by limit switches to prevent over- 
winding or to stop the motor at prcdetermincd places. These 
advantages securcd by such equipment may be gathered from 
a few examples. At a mill driven exclusively by electric 
motors and turning out 100,000 tons of rails per month, only 
eight motor operators are required. At one blooming mill a 
certain 160 N.P. motor having a normal speed of 88 revs. per 
min. is requircd to accelerate to full speed in two-fifths of a 
second, run at full-load for one and three-fifths seconds, and 
then come to rest in two-fifths of a second. The controlling 
apparatus has been so designed with current limiting deviccs 
that the cycle is completed without the motor requiring more 
than full load current at any time. This motor operates the 
elevating table for a set of three-high rolls. The table weighs 
52 tons, and is raised a total distance of 40 in. in two and two- 
fifths seconds. | 
Automatic or semi-automatic contactor type control gear is 
suitable for any of the various machines used in a stecl works, 
and the Adams Co. has also standardised types for such 
controls as rolls, shears, presses, hot and cold saws, cranes, 
hoists, air compressors, hydraulic accumulators, transporters, 
skip hoists, pumps, rumblers, &c. An example of this is a 
300 H.P. continuous-current rolling mill controller installed 
near Birmingham, which is the second of same capacity ordered 
by the same firm within a few months. In our illustration two 
alternating-current transporter controllers are also illustrated. 
These are started by means of small master switches, but the 
stopping is entirely automatic, limit switches being provided 
. which make over-running an impossibility. Each of the three 


,350 H.P. crane controllers which have recently been supplied to | 


a steel works is designed to lift hot steel ingots weighing 120 
tons at a speed of 20 ft. per min., and the extreme facility 
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of operation is indicated by the specification stipulating that 
the complete cycle of taking the ingot to the press, removing 
it after pressure, turning it and replacing it in the press, was 
to occupy not more than 26 seconds. 

An important feature that can always be incorporated when 
desircd in “ Adams Igranic " contactor type controllers, gives 
to the motors the operating characteristics of hydraulic 
cylinders. It often occurs (cspecially on such machines as 
winchcs and capstans) that a load may be encountered which 
neccssitatcs the stopping of the machines, but it is desirable 
thet torque should be maintained at a fixed value so that when 
the lozd decreases the motor will start up again and complete 
the operation. This is met by the inclusion of the feature just 
mentioned. It was found exceedingly useful in connection 
with an ore unloader fitted with a grub bucket. Frequently 
more ore would be entrained between the jaws of the bucket 
than the bucket could hold, and as a certain pull could not be 
exceeded without injury to the machine it was necessary to 
automatically limit the torque of the motor, without actually 
opening its circuit. In closing the bucket the operator simply 
throws the controller handle to the closing position and leaves 
it there till the bucket is completely closed. In case the bucket 
grasps more than it can hold, the operator simply starts the 
hoist motion, thereby allowing the surplus to drop from 
between the jaws of the bucket, upon which occurring the 
motor again starts automatically and completes the closing 
operation. Contactor type self-acting controllers also permit 
of very easy and effective interlocking, whereby when a number 
of machines in combination are employed in one operation or 
process their operation may be made interdependent so that 
each acts in correct sequence in the cycle. Although so many 
types have been standardised, cascs constantly occur, present- 
ing features which are not met by any of the standard types, 
and for such the Adams Manufacturing Co. are always glad 


to suggest specia! controllers on receipt of full particulars. 
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Direct Application of the Single Winding Three- 
Phase Cascade Motor to Rolling-Mill Work. 


-By J. J. FASOLA, A.M.I.E.E. 


Considerable economics have been introduced of late years, 
both in England end on the Continent, by the electrical opera- 
tion of rolling mills, and the degree of success attained has been 
primarily dependent upon the system installed. 

The objects aimed at in deciding upon the best system are 
reliability, simplicity and reduccd initial outlay and running 
costs. ‘he ideal system would be one which would equalise 
the high fluctuations of power, and where the milis would be 
driven direct by a single, efficient and inexpensive motor 
requiring little or no attendance and upkeep, even in dusty 
places, when occasion demands. In some classcs of rolhng- 
mill work it is desirable to run also at different specds in order 
to increase the tonnage rolled. | 

Where a three-phese supply can convenientiv be applied 
these conditions can generally be realised to the fullest extent 
by the adoption of the Sandycroft-Hunt patent cascade motor, 
which posscsses all the desirable characteristics of the ordinary 
induction motor and distinct additional advantages for this 
class of work. | 

Although three-phase motors can be designed for somewhat 
higher overload torques than 2 to 24 times tlie normai torque, 
higher values are only attained at a sacrifice of power faetor 
and first cost. Consequently the practice of coupling a fly- 
wheel to the motor in these cases and providing a slip regulator 
to enable the flywheel to give up sufficient stored energy 


during the peak periods is fully justificd. This equalises the 
logd on the generating plant and reduces the initial outlay on 
seme or the maximum demand charges if power is taken from 
a supply compeny. Further, this arrangement in conjunction 
with the employment of a high power factor motor considerably 
rcduecs the root mean square rating of the motor itself, and 
consequently its first cost. 

For constant-speed work a cascade motor will run at two- 
thirds the speed of an ordinary induction motor having the 
same number of stator polcs, owing to the rcaction cf the rotor 
on the stator. Furthermore, it has & very low-voltage per- 
manently short-circuited rotor, without slip-rings or wearing 
parts, and will, nevertheless, start up against full or overload 
torque with somewhat less starting current than an ordinary 
slip-ring motor. 

For rolling-mill drive slow speeds are usually just what 1s 
required, more especially where direct coupling is adopted. 

Evidently the cascade motor with, say, a 20-pole stator and 
à 10-pole rotor reaction without slip-rings is cheaper to build 
than a slip-ring motor to run at the same specd with a 30-pole 
stator and rotor. The power factor is considerably higher 
than the limits of economical design permit in the ordinary 
induction motor, and the permanently short-circuited rotor 
is both mechanically and electrically of ideal construction, as 
there are no slip-rings or wearing parts subject to sparking, 
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renewals and attcndance. S'nce the rotor voltage is only of 
the order of 20 volts, there is no danger of insulation break- 
downs. 
« has been found in practice that a permanent slip regulator 
isamore simple and no less economical than an automatic slip 
regulator, and the slip regulator would consist of a permanent 
resistance for, say, 10 to 15 per cent. slip connected to tappings 
on the stator ‘windings. 

; follows that, for ordinary tin plate sheet and bar mills, 
the Sandycroft cascade motor with flywheel and permanent 


Fic. 1.—A 450 H.P. CASCADE MOTOR. 


slip regulator fulfils all the requirements laid down above, and 
the initial and running costs are a minimum. 

In the case of roughing and finishing mills, the same motor 
can, by the simple addition of slip-rings to its rotor winding, 
be arranged to run economically both at, say, a 20-pole and a 
30-pole speed. That is to say, it can be run efficiently without 
rheostatic losses et a suitable speed to enable the men to catch 
the short billets from the roughing mills and speeded up to a 
50 per cent. higher speed for the finishing mills to increase the 
tonnage rolled. 


Fic. 2.—A 400 H.P. WATER COOLED STARTER AND SLIP REGULATOR. 


The first cost is comparable with that of an ordinary induc- 
tion motor, so that there is generally a considerable gain in 
initial outlay, upkeep and power costs over more complicated 
converter systems with their attendant converter and stand- 
still losses. The interaction of the fluxes enables the cascade 
motor to run at dead slow speeds with absolutely constant 
torque, which is of advantage for “ hands round." 


Fig. 1 is a photograph of a high-tension 450 H.P. cascade 
motor with permanently short-circuited rotor which hes‘a 
power factor of 0-92 at the slow specd of 165 revs. per min. 
The efficiency is 93 per cent., the overload torque 2] times 
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Fic. 3.—SCREEN-TYPE CONTROLLER FOR Dissi- 
PATING | H.P. CONTINUOUSLY, CONSTRUCTED 
FOR THE HoME OFFICE New TESTING STATION 


normal, the normal slip 1 per cent., and the starting current 
against full-load torque approximately normal. The motor 
has a simple single winding in stator and rotor, both for con- 
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Fic, 4.—TuREE-PHAsB Automatic L Q'1D CONTROLLER FOR SLIP 
Rina Moron, 


stant and variable speed work, and supersedes the original 
cascade system employing two direct-coupled motors in respect 
to cost, simplicity, power factor and overload capacity. 
A combined 400 B.P. water-cooled starter and slip regulator 
in use with a tin plate rolling-mill motor, is also shown in Fig. 2. 
One of the latest types of Sandycroft-Dutton patent screen- 
type liquid controller, shown in Figs. 3 and 5, has been 
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developed for the control of cascade motors where a wide range 
of continuous-speed regulation is required. The particular 
apparatus illustrated in Fig. 5 is for outdoor use. 

The screen type of liquid controller is especially designed 
and adapted for heavy rolling mill and mining work, and con- 
sists of electrolyte chambers usually arranged in an oil tank 
which may be provided with external water cooling if necessary. 

The central electrodes, consisting of wrought-iron plates, 
are arranged on porcelain insulators at the bottom of the 
chambers, and are entirely submerged in the liquid. These 
electrodes are enveloped by insulating screens of suitable 
material, which prevent any current passing while thcy are 
lowered over the central electrodes. On gradually raising the 
screens, a current flows across to the chamber which usually 
forms the other electrode, and the value of this current depends 
upon the density of the electrolyte and the amount of surface 
exposed. This overcomes the objections of ordinary liquid. 
controllers of the dipper type, where most of the current tends 
to flow across the heated surface of the liquid, and where 
destructive arcing may take place on the surface. In the 
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Fic. 5.—SCREEN-TYPE CONTROLLER FOR OUTDOOR USE AND CONTINUOUS 
SPEED REGULATION. 


8creen type, since the heat is developed at the bottom of the 
liquid, a natural and continuous circulation of the electrolyte 
takes place. Further, the pressure of the liquid due to its 
head prevents any violent disturbances, which would tend 
to vary the surface exposed and set up fluctuations in the 
speed of the motor. If cooling water is used, no pumps are 
required, and the water can be. taken from any available 
source. The electrolyte consists of a solution of common 
washing soda. 

The advantages of an extremely uniform and gradual speed 
regulation, the constancy of the motor speed, the absence of 
resistances liable to burn out, or exposed contacts subject to 
sparking and renewals, and the relatively small space require- 
ments of this apparatus have led to its extended adoption 
for severe conditions. 

For certain requirements these controllers are.operated by 
compressed air for automatic starting and stopping, or for 
adjusting the acceleration to a predetermined value. Fig. 4 
illustrates a Sandycroft controller of this type. 


* Lancashire" Plant for Iron and 
Steel Works. 


The Lancashire Dynamo & Motor Co. are among the well- 
known electrical firms who are supplying plant to iron and 
steel works. One of the most recent installations they have 
carried out is that at the works of the Low Moor Iron Co., of 
Bradford. We give some details of this equipment below. 

The necessary electrical energy for the rolling-mill motors 
is supplied from one 625 k.v.a. turbo-alternator (Fig. 1), con- 
sisting of a Belliss turbine direct-coupled to a “ Lancashire ” 
alternator. Thisruns at 1,500 revs. per min. This alternator 


Fic. 1.—‘“ LANCASHIRE " 625 K.v.a. TURBO-ALTERNATOR. 


is designed to occupy the smallest space consistent with cool 
and efficient operation, and.with easy accessibility to terminals, 
slip-rings, &c. It is designed to be free from noise or 
vibration even at the highest speeds, the '' critica! " speed of 
the rotor being well above the maximum running speed. 
The stator stampings are of silicon steel, with minimum 
hysteresis loss. The windings are former wound, and are 
embedded in open slots in the inner circumference of the 
stator core, and consist of high conductivity copper bars. 
After the bars are all in place wood strips are driven into 


Fic. 2.—250 H.P. SELF-STARTING SYNCHRONOUS MUTOR OOUPLED TO 
TurRBOoO- BLOWER. 


grooves in the slots. When the winding is completed, the 
whole is thoroughly impregnated by a special process. 

The field magnets are built up of thin varnished mild steel 
stampings provided with slots to recieve the windings. The 
field coils are of flat copper strip wound on edge on a former, 
taped and then dipped into a special insulating compound and 
dried. The construction described has, we understand, been 
found very effective in practice, as it is practically impossible 
for the field coils to shift after the adjustable rings have been 
once tightened up. The initial stresses put on the field system 
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whilst building up are of such a value as to exceed these due ta 
centrifugal force and t«mperature variations; there is there- 
fore less siress in the material of the rotor when running under 
lezd and hot than when stationary and cold. The machines 
are fitted with a system of forced ventilation to ensure cool 
running; the necessary fans are fixed on the spindle, one on 
either side of the field system. The intake pipes are coupled 
to the lower portions of the two end-shields, which are specially 
shep:d to receive them. Cold air is drawn from below the 
engine room, and is forced by the fans against the stator end- 
conncctions and also along the interior of the rotor, thence, in 
the one case, through the spaccs between the rotor end-winding 
groups, the corresponding slots in the outer bronze rings, the 
spaccs between the stator end-windings, openings in the wall 
of the stator case to an annular space around the outside of the 
stetor core, and, in the other case, through the rotor ventilating 
ducis into the air-gap and onwards through the stator venti- 
lating ducts into the same annuler space; thence it passes to 
the top of the machine and is discharged through a large open- 
ing in the stator case. The end-shields are so constructed as to 
encase the fans and direct the air currents to the required points, 
the arrangement being exceedingly effective. 

The same firm have also supplied a 250 H.P. self-starting 
synchronous motor which, as shown in Fig. 2, is direct-coupled 
to a Fraser & Chalmers turbo-blower for use in blast-furnace 
work. This motor is of the revolving field type, with a cylin- 


Fic. 3.—570 u.p. ROLLING MILL Motor, 


drical rotor, a construction which ensures a low steady starting 
current as compared with the large fluctuating current taken 
by motors with salient poles. This motor is uscd for raising 
the power factor of the system, and haseffected a considerable 
economy. A special feature is the ease and specd with which 
it 18 possible to dismantle the motor for inspection or repairs. 


Absolute interchangeability 1s ensured by the use of m 
rotor 


high-class gauges and jigs. Three 250 H.P. wounc 
induction motors have been supplied for working bar rolling 
mills. 

Fig. 3 shows a 570 B.H.P. rolling mill-motor supplied to Messrs. 
Taylor Bros. for their Trefford Park Works. This motor is 
used for rolling solid steel wheels for traction work, and runs 
at 300/600 revs. per min., the higher speed being obtained by 
shunt regulation. The motor is controlled by a master con- 
troller which operates solenoid switches. It is compound, 
interpolar wound and also has a further series-winding in cir- 
cuit at starting only. On the first notch of the controller 
about 600 amperes is switched on to the motor, on the second 
notch of the controller all the external resistance is cut out of 
the motor circuit. The third notch cuts out half the starting 
series winding, and the fourth notch the other half of the start- 
ing series winding. The motor carries out its purpose in a very 
satisfactory manner, and a repeat order has been obtained for a 
750 B.H.P. motor for similar work. 


The “C.M.B.” System in Iron and 
Steel Works. | 


The well-known * C.M.B.” system of Messrs. Crompton & Co. 
can be adapted to a large number of uses in iron and steeF 
works, but it is found particularly useful for operating cranes, 
winches and other machines which need a heavy starting 
torque at frequent intervals, or are subject to heavy overloads. 
In this system a continuous-current motor is used for driving 
the gear, whether the supply available be continuous current 
or alternating current, the type of motor used heing fitted with 
the special “ C.M.B.” field windings, which give a characteristic 
especially suitable for the class of work referred to above. This 
characteristic is similar to that of the series motor, without the 
disadvantage that at low loads the speed rises to too high a 
value. If the supply is three phase, the continuous current for 
operating the motor is attained from a motor-generator, which 
consists of a rotary converter coupled to a continuous-current 
generator, the two machines being connected in series. If the 
supply is continuous current, the rotary converter is replaced 
by a shunt-wound continuous-current motor. Taking the 
former case, the voltage of the converter (which acts partly as 
& synchronous motor) is practically constant, but a reversing 
potentiometer shunt regulator is used with the latter, enabling 
any voltage from its full voltage downwards to be obtained in 
either direction. The sum of the generator and rotary voltages, 
which is the voltage applied to the motor, can thus be varied 
from zero to a maximum simply by means of the potentiometer 


Fic. 1.—* C.M.B.” MACHINE ron SCPPLYING RAIL WELDER 


regulator, the motor being started and its speed regulated 
without series resistances being necessary. 

The motor generator and motor working in conjunction have & 
torque and speed characteristics which ensure that the current 
taken from the mains, and the current flowing through the 
motor cannot exceed normal by more than a certain amount, 
"5 inatter what the required torque may be. To obtain this 
result the.generator is provided with a series winding con- 
nected in opposition to the shunt, and tending to rcduce the 
generator voltage as the current increases, while the motor 18 
provided with a shunt winding of constant strength, and an 
opposing winding depending in strengtii-on the voltage applic 
to the motor. The strength of the mo*ar field, therefore, 
varies inversely as the voltage across the motory hen starting, 
an extremely heavy torque has to be given, but, ‘gs the motor 
voltage is zero to begin with, its field 18 considerably strength- 
ened, and the torque is given without the motor curXent rising 
in proportion. 

As the power taken from the mains depends on the wnotor 
voltage multiplicd by the motor current, and as the fir of 
these two factors is very low at starting, the power taken tom 
the mains will be quite low to start with, rising as the motor 
speeds up. If the motor current tends to rise unduly through 
a heavy load coming on, the generator voltage is automatical!y 
reduced and the motor field strengthened, the torque thus berr g 
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. given without proportionate rises in the main and motor cur- 
The current at starting when the load is heaviest rises 


rents. 
gradually to. à maximum, instead of assuming a value con- 
siderably in excess of normal. 

For reversing the motor a change-over switch is providcd, 
this switch being interlocked with a regulator, so that it can 
only be thrown over when no voltage is applied to the 

motor. Atthis moment the motor field is at full strength, and 
its armature be'ng short-circuited in the act of changing over, 
the motor is firmly held under control. This reversing switch 


does not break the motor current, main currents only being 


broken when the whole plant is shut down, by means of the 


main triple pole switch connected in the primary of the trans- 


Amperes. 
Fic. 2.—OvuTPUT CURVE FOR CROMPTON WELDING Motor GENERATOR. 


former. It willibe noted that all of the power used is taken 
through'a rotary converter, and the power factor of the system 
can, therefore, be varied at will. It can be left at unity, or 
even a leading power factor can be obtained if required. 
Particular attention may be called to the simplicity and 
smoothness of control of the C.M.B. system. Where motors 
running direct on the supply mains are used for arduous duties, 
such‘as driving cranes, winches, haulages, &c., it is necessary 
to employ large controllers with series resistances of the metallic 
or liquid type. These are necessarily very cumbersome, while 
if2a controller with metallic resistance be employed, the 
number of steps possible is limited, and as each section of 


. high momentary acceleration. 


resistance is cut out a heavy rush of current. results, giving a 
This will. put severe strains 
both on the electrical and mechanical parts of the machinery, 
and their useful life is largely impaired. If a liquid controller 
is used, smooth acceleration is obtained, but the controller 
becomes still more cumbersome and complicated, a pump 
having to be used on a controller of any size in order to pump 
the resistance liquid from one tank to another; while, in 
addition, it is necessary to provide a supply of water for cooling 
purposes, and in most cases a second pump in order to circulate 
it. With the C.M.B. system the ordinary operating control 
gear simply consists of a shunt regulator and a change-over 
switch, which, it will be readily admitted, will compare ex- 
tremely favourably with series controllers, either of the liquid 
or metallic type, as regards convenience in operation, cost of 
upkeep and space occupied. In addition, this field regulator 
will enable the motor to be run continuously at any speed down 
to crawling speed, if required. without heavy waste of energy, 
such as would take place with ordinary series control. This 
feature is often of considerable value, especially where a duty 
below normal is required for some time. In such a case the 
motor can be run continuously at a low speed with a reduced 
demand on the supply mains. A further important point is 
that the system is regenerative, and power can be returned to 
the mains when braking. Apart from the economy effected, 
this gives an extremely safe and convenient method of 
braking. 

Another interesting application of electricity in iron and 
steel works is in connection with welding, the accompanying 
illustrations showing machines designed for this purpose. 
Fig. 1 is a view of a motor-generator supplying current to a 
welding plant. The generator is capable of giving an output 
of 500 amperes at a pressure of from 65 to 80 volts, and a 
short-circuit current of from 600 to 700 amperes. Shunt regu- 
lation is possible, so that 200 to 500 ampere arcs at from 65 
to 80 volis can be obtained between a carbon clectrode and the 
metal to be welded. Fig. 2 shows the output curve of a welding 
motor-alternator. This is driven by a 110-volt continuous- 
current motor running at 1,000 revs. per min., while the 
alternator gives 50 kw. at a voltage of 200 and a frequency of 
90. This machine is designed so that the short-circuit current 
is only about twice normal full load current, and the voltage 
falls as the current increases. The power taken from the mains 
is, therefore, kept as low as possible and peak loads are avoided. 


Iron and Steel Smelting in:Electro-Metals 
Furnaces. 
Bv T. D. ROBERTSON. 


[In international competition for industrial supremacy full 
advantage must be taken by every country of its natural 
resources. For the production of light, heat and power, 
countries with extensive coal deposits are fortunately situated, 
although the burning of their coal constitutes a gradual ex- 
haustion of national resources. Owing to the rapid perfecting 
of apparatus for the generation of electricity from water-power, 
which has taken place during recent years, countries with 
accessible waterfalls and rapids find themselves in a much 

better position than formerly, especially as the development of 
the water powers conserves the national resources. 


¥ With the production of large quantities of electricity at low 
cost new industries have sprung into existence, and processes 
are at work to-day on a commercial scale, which but a few years 
ago, could only be carried out as costly laboratory experiments. 
At the time when Moissan in his classical work, applicd elec- 
tricity to the reduction of metals, it would have required a bold 


prophet to predict the commercial electric smelting of the com- 


monest of all metals—pig iron. As one might expect, most of 
the experimentation, which resulted in the firmly established 
electric iron and steel industry of the present day took place 
in those countries where electricity was plentiful and coal 
scarce. | 
ELECTRICAL [RON ORE REDUCTION. | 

In Europe considerable progress was made in the develop- 
ment of the electric steel refining furnace before much atten- 
tion was devoted to the application of the electric current for 
the reduction of iron ores. The report of the Commission 
appointed by the Canadian Government to visit the existing 
electric furnaces in Europe in 1904 shows that whilst electric 
smelting furnaces had been constructed which would melt and 
refine steel successfully, yet there were none working upon the 
production of pig iron on a commercial scale. Canada 1s a 
country with vast resources of water-power, but 1s without 
suitable fuel for iron smelting except in the extreme east and 
west. As electric iron smelting would help in the deve lopment 
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of the country, could it be successfully accomplished, the 
Dominion Government themselves decided to experiment, and 
in 1905 constructed an electric furnace at Sault Ste. Marie, 
which proved capable of smelting several kinds of iron ore, 
although its durability was limited by inherent defects in its 
design. The results obtained, however, seemed to indicate 
that there was a distinct probability of, what might be termed, 
a commercially successful furnace being evolved. A report 
was issucd embodying these results, which caused considerable 
attention to be drawn to the possibilities of electric pig iron 
manufacture. . 

Particularly was this the case in Sweden, where, owing to the 
gradually increasing price of charcoal—the only available fuel 
for smelting—the cost of pig iron production was steadily 
advancing. Three Swedish engineers, Messrs. Assar Gronwall, 
Axel Lindblad and Otto Stalhane, were so impressed with the 
advantages which a successful electric furnace would possess 
over the existing charcoal blast furnaces, chiefly with regard 
to the great reduction in fuel consumption which would result, 
that they formed a company called the Aktiebolaget Elektro- 
metall, and designed a new form of electric furnace, which, with 
the assistance of one or two of the largest ironworks in Sweden, 
they proceeded to try out in practice. As certain of the diffi- 
culties which had been experienced with the Canadian furnace 
at Sault 5te. Marie were due to the electrodes employed, the 
first Swedish furnaces were designed to eliminate the use of 
carbon electrodes. The current was introduced into these 
early furnaces through the bottom by means of conducting 
channels formed of the reduced metal itself, but the hopes enter- 
tained of producing a furnace capable of withstanding a long 
campaign were not realised. Several other designs were tried 
without much success, until the successful principle was indi- 
cated by a small furnace consisting of two parts, a melting 
chamber surmounted by a shaft to contain the charge, with 
three electrodes passing through the roof of the melting 
chamber, carrying three-phase low-tension current. An elec- 
tric reduction furnace was built at Domnarfvet, and was suc- 
cessful in producing pig iron over what was then a long period 
upon a commercial scale. Several new features were intro- 
duced into the improved design of this furnace, the shaft was 
made of considerable height, namely 25 ft. above ground, and 
was lined with firebrick, being fitted on the top with a special 
charging bell, and having its entire weight carried by columns 
outside the melting chamber, thus relieving the roof of the latter 
of undue pressure. The melting chamber had an arched roof 
of firebrick, and was lined internally with rammed magnesite. 
The electrodes were three in number, and were composed of 
amorphous carbon 13 in. square. A notable feature was the 
provision made for preserving the roof of the melting chamber. 
The reduction of the iron ore by the carbon continuously pro- 
duces gas, consisting mainly of a mixture of carbon monoxide 
and carbon dioxide gases, and this was taken from the cool 
upper part of the shaft and blown by means of a fan through 
three tuyers underneath the heated roof of the hearth. In this 
way the brickwork was preserved, and the heat taken from it 
by the current of gas was not lost, but was transferred to and 
assisted in the reduction of the descending charge in the shaft, 
as the heated gases ascended. This circulation of the gas had 
the effect of increasing the zone in the shaft in which reduction 
of the ore could take place. 

This furnace was rated at 800 H.P., and during its campaign 
of 12 weeks produced pig iron equal in amount to 2-4 tons per 
horse-power year consumed. 

The publication of the results obtained with this furnace 
aroused considerable enthusiasm among the iron masters of 
Sweden, and of such importance was this matter deemed to be 
to the nation that Jern-Kontoret, the official association of 
Swedish iron and steel masters, decided to put up sufficient 
money to erect a much larger furnace, to try out the Elektro- 
metall system, upon a scale comparable in every way to the 
existing Swedish blast furnace practice. The enterprise of 
Jern-Kontoret has been justified by the results obtained, a 
summary of which 1s given in Table I. below. 

The site for the furnace was chosen near Trollháttan, where 
power could be obtained from the Government hydro-elect:ic 


plant at Trollháttan Falls; in fact, the Government showed 
their interest in the trials by furnishing power for a certain 
period at what was practicallv a nominal figure. 

A thoroughly well-equipped plant was built, with efficient 
transport facilities and storage accommodation. The cur- 
rent is three-phase, 25 cycles, and is transmitted at 10,000 
volts. It is transformed at the furnace to two-phase low- 
tension current by means of two transformers with Scott's 
connections, to supply power to the four electrodes. 

The furnace itself is in a large brick building according to the 
prevalent Swedish practice. Two separate portions are to be 
distinguished, namely, the shaft and the melting hearth or 
crucible. The shaft is simply a shell of steel plate lined with 
firebrick ; at the top it is riveted to an octagonal channel-iron 
ring which bears on two built-up beams, these being in turn 
supported by the walls of the building. In this manner the 
roof of the hearth is not called upon to support the weight of the 
shaft containing the charge. At the top of the shaftlis a 
Tholander charging bell. a type peculiar to Sweden which is 
specially designed to deliver the ore round the sides of the shaft 
and the charcoal in the centre. I sf 

The hearth rests on a concrete foundation and also has a 
steel shell, next to which is a lining of firebrick with an inner 


lining of magnesite brick, the bowl-shaped bottom itself is 


formed by ramming in a mixture of magnesite and tar. The 
arched roof is built of firebrick and has four openings to admit. 
the electrodes which project through the roof at an angle of 
65 deg. to the horizontal, and are surrounded at the point 
where they pass through the roof by a copper water-Jacket with 
asbestos packing to prevent the leakage of gas. The distance 
from the bottom of the hearth to the furnace top is 12°7 metres 
and the volume of the shaft and hearth combined is 38 cubic 
metres. The gas circulation is the same in principle as de- 
scribed above, but owing to difficulties experienced with the 
dust contained in the gas choking the blowing fans, a water 
scrubber is employed to free the gas from solid particles, before 
it is blown through the four tuyers into the hearth. 

The Trollhattan furnace is rated at 2,500 n.». and current is 
supplied by the two transformers, each 1,100 K.v.a. capacity, 
oil-insulated with water-cooling. The tension of the two-phase 
secondary current can, by altering the number of primary 
winding, be regulated in steps of 5 volts, between 50 and 90 
volts, and a change of tension can be made whilst the furnace 
is working by simply turning a hand wheel, and the arrange- 
ment also admits of the two phases working at different tensions. 

Charging was commenced on November 15, 1910. In 
working the furnace, ore 1s taken from the stock pile, crushed to 
size, and elevated to the furnace top, where small storage bins 
are provided, from which the various charges are accurately 
weighed out. Each charge of ore is mixed with a suitable pro- 
portion of limestone and charcoal sufficient for its reduction, 
and is dropped into the furnace shaft from time to time, tap- 
pings of molten iron being made about every 18 charges, cor- 
responding to four tappings per 24 hours. By varying the 
amount of charcoal, grey or white pig iron can be produced at 
will, and numerous experiments were tried involving the use of 
different kinds of slag. This was not good for the furnace 
hning, and it must be admitted that it was something of an 
achievement for it to stand six months of such treatment 
without needing any serious repairs. 

The electrodes employed during the first six months' working 
were built up from four pieces, each 12 in. square, bound to- 
gether, as at the time the furnace was designed carbon elec- 
trodes in one piece of the necessary dimensions could not be 
obtained. In order that the electrodes shóuld not he over- 
heated the current did not exceed 17,000 amperes, the voltage 
being regulated accordingly. The electrodes were only lowered 
into the furnace about once per fortnight in order to adjust 
their wear. Besides being abraided by the charge, the portion 
of the electrode in the free space underneath the roof of the 
hearth is subject to the action of the furnace gases, which con- 
tain 20 to 30 per cent. of carbon dioxide which slowly unites 
with the carbon of the electrode, eating it gradually away, and 
in consequence the stump ends of the electrodes, when removed 
from the furnace, have exhibited some curious shapes. 
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The furnace was shut down at the end of May, 1911, in order 
to make alterations to accommodate round electrodes which 
were obtainable in one piece, fitted with screw joints. These 
obviate the stump ends and effect an economy in total electrode 
consumption of nearly 50 per cent. 

In order that the fullest amount of information should be 
obtained from the working of this furnace, efficient instruments 
were installed to give continuous readings of the values of 
interesting variables, and numerous analyses were constantly 
made in the laboratory of all materials used and produced at 
the furnace. 

Table I. gives the results of the first period of working and 
Table II. shows the considerable improvement in working 
consequent upon the alterations carried out in the summer of 

11 


Period of Operation. 


a "s 


1910. 


1910. 1911. | 1911. ' 1911. - 
| Nov. Nov. 16 Feb. 11| Feb. 19| Mar. 19. ,; 
otal. 
15 [pep gp, tfo | to | to 
| 1911. Feb. 19.;Mar. 19.| April 9. 
Per cent. of iron in ore 64-92! 65-57 65-06 61-54 
Per cent. of iron in | 
charge... 59-80; 62-10 62-56 51-00 
Slag per ton of iron | | 
(kilogrammes) ...... 390 , 205 224 327 
Material charged per 
hectolitre of char- | 
coal (kilogrms.).... | 006.49 71-13 . 40-77 
Charcoal per ton of | 3 
iron (hectolitres)... | ... 24.22 22-47 
Charcoal contents— 
Water (kilogrms.)... 69-1 , 50-8 60-0 
Gas » dei 41:7 36:9 42-9 
Ash 5 11:8 11-0 12:8 
Coke M 293-1 277.6 301-4 
Total ES 415-7 3763 418-0 
Electric Power— h.m! h m. h.m. .| h m 
Time consumed | i ij | 
working............ 7:50'2,009:56 184:32 '639:18 | 506 34 | 3,348 10 
Time consumed in | 
interruptions ... : 105 39 | £38 | 20357 | 25:11 153.45 
Time (total)......... 7230! 2,115.35 ' 189 30 1660:15 |528:45 | 3,501.55 
Average load (kw.)...:1,121, 1,319, 1,694| 1,017] 1,733| 1,344 
Total kw.-hrs. used ... (8,78 0/2,651,029 312,601 (650,480 |877, 706 4,000,096 
Kw.-hours per ton of | | 
iron .......eeeeeeeese 3,800| 2,206 2,149 | 2,023 | 2,643 | 2-291 
Iron per kw.-year 
Torna) eo nee , 2-31) 3-82 | 408 | 3-34 | 3-31 | 3°63 
Co ption of elec- 
trodes— | 
Gross (kilogr'mes) 13,012 ; 1,578 | 2,281 | 2,474 19,345 
Net » 6,743 | 763 | 1,121 | 1,285 9,912 
Per ton of iron gross mus 
(kilogrammes)... 11-24 | 10-84 9-19 1:45 10-28 
Per ton of iron net 
___(kilogrammes)... | ... 6.83 5.24 452 | 387|  5-27+ 


* Filling up of furnace. 
T Net =51-24 per cent. of gross. 


Table lI.— Working Results. | 
Sept. 3 to Sept. 30. 


Pig-iron produced, tons  .............. ssec 537-9 
Quantity of slag, tons ..............ccccceccscccsscececeucecs 88-9 
Iron in the ore, per cent. ............cesccssccsescosscereces 67-65 
Iron in the ore and lime, per cent. ...................... 65-02 


Charcoal used per ton of iron, kg. .................. 339-0 

Average load, kw. ..........cccceccceccsccscscecececsceeceeeces 1,407 

Average power, H.P.  .....cccccssscccssscesesccesceesececace 1,913-5 
*Current used per ton of iron, kw.-hours ..............-. 1,749 
TIron produced per kw.-year, tons ....................---- 5-01 


Average CO, contents in gas, per cent. ................-. 29-27 
Average analysis of iron :— 
Cy per Cent. ectéxca erp DVRs i Dus Qs 3:04 
Si, ME Cn 0-36 
M. di Goron e iMd e osi Pri eve 0-40 
8, MEE 0-009 
a E E a E E E 0-018 


This furnace, having served the purpose of Jern-Kontoret it 
demonstrating its capabilities, was subsequently disposed of to 
private owners who continue to work it successfully on a com- 
mercial basis. 

Even before the results of the working of the Trollháttam 
furnace were published, other furnaces of the electro-metals 
type were in hand for Scandinavian firms, and at present there 
are working, or in course of erection (as detailed elsewhere ir 
this issue) 14 of these furnaces aggregating 42,500 n.p. 

It is significant that the Uddeholm Iron Co., owners of the | 
Hagfors Iron Works, decided, a few months after the starting 
of their first furnace, to convert the entire manufacture both at 
their Hagfors and their Nvkroppa Works. This is now being 
done at an expenditure of about £350,000. 


Some interesting results were obtained when the pig iron 
produced by the Trollhattan furnace was sent to various 
Swedish steel works for conversion into open-hearth steel. The 
characteristic feature of electric pig iron is its freedom from 
oxides, and in consequence electric pig iron of normal silicon 
contents (say, 1 per cent. and over) takes a longer time and 
more ore to convert it into steel than does ordinary blast- 
furnace grey iron. On the other hand, low carbon electric pig 
iron (2 per cent. carbon) is found to give surprising results, as 
charges consisting of 50 per cent. of this iron and 50 per cent. 
steel scrap produced hot fluid steel with a considerable saving 
of time over usual practice. 


As was to be expected, the open-hearth furnace managers 
looked somewhat askance at this iron at first as they knew the 
disastrous effect of using similar iron from the blast furnace. 
However, after giving it a trial, the workmen asked for more, 
as they said the furnace worked better and more rapidly with 
the new pig iron. Fortunately for the electric furnace in 
Sweden, it is more economical to make the white iron which 
the steel makers now prefer than to make high silicon grey iron, 
as a saving is effected both in current and charcoal consumed. 


À comparison between the costs of electric and blast-furnace 
smelting is of interest. It has been found that rather more 
than 3 tons of pig iron are produced for each E.H.P. year con- 
sumed in the electric furnace, about 1 ton of fuel being required 
for the reduction of the ore. To produce the same amount of 
pig iron, namely, 3 tons in the blast furnace, requires rather 
more than 3 tons of charcoal or coke, so that the difference 
between the two processes, roughly speaking, consists in the 
substitution of one E.H.P. year of power for 2 tons of charcoal 
or coke. As power can be obtained in Sweden and Norway at 
a price rer horse-power year very much less than the price of 
2 tors of suitable fuel, apart from other advantages of the 
electrical process, a considerable saving is effected in cost of 
Lroduction. 


Tue ELECTRO-METALS STEEL-REFINING FURNACE. 


The electric steel furnace has now been in commercial 
operation for a number of years. The controversy which has 
all along existed concerning the relative merits of the various 
types still continues and is as keen as ever.. The operators of 
all types of electric furnaces are continually gaining experience 
aii impre ving their practic:; indeed, it would appear that the 
modus operandi of the electric steel furnace will soon become 
standardised like that of open-hearth furnaces, Detailed 
results have been published of the working of furnaces, both on 
the Continent and in America, but of those working in England 
little has been made public. This is perhaps natural, as the 
pioneers of electric steel in this country are not anxious for 
their competitors to take advantage of the experience for which 
they have paid, nor yet be informed of their troubles and 
ailures. 

Conditions in England, too, are peculiar, as electric power 
has practically all to be produced from coal and is, in conse- 
quence, very much dearer than that produced from water- 
power in other countries. The British steel manufacturers 
show a tendency to wait and see which type of furnace 1s going 
to be the best in the long run before making their installations. 
It is generally agreed, however, that electric steel refining has 
come to stay and is bound to fill an important place im the steel 
works before long. 
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Much harm was probably caused by the opinion put forward 
some years ago, that electric steel was going to supplant crucible 
steel for all purposes on account of its greater purity and various 
other qualities. It was in the early days made by men who 
were electrical engineers, and whose metallurgical knowledge 
and experience were a secondary asset, and in consequence the 
product of their furnaces was very much inferior to crucible 
steels and also to the electric steel which is being produced 
to-day. It would appear that the electric steel made in England 
at the present time will be successful in competing with the 
cheaper brands of crucible steel, with special open-hearth steels 
and with Swedish Bessemer steels, in the tool-steel trade, 
whether it is made by melting and refining cold materials, or 
by refining the fluid product of the Bessemer vessel, or open- 
hearth furnace. There is a good field open for the electric 
furnace in the steel foundry, especially in the production of 
small and special steel castings. The question of substituting 
electric steel for products such as rails, which are produced in 
large tonnages. has not been taken up in England, a5 it has in 
America and Germany, where large quantities of electric steel 
rails have been in service for several vears. 

In England the demand is for a furnace of low initial cost 
-and low upkeep cost which will make satisfactory electric steel 
with low current consumption, and on this basis the Electro- 
Metals steel refining furnace merits consideration. The two- 
phase system described below was conceived by the same three 
Swedish engineers whose electric reduction furnace has been 
considered above, but the London firm of Messrs. Electro- 
Metals Ltd., to whom the patent rights for both reduction and 
refining furnaces for the British Empire, U.S.A. and Mexico 
were transferred some time ago, have developed the steel 
furnace to its present state. 

The furnace is of the arc type and uses two-phase low-tension 
current. There are two electrodes passing through the roof of 
the furnace. These electrodes carry the two phases, the 
current arcing across from them to the charge, passing through 
this, then through the basic lining to the neutral return, which 
is a carbon block fixed in the bottom of the furnace. 

The two-phase furnace offers a great advantage over furnaces 
using single-phase current. As there are practically no large 
stations which generate single-phase current, it follows that 
nearly all the electric furnaces have to take their power from 
two or three-phase supplies. This means that for a single-phase 
furnace a motor generator set has to be installed to convert the 
two or three-phase high-tension current to single-phase low- 
tension current. The efficiency of such sets does not exceed 
about 85 percent. On the other hand, a two-phase furnace can 
take its low-tension current from an existing two or three-phase 
supply with only the intervention of static transformers, which 
in the case of three-phase high-tension primary are arranged 
with the well-known Scott connection. The transformers are 
very much lower in initial cost than a motor generator set, they 
have no upkeep costs, and their efliciency is usually over 95 
percent. There is thus a saving in power consumed of 10 per 
cent., other things being equal, in the two-phase over the single- 
phase furnace. 
~ The tank of the furnace is built up of steel plates, angles and 
channels, with very few special castings. In the bottom of the 
tank, rather below the general level, is set the carbon block, 
over which is rammed a special carbon mixture to render the 
whole of the bottom a good conductor. Over this carbon layer 
is rammed the basic lining of calcined dolomite, which is made 
in the same way as that of a basic open-hearth furnace. The 
dolomite lining has proved to be superior to magnesite for this 
class of work, and is, of course, very much cheaper. The sides 


of the tank are lined with walls of magnesite brick. There is a. 


large working door at the front of the furnace, and one over the 
pouring spout at the back. From these openings slag can be 
‘poured or raked out, and all parts of the furnace can be con- 
veniently reached with the ordinary tools. The roof consists of a 
channel-iron framework holding silica bricks, with two circular 
openings to admit the electrodes. It is detachable, and when 
the bricks are worn thin, which takes place only once every two 
or three weeks of continuous working, can be lifted off and 
replaced by a new one which is kept in reserve. The whole 
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operation of changing the roof requiring only about 20 minutes. 

The electrodes are raised and lowered bv cranes situated at 
either end of the furnace. This is the only method of regu- 
lating the current passing through the charge, and the motion 
of the electrodes can be controlled by hand or by automatic 
regulators of the well-known Thury tvpe. A further advantage 
of the electrode cranes lies in an arrangement whereby either 
electrode can be lifted out of the furnace and sw ung clear by 
means of hand-turning gear, thus facilitating changing elec- 
trodes, &c. 

The furnace is mounted on curved railings rolling on channels 
supported by strong foundations, and can be tilted through an 
angle of 40 deg. from the vertical by hand-wheel gearing, 
hydraulic ram, or by motor-driven gearing. The electrodes 
and electrode cranes tilt with the furnace, so that the electrodes 
have not to be lifted out when the charge or slag 1s poured. 
The electrical equipment of the furnace is simple and efficient, 
all the switehgear being on the high-tension side. The main 
switch is fitted with automatic cut-outs which can be set for 
time or for sudden overloads. The switch is fitted with double 
contacts, the first effect of closing the switch being to put into 
circuit choking coils which are afterwards short- circuited by the 
final closing of the switch. The current consumed is measured 
by two integrating kilowatt meters on the high-tension side. 
On the low-tension side there is an ammeter on each phase 
leading to the electrodes and one on the neutral return. A volt- 
meter with a three-way switch shows the voltage on either 
phase and also that between phases. The current is conveyed 
from the transformers to the electrode h»!ders by copper strips 
until close to the furnace, when flexible cables are used to allow 
for the tilting movement, and from the bottom electrode back to 
the transformers there are similar cables and strips. The 
primary windings of the transformers are provided with tap- 
pings to vary the furnace voltage in steps of 10 volts from 50 to 
80 volts. The transformers are of special design to stand 
heavy surges of current 

All classes of scrap have been melted in the Electro-Metals 
furnaces, and in one furnace installed in Sheffield the chief 
scrap used has been Bessemer rail-crop ends, a difficult material 
to melt owing to the awkward shape of the pieces. However, 
one of the features of the furnace is its smooth running whilst 
melting from the cold. This is due to the two-phase system. 
Each phase i is connected to one of the top electrodes. Each arc 
is therefore formed independently of the other, so that if one 
arc is broken the other remains, thus only half the load is 
thrown off the system at one time, whereas with single-phase 
furnaces with arcs in series the breaking of an arc throws the 
whole load suddenly off the mains, causing a much bigger 
fluctuation at the generating station. This continual making 
and breaking of the arcs is caused by metal suddenly melting 
and falling away from under the electrodes. lt takes place in 
all arc furnaces, particularly when melting irregular pieces of 
metal. A smooth-running furnace, like the Electro-Metals, 
minimises the disturbance of the supply system, the loss of 
time in melting and the loss of heat by reason of the discon- 
tinuity of the supply of energv. 

Apart from the electrical considerations, it has been found 
that this.two-phase system has decided metallurgical advan- 
tages. The passage of the current through the basic lining uses 
very little energy, but it raises the temperature of the bottom 
sufficiently to prevent any metal cooling and solidifying in the 
bottom of the bath. The lining is not damaged in any way by 
the passage of the current, and experience has proved that there 
is no appreciable increase of wear and tear on the bottom. 

The arrangement of two arcs in parallel with a neutral return 
through the bottom produces a vertical as well as a horizontal 
circulation of the metal in the bath. This facilitates chemical 
reactions by bringing all parts of the charge successively into 
intimate contact with the refining slag. Due to this circulation, 
heat is taken away from the very hot region below the elec- 
trodes, so that the reflection of heat from this part oa to the 
roof is much less than with single or three-phase surface heating, 
the result being to prolong the life of the roof. The roof of all 
arc furnaces is made of silica brick, so that when unduly over- 
heated pieces of silica melt and drop down into the basic slag, 
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upsetting the equilibrium of the reactions. The longer the 
roof can be made to last, the greater is the reduction in cost, 
and the less silica will pass into the slag per charge. 

In the Sheffield furnace, rail ends of the following average 
composition have been melted and refined :— 

Carbon. Silicon. Manganese. Sulphur. Phosphorus. 
0-45 0-25 0-90 0-07 0-07 
The resulting steel has varied in carbon and has had sulphur 
and phosphorous contents averaging 0°01 per cent. When 
melting rail ends the 2}-ton charge is mixed with some lime 
and scale, and is melted in 2} to 23 hours. Oxidising additions 
are made to remove carbon, silicon, manganese, phosphorus 
and a little sulphur. This refining period lasts about one hour, 
at the end of which the slag containing the impurities is raked 
and poured off and the.necessary carburising additions made. 
The next period is that of desulphurising and deoxidising. The 
slag is made of lime, sand and fluorspar, to which additions are 
made of anthracite coal from time to time. The oxide of iron 
.in the slag is reduced by the coal and fresh oxide of iron passes 
from the metal to the slag to take the place of that reduced. 
The result is that the metal is freed from oxide of iron, and the 
slag which was at first black becomes white and falls to powder 
on cooling in the sample ladle. Simultaneous with the reduc- 
tion of the iron oxide is the elimination of the sulphur. The 
deoxidising stage lasts about one hour, giving a period of five 
hours for the whole process from charging the cold material to 
tapping the finished steel. It has not been found necessary to 
make the usual deoxidising addition of ferro-manganese or 
ferro-silicon. as the steel is perfectly sound and free from blow 
holes with the above furnace treatment alone. In the 2$-ton 
furnace the average energy consumption per ton of steel, 
melted and refined as above, has been 800 kw.-hour, which is 
made up as follows : 500 kw.-hour for melting, 150 kw.-hour 
for oxidising period and 150 kw.-hour for deoxidation. 

The losses in the furnace have been surprisingly low, as the 

actual yield of ingots has been 95 per cent. of the weight charged, 
over a period of several months. It is interesting to note that 
bigh-speed steel and scrap have been melted without any loss 
in tungsten or chrome contents. 

Messrs. Electro-Metals Ltd. spent 18 months experimenting 
with and improving their furnace in Sheffield, before giving 
much publicity to their results. The furnace embodies all the 
advantages of existing types and eliminates their weak points. 
The original Electro- Metals furnace, in Sheffield, has been‘taken 
over by Messrs. Darwin & Milner, who have recently ordered 
another of 34 tons capacity. The Stora Kopparbergs Bergslags, 
at Sóderfors, in Sweden, have had a 2-ton furnace at work con- 

- tinuously for over 12 months. An order for a 3}-ton furnace 
has also been placed by Messrs. Kayser, Ellison & Co., Sheffield. 
The results obtained with this type of furnace prove it to be of 
the very latest and most improved design and would appear to 
have justified the confidence which has been placed in it by the 
above-mentioned steel manufacturers. 


Pyrometers for Use in Iron and 
Steel Works. 


The increasingly wide application of electrical pyrometers 
inthe manufacture and heat treatment of iron and steel is one of 
considerable inter.st, and the following brief summary of 
modern pyrometers for this work, inade by Mr. Robt. W. Paul, 
will doubtless be of interest. 

As is well known, the measurement of temperature by the 
thermo-electric principle d?pends upon the E. .M.F. generated 
when a junction between two dissimilar metals is heated, such 
E.M.F. being measured by connecting a millivoltmeter between 
the free ends of the thermo-couple. The metals emploved 
may be iron and eureka (for low temperatures up to about 
650°C.), or platinum and platinum-iridium, or platinum- 
rhodium alloys (for higher ranges). For tempering furnaces 


and boiler plan’, &c., the bas2-meta! thermo-couples are gener- 
ally suitable, and the standard pattern supplicd by Mr. Paul 
(shown in Fig. 1) consists of a stout rod of eureka welded at the 
tip of a 4 in. diameter iron tube. A concentric coupling at the 
head connects to special cable of the same materials, viz., iron 
and eureka. In ihis way, changes in tempereture at th^ thermo- 
couple head or along the length of cable have an inappreciable 
effect on the temperature reedings. For galvanising baths, 


Fic. 1l.—CoMPLETE BaskE-METAL THERMO-ELECTRIC PYROMETER FOR 
TEMPERING, &c. 


these base-metal thermo-couples can be protected in a suitable 
manner to withstand deterioration. 
. Where desirable a compensating device may be fitted to the 
indicating instrument, whereby the pointer is automatically 
set .to correct for changes in atmospheric temperature. 
This device was patented by Mr. C. R. Darling, of Finsbury 
Technical College. 

For th? higher ranges of temperature met with in annealing, 
hardening and case-hardening furnaces, &c., thcrmo-couples 


[3 Fic. 2.— DIAGRAM ILLUSTRATING CONSTRUCTION OF PYROMETER 
INDICATOR. 


of platinum and platinum alloys are recommended, the 
protection in Mr. Paul’s instruments being tubes of quartz and 
steel respectively. The simplicity and efficiency of the 
mounting of thes: thermo-couples speak well for th» way in 
which Mr. Paul keeps in view the practical side in his designs. 

: The indicator used with the thermo- -couples already described 
is of the well-known Paul“ Unipivot "type. This is essentially 
a galvanometer, in which the circular moving coil is supported 
on a single pivot situated at the geometric centre of the còil 
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and at the centre of gravity of the moving system. The con- 
struction is clearly shown in Fig. 2, the iron ball being fixed 
between the poles of a permanent magnet. At the centre of 
this ball is a spring-mounted jewel cup, in which the pivot of the 
coil rests. A highly sensitive instrument is thus securcd, which 
is at the same time perfectly robust and proof against rough 
handling, necding no levelling or other adjustment. Figs. 3 
and 4 are illustrations respectively of a portable and wall-type 
indicator. Standard ranges are supplied to read upgto 
1,600°C., and any stock range indicztor can be used with any 
thermo-couple constructed from the standard elements for 
which the irdicetor is calibrated. 
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Fic. 3.—PoRTABLE UNI-IVoT PYROMETER. 


The history of platinum resistance pyrometry since its in- 
auguration by Siemensin 1871 showsa very considerable develop- 
ment in accurate methods of high-tempereture measurement, 
and to-day the platinum resistance pyrometer stands second 
only to the standard gas thermometer in accuracy and relia- 
bility. The principle made use of is the variation in resistance 
of a platinum wire or strip with its temperature. In the form 
presentcd by Mr. Paul a length of thin platinum strip is wound 
in @ helical coil and mountcd on a mica frame about 2] in. 
high. This “ bulb " is adjusted so that iis rcs.stance changcs 
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Fic, 4.—Wa i TYPE, PYROMETER. 
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by 1 ohm between the temperatures 0°C. end 100°C. and the 
total resistance of the instrument is mad» up to the value of 
3ohms in melting ice. This makes all the platinum resis- 
tance pyrometers interchangeable, end compensating leads 
eliminate errors due to temperature changes along the length 
of cable. The mountings for these pyrometers are similar 
to those of the thermo-couples, being modified for the parti- 
cular work in view. The high accuracy of the resistance 
pyrometers makes them most suitable for measuring tempera- 
tures in salt baths, blast furhaces, cold storage rooms, &c., &c. 

The indicator (Harris patent) meade by Mr. Peul for vs» with 
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the resistance pyrometers is direct-reading, and requires no 
manipulation ; it is a differential ohmmeter with electrical 
control. A full scale deflection of 10 in. may be secured for a 
temperature range of 200°C. or less, and a range-switch can be 
provided to enable the instrument to be employed between . 
- 200°C. and 1,200°C., in steps of 200 deg. This makes an 
equivalent scale of length 70 in. (180 cms.), and secures very 
open and accurate readings. A small 4-volt accumulator is 
sufficient to work the instrument, and the accuracy is unaffected 
by changes of battery voltage. 

The extremely high temperatures met with in high-speed 
steel furnaces, malleable-iron furnaces, steel-melting furnaces, 
molten metals and foundry work, &c., can only be satisfac- 
torily measured by some type of radiation pyrometer, and in 
each case the type of pyrometer to be used needs special con- 
sideration. The general type of pyrometer supplied is illus- 


Fic. 5.—HanRRis RESISTANCE PYROMETER. 


trated in Fig. 6 ; the receiving tube contains a reflecting cone, 
at the vertex of which is fixed a small thermo-couple. Con- 
nection is made by ordinary two-way cable to an indicator of 
the ** Unipivot " type already described, the latter instrument 
being calibrated to any range between 500°C. and 2,000°C. To 
ascertain the temperature of a furnace the receiving tube is 
pointed towards the sight-hole of the furnace or the hot body 
to be measured, and the reading is obtained on the indicating 


Fic. 6.—PoRTABLE RADIATION PYROMETER. 


instrument in about 10 or 15 seconds. No focussing or other 
manipulation is required. Where it is undesirable to have 
a permanent opening in the furnace, or where fumes likely to 
affect the readings by cutting off radiation, or by tarnishing 
the mirror, are present, the receiving tube can be fitted with 
a tubular extension of refractory material which can be 
inserted right into the heat. This extension may be inserted 
through the side of the furnace if desired. It is also fpar- 
ticularly applicable for use in molten metals, as it can bc thrust 
into the ladle and effectively protects the mirror from rising 
fumes. 
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Siemens Thermo-Electric Pyro- 
meters. 


The accurate determination of temperature is of the highest 
importance in a large number of industrial operations, especi- 
ally in those connected with iron and steel making, and for 
this purpose the thermo-electrical pyrometer is, perhaps, the 
most suitable apparatus. Formerly the correct working of a 
furnace had to be entrusted to very skilled and experienced 
men, who were not always obtainable ; now, however, persons 
of ordinary intelligence can carry out the same work with the 
assistance of these instruments. In fact, the thermo-electrical 
pyrometer fulfils the strict requirements of modern technology, 
as the uncertain element in working—namely, the judgment 
of the furnace-man—is replaced by the accurate and easily 
producible measurements on the apparatus. By the intro- 
duction of the thermo-electrical pyrometer the quality of the 
article turned out is improved ; not only is it possible to obtain 
a more homogeneous material during the course of manufacture, 
but also to effect a reduction in the wear of the tools owing to 
the fact that the processes of annealing and tempering can be 
accurately controlled. 

There is an ever-extending field for the thermo-electric 
pyrometer both industrially and in the laboratory ; thus o large 
works could be equipped with one or more indicators for the 
use of the firemen and another with or without an automatic 
switch and with a recorder in the office of the furnace manager 
or in the laboratory of the works chemist. The apparatus 


Fie. 1.—Movine-Com INDICATOR (HORIZONTAL Type) USED WITH 
SIEMENS PYROMETER:. 


required would be thermo-couples, protecting tubes and 
indicators with or without a recording arrangement. In what 
follows we give a description of the apparatus designed by 
Messrs. Siemens Brothers & Co. for this purpose. 

In selecting materials for the thermo-couple it is of the 
greatest importance that the readings obtained at the highest 
temperatures should always remain constant. Platinum and 
platinum-rhodium conform to this requirement even at high 
temperatures; both metals can be obtained of great purity, 
and their melting points are sufficiently high that with such a 
couple a temperature of 1,600°C. can be measured. For tem- 
peratures higher than this the Siemens optical pyrometer 
should be uscd. The relation between the temperature of the 
hot junction and the E.M.F. measured at the terminals of the 
thermo-couple is accurately determined, and the results are 
given on the certificate which accompanies the instrument. The 
limit of error at the temperature of 1,000°C. is about 5°C. In 
cases where platinum and platinum-rhodium couples are too ex- 
pensive, thermo-couples of platinum and platinum-iridium may 
be found reliable enough for all practical purposes up to about 
1,000°C. For measuring moderately high temperatures less 
costly metals are employed. Silver and constantan couples may 
be used for temperatures up to 600°C. Thermo-couples of 
copper constantan in wire form are employed for measuring 
very low temperatures, e.g., from —190°C. to +100°C., and in 
tube form for temperatures 0°C. to 500°C. It is claimed that 
the temperature scale of a thermo-couple docs not change, even 
if the'joint is broken and welded together again. In the case of 
platinum couplcs, the ends are welded together in an electric arc 
or by means of an oxyhydrogen blow pipe. The junctions of 
the silver and copper-constantan couplcs are silver soldered. 
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The protecting tubes supplied by Messrs. Siemens are of 
three types—double Marquardt tubes, double quartz tubes, 
and double iron tubes w th nickel-plated inner tubes. The first 
of these will withstand a temperature of 1,600°C. without be- 
coming soft or conductive. They are impermeable to gases 
and vapours owing to the glazing which has been applied to them 
at a high temperature. Nevertheless, they must not be sub- 
jected to very sudden changes of temperature, owing to the 
risk of breakage. Further, they should, if possible, be in- 
serted in a vertical position in the case of temperatures above 
1,000°C. if there is not sufficient support available. In order 
to increase the mechanical rigidity of the tube and to provide 
for the necessary support in the case of horizontal insertion, it 
is advisable, where the chemical effects of the surrounding hot 
medium permit, to use a double Marquardt tube in an iron 
sheathing. Although this sheathing prevents the thermo- 
couple from following temperature variations so quickly in 
consequence of the retarded equalisation of temperature, it 1s. 
only in exceptional cases that this is found disadvantageous. 

The double quartz tubes only melt at temperatures above 
1,600°C., and are not affected by the most violent changes of 
temperature, so that they can even be inserted in the cold state 


Fic. 2.— RECORDING INSTRUMENT USED WITH SIEMENS PYROMETER3. 


into the incandescent gases of a boiler flue without cracking. 
They have a relatively high rigidity even at a white heat, so 
that they can be inserted in any position where blows and 
vibration cannot be completely avoided. On the other hand, 
their impermeability to gases and vapours is only guaranteed, 
according to present experience, at. temperatures below 
1,000°C. ; at higher temperatures and with continuous use the 
double quartz tubes lose their impermeability in time. They 
can, therefore, only be recommended for temperatures above 
1,000°C. when employed for intermittent measurements. In 
order still further to increase the rigidity of these protecting 
tubes, it is advisable to insert them in iron sheaths, that is, 
when the chemical effect of the surrounding hot medium per- 
mits. A thermo-couple which is inserted in a quartz tube will 
register variations of temperature almost instantaneously ; after 
it has been fitted into an iron sheath the equalisation of tem- 
perature is retarded. Nevertheless, as pointed out in the ease 
of the double Marquardt tube, this is seldom a disadvantage. 
The double iron tubes with plated inner tubes are used 
specially for temperature measurements of baths of molten 
metal and metallic salts, such as lead, tin, chloride of barium 
and similar baths. The double iron tube will withstand, 
according to experience, temperatures up to 1,350°C. in these 
baths without being attacked. Deterioration due to the film 
of slag which generally covers such baths is prevented by an 
iron sleeve, which is slipped on to the outer iron tube. The 
gases generated in the bath penetrate the outer tube, but not 
the inner plated tube, and, therefore, cannot affect the thermo- 
couple wires in the inner tube, which are insulated from one 
another by porcelain cylinders or balls bored with two holes. 
The indicators (an example of which is shown in Fig. 1) 
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used for measuring the E.M.F. of the thermo-couples are 
millivo'tmeters of the moving-coil type. The resistance of 
these instruments is much higher than usual. This high 
resistance 1s, Messrs. Siemens find, advantageous, in that the 
resistance of the leads connecting the thermo-couple with the 
indicator, as well as any variation in resistance of the wires 
consituting the thermo-couple, need not be taken into ac- 
count. These advantages greatly simplify the erection, the 
satisfaotory working of the installation and its adaptability to 
local working conditions. The indicators follow the variations 
of temperature quickly and correctly. and are almost dead-beat. 
They are made in various forms: the moving coil is either sus- 
pended by a thin metal strip or pivoted (Fig. 1), those instru- 
ments with suspended coils having the advantage of greater 
sensitiveness in consequence of the absence of friction and a 
higher resistance, whilst those with pivoted coils can be easily 
handled as they need not stand exactly level and are not so 
sensitive to vibration; they are especially useful in shops where 
large machines cause vibration. The indicators with pivotcd 
coils are made either with a horizontal scale or a vertical scale, 
for fixing to the wall. Every instrument has an adjustment for 
bringing the needle exactly to zero or to the temperature of the 
terminals of the thermo-couple. . The indicators are usually 
supplied with a double scale, one for millivolts and one for 
temperature; but they can, if desired, be supplied with tem- 
perature scales of different ranges so that one instrument can 
be used with two different types of thermo-couples, but owing 
to lack of space the millivolt scale must then be omitted. 

By combining a recording device with an indicator having a 
suspended coil Messrs. Siemens have produced a recording 
instrument which is very sensitive, reliable and easy to mani- 
pulate, so that it may be used with equal advantage either as 
a laboratory or a factory instrument. In the latter case it is 
of great service as affording a means of control. The method 
of recording is briefly as follows: A train of clockwork moves 
simultaneously a paper chart and an ink ribbon beneath it and 
also causes a rocking-arm, which extends over the whole width 
of the chart, to give sharp downward strokes at regular intervals. 
In so doing, it causes the galvanometer needle (which for this 
purpose is provided with a pin point) to press the chart on to 
the inked ribbon, thus making on the chart a mark by means of 
which the temperature may be easily determined. The instru- 
ments are generally made to record once every minute, which 
is sufficient for all practical purposes. For special purposes 
shorter intervals may be arranged up to four times per minute. 
In the latter case the rocking arm is not operated by the clock- 
work direct, but by means of a contact wheel mounted on an 
axle of the clockwork and an electromagnet which is energised 
from a battery of dry cells. The speed of the chart in the first 
case is 20 mm. and in the latter 60 mm. per hour. As the 
chart has a length of about 45 metres it is sufficient for either 
three months or one month respectively. The clockwork need 
only be wound once every week, the inked ribbon being at the 
same time wound back; the recording apparatus requires, 
therefore, very little attention. 

. Thermo-couples are particularly suitable for the determina- 
tion of recalescence points in steel, and this is a branch of work 
which is becoming increasingly important nowadays. In the 
case of high carbon steels, in which the recalescence point is 
very noticeable, satisfactory determinations may be made 
with the recorders described above; but in the case of low 
carbon steels, and particularly the new special ailoy or ** high- 
&peed "' tool stee!s, a more sensitive arrangement is desirable. 
The Siemens-Saladin recalescence apparatus has been specially 
designed to meet this want. It consists essentially of two 
galvanometers with mirrors optically connected by means of a 
prism. One galvanometer is connected to a thermo-couple 
which is inserted in the steel sample undor test, and the other 
to a differential couple, one junction of which is in the steel 
sample and the other in a standard s2mple of some material 
which has no recalescence point (e.g., platinum or copper). The 
test sample and the standard sample are placed close together 
in the same furnace. The records are obtained on a photo- 
grapic plate, or may be directly observed and plotted by hand 
‘on a ground glass screen. The former method, however, has 


the great advantage that the records are obtained automatically 
and the presence of the operator is not necessary while the 
curves are being taken. No laborious curve plotting is neces- 
sary. and there can be no personal error in the records obtained. 
Duplicate records can easily be printed off from the original 
negative. 


Crom pton Pyrometers. 


Messrs.. Crompton have for a long time turned their atten- 
tion to the design and construction of electrical pyrometers 
for steam plants. These pyrometers are specially d-signed 
for use with steam plants, and are suitable for the temperature 
measurements of superheated steam, flue gases, &c. They are 
made to withstand service conditions, are direct reading, and 
no batteries or delicate apparatus are required. They consist 
of a thormo-couple plug of strong construction, mad» almost 


VIEW or CROMPTON PYROMETER AND I) DICATING INSTRUMENTS, 


entirely of substantial metal parts, and suitable for continuous 
use. The thermo-couple plug is screwed into the steam-pipe 
valve body, superheater or other appliance, and is connected 
by leads to an indicating instrument fixed in the nearest con- 
venient cool place. Our illustrations show one of the couples 
and'two designs of m»asuring instruments for use with it. 


Improvements in Hardening and 
J. Case-Hardening Methods. 


. The success of the heat treatment of iron and steel is to a 
very great extent dependent on the temperature at which 
the various processes are carried out. In the case of steel 
hardening, the temperature effect is probably the most im- 
portant of all, and, in consequence, the pyrometer has bécome 
a regular tool in almost every hardening shop. Accuracy is 
an essential feature which should be possessed by all pyro- 
meters used for this class of work, and.it is in this connection 
that the scales of many instruments are open to criticism. 
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The larger the scale the more easy it is to read the temperature 


with accuracy; thus any improvements in sich instruments 
which tend to make the scale more «pen elso conduce to». 
greater accuracy. The great point in favour of those instru-^ 


ments which possess an open scale is duc to rhe fact that the - 


average workman is inclined to control his fuinzce by gauging 
the distance through which the pointer cf the indicator moves 


tivity of most of the indicators ard rccoiders constructed up. 
to the present. This difficulty hes, however, been overcome 
in an ingenious manner by the Cambridge Scientific Instrument 
Co.. and the instrument which is illvstrated by Fig. 1 is an 
indicator which this company have designcd for use by tool 
hardeners to obtain a more accurate indication of their furnace 
temperatures. 


aud not by the actual number of degrees. The «mployment The indicator is provided with two scales, the first of which 
i ce reads from 0 to 500°C. ard the second 450°C. to 950°C. Fig. 2 
Bud is a full size rcprcduction of one of these scales and by re- 
| ferring to this it will be secn that the temperature indications 
can be read to an accuracy of 1°C. oi 2°C. A switch is provided 
to enable the thermo-couple to be connectcd to either of these 
ranges as rcquir.d. This swiicn is mounted on the lower 
portion of the indic tor board, together with an arrangement 
of resistance cci's forming the range control apparatus, the 
whole of this b.i2g e :closed ‘n 2 cast-iron cas. 
The same control apparatus in a modified form is used in 
connection with the thread recorder to produce an open scale. 
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of an instrument possessing a very cpen scale, which magnifics 
the apparent temperature variation, will give the workman a 
feeling of more concern and he will naturally «ndeavour to 
control the furnace within narrower limits. This failure 
to appreciate the importance of small things is a very general 
one, and a man cannot be expected to attach so much im- 
p rtance to the movement of a necdle through lin. as through 
2 in. er FR SE 

With the resistance type 
scale has always becn a striking feature. 


of pyrometer the openness of the 
The fact that 
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Fic. 3.—TEMPERATUKE Recogps (rather less than 3 full size`. 


The improvement effcctcd can be seen by referring to Fig. 3, 
which represents on a rcduced scale two records taken simultan- 
eously on two thread recorders with the seme pyrometer, one 
being fitted with the scale control board. A comparison of the 
two records shows that the open scale reveals variations in tem- 
perature which are completely lost in the case of the more con- 
tracted scale, the former scale being four times as open as the 
latter. The'advantagesof such an open scale are at once obvious 
wherever accurate control is required. The full-size reproduc- 
tions (see Figs. 4 and 5) of portions of the two charts clearly 
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Fic. 2.— REPRODUCTION OF SCALE OF DovuBLE RANGE INDICATOR. 


on records obtained with instruments of the Callendar type, 
a length of 2mm. represents a change in temperature of 1°C. 
is one which must appeal to all those engaged in steel treat- 
ment. With the well-known Whipple tempcrature indicator 
1°C is represented by 4mm. approximately. With the thermo- 
electric type of pyrometer, however, it has always been a 
difficult matter to obtain instruments which possess an open 
scale and at the same time an accuracy consistent with the 
openness of the scale. This is mainly due to the poor sensi- 


show the advantage gaincd. In research work, also, an open 
scale possesses many advantages, especially in the determina- 
tion of recalescent points, frcezing points, kc. Both improve- 
ments have, to a great extent, only been made possible by the 
introduction of Peake's patent compensating leads. These 
leads are intended for use with the platinum series of thermo- 
couples and are made up in the form of a ** twin-core" cable, 
one wire of which is copper and the other a special low resis- 
tance alloy. By their use the “ cold junction " of the thermo- 
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couple is transferred from the couple to the indicator or 
recorder and changes in temperature at the terminals of the 
couple do not affect the readings in the slightest degree. The 
reason for this is that the thcrmal E.M.F. given by copper 
against the special alloy fs the same as that given by platinum 
against the platinum alloy used in the thermo-couple. The 
usefulness of these leads is at once apparent. The fact that 
the temperature of the head of the pyrometer itself—within 
the limit of 200*C.— does not affect the readings of the pyro- 
meter at once obviates the necessity of watcr-cooled heads 
S C À 
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Fig. 4. — ORDINARY SCALE 
ror THREAD RECORDER 
(full size). 


Fic. 5.—ENLARGED SCALE 
FUR THREAD RECORDER 
(full size). 


with all their attendant disadvantages, and also allows of the 
employment of shorter pyrometeis. The thermo-electric type 
of pyrometer, due to the introduction of these various improve- 
ments, is thus placed in à prominent position in the list of 
accurate temperature-measuring appliances. 


Heavy Continuous Current 
Switchgear. 


We described in our issue of November 15th typical heavy- 
duty alternating-current switchgear manufactured by Messrs. 
Ferranti, and we now deal with some equally heavy con- 
tinuous-current gear by the same firm, which, besides other 
applications, should find useful emplovment in iron and steel 
works. The board to be described is not the heavicst that has 
been built by that firm, but it is interesting because it is 
typical of the latest practice in large battery control gear. It 
has been built to the specification and order of the Citv of 
Birmingham Electric Supply Department, and will be installed 
in the Dale End sub-station in the centreofthecity. It controls 
a battery with a normal output of 6,000 amperes at 500 volts for 
one hour, and a possible instantaneous output of 34,000 amperes. 
It also controls three large motor-driven double-ended bocsters, 
which can be uscd both for charging and discharging the 
battery, the latter being connected across the two sides of a 
three-wire distributing network. The starting of the motors 
driving these boosters, and the coupling of the booster arma- 
tures in parallel and in series for discharging and charging, are 
all effected by the switching arrangements on the board, and 
various safety applianccs are included for guarding against 
injury to the boosters under conditions of external short- 
circuit. The board is 22 ft. long by 10 ft. high, and consists 
-of nine polished and enamelled slate panels, of which the centre 


panel is devoted to the booster motor switchgear, and the four 
panels to the right and left of it to the positive and negative 
booster generator and battery gear. The motor panel controls 
three motors, and is fitted with three single-pole carbon-break 
circuit-breakers, one double-pole field switch, voltmeter plugs 
and sockets, trip circuit fuses, three motor-starting switches, 
three instantaneous relavs and three motor ammeters. Each 
circuit-breaker in the motor circuit is free-handle non-auto- 
matic, and may be opened or closed by hand independently 
of its neighbour, but all are tripped simultaneously by release 
gear on a common spindle mounted beneath them. There are 
relays in the motor and positive and negative booster circuits, 
as well as centrifugal switches on the booster shafts, which 
close the trip circuit when the boosters have attained an exces- 
sive specd. Therefore a fault or overload on any part of the 
gear releases the motor circuit-breakers instantaneously. 
Each circuit-breaker is fitted with an auxiliary contact which 
interrupts the trip coil circuit when the breaker opens, and 
it is impossible to energise the trip coils until the breakers are 
closed. 

The upper part of the first panels to right and left of the 
motor panel carries the positive and negative booster auto- 
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matic short-circuiting switches. These switches have been 
designed to carry 34,000 amperes at the instant of “ make "' 
and 6,000 amperes continuously. Their function is to short- 
circuit the armature of all the boosters on load at the instant 
an excessive overload occurs or the booster motors fail. They 
are opened by hand by means of long removable handles 
against the action of powerful spiral springs contained in cast- 
iron cylinders, and are held in the “ off " position by catches, 
which are released by hand or by suitable trip coils at the 
required instant. The armatures of the trip coils are coupled 
to shafting turning in ball bearings, and either trip coil releases 
both switches. The lower parts of these panels are devoted 
to the switchgear of one booster armature. The booster field 
is regulated by a potentiometer rheostat driven through shaft- 
ing and gearing from pillars bolted to the floor. The next 
panel carries switchgear controlling the second booster on its 
lower section, and a 6,000-ampere magnetic blow-out non- 
automatic hand-operated circuit-breaker on its upper section. 
The lower part of the third panel carries a 2,500-ampere four- ` 
pole double-throw slow-break straight-through knife switch, 
which connects the booster armatures in parallel for “ dis- 
charge" or in series during “charge.” A chart-recording 
ammeter 5,000/0/7,000 amperes, chart-recording voltmeter 
0/400 volts, and the controller of a special motor-driven gear 
for the battery end cells are mounted on the upper part of the 
panel. The panels at each end are devoted to instruments 
and to the switchgear of the third booster. 

The back of the board has an extremely neat appearance ; 
the connections are well arranged with ample clearances, and 
the construction is greatly facilitated by the straight-through 
switches which are employed throughout. Substantial wire 
screens mounted on an angle-iron framework enclose the whole 
of the gear at the back, and prevent accidental contact with 
live parts. Altogether, the board is an excellent example of 
modern heavy continuous-current work. 
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ELECTRIC CRANES 


By H. H. BROUGHTON. 


ENGINEERING says :— 


“Such a work was needed, and will be welcomed. . . . The 
volume should be useful to all engineers interested in the subjcct 
of which it forms a most complete treatise.” 


THE ENGINEER says:— 

‘The most noteworthy feature of the book is the practical lines 
on which itis written. . . . The illustrations are very clear, and 
particularly the diagrams of electrical connections.” 


PRICE 25/. net. By post 1/- extra. 


SEND FOR COMPLETE PROSPECTUS. 


The Electric Furnace In iron 
and Steel Production 
By JOHN B. C. KERSHAW, F.I.C. 


PRICE 3/6 net. 


“THE ELECTRIOIAN " PRINTING & PUBLISHING CO, LTD., 
1, 2 & 3, Salisbury Court, Fleet Street, London, E.C. 


Heavy Duty Coupling for Winders 
and Rolling Mills, 


An interesting coupling for use with iron and steel works 
machinery is that made by the Power Plant Co. In this 
coupling the flexible medium is in compression. The coupling 
consists of two symmetrical halves on each of which a suitable 


DiAGRAM OF Power COUPLING. 


number of projections, P and P, respectively, are cast. The 
space between the projections is filled in with packing pieces, 
partly consisting of compressible material. As compressible 
material the makers use specially prepared felt, which has the 
advantage that it can always be procured with a definite amount 
of resilience and is not perishable. For convenience in 
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In Medium 8vo. P. i-xx+313. With 366 Figures and 25 Tables. 
25e. net. 


ELECTRIC CRANE CONSTRUCTION 
By CLAUDE W. HILL, A.M.Inst.C.E., M.I.E.E., &c. 


“The whole work is straightforward, and may be recommended as being written 
from a thoroughly enginsering point of view." — Electrical Engineering. 


Ia Large 8vo. Handsome Cloth. Fully Illustrated. 21s. net. 


TRANSFORMERS. 
By HERMANN BOHLE, M.I. E.E , Prof. of Electrotechnics, 
S A. College, Cape Town, 
And PRorEsson DAVID ROBERTSON, B.Sc., A.LE.E., or BRISTOL. 


“This very complete treatise . . . model of what technical publications 
should be." — Nature. 


Fourts Eoition ‘Thoroughly Revised Throughout. With Numerous 
Illustrations. Large 8vo. Two Volumes. Handsome Cloth. 36s. net. 
With Additional Chapter on the Electric Smelting of Steel. 


THE. METALLURGY OF STEEL. 


Bv F. W7HARBORD, Assoc R.S.M., E..C., 
Aud J. W. HALL, A4.M.Ixsr.C.E. 


Vol. l.—Metaliurgy. Vol. It. —Mechanical Treatment. 


The Engineer says, at the conclusion of a review of this book :—'' We cannot 
conclude without earnestly recommending all who may be interested as makers or 
users of steel, which practically means the whole of the engineering profession, to 
make themsslves acquainted with it as speedily as possiole, and this may be the 
more easily done as the published price, considering the size of th» book, is 
extremely moderate. 


In Medium 8vo. Handsome Cloth. With Illustrations. 


CAST IRON 
in the Light of Recent Research. 
By W. H. HATFIELD, B.Mer., A.M.I Mkca.F4 


F * So interesting that it will be welcomed on the shelves of every metallurgist.” — 
UN? S. 


LOND ON : CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND 


10s. 6d. net. 


erection the springs S are provided, which hold the packing 
pieces in position when the coupling is turned round before the 
outer ring is fixed. The periphery of the coupling is formed by 
a forged steel ring R, which is only fastened to one-half of the 
coupling. The coupling is either made each half in one piece 


. with the boss, or in accordance with drawing, with detachable 


bosses. The latter design has the advantage that either of the 
shafts which are connected by the coupling can be lifted clear 
vertically after withdrawing the outer portion of the coupling, 
without any need to move it laterally. This feature becomes of 
great importance where heavy machinery in confined space 
has to be dealt with. 


J. & P. Skeleton Switchboard. 


 Àn interesting type of switchboard which is especially suit- 
able for iron and steel works is that made by Messrs. Johnson 
& Phillips. A particular: board that we may mention is 
for use on a three-phase factory switchboard, the right-hand 
panels facing the board being used for power supply and the 
left-hand panels for lighting supply between any one of the 
three phases and neutral. As will be seen, the board is con- 
structed of a light steel framework, no breakable insulating 
material, such as marble or slate being employed. The instru- 
ments are secured to horizontal strips of steel bolted to the 
frame, and all the live metal and current-carrying portions are 
mounted on steel rods doubly insulated with micanite tubes. 
On the power section are provided time element circuit-breakers 
which are mounted direct on } in. thick steel plates bolted to 
the frame and insulated with mica. On the lighting section are 
provided quick-break switches and porcelain handle replace- 
ment fuses, the latter type being made expressly in accordance 
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with Home Office requirements. In the centre of the board a 
switch is provided so that the light and power ’bus bars can be 
coupled together if required. Attention 1s specially drawn to 
the suitability of this class of construction for export, and not 
only is the weight of material less than that of any other con- 
struction, thus making the cost of transit lower, but there is 
absolutely no risk of breakage of any part in shipment. 
Another interesting switchboard made by Mcssrs. Johnson 
& Phillips is thet for controlling wireless installations. 
This is of a somewhat special type and design, as it is 
intended to control two motor generators, the motors being 
operatcd by low-tens:on direct-current and the generators 
giving alternating-current at 2,000 volts. As the board is for 
use on board ship where room is very limitcd the various pieces 
of apparatus have to be put very close together in order to 
economise space, but this result hes been attaincd without 
unduly cramping the apparatus or rendering the board dan- 
gerous to operate. The high-ters:on panel is on the right and 
is built up on the firm’s well-known sheet-steel principle exactly 
2s the “ works " board above described. The control of the 
wireless circuit is done by an electrically controlled switch, 
and the high-tens:on change-over fuses, are used for changing 


Fic. 1.—'' ArLr-STrEEL " SWITCHBOARD SHOWING INTERIORS OF CELLS. 


over from one machine to the other. The low-tension side is 
built up on the skeleton principle, all connections being mountcd 
ou steel rods and insulated from seme with micanite tubing. 
The “ all-steel " switchboard (Fig. 1) is another interesting 
type of equipment. These switchboards are, as will be seen 
from the illustration, of a very neat construction, the whole of 
the apparatus being mounted upon steel plates or bars and 
insulated from the frame by porcelain. The front of the board 
is built up of planished sheets on which is fitted an excecdingly 
neat and ornamental nickel-plated beading, this, together with 
the nickel-plated oil switch front, renders the general appear- 
ance of the board highly pleasing. The board is divided into 
three sections, the top one containing bus bars. the middle one 
the necessary isolating switches, and the lower one the oil- 
circuit-breakers. The particular purpose of this particular 
board was to control a large works sub-station in which a high- 
tension feeder was looped in and out, and the sub-station supply 
taken from the third switch with the usual measuring instru- 
ments, &c., on the same circuit. The construction of these 
boards is very solid and is absolutely in accordance with all the 
latest Home Office Rules and Regulations. For factory and 


export use generally such construction is to be highly recom- 
mended in place of the old-fashioned slate and marble boards 
which have been made in enormous quantities during past years. 


Steel Switchboards for Industrial 
Service. 


During the past five ycers menufacturers of switchgear have 
endeavoured to reduce the risk of breakeges of the parts sup- 
porting contacts, 'bus bers, instruments, circuit-breakers, &c. 
With this object in view, the amount of slate. marble and por- 
celain has either been rcduccd to a minimum or entirely 
eliminated. Theintroduction of mica insulation reinforced with 
a central metal core has made possible the use of steel and iron 
frameworks for industrial switchboards. Power users in 
factories and industrial situations generally where operating 
conditions are excessively severe have at their disposal a type 
of board which is practically indestructible from the mecha- 
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STEEL SWITCHBOARD FOR INDUSTRIAL SERVICE. 


nical shock point of view. A firm which has carried out a large 
amount of pioneer work in this direction 1s Messrs. Berry, 
Skinner & Co., who some years ago introduced a reliable iron- 
clad fused switch. This idea has been gradually developcd 
into a combination of this type of switch with instruments, 
'bus bers, meters, &c., which are entirely metal enclosed. Any 
desired arrangement of feeders and circuits can be built up, and 
when once in position can be added to es required. The 
feature of the gear is the small wall space occupied. The 
widest portion of the board is the "bus bar, and, as will be seen 
in the edjoining illustration, this occupies the lowest part of 
the board. Tne connections are so arranged that the ’bus bars 
are supported from them, and do not require eny insulators ; 
in fact, the makers rely as much as possible upon air for the 
insulation of all current-carrying parts of the gear. 

Messrs. Berry, Skinner inform us that switchhoards of this 
type have been installed in confined situations where floor 
space is at à premium. In some factories the value of this 
space has been so high that the gear has proved an economical 
investment, its introduction making possible the installation 
of profit-earning machinery in the space saved. 
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UTILISATION OF 
BLAST-FURNACE GAS 


NUT TNNT" A 
^w 3p. HTD TERS re T = 


PE WA WT? 
| VINA 


NINE THREE-PHASE ALTERNATORS 


IN A STEEL WORKS, DRIVEN BY GAS ENGINES. 


OUTPUT OF EACH:—2I00 B.H.P., 94 R.PR.M, 5300 VOLTS 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Supplies Depf. & Stores: | *'Tantalum '' Lamps & Fittings: 
CAXTON HOUSE, WESTMINSTER, S.W. 39, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E. 


Telephones GERRARD €60. Telephone: LONDON WALL 8270 Telephones : CENTRAL 8387/9 & DALSTON 2440. 
Telegrams; '" SIEMBRALOS LONDON.” | Telegrams: '' SIEMOTCR LONDON." Telegrams:  '*SIEMODYN LONDON.’ 


Works: STAFFORD. 


BRANCHES: 


AUCKLAND (N.Z.) BUENOS AYRCS CAWNPORE JOHANNESBURG NEWCASTLE RIO DE JANEIRO TOKYO 

BANGKOK CALCUTTA DUNEDIN (N.Z) MADRAS OSAKA SHANGHAI TORONTO 
BIRMINGHAM CAPE TOWN DURBAN MANCHESTER PEKIN SHEFFIELD VALPARAISO 
BOMBAY CARDIFF GLASGOW MELBOURNE PENANG SINGAPORE WELLINGTON (NZ) 
BRISTOL CONSTANTINOPLE HONG KONG MEXICO RANGOON SYDNEY WINNIPEG 
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"SIMPLY CLOSE 
THE MAIN SWITCH” 
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SELF- STARTINC MOTOR 


(E.C.C.- PENSABENE PATENT) 


2 OR 5 PHASE ... No sur RINGS, BRUSHES, [> 
OR ROTOR CABLES... SAME CHARACTERISTICS — 
AS $LP RING TYPE... FOR ORDINARY AND SPECIAL 
APPLICATIONS SEE BOOKbET B296 ... PARTICULARLY 
SVITAGbE FOR DISTANT CONTROL.. ANQ FOR THE 
(AUTOMATIC CONTROL OF LIFIS, PUMPS, COMPRESSORS, ETG. 


THE E LECTRIC CONSTRUCTION Co. 


LONDON ano WOLVERHAMPTON LTO. 


[ence ee 


ELECTRIFICATION OF THE SOUTH-WESTERN RAIL-. 
| WAY CO.’S SUBURBAN SYSTEM. 


It is well known that for some time past the London & South- 
Western Railway Co. have been seriously considering the advisa- 
bility of electrifying their suburban lines shown by the thick black 
lines on the accompanying map, and we now learn on the best 
authority that the directors have definitely decided to make a com- 
mencement by electrifying the circular route from Waterloo, via 
Wimbledon, Kingston, Twickenham and Richmond, back to Water- 
loo again, and also the connecting link with the existing electric line 
between East Putney and Wimbledon. This portion involves the 
conversion of 73 miles of single track. The other portions of the 
scheme will follow in due course, involving the conversion of a further 
173 miles of single track, but, having regard to the magnitude of the 
work, it will obviously be some little time before these further exten- 
sions can be put in hand. ; 

In view of the controversy as to the most suitable system of electric 
traction for railway electrification,it is interesting to observe that 
the South-Western Co. has decided to adopt the continuous-current 
third-rail system, using 600 volts on the third rail. In coming to 
this decision the directors were also largely influenced by the fact 
that this system is in use on other London electric lines, including the 
District, whose trains already run to Richmond and Wimbledon over 
the South-Western metals, the convenience of being able, if necessarv, 
to run through trains over the different lines being regarded as 
important. - The South-Western Co., feeling that a more reliable and 
efficient service is likely to result from having its own power supply, 
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trification will be designed by the company’s carriage and waggon- 
superintendent, Mr. S.. Warner, and constructed in their Eastleigh 
works, the entire scheme being, of course, under the supervision of 
the general manager, Mr. H. A. Walker. 


PHYSICAL SOCIETY. 


At the meeting held on November 22 at the Imperial College of 
Science, Prof. C. H. Lees, F.R.S., Vice-President, in the chair, a 


Pa 
SEU * A Column Testing Machine ’’ 


was read by Prof. E. G. COKER. 

The conditions of fixture of the ends of columns, and the large 
influence this has upon their strength, generally make it necessary to 
use special testing machines for these members, in which the end 
plates applying the load are accurately parallel, and remain so during a 
test. If only rough measurements of the load are required this offers 
no serious difficulty, but accurate measurement involves elaborate 
mechanical devices, some of which are briefly referred to in the Paper. 
This difficulty is overcome in a simple manner by supporting one 
pressure plate by two or more annular diaphragms spaced at con- 
siderable intervals, and clamped at their outer edges to a fixed 
casing in such a manner that only one degree of freedom is possible. 
This construction is carried out in the machine described in the 
Paper. The total load on the pressure plate supported in this way 


| can be measured by a loaded lever system, or other suitable means. 
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DiAGRAM SHOWING THE SECTION OF THE LONDON & SOUTH-WESTERN RAILWAY WHICH IT IS PROPOSED TO CONVERT TO ELECrRIc TrACiION. 


propose to provide a power house, with a capacity of 25,000 kw. The other pressure plate may be carried on guides, and the load 


Sub-stations will be provided on the first stage of the work at Clap- 


ham Junction, Raynes Park, Barnes, Twickenham and Kingston, 


and the existing generating station at Waterlooo will form another. 
Three-phase electrical energy will be transmitted from the power 
house to the sub-stations, where the current will be transformed to the 
required voltage, rotary converters being employed for converting 
the three-phase into continuous current at 600 volts. The current 
will return through the track-rails. 

Tt has been decided to have two classes only on the electric trains— 
viz., first and third—but at the same time the compartment system 
will be employed in preference to the open coach as used on the 
Metropolitan and District Railways. We understand that the imme- 
diate proposals provide for six trains per hour in each direction on the 
more important routes, and that there will be electric trains leaving 
Waterloo at an average interval of 3 minutes throughout the day. 
The rebuilding of Waterloo station is now being pushed forward as 
rapidly as possible and when completed the station will form a suit- 


able terminus to one of the most progressive railway systems in the ; 


country ; as regards convenience from the passengers’ point of view and 
facilities for handling the enormous increase in traffic which is antici- 
pated asa result of electrification, it will leave nothing to be desired. 
_ Sir Alexander Kennedy and his partners are the company’s con- 
sulting engineers for the electrification, but the electrical work 
generally will be in charge of the company’s electrical engineer, Mr. 
Herbert Jones, who has recently returned from America, where he 
has made a close investigation of the electric traction work carried 
«out in the United States. The work on the permanent way will be 
under the direction of the company's chief resident engineer, Mr. 
J. W. Jacomb Hood, and the new rolling stock required for the elec- 


applied by. screws, hydraulic pressure or other suitable means. 
Rectangular plates or wires may also be used in place of annular 
diaphragms, and a model showing an application to a compression 
machine is described. Photographs of celluloid columns are shown 
under stress, and the colours produced by temporary double refrac- 
tion indicate that the loads are satisfactorily applied in a machine 
of this type. | ERA 

Sir R. HADFiELD thought this Paper opencd out an important field of 


research. 


. Mr. C. E. Lararp asked if the machine was meant for testing metals or 
only xylonite, as in the former casc the conical pivot at the top would be 
a source of weakness. | 

The AvTHOR replied that for heavier machines the conical pivot could 
be replaced by a narrow strip of thin stcel plate which was preferable to a 
knife edgc. | - 


A Paper on 


«The Law of Plastic Flow of a Ductile Material and the 
Phenomena of Elastic and Plastic Strains ’’ 


was read by Mr. C. E. LARARD. 

The author gave an account of the twisting to destruction at a 
uniform angular velocity of a cylindrical stcel specimen 3 in. dia- 
meter and of his deductions from the experimental date. Tho 
following deductions were made :—1. The rate of increase of the 
torque with the time varies inversely as the time. 2. The accelera- 
tion of the torque velocity which is negative or, as it may be called, 
the de-celeration, varies therefore inversely as the square of the 
time. 3. The variables, time f, and torque T, are connected by the 
compound interest law. More exactly t+ i= al", where f£, is a time 
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Loud 


constant. Corresponding results in terms of the angle of torsion 0 and 
T obviously followed, since 0— t, where w is the angular rate of 
straining. The author next proceeded to summarise certain other 
conclusions he hes formed as a result of many experiments extend- 
ing over five years, illustrating his arguments by means of original 
diagrams, but reserving the full account for later publication. 


l. The Elastic Pe-icd.—(a) Plastic strain is always produced by 
c pplied stress and when its amount becomes large enough to be 
detected by the strain instrument the actua! lincarity between stress 
end strain is no longer directly obvious. (5) The recorded limit of 
clasticity depends on the degree of accuracy to which the strain 
instrument is capable of indicating the s‘rain—i.e., there is no 
definite limit of elasticity, the recorded limit being merely an instru- 
ment limit. (c) In the case of a tension test where the increase of 
strain is measured in the direction of the applied stress lineerity 
between stress and strain is apparently verv pronounced, but in the 
cèse of a torsion test very small increases in theclongation of helically 
twisted generating lines of the specimen arc accompanied by the 
relatively large ang'es of torsion measured by the twist-strain 
instrument, with the result that plastic strain is observed very early 
in the test giving low instrument limits of elasticity. (d) There is 
clastic strain whether it is obscured by plastic flow or not, which is 
closely proportional to the torque (or load) for all values of the torque 
(or load) up to the maximum, and it is given by 0,/T=6,/T,, 
where T is any torque not exceeding the maxinium load, and T, and 
0, are any observations of torque and twist respectively during the 
clastic period of instrumental lincarity between stress and strain. 
Consequently the usual formula may be used for calculating clastic 
strains, provided the torque is not greater than the maximum. 
(e) The total strains produced under applied stress even before the 
yield period is reached depend on the time as well as on the torque (or 
load). (f) The linearity between strain and applied stress may be 
rendered obvious up to a high value of the load by suppressing 
the plastic flow. 


2. The Yield Pertod.—(a) The plastic strain phenomena under 
constant load during this period depends on the time. If the load 
is imposed on a specimen either very slowly or very quickly there is 
no yield period, the former case corresponding very closely to 
isothermal straining and the latter to adiabstic. (b) When the yield 
torque (or load) is reached and where equilibrium is maintained 
between the load and the resistance the velocity of the plastic strain 
is rapidly and increasingly accelerated for a short period of tim? 
due to : ome rapidly and increasingly softening process going on in 
the ma*crial, the acceleration o rapidly reaching a maximum value 
followed fo? a short period by a rapidly decreasing acceleration, the 
velocity v still increasing until the acceleration reaches zero value 
with momentary uniform velocity. From this point and for by far 
the greater part of the yield, the velocity O undergoes constantly 
decreasing retardation (duc to some gradual and increasingly 
hirdening process going on in the material) until the curve in 
U and £ becomes, or tends to become, asymptotic to the axis of time 
with a uniform value of 0. (c) From what has been stated above 
it follows that the yield period is produced when from the conditions 
of loading acceleration of plastic flow is produced, and, further, that 
where the torque-time and torque-twist ratios are kept below certain 
critical values, and, therefore, where there is no acceleration but 
only a retardation no yield period is produced and the elastic- 
torque-twist lineand the plastic-torque-t wist curves are compounded 
into a smooth and continuous resultant torque-twist diagram. 
(d) The vield period is due to the production of a fluid state 
(liquefaction) in parts of the material under the acceleration with 
subsequent relegation and hardening producing dc-celeration after 
the parts have adjusted themselves to their new positions. "The 
torque-twist curve, which is continuous, denotes a condition of semi- 
plastic flow. (e) The yield period which takes place under tho 
circumstances indicated can be reised by strain and heat treatment 
at low temperatures to almost any position with ‘respect to the 
torque-twist curve. i 


3. Total Strain.—Yf the ab5zere3ul:s aro accepted the total strain 
is the sum of the elastic and plastic strains, where the elastic strain 
i3 à lincar function of the load for all ordinary speeds of loading and 
where the plastic strain is function of both load and time. 


Sir RopERT HADFELD said he thought the results presented marked 
an epoch, and he gave some additional information on some ex periments 
of his own on straining and toughening material, which tended to contirm 
some of the authors conclusions. 

Dr. Ciing£E thought the results would have been clearer from a physical 
standpoint if the author had employed ¢ (time) throughout as the inde. 
pendent variable in his mathem itical expressions, If he had taken dT /dt 
as ordinate and ¢ as abscissa ir. Fig. 4 his theoretical curve would have 
Leen a rectangular hyperbola, w hich would have served satisfactorily to 
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show the agrcement betwcen the observations and the theory. The real 


physical significance of the experiments seemed to be that under the 


Had the author tried whether 


conditions of test 0d T /dt was a constant. 
The 


this relation held when 0 did not increase uniformly with the time ? 
formula required some restriction as it made d'T /dt initially infinite. 

Mr. APPLEYARD suggested that the constant b in the author's equations 
could be given a better numerical valuc, and suggested 2578, wki h w ould 
rence, f, ze o. 

Mr. F. L. Hopwoop remarked that Andrade in 1910 had shown that fot 
tension tests on lead and copper the elastic yield persists during the 
plastie yield. 

Prof. MARGETSON suggcsted that if the results had been stated in terms 
of 0 and T, instead of betwcen ¢ and T, the results would have been more 
in accordance with the author's previous statement of the compound 
interest law in the form0— ae!T. 

Re plying to the discussion, the AvTitoR thanked Sir Robert Hadficld 
for his remarks. 

With respect to Dr. Chree’s suggestion the reason the Author had pre- 
sented the diagrams and results in the form given was go as to make them 
readily intelligible to the engineer to whom they might prove useful. 
Further, the torque-twist diagrams were given as they would be taken in 
practice. Mr. Appleyard was quite in error; the value of the constant 
given in the Paper agreed very closely with the experimental result. 
Replying to Mr. Hopwood, the AUTHOR called attention to Papers of his 
published in 19)7 and 1909, in which he had established the same result. 


THE EFFECT OF TEMPERATURE UPON THE 
HYSTERESIS LOSSES IN SHEET STEEL.* 


BY MALCOLM MACLAREN. 


In the Paper which the writer presented before the Institute last 
year upon this subject it was shown that there was no apparent 
change in the law governing the variation of the hysteresis loss with 
induction for all temperatures from atmospheric up to near the poin* 
where the steel became non-magnetic. The writer suggested at that 
time that the rate of heating the sample might affect the change in 
hysteresis loss with changing temperature, and the measurements 
described below were carried out to investigate this point. It was 
thought also that some additional light might be thrown on this sub- 
ject if hysteresis loops were obtained from the semple near the non- 
magnetic temperature. 

In the present investigations the measurements were made by the 
method of slow reversals as described in the previous Paper. The 
hysteresis loop is obtained by first applving a magnetising force, H, 
to the sample by passing a current through the primary winding. (It 
is advisable to reverse this current several times before teking tho 
observations in order to make sure that the induction in tho sanie 
is in a stable condition. The galvanometer switch s'iould b? opcn 
during these reversals.) The galvanometer is then connected across 
the secondary winding, and by inserting resistance in the primary 
circuit the magnetising force is reduced at such a rate as to keep a 
constant deflection on the galvanometer. At the end of 10 seconds, 
or any convenient time interval, the ammeter reading and g:lvano- 
meter deflection are recorded. At this point the galvanometer 
deflection may be altered and then held &t a constant value for 10 
seconds, when the ammeter and galvanometer readings are agin 
noted. This process is continued until the current is reduced to 
zero, reversed and gradually increased until it reaches the same 
value_as at the beginning of the test. The galvanometer readings 
then give a complete record of the change of induction for a complete 
reversal of the magnetising force, and the ammeter readings give the 
corresponding values for the magncetising force. 

It was found in practice that it was not always possib'e to keep the 
galvanometer deflection constant between readings, and in such 
cases the average deflection was noted. ‘The time required for going 
through the cycle was minimised without loss in accuracy by using 
larger deflections in the middle of a reverse} than were permissible at 
the beginning and end. 

Two samples were tested, each consisting of a number of sheet 
steel ringa. Sample 1 consisted of a commercial steel used for pole 
punchings, and sample 2 of high silicon transformer steel. The 
rings were separated at the centre by U-shaped spacing strips to 
allow the introduction of platinium-iridium thermo-coup!es. The 
secondary was first wound on the sample and was insulated frem it 
by sheet asbestos and mica. It was then covered with a thin lever 
of Portland cement, and a second layer of asbestos and mice. The 
primary was then wound over this 2nd distributed as uniform'y ¿$8 
possible around the ring. As the secondary cov ered only 2 ‘bout one- 


* Abstract of a Paper read before the American Institute of Ele Stic cal 
Engineers. 
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quarter of the ring, the inside surface of the remainder was padded 
with asbestos to the same thickness as the secondary in order to 
assist in obtaining an even spacing of the primary turns. The whole 
sample was then covered with a second layer of Portland cement. 
The use of copper wire for the secondary absolutely climinated the 
thermal E.M.F. which had been present in the earlier samples. After 
one heating, oxidation increased the resistance about 25 per cent., but 
this introduced no error in the observations, as the resistance at the 
start was only 0-3 ohm, and the total resistance of the galvanometer 
circuit 2,450 ohm3. The insulation resistance between primary and 
secondary was about 200 megohms when cold and fell to le:s than one 
mogohm at the maximum temperature. 


. Hesults.—The losses in the case of sample No. 1 are plotted with 
reference to temperature in Fig. 1. These are reduced to a constant 
induction of 10,000, on the assumption that the loss will vary as the 
1-6th power of the induction. In these tests the temperature was 
maintained constant, whilst a set of observatiors sufficient for one 
complete cycle was obtained. 

Observations were made upon the second sample without holding 
the temperature constant for any extended period, except at noon. 
Th» variation of the loss with the temperature is shown in Fig. 2. 

Comparing the results in the two cases, it is geen that there are 
certain varietions in the shape of the loss curves, although the general 
trend is the same. These variations are quite as likely to be a 
function of the previous heat treatment of the samples 2s of their 
chemical competition. It will be seen that the high silicon steel 
becomes non-magnetic at a lower temperature than the ordinary 
steel, and also that its permeability falls with increasing temperature 
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throughout the test, while with sample No. 1 the permeability first 
rises and then falls away with increasing temperature. No special 
significance should be attached to this last point. Both sets of 
experiments show that the temperature may be held constant for an 
hour or more at a time during the run without appreciably changing 
the hysteresis loss. 

Cooling Curvea.—A series of observations made upon sample No. 1 
as it was coming into the magnetic state are shown in Fig. 3. The 
temperature was falling slowly while these observations were being 
made and as the permeability varies rapidly with the temperature 
during this critical period, it was apparent that magnetic changes 
were occurring in the sample while the test was being made, so that 
the value of B for the maximum H was not the same at the end as at 
the beginning of the reversal, and a true hysteresis loop could not bo 
plotted. An attempt was made, however, to correct approximately 
for this in the second set of observations by considering the general 
shape of the curve, from which it appeared that the induction at the 
start was about 2,500 lines. This would mean that about 1,430 lines 
were added to the circuit during the observations of this change in 
temperature. Assuming that this change occurred fairly uniformly 
with the time, cach observation may b> corrected to show the 
approxinrate induction which would have existed with constant tem- 
perature by multiplying 1,430 by the ratio of the time from tho start 
to the time of the entire reverse! and subtracting this from the ob- 
served value of B. In this way a complete loop, as shown in broken 
lines in Fig. 3, was obtained. 

Little importance could be attached to a single set of observations 
comected in this way, except as they are confirmed by tests upon 
sample No. 2. The curves given by the author show that the loops 
in thé case of the second example have much the same character as 
those in Fig. 3. 
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Critical Temperature.—In the earlier experiments with alternating 
current the temperature at which the material became non-magnetic 
was quite clearly defined, but in these tests with a sensitive galvano- 
meter it was possible to detect a trace of magnetism in both samples 
8deg. or 10 deg. above the temperature at which the induction 
ceased to be measurable. With alternating current it appeared that 
the material returned to the magnetic state at the same temperaturo 
as it became non-magnetic, while in these later tests, at the lowest 
measurable induction the temperature was about 10 deg. lower upon 
cooling than for the same induction and magnetising force with 
rising temperature. Such differences may be due to lack of uniform 
temperature throughout tho sample in every case, or possibly the 
continued application of an alternating magnetising force may assist 
the material in regaining its magnetic propertics. This point was 
investigated further with sample No. 2 by maintaining a constant 
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magnetising current in the primary while the material was passing 
through the critical temperature during both heating and cooling. 
As the induction fell through the loss in permeabiilty, an E.M.F. 
was generated in the secondary which could be observed with the 
galvanometer. In order to get a measurable deflection under such 
conditions it was necessary to remove the external resistance front 
the galvanometer circuit, and the leakage between the primary and 
secondary circuits then caused a deflection of several millimetres in 
the galvanometer, and it was not possible to sharply define the point 
at which the galvanometer deflection became zero due to the reduc- 
tion of the permeability of the sample to unity, but with rising tem- 
perature, this occurred at approximately 750°C. and with falling 
temperature a r versal in the galvanometer deflecti n, indicating a 
rising permeability, could first be detected at 740°C. The maximum 
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deflection corresponding to the point at which the permeability 
ch^nged most quickly with the temperature occurred at 745°C. with 
rising temperature and 715°C. with falling temperature. -This ex- 
periment is of further interest in showing a new, though scarcely a 
commercial, method, of producing an E.M.F. by magnetic induction 
in which there is no movement of conductors in the magnetic field 
nor change in magnetising current. For if a continuous current is 
maintained in the primary circuit and the temperatures successively 
raised and lowered through the critical point an alternating E.M.F. 
will be produced in the secondary. 

At temperatures below the critical point the magnetic charac- 
teristics during heating and cooling soon coincide. 
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ELECTRICAL DEVELOPMENTS IN THE 
IRON AND STEEL INDUSTRY. 


The greater part of our present issue is devoted to con- 
sidering the use of electrical energy in iron and steel works, 
and those engineers who are not in close touch with this 
class of work will probably feel some surprise at the large 
part that is being already played by electricity in this 
branch of the industry, as is demonstrated by the lengthy 
table we publish, giving the names of iron and steel works 
making use of electrically-driven rolling mills. In such 
milis it is largely a question of applying the electric drive in 


some form or another, but the application of the electric 


motor to this class of work is fraught with considerable 


difficultv, more particularly in reversing mills. Moreover, 
the electric plant is subjected to the roughest of treatment, 
and the problems involved, like those of the winding engine, 
are difficult if undue demands are not to be made upon the 
powerstation. Theadvantages inherent in the electric drive 
apply toits use in steel works as elsewhere. For example, 
an even turning moment is obtaincd, which is certainly 
desirable; the space taken up is small in comp:rison with 
that required by other plant; there is economy in working ; 
and, if the electrical energy is purchased from an electric 


supply undertaking, capital is liberated which may be put 


to other uses more closely allicd with the aims of the manu- 
facturer. 


Side by side with this application of the electric drive, 
which in itself is not novel, is springing up a new industry, 
Not so very many years ago Morssan showed the numerous 
capabilities of the electric furnace as an agent in laboratory 
research. Since those days it has grown to be a commercial 
reality, and is now making rapid headway. It is, perhaps, 
natural in this country that one should turn at once to the 
question of clectric smelting ; though, as a matter of fact, as 
far as Great Britain is concerned, the production of iron 
from the ore is already carried out so cheaply, on account of 
the low price of coal, that we cannot exp2ct much progress 
to be made with the electrical method in this country, a5 far 
as can be seen at present. It is essential for this parpose 
that electrical energy shou'd b» obtained very cheaply, and 
that fuel should be somewhat costly. In many other 
countries, however, water-power is abundant and fuel is 
not so plentiful, so that the conditions are favourable to an 
electrical method. It may be said, indecd, that a gocd deal 
of progress has already been mad». On the initiative of 
the Canadian Government some interesting work was 
carried out by Dr. Haanen at Sault Ste. Marie some years 
ago, and more recently extensive experiments have been 
carried out in Norway and Sweden. The result is that, 
chiefly in the last-mentioned countries, electric smelting 
furnaces have been built, or are building, having an 
aggregate horse-power of 42,500. 

Although there does not seem to be any prospect of this 
particular line being followed in Great Britain, there is every 
reason to think that the electric furnace will play an 
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important part in the operations which follow the production 
of pig iron. The refining of iron and the production of 
steel by ordinary metallurgical methods are not so simple as 
the prcduction of the raw material, for the reason that a 
finer adjustment is necessary. Here it is that the electric 
furnace is destined to play an important part. In the 
electric furnace the heat can be regulated to a nicety, the 
impurities can be eliminated with ease, and steel of a definite 
composition can be produced with a certainty that is im- 
possible with the older methods. It has sometimes been 
considered that the amount of electrical energy necessary 
for the purpose is a serious handicap. This view can 
scarcely be maintained. Electrical energy is becoming 
cheaper and cheaper in this country and the electric furnace 
is becoming more efficient. It may possibly not pay to 
effect the melting from the cold electrically, but there is 
no reason why the refining of the molten metal should not 
be carried out economically by electrical methods. 

The electric furnace has a further advantage over all 
other furnaces that alloys can be made with the greatest 
ease, as the composition can be readily maintaincd to any 
desired specification. We doubt if the motor-car industry 
would have reached its present position had it not been for 
the production of special alloys electrically which have been 
particularly suitable for chassis construction. It would 
have been much more difficult to produce these alloys by 
. the older methods. So far this branch of the industry has 
been almost wholly carried out in France, but it is now being 
opened up in this country, and we see no reason why it 
should not be followed with success. | 

From the point of view of the station engineer it should 
be remembered that the electric furnace gives a load which 
should be very acceptable. It is not unduly fluctuating, 
and such plant would generally be run in steel works through- 
out the 24 hours with short intervals for charging. The 
industry is young at present, but there is no reason why it 
should not be kept well in mind by the station engineer. 


REVIEWS. 


(Copies of the undermentioned works can be had from THR BL ECTRICIAN Offices, post 
free, on receipt of published price, adding 3d. for books published under 25, Add 
10 per cent. for abroad or for foreign books.) 
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Starkstromtechnik. Taschenbuch fü: Electrotechniker. Heraus- 


gegeben von E. v. RziHa und J. SEIDENER. Zweite neubcarbe:tcte 
Auflige. (Berlin, 1912: Wilhelm Ernst & Sohn.) Pp. xxiv. + 1,279. 
M.21. 


Except for the provision of mathematical and other tables. 
the utility of a pocket book is always rather questionable. One 
does not find any new information on subjects with which 
one is familiar, and on those subjects with which one is un- 
acquainted the information is generally too condensed to he of 
much use. ''Pocket book" is perhaps rather an unsuitable 
name for the present bulky volume, and if the matter had been 
arranged in alphabetical order, “ dictionary " would have been 
more descriptive of its contents. 

In addition to the editors, the assistance of some 15 other 
authors, some of whose names are well known in this country, 
has been enlisted. The main idea of the book is to present 
practical experience as a complement to theory—to give a value 
to the constants of the formule, and to collect under one paper 
cover (the book is worthy of Something better) all the up-to- 
date information oa “heavy " electrical engineering. 

The book is divided into sections, the first containing all the 


suitable also for University Scholarship candidates. 
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usual (and some other) tables, the second the elementary laws 
of magnetism and electricity ; while the third treats of mea- 
surements and measuring instruments, of which the photo- 
metric part is of particular interest. The fourth section is on 
central stations for the supply of electrical energy, and appears 
to be very complete. It concludes with a discussion on tariffs. 
The writer of this section regards an annual payment for kilo- 
watt installed or maximum demand, together with a small 
charge per unit, as the tariff that may make the payment most 
nearly equal to the actual cost of the energy supplied ('' die 
gérechteste und richtigste "). A fixed price per lamp per annum 
(15 to 20 M. for a 50 watt lamp) is apparently common in 
Germany, but rarely obligatory. The maximum demand 
system is described without any objections raised against it. A 
disadvantage of the two-rate meter tariff is said to be that the 
consumers may use gas or oil during the high-rate hours. 
Diversity factor does not enter into the discussion, and indeed 
the only mention of it is a short definition in another part of the 
section, with some tables of values from an American source. 
No explanation of these is given, and it is difficult to say what 
some of the numbers mean. The fifth sectioa deals with water 
power stations, and is perhaps one of the most valuable parts 
ofthe book. The sixth with steam, gas and oil engine stations, 
the seventh with dynamos. Further sections deal with the 
regulation and starting of dynamos and motors, lighting 
(including train and ship lighting), conductors and networkr, 
electric motors, electric railways and, finally, with electric 
traction. 

The book contains an immense mass of information, and 
within the limits of such a work it should be very useful; 
the appearance of a second edition two years after the first 
proves that it has been appreciated. The various sections co 
not appear to be equallv treated, in that some of them arc moie 
complete than others. Thus the network section leaves a large 
field untouched ; the electrical traction section might te an.- 
plified, and the electro-chemical section is sketchy and might 
advantageously have been omitted. Numerous additions have 
been made to the first edition. F. F. 


An Introduction to Practical Physics|for Colleges and Sct oole. 
By E. H. Bart N. DS:, F.RS.E., and T. P. Brack. M.Sc., Ph.D. 
(London, 1912: Edward " Arnold.) Pp. 184. 33. 6d. 

This work is intended for students of practical physics, 
whether in the upper forms of schools or at university or 
technical colleges. It is divided into seven parts, devoted 
respectively to general physics, in which 38 experiments are 
described ; heat, 16 experiments; light, 19; sound, 8; 
magnetism, 9; electrostatics, 5; and electric currents, 25 


experiments. 


To give an idea of the scope of the book it may be mentioned 
that in general physics the optical lever, sensitiveness of a 
balance, impact, Young’s modulus, and capillarity are included ; 
and in the section on electricity we find such experiments as 


calibration of galvanometers, shunts, potentiometer, thermc- 


electricity, electrolytic resistance, J, capacities and induction. 
In each experiment a list of the necessary apparatus is given, 


and an explicit statement of the exercises to be performed and 


of the form in which the results should be presented. The 
instructions for performing the experiment are sufficient 
without being too definite. This has two advantages—it not 
only compels the student to think for himself, but gives the 
textbook a larger field of usefulness than w ould have been the 
case had the authors confined themselves to a careful dezciip- 
tion of any one form of the apparatus and any one methced cf 
using it. 

In cases where it would prove useful, sufficient of the theory 
is given to enable the student to understand the reason for the 
various steps he is taking in his practical work. Diagrams to 
the number of 55 are provided: where the arrangement of the 
apparatus might otherwise be ambiguous, and useful tables of 
logarithms and trigonometrical ratios are supplied at the end 
of the book. It may certainly be claimed that the work 
supplies more than sufficient for the Intermediate Examination 
for degrees in pure science or engineering, and it will be found 
B. W.C. 


A SINGLE-PHASE MOTOR WITH POLE-CHAN GING 
WINDINGS.* 


T BY J. S. NICHOLSON, B.SC. AND B. PARKER HAIGH, B.SC. 


Summary.—4A new type of single-phase commutator moton. ais in- 
vention of one of the authors, recently installed in the James Watt 
Eagineering laboratories of the University of Glasgow, is described. 
The principles involved in the use of pole-changing windings in commu- 
tator motors are discussed :—{1) The compensated series- motor. (2) The 
repulsion motor. Pole-changing stator and pole-changing armature 
windings and the commutation of the machines are then considered. 
A comparison is made between the relative outputs of the tvpes of 
machines discussed, and a table is given comparing these with the normal 
repulsion motor. Control connections are illustrated, and finally some 
details and tests of an experimental motor are given. 


A new type of single-phase commutator motor, recently installed 
in the James Watt Engineering Laboratories of the University of 
Glasgow, was brought to the notice of the Institution on the occasion 
of their recent visit to Scotland, and it is hoped that a description of 
the machine may be of interest. This motor, which is the invention 
of one of the authors, may be termed a railway motor, although, as 
will be understood, the machine tested is of small size and’ Open con- 
struction, suitable for experimental work. As the main difference 
between this type of machine and other commutator motors lies in the 
use of pole- -changing windings, the first part of the paper will deal 
with the principles involved in the use of such windings in commu- 
tator motors. 

All single-phase commutator motors have this in common; that the 
reason for introducing the complications of the commutator, with its 
attendant brush- -gear, is that it is not otherwise practicable to obtain 
a strong flux “ in phase " with the armature current unless the speed 
of the motor is nearly that corresponding to synchronism. 


2x60x(f) 
2p 


120 x cycles per second 
number c of poles - 


R. P.M. syn. = 


As the mean torque of any single-phase motor is proportional to yilie 
cosine of the time-angle between the waves of armature current and 
flux, it is à maximum when these are in phase, and when this is the 

case the peripheral tractive effort of the motor armature is given, in 
pounds, by the equation :— ° 


P.T.E.— ooh ee per ene of) flux per pile 
* (armature periphery) 4/2 x 108 


When the motor has to work over a wide range of speed, and. especi- 
ally when it has to develop a heavy torque when starting, a commu- 
tator is necessary to ensure that the bands of armature currents are 
kept in suitable positions relatively to the flux. Theauthors proceed 
to make a brief comparison between two ordinary motors of equal 
size, developing equal torques but differing in their design in the 
choice of the number of poles. And they arrive at the result that 
the number of poles should be chosen high i in series motors, the only 
limits being genera! convenience, an increase in the leakage fluxes, 
and in some cases heating of the commutator surface. 

The same choice would be made in repulsion motors were it not 
that other influences come into play. In the repulsion motor the 
electrical input is supplied to the compensating w inding, which acts 
gs the primary of a transformer of which the secondary is the arma- 
ture winding, short-circuited through its brushes. The magnetic 
connection between this primary and secondary is the so-called “ cross- 
flux ” (ġe), located at right angles to the main flux (7). and in quad- 
reture with it in time. The value of the cross flux being given by the 
equation ¢-=d,(f,+-/).the two fields are equal, and combine to form 
a uniform rotating field, when the motor runs at a speed appraximat- 
ing to synchronism. The rotary motion of the flux is, of course, a 
considerable advantage in favour of the repulsion motor, minimising 
the iron losses in the armature, and assisting commutation, as the 
rotating flux induces no E.M.F.s in the armature coils. In other 
words, and referring particularly to the armature-turns short-cir- 
cuted by the bru: hes, the E.M.F. Ae, induced by the pulsation of the 
min flux dm, is equal to and is neutralised by, the E.M.F. generated 
in these same turns by their motion through the cross field Pe Over 
a limited range ofj speed, a strong cross field may he maintained in 
qu^drature with the main field by impressing an E. M.F. Eni in 1he 
circuit of the brushes, such that— 


E,—4-44/5,4 p.( l E ) 10 ^? volts, 


221. dos 
=9.g1 *P 


In this way fair commutations may be obtained at speeds differing 
widely from the synchronous value, but in Bener it iş desirable to 
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choose the number of poles such that the synchronous speed is close 
to the normal running speed of the motor. A comparison is then 
made between two similar repulsion motors developing equal torques, 
with the assumption that the cight-pole motor is intended to run at 
half the normal speed of the four-pole motor supplied at the same 
terminal voltage and frequency. And the following conclusions are 
reached : As the total losses are approximately cqual in the two 
motors it is clear that the efficiency of the eight-pole machine which 
gives only half the output, will be less then that of the other. To 
weigh against this disadvantage, the slow-speed eight-pole machine 
oflers considerably better conditions as regards commutation at low 
speeds. When running at normal! speed, excellent commutation is 
obtainable in either machine, but when starting under load the 
voltage induced in the armature turns short-circuited by the brushes 
forms a barrier to the increase of the torque beyond 2 certain limit. 

As in the case of the series motor, the induced voltage is given by the 
equation : ; 
Aet — 4A fS, (5/1079 volts, 

and as the number of short-circuited turns is the same in each motor, 
while the flux is doubled in the four-pole machine, the value of the 
induced voltage is twice as great in the four-pole as in the eight-pole 
motor when these are developing equal torques. Wereit practicable 
to increase the flux in the eight-pole motor proportionately to the 
current until the values of 5e, were the same in each machine, the 
eight-pole motor would be capable of developing four times as much 
starting torque as the four-pole machine, without sparking. If we 
assume that the current can be temporarily increased 50 per cent. 

without undue overheating, with a corresponding increase of 30 per 
cent. in the flux, then the cight-pole motor will develop more than 
double the torque of the four-pole motor with reduced liability to 
sparking. f 

As regards the starting current ed it might be anticipated 
that the torque per kilovolt-ampere would be twice as great in the slow- 
speed as in the high-speed motor, for the motors develop equal torques 
whenrunning at their respective normal speeds, with currents that do 
not greatly differ in ratio from 1 to 2. When starting. however, the 
greater part of the terminal voltage is absorbed in the field windings, 
which in the slow-spced motor have four times as many turns inter- 
linked with half as great a flux as in the other. The voltage required 
is therefore almost twice as great although the current is only 
half, so that the two machines make an equal wattless demend on the 
line when developing equal torques. 

For the same reason the power factors are not equal when running 
at normal speeds ; the wattless voltage is twice as great in the slow- 
speed motor as in the other, and the power factor is correspondingly 
reduced. 

So long as the motor is stationary or running at only low speeds 
no means exist for reducing the w attless voltage, other than the use 
of a small air-gap. But when the speed rises towards synchronism 
Winter-Eichberg or La Tour connections may be employ ed to utilise 
the opposite wattless E.M.F. generated in the armature by rotation 
in the cross flux (he). This may be done by passing the magnetising 
eurrent through the armature by means of extra brushes on an axis 
at right angles to that of the " working " brushes (Winter-Eichberg 

system) or by dividing the working brushes into pairs, short-circuit- 
ing part of the armature in the “ working " circuit, while the re- 
mainder is used for magnetising (La ‘Tour system). No stationary 
field winding is required in either case, and when the machine runs at 
a speed corresponding to the frequency f; the wattless magnetising 
voltage required on the brushes is reduced to the value given by the 
equation— 


be 


Hj 


" " 2 
Ey Sg (1 E 


where Sa is the number of ermature turns used in series, and q their 
“ breadth coefficient." When running at low spcceds the wattless 
volt-amperes required for magnetising by means of the armature ere 
as great as when a stationary field winding is used, but at higher 
speeds, approaching synchronism, the net wattless voltage is quickly 
reduced and a high power factor may be obtained. even when the ircn 
of the magnetic circuit of the motor is worked at high flux densities. 
This feature. which renders a high-power factor attaine bie, therefore 
forms an additional incentive towards the use cf the lower number 
of poles, which, as we have already seen, gives a high efficiency with 
good commutation at convenient speeds, higher than those suitable 
for the motor with the greater number of poles. As the latter moter 
nevertheless, gives a greater torque before reaching the limit imposed 
by commutation at low speeds. it appears that a certain field of utility 
exists for pole-chanying windings capable of combining the charac- 
teristics of machines with two numbers of poles in a single Ic puirion 
motor. 


Pole-Changing Stator Winding.--Single-phase pole-changing wind- 
ings are notably simple, and economical in their use of active material. 


10-* volts, 
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Coil windings especially (which are not generally effective for three- | already- utilised -by the extra four-pole main winding (III. Fig. 2). 
phase pole-changing) give good results in single-phase stators, while Fig. 3 shows a winding which meets both requirements, serving not 
“ shortened-step "' windings are suitable for armatures. | only as an eight-pole field winding, but also as an additional four-pole 
A typical stator winding for eight and four poles is shown in Figs. 1. : main winding according to the directions of current in the component 
and 2, and consists essentially of two sets of coils, I, I and II, II. In ' coils, 1,2, 3, and 4. When these are coupled i in tho two pairs, 1 2 and 
Fig. 1 the directions of current in these are such that the winding has |: 3, 4, which may be connected in series, as in Fig. 3, a, or singly, or in 
eight poles, the conductors being arranged in cight groups, alterna- ' parallel, an eight-polc field is produced, covering nearly five- sixths of 
tively + and —, occupying in this instance four of the six slots of each |: the total pole area at uniform density. By reversing the currents in 
pole-pitch. On reversing the direction of the current in coils II, II, |; coils 3 and 4, while those in coils 1 end 2 remain unchanged, 2s shown 
es shown in Fig. 2, the winding gives four-poles, each having eight |: in Fig. 3, b, the directions of the currents in four of the eight groups 
active slots arranged in two groups of four, separated by groups of | of slots are such as to fulfil the purpose of the extra main winding 
two empty slots. As the presence of these latter inactive slots would | (III., Fig. 2), while the directions of current in the remaining four 
bo undesirable in a stator winding intended for compensating tho [ groups sre such as to neutralise one another, leaving these s'ots 
ampere-turns of the armature, an extra set of coils, III., III., may be | inactive so far as oxtcrnal’ magnotomotive forces are concerned, 
added, so as to complete four uniform groups of conductors while still | elthough subject to copper losses and magnetic leakage. The use 
leaving four groups of slots in the neutre! zones unwound. Tho | of the extra main winding, or of the reconnected field winding, not 
three sets of coils are preferably connected so that coils I. and II. | ony improves the overload capacity of the motor by reducing the 


another (but in series with the extra coils, III.) when used for four- | induced in the active conductors of the additional winding. This 
poles. The values of A.S. are then equal for the two numbers ‘of | voltage is 37 per cent. of that induced in coils I. and II. of the main 
poles when the currents are in the normal ratio of 1 to 2. winding when all slots contain the same numbers of conductors and 
Such a winding as the above, although well adapted to act as tho | the Hux density is assumed to be (as is approximately the case in 
“ main " stator winding of a repulsion motor with either eight or four | Practice) distributed in a sine wave. 
poles, leaves no space available for an eight-pole field winding Pole-Changing Armature Winding. —Armature windings differ irom 
(although a four-pole field winding might, if so desired, be wound in | the so-called “ coil windings " that are uscd for stators in respect 
slots in the neutral zones shown vacant in Fig. 2). By shifting tho | that as the winding i is connected to a commutator, it must necessarily 
brushes, when this is permissible, a suitable field may always be | be coupled in a closed circuit consisting of a large number of e'cments. 
obtained in a repulsion motor without a"separate field winding, but | Each “element i is made up of at least two active conductors embeddod 
23 a fixed brush position is in many circumstances imperative it is | in slots which, in a normal armature intended for use with only one 
desirable to consider other means of magnetising. In order to obtain ^ numbers of poles, are separated by a span approximately equal to, 
5 high-power factor when the motor is developing its maximum | or somewhat less than, the pole-pitch. In a pole-changing armature 
power it is preferable to obtain the necessary field amperc-turns for | this span is chosen with a value intermediate between the pitches of tho 
the lower number of poles by passing a m»gnetising current through , two numbers of poles, and,-as a rule, tho best results are obtcir.cd 


Fic. 1 | 2200 Fre. 3 | 
l E ; : ; NE. 
ere in series when employed for cight-poles, and in parallel with onc | stray fluxes, but also increases its out put in proportion to the voltag 


Fis. 2. 


when the spin is chosen às the geometrical mean betwxcn the two 
pitches. The number of poles produced at any moment depends upon 
the connections of the brushes which control the directions of current 
 inthedifferent parts of the armature windmg in much the same manner 
as is effected by the scries- parallel connections in the stator w inding. 
# In the method shown in Fig. 4 the brushes are short- circuited in 
pairs, and all are used to carry the '* working " currents which pass 
through only half the total number of armature conductors at any 
onezmoment. As the distribution of the bands of current is not so 
uniform, as is clearly seen by comparing Figs. 2 and-4, the reactance 


the armature, and a3 we shs!l :ce immediately, this is convenient 
in practice on account of tho location of the brushes. When running 
with the greater number of poles, on the other hand, power factor is 
of less importance as tho power developed at the reduced speed is 
loss, and as it would be inconvenicnt to add extra brushes for passing 
& magnetising current through tho armature (on account of the short 
pole-pitch), it is important to provide an effective eight-pole field 
winding on the stator. 

This is a matter of some difficulty, as such a winding requires 
the use of all the slots shown vacant in Fig. 1, some of which are 
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of the machine is somewhat increased. The same two diagrams show 
that the brush positions do not require to be altered when changing 
the number of poles, for the bands of current in the armature and 
stator overlap onc another symmetrically when the brushes are in one 
and the same position for each number of poles. | 

In Fig. 4 the magnetising current may be supplied to two of the 
four pairs of brushes and led away from the other two pairs. The 
distribution of the field wave differs slightly in the two cases, the 
magnetising ampere-turns being distributed in the same manner as 
the '* working " ampere-turns shown in the diagrams, but in either 
case the distribution is very approximately a sine wave. 


(To be concluded. 


CORRESPONDENCE. 


TRANS-PACIFIC WIRELESS TRANSMISSION.—THE 
EFFICIENCY OF THE ARC. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Dr. Lee de Forest's instructive letter in your current 
issue, since it raiscs a comparison between the efficiencies of the 
spark and arc methods of generating oscillations, is especially 
interesting to those who have devoted time and labour to the 
measurement of efficiencies, and affords an opportunity of 
making an appeal for scientific information about the huge arc 
sets erected during the past year under the American Poulsen 
patents. 

The position at prcsent is somewhat as follows :—The most 
trustworthy researches on the arc show that the over-all 
efficiency of transfer of energy reckoned between direct-current 
supply and antenna is less than 25 per cent. All these mea- 
surements have been made on arcs of much lower power than 
the new ones of the Federal Company. Now it is known that 
if the power supplied to the arc be raised by increasing the 
direct current, the representative point on the volt-ampere 
characteristic of the arc passes into less steep portions of the 
negative characteristic, and the oscillations get relatively 
feebler. Moreover, there are good physical reasons for sup- 
posing that the voltage across the oscillating arc must be kept 
below a rather low limit. Thus, so far as present-day science 
goes, the overall efficiency of the arc decreascs as its power is 
increased. If this deduction from the common knowledge of 
the small Poulsen arc is not correct, it is to be hoped on scien- 
tific grounds that the Federal Company will permit some accu- 
rate scientific knowledge of their enormous arcs to be gathered 
and published. For it has obviously become financially 
impossible for private investigators like myself to follow this 
matter up in our own laboratories. 

As for the spark method of generating oscillations, we find 
that the modern short-gap methods, such as the Telefunken 
and the Marconi rotating discharger, have indisputably high 
efficiency. For example, the published measurements by 
A. J. Makower and myself show an overall efficiency of 50 per 
cent. with small plant on direct current, and it appears likely 
that this figure may be exceeded on large plants with alter- 
nating current. In fact, the Telefunken engineers and others 
took strong exception, it may be remembered, to our 50 per 
cent. as being much lower than their own measurements on 
larger plant. Possibly, an unbiassed judge would decide that 
the short-gap methods have an efficiency of order 60 per cent., 
and would remark that there 1s no known physical reason for a 
smaller figure arising at high powers. 

Summarising, in the present state of knowledge we are 
driven to conclude that the arc method transforms at most 
25 per cent. of the electrical energy supplied into useful elec- 
trical oscillations, and at least 75 per cent. into local heat, while 
the modern spark transforms about 60 per cent. into oscilla- 
. tions, and 40 per cent. into heat. And it 1s probable, indecd 
practically certain, that these estimates err in favour of the 
arc. From all this we have to conclude that at stations radiat- 
ing energy at equal rates the arc station generates twice as 
much local wasteful heat as the spark station. 

It is apparent, I hope, from this plain statement of known 
facts, that if the energetic directors of the American Poulsen 


interests wish to gain the sympathy of scientific engineers end 
investigators (and that they do is proved, Sir, by their addresc- 
ing you) they ought to give us solid scientific measurement 
instead of unconvincing declamation.—I am, &c., 

University College, London, Dec. 10. W. H. EccLes. 
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PROTECTIVE COVERING OF RUBBER CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR : It is generally agrecd, as Mr. Sydney Walker statcs in 
his letter in your last issue, that moisture, and particularly 
intermittent moisture, is detrimental to rubber, and an obvious 
method of preventing access of moisture is to put on the rubbcr 
& lead covering. Now, if anyone with a long experience of 
house-wiring is asked his experience of lead-covered indiz- 
rubber cable, I find he will generally reply that the rubber docs 
not last. I certainly began to find that myself, and in con- 
scquence made inquiries from others. 

Judging from cable in old installations, rubber seems to ine 
to last best in wood casing, not so well in iron pipes, and lecst 
well in lead covering. But, of course, there is rubber and rub- 
ber, and after 10 years or so it is usually impossible to find 
out the maker and grade of a cable, so that a great many 
examples are required before one can dogmatise. The mere 
frecdom from breakdown is not sufficient proof, for the wires 
will last without accident even when the rubber is quite brittle, 
so long as they are not disturbed. The rubber should be 
flexible and tough if it is to be called durable. 

As an illustration, however, of the difficulty of obtaining usc- 
ful examples, I may mention a case of elastic bands. Turning 
out & number of bundles of old papers, all put up at the same 
time, I found the bands on some were perfectly good, springing 
back to shape when they were removed from the bundlcs, 
whereas & number of others were quite hard and broke at a 
touch. Here the conditions of existence were absolutely the 
same for all, but the effect was startlingly different. The 
experience of many observers is requircd.—I am, &c., 

Edinburgh, Dec. 7th. Francis G. BaiLv. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The highly interesting article by Mr. Fernieina recent 
issue of THE ELECTRICIAN will appeal to many readers, ard 
very probably re-kindle the somewhat lukewarm or latent 
interest taken in rubber-covered wires and cables. 

It goes without saying that a considerable amount of 
mystery surrounds the behaviour of rubber cables under certain 
conditions of service, and considerable ** fog " remains to be 
cleared away before rubber dielectrics are once more largely 
employed in practice, ard thus rcstorcd to the high position 
which this substance undoubtedly merits, owing to its unique 
mechanical and electrical propertics. Doubtless further 
observation and measurement, of a scientific kind, must be 
undertaken in order to clear the air of many doubtful theorics 
and other things which have combincd to depreciate rubbcr 
dielectrics in the minds of many engincers. 

The principal obstacles to carrying out the suggcstcd invcs- 
tigations are the expense involved and the time requircd to 
fully ascertain the real value of any particular diclectric. It 
probably would be necessary to apply pericdic tests, extending 
over two or more years after the date of manufacture, to a 
number of samples of many typcs or mixturcs of rubber 
dielectric, and it will at once be appreciatcd that much storage 
space 1s required and the retention in the factory of valuable 
material which in the ordinary course of bvsincss is dispcscd 
of at a profit. 

Assuming that a sufficiently enterprising firm of cable 
makers tackled the investigation and obtaincd the electrical 
and mechanical data required, then a careful study of the 
recordcd results would doubtless provide the necessary guidance 
for the manufacture of rubber cablcs and wires second to rone, 
which would prove perfectly reliable under all conditions of 
service, whether in wet, dry, hot or cold situations. 

Meantime, however, ard until the above investigation has 
been carried out, and the perfect diclectric discovered, a strict 
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watch should be exercised over all cables in active use, and any 
peculiarities and effects duly notcd for the guidance of manu- 
facturers and others. 

Referring now to the matter of taping corcs, it is evident 
that the tape should be impregnated with a suitable compound 
causing it to adhere to the core and to any additional layers 
subsequently applied. Such taping should also be readily 
removable by the exercise of moderate pulling force on it, and 
it will thus serve as a mechanical protector, and more or less 
as a waterproof covering to the core. The idea of water- 
proofing cores which require this form of protection is being 
made use of, and is likely to be extended in the future, inasmuch 
as it provides a partial substitute for lead covering, while per- 
forming the useful function of hindering moisture coming into 
actual contact with the core, and thus to a great extent pre- 
venting electrolytic action taking place between a chargcd 
cable and its surroundings. It has, for example, been found 
that a wet cable conveying a current greatly promotes the 
formation of rust on iron in its vicinity, while at the same time 
precipitating on the iron any lime which may be in solution in 
the water. The principal requirements of a waterproofing sub- 
stance are absolute impermeability to moisture, with the 
required mechanical properties, all the electrical virtucs being 
supplied by the core underneath. 

From the above remarks it will be readily understood that 
braiding, or any loose or porous covering, should not form part 
of an insulated wire or cable, but may be added, purely for 
purposes of ornamentation, to wires which are visible at all 
times. 

In ordinary electric lighting work, where the wires are drawn 
into metal tubes or placed in wood casing, different colours 
may be given to the various leads by taping the core with 
suitably coloured end preferably waterproofed tape, or the 
dielectric itself may be of any suitable colour.—1 am, &c., 


London, Dec. 10. A. DITTMAR. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: May I add to my letter in this weeks ELECTRICIAN, 
on “The Protcctive Covering of Rubber Cables,” that my 
remarks with reference to the deterioration of rubber were in- 
tended to refer solely to the rubber that is employed for the 
insulating envelope of cables. I am aware that a form of 
rubber has been placed upon the market, for the purpose of 
protecting the insulating envelopes of conductors. I have 
samples of the cables so protected before me, but I have not 
yet had an opportunity of either testing them or of having any 
practical experience with them. 


Bath, Dec. 9. SYDNEY F. WALKER. 


—MÓ ee 


THE MELBOURNE ELECTRIFICATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : There is a good deal more in this question than appears 
in either my letter or your note, and it is quite impossible to 
put the case accurately within such limits ; but I would like to 
point out that the electromagnetic interference from fluctuat- 
ing currents in an overhead wire is, to a revolved telephone 
circuit, of much less importance than the electrostatic inter- 
ference. 

The question of telegraph interference with high-speed cir- 
cuits depends, in addition, upon whether, first, the telegraph 
wire uses an earth return (as is generally the case); and, 
secondly, if so, whether the railway uses an earth or an insu- 
lated return. Presumably at Melbourne there will be an insu- 
lated return.—I am, &c., 


Derby, Dec. 9. J. SAYERS. 


[W. regret that pressure on our space compels us to hold 
over some correspondence.—Ep. E.] 
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AUTOMATIC ARRANGEMENT FOR PERIODICALLY 
TESTING A BATTERY. 


A weak point of electric automatic fire alarm systems is that the 
battery employed may not have a long “ shelf-life,’ and may be 
found to be out of action just when required. An instance of this 
recently occurred, involving considerable loss. The cells which 
should have operated the alarm were found to be run down and usc- 
less. The cells are a vital part of all such systems, and it is desirab!e 
that they should be periodically tested. A device that will auto- 
matically test any set of cells, once in every 12 hours, has been 
evolved by the Gravity Automatic Fire Alarm Synd., of London. 

This device consists of an ordinary clock constructed to chime the 
hours, and on the spindle carrying the wheel which governs the chime 
is fixed a fibre disc carrying two brass segments, one on either face, 
but completely insulated from each other. On a convenient support 
of ebonite are fixed four light springs in such a position that during 
the revolution of the wheel they will be swept by the above-men- 
tioned segments, thus short-circuiting each pair. One pair is con- 
nected, as shown, to an alarm bell, the other to the battery to be 
tested, and in this circuit is placed à coil of moderately high resis- 
tance under which is an armature with an adjustable screw and 
which in the off position bridges across two contacts on the alarm 
circuit. 

The action of the apparatus is as follows: On the clock striking, 
say, 8:30, the segment will have advanced to within } in. of the 


Mains Connected to 
Springs on Reverse 
Side of Block : 


Fibre Block 


Thick Lines Show Mains 


DiAGBAM OF CONNECTIONS OF APPARATUS FOR TESTING BATTERY. 


springs ; on the first stroke of 9, contact will be made on the battery 
circuit by the longer segment. If the battery is sufficiently 
strong it will lift the armature, indicating a healthy condition ; on 
the completion of two more strokes the segment on the other side of 
disc will bridge its own springs on the alarm circuit, and if the arma- 
ture has not lifted the alarm will sound on the continuous ringing 
bell, but if the armature has lifted, this circuit will be broken and. 
nothing will occur. On the completion of three more strokes the 
short or alarm circuit will have passed out of contact and two more 
strokes will see the same condition of the Jong or battery segment 
until at the final stroke both sets of springs will be in the off position 
ready to repeat the operation in 12 hours’ time. . 

This ingenious arrangement is said to be the first which has been 
designed for this particular purpose. It is, of course, necessary to 
keep the clock wound up, and to insure this it is proposed to utilise 
a clock that is constantly referred to by the occupants of the building 
in which the fire alarm is installed. Perhaps rather a weak point 
about the arrangement is that the instrument designed to test the 
cells is itself dependent on cells, which might themselves fail. 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENT COMMITTEE. 

The proceedings before the Select Committee on the Marconi agree- 
ment were resumed on Thursday last week, and several meetings have 
been held during the week. 

Mr. Percy MINTER, recalled, and further examined, said, in reply to 
Mr. Falconer, that looking at the agreement he saw no reason to doubt 
that all Government messages would be transmitted free. The wording 
of clause 14 that 10 per cent. of the gross receipts were to go to the Mar- 
coni Company he understood did not apply to Government messages. 
He thought the Post Office had taken legal advice on this point. With 
regard to the building of the stations, he gathered from clause 5 of the 
agreement that it was open to the Postmaster-General either to prepare 
the foundations and erect the buildings himself or to employ any con- 
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tractor he thought fit; or he could instruct the Marconi Company to 
erect the stations if he considered this desirable. He considered the 
Post master-General had this power, and if the Marconi Company could 
not agree to erect a building within the time stipulated by the Postmaster- 
General they would lose the work. With regard to the power to reject 
the plant, he considered this a very valuable power for the Government 
to retain, and he did not quite understand what was behind Clause 9, 
whereby the Government. migit scek the advice of the Marconi Com- 
pany. It might practically be a dcad letter, but if it involved giving 
the Marconi Company a greai deal of information concerning evervihing 
offered to the Post Office it would assume a different aspect. Tf ihe informa- 
tion so given to the Marconi Company were confined to the details given in 
the specifications lodged at the Patent Office there could be no harmin it. 

Mr. FALCONER: As to the power of the Government to consiruct the 
parts necessary for the maintenance and renewal of the apparatus at the 
stations: if under this clause the Government. would be entitled to 
construct the apparatus by themselves or by agents authorised by them 
for the purpose, Mr. Madge's doubt on the matter would. disappear. 
Then, on the completed station being handed over to the Government and 
becoming their absolute property, thev are entitled to "use. work and main- 
tain the samcin any way and for any purpose at their absolute discretion, 
and to introduce into any such long-disiance installlation or station any 
patents or inventions or apparatus for or relating to or connected with 
wircless telegraphy in addition to and in connection with c rinsubstitution 
for the Marconi patents or any of them ; but before doing this t! ev shall 
seek the advice of the company.”— Wiicess said, in regard (o this, he 
thought it was clear that it was fully opa io the Goscrmaeas co employ 
contractors to provide apparatus necessary for maintaining the station, 

It has been urged thai this agr emeni confers upon the Marconi Com- 
pany a monopoly. Do vou, as a practical business man, agree with this ? 
—No. For stations other than thore here contracted for I cannot see 
anything in the agreement which would in any wav entitle or confer upon 
the company any right to supply apparatus, and I consider the Govern. 
ment are absolutely free by the terms of the agreement as regards all 
other stations. 

The point is, as to whether, if the Government were erecting additional 
stations beyond the six, by the Poulsen or any other system, the Marconi 
Company would be entitled to 10 per cent. of the receipts of all those 
other stations ?—From clause 14 it appears that the rovalties are pav- 
able to the company only in respect of stations at which long-distance 
installations shall have been provided under this agreement, and so, I 
imagine, would not be pavable on stations that were not so provided. 
So far as the six scheduled stations are concerned, when these have been 
erected and the Government has paid for them, they are perfectly free 
to add or substitute any other apparatus. 

Of course, if the Government continucd to use any Marconi patents in 
any of the stations they must continue to pay 10 per cent. rovalty upon 
the receipts of the station ?— Yes, but thev are entitled to throw out all 
the Marconi patents, and then they become absolutely free of royalty on 
that siaiion. 

The suggestion has been made that, assuming the company have 
erected and the Government have paid for the stations they will contain 
not only Marconi patents for wireless apperatus but for masts, power and 
plant for working the stations, &e. ‘The Marconi Company might after- 
wards acquire from the owner of, sav. a turbine patent, the working 
rights, and so that would become a Marconi patent, and 10 per cent. 
rovalty would be payable upon the receipis of the stations so long as that 
patent remaincd the property of the Marconi Company ?—I have not 
considered that point. 

Mr. Gorpon Harvey: In the Admiralty Marconi agreement of July 
24, 1903, the first paragraph states that in the opinion of the Admiralty 
jt was advisable to come to a definite agreement with the Marconi Com- 
pany. I understand the Admiralty had bought 32 sets of apparatus 
from the company for insiallaiions on various ships, and having got 
those sets from the company including their patenis, the Admiralty pro- 
ceeded to manufacture for themselves or to obtain elsewhere a number of 
other sets. Did the Admiraliy go through the form of consulting the 
company ?— No. But in view of the claim for rovalty on the sets manu- 
factured by the Admiralty, &c., we considered it advisable to come to an 
agreement. [| thought it was well knowa by both sides that at some 
later stage the question of payment of royalty would arise. I am sure we 
notified the company at some stage duriag the period that we were pro- 
posing to manufacture or intending to purchase sets of apparatus under 
the powers conferred upon us by the Crown clause of the Patents Act 
The action of the Admiralty in regard to the agreement of 1903 was 
never questioned. l 

Capt. MAURICE FITZMAURICE (a member of the Cables Landing Rights 
Commiitee and also of the Imperial Wireless Telegraph Committee), in 
reply to the chairman, said he represented the Admiralty on the first- 
mentioned committee and the Intelligence Department. only on the 
second commitiee. He represented ihe Admiraliy strategically, and had 
no technical knowledge of wireless telegraphy. He feli that the agree- 
ment would enable them to obtain all they required in this strategie 
direction, Everything was at present at an absolute standstill. In the 
statement which he presented before the Landing Rights Committee he 
stated his opinion that the cables were likely at some future date to be 
entirely superseded by wireless. He was still of that opinion. The 
Admiralty wished the State-owned wireless station scheme to be pressed 
on at any cost, bat if they could not get it State-owned they would be 
ready to doit under private contract. If the British Government did not 
take advantace of wireless telegraphy others would do so, and, as in the 
case of aircraft, they would not need these wireless stations if other 
nations were not establishing wireless stations. 
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You reminded the Landing Rights Committee on that occasion that 
the Marconi Company's original proposals embraced 17 stations, includ- 
,ing one in England and one in the West Indies, and you mentioned that 
‘the Admiralty would be prepared to consider the possibility of doing 
commercial work at some of their stations, and considered it would be 
‘desirable to secure the friendly co-operation of the Marconi Company ?— 
! Yes. We were only discussing the Admiralty scheme at that time. ‘This 

' was a scheme with regard to which they thought they would be depen- 
. dent on the Marconi patents, and so should have their co-operation and 
' assistance. 

( The Chairman, reading from the proceedings of the Landing Rights 
Committee, said witness had referred to the fact that the Marconi Com- 
,pany had offered as far back as March, 1910, to establish a chain of long- 
distance stations throughout the Empire without any subsidy and to give 
the public the benefit of à subscantial reduction of rates. The company 
had pressed for a decision in this matter, and the Landing Rights Com- 
mittee reported that the company had intimated that if the British 
‘Goverament did not accept their offer. the company might find them- 
sclves compelled to join with the Telefunken Company in the establish- 
ment of a chain of stations on forcizn territory. Hence it was necessary 
to meet the company’s wishes by coining to an immediate decision ?— 
He (witness) was still of that opinion. 

In reply to Mr. Geo. FABER: The statement that the Marconi C'om- 
pany might find themselves compelled to join with the Telefunken Com- 
pany in the establishment of a chain of stations on foreign territory, was, 
he thought, speaking from memory, a joint view of the Commitiee de- 
duced from the Marconi Company s own statements. As to the extreme 
urgency of the matter, he still awreed. If à war broke out we should 
strategically be at a distinct disadvantage from noc having these stations 
erected. 

The CHAIRMAN: In the Cables Landing Rights Committees Report 
you said that the Admiralty admitted dependence on the main Marconi 
potent (the “ Four Sevens " paient) until 1914 ?—There was really no 
difference of opinion on the Committee on that point. 

There was also the question of substituting 3 per cent. on profits for 
3 per cent. on gross profits as the rovalty to be paid to the company. On 
what had vou formed the opinion that 3 per cent. of the gross receipts 
would be a fair arrangement ?— That was the opinion of the Technical 
Department of the Admiralty at the time. 

Mr. FarcoNEkR: The arrangement then under consideration was one 
under which the Marconi Company were to receive a cash payme:.t ?— 
Yes, plus the 3 per cent. The cash pay ment was connected with some- 
thing else, as it included a stipulation that the company ought not to erect 
stations for foreign powers and various other matters. ‘The suggestion 
for cash payment was subsequently dropped and the: Landing Rights 
Committee agreed that the Marconi Company should be offered a royalty 
of 10 per cent. on gross receipts of the stations and that the agreement 
should be for 28 years, terminable by the Government at the end of 18 
years, the Government retaining the right to continue to use for purposes 
of the [mperial chain any Marconi patents and inventions which were 

then in use or had been in use during the currency of the agreement. 
That was concurred in by the Admiralty. 

Col. G. M. W. Macbonoau, in answer to the chairman, said he ap- 
peared as a representative of the War Ofe. He was a member of 
the Cables (Landing Rights) Committee, of the Imperial Wireless Tele- 
graph Commitice, and of the two sub-committees. In. Mareh, 1910, he 
expressed the opinion that the erection of the Imperial stations was 
urgently necessary and he was of that opinion still. He did not consider 
they were setting up a monopoly under the agreement. He considered 
the agreement complied with the working necessities set out by the 
Landing Rights Committee in 1910. ‘The Admiralty scheme was under 
discussion and he stated before the Committee that the War Office would 
approve generally the scheme of the Admirali v. 

Had vou in vour mind, when vou associated the War Office with the 
Admiralty seheme, that the Marconi Company or anybody else would 
co-operate or would do the work ?-—No. 1 do not think the War Office 
were particularly interested in the maiter. We wanted the Imperial 
wireless chain. We were making use of Marconi patents at that time, 
but not under agreement. With regard to the erection of the stations, 
his opinion was that the Marconi Compaay wore the only people who had 
the experience needed for the scheme, and he was still ef that opinion. At 
the meeting of the Imperial Wireless Telegraph Committee, on Aug. 9, 
1911, Mr. Samuel thought the Post. Office should try, after consultation 
with the Treasury, to pet a definite and moro s2ti-factory offer from the 
company, aad potated out that the elernacive was to ask for teaders. 
The representatives of the Adiniraliy, Wer Office, India Office avd Post 
Office aurced that it was the alternative to ask for tenders instead of 
negotiating with the Marconi Company alone, but they also agreed that 
no other company was known to have any practicobexperieace of high- 
power working. — This was taken asa matter of common knowledge. At 
that meeting Mr. Wilkins had observed that it was of vital importance to 
consider what the position would be when the agreement terminaced, 
supposing it ended on Mareh 31, 1920. 1t would, he said, b> intolerable 
that, if the Imperial wireless scheme were using certain Marconi patents 
in March, they should be deterred from using them in April, except on 
such terms as the company chose to dictate. 

Then you suggested that it should be a condition of the bargain the 
company made with the Government that they should bo entitled to use 
in perpetuity without further payment any pate nts that were actually 
being used when the agreement terminated ?— Yes, and under the agree- 
ment that is provided for. 

At the meciing of the committee on Imperial Wireless Telegraphy, on 
Jan. 6, 1912, vou learned that the War Office would strongly deprecate 
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any prolonged delay while the Poulsen system was being tested, espe- 
cially as you understood that Germany was about to erect long-range 
stations at Swakopmund and the Cameroons with a view to establishing 
communication between South West Africa and Germany ?—We were of 
opinion that if the Imperial wireless scheme was urgent in 1910, it was still 
more urgent in 1912, and I consider it even more urgent now. 

Had you formed any opinion at that time of the Poulsen system ?— 
We had had certain reports and a representative of the War Office had 
attended tests of the system. Their reports were that, although the 
Poulsen system showed great promise, it was not in a very far advanced 
State. 

Mr. Minter had sugycsted at that meeting that the Admiralty should 
he released from the obligation which prevented two Departments of 
State, the War Office and the Admiralty, from communicating ’—Ycs, 
the War Office set great stress upon this point. The War Office will now 
be communicating with the Admiralty, if they give an undertaking to pay 
rovalty to the Marconi Company. 

In reply to Mr. Primrose: The War Office started by experimenting 
with various forms of wireless telegraphy amongst others with the Marconi, 
and after their experiments they required various sets of apparatus for 
War Office purposes. They arranged with certain firms other than 
Marconi’s to supply portions of the apparatus. After Mr. Justice 
Parker's decision in the “ Four Sevens” patent case, the Marconi Com- 
pany wrote to the War Office asking what royalty that department pro- 
posed to pay for the past and future use of the Marconi patents. Corre- 
spondence followed, and eventually the company refused to supply por- 
tions of apparatus to the War Office unless some agreement was reached. 
They suggested a payment of £20,000 and £5,000 a year, the same as the 
Admiralty. The War Office refused, mentioning a figure of £180 per 
station. This the company refused, and the War Office then referred 
them to the Treasury. I know of no further action in the matter. In 
view of the fact that Mr. Gandil, of the Poulsen Syndicate, was not pre- 
pared to give a demonsiration within three months nor to give unre- 
stricted right of communication with foreign countries, I was of opinion, 
and am of opinion still, that it was right to procecd to make an agree- 
ment with the Marconi Company. 

By Mr. Amery: We have been informed that duplex working has 
great advantages in the matter of speed over the simplex. I thought a 
simplex station with automatic working would not be four times as fast 
as a duplex station ?— A simplex station depends on hand punching. If 
you have a Wheatstone machine or anything of that sort for automatic 
working, all these messages have to be punched by hand before being put 
into the machine, so that the speed is regulated by the rate at which you 
can produce the stuff to go into the Wheatstone machine. I consider 
the agreement, as now drafted, meets our requirements. 

Major REatwALD Boys, representing the War Office Department 
which deals with wireless telegraph equipment, in answer to Mr. Falconer, 
said : Up to the beginning of 1011 we were experimenting with and using 
the Marconi patents. In February or March of that vear we decided upon 
the pattera of sets we would adopt. Before that time we had received 
the communication from the Marconi Company claiming royalty for 
infringement and past infringement and an arrangement for the future. 
As far as he knew they had been experimenting with the Marconi patents 
without communicating with the company. After we received the appli- 
cation from the company we asked them to make some of the apparatus, 
or to tender for it, and they replied that they could not do this until the 
question of rovaltv was settled. As far as he remembered, we informed 
the company that if they could not make the apparatus we should have 
to go to somebcdy else. The company did not consent, and they went 
to somebody else under tke Patents Act, which was within the right of 
the department. He agreed with Col. Macdonogh’s description of the 
attitude of the War Office towards the agreement. 

On Monday, Mr. J. E. TavLon, M.LE.E., in reply to the Chairman, 
said he was staff engineer attached to the Engineer-in-Chief's Depart- 
ment at the General Post Office, in charge of the technical section con- 
trolling cngincering applications of wireless telegraphy, and was adviser 
to the Enginecr-in-Chief on the technical side of wireless telegraphy. He 
had been connected with the Post Oftice throughout his career. His 
expert knowledge on the subject did not extend over power plants for 
large installations. He regarded only four wireless systems as demand- 
ing serious consideration in councction with the Imperial wireless scheme. 
These were the Marconi system, the Telefunken system (the quenched 
spark system), the Poulsen continuous-wave system and the Goldschmidt 
high-fre jucacy alternator system of Lorenz. The Telefunken Company 
also had a high-frequency alternator sysiem, but had not yet published 
any details nor disclosed its manner of operation. He had cognisance 
also of the Lepel, the Béthenod, the H.F. elternatcr, the Rouzet and 
Chambers’ transmitter sysicm (the latter being worked by the British 
Insulated & Helsby Cables, Lid.). ‘The demonstrations with these latter 
sysicms had been confined to moderate distances and small power. 
Another svstem of distinct promise for long-distance working was the 
Galletti, but this had not come within his purview and was apparently 
hardly ripe for commercial application. Taking the four systems first 
referred to, these were divided into two classes. (1) Those in which the 
transmitters operated by means of gushes or detached impulses of electric 
waves, called " spark ” systems, and (2) those in which the transmitters 
operate by means of steady continuous emission of eleetrie waves, called 
" continuous-wave " systems. ‘The Marconi and Telefunken (quenched 
spark) systems were in the first class, while the Poulsen and Goldschmidt 
were examples of the second. ‘The firsi-mentioned systems were the 
older and more fully developed. The difference between the Marconi 
and Telefunken systems was chicfly in the principle or mode of operation 
of the transmitting appliances. The distinction between the Poulsen 
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and Goldschmidt systems wa in the methods of generation of continuous 
waves in the transmitters, which he proceeded to describe, pointing out 
that in the Goldschmidt transmitter a special form of high-frequency 
alternator takes the place of the arc lamp used in the Poulsen transmitter. 
The relative values of the Poulsen and Goldschmidt transmitter turned 
upon the relative efficiency of the appliances, their practical convenience 
and their limitations. The Poulsen was more completely developed of 
the two at the present time. He was of opinion that a system should have 
a successful, continuous and prolonged trial under practical working 
conditions before it could be seriously considered. In the Poulsen system, 
although its ability to work over very considerable ranges had been satis- 
factorily demonstrated to him, the appliances used were not then designed 
and completed in such à way as to ensure convenience and satisfaction 
in practical use. His recent investigations of the working of improved 
Poulsen apparatus in America had, however, completely removed the 
last-named objection and had considerably strengthened his opinion that 
the Poulsen system can now be made a practical commercial success for 
communication over distances of upwards of 2,000 miles; but as the 
system has not yet worked commercially over a sufficient period during 
the day and night, there was still an element of risk involved in adopting 
it for the Imperial stations, owing to the lack of data for computing tho 
relative energies of radiation required to obtain a reliable all-day com- 
munication as against a reliable all-night communication over long ranges. 
'The present state of long-distance wireless communication might be stated 
as follows :— 

(a) Marconi Transatlantic Service, Clifden to Glace Bay, 2,200 statute 
miles. 

(^) Marconi News Service, Poldhu to ships in the Atlantic and Capo 
Breton to ships in the Atlantic. 

(c) Telefunken News Service from Norddeich. 

(d) Eiffel Tower News Service. 

(e) Poulsen Demonstration, Lyngby and Cul'ercoats, 550 miles; 
Lyngby and Knockroe, 900 miles. 

(f) American Poulsen Wireless Service, San Francisco to Honolulu, 
2,400 statute miles. | 

The Marconi transatlantie service and the American Poulsen wireless 
service were the most convincing demonstrations. The Marconi instal- 
lation effected communication both day and night. The San Francisco- 
Honolulu service was. at the time of his visit, a regular night service only. 
For the Marconi transatlantic service some 240 kw. of electric power are 
available, and for the San Francisco-Honolulu 30 kw. are available in 
one direction and 24 kw. in the other. The first-named system had 
proved capable of maintaining an efficient continuous day and night 
service over a distance of 2,000 miles, but the latter system, although very 
promising, at the time of his visit had not succeeded in doing this except 
at night. Summing up the comparison between spark and continuous- 
wave systems, and in view of the fact that the electrical currents used in 
the latter are not dangerous to life in the same sense as are the extra-high- 
tension currents used in the long-distance spark telegraphy, he was per- 
sonally of opinion that continuous waves must, sooner or later, super- 
sede spark transmission for communication between stations. This 


Stage had, however, not been reached at the time of his visit to America. 


In making this statement no disparagement of the Marconi Company 
was intended. He had the highest regard for the pioneer work carried 
out by them and for the engincering construction they have arrived at in 
the face of very great. difficulties. 

Mr. TAYLOR proceeded to make reference to some share transactions 
with which he had been concerncd in connection with Marcont under- 
takings. He said he had sent in a statement concerning these matters to 
the Engineer-in-Chief, the first dated Nov. 8 last. He had an interview 
with the Postmaster-General on Nov. 26, when these matters were 
explained. At this interview the Postmaster-General commented upon 
his responsible position as a civil servant. His second communication to 
the Enyineer-in-Chicf was dated Nov. 29 and referred to the interview 
with the Postmaster-General. In this communication he set out very 
fully his share transactions. He was unaware of any rule having been 
laid down for members of the Civil Service in the Post Office Department 
with regard to such matters, He had received a letter from the Post- 
master-General, dated Dec. 3, in which the Postmaster-General ex- 
pressed his grave displeasure in regard to his (Mr. Taylor's) share trans- 
actions with the Marconi Company, and expressed the view that action 
such as his (Mr. Tavlor's) was wholly contrary to the traditions and 
practice of the Civil Service, end would, if it became usual, profoundly 
impair publie confidence in its integrity. . At tac same time, the Post- 
master .Gencral expressed the view that he (Mr. Taylor) had shown no 
dispcsition to favour the Marconi Company, and taking into account his 
long service of 24 vears with the Department, the Postmaster-General 
considered the justice of the case would be met by reducing him to the 
rank of assistant superintending engineer. 

Continuing, Witness said that at the meeting of the Technical Sub- 
Committee of the Wireless Telegraph Committee, of which sub-committce 
he was a member, on Dec. 15, 1911, he gathered that the terms which the 
Post Office prop: sed to pay were not more than £40,000 per station and 
3 per cent. on the profits. He considered the difference between the 
requirements of the Marconi Company and the offer of the Post Office 
was so wide that the parties were unlikely to come to terms. He knew, 
however, that the negotiations were to be continued, but had no reason- 
able ground for anticipating a favourable issue to the negotiations, This 
was six days before he bought his Marconi shares. His point was that he 
had not bought his shares on the faith of the Government contract. He 
thought it was a good investment to put à small amount of money in 
Marconi shares. "This was his first investment in anything. He made 
the purchase through his bankers, buying 30 shares at 59s. cach and 100 
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(Canadian Marconis at 19s. 71d. each. | He sold the 30 shares on March 19 
at £4. 12s. 6d. each and he sold the 100 Canadian shares at 27s. 6d. 
and purchased 200 more in July at 23s. 6d. He had had no consultation 
with anybody in connection with the matter. He had met Mr. Godfrey 
Isaacs, he thought, for the first time this year, probably at the Radio- 
Telegraphic Conference in June. He had only met him since on two or 
three occasions at official meetings. To the best of his recollection the 
official meetings at the Post Office were subsequent to his transaction in 
the Marconi shares. He received a dividend on his shares in February. 
He had had no talk whatever with anv member of the Post Office staff on 
the subject. | 

The Witness was then questioned by other members of the Committee 
as to his association with a joint report of himself and Commander Loring 
in connection with the Marconi stations, the object of the examination 
being to have his views on the connection between certain reports pre- 
sented up to Dec. 20, including the joint report by himself and Com- 
mander Loring, witness having purchased his Marconi shares on the 21st. 
He considered his report on the respective merits of the Marconi and 
Poulsen systems as absolutely unbiased by any personal interest he 
might have had in the former, and at the time he made his purchase of 
the shares it was his opinion that the contract would not go through. 
With regard to the meeting of the Technical Sub-Committee and the 
report which followed, he was under the impression that this report 
would have been presented to the Wireless Telegraph Committee, and he 
was somewhat surprised when he learned that it had not been so presented. 
He did not, however, at the time he purchased his shares, consider he had 
any real connection with the Imperial wireless scheme. When later it 
did occur to him that, for the sake of appearances, it would be wiser to 
sell his shares was when the tender was accepted and he might prob- 
ably be concerned with the supervision of installations. He considered 
that his direct responsibilities came in after the acceptance of the tender 
if the contract was to be proceeded with. 

Mr. Geo, FABER: But your important mission was before and not 
after the agreement ?—No, after the agreement was signed, because I 
should have to certify that the work being done was in accordance with 
the specifications, and so on. When he sold his shares he sold them 
entirely on his own initiative, just as was the case when he bought 
them. 

By Mr. Fatconer: With regard to your references from time to time 
to the Poulsen Company, 1 gather that vour opinion is favourable to its 
possibilities ?—Yes. He knew that in the agreement it is left open to 
the Government to introduce the Poulsen system into any of their stations 
after the first six stations are erected. 

Mr. H. TERRELL: l notice. in looking through the records kept by the 
Post Office of the observations made at Clifden and Glace Bay installa- 
tions, they are constantly interfered with by what are described as '' aimo- 
spherics.”” Am I right in saving that the Marconi system is liable to 
atmospheric disturbances—that, in fact, the spark system is so liable ?— 
In general I have that impression. Where one has a very large and ex- 
tensive aerial it will necessarily be subject to considerable atmospheric 
disturbances. Where one is using the spark system, which does not 
permit of extremely weak couplings on the receiver, it may be strongly 
affected by atmospherics. 

In the Blue Book the reports from India mention great difficulties 
because of atmospheric disturbances ?— Yes, but I have no information 
to give on that point. 

Is it a fact that the continuous-wave system is not so liable to distur- 
bances ?—In my opinion, that is so. 

Selectivity is a very important clement in a good system, is it not ?— 
I regard it so, and in my experience the continuous-wave system is more 
selective than a spark system. 

Mr. H. SmitH: Is the Poulsen system more selective than the Marconi ? 
—I should say ves. 

Mr. H. TERRELL: Am I right also in saving that the continuous-wave 
system can be worked far more rapidly than the spark system ?—1 cannot 
sav what the possibilities are. 1 think it would probably be easier to 
work the continuous-wave system at a high rate of speed than the spark 
system. I mean with less complicated apparatus and with, perhaps, 
more reliability. 1 have seen the Poulsen system operated at 200 words 
a minute. In a recent demonstration of the Marconi system speeds of 
over 50 words a minute were obtained. I was not present at this demon- 
stration. I have not seen the spark system working at anything 
bevond key speed, which is limited by the operator manipulating the 
kev to, say, 35 words a minute, but he could not keep that up for very 
long. 

Mr. H. TERRELL: What is the highest speed you have ever heard of 
. being worked by the spark system ?—By the ‘Telefunken quenched-spark 
system, I think, 100 words a minute. The Marconi ordinary spark system 
I suppose would be between 50 and 55 words a minute, as was reported 
in regard to the demonstration to which | have just referred. ‘The 
advantages of automatic as distinct from key working are in excess of the 
disadvantages. Automatic working demands more staff than key work- 
ing and running expenses would be higher. The continuous-wave 
system can be worked with key working just as well as with automatic. 
By key working the continuous-wave system would be no faster than the 
ordinary spark, as it is also limited by the capability of the operator. 
'hev ean ture the continuous-wave system at the receiver more finely 
than the spark system, which tends to diminish the necessity of repetition. 

With regard to cost of installation ?—1f we are taking 2,000 miles, and 
if we assume the Poulsen system is now a reliable one for day and night 
communication, it would be considerably cheaper to install. 

With regard to the cost of working, again assuming the long-distance 
communication ?—The running charges for the more simple Poulsen 
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plant, the smaller extent of aerial, and the fewer number of high masts 
would render it a good deal cheaper than Marconi, always assuming that 
the Poulsen system, as we understand it, is working satisfactorily over 
2,000 miles day and night. With regard to patent rights, I am not dis- 
posed to think there would be any trouble of getting rid of any patents 
the Marconi Company might own in connection with power plant. After 
all, the wireless telegraph apparatus in a Marconi installation is really only 
a small part of the total installation. The other part is power plant, and 
this can be erected in various types. 

Am I right in saving that it is far easier in wireless telegraphy to com- 
municate over sca than over land *—1I can give no definite answer. ` 

What were the longest distances which were being worked by the 
Poulsen Company in America when you were there in September ?— 
Between Los Angeles and Central Point, Medford, Oregon, about 660 
miles. The distance I observed by sea was between San Francisco 
and Honolulu, over 2, 000 miles. 

Did you observe whether the atmospheric disturbances were very great 
while these messages were being sent ?—Yes, I considered those distur- 
bances were so powerful that, had it not been for the fact of being able 
to use a very weak coup'ing for receiving, the signals would not have been 
received. I do not think thev could have been received if they had been 
using a spark system. The land distance was over mountainous country. 

Is communication over mountainous country far more difficult than 
over flat country ?—I am not convinced of this. l think it possible that 
in mountainous country you may have certain spots where communica- 
tion is very difficult and others where it may be rendered even easier 
because of the presence of the mountains. 

Mr. AMERY: Do you know whether the contract for the Imperial 
wireless stations, apart from the specifications, was submitted to the 
Post Office Engineer-in-Chief's Department at all? Did the clauses of 
the contract ever come to your notice ?—No ; I knew nothing of the 
clauses of the contract until after the tender had been accepted. 

On Wednesday, before his further examination, Mr. Taylor asked to 
be allowed to make reference to his Monday's evidence. 

He said at the interview with the Postmaster-General in November, 
1911, he understood that the Postmaster-General had nothing to say 
against his (Mr. Tavlor's) investment in the Canadian Marconi Company, 
and so the objection was narrowed down to his purchase of 30 of the 
Marconi Company's shares. In regard to his meetings with Mr. Godfrey 
Isaacs, he found it was on May, 29, 1912, at an official meeting at the 
General Post Office that he met Mr. Isaacs for the first time in regard to 
matters relating to the Radio-Telegraphic Conference to be held in June, 
and he did not get into personal touch with Mr. Isaacs until the con- 
ference in Jure. 

He thought the period when the continuous-wave would supersede the 
spark system was coming very near. He would be inclined to adopt 
the Poulsen system. The course he took of submitting a statement to 
the Engincer-in-Chief with regard to his holding of Marconi shares was 
taken on the advice of his solicitor. Reports, which were really pre- 
pared by him, on the merits of the different systems, showed he had no 
prejudice in favour of the Marconi system. 

On the same day Commander F. G. Lorine, R.N., Inspector of Wire- 
less Telegraphs to the General Post Office, was examined, and said that 
the Post Office had received a communication from Consul-General Ross, 
at San Francisco, stating that the Federal Telegraph Co. refused to 
comply with the request made on behalf of the Post Office that the com- 
pany should give a 10 days’ demonstration between San Francisco and 
Honolulu. : 

He (Comm. Loring) was in favour of the ratification of the agreement 
with the Marconi Company. The Poulsen and other systems might be 
made to do the necessary work eventually, but he could not say how long 
hence. He thought they were at the limit of the power it was possible 
to apply by an arc. There would have been delay if the Government 
had carried out the work themselves. 

Yesterday (Thursday) evidence was given by Sir George H. Reid 
(High Commissioner for the Australian Commonwealth), Sir Richard 
Solomon (High Commissioner for South Africa) and Mr. Llewellyn Davis 
(Solicitor to the General Post Office). 

Our usual report of Wednesday's and Thursday's proceedings will 
appear next week. 


LIGHT RAILWAYS BILL. 


The Committee stage of this Bill was taken in the House of Lords on 
Tuesday. 

Lord CLIFFORD of CHUDLEIGH moved the insertion of a new clause 
providing that a trackless trolley system along any road or street may 
be authorised by a provisional order under the principal act in the same 
manner and subject to the same conditions as a light railway. He said 
the present position was that the promoters of every trackless trolley 
System had to come to Parliament for powers, and cach separate bill had 
to be opposed by the particular county which objected to it. "That was 
a special hardship upon County Councils, and the matter was one which 
ought to be dealt with on broad and general principles. 

The Earl of GRANARD said that a similar clause in the original bill was 
strongly opposed, and the amendment, if carried, would have the effect 
of penalising one form of locomotion in competition with other». 

After discussion the Committee divided, and the amendment was 
defeated by 17 votes to 30. The remaining clauses of the bill having been 
agreed to, the bill was repo-ted without amendments to the House. 

The Bi!l wa> read a third time on Wednesday. 
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To night's El:ctro- Harmonic T 


THE CASE FOR THE ARC LAMP. 


The arc lamp hes done yeoman service in the domain of 
electric lighting, and has proved one of the best weapons for 
use against gas. In street lighting it is unrivalled as an 
efficient and relieble source of light, as practical experience 
has proved on so meny ccecesions. In its modern form it is 
fitted with extremely simple fecd mechanism, and the 
magazine typ» of lemp has a burning life of 100 hours on 
one trim. The erc lamp makers ere to be complimented 
on the improvements which they have effected from time 
to time m importent details of the lamp; similarly, carbon 
manufacturers contributed to the commercial success of the 
arc lamp by raising the quality of carbons, and also reducing 
their market price. It is no exeggeration to state that the 
arc lamp of to day is the best electric lamp with which 
to meet the keen competition of gas for public lighting, 
large shop lighting and certain classes of factory and 
industrial illumination. In the latter spheres the competi- 
tion with gas is not so keen because in many instances arc 
lighting can be done at power rates. Now, without drawing 
invidious comparisons, we fird tha: the arc lamp has to face 
a rival within its own gatcs—namely, the high candle-power 
metal lamp. There seems to be a growing bedy of opinion 
in the industry tending to decry th^ arc lamp for many 
purposes of illumination. Contractors and station engineers 
appar to be overlooking the inherent cconomies of arc 
lamps, and are placing too high a premium on metal lamps. 
There is a danger thet such action may ultimately prove 
damaging to the position of the arc lamp, and at the same 


time give too exaggerated an idea of the value of the metal 
lamp in the field of practical illumination. The case 
for the arc lamp seems to be perfectly clear. Certain classes 
of light users require an abundance of light at à minimum 
cost, and the arc lamp is the electrical illuminant to provide 
it. This is the legitimate field of the arc lamp, and any 
attempt to invade it by other less efficient electric lighting 
agents should be discouraged. The time is not yet ripe for 
the arc lamp to pass beyond our ken, for the simple reason 
that there is still plenty of good work for it to do. It 
belongs to the higher limits of intense illumination which 
have not yet been invaded by gas or metal lamps. For the 
sake of peace between the new electrical rivals, we hope 
there may be some agreement arrived at as to their proper 
territories. 


-— ——— — —— ee ee Se 


COMMERCIAL COMMENT. 


The New Way. 

A LITTLE while ago the public were complaining bitterly 
of the deterioration of the telephone service, and the Post- 
MASTE R-GENERAL, rather than admit that he was at fault, 
adopted the method of the counter-attack and issued a 
circular of instructions as to how the telephone ought to be 
used. Just recently complaints have been made by the 
public of the danger to life caused by the reckless driving of 
the motor omnibuses in London. In reply the London 
General Omnibus Company has taken a leaf out of the Post- 
MASTER-GENERAL’S book and hasissued a circular instruct- 
ing the public how to use the roads. The method, of 
course, has its advantages, in so far as it calls the atten- 
tion of the public to the fact that there may be two sides 
to the question, while at the same time it tends to obscure 
the issue. But in carrying out this scheme the Omnibus. 
Company has not shown itself so skilled a strategist as the 
PosTMASTER-GENERAL, for it has laid itself open to attack by 
inviting suggestions for improving the service. May we, in 
reply to this invitation, suggest two improvements. First, 
that there should be greater co-operaiion between the con- 
ductor and driver, so that when the former signals ' stop,” 
the latter does stop and not simply slow down in the hope 
that the porson wishing to descend is agile or impatient 
enough to get off at once. Secondly, that at a recognised 
stopping place, such as Charing Cross, the 'bus should also 
stop and not promenade slowly along in the gutter followed 
by a string of people anxious to get on and prevented from 
doing so by a group of people on the step who are equally 
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anxious to get off. On the other hand, we agree the public 


will be well advised to follow the advice given them bv the 
company, while at the same time it would greatly assist 
matters if the police enforced more strictly the rule about 
slow moving traffic keeping into the curb. 


. A Question of Municipal Trading. 

THE cconomics of municipal trading is a matter which is 
constanily exciting th» intcrest of boih professional and 
amateur financiers. Attemp:s are made to compare the 
-= work of the trading departments of a great corporation with 
those of a concern whose object is to make profits, and a3 
the result of these attemp‘s conclusions are drawn of a 
quality: varying with the political bias of the arguer. Such 
attemp:s are, however, of little value, for a commercial 
concern and a municipal department, even though both are 
engaged in trade, cannot be directly compared in that easy 
fashion. For there is the one great principal point of 
difference, that while one works for its shareholders alone 
the other should work for the good of the community as a 
whole. Nevertheless, though a municipal trading depart- 
ment cannot be altogether judged by its balance-sheet, it 
is sometimes useful to compare the results it obtains with 
similar results obtained by other corporations, and to 
examine the causes of difference. Mr. JOSEPH SWARBRICK 
is a well-known municipal politician who examines muni- 
cipal balance-sheets from this point of view, and as the 
result of his work he came to the conclusion that the 
larger the department the greater the expenditure in 
proportion to its efficiency. He therefore recommended that 
large cities should be divided into districts each operating, 
as regards its trading departments, as a separate unit. 
This, he contended, would lead to an increased economy. 
This contention naturally excited some interest, and resulted 
in the appointment by the Manchester Corporation of a 
special Committee to consider the matter. The Committee’s 
work of comparison has been considerably lightened by the 
fact that Manchester includes within its area the district 
of Withington which, as it happens, is managed by a separate 
Committee on the lines suggested hy Mr. SWARBRICK. As 8 
result of their inquiry the Committee find that the conten- 
tion that the cost of certain services increases with the 
size of the area has not been made out. Really this is, 
after all, what would be expected, especially as regards the 
supply of electricity. In fact, now-a-days the tendency is 
all towards the amalgamation of municipal areas rather 
than their subdivision, and the Manchester Committee could 
not have done better in support of their arguments than to 
quote the results obtained from the operation of a large and 
small supply station respectively. | 


- Provincial Electric Restaurants.—In our last issue we commented 
editorially on the value of the electric restaurant as a medium for 
calling public attention to the merits of cooking by electricity, We 
remarked that we did not know of any permanent electric restaurants 
in the provinces, but Mr. P. W. Davis, of Hampstead, writes us 
pointing out that there is a 125 kw. restaurant in the New Pavilion, 
Torquay. We had overlooked this in preparing our note, and may 
remind our readers that the equipment, made by Purcell & Nobbs, 
was installed under the supervision of Mr. C. W. Salt, borough 
electrical engineer. We published a description of this in our issue 
of August 23rd. 
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CURRENT TRADE LITERATURE. 


Dionic Water Tester. —Evershed & Vignoles, Chiswick, London, W., 
havo ready list No. 116, which gives an abridged description of the 
Dionic water tester. This useful instrument was referred to in 
our issue of Nov. 15. Copies of the list can be obtained from the 
company on request. . 


Quartz Fires.—Tn^ sales manager of the West Ham Corporation 


| E'ectrie Supply is distributing reply post-cards, which deal with the 


subject of clectric fires, there being cn illustration of a Ferranti 
fire shedding its warmth upon pzpa, his little girl and the cat. 

Gifts.—Baxendales, Manchoster, arc sending out a catalogue of 
noveltics in Xmas gifts. "Tab'e standards and the Ferranti electric 
fire aro the only electrical items in 70 pages ! 

G. E. C. Novelties.—At the moment of going to press we havo 
received copies of “ Gecko " Lamps and Electrical Novelties list for 
Christmas trade, and 2lso a folder dealing with the magnet electric 
iro, 


BUSINESS NOTICES. 


Application for Extension of Patent.—The petition of the Telegra- 
phone Corporation, New York, for an extension of the term of patent 
No. 89.61 /1899, granted to Valdemar Poulsen for a '* Method of and 
apparatus for effecting the storing up of speech or signals by magnetic- 
ally influencing magnetisable bodies,” will be. heard not before 
March 1, 1913. l 


Mr. H. W. Butler, engineer, of Craven House, Kingsway, London, 
W.C., who was chairman of the Executive Committee of the Elec- 
triza! Exhibition, Olym»ia, 1911, informs us that he ha3 taken into 
partner h'p Mr. S. L. Bentley, M.S.LE., Paris, representative for 
many years of the Electrical Power Storage Co. in the North, 
Scotlind and Ireland. Among the sol? agencies held by the firm 
may b» mentioned tho:e for: Crcc'er-Wheeler & Co. (electric 
plant), Temco elec‘ric drills and Durvite case hardening com pounds. 
They will continue to trade a3 manufacturers’ agents under the style 
of H. W. Bu*'er & Co., and will be ple»:ed to hear from firms wishing 
to be represen'ed in London. 


At a meeting of Bolton business men on Monday a scheme for 
reorganising the Glob» Ironworks (belonging to Messrs. John Mus- 
grave & Sons, Ltd., which has been in liquidation since April) was 
approved, A committee, consisting of Messrs. John Harwood, J. P. 

aslam, W. H. Hoyle, Thomas Magee and Thomas Scowcroft was 
Appointed to make arrangements for the management of the concern. 


Patent Development.—The proprietors of letters patent 
No. 27,236 of 1908, relating to '' Electric generators," desire to 
Wispose of same or to grant licences. Applications to Messrs. 
Cruikshank & Fairweather (Ltd.) 65/6, Chancery-lane, London, 


W.c. 
i BANKRUPTCIES, LIQUIDATIONS, &c. 


The Simms Magneto Co. (Ltd.) is being wound up voluntarily. A 
heeting of creditors will be held on Dec. 17 at the Institute of 
Chartered Accountants, Great St. Helens, London, E.C. 


A meeting of creditors of the Cowper-Coles Inventions Develop- 
hent Co. (Ltd.) will be held at 1 and 2, Old Pye-street, Westminster, 
$.W., on Dec. 11. | 
i A meeting to receive an account of the winding-up of the North 
Western Electricity & Power Gas. Synd. (Ltd.) wil! be held at 17, 

lbion-street, Hanley, on Jan. 7. 

A meeting to receive an account of the winding-up of Raworth's 
Traction Patents (Ltd.) will be held at the offices of Mr. F. J. Riches, 
126, Bishopsgate, London, E.C., on Jan. 14. 


HUN MM NM A MACLAREN CO IT MILII 
= ELECTRICITY SUPPLY. 
LLLA IEIUNII 


' EXTENSIONS. 


- Batley.—The question as to whether additional plant is to be put 
down at the electricity works or whether electricity in bulk is to be 
purchased from the Yorkshire Electric Power Co. was again before 
the Council last week. ated ài 
. The Electric Lighting Committee recommended that a resolution of & 
sub-committee instructing the Electrical Engineer to prepare plans and 
estimates “ with a view to an early application for sanction to a loan for 
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an extension of the present generating and distributing plant, providing 
as alternatives (qa) a steam and (b) vas generating plant ” be laid before the 
General Purposes Committee for discussion. 

The chairman (Mr. J. W. Turner) said that eight months had been spent 
in negotiations with the Yorkshire Electric Power Co. without arriving at 
an agreement. The proposed extension was necessary because it was no 
longer safe to rely on the existing plant. By modernising the plant they 
could reduce the running cost by more than one-third. 

Mr. Western opposed the purchase of gas-driven plant. 

Ald. Blackburn, referring to the differences of opinion as to the kind of 
plant, remarked that some people recommended a gas plant, but the 
chairman of the Electric Lighting Committee came “red hot " from 
Germany with a proposal for oil engines. Their electrical engineer told 
them that he could generate current at 0-5d. per unit, but they could 
buy it at that price and take no risk. 

After further discussion, Mr. J. W. Turner, replving, observed that the 
adoption of the minutes would not prevent the Corporation from obtain- 
ing better terms from the power company. He was informed that it was 
possible to do away with the nuisance arising from gaspla at. 

The minutes were approved. l 


Belfast.—A special meeting of the Corporation was held on 
Monday, when it was decided to rescind a former resolution in con- 
nection with the proposed extension of the electricity undertaking. 

The Town Clerk explained how the matter came before the Council, 
and pointed out that it was necessary to rescind the resolution to open up 
the subject of the extensions for investigation in order to discuss the 
details. After a discussion regarding the relative merits of the Diesel oil 
engine and steam (urbi.ies for driving. hish tension gencrating machinery, 
a resolution to obiain further expert opinion on the sub;ect was rejected. 


Birmingham.—-At a meeting of the Electric Supply Committee on 
Wednesday the general scheme for the extension of the electricity 
undertaking. necessitated by the increase in the demand during 
the last few years. was further considered. 

In October, 1911 the Council, on the recommendation of the Committee, 
decided to obtain authority to purchase from the Birmingham Tame and 
Rea District Drainage Board about 17 acres of land for the development 
of the electricity undertaking. The city electrical engineer and manager 
of the electricity department brought forward a general scheme for con- 
structing a new generating station on the land so acquired, which would 
have & capacity of 100,060 kw. 
scheme in sections. At the outset the Committee would erect buildings 
and lay down plant for 25,000 kw., and, subject to the approval of the 
Council, the work would be commenced next spring. It was hoped that 
a portion of the scheme would be finished by the winter of 1914, so that 


the Committee might be able to meet the ordinary increased demand f 


upon their resources, but it would probably be four years before this first 
section was completed. The total cost of the first section would involve 
an outlay of about £250,000. The Committee approved of the scheme, 
but before arriving at a definite decision with regard to details they will 
visit some of the principal stations in the country. They will then discuss 
the estimates of their own scheme, and early in the new year they will 
present their repcri and recommendations to the Council. 


Burton-on-Trent.—The Gas and Electricity Committee have 
decided to give à supply of three-phase current to Messrs. Morton 
& Co.'s works in Derby-street. 

The Finance Committee has been insumeted: to obtain the sanction of 


the L.G. Board to a loan of £8,500 for extensions of the electricity supply 
mains and services and transformers. 


Clacton.—The Council have decided to put down a Diesel oil 
engine and electric generator of 250 kw. capacity at the electricity 
works at an estimated cost of £5.100, and application has been made 
to the Local Govern nent Board for sanction to borrow this sum. 


Hampstead.—The Council have adopted an estimate of the 
capital expenditure required for the electricity undertaking for the 
year ending March 31, 1913, and application is to be made to 
the London County Council for sanction to a loan of £8,100 to cover 
the expenditure. 


Kettlewell.— A small local company is being formed for the purpose 
of establishing electricity supply works. Mr. John Banks is engineer 
for the scheme. 


St. Anne's-on-the-Sea.— There are now 1.220 consumers of elec- 
tricity, and as the demand is increasing an application is to be made 
for sanction to a loan of £6,000 for mains, services and meters. 


St. Helens.— Application has been made for sanction to a loan of 
£6,800 for extensions of mains, &c., during the ensuing three years. 


Stockport.—The Corporation have agreed to give a supply of clec- 
tricity in Hazel-grove and Bramhall on the following terms :— 

At £4 per kilowatt of maximum demand per annum plus 6d. per unit 
for all current consumed. A rebate (or addition) of 2s. 6d. per 1,000 units 
to b» made for every Ls. variation in price of coal based at 10s. per ton. 
The Urban Council of Hazel-grove to guarantee a minimum payment to 
the Corporation of £2,500 in five years. 

Stretford.—A pplication has been made for sanction to à loan of 
£5,500 for distributor cable and services, and £2,000 for motors to 
be let on hire. 
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It was not proposed to carry out the 


. Tonbridge.—An inquiry was recently held into the Council's 
application for sanction to borrow £2,560 for providing an additional 
100 kw. generating set at the electricity works. 


: Walsall.—A high-tension feeder cable is to b» laid for supplying 
the Caldmore district, at a cost of £1,400. 


Wimbledon.—Application is to b» made for sanction to borrow 
£5,650, including £1,000 for mains and house services, £800 for 
transformer sub-stations and £1,850 for meters. 

Mr. Dy kes (of Messrs. Handcock & Dykes, engincers to the Fixed Price 
Light Co.) has placed before the commitice a proposal as to the supply of 
energy by the Council to the company. This proposal contains the fol- 
lowing conditions: (1) That in any street or part of a street in which a 
distributing main is already laid the Council should lay services lines 
within the distance of 100 yds. from any exisiing service line laid at the 
request or for the purposes of the company, upon terms to be arranged. 
(2) That in any street or part of a street in which a distributing mainis 
not laid, the Council should lay a new main or extend an existing main 
and lay service lines as may be required by the company, upon terms to 
be arranged. (3) That the company should be allowed to arrange for a 
supply of electricity to the occupier of premises already wired in any in- 
stance where the Council have ceased to supply electricity to such 
premises for a period of at least three vears. (4) That the company 
should be allowed to arrange for a supply of electricity to promis 
situate in Maldens and Coombe district. 

The electrical engincer (Mr. H. Tomlinson Lee) has been directed to 
prepare a. scheme ‘for lighting High-street, Hill-road, Broadway, and 
Merton-road with 300 c.p. metallic filament ‘amps in lieu of the present 
50 c.p. lamps and the existing arc lamps. 


Worcester.— An inquiry was held on Wednesday into the applica- 
tion of the City Council for sanction to a loan of £7,900 for the 
electricity undertaking. 

The Chairman of the Electricity Committee (Mr. R. Clarke) stated 
that there had been an increased demand for current in the city, following 
the change over to the polyphase system, and additional plant was 
necessary. 


GENERAL. - 


Brighton.—At the meeting of the Corporation last week it was 
decided, on the motion of Ald. Carden, to instruct the Lighting 


‘Committee to consider the question of negotiating with Hove 


Corporation for the supply of electricity in bulk to Hove. 


Bulkington.—The Council will raise no objection to the Leicester- 
shire and Warwickshire Electrie Supply Co. laying electric supply 
mains in the parish of Bulkington. 


Burnley.—The Electricit; Committee recommend that the salary 
: of the electrical engineer (Mr. J. E. Starkie) bs increased by £100 a 
' year. 


Conway.—The Council have informed the Board of Trade that the 
question of establishing electricity supply is under consideration, 
-and the engineer was requested to submit at the next meeting a 
i report as to a scheme for the electric lighting of the Conway Bridge 
iembankment. 

t 


! Dungarvan.—The Urban Council will consider at the next meeting 
'the proposals recently received from firms for the supply of elec- 
‘tricity in the district. 


Electricity Supply Loans.—In connection with the Woolwich 
(Council's circular letter sont to the Metropolitin Borough Councils 
(owning electricity undertakings to ascertain their views in regard 
to the maximum period for repayment of loans from the London 
¡County Council, it has b2en decided to hold a conference to consider 
‘what steps should be taken in the matter. 


Foleshill.—The Council have received a letter from the Leicester- 


.shire and Warwickshire Electric Power Co., intimating that the 
.powers of that company to supply electrical energv in Foleshill 
. were still in existence. and were now b»?ing put into force. 


» A power station had been built near Hinckley and a supply was being 
given by the company to coxasumers in Hiickleyv. Plans were now 
compl: sted for a similar rct il supply in Bedworth, waich would be avail- 
able in a few weeks. : 

The clerk of the Council stated, in reply toa question that the time had 
already expired. By section 3 of the Company’s Act of 1904, if the 
company did not provide generating stations sufficient to supply the 
whole or part of the area of supply in two years from the 22nd of July, 
1906, the powers would expire. The Company, however, claimed that 
they were in a position to supply. 

Hull.—The Electricity Committee have arranged with the Hull 
and Barnsley Railway Co, for an extension until 1920 of the agrec- 
ment for the supply of electricity to the Alexandra Dock. 

The Corporation have decided to proceed with their application 
for the right to supply electricity beyond the city boundary in the 
Holderness-road. 
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Liverpool.—Mr. W. J. Bailes has been elected chairman of the 
Electrical Sub-committee of the Tramways, Electric Power and 


Lighting Committee. 
Swansea.—The Electricity Committee recommend the Council 


to devote £1,000 of the profits on the electricity undertaking to relief 


of rates. 

West Ham.—The Electric Light Committee have decided not to 
entertain an application from Barking Council for a supply of elec- 
tricity in bulk. 

Poplar (London).—The borough electrical engineer (Mr. J. H. 
Bowden) has reported on the policy and progress of the electricity 
undertaking. 

The revised svstem of charging, on the basis of a fixed charge per 
annum and id. per unit on consumption, has resulted in a large increase 
of business. Until the present vear the normal annual increase has 
averaged 1,000,000 units since 1906, with an increase in demand of from 
300 kw. to 400 kw. per annum. The increase this year will be from 
2,900,000 to 3,000,000 units, with an increased demand of 1,000 kw. 

The showroom in East India Dock-road has proved self-supporting, 
and has been of considerable benefit to the undertaking in the rapid 
extension of business. 

Woodbridge.—Last week the Council decided to authorise the 
Rural District Electric Undertakings (Ltd.) to establish electricity 
supply works in the district. 

Woolwich.—To enable consumers supplied under contract and who 
purchase more current than they are able to consume under the 
normal working of their business to use the excess current by addi- 
tional connections, it has been decided to allow those consumers 
whose premises are wholly lighted by electricity to install additional 
arc lamps or other lamps without increasing the maximum demand 
charge, provided they agree to pay an additional sum of £5 per 
kilowatt installed, all current used being charged at Id. per unit, 
with discount allowances as under principal contracts. To consumers 
supplied at the flat rate, and who desire to make temporary additions 
to their installations for decorative or display purposes, a charge of 
£1. 10s. is to b» made. 

An agreement has been sealed with the West Ham Corporation con- 
senting to their giving a supply of electrical energy to Messrs. S. Pearson 
& Son for use under their contract for the construction of the South 
Albert Dock, so far as energy is to be used within the area of supply of 
the Woolwich Council, upon payment. by West Ham Corporation of 
£30 per annum during the whole of the period of supply. 


TRACTION NOTES. 
TRAMWAYS. 


London County Council.—On Tuesday the Finance and Parlia- 
mentary Committee recommended that the scheme for the con- 
struction of a tramway from the Marble Arch to Cricklewood be 
dropped, as the four road authorities concerned (Hampstead, 
Paddington, and St. Marylebone Borough Councils and Willesden 
Urban Council) have refused their consent to the scheme. The 
Highways Committee, however, urge the Council to proceed with the 
proposal. 7 

The Highways Committee state that the tramway will connect at 
Cricklewood with the Middlesex tramways, and as there is an urgent 
public necessity for new travelling facilities along the route a large 
amount of traffic would be forthcoming. The scheme involves street 
widenings, estimated to cost £232,509, and the Commitice estimate 
that the working of the tramway, after providing for renewals and paying 
the debt charges, would result in an annual surplus of £11,234. 

The Parliamentary Committee point out that there is no precedent for 
the Standing Ordersof Parliament being dispensed with when the consent 
of none of the road authorities has been obtained, and they consider that 
it would. be useless to proceed with thc proposal, and that local authorities 
and others concerned should not be put to the expense of petitioning 
against the bill in which the scheme is included. 

Afu r discussi n, it was decid d to omit the route. 

The Council were also recommended to increase the plant at the 
Greenwich generating station, so as to give a normal capacity of 52,000 kw 
instead of the present capacity of 34,000 kw. "The scheme would be 
carried out in two stages. The first, to be taken in hand at once, would 
cost about £128,000, and the second, to be carried out when required, 
£99,000. The Highways Committee point out that the capacity of the 
station is now at the maximum recommended by the Joint Committee, 
consisting of representatives of the Admiralty and of the Council, who 
some time ago considered the working of the generating station in 
relation to the work carried out at the Greenwich Observatory. The 
Committee have conferred with the Admiralty as to the proposed 
increase of the plant, and an arrangement has been made on the definite 
understanding that no further extension of the station is contemplated 
beyond that now outlined. 

West Fife Tramways.—An official inspection was made last week 
of the new tramway line from Lochgelly to Glencraig and Lochore. 
The line, which is a continuation of the Dunfermline-Lochgelly 
system, was subsequently opened for traffic, ) 
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RAILWAYS. 


L. & Y. Railway.—The work of constructing the experimental 
electric railway on the branch line from Bury to Holcombe Brook is 
making rapid progress. and will probably be completed by Christmas, 
Electrical energy will b» supplied by the Lancashire Electric Power 
Co., and a pressure of 3,500 volts will be employed. 


North Eastern Railway.—In order to improve the facilities for 
developing the residential area of the Northumberland coast. served 
by their Newcastle and Tynemouth electrified lines, the North- 
Eastern Railway Co. have decided upon a large scheme of alterations 
at Monkseaton, and also the construction of a new length of railway 
from Monkseation to Seaton Sluice on the Northumberland coast. 

The existing Neweastle- Tvnemouth electrified railway will be diverted 
a short distance south of Moakscaton Station, in order, not only to improve 
the existing sharp curve at that point, but to permit of the provision of a 
new station at Monkseaton and the substitution of a bridge for the 
inconvenient level crossing at the north exit of the present station. 
The existing Avenue branch line from Monkseaton to Blyth is to be 
diverted into the new station at Monkseaton and doubled for about half a 
mile, from which northward point a new railway, two miles in length, 
having intermediate stations at Briardene and Hollvwell Bav, will 
extend coastwise to Scaton Sluice. The new section of railway will be of 
standard gauge construction, and traflic will be worked on the third- 
rail svstem, as it is intended to provide a frequent passenger service in 
order to open up Seaton Sluice as a residential areca, A commencement 
will shortly be made with the work, and the scheme, estimated to cost 
£30,000, will be carried out under the direction of Mr. Charles A. Harrison, 
chief engincer of the company, and the contract has beea placed with Mr. 
C. M. Skinner, of Newcasile. 

The extensions will be ready for use by Easter, 1914. 


RAIL-LES8. 


Chesterfleld.—The Council decided on Monday to proceed with 
their bill for powers to construct and work trackless trolley tramcars, 
and also to run motor omnibuses, &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Underground Telegraph Cables.—Dundee Corporation and the 
Chamber of Commerce are supporting the renewed efforts to persuade 
the Postmaster-General to extend the underground system of tele- 
graphs from Edinburgh to Dundee and Aberdeen. In addition to 
the memorial already forwarded it has been decided that representa- 
tives of the two bodies named will join with Aberdeen in a deputation 
to Mr. Samuel. 


Wireless Telegraph Notes.— The Brazilian Government has decided 
to erect wireless telegraphy stations in the Rio Grande do Sul, Santa 
Catharina, Sao Thome, Cruzeiro do Sul, Senna Madureira, Rio 
Branco, Sao Luiz de Caceres, and Porto Murtinho. Also that steps 
are being taken to organise a general scheme of radiotelegraphy on 
the coast of Brazil and in the interior. 


Telegraphie information has been received by Marconi's Wireless 
Telegraph Co. that the Portuguese Parliament has ratitied the con- 
tract between Portuga! and the company for the erection and equip- 
ment. of wireless stations ct. Lisbon, Oporto, Madeira, Cape Verde 
and the Azores. The total amount of the contract is 2,006,000 fr. 


Capt. Jchn Hall, of the ** Numidian,” was ar-ested at Bostcn 
(U.8. 4.) list week on the ch sg» of violation of the Wire'ess Tele- 
graph Act, on the ground th^t his vessel d d not possess auxiliary 
equi; ment suficient to send a message 109 miles. This is the 
fit summons : nd arrest oi thi; natu c yet recorded. 


LIGHTING NOTES. 


Infirmary Lighting.—The Joint Committee of Management of 
Meath Infirmary have appointed Mr. L. J. Lawless as consulting 
engineer for the electrical plant for lighting the in'irmary and the new 
county hall. 


Reigate.—The Council have authorised the substitution of electric 
lamps for 20 gas lamps in seven thoroughfares. 


School Lighting.—At the last meeting of the Croydon Education 
Committee the General Purposes Committee recommended that 
electric lighting be adopted in certain schools at a cost of £954. 

It was pointed out that no less than 11 Council schools had the ordinary 
flat burners, and as four schools were to be painted and decorated it was 
thought to be a good time to oss tae Council] to let them have the money 
to wire the schools. If they could not get the Council to provide the whole 
of the £954, then they suggested. as an alternative scheme that they 
should at least get the £400 required to fit up the four schools. 

After discussion the matter was refer ed Lack. 
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POWER AND HEATING NOTES, 


Electric Pumping.—Epsom Urban Council, after considering 
reports by Messrs, W. Vaux Graham and A. C. Gilling. have decided 
to adopt electric pumping at the waterworks. Mr, Gilling estimated 
the cost of laying a main from the electricity works to the water- 
works and of supplying and erecting an electric motor at £850. 


- Southampton.—The Council have decided that in future the 
minimum rate for the hire of electric radiators is to be 2s. 6d. per 
quarter, with 25 per cent. per annum additional rent for radiators 
above the value of 50s. The minimum term of hire will be 12 
months, with a quarter’s notice to return such radiators. Notice 
is to be given to existing consumers that new agreements must be 
entered into embodying the foregoing arrangements, and that such 
agreements would take effect at Christmas. The chairman and 
electrical engineer were authorised to purchase 100 additional 
radiators forthwith. 
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Australasia.— The ‘‘ Australian Mining Standard " says the Vic- 
torian Railways Commissioners have ordered a Strowger full-auto- 
matic telephone switchboard, similar to that recently installed by 
the Postal Department at Geelong, this being the second Strowger 
board in Australia, although others are under consideration for New 
South Wales and South Australia. The New Zealand Government 
has ordered installations for Auckland and Wellington. 


Canada.—It is announced that owing to the greatly increased 
demand for hydro-electric power in Calgary, the Calgary Power 
Company will add two more units to its plant at the Bow River hydro- 
electric works at a cost of £205,000, making 20,000 H.P. available 
with which to supply the city. 


Electric Traction in India.—At the meeting of the Bombay, 
Baroda & Central India Railway Company last week the chairman 
(Col. Sir W. Bissett) said that in conjunction with the Great Indian 
Peninsula Railway Co. and the Bombay Port Trust, and with the 
approval of the Government, an expert investigation had been 
arranged with a view to ascertaining the possibilities of improving 
the working of the line by the adoption of electric traction. Mr. C. H. 
Merz has, therefore, been engaged to prepare a report on the subject, 


FOREIGN NOTES. 


Argentina.—The '' Review of the River Plate" says Mr. G. 
Copello has applied to the Santa Fe Legislature for a concession for a 
tramway from Alberdi to Puerto San Martin, with the right to use 
either steam or electric traction. 

Mr. F. Robetti has applied to the Government of the Province of 
Buenos Aires for permission to construct an clectric tramway from 
Ostende station, in the district of General Madariaga, to the Atlantic. 

Reconquista (Santa Fe) Municipality propose to establish an elec- 
tricity supply station. 

The ad referendum contract betwcen the Comision de Fomento of San 
Jorge and Sr. Ruperto Aguirre, for an electric lighting station, has been 
approved. 

Messrs. Lambert Brothers, of Rojas, have acquired the undertaking of 
the Industrial del Oeste Electric Co. for $90,000. 

The statutes of the Cia. de Tramways Eléctricos Buenos Aires have 
been approved. The company has been formed to work a concession for 
lines in Vicente Lopez and San Martin, and to engage generally in con- 
cessions for omnibuses, tramways and railways in any part of the Repub- 
lic. The authorised capital is $500,000 paper, with powers to increase to 
$2,000,000. 

The electric tramway company in Mendoza (under the management of 
Sr. E. Wulff) has presented a petition to the new Minister of Industrias 
and Obras Publicas for permission to extend the tramways. 


Germany.— National Estimates, —The Government estimates for 
1912 (states a report by Earl Granville, of H.M. Embassy at Berlin) 
put the ordinary revenue of the posts and telegraphs at £38.909,570 
and the ordinary expenditure at £34.023,787, while the extraordinary 
revenue and expenditure on the same department are estimated at 
£151,358 and £1,081,670 respectively. 

The estimates of receipts from excise duties include £572,940 from 
lighting appliances. 

Amongst the telegraph units included in the additional troops raised 
and to be raised to increase the '' peace strength " will be one new bat- 
talion for Prussia and detachments for Saxony and Wurttemburg. (The 
two latter were provided in 1911). : 
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Norway.— Electric Smelting.—It is announced in the Norwegian 
press that experiments with a new type of nickel-refining furnace 
have been in progress for the last four months at the Technical High 
School, Trondhjem. and are now completed. They were made by 
Herr Ræder, who was deputed by the Christiansand Nickel Refining 
Works to find a satisfactory type of furnace for the reduction of 
garnerites from Egypt and New Caledonia. He is stated to have 
acquired very satisfactory results by electric smelting, the details of 
which are not disclosed. Communications on the subject should be 
sent to Herr Ingeniör Ræder, Christiansand N D AEk; 
Christiansand. 


Spain.—A concession has been awarded to Don José C. Fernández 
for the construction and working of the Vigo and Arrabales electric 
tramway. 


MISCELLANEOUS NOTES. 


Christmas Travelling Facilities..—Christmas, with its holly, 
mistletoe and yule log, is essentially the '* home holiday" of the year, 
and in these days of expeditious and comfortable travel the an- 
favourable weather conditions need not prevent anyone, who so 
desires, from joining the family circle at this festive season. We 
have just received a copy of a most attractive programme issued by the 
Great Central Railway Co. It is intended for those who are spending 
their Christmas in the Midlands, Yorkshire, Lancashire, Lincoln- 
shire, or North of England. 

On Tuesday, December 24, special expresses will leave Marylebone at 
suitable times for over 500 ditferent stations. The tickets, issued at 
extremely low fares, will be available for return on the following Thursday, 
Saturday or Tuesday, enabling those who may so desire to spend the 
special holiday period with their friends. Luncheon or restaurant cars will 
be attached to the principal trains, and the compartments represent the 
acme of comfort, being well lighted and maintained at a genial tempera- 
ture. Shop-keepers and others whose business may keep them in town 
until late on Tuesday evening will have the advantage of suitable night 
trains. (Copies of this Christmas Holidav programme can be obtained 
free at Marylebone Station, G.C.R. Town Offices and Agencies, or post- 
free from Publicity Department, 216, Marvlebone-road, London, N.W. 


Companies’ Diary and Agenda Book.—The thirtieth issue of this 
useful work was recently published by Messrs. Jordan & Sons, 
116 and 117, Chancery-lane, London, W.C. 

In addition to being a good diary (three days on a page), it contains 
some uscful information relating to limited liability companies, and at the 
end there are interesting monthly notes, postal regulations, particulars 
of foreign and colonial companies, miscellaneous legal information, &c. 
The text seems to have been carefully edited bv Mr. Jesse H. Davenport, 
and the Diary should undoubtedly prove very useful to secretaries of 
companies and all those who have business relations with limited liability 
companies. The book is published in boards, with leather backs. at 
2s. 6d. ; cloth (gilt lettered), 3s. 6d. ; interleaved with blotting, 4s. 6d. 
by post 6d. extra. 

Customs Decisions. —À recent supplement to the Australian Com- 
monwealth Customs Tariff Guide states that it has been decided that 
40 per cent. ad val. (35 per cent. ad val. under the United Kingdom 
Preferential Tariff) is payable as import duty on storage batteries im- 
ported with and for street tramcars, and 20 per cent. (P.T. also 20 per 
cent.) on switch cases containing compensating or rheostatic e :uip- 
ments, while switch cases, consisting of an iron case and enclosing 
a switch and fuses, only are admitted duty free (British or foreign), 
as are also time switches and copper tapes. The duty on round 
copper wire binders, flattened at cach end is 174 per cent. (P.T. 10 per 
cent. ). 


Clyde Electricians’ Strike.—This strike has now been settled. and 
all the Clyde members of the Electrical Trades Union. who have 
been idle for three weeks in consequence of a wages dispute, resumed 
work on Monda 

The men who were locked out by the Electrical Contractors’ Associa- 
tion restarted work as well as the shipvard electricians who went on 
strike. ‘Ihe men are returning to work at the same rates of wagcs as 
prevailed before the dispute arose. 


Electricity in Newspaper Work.—The fine new premises of the 
** Liverpool Daily Post and Mercury " are provided with electricity 
supply for lighting and power, and in the basement is placed a stand- 
by plant, consisting of two vertical Mirrlees-Diesel oil engines. 
direct coupled to Crompton dynamos. Current is. however, taken 
from the mains of the Corporation. and, besides the lighting of the 
building, all the machinery will be driven by electric motors, 


Liverpool Electricians’ Strike.— The electricians engaged on the 
steamships and in the docks at Liverpool are out on strike for a 
uniform wage of 39s. 9d. weekly. 
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London Electricity Supply Statistics.—A return has recently been | £288), (b) £52,848 (increase £18,945); carbons (a) £13,028 (increase 
issued by the London County Council showing the various electricity | £1,314), (b) £130,904 (iucrease £15,399) ; glow lamps (a) £24,444 (de- 
supply authorities under the Electric Lighting Acts, with the autho- | crease £23,976), (b) £266,414 (decrease £29,769) ; arc lamps and electric 
rised areas of supply. together with an analysis of the accounts of searchlights (a) £97 (decrease £264), (b) £1,207 (decrease £1,000) ; parts of 


AL: : ae arc lamps and searchlights (other than carbons) (4) £13,163 (increase 
each undertaking for the year ended March 31, 1911 (or Dec. 31, 1910). £2,242), (b) £111,289 (increase £19,430) ; primary and secondary batteries 


and miscellaneous statistics as to capacity, output, &c. (a) £7,607 (increase £2,807), (b) £60,153 (increase £185,543). Total of 
It is to be regretted that such a useful return should be so belated in | electrical goods and apparatus, other than machinery and telegraph and 

making its appearance, for most of the information given is nearly two telephone wire, (a) £143,983 (decrease £8,973), (b) £1,320,182 (increase 

years old. The first table gives particulars of the authorised distributors | £23,334). f 

(municipal councils and companies) and the date of commencing supply, * Submarine and other telegraph and telephone cables were included 

and this is followed by particulars of local authorities and companies | imoneelasvin 1911 butaremos dividedantoxtwoslasies: 


authorised to supply electricity in bulk. Other tables give the capacity : , . . 
and output of each undertaking, the units generated and sold for public Exports.—The exports of electrical machinery, material, &c. (a) 


and private lighting, miscellaneous statisties relating to extra-London during November, 1912, and (b) during the current YOAT from Jan. 1 
undertakings, an analysis of the accounts for 1910-11 (or 1910) of the | to Nov. 30. and the increases and decreases compared with the corre- 
London undertakings, particulars of the periods of loans sanctioned by | sponding periods of 1911, are as follows :— 
the London County Council, &c. Electrical machinery (a) £185,921 (decrease £22.233), (b) £1,780,832, 
. i y 3 € © Stole sjeo P * n pb D - 
Wimbledon.—The draft agreement between the Postmaster- | ee s ay graph a ane ee Samb HE 
General and the Council as to the maintenance of the wires for the : PERE nen CE ae (Oneroa EDS e 
, ‘ i t ERS à : (5) £1,501,765 (submarine £1,101,010, other than submarine £400,755) (in- 
Gamewell fire alarm system proposed to be installed in the borough | crease £778,963) ; telegraph and telephone a; paratus (a) £26,481 (in- 
and for the maintenance of the apparatus has been approved. crease £6,187), (b) £244.037 (increase £1,675); other electrical wires and 
cables, rubber insulated (d) £46,348 (increase £3,708), (b) £439,351 (in- 
al d | : f hi , crease £62,026); with other insulation (a) £59,198 (increase £3,621). (b) 
material and apparatus imported into this country (a) during | ¢641.145 (increase £258,480) ; carbons (a) £649 (decrease £93), (b) £10,632 
November, 1912, and (^) during the current year from Jan. ] to (decrease £3,827) ; glow lamps (a) £10,439 (decrease £5,062), (b) £163.211 
Nov. 30, with the increases or decreases compared with the corre- | (increase £11,555) ; are lamps and searchlights (a) £1,196 (increase £8), 
| 


Imports.—The following are official values of electrical machinery. 


sponding periods of [911 :— (h) £14,572 (deerease £1,421 ; parts of arc lamps and searchlights (other 
Electrical machinery (a) £108,689 (increase £27,117), (b) £1,056, IS] (in- ! than carbons), (a) £1,392 (decrease £540), (b) £17,651 (increase £1,859), 
crease £83,554); *telegraph and telephone cables (a) £29,889 (other than ? primary and secondary batteries (a) £33,195 (increase £17,852), (b) 
submarine) (decrease £483), (b) £278,105. (submarine £6,474, other ^ £200,485 (increase £59,067). Total of electrical goods and apparatus, 
£271.031) (decrease £53,143); Celegraph and telephone apparatus other than machinery and telegraph and telephone wire, (a) £304,409 (de- 
(n) £23,967 (decrease £1,072), (b) £197,323. (increase £5,106); other ! crease £15,775). (b) £4,049,753 (increase £1.142,706). 
electrical wires and cables, rubber-insulated (a) £8,261 (increase £052), !  #Submarine and other telegraph and telephone cables were included 
(b) £851,017 (increase £2,409) ; with other insulations (a) £2,666 (decrease in one class in 1911, but are now divided into two classes. 
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Detectors and Cable. Street Lighting. 

Tenders are invited by the Commonwealth of AvsTRALIA for Innishowen Rural District Council require tenders by noon 
the supply and delivery of 30 Detectors and paper-insulated Jan. 3 for lighting the streets of CARNDONAGH (co. Donegal) with 
lead-covered cable at Melbourne. Tender forms, specifications, 14 50 c.p. Electric Lamps. Mr. Robt. Moore (‘The Workhouse, 
&c., may be obtained at the Commonwealth Office. 72, Victoria- Carndonagh) is Clerk of the Council. 


street, London, S.W. See also an advertisement. 


Diesel Engine and Dynamo, Water-cooling Apparatus, Pipe Work, &c. 
Steam Turbine and Alternator, Condensing Plant, Rotary Converter ABERTILLERY (Mon.) Council require tenders for 100 kw. 
and Transformers. Diesel engine and Dynamo, Water-cooling Apparatus, Pipe 
DUNDEE Corporation invite tenders for supply, delivery and Work, Overhead Crane and Switchboard Panels. "lenders to 
erection of a 5,000 kw. Steam Turbine and Alternator and Con- the Clerk by noon, Dec. 10. 
densing Plant, and 500 kw. rotary Converter and Transformers. 
Specifications, drawings and form of tender, &c., from the 
general manager and engineer, Mr. H. Richardson, M.I. E. E. 
Tenders must be lodged with the town clerk, Mr. W. H. Blyth 
Martin, City-chambers, Dundee, by first post Friday, Dec. 20. 
Tramway Rail Fishplates. 
Lonxpon County Council require tenders by 11 a.m. Dec. 17 for 
the supply of 3,000 pairs of Tramway Rail Fishplates. Form 
of tender. &c., from the Chief Officer, L.C.C. Tramways, 62, 
F'iusbury-pavement, London, E.C. 


Steam Dynamo, Switchboard, &c. 
FenLuaM (London) Guardians want tenders by 2:30 p.m. 
Jan. 9 for supply and erection of Steam Dynamo, Switchboard 
and Connections at the workhouse, Specitication, &c., from the 
Clerk, 129, Fulham Palace-road, W. 


Electric Crane. | 

BkLrFAsT Harbour Commissioners require tenders by Jan. 1 

for supply and erection of 120-ton Electric Derrick Crane on the 
Alexandra Wharf. Specification from Harbour Engineer, , 


Two Water-tube Boilers, Superheaters and Mechanical Stokers. 
Dewsbury Electricity and Tramways Committee invite 
tenders for Supply and Erection of Two Water-tube Boilers, 
"uperheaters and Mechanical Stokers. Tenders to the Chair- 
man by noon Dec. 17 


Arc Lamps, &c. 


Tramway Overhead Equipment. 
RaAMsBOTTOM Council require tenders by 10 a.m. Dec. 17 for 
supply (in part) and erection of Overhead Electrical Works for 
3l route-miles of tramways. Specification, &c., from the 
Council's offices. 


Electric Cables, Lamps, &c. 

The Broken Hrtrr (Victoria) Propy. Co. (Ltd.), Melbourne, 
require tenders by Jan. 22, 1913. for 12 months’ supply of 
General Stores, including Electric Cables and Lamps, Copper, 
Iron, Oils, &c. Schedules, &c., can be seen at the Company's 
London offices, 3, Great Winchester-street, B.C. 


Rotary Converters. 

Tenders are invited for the supply. delivery and erection in 
Melbourne of four 1.500 kw. Rotary Converters for the City of 
MELBOURNE, Specification, &c., from the Agents for the 
City Council, Messrs. Mellwraith, MeEacharn. & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C. Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


Switchboards. 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 
of switchboards for Queen-street Wharf. Auckland. Specifica- 
tions, &c., from Messrs. W. & A. McArthur (Ltd.), 18-19, 

: Silk-street, Cripplegate, London, E.C., where drawings may be 

EASTBOURNE Corporation want tenders by Dec. 16 for supply inspected, and where tenders, addressed to the Chairman, 
of 99 long-burning flame arc lamps and accessories for street Auckland Harbour Board, Auckland, N.Z., will be received 
lighting. Specifications from the Borough Electrical Engineer. . until Jan. 6, 1913. 
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Steam Turbo-alternators. 


Siemens Brothers Dynamo Works (Lid.) have obtained the 


Tenders are a!so invited for the supply, delivery and erection contract for the supply of Tantalum traction lamps for the Aberdeen 


of two 4,000 kw. 'Three-phase Steam Turbo-alternators for the 
City of MELBOURNE. Specification, &e., from Messrs. Mellwraith, 
McEacharn & Co. Propy. (Ltd.) Billiter-square-buildings, 
London, E.C. Tenders to the chairman, Electric Supply Com- 
mittee, Town Hall, Melbourne, before 2 p.m. January 24. 


Standards and Poles. n; 

Tenders will ba received until Jan. 6, 1913, at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1,700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from tho Publie Works 
Office, Wellington. | | 


Weir Feed Pump, Steel Piping, &c. 

WELLINGTON (N.Z ) Corpn. require tenders by 4 p.m. Feb. 6 
for supply of a Weir Feed Pump, Wrought Steel Piping and c.i. 
Fittings for the Electric Tramways Department. Conditions 
may be seen at 73, Basinghall-street, London, E.C. | 

Series or Turbine Centrifugal Pump (with Electric Motor). 

NaPIER (N.Z.) Borough Council require tenders by Dec. 30 for 
supply of Series or Turbine Centrifugal Pump (with Electric 
Motor) capable of delivering 830 gallons per min. through 
2,000 ft. of 12-in. c.i. pipe into a reservoir at a height of 160 ft. ; 
also similar Pump and Motor for delivering 415 gallons per min. 
through 6,850 ft. of 12-in. c.i. pipe at a height of 315 ft. Alterna- 
tive proposals will be received. Only goods of British manu- 
facture will be accepted. Specifications may be seen at 73, 
Basinghall-street, London, E.C. 


Wire. 


Steel 


The SovrH AFRICAN RAILWAYS ADMINISTRATION require 
tenders for the supply of 107,580 yds. of Insulated Wire, 6,336 yds. 
of Flexible Wire, and 25 cwt. of Hard-drawn Bare Copper Wire, 
for delivery during February, 1913. "Tenders will be received 
by the Secretary to the Tender Board, South African Railways 
Headquarter Offices, Johannesburg, up to noon Dec. 31. Copies 
of conditions and forms of tender are expected to be received 
shortly at the office of the High Commissioner, 32, Victoria- 

. Street, London, S.W. 
Converters. 

Tenders will be received at the State Railways Electricity 

Department, Paris, on Dec. 23, for supply of two sets of 
. Converters. 
Coal-Han dling Plant. 

The Port and Railway Council, LovRENQo Marques (East 
Africa) will receive tenders until 2 p.m. Jan. 17 for supply and 
erection of coal-loading plant at Lourenço Marques harbour. 
Electric power is available. Specification from the Direcção 
Geral des Colonias, Lisbon, on deposit of £2. Os. 6d. 


Electric Cranes, &c. 

Tenders will be received at the Ministry of Public Works, Rio 
de Janeiro, until Jan. 16 for harbour works at JARAGUÁ (State 
of Alagoás, Brazil), including six Movable Electric Cranes, one 
fixed Crane, Railway Lines, &c. The Brazilian Treasury autho 
rities, 53, New Broad-street, London, E.C., will receive deposits 
from tenderers. 
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. Walsall Town Council have accepted the following tenders for 
annual supplies of stores to the tramways department :— 

Anti-Attrition Metal Co., trolley wheels ; British Insulated & Helsby 
Cables, mechanical ears, section insulators (air-gap) ; British Thomson- 
Houston Co., controller fingers ; British Hele-Shaw Patent Clutch Co., 
Pinion wheels; J. W. Caparn, malleable iron castings; Edison & Swan 
United Electric Light Co., “ O.K.” dry cells; Electric & Ordnance 
Accessories Co., arc lamp globes, S.E. opal and arc lamp carbons ; 
Fleming, Birkby & Goodall, strand wire; Le Carbone, “ S.S." carbon 
brushes; National Rail & Tramway Appliances Co., brake blocks; 
Siemens Bros. & Co., Tantalum lamps ; Brownhills Chemical Works Co., 
lubricating oil, pitch and creosote oil ; A. Goldie Engholm, P. and B. and 
Blackley tape; J. Gilbert & Son, best solder; J. North Hardy & Son, 
linen frame tape and linen tape; Pinchin, Johnson & Co., air drying 
Voltalac. 

The Hart Accumulator Co. have secured the contract for the 
Supply of storage battery of 222, 700 A.H. cells, and automatic 
reversible booster, for the Talcahauno electricity works, South 

erica, 


line for the year 1913. 


Ayr Corporation have accepted the tender of Walter Scott 
(Ltd.) for the supply of Sandberg rails at £1,930. 15s., plus 5s. per 
ton payab‘e to the patentee, and that of Caliender's Cable & Con- 
struction Co., at £2,048. 133., for cables. | 

Sheffield Council have extended their contract with A. Revrolle 
& Co. for the supply of 14 panels of e.h.t. three-phase sub-station 
switchgear to provide for 14 further panels at the same price (£1,682). 

The tenders of T. A. Ashton & Co. have been accepted (at £121 and 
£16) for wiring and fitting work at the Penistone-road depot and wiring 
and bell fitting at the Corporation-street baths respectively. 

For supplying two watcr-tube boilers with chain-grate stokers, super- 
heaters, &c., the tender of the Stirling Boiler Co. has been accepted, at 
£7,790. 

The following tenders have been accepted by Watford Urban 
Council for the supply of a small electrically-driven pumping plant 
in connection with their drainage and sewerage works :— 

British Westinghouse Co., alternator; J. Howden & Co., engine ; 
Electric Construction Co., switchboard panel. 

The Council, while accepting the above tenders, protested against 
certain of the conditions as to the performance of the contracts laid 
down by the British Electrical and Allied Manufacturers’ Association 
and stipulated for by the firms tendering. 

The following contracts were accepted at Tuesday's sitting of the 
London County Council :— 

Morgan Crucible Co., copper flexibles to motor brushes, £250; Buck 
& Hickman, dynamometers for testing motor cars, £527. 15s. 

For electrical insulating materialsthe tenders of L. Andrew & Co. (£53), 
W. Geipel & Co. (£46), General Electric Co. (£36), J. N. Hardy & Son 
(£173), J. G. Ingram & Sn (£275), Micanite & Insulators (Ltd.) (£11), 
ani Siemens Bros. & Co. (£447) were accepted. — . 

Sunderland Council have accepted the following tenders :— 

Cable Accessories Co., 727sets street lighting fittings; Ferranti Ltd., 
and Reason Manufacturing Co., meters; British Insulated & Helsby 
Cables, house service fuse boxes, switch pillar for mains extensions, about 
294 yds. of 0-25 cable, &c. ; India Rubber & Gutta Percha Co., 220 vds. 
19/20 service cable ; A. Reyrolle & Co., oil switch ; British Westinghouse 
Electric & Mfg. Co., two-phase meters. 

West Ham Council have decided to extend their contract for cable 
with the British Insulated & -Helsby Cables for two years as from 
March 31 next at the present basis charges. 


Stretford Council have accepted the tender of G. Brady & Co. (at 
£80) for the supply of an electric service lift. 


The concessionaire of the new electricity station to be erected 
shortly in Curuzü-Cuatii (Province of Corrientés) has accepted the 
tender of the Anglo-Argentine General Electric Co. for the complete 
plant. The plant includes two 150 kw. direct-coupled Witton 
steam-driven sets with water-tube tvpe boilers. Eighty 10-ampere 
Angold arc lamps will be used for street lighting. 


Commonwealth Contraets.—The  Postmaster-General's Depart- 
ment have placed the following contracts :— 

Sydney.—Maritime Wireless Co. (Shaw system), wireless telegraph 
material, £7,890. 

Melbourne.—India Rubber, Gutta Percha & Telegraph Works Co., 300 
steel battery brushes’ 2s. 2d. each, 300 battery spiders ls. bid. each, 
10,000 zines 8g;d. each; W. T. Henley's Telegraph Works Co., 10 miles 
cable £126 per mile, 10 miles ditto £102 per mile, 10 miles ditto £65 per 
mile; A. J. Todd & Co., 2,990 protectors £174. 12s. 8d. ; Maritime Wire- 
less Co., 30 Hartman & Braun ammeters £180, and wireless telegraph 
gear £150; H. W. Sullivan, telephone ear-piece receiver £135 ; Mephan 
Ferguson Propy., bolts and nuts, from £17 to £37. 10s. per ton (total, 
£1,135). | 


MUNICIPAL REPORTS AND ACCOUNTS. 


d 


- Cheltenham.—The accounts of the electricity supply department 
for the year ended March 31, which were adopted by the Town 
Council, show capital expenditure £168,217 (increase £2,134). The 
sinking funds amount to £57,960. 

The year's revenue was £23,026 (increase £373), working and general 
expenses were £9,347 (decrease £186), and there was a not profit of 
£928, after meeting capital charges, including £2,051 for interest and re- 
pryment re deficiency loan. £400 has been placed to reserve fund and 
£600 to renewals fund and £464 carried forward (compared with £537 
brought forward from previous year) Units sold were 1.867,559 
(1,773,218). 

Ilford.—The accounts of the electricity department for the year 
to March last show capital expenditure £189.022 (increase £6.490). 

Revenue was £33,112 (compared with £31.805 in previous year), gross 
profit was £14,493 (£13.969), and net profit £1.602 (£1,400). — Coal cost 
0-47d. (0-46d.) per unit sold, and total costs, exclusive of capital charges, 
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were 1-02d. (as in previous year). The maximum load was 1,856 kw. 
(1,809 kw.), and th^ load factor 21:05 (20-82). Units sold were 3,422,782 
(3,299,927), and the average price obtained was 2-02d. (2-02d.). 
 Fremantle.—The income of the Fremantle (W.A.) municipal 
tramways and electric lighting systems for the year ended Aug. 31 
was £32,709, and the gross profit £12,461." After providing for capital 
charges the net balanca was £128. The result of year's working 
was the b3st on record. 


` Middlesbrough.— The accounts of the electricity department for 
the year ended March 31 show capital expenditure £129,184 (increase 
£3,726), of which £33,559 has been redeemed. 

Revenue was £20,955, working and genera! exponsos were £10,679, 
and interest and redemption and sinking fund contributions amounted to 
£7,337, leaving a balanze of £2,890, of which £1,993 has been trans- 
ferred to special redemption fund and £897 to reserve. Total cost per 
unit, other than capital charges, was 1-05d. (compared with 1:147d. in 
previous year). Units sold were 2,439,534. 


Newcastle-on-Tyne.—The accounts of the tramways department 
for the half-year to Sept. 30, which were submitted to the Tramways 
Committee on Thursday last, show traffic receipts £111,091 (increase 
£2,415 over corresponding period of last year), street-lighting receipts 
£2,310 (increase £110) and public building lighting £315 (increase £3) 
Total increase was £115,954 (increase £2,163). Total working ex- 
penses were £61,297 (increase £3,837) and, after providing for capital 
charges, the net profit was £6,658. 


Oldham.—The gross capital expenditure of the tramways depart- 
ment at March 31 last was £441,046 (increase £13,343), of which 
£333,746 remains outstanding. 

The year’s revenue was £102,099 (compired with £97,843), working 
expenses (including energy) were £71,185 (£69,577), and there was a 
deficit, after meeting capital charges, of £2,414 (£1,307). Average total 
revenue was 12-616d, (12-3994.) per car-mile, and working expenses 
(including power) wer» 8-796d. (8-817d.). 2,097,813 pissengers were 
carried and 1,910,740 car-miles run. The general manager (Mr. J. W. 
Dagdile), in his report, calls attention to the excessive price per unit 
puid to the Electricity Committee for energy. This charge is 14d. per 
unit up to 3,502,092 units, and 1]d. por unit beyond. 

Sheffleld.— Estimates of the electric supply and tramways 
departments were submitted to the Corporation on Wednesdav. 

For the year ending March 25, 1914, the electric supply department 
estimates its surplus at £10,695, although for the present financial vear 
it only expects £3,314. The legal proceedings in connection with the 
wiring and fittings department have, it is reported, reduced the profits 
of the department by £2,000, but in 1914 a profit of £3,000 is expected 
from this department. ‘The receipts for the supply of electrical energy 
for light, heat and power, are estimated at £104,166, and at £115,958 in 
1914. The estimates are based upon a continuance of good trade and 
normal working conditions, and also on the assumption that no alteration 
is made in the working of the wiring and fittings departments. 

The Tramways Committee have decided to increase the amount 
transferred to renewals fund from £25,000 to £30,000 a year. The esti- 
mated profit from the tramways undertaking which will be available for 
relief of district rate for the year ending March 25, 1914, will be £26,058, 
and the estimated net balance for the ycar ending March 25 next is 
£27,740. The total income for the current year is put at £355,233, and 
for the year ending March 25, 1914, £363,019. The total expenditure 
for the current year is £320,461, and for 1914, £329,929. : 


BOOKS RECEIVED. 


(Coptea of the undermention?d works can be had from The Electrician office, post free 
(aneas otherwise stated), on receipt of published price, adding 3d. for books published 
nudler 23., and 9 pec cent. for books published net. Add 10 per cent. for abroad or for 
foreign books.] 

“ Transactions of the Royal Society of Edinburgh." Vol. XLVIII. 
Part II. Session 1911-12. (Edinburgh, 1912: R. Grant & Son.) 29s. 6d. 

** Radioactive Substances and Their Radiations.” By E. Rutherford, 
D.Sc. (Cambridge, 1913: University Press.) 15s. net. 

“ A Laboratory Manual of Alternating Currents.” By J. H. More- 
croft. (London, 1912: Longmans, Green & Co.) 7s. 6d. net. 

' Journal” of the Institution of Electrical Engineers. Vol. XLIX., 
No. 216. (London, 1912: E. & F. N. Spon.) 5s. 

“ Notes on the Materials of Motor Car Construction.” 
Berriman. (London, 1912 : St. Martin's Publishing Co.) 5s. 

“Science Abstracts." Vol. XV., Part I., No. 179. Section A.— 
Physics. Section B.— Electrical. Engineering. (London, 1912: E. & 
F. N. Spon.) Each part, 1s. 6d., post free. 

“ The Beginner's Guide to the Microscope.” By C. E. Heath. (London : 
P. Marshall & Co.) 1s. net. 

* Wireless Telegraphy, Simply Explained.” 
(Lonodn: P. Marshall & Co.) 6d. net. 

* Physikalische Grundlagen der Elektrotechnik.” By Dr. F. F. 
Martens. Vol. IL Eigenschaften des Magnetischen und des Elektrischen 
Feldes. (Brunswick, 1913: Friedr. Vieweg & Sohn.) Paper covers, 
M.7-20 ; bound M.8. 


By A. E. 


By H. T. Davidge. 
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: PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been spec'ally 
compiled by Messrs. MEWBURN, iLa & Pryor, Chartered Patent Agents, 70 and 22 
Chancery-lane, London, W.C. — 

Whenever the date applied for differs irom the date on which the application was lodg:d at 
the Fatent Office, the former is given in brackets after the title. E 


1911 SPECIFICATIONS. 
21,723 Parsons & Batt. Synchronisation of clocks. 74 
24.995 BousriEgLD. (Dutton.) Bleck signalling apparatus for railways. : 
25,031. CALDWELL. Fire and temperature alarm. 
25,109 LANCASHIRE Dynamo & Motor Co. & SippELey. Apparatus for automatically 
maintaining a uniform load on the prime mover of an alternating-current gene- 
rating s?t. 

Consists of a dirzct-curront machine mechanically coupled to an alternator, and a 
storag: battery elictrically connected to the direct-current machine. An apparatus 
controlled by th* a!t-rnating current is provided for regulating the field strength of 
the direct-current machine, so that when the generator suppli«d by the alternator 
is below th» normal the said machine acts as a generator and charges the battery, 
and whon th? said a!t?rnatine current exc2eds the normal the direct-current machine 
acts as a motor receiving current from the battery. 

25,244 BLEN.iBIM. Electric clocks. 

25,364 PauL. Overhead systems for transmitting electricity. (29/11/10. Addition 
to 28,687 10.) : 

25,377 J. Stoned & Co. & Darker. Couplings for electric mains or wires on railway pas- 
senger coaches and other vehicles. 

27,189 Hirst & Broox. Electric resistances. 


1912 SPECIFICATIONS. 
1,18) Lownen. Incand2sc2nt electric lamps. 

Relats to improvements in lamps with drawn filaments. The invention consists 
in forming supports for the filament out of the filament itself. by looping it at the 
s»veral bends and then preferably twisting such loops rop? fashion, or welding the 
two parts of the loop tog:thzr. These looped or twisted portions are bent over both 
at the upper and lower ends of the bends, and their extreme ends are then secured 
directly to a non-conductive support by heating the glass supporting ridges, and 
embedding th2 ends of the twisted loops in the glass when heated to a plastic con- 
dition, only attaching them by paste or enamel by any convenient method to the 
contral stem of th» lamp. This allows the usual hooks or similar independent sup- 
ports to b» eliminated. 

1,839 Sotomon. Induction furnaces. (Addition to 9,031 /11.) : 
2,817 MACFARLANE ENGINESRING Co. & MACFARLANE. Electric power transmission 
apparatus. 

R:lat2s to variable sped power transmission system, and has for its object an 
improvement in th» construction of such apparatus whereby the power supplied by 
th? prim? mover is effzctively utilised for the production of a driving torque in the 
driven shaft, and that without loss of power, whatever the speed of the driven shaft 
may bs. According to this invention, two continuous-current machines are em- 
ployed having their armatures in series, the primary machine having one member 
coupled t» the primer mover and the other member coupled to the driven shaft, the 

auxiliary machine having one member coupled to the prime mover and the other 
member fixed; exciting windings on th? poles of both machines are connected so 
that th? voltag2 produced in each armature is in the same direction round the main 
circuit, th» series windings on th? poles of th? auxiliary machine are so connected 
tnat th? voltag? dus to them opposes that due to the exciting windings. 
2,902 Stanton. Hygienic attachment or cover for telephone mouthpiec?s. 
3,772 Wickie. Electric couplings or connectors. (9/7/12.) 
3,812 Ges. Siemens & Co. Electric searchliehts. (29°4/11.) 
4.431 Branson. Arc lamps for optical lanterns and the like purposes. 
5,035 WHITE & Parsons. Intercommunication telephone systems. 
(Robert Bosch, Firm of) Brush-holders for magn:to machines for 
electric ienition. 
5,854 TiscHENKO. Apparatus for th» electro-deposition of iron. 
14,267 PLANIAWERKE  AKT.-GEs. FUR KOHLENFABRIKATION, 
electric furnaces. (21/7;11.) 
16,144 RicHTER. Electrical contact plugs for switchboards or th? like, and the method 
of producing the same. | (10,7/11.) 


—  —— MÀ 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t)are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application an asterisk ts affixed. 


November 18, 1912. 


26,469 TROTTER. Magnetic compasses for us2 on aeronautical machines. 

26,474 Cox. Spreaders for telephone-rec?ivers casings.’ * 

20,485 Gasiorowsxl. Apparatus for electric sterilisation.* 

26,499 DgozNHARDT. Automatic telephonic apparatus. (Addition to 3,978/12. 18/11/11, 
G:rmany.)* 

26,502 Goss. 


Carbon electrode for 


Electric alarm clocks.*, 


November 19, 1912. 
Electrical switches. (Divided application on 13,195,112. 5/6.) 
26.548 Quain. Incandesc2nce filament lamps. 
26,579 BowrEv. Telephones and such-like apparatus. 
26.585 PRAETORIUS. Acrial ropeway systems, trolley wire systems, and the like. 
26,596 B.T.-H. Co. (G. E. Co., U.S.) Indicating and recording flow meters. 
26,597 B.T.-H. Co. & Watson. Automatic regulators for dynamc-electric machines. 


November 20. 1912. 


26.517 WYNNE. 


26,631 JORDAN, GAMBRELL, & GAMBRELL.  Radiometers, thermo-galvanometers, and 
the like. 
26,639 SaAREL. Methcd of testing electrical apparatus. 


26,646 VANDERVELL & MipGLEv. Apparatus for starting internal-combustion engines 
and for generating current for lighting and other purposes. 

26,651 SmitH. Adapter-holder for use in electric lighting, power, and heating.* 

26.657 MgvEn-HENNIGER. Telephonic apparatus. (20/11/11, Germany.)* 

26,671 Horton. Electrical switches.* 

26,690 B.T.-H. Co. & WHITAKER. Electric rotary converters. 

26,081 B.T.-H. Co. (A. E. G., Germany. Automatically stopping electric hoists.” 

November 21, 1912. 

26,716 MittER. El:ctric lampholders and fittings. 

26,720 BARRON & BARRON. Electro-deposition of metals on wire. 

26,732 Jupces. Alternating and direct-current organ-blowers. 

26,752 WirsoN. Charging storage batteries. (21/11/11, U.S.)* 

26,782 DERRIMAN. (Automatic Enunciator Co.. U.S.) 

26,809 BRrrisH WESTINGHOUSE ELECTRIC & MFG. Co. 
Co., U.S.) Int rruption of electric circuits.* 


November 22, 1912. 
26,823 Lonse & Lopog. Dynamos. 
26,846 SmMyTH. Magneto-electric machines, 
26,879 JouusoN & THORROWGOOD. Controlling railway signals. 
26,893 FROGER. Wcltaes regulators fordynamcs. (23.11/11, France.)* 
26,899 B.T.-H. Co. & WHITAKER. Regulation of electric rotary converters. 
26.904 GRAHAM & Rickets. Electrical indicating, recording, and like arrangements, 
26,912 MIDDLETON, BAKER, & FARNDON. Starting switches for electric motors. 


Telephone systems. * 
(Westinghouse Electric & Mfg 
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LEG AL INTELLIGENCE and then proceeded by its method of calculating the amount of deprecia- 
s tion to reduce that sum to £7,000,000. In considering that point they 

—— | must have regard to the life of the plant, and by life he meant the period 

The Telephone Arbitration. of time for which the plant could be efficiently used, eliminating the 


human element and changing conditions consequent on changing busi- 
ness. That was the basis Mr. Gill e:unciated at the start. ‘Phe Post 
Office, on the other hand, had taken as its basis what was called effective 
life, the period of efficient user diminished by changes brought about 
for business reasons. He submitted that the basis adopicd by the 
company was the correct one. 

Sir Alfred Cripps concluded his speech yesterday (Thursday). 


On Monday the Railway and Canal Commission resumed the hearing 
of this arbitration. 

At the outset the ATTORNEY-GENERAL said that, as the result of pro- 
tracted negotiations between himself and Sir A. Cripps, they had suc- 
ceeded in arriving at a settlement of all outstanding matters in the claim 
other than the questions now under discussion before the oe In 
those outstanding matters there would have been in one item alone 80 s l 
compensation lenk: cach of which would have had to be decided accord- The Solicitor-General then addressed the Court on the question of the 
ing to its own facts and circumstances in as many separate actions, and cost of raising capital. 
all of which would have had to be treated in great detail. The first four | The hearing was adjourned. l 
headings of the company's claim were comprised in the part. of the case The arbitration, which began ore June 10, is expected to conclude to-day 
now under discussion. What they had succeeded in disposing of were (Friday), and the ju 'gment of the Commissioners will be reserved until 
the remaining headings of the claim (5 to 12). As to heading V., plant | next sittings. 
constructed after taking the inventory, they had agreed on a sum of 
£439,390. Heading Vl. was a small matter, and had been agreed all Telephone Contracts. 
along. Headings VIL, IX., X. and part of VLI, comprising land and 
buildings, plant and assets of the company not the subject of previous 
agreement, private wire business, and other matters, had been agreed at 
an inclusive figure of £1,225,000. The remainder of heading VIII. re- 
ferred to structural alterations to premises, and was agreed at £6,460. 
Heading XI. related to certain stores and tools to be taken over by the 
Post Office, and was agreed at £290,000. The final heading (XII.) dealt 
with certain furniture, fittings and fixtures, for which they had agreed on 
a sum of £87,026. The result was that for items in the claim for which 
the company originally claimed £3,292,996 thev had now agreed on 
£2,055,468. He wished to add that, in spite of the long time they had taken 
in coming to a settlement, they could never have arrived at a compromise 
but for the reasonable spirit in which Sir Alfred Cripps had met him. 

Sir ALFRED CRiPPS wished to make it clear that those agreed figures 
| 


At Portsmouth County Court last week his Honour Judge Gye heard 
an action brought bv the Postmaster-Ceneral to recover £5, due for tele- 
phone rental. After hearing evidence his Honour gave judgment and 
said the authorities had purposely left the instrument at the house, after 
it had been disconnected, for the purpose of drawing rent ; vet they had 
a perfect right to go and take it away, and knew the man did not want it. 
The contract placed upon subscribers an onus that was unfair and in- 
equitable, and if he had his way he would refns: to eufores every single 
contract that came before him, but unfortunately he was governed by a 
decision in the High Court, and he could not do it. He said it was a 
shockingly immoral contract and he gave judgment reluctantly for the 
Postmaster-General, but it would be paid at the rate of 6d. a month, 
which will extend the payments over 17 years. 


had no bearing whatever on the matters now before the Court. 

Mr. Justice LAWRENCE said it was a great relief to the Court to feel that 
those headings had been disposed of in such a businesslike way. It was 
evident that getting rid of not only 80 compensation cases but a number 
of other complicated heads of claim as well had relieved the Court from 
a sitting of almost indefinite duration, and the parties from great loss in 
the matter of costs. He thought that Counsel had acted very wisely. 

Sir ALFRED ChRiPPS then continued his summing up of the case for the 
National Telephone Co. on the question of plant valuation. Dealing 
with the item for separate establishment, he said the Postmaster-General 
had raised the question of piecemeal construction with the object of 
whittling down the claim of the company. 

Mr. Justice LAWRENCE said there was some evidence that piecemeal 
construction was more expensive. The cost of ordering and estimating 
must be more in piecemeal construction. 

Sir ALFRED CRrPPS : In the case of ordering and storage the figure was 
built up almost entirely on storage, ordering being an incidental point. 
The total sum under that head was £800,000, and it had been attempted 
to whittle it away without putting before the Court any other estimate. 
The other side never came to close quarters with the company's figure, 
and he submitted that the company had substantiated this part of its 
claim. He contended that the company was entitled to the 10 per cent. 
for contractors’ profit which it had claimed. If employers saved that 
sum by undertaking the responsibility, trouble, wear and tear, &c., they 
were entitled to recover it from the person to whom they were called upon Re Metropolitan Flectric Tramways (Lt4.;—On Tuesday Mr. 
to hand over the work. Justice Neville sanctioned the reduction of the capital of this company 

On the question of plant valuation, he dealt with depreciation. That | from £1,500,000 to £1,078,504 by writing 15s. off each of the £1 deferred 
part of the case was most important, and required careful consideration. | shares. It is proposed to consolidate every four of these 5s. shares into 
The Post Office estimated the value of the plant when new at £12,000,000, | £1 shares and to amalgamate the deferred with tho ordinary shares. 


HATH ETT TAR UTON OONO OOOO OUOU OROA TUU AN TOOTOO TUTTUU TANU UO TTA 


FINANCIAL MATTERS. 
AUKON OOND CHUTHLTHTHLTLLHH THE UUO TUOTU TUO N O TEU UTE AU UTA TU ULL LU 
’ it was safe to say that it would not only be one of the greatest develop- 

COM PANIES MEETINGS AND REPORTS. ments in the on. but also onc of the most satisfactory from the stand- 
— MÀ point of producing cheap power and of requiring comparatively little 

ADELAIDE ELECTRIC SUPPLY CO. (LTD.)—Mr. J. B. Braithwaite | expense for [upkeep and maintenance. In addition to these great engi- 
stated at the meeting on Tuesday that they had expended on capital | necring undertakings, the company had constructed new lines of railway 
account £102,616, bringing up the total to £485,619. The receipts | in many directions and had carried out improvements on the old lines to 
from private supply were £48,617, as against £36,476 in the previous | meet the demands of traffic. Th»general manager of the Western Canada 
year, and power supply produced £17,515, against £14,140, or a tetal | Power Co. had approached the directors to ascertain whether their com- 
increase of £15,346. The other items of revenue also showed increases | pany would be prepared to purchase power from the Western Canada 
and there was a total increase in their own business of £17,648. Co. The directors came to the conclusion that, although the works at 
BRITISH COLUMBIA ELECTRIC RAILWAY CO, (LTD.)—At the meeting | Lake Coquitlam would supply all the power which their company would 
on Tuesday the chairman (Mr. R. M. Horne-Payne) said that their two | nced for several years, it would be wise to secure an alternative supply of 
hydro-electric installations which had been so long under construction | power. The offer received from the Western Canada Co. was not accept- 
were beginning to earn money. In February last the first unit at Jordan | able, but a counter-offer put forward by the directors had not yet been 
River was put into operation, and it had delivered power to the City of | accepted by the Western Canada Co. The prosperity of Vancouver 
Victoria ever since with satisfactory results. The second unit was also ; had to a very large extent been created by the enterprise of their 
completed successfully about a fortnight ago, and they were increasing | company during the last 10 years, and in 14 years they hid “grown 
the water-storage capacity in accordance with the original plans, so that | from nothing " to be the largest electrical enterprise in the British 
they might increase the plant unit by unit to its ultimate capacity of | Empire, with, possibly, one exception. There had been delay in deli- 
about 45,000 H.P. They were providing in advance for the increasing | vering plant and rolling stock, but they could not foresee that their bust- 
demand for power in Victoria and the surrounding districts, where it | ness was going to increase 50 per cent. in six months. Thev had kepi well 
seemed probable that the company’s business would increase rapidly. | ahead by building lines into territories pra-tically unsettled when the 
The completion of the great hydro-electric development at Lake | company first went there, with the object of building up those districts. 
Coquitlam and Lake Buntzen was well within sight, and he thought | They were to-day giving a splendid service on several lines which did not 


In the City of London Court the Postmaster-General sued Mr. R. 
Nickolls, electrical engineer, for £5. 19s. 8d. telephone service. 

DEFENDANT said his payment was due in February, previous to which 
he complained about the service. He was continually complaining. and 
then he was cut off in February. For the whole of the year he had had 
no use of the telephone, and in February the Postmaster-General would 
want another £6. 10s. from him, and all for nothing. When he had the 
telephone it was more hindrance than use. He could get to the West- 
end and back and do his business before he could get through on the 
telephone. 

Judge LvMrLEY Sita, K.C., thought it rather hard that the Post- 
master-General’s stiff contract entitled him to‘ recover payment for 
service which was not given; but there it was. Defendant should have 
been sued in March, and then he would have paid, and had the telephone 
during the year. 

Mr. Percy METCALF, from the Controller’s department of the Post 
Office, said the delay was owing to the pressure of business in taking over 
the telephone from the National Telephone Co. 

Judge LUMLEY SMITH said that was a poor reason. It was a hard case 
on the defendant. He thought the Postmaster-Gencral should make an 
arrangement with defendant which would be just and reasonable, and he 
adjourned the case for that to be done. 
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even pay opcrating expenses. At the present moment they had exten- 
sive development plans mapped out, which would benefit all concerned. 
DORMAN, LONG & CO. (LTD.)—At the mecting on Wednesday the 


chairman (Mr. A. J. Dormen) said that the capital expenditure was 


chiefiv incurred in the erection of a turbine clectrie station to utilise the 
exhaust steam at the Britannia Steelworks. It was supplving all the 
clecirie. surrent required for. Britannia Works, the elcetrically-driven 
mille, end the wire works at a greaily reduced cost. It had been in 
operetion for a few months only— quite long enough, however, to satisfy 
the directors of its compleie success and to justify the large expenditure 
incurred. 


INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS C), (LTD.)— © 


The directors’ report for the year ended September 30 states that after 
provision for doubiful debts, the net profit was £51,247. 7s. Adding 
£4,656. 14s. 6d. brought forward and deducting £9.375. the dividend on 
the preference shares paid in January and July, and £3,125, the pre- 
fercnce dividend accrued to Sepi. 30, the disposable balance was 
£43,404. 1s. €d., which, after providing for the proposed dividend on the 
ordinary shares, left £5,904. Is. 6d. to carry forward. The directors 
recommend that the payment of the half-yearly dividend of 5s. per share 
(or at raie of 5 per cent. por annum) be made to the preference share- 
holders and that a dividend of 15s. per share (or at rate of 74 per cent. 
per annum) be paid to the holders of ordinary shares, both dividends to 
b» payable on the lsi prox. The general business of the company has 
been fully maiviaiied. The price of their principal raw material had coa- 
siderable and irregalar fluctuations during the year, making the future 
position very uncertain, and there was a material decline towards ihe 
close. Ta March a general coal strike occurred and July brought a 
London dock strike which interfered both with the free delivery of the raw 
material they were receiving and the despatch of the:r manufactured goods. 
The trading of their French factory and some of their foreign agencies 
had not been satisfactory, while other foreign agencies had produced 
quite gratifying results. ‘The volume of the submarine cable work had 
increased, and the steamers " Dacia" and “ Buccaneer’ have had 
employment. ‘The ‘ Slivertown " has just completed the laying of a 
submarine cable between Australia and New Zealand, and will probably 
leave for home towards the end of this month, when the contract period 
of guarantee should terminate. Profits in this branch of the business are 
somewhat severely limited by competition. The works at Silvertown 
and Persan have been maintained in the usual state of efficiency. The 
directors regret to record the death of Mr. B. Bishop and Mr. D. McNaught, 
the former having served the company since its inception and the latter 
for about 25 years. Mr. J. Y. Buchanan resigned from the board at the 
beginning of the ycar. 


ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
Mr. A. R. Mons, who presided at the meeting last wesk, said that 
their traction receipts had fallen off £2,685, while the lighting showed 
an increase of £1,684, but there had been an increase in expenditure 
of 41,131. The falling off in the traction receipts was to be accounted 
for by the fact that theirs was a fair-weather undertaking, whereas 
August and September in the year under review had been extremely 
wet. The extra expensss were practically duo to the higher cost of 
coal and coke They would have to spend a certain amount on further 
generatiog plaut and they ex pected they would have to find a further 
£8,0C0 on capital account to. meet the demands for their lighting load. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


BIRCHINGTON & WESIGATE ELECTRIC LIGHT CO. (LTD.) (125,675. — 


. Reg. Dec. 3, capital £5,000 in £1 shares, to carry on the business in. 
dicated by tho title, and to adopt agreements with Sir William J. 
Ingram, Bart., L. J. Simms and F., J. Cornford. Private company. 
Reg. vthce: Town Hall Buildings, Westgate-on-Sea. 

ELECTRIC TRAMWAYS OF R'!BSIRAO PRETO, BRAZIL (LTD.) (125,7€0.) 
Reg. Dee 7, capital £210,050 in 200,009 preferred ordinary shares of 
£l cach and £00,020 deferred shares of le. each. Objects: To con- 
struct, purchase, lease or otherwise acquire any tramway or tramways 
in tie State of Sao Paulo, Brazil, to equip aud work same by electri- 
city, steam or cther power, and in particular to enter into an agree- 


ment for the acquisition of a business of tramway proprietors at 
Ribeirao Preto, in the said S ate. 


TRAMWAYS, LIGHT & POWER (LTD.) (125,699.) — Reg. Dec. 3, capital 
£600,C0) in 560,000 preference, 200,000 ordinary and 100,000 deferred 
orlinary shares of £l eich, to take over the undertakings of the 
Nottinghamshire & Derbyshire Tramways Co., the Derbyshire & 
Nottinghamshire Electric Power Co, the Leamington & Warwick 
Electrical Co. (Ltd.) and the Leicestershire & Warwickshire Electric 
Power Co., and to carry on tbe business of contractors for the con- 
struction and equipment of tramways and railways with electric or 
other mechanical power, owners of tramways, light railways. 


VOIGT & HAEFFNER (ENGLAND) (LTD) (125,729)—Reg. Dec. 4, 
capital £10,000 in £5 shares, to acquire inventions in relation to im- 
provements in apparatus for the control of electricity. Private com- 
pany. First directors are A. Haeffner (chairman), G. Cooper, M. 


Mueller and M. Vogelsang (all permanent). leg. office : 95, Colmore- 
row, Birmingham. 


English, 228—229; Foreign, cash or three months, 225. 


MORTGAGES AND CHARGES. 


EGHAM & STAINES ELECTRICITY CO. (LTD )—Issue, on Nov. 28, of 
£500 debentures, part of a series of which particulars have already 
be?n filed. 

GRINDELL-MATTHEWS WIRELESS TELEPHONE SYND. (LTD.)—Par- 
ticulars of £3,300 debentures, created Nov. 28, 1912, filed pursuant to 
sec. 93 (3) of the Companies (Consolidation) Act, 1908, amount of 
present iesue being £2500. Property charged: Company's under- 
taking and property, present and future. No trustees. 


RECEIVERSHIP. 


SIMMS MAGNETO CO. (LTD.)—Notice of appointment of A. White, 
79, Wool Exchange, E.C., as receiver and manager, by order of Court, 
dated Nov. 22, 1912, has been filed pursuant to sec. 91 of Companies 
(Consolidation) Act, 1908. 


CITY NOTES. 


ees 


MEMORANDA (Dc. 12).- Bank rate 5 per cent. since Oct. 17, 1912- 
Prico of silver, £93d. per oz. Consols 743—74;x4. for money ; 741 — (oxd 
fcr account. Conso’s Pay Day, Jan. 5; Stock and Shares Continua. 
tion Days, Pec. 27 and Jan. 13. Ticket Days, Dec. £8 and Jan. 15. Pay 
Days Dec. Z0 and Jan. 16; Mining Shares Carry Over Day, Dec. 24. 

Prices or METALS (Lcucen).— Cezzer, cash, 753 ; three months, 764° 
Lead, English, 183—183; Foreign, 18—181;  Spelter, 264—263 23 

ron 
Clevelani, cash, 67/3; three montha, 68/2. 


BRITI3H ELECTRIC TRACTION CO. (LTD.)—The dividend for the half 
year to Sept. 30 on th» 6 per cent. cumulative preference stock has 
been declared. 

BRITISH ELECTRIC TRANSFORMER CO. (LTD.)—This company is 
inviting applications for an issue at ipar of £42,285 6 per cent. cumu- 
lative preference shares of £1 each. 

CALCUTTA ELECIR:C SU?PLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks ended Sept. 27 amounted’ 
to 1,2:8,793, compared with 1,032,358 units in the corresponding four 
weeks of 1911. For the tive weeks ended Nov. 1 the units delivered 
amounted to 1,336,195, compired with 1,116,403. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
and registers of holders of the 5 per cent. first and 4} per cent. second 
debenture stock will be closed from from Dec. 17 to 31, inclusive. 


EASTERN TELEGRAPH CO. (LTD.)— This company announce the pay- 
ment on Jan. l5th next of dividend at rate of 31 per cent. per annum 
(Diss tax) on the preference shares for the quarter ending 31st ir st. and the 
third quarterly dividend of 11 per cent. oa the ordinary stock (tax free) 
in respect of the profits for the vear ending Dec. 31. The transfer books 
of the ordinary stock will be clos: d from Jan. 7th to Jan. 14th inclusive. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors have declared an interim dividend for the quarter ended 
Sept. 30 last of 2s. 6d. per share (tax free), payable ou Jan. 15. The 
share register will be closed from the 7th to the 14th prox. inclusive. 


ELECTRICITY SCHEME FOR DORSEISHIRE,—The County of Dorset 
Electric Supply Co. (Ltd.) has been formed to deal with the as yet unex- 
ploited field for electric supply in Dorsetshire. There are a good number 
of towns in Dorsetshire without electric supply, and the company pro- 
poses to operate over a wide area, covering Dorchester, Sherborne, Wim- 
borne, Swanage, Blandford Forum, Wareham, Bridport, Shaftesbury and 
other towns. . The majority of the directors are Dorset men, and support 
in raising the necessary capital is anticipated from the county, the pro- 
spectus being issued this week. The prospectus refers to a favourable 
report by Mr. W. €. €. Hawtayne, M.LE.E., and it is estimated that 
(without allowing for depreciation) the revenue should be equal to rather 
more than 9 per cent. of the total capital. The company takes over one 
going concern (the Lyme Regis Co.), which paid 4 per cent. in its second 
year of working. With the cheap electric lighting, which is now obtain- 
able with metal filament lamps, there ought to be a good field for giving 
supply to small towns of this kind. Of the directors of the new company, 
Dr. J. A. Hosker is also a director of the Bournemouth & Poole Elec- 
tricity Supply Co., and Mr. F. W. Reynolds is a director of the County of 
London Electric Supply Co., the City of London Electrie Lighting Co., &>. 


MANX ELECTRIC RAILWAY CO. (LTD.) —l'he directors have declared 
a dividend of 5} per cent. per annum on the preference shares, placing 
£1,000 to reserve for special renewals and £920 forward. 


MELBOURNE ELECTRICSUPPLY CO. (LTD.)—4À final dividend of 5 per 
cent. (making 7} per cent. for the year), with a bonus of 1 per cent., 
both tax free, has been declared in respect of the year ended Aug. 31. 


WESTERN TELEGRAPH CO. (LTD.)— The directors have declared the 
first quarterly interim dividend of 3s. per share (tax free) for the year 
ending June 30, 1913, being at the rate of 6 per cent. per annum. The 
transfer books will be closed from the 14th to the 20th iust. inclusive, 
and the dividend will be payable on the 21st inst. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—The 
directora have decided to pay, on account of the dividend accrued to 
the 51st inst., a dividend on the 6 per cent. cumulative preference 
shares at the rate of 3 per cent. per annum. 


ROWS «| ELECTRICAL COMPANIES’ SHARE LIST. 


Price RATE BUSINESS 
a8 El Div NAME. Wood. | PERCENT een Weak TO 
LINE Week | B |IncorDec|  _—9s AGGREGATE. —— || igen z Deo.li |Yigoso| DYS | Dac It 
ended. B (a) No. es Amount jas or Dee ee a C a | High- Lows 
weeks. a a est. . 
ee ee E Electricity Supply. E sd. | id 
Aberdeen Corporation.....| Dac. 4 1,355 | — 53. 27 41,933 + 518 uth & Poole Elec. Su» Ord.....| 94-10} | 5 4 9 Mar, Sep] - 2s 
CAirdric..s.ccscreseeeseeee| Nov. 22 | 7308 | + 34 | 48 | 14350 !4 3507 | 19 4/9 "Bor 4l per Cent gere Sa Ore ries) con aie og PES Raps |! e 
Anglo-Argentine TESSERE] Dec. 9 53,056 + 9,134 49 2,029,354 + 125,766 10 6/0 Do. r Cent. Cum. Second Pref. ETET 10 —10} | 5 14 0 | Feb, Aug 10} ee 
Ashton-under-Lyne ....... is 7 403 | + 24 37 15.779 i+ 389 St. 4195 Do. P per Cent. Deb. Stock (red.) . 93 —100 | 419 0 | Jan, July E on 
Ayr Corporation... .. «ese " 7 187 | + 1 2? 10,687 |+ 268 5! 4/6 | Brompton & Kensington Elec. Sup. Ord.. 31—91l S 8 0' March... 8 2 
Barnsley q02500€4900909299999* Nov. 29 202 + 24 48 8,725 =e 169 5| 3/6 ! Do. 7 per Cent. Pref. oe ee nearer ere sens 8) —9 | 3 17 9 Mar, Sept 9 ee 
Barrow wccscccccccecovses| 09 29 327 | + 48| 48 18,180 |+ 3,345 [ sS». ' 4% | tCentral Elec. Sup. Co. 4% Guar.Dsb.Stck.| 95 —93 |4 1 6 June, Dac 5 4i 
Bath Electric Trams, Ltd...| Dec, — 4| | 639) — , 53) 49 | 43175 |+ 2264 | ^5 2/6 | CharingCross(W. End & City) EL Sup. Co.| 4ł}—5} 14 17 6 Feb, Aue | $i) 4 
Birmingham Corporation...] 7 | 11,278 | + 2661; 36 | 386179 |+ 115.278 || 5 25 | Do. 4j per Cent. Pret. ......- eee] 4b -4P |414 9 Fo. Aug | 23] a 
Birmingham & Midland....| Nov. 29, 962} + 92, 48 | 45328 |+ 3114 | sti 49, Do. 4 per Cent, Deb, Stock (red) cits] 9$ —95 | 4 3 O, Jan, July | 1008) 100 
Blackpool & Fleetwood..... oe es ee m ee St. i 44% Do. 4} per Cent. Deb. Stock (red. ). eves 995 —1014; 4 8 € oe . 
Blackburn Corporation.....| Dic. 4 1,047 | + 47 | $36 43,933 |+ 963 5| 2/3 | Do. City Undertaking 44% Cum. Pref. 4 —44 15 0 0 Jan, July |. ** | oe 
Bolton Corporation .......| » 8| 2465|+ 119] 36 93.078 + 157 5. 2/0 | Chelsea Electric Supply Ord. .........4.4|] 41 —5 5520 arch... ds oe 
Bombay .ccscosesecsceses| Nov. 8] 3,274] — 76 | 45 135,526 J+ 5,055 [iSt | 43% | Do. 4} per Cent. Deb. Stock (rad). 98 —101 4 9 Q June, Dac | ses -o 
Bournemouth Corporation .| D:c. 7 1,391 | — 36 | 35 68,274 |t 2,098 [| s¢ 44° | Chiswick Elec. Supp. Corn Ist Mort. Db. 90 —93 | 4 I6 9 921 
Bradford Corporation ..... . z e Es "s e | 10, 6/0 | City of London Electric Liehting Ord.....) 16 —13 !4 9 0 Feb, Aug | !?ij 16k 
Brighton Corporation .....| „» 8 785 | + 37| 36 | 38463 |- , 958 | 10 6% | Do. 6perCent. Cum. Pref. ..........| 12 —!13} 4 3 O' Jan, July |. * 
Bristol Trams &Carriage...| » 6| 6431 | + 509] 41 | 339.097 |+ 28.525 | St | 595 | Do. Sper Cent. Dab. Stock (red)......| 118 —122! 4 2 0 ; June, Dec | +e- +e 
Burnley Corporation......- " 7 1,23 | + 121 15 23,304 |+ 2301 i] St 44% | Do. 4i per Cent. 2nd Deb. Stock (re1.)..| 19) —193 (4 7 5 , Jan, July T oe 
Burton Corporation .......| w 8 255 | + 1 | 36 9,829 |— 455 | i 10, 4/0 | County of London Elec. Supply Ord. ....| 1!4—12 , 5 0 0, Feb, Aug 12 | 11i 
Bury Corporation.........| » 8| 1229) + | 98| 36 | 42023 |— 42 | 10 6/0 | Do. 6perCent. Cum. Pref. ....-.. e| 108—121 1 419 0 Mar, Sept |. TIE. 
Calcutta Tramways Co. ... ü 7 | R65,736 | +R9,076 23 |R1,388,274 |+ R88,169 St. ! 439 Do. 4} per Cent. Deb. Stock (red.) 2| 105 -19314 3 3! Jan, July ue ME 
Camborne-Redruth .......| » 7 133 | + 14 | 49 6,434 [+ 500 || St 43°, Do. Second Deb. Stock ...scesecoeees} 93 —101 | 4 9 0 | May, Nov. | 101 |. 99 
Cardiff Corporation........ i 7 2,343 | + 126| 36 88257 |—- 1,252 .? | Edmundson's Elec. Corp. Ord........... i-i | Juns, July |. *: d 
Central London Railway ... M 7 5,624 | + 107| 23 112,890 {+ 3,766 | 5 E. Do. 6 per Cent. Cum. Pref. e.s.. eee 3 —3) e May. Nov. 3 T 
City & South London D à ” 8 3,075 | — 627) 23 67.492 |— 5,953 M st [4 o^| Do. 4j perCent. Ist Mort. Deb. (red). 84 —37 5 3 4 July . oo 
Cork Electric Trams Co....| » 5 4 =~ 37:9 23491 |— 942 |  & 3/0 | Folkestone Electricity Supply Co. Ord. ..| 443—541 | 5 !7 6 | April, Oct | ** | oe 
Croydon . | Nov. 29| 1635| + 112] 25 | $3536 |- 512] 5 2/6| Do. Sper Cent, Cum. Pret... | 445b |417 6 Min Sept | ej +s 
Devonport & Dist. ‘Trams $ » 29 476 | + 17 48 25,691 |+ 1,740 i St | 43% | Do. 4% Ist Dab. Stock (red.) ME 92 —95 | 4 14 9 | Feb, Ane ; ee 
Dover Corporation.........| Dac. 7 186 oe 36 9,076 |— 576 | 5 To Hove Electric Lighting Ord. 74—3 512 6 | April, Oct | ** | ee 
Dublin & Lucan Railway...| ,,. 6 H2 lp 4 SUE lr cn | st! 44°% | Isle of Wight E, L. & P. Co. Deb. Stock . 83-91 |5 10, .. | e oe 
Dublin United ...........| |» — 6| 5250! — 154| 23 | 132627 j~ 8,136 lj 5 4/9 | Kensington & Knistsbrdae Ord. ......| 7-3} , 51! O, Feb, Aug | ++] +s 
Dudley-Stourbridge .......| Nov. 29 833 | + 68 | 48 42913 | + 927 || 5| 6% | Do. 6 per Cent. Ist Pref. ...eseeeeese 5 —56 (5 9 O' Jan, July | ** ee 
Dundee Corporation .......| Doc. 4 1,124 | — 17| 2 35.357 [+ 909 i St, 4% | D> 4 per Cent. Deb. Stock (red.).. 92 -9355 4 4 0 | ois ee se 
East Ham Council....seee- is 7 1,020 | — 41 36 38,721 |— 8690 | St. 4% | Kensington & Knztbe. Co. & Notting Hin | 
Exeter Corporation essee» i 6 265 | — 4| 36 11,951 |— 748 I Co. (Joint Station) 4% Dab, Stock (red... 91 —S4 4 5 O | April, Oct T eo 
Gateshead & Dist. Trams...| Nov. 29 1,065 | + 45 | 48 90.246 I+ 135 Ji St. | 4495 | Kent Elec. Power Co. Irred. Deb. Stock ..| 73 —32 | $5 !0 O | Jan, July | ** oe 
Glasgow Corporation .....| De 7 | 18,532 | — 2389 | 27 | 510.686 |— 9,774 || ^3 1/6 | London Elec. Supply Ord. .eseseceseeeee| 18-72, 1315 0, Mar, Sept] isl ot 
Glossop Trams eesesasecer »» 7 120 + 5 49 5,738 mm 33 5 3/0 Do 6 per Cent. Pref. Sets Se: 00 96 s. 4] —5 5 11 9 | Mar, S2pt 4t ee 
Gloucester Corpn esesesne oe ee ee ee oe ee ; St. 495 Ds. 4 per Cant. Ist Mort. Deb. PE 9) —231 1 6 0 Jan, Jaly. 911 se 
Gravesend-Northfleet s.es. Nov. 2? 203 + 14 48 10,160 d 98 | 5i 2/0 Metropolitan Electric Supoly Ord. $27. ^s 31 —3t 5 3 0 Aoril, O:t i ee 
‘Great Northern & City Rly.| Dec. 7 1,497 | — 219, 23 | 32459 |— 874 | 5 27 Do. 4} per Cent. Cum. Pref. ....... i 41 —H 5 0 0! Jan, July | 4: 4l 
Greenock & Port Glasgow...| Nov. 2) 725 | + 53| 48 38,605 I+ 3,967 | St.: 43% | Do. Hi per Cent. D2b. Stock Ist Mort.. 93 3102!4 8 0 | Juas, Dee oe . 
Halifax Corporation.......| Dx. 3 1,707 | — 6 | 135 73,052 |+ 1,096 lee 34%, Do. 31 per Cent. Mort. Db. Stock red.)| 85 —33 | 319 6, Jan, July | ** oe 
Hartlepool Tramways TEKE) ee ee ee ee ee oo | sel 44?5 | Midland Elec. Corp. forP. D. 4} Ist Mart. Deb: 9) -I)i i 4 3 3 we ee ee 
Hastings Elec. TramsCo....| » 5 659; + 19 . e . St: 4192 | Newcastle & District E.L. 4 Mt. D>. St. | 81 -83 15 2 0 M joe 
Hong Kong. esocvevosesocne ee oe ee oe ee ee | 5 2/6 Newcastle Elec. Supply 5 per an naa- : 
Huddersfield Corpn..... se js 7 1.933 | + 165, 37 72.285 |+ 1,651 Cum. Pref. . sees] 49-42 | 5 2 6'Feb Aug | cs | oe 
Hull Corporation ......... a 7 3,022 | + 28 35 106,924 |t 1,471 100: 44%! Do. 4$ per Cent. ist Mort. Ds exis 395 —93 | 4 |l 6, Jan, July 360 .. 
Ilford District Council .....| Nov. 30 332|— 65| 35 16,940 |— 2.207 | 100 5% | North Metro. Elec. Power Sup. 5 Morts.. 98t —1214, 4 !3 6 | m 93) oe 
Ilxeston District Council...| Dec. 4 109 | = 11 36 40») |— 751 10, 6/0 | Notting Hill E. L. Co. «96 Noa.Com. Pref. 10 —11 5 9 0 M $4 ae 
Ipswich Corporation....... i 7 316 | + 3 | 36 16,365 |— 110 | 5, 3/0 | Oxtord Electric Ord. ..... eee eere th —o} 9.9 O0, March ....| ** ee 
[sle of Thanet Qo s RAS [TI 7 203 + 8 10 3.351 SS 118 | St. 495 Do. 4% Deb. Stock dí a-aeis E E E E 6? —32 4 7 0, oe ee ee 
ju esssoccseceeecesc | NOV. 27 121 | + 10; 43 6,1603 |t 174 5| 5/0 | St. James & Pall Mall Elec. Ord. ........| 949 1014 17 6, Feb, Aug | se | ce 
eighley Corporation ..... ee vu aie oe s 5i 3/6 Dc. 7 per Cant. Pref. .. vd 6t —?! 416 6! Feb, Ang Cre] oe 
Kidderminster & District...) e 29 91 | + 4| 43 5.705 |+ 104 I sc 3195| Do. 3h per Cent. Deb. Stock (red, s| 85 —33 1319 6! Jan, July | 89] «- 
Kilmarnock Corporation...| Dec. 7 116 | + 1j 22 4,832 |— 163 5| 2/3 | Smithfield Market Electric Sun. Ord. cas 1i—li M 85. uere] $$] os 
Kirkcaldy Corporation..... » 4 258 = 14 ee oe 4 4/9 South London Elect ric Supply Ordesvs 2k —31 518 3 April NN 13; es 
Lanarkshire Trams Co......| » 5| 1,425] + 8| 49 72072 |+ 16127 st | 5% | Do. 5% Ist Mort. Stoz« (rel) . 93 9114 09 2, sta 99}, 93} 
Lancashire United......... " 4 1,233 | — 8] 48 65,957 |+ 190 |: 1! 9/82 | South Metro. Elac. Eas QE Ist Pro Dal., ,9 9 6 Feb, Aug | <= . 
Leamington ee ee ee ee ee oe oe ~ 6 . ee ee 1,07; Do. 6 per Cent. 2nd Pref. e wes h-i i 6 8 0 Feb, Anz . ae 
Leeds Corporation......... " 7 7,92, + 153 | 36 231,485 |+ 9,68) ii St 44% | Do. 44 Ist Deb. Stoc k (red). EET EEE E E e 411 9! April, Oct ee 
Leicester Corporation .....| » 7 2,670; + 150: 49 125.309 |+ 4,295 sl 1 Urban Electric Supply Ord. wo... eee eee. t .. | Apil, Ost . ee 
Leith Corporation......... $i 7 533 | + 31 | 129 29.485 |t 552 5. 2/) | Do. 5perCent. Cum. Pref. ex 3/- in Certs 21 —3] 3 5 9. Aprl, Oc A we 
Lincoln Corporation....... is 7 i121 | + 4 36 4,614 |- 39 Tl St. | 449, | Do. 4b per Cent. Ist Mort. D29. ...... |. 894—835 1 5 6 O | Aril, Oct BSl, us 
Liverpool Corporation.....| Nov. 30! 11,851; + S69] 43 574.133 |+ 25,249 li 0/6 | Waste Heat & Gas Eles. G:n. Stations ..| 145—142 160 17 6 May, Aug. vis e 
Liverpool Overhead Rly....| Dec. 8 1537! + 165| 23 37,557 I+ 3,174 5 4/6 | Westminster Elec. Sup. Ord... eee eee 8} IL 5 2 9! Mar, Sint oe " 
LlandudnokColwynBay Ry.| , © 101; — 34 i — 3t 5| 2/3 | Do. 4i per Cent. Cum. Pref. ..........] 44—54} 14 5 9! Jan, July |. ©] oe 
London County Council ... $i 6| 41091 | — 225 | 3% (1,452,785 |— 74,654 | . 
London Elec. Ry. Co...... » 7| 14432 |— 0020, 23 301,315 [+ 4.520 
ore ie nens » ? 9,236 "à i x mb ler — 13,540 
westoft Corporation..... 5 151 1,71 - aatri th i * 
Manchester Corporation «..] n — 7| 16455 | + 552| 36 | 605723 |+ 21464 Eletric Railways ail Tanvi. 
Mersey Railway........ee. s „35l l6 49,506 |t ,86 Traine Prak Ori. arisini A-A x April ....] ee Ms 
Merthyr cacus eos ateae | Nov. 29] (196) + 3] 43 | 9578 |- 370 | Hl og | Bath Elec. T een Pet lo) ASE [6 3 6| Jan, Jal | ep ce 
Metropolitan Dist. Railway. D:c. 7| 12,703 | + 407| 23 287,779 |+ 22,978 Sty | 419 D. A Ist Mort, DA. Stock (ral) oo 76 Lal $11 0 | April, Oct 2: » 
Metropolitan Elec. Trams...| Nov. 29 8,374 + 222); 48 420,717 |— 432 | St 44° | B'ham Dist. Po var & Traz 4l Ist Deb. Stk 91 —93 4 '6 9| Jan, July = aa 
Middleton ........... ee. "s 236 | + 7, 48 16003 |— 327 | IU 495 Bristol Tramways & Carriage Ord. ...... 5! —5 613 0, Feb, Aug ve oe 
Nelson Corporation .......| Dac. 7 173 | + 10 | $35 7.78 |t 434 10 492 | Do. Cum. Pref. Qu MMC NETT M. - ne | ae 
Nos Mo De ea cc wi esed s edd os SED pr D. nie doce d 102 —1901 3 12. 3 | Feb, Aaz TUE 
ewport (Mon.)...........| p 3 3 3 X — ee re 207 PE 7321. 14 —213 2 anas, Dec l 
Northampton Corporation an E 465 ^ K 133 13.48 a Lu j a ey punc nane YPE O: ri NoaCu n pes i | is | J i 5 A 
am ton & Hyde...| Nov. 29 33 328 j+ Ld rou M rs uar Duae Deut $261. eee 9. 34 9 0. Feb, Au 934] 99} 
Oldham Corparation.......| Dic. 8| 1.985] + 125| 37 | 761033 |+ 4517 |, St) 6% | Do. 6per Cent Cum Pref. scent] 3 ci? is ata ae ie 
Perth (N.B.) pono UE 6 2,025} + 235) 49 91,807 i+ ne 937 |, St 597 Do. 5 ber Cent. Perp2tual Deb, ......| 92 —35 5 1 3 Aorit, Ot | 95 e 
Perth (W.A.) Elec. Trams.. _ s MS ] St 142 Do. 4} por Cot. 2a D:5. Stock ......|. 77 —31 511 0 May, Nov 3) .. 
Peterborough ........ Nov. 27 115 | + li 43 6,5523 |+ - 375 ' St 3" Central London Ordinary SIYE o orerar 2| —331 1312 3. Feo, A12 9624 BI 
Forlsmoutn Corporation... uM - 5 Us x i St. 49, | Do. 4 per Cent, Prof, Stack wesc sacese| 81 —3) 4 16 6 e, Aag) 83) e 
Potteries eccíetsocci00í0í0€29 T] 2? 2,187 + 127 43 93.036 1,179 : St 44° D> 4} per Cant P-at ds cut dd. 103 —11) 4 1 9 | i. vg 
Preston Corporation.......| Doc. 4 742) | + 11 35 231919 I+ 1376 i St 294 Do. Delara Srgs n NOn de oo eee et 8) —» 2 8 9 Eb o 8l6 8) 
Rotherham Corporation ...|  ,, 4 88 | + 149; 135 37,405 {+ 3,028 |) Yo, 419 Da 4 par Coat Dioseeceseseee nte 1) —1)2! 313 0 |. Jan, Jal; | 10221! .. 
Rothesay..... eee e eee ees] Nov. 22 40 | t 2 43 10,533 |+ 50.) i St VE | Cit; & South Loa ba iy. 20v Ord. ... 334 303,3 8 6 | Fao, An? | 3/7 fs; 35t 
Salford Corporation ....... Dec. 9 4953 | + 236) 35 182,204 I+ 4,390 EN 5% | Do 5 por Snt Psp Prot.c139l) (uuu 0132 =i 4 !) 91 Fr Ady 12? = 
Shanghai € «0000900909049 ee . ee ee oe E 5», Do. (1335) Peace MUNI NN. 12? —Iil ig 1) 2) 5, Ax: | ee ae 
Sheernes3 i to Nov. 22 45 + 5 43 2.433 — 74 St. 5% | Do (1221) wigce Sotvekrse eerie scene E RECO ONU 12) —Itt 41) 6) f: X12 | oe . 
Sheffield Corporation .....| Dx. 8l 7,108) + 619] 37 | 248,199 |t I1LI3I thoes) 59? ! Dy (12) ... DETTE I2 tik) 41) Q' £o» Aa? | LLI 1098 
Singapore Trains ......... Ks sx ; sa - $5 | St 4. | Do. 4 per Cont. PeprudOE....| 3 —300 4 0 00 May, doe] o. 
South Staffs ....-..-...| s. 22| 1,022} + 173| 43 | 42337 |+ 3,595 || 19 579 | Gatesneal & District Tram: Essen | 3-904517 OF | eA ses 
Southampton. Pere r rr eee! Doc 4 1,043 — 9J 35 41,828 = 137 10 .. Gt Nortiera & Ay Riy. Pref. 271 (18 | 2j ze N Bos. A12 2 h : 
Southend Corporation. "EP T: 4 HIE! + 62 3) 23.522 + 3,135 i 1 7:d | Hastinzs à D.strict Ee Trans, 6% soo b rend 320. Ar, 3s3t | ^ i 
Southport Tramways ..... Nov. 2) 235 | + 8| 43 143931. |— 223 |. St ETC Do. 4b 23. Ses v irc cr deua a t 3 2 0 Axa Jof a T 
Stalybo'dge,Hythe,&c.,Jt.Bd.| Dæ. 7 653 | — 6 | 35 23,703 |— 44,613! 10 2 Imperial Trà n vi/3 EM "pc M dU NEC MO. a Hees Saget. a e 
Stockport egeeeresererese se ; xs is oum P j 10 .. Do. 6 per Cont. Prof. oa cedi. d 5s Mir, Sipt l e e. 
Sunderland Corporation.... in 8:- 1269-4) + 59) | 35 47,170 j= 1,321 «ag 46) Do. 4$ per Cat. D: ee MC 5 By 3% 53) 9 Jar Jay oo lee 
Sunderland District ...... s 4 | 463 + 17: 5 2.497 n 157 |. ps DA lof Tnaet E. T. & lt 5»: zat. Disks. 2p $11 oJ Aar, Sept ix a 
Swansea Trams ..........| Nov. 23 L122 | + 72, 43 95,375 |t 310 ji €t 4», Do. 4petC:t..D29. 3192€ eee s ifs! 412? & JaJa Boss - 
Swindon Corporation...... - >i . T we . y 19, 5/6 ! Lanarkshire Tram vazs .... 3,294, 517 9 wan, Aag! oe zi 
Taunton... nh » 291° 431 + S| 48 2,186 |+ 111 | St. 5% | Lancs Utd. Trans 5’ P-ior LiD: 3: 8i — 3: 65 )5 Jar. Jay paea cud 
Tynemouth and District .. » 2) 142 | + 2! 43 11,602 |— 923 i} SC! 4"5 | Loadoa &octric 45 0:2. Sick «esse. 30 ipo T 97): 9*1 
Tyneside Tram Co. PPM D :c. 4 416 | -- 2) 23 11,201 x 573 4 St | 4 Do. 4% Pest. es edes we Sion dias TE xg 413 9) Le | 320) 73] 
Wailasey Corporation ....| , 7 957 | — 42| 35 49.43) |— 213 ^ "19 T tondan datei Press 3 5 Orn. PIX us 3! =} | f | Jan Jay | 5 5t 
Walsall Corporation ....... i 7 585 | + 19 | 42 23,323 + 78) St.| 4% Do. 4perGsnt. Ist Mac. Dav. Stozc ..|. Z3 —75 5 5 5. 3 pu Jay 7»4| 74 
Warrington Corporation ...| „ 8) 430 | + 30| 35 | 15410 | LORE Se | 7 | Mersey Con Ord. Stost cese PUT 14 qu, Fan, Aus | ub d 
est Ham Corporation.... an A4583) = o : — , Orl....... 1h -13 41> ə E 11 
Weston-super-Mare........| Nov. 23 2414+ 1| 48 pode d. diee us o Er a olla inc eM S ELM WT AM. M 
Wolverhampton Cc. ...... » 29 SJL | + 60 | 43 23,408 |+ 944 1 0/6 | Do. 5 per Cant. Cum Pik ud eu. o Prag 155 1) 0 Feo, Aug i it 
Wolverhampton Corpn.....| Dx. 4 977 | + 24 : T V St|4i?o | Do, 4} per Cent. Dab. Sigo eurer 295 —)» 414 9 Jas, July Ss de 
a a e Nov. 2 fio t 21 RE pr x A St. | 5% Do, Sper Cent. Db. Stock ...ececarace| Jt —J/ So. 9.) e pe E m 
Fexname.esoeceocovccecooc T] n l PEIPE 51 —5t 2 12 3 60. u 2 Y 
Yorcshire WR. Trams LL] Doe. 8| nas| $ 133| 49 | 623 |t 1328 || Sb |li% | Metropolitan Railway Consolidated mud - | ee 
Yorkshire Wool.en District.' Nov. 29 1039 ' + €0 ! 48 51.997 '* 1339 


ee er MC KC C A UMEN MEI MEC e. f rued interest of redamptio: Ex. Dividend, 
(a) Thess comparisons are with the corresponding period last year, * Partly electrical, | = Mollo wanes Bal 0308 made fornace aapa (uae 
$ Minus 2 daya, § Minus 3 daya i Pius 3 days, q Plus 2 daya, 
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ELECTRICAL COMPANIES’ SHARE LIST.- Continued. 


| ibe Price | * RATE 


ryipenp | BUSINESS Last Pri *RATE NE 
Divi- NAME. Wed. | rer cent.| P Dus. sm to} Z Divi- Wea. PER CENT,| DIVIDEND T note 
DEND Dec 1i | Yievpep. Dec. 1 DEND Dec li [Yre.pep.| DUE Dec. 11, 
High.) Low es i oy Sas 
Electric Railways andTramway3s—(Continued | £ s d. est. | est. Teleph High-Low- 
St. Metropolitan Rly. Surplus Lands Stocks| 62 —64 |4 6 0| Feb Aug | 63 | 62 elephones. est. 
St. De 2 per Cent. Preference ......| 85 —87 | 4 0 6| Feb, Aug RI 85M 09 E» £ s. d. 
St. per Cent. “A” Preference....| 84 —86 |4 ! § | Feb, Aug | 3 [| os 2$ | Amer. Telephn. & Telegh. Cap. St.:.-..5) H2 IAS IE -9 s un per 
St.|3 De 3 per Cent. Convertible Pref. ....| 84 —86 | 4 1 3 eb, Aug 34h) .. [:* | 4% Do Coll. Trust $1,000 4 per Cent. Bds,| ?3 —95 | 4 4 O | Jan. July m ed 
St.|3 Do. 34 per Gent. Debenture Stock....| 87 —89 |318 6 | Jan, July | 888 83|. | 4 Do. 4% Cons. Bonds 1936 .......... H2E— 1199 3-9 S on vd ge: 
St.|3 Do. 3} per Cent. “ A” Deb. Stock .... —88 |319 6/ Jan July | 3s.) [x 5 Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk.) 102 —101 -4 16 0.| Mar, Sep | s| « 
BET... Matropo itan District Railway Ord. ....| 422 —41} r. Fab, Aug | -424| 402] 5| 5/0 | Chili Telephone ............ eere. 7)1—741 | 5 3 € | August .. ji +» 
St. | 4 4h First Pref.. s... eres Y 5 0 O|Feb Aug| 994 .. |-| 5% | Cuban Telephone 5% ist Mt. Con. Bs Voters L i 
St 3| Do. Do. Assented Ext. Pref. (Int. Guar. by | N 1| 0/7; Monte Video Telephone Ord. .......... fi—lw |510.6, Nov. .... "^ een 
Und. Elec. Rlys. Co. of London, Ltd) 7$ —73 |4 9 9, Feb Aug; 3: - [.,]| 0/6 | ‘Do. 5perCent. Pref. .... 31—:4 | 914.9 | May, Nov | =$; vi: 
St. | 3 Do. 3 per Cent. Consoltd. Rent-charge| 73 —75 |4 0 0 | Jan, July | 74H -. [9*6 o National Telephone Co. Deferred Stock..| 149 —142 | 4 0 6| Feb, Aug sel MS 
St. | 442 | Do. 4 per Cent. Midland Rent-charge| 98 —100 | 4 0 O| Jan, Ju se | os f i 46%! New York Telephone Co. 30 yr. Bnds..| 974—982 | 4 !1 O JU Ese 
St, 4 Do. Guar. Stock 4 per Cent. m SEL an 86 —5 4 11 0 Mar, Sep 87} ee 1 0 73 Oriental eee sees eeseseces "^" n 12:—114 4 I2 9 Avril, Oct a2 lái 
St.| 6 Do. 6 per Cent. Perp. Deb. Stock ....| 141 —i 4 4 O | Jan, July +s s.e [..110/72| iDo. 6 per Cent. Cum. Pref. ..........|. 155—145 | 4 18 O | April, Oct | ** | » 
St. 4 Do. 4 per Cent. Ditto eee eee ewww ewes 94 —96 4 3 3 fon July 95 . t. 495 Do. 4 per Cent. Red. Deb. Stock.. s... 88 —99 | 4 3 0 | Jan, Ju 106 s.. 
83d. | Potteries Electric Traction Ord.........| tr— 8 0 O | April, oo | oe PE Ht. veloh. Co. of Bgyot 44% Db. S e (red), 994—101 4 I3 9 a a 7 jES 

0/6 | Do. Sper mat Cum. Pref ..........| S488 | 618 O|Feb, Aug | °° .| 5 5/0°| UnitedRiverPlateOrd 10190000. ...... "—. |518 9| July 7.. Á| 7% 
St. Do. 4} per Cent. Deb. Stock ........| 39 —88 | 5 2 O| May, Nov| ** | =. {a5 2/6 | Do. SperCent. Cum. Frat. een] SE—-SE | 4 9 0| June, Dec | ** | + 

1 vA S. Met. ec. Trams & Lig 6% Cm. Pref. #—-# 7 8 0 m Ja e Dt | 44%) Do. 4$ Deb. St. Red. ..............| 102 —104 | 4 6 6 | Jan, July ee adi 
St. 4 Do. Viper Cue DIR. Stock . *""*n c n n n 6; —12 5 11 0 Jan, July oF * ^ J e 

.. | Undergd, Elec. Rys. Lon. Shares ......| 44—4} a T tij 4%, Financial Invastmants. 

BP | Do. eim bds With Coup. 10.1... $0—2 128 0 5 E E 5 4 —4 | 613 

% | Do. 6% In. bds With up. 10...... - June, Dec | ^ 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 13 3 | Jan, July .. 

5| .. | Yorkshire (W.R.) Elec. Trams, Ord. .... i— T | 3%| 3| 19 2/0 | Globe Bst E e d iae ca i: lo} —114 | 5 8 O | Sp,DcMrJu| loj! 10$ 
5 l Do. 6 per Cent. Cum. Pr Pref. EEEE EEEE] 3 + 5 9 eg h 3 10 3/0 Do. 6 per Cent. Pref. eee een eee eeee i24 —13 4 12 0 Sp,DcMr u 124: 124 
St| 44 | Do. 4j per Cent. Ist Debs. .....2++.| 79 5 8 6| fan fuly | = | +. | 10) 6% Submarine Cables Trust (Cert) ........| 127 —i39 | 4 12 O | April Oct | -«. | +s 
Electric Manufacturing, &c. Colonial and Foreign Electric 
St. Anchor Cable Co. 44% Deb. Stock ......| 981—1003| 4 9 6 is -| u Railways, Tramways, &-. 
1 1 Aron Electricity Meter Ord.. "echt n T" B 0 0 éo ana eu = as 
1 0/7 Do. 6% Cum. Pref. .s.esesesesssoss = 7 8 0| April, Oct | ** | -f 5 29 ptione Six Cum. Ist Pref.....| ,*&—5à |5 7 6 | April, Oct | Sie) 15 
100} 5% | Do. Ist Mort. Con Dbs....... 9) —93 |5 7 6 P |] 5 2/9 | Do.- 5195 Cum. 2nd Pref, ............| 4—4 S 1 0} Jan, July | =. | a: 
1| 0/62 | Automatic Telephone Mig Ca. EG Pf. i-i ls i 73 e] oe [St 4% Do. n^ Deb. Stock ...ccccocscctecs| WF 4 4 0| June, Dec | 943; 931 
1| 1/48 Babcock & Wilcox Ord. OR SEO —3} |412 6| Apri, Oct | 34) 35]|St.| 44%) Do. 44% Deb. Stock ..... svesoscsa| 29, —101 :4 9. Qu ms 100j 100 
1| 0/7! Ful. Fis aectsvesiess | fe —l te 400 is e| «+ {St | 5% | t0o 5% Deb. Stock ............. ass Nee -5 0 6 - 3, 95 
5| 4/0 British Insulated & Helsby Cables Ord... —8 6 5 0| July, Feb | ** | **[St. | 5? Auckland Elec. Trams. 5% Deb. (red.)..| 193&—1054| 4 15 O| Jan, July | 105 | «- 
5| 3/0 | Do. 6perCent. Pref........ eene 5i—68 |4 14 0 | fan, July | ** | +- | 5 4/0 | BrisbaneElec.Trms.InvestOrd —....-.| 73 —7& | 510 O | May .... INED 
St. |44% | Do. 4 per Cent. 1st Mort, Deb. (red.)..| 103;,—105 | 4 5 9 Jan, jay se | «© | 5 2/6 | Do. Sper Cent. Cum. Pref. ....... 4| . 4§—St_ |415 0 | May, Nov an 
St. | 5% | Do, 5% Mort. Deb Stock ........-- 103 —105 | 415 3 i | e. {St | 44%] Do, 44 per Cent. Db. Prov. Certs.....| 100}—1034|.4 7 O| Jan, July | 1014) + 
1|3:09d| British L. M. Ericsson Mfg. Co. 6% Pf. 1-1 609 g- * |  [St. | 8% | British Columbia ELRly.Df. Ord. ......| 143 —143 | 5 8 O| Mar, Sept | 14 T 
St. | 44% | British Thoms'n-Houst'n 44% Ist Mt.Db.| 94 —35 |414 6 | Mar, Sept | *:| **[St.| 6 Pref. Ord. Stock ..............| 1163 —120}| 4 19 0 | May, Nov | 119] l 
3| .. | British Westinghouse 10 per Cent. Pref...| — 1—1 .. | Feb Aug| È| -:|St| 5% | Do. 595 Cum. Perp. Pref. Stock........| 1061 —1094| 4 !1 6 | Jan, July | 1083) 107 
100| 6 Do. 6 per Cent. Prior Lien Dbs. (red.) | 100 —103 | 5 16 0 s -| oe | 40 4 % Do. 44 per Cent. Ist Mort. Debs.......| 98 —101 | 4 9 O| April, Oct | -- | «s 
St. | 4 Do. 4perCent. Mort. Deb. Stock . 958 —6! |3 5 6| Jan, July s.e | «e 1100) 4 Do. Vancouver Power Debs. ........| 103 —105 | 4 € 6 | Jan, July | +» 
St | 5% | Brush Elec. Eng. Co. Prior Lien D2b Stk | 75 —80 | 6 5 0 | s [St | 449%) Do. 44% Perp. Con. Deb. St. ........| 100 —103 | 4 2 6 A 1014 1014 
St. Dc. 44% Perp.lst Deb. Stk .......| 47 —52 |812 6 | Mar, * | «+ [St | 5% | Buenos Ayres Lacroze Trams Ist Mt. Db.) 994—1014) 4 18 6 | Mar, Sept | 101d) 1 
St. Do. Perpetual 2nd Deb.Stock ......| 39 —34 |13 4 0 Sept “e ** [St | 6 Buenos Ayres Port & City Tram, Ist Mt. 

5/0 ae err Con. Qrd,. vc» ce5629»* 10. —l] l! 6 15 0 D fur 5. ar Deb. St ock eee eee eee eee ee "n 94 —98 | 6 2 0 Feb, Aug a ae 

2/6 5 per Cent. Cum. Pref.. 4$ —5b. | 4 17.9 | Jan, July sz} ++ | 5| 2/6 | Calcutta Tramways (1 to 137,610) ..... 5$ —61 | 514 O| Mar, Sept 8 oe 
St. | 44% | Do. 4} pe per Cent. 1st Mort. Debs. (rei.)| 924—1014 4 8 9 | Nov, May Sal sul? 2/8 Do. 5 per Cent. Cum. Pref. ..........| 4—5% | 416 6 jan, july Sie} + 

1| 2/6 | Castner-Kellner Alkali Co. ......... 38 —3H | 5 10 0 | May, Nov 4| 3H|St | 4 % Do. - 4495 Ist Deb. Stock (red.) .... 93 —i02| 4 8 6 | Jan, July | ++ | -* 

St. | 44 Do. 4j per Cent. Ist mort. Deb. (red.)..] 105 —103| 4 3 3 | Feb, Aug | “| ** 1/9 | Cape Electric Tram Shares ............ i-1 T e. z " 

0/6 | Consolidated Signal Co. ...........*-.| seis [I3 6 O| April, Oct | ** | = | 5 1/3 | City of Buenos Ayres Trams Co.(1904)5h. 546—551 |4 7 3| F,My,A,N 5) 5j 

0/7} | Do. 6 per Cent. Pref. ...... sécu]. n 8 14 O0 | April, Oct e | «+ St} 4% | Do. 4perCent. Deb. Stock .......... 39 —102 | 3 18 6 | June, Dec | ++ | « 

3| .. | Crompton & Co. (Nos. 1 ‘to 85,009). . ciun — A Jan, July d «+ [St. 592 Colombo Tr. & Ltg. 5% ist Nic Db..... 33 —97 |5 3 O0 | May, Nov . 7 
100} 5% | Do. Sper Cent Ist Non: Debs. (red.). . 711 6 jan. July | ** ee f.. | 5% | Havana Elec. a Con. wis 5% $1,000 50 

oe Dick, pk soe Ord. eee tee eee eae y Wt 6 s 6 pt. EA .. .. year Coup. ds. "e*t | ||] || 99 —103 B 17 0 Feb Aug 93 ve 

0 Do. 6perCent. Cum. Pret. - AINE i- 617 Of Sept .... 4 [100| 5% |tHone Kode yon Co. 5 per Cent. Ist z 
St. Do. er Cent. Deb. "n 5! || 97 —100 4 10 0 Jan, July ee ee Mort. De bs. "cn | t| rm s a t n t B5 —92 S 11 0 June, Dec 92 87 

čo Biati wan United (^ " Sh] (63 pd. i-1 ae Feb, Aug | ** | **] 1| .. | Kalgoorlie Elec. Trams, o RE | saat T e "v. as 

i| Do (BS GAIA). osc ccsccvecccseucasd | —1li $3» Feb, Aug | '* s St.) 5? Do SperCent. * A" Deb. Stock ..... 86 — 510 0 | Jan, July | «| «+ 
St.| 4 Do. rro Mort. Deb. Stock (red.)| 65 3 |516 O | June, Dec ee .. [ISt. | 39 Do. 6perCent. “ B "Ditto ........| 939 —43 |10 9 0 an, July se | es 
St.| 5 Do. 5 per Cent. 2nd Deb. Stock ......| 72 —75 | 613 4 | Mar, Sept se T 1| 0/74 | Lisbon Elec. Trams. Ord........ Ree e iE 1 —lt 416 0 tly .... li ! 
2| 33 Electric Construction Co.. ee Td» eua H—lhk |7 ! O | Jan, July à “* 1/0/74 | Do. 6 per Cent. Cum. Pref........... | —1 416 O | Jan, July -- . 
2 V Do. Ln Cent. Cum. Pref... T eR e 11—2 4 0:0 |l July" x2... Sf «+ JSt. 29 Do. 5 per Cent. Reg. Mort. Dabs. ....| 93 —9 § 2 6 e uly ee ee 
St| 4% | Do er Cent. Perp. Ist Mort. D»bs.. 77 —81 |4 18 6 | Jan, July 78y .. |St. | 592 | Madras Elec. Trans 5% Dab. Stock....| 100 —102 | 4 18 0 Jan, July | -+ | «e 
10} 5/0 cuc lectric (1909) 5% Cum. Pref. ..| 10 —11 |5 9 O| June Desc | ** | «+ [100 597 Manaos Trams & Lt. Go. 5% Dabs.......| 38% —92 |.8 8 6 i ve | ss 
St| 4% | Do 4perCent. Ist Mort. Dabs.......| 9) —95 | 4 4 3| Ma, Sept| ** | «+ f.. | 5% | Manila Elec. Ry. $1,099 Gold Bonds....| 10041 —1024 4 17 6 | Feb, Aug | 102 | 1018 
5/0 | Henley’s Telegraph Works Ord. ........| !21—13 | 611 O| Feb, Aug | "* *» [100 $1% | Mexico Trans. Co. Com. St............. 1114 2113, 6 3 6| 2» p s 

5| 2/3 | Do. 4k per Cent. Pref. ...... eere 4—5% !4 9 0| Feb, Aug| ** | + [.. | 5% | Do. Gan. Con. Ist Mrt. 5% Gold Bds.| 951 974 | 5 2 6| ee 
St. | 44% | tDo. 44 per Cent. Ist Mort Deb. Stock..| 101 —103 | 4 7 6 | Mar, Sept | ;z,| +. [100 6% | Do. 6% 59 yr. Mort. Bls. .......... 1014 —103]| 5 16 0 "ir 1028 .. 

10} .. | India Rubber, Gut. Per., &c., Works Ord.| Y2—id} "- Feb, Aug 109 12j[st. 4j?5| Montreal St. Ry. Sterling 4} por xri 

10| 5/0 | Do. SperCent. Cum. Pref. ....... o-s| 961—106 | 415 3 2d .. - Debs. (1922) (Nos. 691 102,022) ......| 102 —192 | 4 8 O | Feb, Aug | «+ | » 
100| 4 De. 4perCent. Debs. (red) ........ 93 —2)5 |4 3 3 | April Oct | -* ++ [St | 44%! Do. do. (Nos. 1 to 4,600) ........ 93 —101|4 9 0 = ejos 
St. | 5% oes & Phillips 5% Ist Mt Dab. Stk | 7724—33} | 6 4 0 ‘ co | es | 1.9/7] | Perth Elec. Trams Ord. ......... e| Lav—lth | 4 2 0|May .«..] oe | o 
2 ational Elec. Construction UO AT $—i ei April .. . .. [St | 5% De, - ist Mt Db. Stock ...e coros s 93 —102 4 18 O| Jan, July s. | 

.. | Richardsons, Westgarth & Co., Ltd., m *-. vs Nov. se zm 5| 3 Rangoon Elec. Trams. & Supply Co. 6% 

.. Do. 6 per Cent. um. Pref. PETET t t n ati .. May, Nov 22 . E Cum. Pf. "^*^ 2979 e^t 5} —6 5 4 0 LE J oe e» 
St | 44% | Do. 44 per Cent. Perp. Deb. Stock.. 69 —72 |6 5 O0 | Jan, July | '* » [St | 4}4%| Do. -44% Ist Mort. D2. RM TO EB 93 —1001 | 4 11 O0 | e» į. | 

E| .. | Simplex Conduits 6 per Cent. Cum. Pref. 4—5 T a -- -+ #100) $1 Rio Janeiro Tram, Lt. & P. Co. ........ ee 3 4 6 ^ .. ** 
12| 12A. | Telegraph Construction & Maintenance..| 344-36) | 5 !5 € | Mar, July | 952) 35].. | 59; | Do. 30 yr. Gold Bads..............- 102 —104 416 0 z 1034| 102k 
100| 4 Do. 4 per Cent. Deb. Bonds (1922)....| 97 —10) |4 0 O| Jan, July | 5%, | -s |100| 5% | Da -50 yr. Mt. Bads................ 3 9 |5 10 oe 984| 97i 

UD | Victa. Ltd. nb eio rever uae tius 2 —2k |417 0 và 25| 2 1100 $2 Sao Paulo Tramway, Lt. Power...... - ra 314 0 x ws | ae 

0/6| Do, 5per Cent. non-Cum. Preference..| ! —l¥, | 411 0 <6 I* we f.. | 5% | toz $ per Cent. Ist Mt. $522 DS. {01} —103}| 4 16 * | June, Dec | 102}| -- 
St.| 5 Do. 5 per Cent. non-Cum. Preferred ..| 103 —105 | 4 14 3 D 103 | .. [St.| 5% | Do. 5percent. Perp. Cons. Deb. Stock! !05 —108 | 4 12 0 v. 107 | + 
St. 14 Do. 4perCent. Ist Mort. Db. Sk. (red.)} 93 —10) | 4 0 O| June, Dec | 102 | 98ift00| 44% front y. Co. Ist Mt. 44% Ster. Bnds.| 97 —99 | 411 O| Feb, Aug | = | + 
HIB | Be t ER |4 tg | Sune De | A08, Loh 

‘Do. er Cent. 3rd Mort. Debs. p». —105 ERA ni ^ 
10| 12% | J € White & Co. 6% Cum. Prat. sssr, Is —16 | 710 0 * ell xa HE yr es 2 mmr 
ee |. illans & Robinson Ord. $929» »Vdjre ose a—% T. Apr, Oct d . DANY, &*. 
5| ..| Do. 6perCent. Cum. Pref. .......... t-ti! s Aor, Oct | °° .. | 5S) 3/0 | Adelaide Elec Sugair Co, 6% Cu. E T Sik—St |5 6 6 | Mar, Sept | .:* | «oo 
St. | 4% | tDo. 4perCent. Ist Mort. Debs. ......| 57 —2? |6 16 9| May, Nov - vs BSt. | 505-1 e - SH Deb Ste: seoecevésseutuss 102 —104 | 4 16 O m 103 | .. 
l Toldos: 10| 6/0 | Bombay ES. &T. 6% Cun. Pref. | 114 —:2 | 4 18 0 * ee oo | se 

! elagraaas. | St.| 44%! Do. 4k per Cent. Ded. Stk. (rei) | 98 —100 410 23 | Jan, July | | + 
10| 3/0 aed Tele — saa zess] ZĘŁ—-75 |514 O| June, Dec. ga 7 t00) 5% | Də. 5per Cent. 2nd Mort. Db. Stozk..| 97 —101 419 0 2 TENET 
100! 5 ent. Debs. (red.)..........| 97 —? |5 10 an, Jur ** | 5| 3/6 | Calcutta Elec. Supply Ord. ............ | 6$—7b |6 1 O| April, Oct. | 7 ee 
St. |! dodo Amado Telegraph rd......... 67 —5? |4 6 9 | F,My,ÀeN ila gial 9 2/06 | Do. 5% Cum. Protseso eia | 44% —5kh |.412 0 x $h| se 
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therefore we do not suppose that they are likely to be 
touched. Of course, any effort to exploit the Institution 
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relavs for telegraphic work, the problem being to convert 
the indications of extremely feeble signalling currents at 
the end of a submarine cable into useful, definite signals. 
The greater the effect that can be produced for a given 
current the greater the limiting speed with a given cable. 


The I.E.E. and Research Work. 

From a note which appears elsewhere it will be seen that 
the Institution of Electrical Engineers have decided to take 
up the question of electro-technical research. In doing so 
they are following the lead of the older Institutions, and we | The problem is, therefore, one of considerable commercial 
think there is no question that if such research is properly importance, as greater speed means the more profitable 
organised it is of distinct advantage to the industry con- | yse of invested capital. One of Mr. Brown’s devices 
cerned. It is proposed that the work shall be confined as | consists of two thermopiles which take the place of the 
far as possible to the organisation and correlation of research ordinary siphon in a siphon recorder, and which take up 
work in electrical engineering, and to the origination and | their position midway between two small flames when no 
supervision of specific researches towards which grants may | current is passing. When a current passes the thermopiles 
be allocated. It is proposed to establish a committee to | move to one side or the other, one becoming hotter and the 
which investigators will be invited to send particulars of | other cooler, thus giving rise to a current. At first sight it 
their work, and to which manufacturers will be asked to | would be thought that such a device would have the defect 
communicate any special difficulties. they feel should | of considerable lag and would thus not respond readily 
be investigated. Particulars of plant available for special enough to give the required speed in submarine signalling. 
testing at various laboratories are to be collected and pub- | This, however. does not appear to be the case. 
lished, and finally bibliographies of certain fields of research : ——— 
are to be compiled. It is also suggested that a committee | — PERHAPS the device that appealed most readily to his 
should have the power to initiate researches in certain | audience was of a mechanical nature, giving a magnification 
subjects. As a start it is proposed to carry out investiga- | of a mechanical pull. Every one knows the principle of the 
tions on the electrical properties of materials, such materials | winch, on which a rope is wound several times and a small 
being steel, copper, carbon, paper, rubber, mica, porcelain, | pull on the free end of the rope gives a large pull on the load 
oils and varnishes. We are glad to see that this course is | when the barrel of the winch is running by reason of the 
being taken by the Council, as we think it will certainly be | friction between the barrel and the coils of rope. Mr. 
productive of useful results. As mentioned in another | Brown illustrated this fact during his discourse by winding 
column of the present issue, the subject of the flame- ! a piece of string half a doz»n times round a steel spindle, 
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rotated in a foot-lathe, the rotation being in the direction 
which tended to raise a 14 lb. weight at one end of the string. 
Upon exerting a slight pull on the other end of the string 
through a silk fibre attached to it (a fibre being used to show 
how slight à pull was necessary) the weight was raised 
without difficulty. This principle has been applied to work 
a relay by taking fibres from the two sides of the suspended 
coil and running them, as it were, in parallel round a spindle 
kept in rotation and thence to the arms of the relay. In 
this way a slight pull on either fibre produces a considerable 
magnification of the force, sufficient to work with micro- 
amperes a relay which would otherwise require milli- 
amperes. This instrument is a good illustration of the fact 
that advances can often be made by adapting the simplest 
and best-known principles in a new way. 


Railways and Electric Power Schemes. 

THE last few years have seen a number of suggestions 
for the generation and distribution of electrical energy on a 
large scale. One point that all these suggestions have had 
in common is that the proper place for the generating 
station is on the coal fields ; another point on which they 
have agreed is that no very concrete suggestion has been 
made as to who should undertake the work. There is now 
a proposal on foot that a combination of railway companies 
should build generating stations and produce electrical 
energy in large quantities at the pit head or pit bottom. 
Presumably most of the energy so produced would be used 
eventually for driving the companies’ trains ; the present 
scheme, however, does not include any immediate electri- 
fication, but powers are to be sought to supply houses, 
farms, villages, works, &c., on the railway routes. The 
railway companies appear to be in a better position to carry 
out such a scheme than anyone else, inasmuch as they 
would have no difficulties in the shape of way-leaves for 
their cables or aerial wires. There would also be the atten- 
dant advantage that the supply of cheap power along the 
railway routes would tend to increase the traffic along the 
. lines concerned. 


IN commenting last week on the electrification of the 
London & North-Western and London & South-Western 
suburban railways, we remarked that it was a little unfor- 
tunate that both companies were building separate gene- 
rating stations. Each station is to have a capacitv of 
25,000 kw.; these cannot be called small stations, yet 
the economies to be obtained by combining stations, so as 
to obtain a good diversity factor, and consequently a high 
load factor, cannot be too strongly emphasised. If the 
railway companies could co-operate with existing power 
companies by taking part or all of their supply from them a 
still better diversity factor could be secured, which would 
be to the advantage of electricity supply. Should the 
present scheme go forward, a large step will have been made 
towards the “ All Electric” age, foreshadowed by Mr. 
FERRANTI in 1910, when electrical energy will be available 
everywhere at an average price of jd. per unit. It will be 
remembered that Mr. FERRANTIS scheme included the 
provision of large gas engines, fed from producers, and that 
it entailed the sale of by-products. 


Electrification of the Melbourne Suburban Railways.— 
We understand that the resolution embodying the recom- 
mendation of the Government that Mr. Merz’s report on this 


question should be adopted has been passed by the Victorian: 
Legislative Assembly (Lower House) by 43 votes in favour to 5 


against. 
week. 
Automatic Arrangements for Testing Batteries.—On p. 523 
of our last issue we gave a description of an interesting piece of 
apparatus comprising an automatic arrangement for periodi- 
cally testing a battery. The inventor points out that at the 
conclusion of our notice we referred to the instrument being 
itself dependent upon cells, but he writes to say that there are 


The resolution comes before the Upper House this 


always two cells " in store," and that, therefore, the apparatus. 


cannot fail, because these batteries cannot become exhausted. 

University of Liverpool Engineering Society Journal.— 
The current issue of this Journal contains articles on the 
* Application of Ball Bearings to Engineering.” by Mr. G. W. 
Goodchild ; the “ Electric Drive," by Mr. E. Swinton, both of 
which are based on Papers read before the society. There are 
other articles on the new Harrison-Hughes laboratories, on 
"* The Law Affecting the Engineer," by Mr. E. J. Rimmer, and 
on ** The Specific Heat of Gases, jg by Mr. G. E. Scholes. Several 
matters of local interest are also dealt with. 


The Shipping Number of ‘The Times "—0On Friday last. 
the publishers of * The Times ” issued as a part of their ordinary 
daily edition a supplement of 50 pages dealing with matters 
relating to shipping. The issue includes a number of interest- 
ing articles, some of which are closely connected with the 
engineering side of the subject. Among these is one on “ Rail- 
way and Cross-Channel Traffic " ; ‘ Turbine Steamers and 
Motor Ships"; ‘ Wireless Telegraphy " and ‘* Submarine 
Signalling.” The number should be studied by all those con- 
nected with shipping matters. 

“Chemistry and Electric Lighting."— The Westinghouse 
Cooper Hewitt Co. point out that the following statement in 
Dr. Kruh’s Paper on this subject which we published in 
abstract in our last issue is inaccurate : * The quartz lamp has 
no lügh efficiency as a lighting agent, but is principally used on 
account of its ultra-violet radiation, which would be absorbed by 
glass, but passes through quartz." Its inaccuracy, it is remarked, 
is shown by the wide adoption of quartz mercury vapour lamps 
for lighting purposes. Dr. Kruh appears to be referring to 
a particular type of quartz mercury vapour lamp, known as the 
Krohmayer lamp, which is used for medical purposes, and 18 a 
lamp developed with a view to ultra-violet efficiency as distinct 
from illuminating efficiency, and not to quartz mercury 
vapour lamps generally. 

Consulting Engineers in all Countries.—A lecture on this 
subject was recently delivered by Mr. Kurt Perlewitz before a 
meeting of the Verein Beratender Ingenieure in Berlin. The 
lecturer described generallv the aims and objects of the various 
associations of consulting engineers, together with some his- 
torical notes regarding their formation. The oldest association 
Is the Verein Beratender Ingenieure, which was founded 1n 1903 
as a society limited to electrical engineers. In 1911 its scope 
was extended to cover all branches of engineering and it now 
has a membership of 45 members. Other similar societies 
were founded in Denmark in 1904, in Austria in 1905, in the 
United States in 1905, in Holland in 1910, in Sweden in 1910 
and in London in 1910. The latest association is that of the 
Pacific Association of Consulting Engineers, which was founded 
in the present year. 


Cable Interruptions and Repairs. 


Date of ele eas Date of 1 Repair: 


Latakia—Palura ............... May 26, 1910 

Salonika—Lemnos  ............ April 18, 1912 Dec. 16, 1912 
Chio— Tenedos .................. y 20, 1912 Deo. 16, 1912 
Syra—Chio (1 and 2) ......... April 20, 1912 Dec. 16, 1912 
Scalamova—Samos ............ April 21,1912 ... — 
Marmariza—Rhodes............ April 21,1912 ... — 
Bessika—Tenedos  ............ April 24, 1912 ... — 
Poulocondore—Pontianac...... July 5, 1912 ... — 
Tokyo - Guam ....... sesssesse oo Sept. 10, 1912 — 
Bissao—Bolama . we. Dec. 7, 1912 — 


Madras —Penang a and 2)... Dec. 17, 1912 
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**'The Central."—The current number of this publication 
contains an account of “ The Grand Central Terminal, New 
York," by Mr. W. A. del Mar. An article of topical interest 1s 
that by Mr. W. C. C. Langdon on “ The Awakening of China,” 
while other articles include “ A New Transmission Gear and 
Some of its Applications," by Mr. T. E. Beacham; “ Power 
Plants on the Otonabee River,” by Mr. E. L. Cossett ; “ Steam 
Ship Whistles,” by Mr. A. W. Farben, and “ Life in the Malay 
States," by Mr. E. D. Kibble. 


“The Penetrating Powers of the y-Rays from Radium 
C."—In a Paper on this subject, read before a recent meeting 
of the Royal Society by Mr. A. 5. Russell, the author remarked 
that attempts have been made to detect a radiation from 
radium C possessing a greater penetrating power than ordinary 
y-rays. A source of 300 millicuries of radium emanation was 
immersed in a tank of mercury at a distance of 20 cm. below the 
testing instrument, and sunk in the mercury till the leak in 
the testing instrument was no greater than the natural ioniza- 
tion. It was found that the ionization due to any radiation 
penetrating 25 cm. of mercury is less than 2x 10-9 of that due 
to the unabsorbed y-ray beam. The absorption of the y-rays 
was measured also for a great range of thickness of mercury. 
From 1 cm. to 22-5 cm. absorption took place strictly according 
to an exponential law. Over this range the intensity is 
diminished in the ratio of 360,000 to 1. The value of the 
absorption coefficient (cm.-! divided by the density) was found 
to be 0-0138, which is very nearly the same as that found by 
Soddy and Russell for lead, namely, 0-0437. 


Physical Testing of Mechanical Rubber Goods.—The 
methods used at the United States Bureau of Standards for 
determining the physical properties of rubber are outlined in a 
circular, No. 38, issued by the Bureau. The processes of manu- 
facture are briefly described, as well as processes for reclaiming 
rubber. The tension test is used to determine the more im- 
portant physical properties, such as elasticity, strength and 
ultimate elongation. The tests were conducted by machines 
designed and constructed at the Bureau of Standards, and in 
the apparatus for examining the elastic properties six speci- 
mens can be tested at once. This test consists in stretching 
specimens to a definite elongation, and measuring the per- 
manent extension or the set after a specified interval of rest. 
The reduction in tension when rubber is stretched is tested in a 
similar piece of apparatus, in which the test-piece can be held at 
& definite elongation. The machines are motor-driven, the 
speed being readily varied to suit conditions. Gauge-marks 
are placed on the test-piece, and from these permanent set 
and ultimate elongation can be measured. The results are 
shown graphically. Rubbers vary considerably, and tempera- 
ture affects them differently. The Bureau, therefore, tests 
specimens in order to ascertain what effect continued heat at 
160*F. has on the specimens, and with the object of establishing 
an accelerated ageing test, these temperature experiments are 
being extended. An analysis of the distribution of stress in a 
ring test-piece analysed shows that, as a result of the uneven 
distribution of stress, the ring method does not develop the full 
tensile strength of rubber. 


“A Determination of the Radiation Constant." —A 
Paper on this subject was read before the Royal Society 
recently by Mr. H. B. Keene. Previous determinations of the 
constant of the Stefan-Boltzmann law of radiation vary from 
9:3to 6-5. The law only applies to full radiators, and hitherto 
no investigator has used a full radiator to receive the radiation. 
In this determination both emitter and receiver were close 
approximations to full radiators. The emitter consisted of a 
modified Herzus electric furnace the temperature of which, 
at about 1,000°C., was measured by a thermocouple. The 
receiver consisted of a hollow spherical double-wall thermo- 
meter bulb provided with a small aperture in its side whereby 
to admit the radiation to be measured. The space between the 
walls was filled with aniline which served as the thermometric 
substance, its expansion being observed in a capillary tube in 
the usual way. One millimetre of the thermometer scale 
corresponded to a change of temperature of one two-thousandth 
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of a degree Centigrade. In order to eliminate the effect of the 
variation of room temperature, two such thermometers were | 
used differentially, radiation being admitted into one of them, . 
the differential effect giving a measure of the energy supply. 
The interior of the thermometer bulb receiving the radiation 
was provided with an electric heating coil for the purpose of 
calibration. The mean value obtained for the radiation 
constant equals 5-89 x 107? erg. cm.? sec. deg. The Paper 
contains the calculation of an exact expression for the energy 
exchange between two radiating coaxial circular apertures ; 
the ordinary approximate expression which applies when the 
distance between the apertures is great being insufficiently 
exact in the present case. 


*The Elastic Hysteresis of Steel." —At a recent meeting 
of the Royal Society a Paper on this subject was read by Prof. 
B. Hopkinson, F.R.S., and Mr. G. Trevor Williams. A bar of 
steel, the reduced portion of which is 4 in. long by } in. diameter, 
is subjected to alternating stress in the high-speed fatigue- 
testing machine described in a previous communication. This 
machine gives direct axial stress up to a range of 30 tons per 
square inch or more, between equal limits of tersion and com- 
pression, at a rate of about 120 cycles per second. The elastic 
hysteresis is measured by determining, with the aid of thermo-. 
couples, the fall of temperature between the centre of the piece 
and each end when it is undergoing alternating stress within 
the elastic range. The dissipation of energy corresponding to 
a given fall of temperature is determined by heating the speci- 
men with an electric current and measuring the watts dissi- 
pated by resistance. In the mild steel used in the experiments 
the energy dissipated per cycle. when the limits of stress are 
+ 121 tons per square inch (giving a range of 25 tons, which is 
within the limiting elastic range as determined by ordinary 
fatigue experiments), is about 25,000 ergs per c.c., and gives a 
fall of temperature of about 5 deg. This is of the same order 
of magnitude as that due to the magnetic hysteresis in similar 
material under strong magnetic forces. The elastic hysteresis 
varies approximately as the fourth power of the stress range. 
The elastic hysteresis of the same sample was observed static- 
ally by means of a specially designed extensometer, the cycles 
of stress being performed slowly in a testing machine. It is 
probable that the area of the hysteresis loop so obtained does 
not differ by more than 30 per cent. from the corresponding 
quantity at 120 cycles per second, and that, if there is any 
difference, the high-speed cycle involves the less dissipation of 
energy. Under a range of stress of 20 tons per square inch the 
width of the hysteresis loop on the stress axis is about 0°08 ton 
per square inch, a result which agrees. as regards order of mag- 
nitude, with that obtained by Ewing with long wires, and a 
similar range of stress. With a range of 10 tons per square inch 
the width only amounts to about 30lb. per square inch, a 
quantity which would hardly be detected by static measure- 
ments. The resulting dissipation, however, is measurable with 
fair accuracy in the high-speed machine. 


Conversion from Single-Phase to High-Tension Con- 
tinuous-Current Traction.—According to the ** Electric Rail- 
way Journal" plans are now completed for the re-equipment 
of the Pittsburgh & Butler-street Railway from the single- 
phase to the 1,200-volt continuous-current system. This line 
has been in operation about four years. It extends from Pitts- 
burgh to Butler, Pa., a distance of 33 miles, through a thickly 
populated and very hilly country, with^gradients as high as 
54 to 9 per cent. and frequent gradients of 3 and 4 per cent. 
At Etna the interurban line connects with the Pittsburgh city 
railway system, from which point operating current 1s taken 
from the 600-volt overhead system to the centre of the city, 
a distance of approximately 54 miles. At the other end of the 
route, connection is made with the 600-volt continuous-current 
Butler City line about half a mile from the city. In making 
the change-over the power-house equipment for controlling 
the turbo-generators will be retained practically intact, with 
the exception of the transformers at present used for single- 
phase transmission. These will be reconnected to supply power 
through the three-phase reconstructed transmission nes 
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required for the two 1,200-volt rotary converter substations. 
The pregent transformer substations will be reconstructed and 
provision made for the installation of complete new rotary- 
converter outfits. The equipments in each case will consist 
of two 300 kw., 1,200 volt, 25 cycle, three-phase, commutating- 
pole, compound-wound rotary converters; two 300 k.v.a., 

25 cycle, 22,000/710-volt oil-cooled transformers containing 
the necessary reactance, high-tension and continuous-current 
switchboards, lightning arresters, &c. The rotaries will 
be designed for carrying a momentary overload of 200 per 
cent. The company expects, with the 1,200-volt continuous- 
current system, to be able to reduce the number of cars neces- 
sary to maintain the schedule from 13 to 10. The rolling stock 
will be re-equipped with 100 H.P., 600 to 1,200-volt four-motor 
car equipments. "The motors are geared for a normal running 
speed of 46 to 48 miles per hour on alevel track with 1,200 volts 
on the trolley, with an ordinary maximum speed of 50 miles per 
hour and an emergency speed of 60 miles per hour. ‘The 
cars will be equipped w ith non-automatic control equipments, 
designed for governing the motors by shunt-field control, and 
arranged so that cars may be operated at full speed on either 
600 or 1.200 volts. It is proposed to make the change-over 
from single-phase alternating-current to 1,200-volt continuous- 
current operation, so as nof to interfere with the regular traffic. 
The entire equipment will be delivered and installed during the 
.earlv months of next year. 


Pupin Coils in Europe.—The “Telephone Engineer " 
points out that the telephone lines loaded with Pupin coils in 
Europe total more than 6,000 miles. The longest of such lines, 
which 1s overhead, reaches 420 miles and runs from Berlin to 
Aix-la-Chappelle, and from Berlin to Frankfort, a distance of 
350 miles. The line from Berlin in Germany to Milan, which 
is being constructed, will be still longer, measuring 840 miles. 
This line will later be extended to Roine and will then have a 
length of 1.200 miles. This is still below the longest loaded 
American line, which extends the 1.900 miles from New York 
to Denver. The underground cables and submarine cables 
loaded with Pupin coils are from Friedrichshafen to Roman- 
shorn, 7 miles: from Dover to Calais, 24 miles: from St. 
St. Margaret's Bav in England to La Anne in Belgium. 53 miles. 


New Method of Lighting Destination Signs.— An ingenious 
scheme for electrically lighting the destination signs on the 
Terre Haute, Indianapolis & Eastern Traction (Co.'s inter- 
urban cars has been devised and is described in the " Electrical 
World." Heretofore the lamps were supplied continuously 
with current from 12 storage batteries, which were in series 
with the lamps ; now the batteries furnish the source of energv 
only when the trolley wheel is off the wire or the current is off 
the line. The original method of furnishing the current from 
the batteries was unsatisfactory, owing to the number of cir- 
cults required and the reduced candle-power in the high- 
voltage lamps. The new arrangement consists of a 7-volt 
storage battery in series with four 110-volt 16 c.p. lamps. A 
relav in the light circuit opens an auxiliary circuit, which con- 
sists of four 7-volt 4 c.p. lamps connected in parallel. This 
auxilary light circuit operates in series with the storage 
battery when the troilev current is off. One 110-volt lamp and 
one 7-volt lamp are installed in each sign. 


ee 


Improvements in Steam Turbines.—According to the 
report of the Committee of the Association of Edison llumi- 
nating Companies on steam turbines, based on information 
supplied by the manufacturers, a number of developments 
and tmprovements have been made recently in Westinghouse 
steam turbo-generator practice. Speed limits have been 
materially raised within recent times in both 25-evcle and 
60-cycle practice. In 60-cvcle practice generators of 5.000 
kilovolt-amperes rating at 3.600 revs. per min. have been built. 
which 1s considerably larger than had been completed a vear 
ago. For machines larger than 5.000 kilovolt-amperes four 
poles are being used up to approximately 20.000 kilovolt- 
amperes, w hereas a 10.000-kilovolt- -ampere generator was 
about the largest machine yet built with four poles up to a vear 
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ago. In 25-cycle practice two-pole 1,500;rev.<per min. 
machines are being built in sizes up to 20,000 kilovolt-amperes, 
and it is probable ‘that the ratings will he carried up to 25.000 
kilovolt-amperes or possibly 30, 000 kilovolt- -amperes, although 
at these ratings other factors than the design of the turbo- 
generator itself may control the speed conditions. lt may be 
said, however, that the generator itself is practicable up to 
30,000 kilovolt-amperes at 1,500 revs. per min. At 750 revs. 
per min. it is hard to say what the upper limit will be. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


We give an abstract of a Paper read by Prof. W. M. Thomton 
before the Newcastle Section of the Institution of Electrical Engineers 
on * The Change of Energy Loss with Speed in Direct-Current 
Machines" An account of the discussion also appears (p. 544). 


We publish an account of '' The Billiter Alkali-Chlorine Cells,” 
by Dr. A. J. Allmand. A Paper on this subject was read at a recent 
meeting of the Physical Society (p. 547). 


A Paper read by Messrs. F. W. Willcox and H. C. Wheat at a recent 
meeting of the Illuminating Engineering Society. on the subject of 
‘Indirect Lighting and Visual Efficiency " (p. 549) is given in 
abstract. 


Dr. W. Lulofs concludes his article on the subject of “ Armature 
Reaction in Lap-Wound Machines " (p. 550). 


We con^lude our abstract of a Paper read before the Institution of 
Electrical Engineers last week by Messrs. J. S. Nicholson and B. P. 
Haigh on '* A Single-Phase Motor with Pole-Changing Windings " 
(p. 532.) 


Overhead Transmission 
which recently took place at a meeting of the Western 
Section of the Institution of Electrical Engineers (p. 557). 


We publish an article by Messrs. D. Bowen and W. E. French on 
Safety Devices in Connection with Electrical Machinery and 
Apparatus for Coal Mines " (p. 555). Our leading article (p. 558) 
also deals with this subject. 


Mr. C. E. Hay contributes an article on ** A Method of Measuring 
the Characteristic Impedance and Attenuation Constant of Cables ” 
(p. 559). 


Parliamentary.—The House of Commons Committee on the Marconi 
agreement has continued its sittings this week (p. 563). 

The House of Commons has declined to accept the House of Lords 
amendment of the wiring clause of the Sheftield Corporation Bill 
(p. 569). 


Legal.—Mr. Justice Swinfen-Eady has heard arguments on the 
summons taken out by the liquidator of the National Telephone Co. 
as to the distribution of the surplus assets of the company amongst 
the various classes of shareholders, but he has reserved his decision 
p. 569). 
Companies’ Meetings and Reports.—Meetings of the India Rubber, 
Gutta-Percha & Telegraph Works Co.. Consolidated Signal Co., 
Manx Electric Railway Co., North Berwick & District Electric Light 
& Power Co.. and Power Gas Corporation are reported (p. 575). 


We give an account of a discussion on *' 
Lines," 


until the award in the recent arbitration has been given ( 


The direct ors’ reports of the following companies are abstracted :— 
Blackpool, St. Anne's & Lytham Tramways Co., Costa Rica Electric 
Light & Traction Co., Electromobile Co., and Melbourne Electric 
Supply Co. (p. 575). 


PERSONAL. 


J. Goddard, lately general superintendent of the National Tele- 
phone Co., to be their European representative. Mr. Goddard, 
who will exercise general control of the business in Europe in con- 
nection with the Western Union Atlantic cables, will have his office 
at 26, Old Broad-street, E.C. 

The President's gold medal of the Society of Engineers has been 
awarded to Mr. W. P. Durtnall for his Paper on ** The Generation and 
Electrical Transmission of Power for Marine Transportation." 


The Western Union Telegraph Co. have appointed Mr. Stanley - 


eee 
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Mr. F. W. Cooke, M.L.E.E., will retire from the employ of the 
G.N. Railway Co. on the 31st inst., after 43 years’ service, Mr. 
Cooke proposes to commence business as consulting engineer at 50, 
London-street, Retford, Notts.’ 


APPOINTMENTS VACANT AND FILLED. 


A junior assistant superintendent of telegraphs is required for 
service in the Telegraph Department of Ceylon. Salary £300, rising 
by annual increments of £20 to £400 per annum. and after three 
years by further increments of £25 to £500 per annum. 
to Messrs. Preece, Cardew & Snell, 8, Queen Anne's-gate, West- 
minster, S.W. See advertisement. 


A draughtsman is wanted for electrical works; 


; uped to con- 
trollers and switchgear. See advertisement. l 


An advertiser requires a junior winding office assistant for calculat- 
ing resistances of starters and regulators. 


Mr. E. Seddon, assistant station superintendent West Ham. has 
been appointed chief assistant in the Edinburgh Corporation clee- 
tricity department. 

Owing to ill-health Mr. W. Jones, works superintendent of the 
Valley-road electricity works, Bradford, has resigned, after 23 years 
service with the Corporation. Mr. Fairburn has been appointed 
to succeed Mr. Jones. 


INSTITUTIONS AND SOCIETIES. 
ER E. Nr 

Report of Research Work Committee of the Institution of Elec- 
trical Engineers.— The committee of the Institution of Electrical 
Engineers appointed to consider the question of research recently 
submitted a report on their work. This was adopted bv the Council 
on December ]2th. After considering the scope and scale of the 
research work which might be undertaken by the Institution, the 
Committee are of opinion that it is desirable to avoid overlapping 
the work of other societies, such as the British Association, the Royal 
Society and other similar bodies; they therefore suggest that the 
work of the Institution be confined as far as possible to the following 
lines: (a) The organisation and correlation of research work in elec- 
trical engineering ; (5) the origination and supervision of specific 
researches in subjects connected with the electrical industry. and the 
allocation of grants in aid of the same. The organisation and cor- 
relation of the research work carried on within the sphere of influence 
of the Institution should include the following: (1) The establish- 
ment of a general committee for research to which investigators 
would be invited to send particulars as to the subject and character 
of the researches they are undertaking. Members of the Institution, 
especially those connected with the manufacturing side of the 
industry, would also be invited to communicate to this committee 
any special difficulties they had encountered which called for inves- 
tigation, and to make suggestions for subjects for research. The 
general committee would thus act as a species of '' clearing house ” 
for research topics, receiving suggestions from various sources and 
sending them on after consideration to the most suitable quarters, 
(2) The collection and publication of particulars of plant available 
for special testing and investigation work in the various laboratories, 
together with a list of the subjects in which researches have been 
carried out. (3) The compilation and publication of bibliographies 
of specific fields of research. The Committee consider that it is 
desirable that the Institution should originate and direct researches 
in certain subjects, and suggest that the General Research Committee 
should have power to appoint sub-committees of experts to deal with 
researches in selected subjects. In the first instance, a series of 
investigations might be initiated on * The Electrical Properties of 
Materials," which would deal with such matters as magnet steel, 
copper, carbon, paper, rubber, mica, porcelain, oils and varnishes, 
&c., on all of which fuller data are required. 


Institute of Radio Engineers.—The final meeting for the year 1912 
was held at Columbia University. Wednesday evening, December 4th. 
Mr. E. J. Simon read a communication from Dr. G. Seibt describing 
in detail the latter's new direct-reading wavemeter, and added some 
interesting data from his own experiences with the instrument. 
The Committee on Standardisation reported further progress. 


Students’ Section of the Institution of Electrical Engineers.—The 
annual dinner of this section was held on Saturday last at the 


“Applications ' 


549: : 


Trocadero, Mr. J. C. Rennie being in the chair. Those present 
numbered about 40, and included Mr. W. Duddell, F.R.S. (President ` 
of the Institution), Profs. S. P. Thompson, F.R.S. and G. W. Howe, 
Dr. A. Russell, and Messrs. W. M. Mordey, P. F. Rowell, G. W. 
Page, P. G. Bowie and S. A. Smith. 


Mr. D. Brits, in proposing the toast of the “ Institution and the 
President," remarked that they were particularly proud of this vear's. 
president, as he had risen through all grades from student to president. 

Mr. DupDELL, in the course of his reply, said that the Research Com- 
mittee, the formation of which he had had recently to announce, would 
prove particularly useful to mun as it would co-ordinate research 
and prevent overlapping. | 

Mr. W. M. MonpEv proposed the toast of the ‘Students’ Section." 
He reminded his audience of their responsibility as future presidents 
and members of council. He had calculated that there were between 
90 and 100 tons of students. He strongly advised students to take in 
* Science Abstracts,” and to bind and keep them. He described this as. 
a kind of ninepence for fourpence bargain. This toast was replied to by 
Mr. RENNIE, who said that students! Papers worked out at about one 
per four tons of student. After some remarks about the social side of 
students! societies, he went on to suggest that students might do post- 
graduate research. work at the different colleges. He pointed out that 
there would be many students willing and capable to do this work, and 
that it would be a cheap way for the Institution to carry on research work. 

Mr. E. W. Moss proposed the toast of the '* Colleges,” coupled with the 
name of Prof. ''hompson. In reply, Prof. THOMPSON explained how dull 
the colleges were without the students, and went on to speak of the train- 
ing of engineers. The premium-pupil system he described as '' the curse 
of the profession." Referring to the entrance examinations of the Insti- . 
tution; he said that nobody who knew his work need be frightened at 
these, for the examiners’ object would be to find out what a man did 
know, rather than what he did not know, 

Mr. MovrD proposed the toast of “ The Visitors, 
replied to by Messrs. Bowie and Smith. 7 

During the evening a varied programme was contributed by Messrs. 
J. Rome, C. B. Nadaud, L. Nikola and F. Arthur. 


Birmingham and District Electric Club.—The eighth annual 
general meeting of this club was held on Satruday evening last at the 
Swan Hotel, New-street. Mr. J. Hill presiding. The report pre- 
sented bv the secretarv showed that the season had been in every way 
successful —numericallv and in the giving of Papers. The membership 
was now 100. an increase of 20 on the year. The treasurer's report. 
showed a good balance. "The reports were adopted and officers were 
appointed. Mr. H. Roberts was elected president, and Mr. W. G. L. 
Riddle was re-appointed secretary, and Mr. E. A. Morgan treasurer. 


” which was briefly 


The Society of Engineers (Incorporated).—-The third annual general 
meeting of this society was held on Monday, December 9th. Mr. John 
Kennedy. president. being in the chair. The report of the scru- 
tineers of the postal ballot for the election of Council and officers for 
1912 showed that the following had been duly elected : President, Mr. 
Arthur Valon; Vice-Presidents, Messrs. H. C. H. Shenton, N. 
Neorgie, and T. E. Bower; Members of Council, Messrs. H. Adams, 
C. T. Walrond, P. Griffith, H. C. Adams, J. R. Bell, 5. Cowper-Coles, 
H. P. Mavbury. B. H. M. Hewett, F. H. Hummel and €. A. Becks : 
Associate Member of Council, Mr. R. J. Simpson ; Hon. Sec. and 
Treasurer, Mr. D. B. Butler. 


Mathematical Association.—The annual meeting of this associa- 
tion will be held at the London Day Training College on Wednesday. 
January 8th. Prof. E. W. Hobson, F.R.S., will deliver his presiden- 
tial address, and Papers will be read by Prof. G. H. Bryan, F.R.5.. 
Mr. G. St. L. Carson and others. Mr. E. M. Langley will exhibit 
Mr. F. G. Smith's.set of mathematical plastographs, with other 
models for the study of solid geometry. The Council will nominate 
Sir George Greenhill, F.R.S., for election as president for 1913 and 
1914. In the evening the association will dine at the Trocadero 
Restaurant jointly with the Association of Public School Science 


Masters. 


EDUCATIONAL NOTE. 


Battersea Polytechnie.—Mr. Edwin Tate. J.P., has given the sum 
of £7.000 to this institution, The interest upon £5.000 of this sum 
is to be utilised for scholarships, and the interest upon the remaining 
£2.000 is to be devoted to the purchase of books for the Tate library. 
which was also generously given by the same donor. This is only 
the latest instance of the long-continued interest and kindness which 
the Tate family have always shown to the Battersea Polytechnic. 


Hong Kong University.—!n response to the appeal recently made 
by Prof. C. A. M. Smith for machinery and apparatus to equip the 
engineering laboratories of this university, the Chloride Electrical 


Storage Co. have given a 60-cell battery. 
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x THE CHANGE oF “ENERGY LOSS "WITH SPEED IN 


'- BY Ww. M. THORNTON, D.SC., D.ENG. * 


The efficiency of the large turbo- -generators 1 now coming into use is 


difficult to determine experimentally by direct measurement, and, 
-except in split-unit sets, the Hopkinson nrethod cannot well be applied. 


7 'It is; therefore, necessary in developing a new design to: have 
-some rule, based on previous tests, which can be extended to the 
Certain losses, from copper heating, or windage and fric- 
tion taken together, can be readily found, and manufacturers have 
.each their own special formula dealing with iron loss as à whole. 


new case. 


All losses, even to some extent copper heating, vary with speed, and 


jt is one of the objects of the constructor to deduce from: 
experimental tests an expression for loss covering the whole range | 
of size jand speed. This is at present difficult on account of the 
rapid eicae in dimensions, but to establish any general rule it is- 
first necessary to have accurate measurements at certain typical 


speeds and sizes. During the last few years a number of very careful 
‘Measurements, ‘especially on iron loss, have been made on small 
machines, but there are not yet sufficient to establish without ques- 
tion the power index of iron loss with regard to speed or the coeffi- 
cients for any given type. 


The present note deals with measurements for-the purpose ot] 


-examining the dependence of loss on speed made upon a 71 H.P. 


Westinghouse direct-current four-pole motor, running at a normal 
The windage tests are novel in that 


‘speed of 1,500 reva. per min. 
they were made by running the machine in air and in vacuo. 

A large cast-iron tank- specially made for the tests, which could be 
exhausted to a pressure of a few millimetres of mercury, was fitted to 
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Fic. 1.—CHANGE OF Law or BEARING FRICTION WITH SPEED 


-contain the tested machines. The latter was driven from an 
-external motor by a 1 in. steel shaft passing through a stuffing box. 
The efficiency of the motor at the power and speed used was deter- 
mined with great accuracy, and the power supplied to it during the 
tests measured by standard instruments. After each change in speed 
four to five hours were allowed to elapse before taking a reading, in 
order that bearing temperatures might become steady and that the 
temperature of the driving motor might also adjust itself to the change 
-of load upon it. It was found that the power taken rose and then 
fell slowly after every increase of speed, and, whether the speed was 
raised or lowered, did not in any case become steady under three 
hours. 

The windage measurements were made by Mr. G. T. Williams, 
M.Sc., and those following by Mr. B. J. M. Lane, B.Sc., two skilled 
. observers, to whom the writer in indebted for analyses of their obser- 
vations which are embodied in the following remarks. It was 
originally intended to find the windage loss in different vacua in order 
to bring out more clearly the cause of the various terms in the expres- 
sion for windage, and to repeat the iron loss tests using a shaft dynamo- 
meter method, but other interests have arisen and the present 
results can only be regarded as preliminary, and as giving suggestions 
.for further work. 

The loss caused by bearing friction and windage together is most 
usually taken to obey a law of the form Watts=an*, where x has 
been found to be nearly 1-5. Neither of the components, however, 

-obeys a simple law. At high velocities Arnold, summarising | ‘the 
researches of Beauchamp Tower, Dettmar, Stribeck and Heimann, 
gives for bearing friction the relation* 


Ko | 
W-985 ldv, - 


* “ Die Gleichstrommaschine,” Vol. I., p. 676. 


in which v is the velocity of rubbing in metres per second, | the length 
and d the diameter of the bearing in centimetres, T the temperature 
in degrees Centigrade, and K a coefficient, numerically about 2, 
depending on the oil. Values for K are given by Dettmar, but they 
include windage loss with bearing friction and, therefore, vary with 
the type of motor as well as with the bearing conditions. At lower 
velocities, from 0-5 to 4-0 metres a second, 


Ku 
W= 9-87 ldv! 6, 


There is, therefore, a period of transition, as in Fig. 1, from one law 
to the other, possibly depending on a change from the predominance 
of rolling to that of sliding friction in the oil. If the temperature 
remains constant during a trial there must still be a point of flexure 
in any curve of loss and speed iai sii to entrance on this 
region. 

The power required to drive air: through 'a large hachi is not 
negligible. All that design can do is to remove the loss by wind 
eddies; where these have no cooling influence, and to direct the air 
to where it can be most usefully applied ás-a cooling agent. 

The laws of gaseous eddies would. lead to an expression in 
which the resistance to movement varies as the square of the velocity, 
or the power as its cube, and all windage loss is generally taken to 


follow this law. There is, however, in the present experiments 


evidence of loss corresponding to a lower index. . 


THE WINDAOE ipis 


To run the motor enclosed in the vacuum chamber electrically 
would have had the following objections. There would necessarily 
have been heating of the field coils, and without any convective 
influence of the air the temperature of these would certainly be higher 
than under normal conditions in air. The influence of removing the 


Fic. 2.]—AÀRRANGEMENT FOR RUNNING IN VACUO, 


air on field coil temperature was examined bv Mr. Williams,* and his 
interesting result, that exactly one-half the field heat is removed by 
the direct action of the air, seems to have escaped general notice. 
There would also be the iron loss to be removed when running in 
vacuo, and since all the heat from field or armature could only be 
conducted away through the solid metal of the machine, the bearing 
temperature would not be the same for the same speed as when air 
was admitted. In the present method it is the same at the same 
speed in the two cases for there is no energy given to the machine 
other than through the shaft mechanically. 

The machines were arranged as in Fig. 2, with the brushes removed 
from the driven machine. The air pump was in connection with a 
surface condenser supplied with a trickle of steam and circulating 
water to keep the pump wet. No trouble was experienced in main- 
taining à high vacuum for davs. The driving motor was run, 
separately excited, from large storage cells and the power measured 
by Weston laboratory standard instruments. The following results 
were obtained, each reading corresponding to four hours interval. 
The speed is in revolutions per minute and the power that supplied 
to the driving motor. 


Table I. —Speed and Power in Air. 


Speed | Watts. Speed Watts. Speed Watts. 
475 63-0 1,100 163 1,595 290 
590 830 | 1181 185 1,660 303 _ 
720 102-0 1,250 196 1,705 300 ,, 
815 117-5 1,310 215 1,725 316 
876 126-0 1,345 225 1,860 360 
953 133-0 1,425 229 2,000 409 

1,018 150-0 1,490 252 2,145 415 


* THE ELECTRICIAN, August 13, 1909, p. 707. 
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- Table II. is an average of the teadiings inan absolute pressure of 
0-25 4 in. of mercury, and, with the results of Table I., is eHow. graphic- 
: ply invo gurves Ol PE € c 


Table II. — S peed and Power in Vacuo. 


.- The difference between the readings at any speed is the apparent 


- .]oss of power due to wind resistence, in terms of the input of the 


driving machine. . The actual loss is clearly the product of this and 
the efficiency of the external motor. This machine was calibrated 


^ at the different speeds under electrical conditions. identical with b 
‘those used in the teste, and. the relation between speed and efficiency 


found to be a. straight line as shown in Fig. 4. The higher speeds 


were obtained: by weakening the field of the DIO: with. ene effect 


that the efficiency rises slightly. 


. Wehavethenthefinalvalues— Mia gidu 

| Table In. | Speed and Windáge Lose i in Watts. 223 
Apparent | .True : ^ <? Apparent; True 

Speed windage | windage | Speed | windage | windage 
loss.. | . joss, |” | loss. loss. 
— l M 

400 © 55: 26 (| 1400: | -265 165. 
600 .855 4-5 1,600 33-5 | . 219 

800 11-6 - 6-9 | - 1,800. 420 | 279 

1,000 15-6 9-4 | 2000 | 37-0 34.2. 

. 1,200 |. 90-6. 126 | 2200 , 85-0 || 850" 


The variation of loss with speed derived from these figures cannot 
ibe made to fit exactly any expression of the form W=anx. It will 


first be observed that the curve of loss in Fig. 4 approaches zero at 


a definite angle to the horizontal axis. The magnitude of this is too 
‘great for experimental error of observation and, whatever may be ite 
cause, it points to a law of the form W —an + bn*. 

Following the usage of the Kapp-Hausmann diagram and plotting 
W [n against speed, the curve of Fig. 5 is obtained, which, intercepting 
ihe vertical axis above zero, confirms the existence in these experi- 


W ates. 


1600 


800 — 1920 
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Fico. 3.—PowER AND SPEED IN AIR AND IN VACUUM. 


ments of a term proportional to the first power of the speed. Perhaps 
the most interesting feature of this curve is that it is straight over 
:a long range of speed, and that there is a remarkable increase in the 
value of W/n, beginning in this case at about 1,100 revs. per min. 
This long straight portion, which corresponds to a term in the power 
of the form bn?, may explain the straightness of the line usually found 
in the running- light : method of testing losses. Windage would then 
fall in with eddy current loss over this range of speed. The fact 


that this line is sometimes curved from the base is explained later in 


the consideration of eddy current loss, and that itis more often bent 


upwards at high speeds ig to, be expected from the. prominence of the 
higher power windáge loss, only developing at some critical speed, 
peculiar no doubt to each machine or type of design. The mean 
index corresponding to the rising part of Fig. 5 is, however, nearly 
2 from 1,200 to 2,000 revs. per min. The complete expression for 
the power absorbed would then appear to be here of the form 


Wean-cbni-cn), in which the first term corresponds to a 


resistance of constant amount, the second to-one proportional to the 
speed, the third to the square of the e speed. As a first and rough 


po Podio 
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approximation the curve can be represented by W=55. 10-9n3, 
though with this the values are at first law. and at intermediate speeds 
high as shown in Fig. 4. 

This is the law generally ish to represent windage loss and is 
always characteristic of loss of power by turbulent motion, in which 
the resistance is proportional to the square of the speed. Any 
resistance proportional to the speed can only be caused by opposing 
forces of the nature of skin friction, in which the energy is communi- 
cated to the surrounding medium through disturbances of the nature 
of collisions rather than eddies. The existence of a constant resis- 
tance is, so far as I know, a new feature in wind resistance experiments 
and should, therefore, only be received after further experimental 
evidence. This term alone would require that the same body of air 


trm per min, 
Fro. 5. —Winp RESISTANCE INDEX AND SPEED. 


‘should be moved every revolution against a constant resistance. 


It is possible that the condition of the bearing friction might have 
been changed by vacuum àt its ends, or that the state of contact 
of the stuffing box packing around the } in. steel shaft was altered 
by the air pressure along the shaft from outside. The intercept on 
the vertical axis has a value a—0-0042 watt per revolution, at zero 
speed, and a slight change in the conditions of mechanical friction 
might account for the effect. it cannot, however, be omitted here 


as unimportant relatively to the other terms and it is hoped to make 
further experiments on the point. 

Assuming that at moderate velocities the law W= an!“ 5 holds for 
windage and bearing friction and that windage alone follows 
W= bn? + cn3, it does not seem possible to reconcile the transition to the 
law of Fig. 1, that the resistance is constant at high speeds without 
& definite change in the nature of bearing friction at some critical 
speed. It may be remarked that trials on centrifugal pumps or 
blowers cannot discriminate between square and cube indices, for by 
the nature of the case the combination of translational and whirling 
energy is of the nature of eddy currents alone, and gliding friction 
if present is entirely masked. Only whirling table experiments on 
gliding planes can determine the value of the skin resistance, and to 
represent the present case fully it would be necessary to drive smooth 
cylinders with rounded ends in air and in vacuo. 

The conclusion from the present experiments is that there are at 
least two terms in the wind resistance of electrical machines, one 
corresponding to the formation of eddies, the other to a skin friction. 
For modern types of covered armature the former only becomes 
important at high speeds, whilst for smooth covered surfaces the 
latter is not negligible at low speeds. The two machines were not 
moved between the air and vacuum trials, and the mechanical con- 
dition of the bearings was the same in both cases. 


SECOND SERIES. BEARING AND WINDAGE INDEX. 


The same machine removed from the vacuum tank and driven by 
the same motor was tested by the measured power and running down 
method under three conditions: with solid poles, with solid poles and 
laminated pole shoes, and with poles laminated throughout. In 
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Fic. 6.—PowER AND SPEED WITH SOLID AND LAMINATED POLES. 
each case the friction plus windage loss was separately measured, 
and since there was no change other than the removal of end 
bearings to permit the armature to be drawn and the poles inter- 
changed the mechanical conditions should have been the same in 
each case. It will, however, be seen from Fig. 6 that the three 
winding and friction lines, curves 1, 2 and 3, do not coincide. This 
illustrates the effect on bearing friction which may arise in practice 
from exceedingly small changes in alignment. 

From the curves of Fig. 6, which are of power delivered to tested 
machine shaft, we have the following any three readings :— : 


Table IV.—Specd and Power in Air. 


Watts. 
— Speed — 
Curve 1. Curve 2. ! Curve 3. 
n | LN0 | 1O2 /; 95 ' 100 , W 
n, 1,300 !: = 1250 105-0 1183. | W 
n, 1,408 | 1395 | 188 123 0 w 


Writing at these speeds the combined friction and windage loss in 
the form W=an+ bax, where x is the windage loss coefficient and b 
that for friction ; 2 being the mechanical friction index, three readings 
are required to find a, for from the above we have 

"s W-W,—W; 
—O Wan + Wn —2W n? 
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“The values derived from corresponding jamaie in Table IV. are- 
5-4. 10-5, 6-3. 10-2, 5-95 . 10-9, for curves 1, 2 and 3, respectively— 
giving an average value of 5-88 . 10-9. 

The approximate loss due to windage alone at a speed of, say, 1,300- 
would then be 5-88. 10-9. 1,3008=12-9 watts. The value obtained 
from the vacuum curves is 12-5; the cube law would, therefore, at 
this point seem to approximately satisfy both sets of measurements. 

Having found the coefficient a the bearing friction index x can be 
determined— Ww $ 

log — am 


t= 
log 5 
"n, 
This is given in Table V. 
Table V.—/ndec of Bearing Friction Loss. 


«C 


Speed range. |— ——————— Mean 
Curve 1. Curve 2. Curve 3.. 
1,200-1.300 1.18 1:20 1:18 1:19 
1,000-1,050 1-21 1-25 1-2] 1-23 
530-600 1-44 1:55 1:60 1:53 
| 1 
200-400 1-59 1:75 | 1:67 1:67 


The last row was calculated on the assumption that the windage 
loss was negligible, and though it is exceedingly small this may not be 
quite the case on account of the influence of the constant term pre- 
viously discussed. The above figures, as far as they go, would show 
that the shaft friction index does perceptibly change with speed, and 
in a manner not unlike that required to fill the gap in Fig. 1, between 
W= bn! at low speeds and W= bn at high. 


Iron Loss INDEx. 

Repeating these tests with the fields magnetised to give a gap flux 
density of 5.800 lines per square centimetre, the curves A, B and C of 
Fig. 6 were obtained, and, as before, four hours were allowed between 
readings. The intercepts between these curves and the correspond- 
ing lower set are equal to the combined loss by eddv currents and 
hysteresis. The evident effect of partial or complete lamination is 
as anticipated, the more than proportionate increase when solid 
poles were used being no doubt due to eddies in the pole face. 

Taking as before the ratio W/n as ordinate a further set of 
curves was obtained which are of interest. Each consists of two 
distinct parts, and the points of flexure is in each case at a speed 
of 830. Below this the curves are parallel; above it they diverge 
in order of lamination. The intercepts on the vertical axis corre- 
spond to the hysteresis loss in each case or one proportional to the 
speed and are W/n=0-115, 0-074, and 0-062 for solid, partial and 
complete lamination respectively. Denoting these intercepts, a, b, c, 
we have the curresponding ratios in the three cases 


W a = Wa s W h 
wi] Eo 

expressing the influence of lamination on hysteresis loss in the 
poles. If the hysteresis loss in laminated poles can be neglected 
in comparison with that in the armature, so that the whole of the 
ratio 0-062 is derived from the latter, we have the result that even 
with laminated shoes and solid poles there is an increase of 20 per 
cent. in the total first power loss, and with solid poles and shoes 87 per 
cent. increase, as distinct from second power loss. The ratio of 
slot opening to air-gap is 3:5, the large value of which might be 
expected to give rise to larger than usual pulsations in the pole flux. 

Since the lines of Fig. 7 are straight the eddy current index derived 
from them is in each case 2, both for speeds above and below the 
point of flexure. Apart from eddy current loss in the armature, 
which is known to follow the square law, this shows that there is 
“turbulent " magnetic movement in the poles rather then symmetrical 
pulsation in the solid yoke. 

But though the speed index is the same for each curve the coeffi- 
cients are not. Assuming a general expression 

W, -- W,—cn t dn?, 

c has the values 0-115, 0-074, 0-062 previously given. Below a speed 
of 830 d is the same for each curve and is equal to 6-7 x 10-5; the 
values above this are 1-2. 10-* , 4-7. 10-5 , 3:2. 10-5 respectively. 

The causes of the change in the eddy current co-efficient at, in 
this case, 830 revs. per min. is to be sought either in the amplitude 
or in the type of magnetic oscillation in the poles. The frequency in 
the armature is then 27 periods, and the tooth frequency 676 per. 
second. From the fact that the solid pole curve bends upwards and 
the others downwards it follows that with a certain degree of lami- 
nation the eddy current coefficient would be the same at all speeds. 


— 1-20, 


. The “ hogbacked " curves occasionally found in the running-light- 
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tests may, perhaps, be due toa change similar to that of the lower 
lines. The change can scarcely be a resonance eftect, and it would 
appear to depend more upon type of magnetic pulsation than upon 
amplitude. 

The conclusion from these tests is that they agree very fairly well 
with those in vacuo as regards windage, and that the bearing friction 
loss is relatively higher at low speeds than at high, the index decreas- 
ing with rise of speed. Pole lamination has apparently effect upon 
hysteresis as well as upon eddy current loss. The index of the latter 
is in all cases 2, but the coefficients change at some critical speed, 
being the same in all cases at low speeds. 


0 200 100 Gi KUO 1009 1200 1400 
Recs. p v min 
Fia. 7.—CuaNGE OF COEFFICIENT OF Eppy CURRENT Loss 
WITA SPEED. 


No attempt is made to derive a working formula from these pre- 
liminary trials, the first object of which was to observe as accurately 
as possible the change with speed of cach of the causes of loss of 
energy in machines. 


DISCUSSION. 

Mr. A. H. Law (C. A. Parsons & Co.) said that in large machines the 
windage problem was complicaied by the necessity of using artificial 
ventilation. Even in machines of similar construction large differences 
in the windage loss were observed, and this point was of the greatest im- 
portance in large high-speed generators in which the losses were fre- 
quently greater than had been anticipated. He knew of several cases 
where simple alterations in the ventilating arrangements had effected an 
enormous reduction in the windage losses. In new designs the deter- 
mination of the windage loss was largely a matter of experiment, but the 
influence of surface speed had to be carefully waiched. ‘Taking the case 
of a large diameter carcase which had been shortened to make up a 
machine of smaller output it would often be found that practically no 
reduction had been effected in the windage losses, and this had, of course, 
a serious effect on the efficiency. . 

Mr. €. H. Davipsox (C. A. Parsons & Co.) regretted that the experi- 
menís described in the Paper had been carried out on such a small 
machine. He had tested numerous plants of various sizes, but he had 
never heen able to arrive at a simple law which would agree with the 
curves obtained, some varving approximately as the square of the speed 
and others approximately as the cube. A formula worked out from one 
curve could not be applied to other machines having different proportions 
of length to diameter, different surface speed and construction, &c., and 
the matter was further complicated by the shape of the slots and the air 
ducts and by the presence of obstructions in the air passages. Referring 
io the critical speed mentioned in the Paper, he suggested that this was 
the speed where sufficient head was obtained to start the flow of air 
against the friction, &c., and this would account for the third term 
appearing at that speed. In turbine-driven plants the accurate deter- 
mination of wiudage losses was of the highest importance because they 
formed such a large proportion of the total. In large direct-current sets 
running at high speeds and fitted with powerful forced ventilation the 
windage Joss might amount to as much as 40 per cent. of the total losses 
and in alternators to 25 or 30 per cent. of the total. ‘The loss was, of 
course, greater where fans on the rotors provided the ventilation, as it 
was well known that it was extremely difficult to design such fans with 
anything like a high efficiency. One of the 5,000 Kw. sets at Carville had 
a windage loss as low as 26 kw., and as the net efficiency was accurately 
known to be 96-8 per cent. at full load, the above loss was only 16 per 
cent. of the total losses, but in this case the ventilation was produced by 
externally-driven fans, which consumed approximately 17 kw., so that 
the total windage and vertilation losses amounted to about 27 per cent. 
. 9f the total losses of the machine. In another case of a 500 kw. single 


phase alternator the windage loss was found, on test, to be nearly 50 per 
cent. of the total, but at the samc time it was found that the temperature 
rises were quite moderate, and steps were taken to reduce the quantity of 
air passing through the rotor, with the result that the windage loss was 
halved, while, owing to the reduced windage, the temperature rises were 
practically the same as before. 

Mr. €. TvRNBULL (Tynemouth Corporation) drew attention to the 
importance of reducing losses on machines which had to run continuously. 
Bearing friction losses were also worthy of careful consideration, as they 
were sometimes larger than was suspected. In this connection he sug- 
gested that increased use might be made of ball bearings. 

Mr. T. Carrer (J. H. Holmes & Co.) said that previous speakers had 
referred more particularly to high-speed machines, but he was more 
interested in the design of machines for moderate speeds, and in this case 
a mistake of 10 per cent. In estimating the losses did not affect the results 
to such a great extent. In getting out a line of machines of similar design 
it did not matter what the loss coefficients were so long as one had the 
total losses. and in small machines he had found it quite accurate enough 
to take windaze and bearing friction as being proportional to speed. He 
had recently designed a motor-generator in which the efficiency came out 
lower than had been guaranteed. The individual losses were tested, and 
came out at the calculated values, but there was a seventh loss which 
could not be accounted for, and which was probably due to eddy current 
losses in the windings. 

Mr. F. O. Hust said that he was interested to see Dr. Thornton’s 
application of the Kapp-Hausmann diagram. He thought that the 
theory that the curve at the top erd was due to eddy currents following 
increased armature reaction was far fetched, and he was glad to see that 
the author had been able to put forward a more feasible explanation. 
He considered that air in sufficiently rapid motion might be looked upon 
as a solid, and the resulting friction would, of course, have the char- 
actersties of solid friction. 

Mr. W. BAxTER (A. Rẹvrolle & Co.) asked what means had been taken 
to ensure that no residual field remained, as unless the greatest care had 
been exercised the slightest residual field would upset the results, espe- 
cially where such small differences were being dealt with. He did nct 
thinkthat a raiio of 3:5 for slot opening to gap was a very large one, os 
many small motors had even larger ratios, but in that case laminated 
poles were advisable. He was interested to see that complete lamination 


; of the poles made comparatively little difference in the eddy current loss, 


and this showed that the eddy current loss in solid poles was confined 
very largely to the pole faces. He asked for further details of the 
machine tested by Dr. Thornton, so as to enable designers to compare 
their results with the results of the tests described. The mysterious loss 
mentioned by Mr. Carter was probably due to commutation losses, and 
that these losses could assume large proportions was proved bv the fact 
that the light-load current of a motor could be varied within wide limits 
by simply moving the brushes round the commutator. 

Mr. A. GvNNs mentioned that in a certain line of totally enclosed 
machines it was found that the losses increased very rapidly after a speed 
of 1,200 revs. per min. was passed. Even when running light the heating 
was considerably above what would be expected at this speed. Everv- 
thing had been tried to reduce the heating, but without success, and ar a 
matter of fact he had come to look upon totally enclosed machines at 
speeds above 1.200 revs. per min. as being uncommercial. 

Dr. W. M. TrnonwrOsN, in reply, said that the figures given by Mr. 
Davidson, showing that the windage loss varied between the square and 
the cube laws, were evidence of skin friction. There seemed to be some- 
thing in the suggestion that the sudden rise shown in the curves might be 
due to the machine reaching a speed at which it could pump air against 
the friction of the air passages, &e. He agreed that further investigations 
regarding bearing friction were necessary, and he was engaged on a series 
of such tests at the present time. He had been surprised at the large 
variations in the losses with quite small variations in the dimensions. 
The loss which Mr. Carter had called an “incremental” loss was probably 
due to losses in the commutator bars, and it was an undoubted fact that 
these losses sometimes reached large figures. Before any windage tests 
were made residual field had been carcfully obliterated. 


THE BILLITER ALKALI-CHLORINE CELLS.* 


BY A. J. ALLMAND, D.SC. 


The most important advances made in la'e years in the technical 
eleetrolvsis of alkaline chlorides for the production of caustic alkali 
end chlorine are perhaps due to Dr. Jean Billiter, Privat-dozent in 
the University of Vienna. Some vears back he designed a diaphragm 
cell, which is being exploited by Siemens & Helske. and recently be 
has invented a modified form of the well-known bell-jar cell. which is 
undoubtedly, taken all in all, one of the most efficient cells now 
operated technically. "Phe Billiter-Siemens diaphragm cell 1 pro- 
pose to mention briefly only, as full aecounts of it are available else- 
where,t and shall devote most attention to the Billiter ©“ membrane ^ 
cell, the first installation of which started work early this vear. 

Billiter-Siemens Cell.—-Most diaphragm cells in technical use have 
vertical diaphragms ; Billiter. however, has returned to the use of 


* Abstract of a Paper read betor the Faraday douciety. 
f Allmand, * Prin ipies of Applied Electrochemistry, > p. 375. Als» 
* Chemiker Zeitung.” 1911, p. 973. 
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horizontal diaphragms. A horizontal diaphragm is more slowly 
attacked chemically, and this is particularly important when making 
strong alkaline liquors. Further, the hydrostatic pressure on it is 
uniform at all points, not varying with the height as in vertical dia- 
phragms. The floor-space needed, however, is greater, the insides 
of the cells are less easily accessible. and the anodes are of more com- 
plicated construction. 

The active diaphragm material in the Billiter-Siemens cell consists 
of a mixture of asbestos wool and BaSO,, spread out evenly on top 
of a sheet of woven asbestos cloth, which in its turn rests on the iron- 
wire network which constitutes the cathode. The function of the 


asbestos cloth is merely to support the BaSO, mixture and to prevent . 


its being displaced by the lively hydrogen evolution. The cathode 
makes contact with the iron bottom of a trough, the sides of which 
are lined with cement, and the anode chamber is formed by a non- 
conducting bell-jar which is securely cemented around the edges of 
the diaphragm. An important feature of the cell is the arrangement 
for heating the electrolyte by means of earthenware pipes through 
which hot liquids run, these being immersed in the brine at the top 
of the bell-jars. 

Cells have been made carrying up to 3,000 amperes at a current 
density of 4-6 amperes per square d.m. Working at 85-90 deg., 
12-16 per cent. NaOH or 18-20 per cent. KOH can be made at a 
95 per cent. cathodic current efficiency, employing 3-5 volts. 

An interesting laboratory study of the Billiter-Siemens cell has 
been recently published by Mühlhaus.* He finds that the BaSO, 
used for the diaphragm is best precipitated hot. No change of size 
of grain when in the hot liquors of the Billiter cell is then likely to 
take place, and a regular and uniform liquid flow is thus assured. 
The highest current density permissible is 6—7 amperes per square 
d.m. Above this limit disintegration sets in. 

The Billiter-Siemens process is now operated as follows: (a) In 
Aschersleben, Saxony, by the Kaliwerke Aschersleben A.G. Ten 
2,000 ampere units. (b) In Höchst, by the Farbwerke Höchst. 
(c) In Brückl, Bosnia, by the Bosnische Elektrizitáts A.G. Sixty- 
four 2,500 ampere units. (d) In Krumau, Bohemia, by Ignaz Spiro 
und Sóhne. Thirty-two 500 ampere units. (e) At Niagara Falls, 
by the Niagara Alkali Co. A 1,000 kw. installation of 3,000 ampere 
units. A number of plants are also being installed or enlarged. 


Billiter- Leykam Cell.—In this cell Billiter has successfully modified 
the bell-jar process, placing the cathodes (hooded to collect the 
hydrogen) immediately underneath the bell-jar, and not around its 
sides, as in the Aussig cell. By doing this, Billiter gains an important 
advantage. In the ordinary bell-jar cell, both flow of liquid and flow 
of current change in direction at the lower edge of the bell-jar. "This 
results in non-uniformity of current density and liquid flow in the 
different parts of the bell-jar section. The larger the bell-jar, the 
greater proportionatcly is thedisturbance. It also increases rapidly 
with current density. The consequence is that the units (bell-jars) 
at Aussig are very small, and can only be worked at a low current 
density, furnishing weak alkali. Such a plant requires much floor 
space for its output and the labour charges are high. 

In the Billiter cell, this change of direction and the resulting irre- 
gularities are avoided, the motion of the brine being directly opposed 
to that of the current lines until it has passed the cathodes. The 
consequence js that high current densities can be used, stronger 
caustic liquors produced, high current efficiencies obtained, and 
large units constructed. At the same time, the advantage of the 
bell-jar—the absence of diaphragms—is essentially retained. For, 
though the current must all pass through the hoods which cover the 
cathodes, this is not true of the electrolyte. Most of it passes directly 
through the spaces between neighbouring cathodes, and is charged 
with caustic by diffusion from the concentrated alkali which fills the 
cathode hoods. Not only does this alkali protect the hood material 
(in practice, woven asbestos) against chemical action of chlorine 
compounds, but suspended matter present in the brine is not filtered 
out, as happens in diaphragm cells, and it 1s not necessary to purify 
the brine in any way. The asbestos hoods are made of as coarse a 
structure as is consistent with their function of leading off the hydro- 
gen gis, and affect the voltage to a very slight degree only. Finally, 
the cell is heated in a similar fashion to the Billiter-Siemens cell, and 
the voltage thus lowered. 

The essential parts of the Billiter-Leykam cell are shown in the 
diagram. A is the bell-jar inverted in the cement trough B, and 
provided with anode outlet for chlorine, inlet for brine and heating 
arrangement (not shown). The cathodes C are arranged below the 
bottom level of A and consist in practice of T-iron. They are en- 
closed separately in long woven asbestos tubes, which are suitably 
braced in order to avoid deformation by the evolved hydrogen, and 
are slanted sufficiently to allow the gas to stream away readily. 
These cathodes project out into a side compartment of the cell as 


* Dissertation (Dresden, 1911). t British Patent, 11,693 (1910). 
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shown, from whioh the hydrogen can, if necessary, be collected. 
The causticised brine flows off through D. 

The Austrian rights to the Billiter bell-jar cell have been purchased 
by the paper manufacturers Leykam-Josefsthal A.G. The first 
plant has been erected in their factory at Gratwein ; a village on the 
Austrian Southern Railway, a few miles from Graz, has been in con- 
tinued operation sino8 early this year, and has given every satisfac- 
tion. Some 1,700-1,800 kilos of active chlorine are produced daily, 
and the whole plant uses about 400 P.S.*—350 P.S. for the cells and 
50 P.S. for auxiliary pumps, fan, &c. Power is purchased from & 
company at 150 kr. (£0. 5s.) per P.S. year. After converting into 
direct current and reckoning alllosses in leads, &c., the cost comes. 
to 180 kr. (£7. 103.) per P.S. year. 

The plant consists of 56 1,200 ampere units, 50 of which were 
working at the time of my visit last July. The cells are 5-5 metres 
long, 1:1 metres broad (internal measurements) and about 1-3 metres 
high. The side walls commence to slope inwards about 70cm. below 
the top of the cell. "They &re built of reinforced concrete, the upper 
part being lined with earthenware bricks set in cement. They are 
provided with three cement lids, each of which carries eight anodes. 
The latter are of Acheson graphite (1:0 x 0-18 x 0-05 metre), each being 
led through its lid by means of two graphite rods. The lids are 
cemented on to a shallow shelf out out of the wall of the cell by means. 
of ordinary putty, which stands the action of chlorine very well and 
always remains fairly soft. Putty is also used at the points where 
the anodes pass through the lids, as the weight of the anodes is not 
borne by the latter, but by the copper leads above. Each anode 
takes 50 amperes at a current defisity, assuming lower and side sur- 
faces to be active, of about 1-6-1-7 amperes per square d.m. 

The cathodes are of T-iron and enclosed in woven asbestos tubes. 
These taper down slightly towards their closed lower ends, and the 
whole is braced by the insertion of & wedge-shaped strip of asbestos 
cement. The tubes pass through holes in the dividing wall into the 
side compartment of the cell as indicated in the diagram. Two iron 
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rods attached to each T-iron cathode take the current to the copper 
leads above. The hydrogen is allowed to escape. The o&thodes are, 
of course, about 1 metre in length, and the mean breadth of the 
asbestos tubes is about 5 cm. Between each tube there is & space of 
5 mm. to 8mm. The upward slope of these tubes is about 2 cm. 
per metre. 

The brine (moving from a reservoir under gravity) is led tô a dis- 
From this it proceeds by way 
of a series of short capillary tubes (1-5 mm. bore) to 22 tin tubes, 
which pass through the cell lids, and is thus fed in between the anodes. 
Regulation of the main supply to the cell is effected by means of & 
rubber tube and clip. This arrangement acts on the whole very 
satisfactorily, though the capillaries sometimes get stopped up. The 
causticised brine is drawn off from one side of the cell by means 
of siphon overflows. Three are provided, but one only is used in 
practice. 

The heating arrangement used by Dr. Billiter in his diaphragm 
cell, though available for all other installations of his “ membrane ”’ 
cell, cannott be used at Gratwein. The cells are therefore provided 
with a heating arrangement which employs steam, the details of 
which, however, I cannot divulge here. When I was in Gratwein 
the cells were being mostly worked at room temperature, whilst those 
few which were being heated were working at 65 deg. to 70 deg. The 
cost of the steam used is very small. 

The cells are arranged in four rows, two rows being worked in series, 
and are insulated by glass resting on concrete supports. Beneath 
the cells are arranged the chlorine and brine pipes, and a channel for 
the caustic liquors. The chlorine pipe-line is constructed of cement, 


* The P.S. and P.S. year are, of course, about 1} per cent. smaller tham 
the corresponding H.P. and H.P. year units. 
T The patent rights are not there available. 
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junctions being made by covering the ends with a gement box and 
filling up with asphalt. The Current leads are of copper, those con- 
necting the cells of circular cross-section and 3 cm. in diameter. They 
are all painted with a composition stable against chlorine and acid 
fumes, as are also the tin tubes and rubber connections referred to 
above. The cells are worked under slightly reduced pressure (1-2 em. 
Of water), and, as a matter of fact, no smell of chlorine was noticeable. 
Ventilation can be effected, if necessary, by blowing air in through 
the agency of a fan driven by a 10 H.P. motor. A travelling crane is 
provided to facilitate lifting off the tops of cells, &o, 

Saturated brine is used, prepared in the simplest way. A long 
cement trough is filled with large lumps (20-40 em.) of crude salt. 
Water enters continuously at one end and saturated brine leaves at 
the other. It is not purified, and can be sent straight to the cells. 
The average cathode liquors produced contain 12-13 per cent. NaOH 
and about 20 per cent. NaCl. By decreasing the rate of flow of brine, 
16 per cent. NaOH can readily be made. Up to 350 litres of brine 
per cell are causticised in 24 hours. The liquors are first evaporated 
in two vacuum pans, furnished by the Skodawerke A.G., Pilsen, and 
similar to those used in sugar refineries. In these they are succes- 
sively brought to 30°B. and 40°B. Then, by means of a Kaufmann 
rapid evaporator, they are brought to 50°B. before going to the melt- 
ing house. The final product, which will probably be later some- 
what improved upon, contains 97 per cent, NaOH, 1-2 per cent. 
NaCO}, and 1:8 per cent. NaCl. The chlorine is diluted and ab- 
sorbed in milk of lime. 

Cells which are worked at room temperature take about 4 volts. 
Those I saw working at 65-70 deg. require 3-4-3-5 volts. Long con- 
tinued experiments carried out with a 250-ampere unit have shown 
that at the normal working temperature of 85 deg. the voltage falls 
to 3-1 volts (plus in all cases the voltage drop in the leads). The 
cathodic current efficiency is about 92 per cent. for 3n—4n alkali. 

It remains to be added that wear and tear in the cells are very 
small. Under normal working conditions the anodes lose about 
1 mm. in thickness at their bottoms and sides in two months. Sus- 
pended matter in the brine settleg at the bottom of the cells, and the 
asbestos hoods remain unaffected. When once matters are adjusted, 
the whole system works automatically. The actual cell-room in 
'Gratwein is worked by shifts of one workman only, whose duty it is 
to adjust the rates of flow jn the different cells. Moderate fluctua- 
tions in rate of flow of brine or in current density result in a hange 
in the alkalinity of the liquors produced, and in a corresponding 
small change in current efficiency. 

‘The second installation of the Billiter membrane cell is at the 
present time being erected in Saxony. 

In conclusion, the chief characteristics of the Billiter-Leykam cell 
are:—(1) Freedom from diaphragm troubles. (2) Use of impure 
brine. (3) Automatic working, great adaptability, and low attend- 
ance charges. (4) Alkali (3n—4n) strong compared with most other 
non-mercury cells. (5) With heated cells, lowest energy consump- 
tion per ton of product of any cell now working on a large scale. (6) 
Large floor-space needed. 


INDIRECT LIGHTING AND VISUAL EFFICIENCY. 


In a Paper with the title of “ Modern Methods of Indirect Lighting," 
presented by Messrs. F. W. Willcox and H. C. Wheat to the Illu- 
minating Engineering Society on December 3rd, the authors, after a. 
brief description of various forms of direct and semi-indirect lighting, 
claimed that indirect lighting was an improvement on these other 
systems for the following reasons :— 

Economy.—While on the score of pure energy efficiency (in lumens 
per watt) indirect lighting may stand below other systems, yet in 
point of ultimate visual efficiency its general results are comparable, 
and in many cases superior, to those given by direct lighting. The 
efficiency of indirect lighting depends, of course, very largely, on the 
appliances used. The development of the B.T.-H. eye-rest system 
has given to indirect lighting an economy comparable with that of 
the best systems of direct lighting, and vastly higher than that found 
in the general run of direct-lighting installations. "The substitution 
of eye-rest lighting for direct lighting has, in numberless cases, 
resulted in improved illumination and reduced current consumption. 
In comparison with ordinary direct-lighting systems, eye-rest light- 
ing should use from 20 to 70 per cent. less current for a similar inten- 
‘sity of uniform illumination. Theoretically, of course, the ideal 
direct-lighting installation must have a higher energy efficiency than 
indirect lighting, because, in the latter case, the light has to undergo: 
double reflection. The great point, however, about indirect lighting 
is that it enables one to get from a single point a more evenly distri- 
buted illumination than can be obtained from a much larger number 
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of direct-lighting units. In other words, the man who has become 
converted to the desirability of a uniform general illumination can, 
merely by substituting an eye-rest fitting for a single direct-lighting 
point, make the intensity of illumination on the working plane 
approximately even. Without the aid of indirect lighting he would 
need in a fair-sized room at least half a dozen direct-lighting units to 
accomplish this. "Therefore, in view of the usual type of installation, 
with its strictly limited points, indirect lighting is actually and prac- 
tically more economical than direct lighting, because it provides an 
ideal illumination with à minimum of wiring extension or alteration 
to the wiring. The “ Proceedings " of the U.S. Illuminating Engi- 
neering Society, January, 1912, contain a Paper by Mr. Wheeler 


Fic. 1l.—INpiRECT LIGHTING IN AUTOMOBILE SHOWROOM, 


describing the lighting of a village hall in the town of Glen Ellyn. 
This is an indirect-lighting instalation with eye-rest fittings. A test 
showed the following results : Average lumens per watt 4-83, lighting 
efficiency (ratio of effective lumens to tota! lumens generated) 56 per 
cent. It was pointed out that there are very few direct-lighting 
installations which could give results equa! to this. If in some cases 
indirect lighting costs more, it should be remembered that it also 
does a great deal more than direct lighting in providing an illumina- 
tion of the utmost comfort, uniformity and agreeab!eness, any one 
of which qualities is worth the trifling extra percentage of cost which 
may possibly be involved. 

Glare.—Glare is undoubtedly reduced to a minimum by the in- 
direct system of lighting. The lamps themselves are completely 


Tia. 2.—INpiRECT LIGHTING IN LIVERPOOL THEATRE, 


hidden, and the greatest surface brightness, that on the ceiling, 18 
very much lower than with other forms of lighting. The large area 
of the reflecting surfece—i.e., the cciling—ensures perfect light 
diffusion, with a total absence of the uncomfortable effects asso- 
ciated with glare. 
Shadow Effict.—In this respect indirect lighting stands pre-emi- 
nent. Shadows are less dense, and have softer edges than in the 
case of direct lighting. Indirect lighting, however, is not shadow- 
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less—it would be objectionable if it were. Indirect lighting does not 
affect the natura! contrasts of light and shade given by good daylight 
illumination, and thus there are no flat or monotonous effects such as 
accompany cornice or cove lighting. 

Evenness cf lllumination.—The B.T.-H. eye-rest system of indirect 
lighting surpasses most other systems in this important character- 
istic, and, properly installed, gives the best results in illumination 
with the smallest number of points. Indirect lighting requires fewer 
points than direct lighting, with the result that with the former 
system it is possible to treat the illumination of a room as a whole, 
. while with the latter it has to be treated in sections. 

Comfort and Agreeableness of Lighting.—On this point indirect 
lighting is undoubtedly foremost. Restful and beautifully diffused 
illumination is produced, resembling the effects of daylight entering 
e room through a skylight or obscured glass roof. By proper tinting 
of the walls, the light can be toned to give rich warm attractive 
effects. Harsh contrasts, glerc and heavy shadows are eliminated, 
and the architectural features of the room are shown to their best 
edvantage. It is perhaps the quality of "* naturalness " which makes 
indirect lighting so comfortable and agreeab'e. Good lighting 
should be unobtrusive, just es 2 healthy organ of the human body 
operates unconsciously and does not distract the attention of its 
owner. This is characteristic of daylight, and, indeed, of all natural 
effects. We take advantage of these things, but are unconscious of 
their presence without special mental effort. In 2 test by Mr. 
Cravath on the illumination of à small room, it was found that the 
reletive degrees of comfort of the various systems were in the follow- 


Fic. 3.—IND'RECT LIGHTING In CHICAGO RESTAURANT USING 
PIDESTAIS INSTEAD OF PENDANTS, 


ing order: (1) Indirect lighting, (2) semi-indirect lighting, (3) 
diffused direct lighting with opal bowls. As has been well said by 
Ferree, “ The problem in modern lighting is not so much how to see 
better as how to see with more comfort and with less damage” to the 
general health by eyestrain.” This emphasises the importance of 
comfort and agreeableness in lighting. , 

Our illustrations show three examples of the results obtained with 
indirect lighting. 


ARMATURE REACTION IN LAP-WOUND MACHINES. 
BY DR. W. LULOFS, M.SC. | 
(Concluded from page 312.) 


Summary.—The circulating currents in a lap-wound armature due 
to unequal pole strengths are usually supposed to produce an arma- 
‘ture reaction largely tending to remedy inequalities in the magnetic 
field. The author shows that only in the case of the four-pole 
machine is this counterbaluncing true. This is in agreement with 
the fact well known in practice that the four-pole lap-wound machine 
is far superior to those having more poles. 


In the previous calculations one fact has not been taken into 
consideration, namely, the armature cross-field, that is to sav 
those lines of force induced in the poles by the currents in those 
armature bars which lie directly under the same, or in Fig. 11, 
current I, causing a cross-field /do, in N, as well as in No. 

It is clear that this field cannot caus» an E.M.F. which can 
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influence the circulating or out-of-balance currents, as these 
E.M.F.s under one pole are in opposition to each other, as well 
in the direction of brush 4 and 3 as brush 2 and 1, so that the 
armature cross-field does not give rise to any circulating currents. 
Still, this field has a disadvantageous effect on the out-of-balance 
property of the four-pole machine, because it threads the arma- 
ture teeth, and the pole-piece will become saturated in parts and. 
so make the iron conductivity C smaller. 

From the formulæ for I, and I,,, which are worked out in the 
example, we see at once that the two currents will rapidly 
increase with the decrease of C. 

An idea of the magnitude of these cross-fields in question may 
be given by the following consideration.* i 

Calling L, the current per armature bar, the current density 
under pole N, per centimetre, armature circumference 18 : 


l 
| ZLx _ =. 


so that an armature circumference of a length =dy (see Figs. 1T 
and 12) carries Ady ampere-turns. 


Fra. 11. Fic. 12. 


As Fig. 12is symmetrical along AB itis sufficient to only con- 


| sider, say, the left half. 


The field induced by the ampere-turns Ady has a density 


of dB, i ss , in which the magnetic iron resistance is 
neglected, so that T 
. 0OdaxÀdy | 
do, in Ny= em X4 xl, 
: 0-40 NI T 
which gives Qe ra Z3 
A bei ZI : 
eing «d 
- ZI 
so that Q, = 30dó ^ 


for the full load current of 120 amperes, I, being 60, 


ZA 
we find o,=0, 2 ^ 
whereas the field n,s, is caused by a current I,— 7-2 amperes, 
and, therefore I=3-6 amperes. For this case also the calcula- 
tion, neglecting iron resistance, would be 
LA 
$009. 

The magnetic iron resistance is not neglected in this calcu- 
lation, because its effect on the actual value of 9 and 9, would 
be negligible. On the contrary it will influence it pretty con- 
siderably. However, the object was merely to show that 
o, being of about the same magnitude as 9, it may not be 
neglected, and it must be taken into consideration as regards 
its effect on the value of C. That this is really the case 1$ 
easily seen from Table I. c will increase with A decreasing C, 


—A 

" . l 23 . D : 

which causes, I, being equal to — ~, it will increase rapidly 
dd 


when saturation commences. The above proves that high- 
saturation and armature cross field are detrimental to the 
wiping-out effect of the out-of-balance armature currents. 

J Ne ONLA eee ise 


* Ja teing here useful cur.eri as well as circuls‘ing current. 
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Up to now only the four-pole machine has’ been dealt with. | circulating currents for the superposed north field; the super-- 


We shall now consider the six-pole machine. 

Let us first assume that the armature eccentricity lies only 
in the direction a — b, Fig. 13, so that N, and S; are strengthened 
. N,S, weakened, whereas N} and S, remain unchanged. 

The same result would have been obtained if, leaving all 
poles at their normal strength, we assumed, two extra fields 


in the direction N,N, and 8,85; these two fields have the 
following effect : Field N,N, induces an E.M.F. under N, ina 
downward direction under N,, upwards under N,; whereas 
S,S, causes an E.M.F. upwards under S,, downwards under 8;. 


Fig. 13 shows quite clearly that the currents which will 
be caused by these E.M.F.s will be opposite in direction, and 
therefore the fields will wipe out each other so that no out-of- 
balance effect can exist. 

The same remark applies to the case when the armature 
eccentricity lies in the direction 8,N3, which would strengthen 
N, weaken S,, at the same time strengthening 84 to a less 


degree. strengthening N, and N, by the same amount. Also 
this case can be considered to be the usual disposition of the 
field in addition to a field. 


N, > 9s 
N3 d d and a field RO 
ON, —> 8s 
Fig. 14 shows the circulating currents caused by the field 
"a WERE 
N, and it is clear that the currents, caused by 
- 8 N 
Z 2 Ec d : : 
S and N; » Which, separately drawn in. 
aa a Sa ~> N, 


Fig. 14, will give two equal current pictures, of which one is 
placed at an angle of 180 deg. to the other, so that they will give 
equal fields, but also at an angle of 180 deg. with each other, or 
in other words in opposition. Atthesame time we seethat the 
Same does not apply to the currents themselves, 2.e., they do 
not wipe each other out. Fig. 14 shows the direction of the 


ee Ó——ráá LL ac S 


| 


posed south field will give a current upwards under §,, down- 
wards under S, and S}. 

Any other eccentricity may be considered to consist of the 
eccentricities above mentioned, so that we come to:the im- 
portant conclusion that the six-pole lap-wound machine has 
no self-balancing effect ; that without Mordey connections it 
will spark and commutate badly ; at the same time the mag- 
netic sidepull, owing to the existing eccentricity, will be notice- 
able to its full extent. 

And now we come to the eight-pole machine. 

' Let us first consider that the eccentricity is in direction 
shown in Fig. 15, which first of all will give rise to the fields 
N,S, and S,N, These fields in their turn induce from the 
given direction of rotation currents, as shown in Fig. 15. The 
current down under S4 up under 8, can be combined to'a 
number of ampere-turns giving a field A, and in the same way 
the current down under N, up under N, can be combined to a 
number of ampere-turns giving a field B ; the resultant field of 
hese two is C. 

At the same time the given eccentricity causes N, to increase 
in strength, S, to decrease, S, to strengthen, N, to weaken, so 
that we have to consider two more fields, namely, N,, N, and 
S., S,, which cause again circulating currents down under No, 
up under N,, up under 8,, down under S}. The ampere-turns 
of these give rise to a field C, which opposes C. It is easily 
proved that practically these two fields are equal, and, there- 
fore, wipe each other out completely. ! 


Fic. 16. 


If in Fig. 16 e be the eccentricity, the eccentricity in direction 
S43, and consequently also in direction N,N, is practically equal 
to e, —cf, since ab=cd. 

ej —e cos 22-5 deg., 
in the same way the eccentricity in directions N,N, and S,S,.is 


» a9. 
or 
P 


irection of 
ccentricity 


-—— 
E 


D 


E 


N? 


Fig. 17. 


practically equal to esin 22-5 deg. Taking the superposed 


fields practically directly proportional to the eccentricities, 


that is to say, neglecting the inconstancy of the magnete resist- 
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ances in the iron paths, the fields due to currents caused by the 
superposed fields may also be considered to be directly propor- 
tional to the eccentricities, so that field A (Fig. 15)— ke cos 
22-5 deg., k being a constant : and as A=B, C (see Fig. 15) is 
equal to 2ke cos 22-5 deg: sin 22-5 deg. 

In the same way we may say that the field due to the currents 
caused by N,N, is equal to ke sin 22-5 deg., and the curve caused 
by SS, is equal to this, making an angle of 45 deg. with the 
same. It is clear that the resultant of these two is 

C,=2ke sin 22-5 deg. cos 22-5 deg. 
80 that C,=C. 

Now, there still remains the investigation of what happens 
if the direction of eccentricity is in that of two opposite poles, 
e.g., NN}. 

N, being stronger, N, weaker, 8, and S, stronger, S,, 8, being 
weaker, we can consider two superposed fields— 

pd Ba ML 
i and N}. 
~a S; Dya 7 

The currents induced downwards under N, and upwards 
under N, give rise to field A in Fig. 17, whereas the currents 
under 8, and S, induce B,, those under 5,8,, B, the resultant 
of B, and B, is B, and it can be easily proved in a similar way 
as was done in Fig. 16, that A is equal and opposite to B, so 
that also in this case the circulating currents excite fields which 
are wiped out by each other, and no balancing effect can exist. 

The same may be proved for the 12-pole machine and so on, 
so that we came to the important conclusion that the four- 
pole machine is the only one which counterbalances in itself 
the circulating currents which might be induced by unequal 
division of pole strengths. 

Although I believe I was the first to prove this matter 
theoretically, it has already been known in practice that the 
four-pole lap-wound machine is far superior to those having 
more poles. Even machines up to 150 kw. have been designed 
as a four-pole type, simply for the reason that no trouble is 
experienced as far as commutation is concerned. 


A SINGLE-PHASE MOTOR WITH POLE-CHANGING 
WINDINGS.* 
BY J. S. NICHOLSON, B.SC. AND B. PARKER HAIGH, B.SC. 
(Concluded from page 522). 


Summary.—A new type of single-phase commutator motor, the in- 
vention of one of the authors, recently installed in the James Watt 
Engineering laboratories of the University of Glasgow, is described. 
The principles involved in the use of pole-changing windings in commu- 
tator motors are discussed :—(1) The compensated series-motor. (2) The 
repulsion motor. Pole-changing stator and pole-changing armature 
windings and the commutation of the machines are then considered. 
A comparison is made between the relative outputs of the types of 
machines discussed, and a table is given comparing these with the normal 
repulsion motor. Control conncctions are illustrated. 


Commutation.—In the armature with eight working brushes com- 
mutation occurs in two stages, the +current changing to zero under 
one brush and thence to —value under the next. This naturally 
assists commutation, but as only one-half of the total number of 
armature conductors carry load currents at any one moment, a greater 
current is required to gain the same output, or alternatively, the 
number of conductors per slot may be increased 40 per cent. while the 
current is kept at the same value. This increase can be allowed with- 
out extra losses as each conductor carries current during only half the 
revolution, but as the increase in the number of conductors doubles the 
self-induction, commutation is not eventually different for the arma- 
tures with eight and four working brushes respectively, when designed 
for the same total current. 

As the groups of conductors in any one slot do not undergo commu- 
tation at the sam» moment, that part of the total sparking E.M.F, 
which is ordinarily induced in the coils by mutual induction is absent, 
and in comparison with & normal armature having a slot-step equal 
to the full pole-pitch, eommutation on load is correspondingly im- 
proved. Since this allows the number of turns per commutator bar 
to be increased 40 per cent. as compared with a normal design, the 
armature current may be correspondingly reduced and a smaller 


* Abstract of a Paper read before the Institution of Electrical Engineers. 


commutator used. To a great extent, however, commutation on 
load depends on the stray fluxes produced by local inequalities in the 
M.M.F.s of the load current in the armature and main stator winding 
Fig. 5 shows the state of affairs in the case of an eight-brush armature 
working with a stator having uniform A.S. across five-sixths of the 
pole-pitch. The flux distribution produced by the magnetising cur- 
rents in the armature is shown by the curve p, while the density of the 
stray fluxes is represented by the curve $,, whose ordinates are reversed, 
80 that the area between the curves represents the total flux. The 
position of one of the coils undergoing commutation is shown by CC’, 
and it is seen that the conductor C is cutting the stray flux at one of 
its peaks, and that this peak is in the reverse direction to that which 
would oppose the E.M. F. induced in the coil by the commutation of ita 
current. The diagram is drawn for an armature with slot-step equal 
to two-thirds of the pole-pitch, in which case the effect is considerable 
when a small air-gap is used. It can be minimised by using a slightly 


shorter slot-step so as to improve the compensation, or alternatively 
by increasing the value of A.S. for the stator coils in the mid portion of 
pole-faces (belonging to the reconnected field winding, Fig. 6). 

Even when using an armature with eight working brushes carrying 
the same total current with a shorter commutator the net flux inter- 
linked with each turn is 28 per cent.less with the greater number of 


poles, and such a machine is therefore capable of developing over - 


50 per cent. more torque when starting with the greater number of 
poles. 
OUTPUT. 

As regards I?R losses in the armature copper, the motor with eight 
working brushes is quite as efficient as that with only four working 
brushes, in spite of the reduced number of armature conductors which 
are active at any one moment. This is due to the somewhat higher 
“ breadth coefficient " of the active windings, which are located mainly 
in the strongest zone of he field. A comparison between the two types 
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is made in the following table, in which a third column is added for 
the normal repulsion motor (with coil-step equal to the pole-pitch). 
To enable this machine to run at the same maximum speed it is 
designed with the same number of poles (four) as the pole-changing 
motors employ when running at full speed with the lesser number of 
poles. The numbers of armature conductors are chosen so as to 
give equal liability to sparking when running at full speed, and in each 
case it is assumed that the field distribution along the periphery of the 
armature follows sine-wave. 

From the following table it is clear that the output of the armature 
is not greatly reduced by using the shortened step connections suitable 
for pole-changing. The pole changing motor is therefore not only 
capable of developing a greater starting torque, but is equally efficient 
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COMPARISON or Four-POLE ARMATURE OUTPUTS. 


TUUM rario cd Shortened | Shortened | Full 


Type: step. | step. | Step. 
Number of working brushes ....... 4 8 4 
Diagram osang vvavbd a kae xu duds Fig. 8 Fig. 9 |. (None) 
BUS OF DOLEO Le cccecns sian ERES Ad 60* 60° 90° 
Number of armature conductors ... C ¿i 1:41C . 071C 
Section OF Git :. 5: isien A | 071A 141A 
Mean length of conductor .......... O87L |; OS7L L 
Resistance of armature  ........,... R | àx2R 1-15x4 R 
Current for equal losses ............ | I | I 1:321 
Number of turns in series .......... | T 0-71 T 0-71 T 
Breadth coefficient .................-- V3 _ 9.552 V2 cog 30° 20-637 

T T 
— 0-780 

Induosd EE. ues caes 1:23 E 1:23 E | E 
Output (volt-amperes) ..............- | 0-93 W 0.93 W W 


| MEN urb 


and on account of the shorter armature end connectors and commu- 
tators is more compact and simpler in construction than the normal 
design of compensated-repulsion motor. 

While the above comparison is applicable in the case of motors of 
moderate size, suitable for multiple unit vehicles, it does not apply 
directly to large-sized locomotive motors. The compensated-series 
motor, working with a rectangular field-wave and designed with a 
large number of poles, appears to give better results than the repulsion 
motor with sinusoidal field, in machines of large size. The pole- 
changing motor is similarly handicapped by its sinusoidal field, and on 
account of the distribution of its windings the output is not greatly 
increased when a rectangular field-wave is used. The output is there- 
fore materially less than that of a series motor with the greater number 
of poles. Nevertheless the pole-changing motor offers some advan- 


Revs. per Min. 


Amperes. 
Fia. 7. 


tages over such a series motor. It is unnecessary to employ shunt 
commutating poles whose strength must be regulated to suit the speed, 
or resistance connectors ; and as the stator may in some cases be 
wound for the full line voltage the use of a transformer may be avoided. 
With suitable connections, the speed may be varied by brush shifting 
without the use of a variable voltage of supply. 


CONTROL CONNECTIONS. 


The authors give four diagrams showing different control con- 
nections, one of which (Fig. 6) is here reproduced. 

In each of the diagrams the motor is started as a repulsion motor 
with the greater number of poles, and after running up to half speed 
is changed over to the lower number of poles, running asa compensated 
repulsion motor excited by a magnetising current in the armature. 

Fig. 6 represents connections in which no brush-shifting is used, 
and which are therefore suitable for multiple unit vehicles. Current 
is supplied at suitable voltage from tappings on the transformer T 
to the main stator windings I. and IL, connected in series with the 
field-windings (FW) by means of the reversing switch (RS), and is 
returned to the transformer by the switch R, closed only when the 
motor has to run as a repulsion motor with the greater number of 
poles, To change over, the switch R is opened and switches CR closed 
so that current now passes through windings I. and II. in parallel, 
thence through the reconnected field windings and back through the 
exciter transformer (ET). The motor is reversed on the high-speed 
connections by closing switches F or B alternatively. It may be noted 
that the working currents in the armature circuit do not pass through ! 
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any switches unless it is desired to impress a voltage on this circuit 
so that the motor can run on a still wider range of speed. In the 
diagram shown six different speed ranges are available as seven main 
contactors are provided. 

The motor tested is one rated at 10 H.P. at 150 volts, 30 cycles, this 
size being chosen to suit the supply available in the laboratories. The 
stator-winding is similar to that shown in Figs. 4 and 6, and is arranged 
for eight and four poles, so that the speeds corresponding to syn- 
chronous running are respectively 450 and 900 revs. per min. The 
motor was built by Messrs. Mavor & Coulson, Ltd., Glasgow, to the 
authors' design, with leading dimensions as follows :— 


External diameter of stator core.........................-e* 457 mm. 
Internal diameter of stator core ............. e e e eroe nn 306 mm. 
Length of Stator OOTO iiio o rere En aoo odas ear FA x e aod 160 mm. 
BIRD. saririsa sit ud aio AVR Erde End LEY MW bd ERR Ad rER po 0-75 mm. 


The stator has 48 semi-closed slots, each of those allocated to the 
main-winding containing 9 conductors, while those of the field-winding 
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contain 10 conductors. . The armature has 49 slots, each containing 
12 conductors connected in a two-circuit wave-winding without 
resistance connectors. The commutator has a diameter of 216 mm. 
with 147 segments, and is fitted with eight sets of brushes, each having 
two carbons 11 in. by 2 in. 


Loap TESTS. 


In the load tests described, the connections used were similar to 
those shown in Fig. 13. The motor was run with eight poles as a plain 
repulsion motor and with four poles as a compensated-repulsion motor 
with eight working brushes, connected together in four pairs. In the 


Pe: centage Efficiency. 
235 4 
o e 


bo 
e 


T 
e 


0 |. 200 400 600 $00 1,00) 
Revs. per Min, 


Fic. 9. 


latter case the armature magnetising circuit was supplied from a 
transformer with 2:1 ratio. These connections are convenient in a 
motor of small size, as no brush-shifting is necessary. Other tests 
in which brush-shifting was employed were also carried out, but as the 
results are similar they need not be dealt with in detail. 


SPEED AND ToRQUE CHARACTERISTICS. 
Curves giving the relation between the speed and line Current of 


the machine, supplied at various voltages, are Shown in Fig. 7. The 
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two sets of curves correspond to eight and four poles respectively, and 
it will be noted that the working speed ranges are in the neighbour- 
hood of the synchronous speeds of 450 and 900 revs. per min. In 
Fig. 8 the torque (measured in * equivalent horse-power at 1,000 
revs. per min.") is plotted as a function of the speed. It will be noted 
that the curve for 200 volts with eight poles approximately overlaps 
the curve for 100 volts with four poles, and it follows that if the con 
nections are changed over from one of these ranges to the other, 
the motor continues to run against anv given torque at approxi- 
mately the same speed. and no mechanical shoek is experienced. 
For lower speeds the eight-pole winding is supplied from transformer 
tappings giving 120, 150, or 180 volts ; while for higher speeds the 
four-pole connections are used with 120 or 150 volts. The dotted 
lines indicate the speeds at which the contactors are operated in 
order to maintain a high and fairly uniform torque during the start- 
ing period. These speeds are 300, 460 650 and 800 revs. per min. 
During this process the torque varies between “ 13 H.P. and 8 H.P. 
at 1.000 revs. per min." A higher average torque may naturally 
be maintained by changing over at somewhat lower speeds, and in 
this case the motor is liable to spark slightly when subject to the 
extra load. This is especially noticeable when changing over to 
four-poles at the lower speeds, and on this account it is preferable 
to use the 200-volt eight-pole tapping in place of the corresponding 
100-volt four-pole connection. 

In Fig. 9 two sets of curves are given showing the efficiency of the 
motor when supplied at different voltages and worked alternately 
with eight and four poles. It will be noted that at all speeds under 
460 revs. per min. the efficiency given by the eight-pole connections, 
is greater than that obtainable with the four- pole connections, while 
the reverse is the case at higher speeds. It is clearly disadvanta- 
geous to use voltage control as a means of speed regulation over too 
wide a range of speed. and preferable, in the ease of a “repulsion motor, 
to change over the number of poles. The use of the greater number 
of poles ‘is especially advantageous when the motor is required to 
develop its maximum torque at low speeds. The copper and con- 
stant losses are then more evenly balanced and a higher efficiency 
is obtained. 

It is not intended to suggest that the pole-changing motor is in 
general preferable to the compensated-series machine as a traction 
motor. Where low-frequency current is employed it appears. that 
the latter machine is simpler and equally satisfactory, as good com- 
mutation is obtainable, together with a sufficiently high power-factor 
to mect practical requirements. When a higher frequency is em- 
ploy ed the repulsion motor in which armature excitation is employed 
gives a materially higher power-factor than the series machine, and 
it may be that the pole-changing motor marks a sufliciently great 
advantage over the normal repulsion motor, as regards commutation, 
to warrant the use of the higher frequency. This question, however, 
is intimately connected with that of the economical generation and 
distribution of power, consideration of which would carry us beyond 
the scope of this Paper. 


DISCUSSION, 


Dr. S. P. SMITH congratulated the authors on the ingenious method of 
changing the poles in a single-phase commutator motor. But although 
he appreciated the work done, he disliked the results obtained. The 
motor the authors had developed was one that did not appeal to him, and 
was, in his opinion, fundamentally wrong and would never establish 
itself for the purposes for which it was proposed, He took it that the 
main object of the Paper was to bring forward a motor that might, under 
certain. conditions, be used for single- phase electric traction. It was 
quite true that the repulsion motor had many other applications and was 
largely used in practice, but chiefly for comparatively small outputs and 
stationary conditions and where a constant speed, somewhere about or 
below synchronous (i.e., 75 per cent. or 85 per cent.) was required. He 
considered it impossible to build a plain repulsion motor for the large 
outputs of from 1.000 H.P. to 2.000 H.P, at present demanded for loco- 
motives, but for small outputs of from 50 H.P. to 100 H.P. the repulsion 
motor probably had a great future before it. He had listened very care- 
fully to the remarks with regard to the power factor. and to the investi- 
gations made to prove w hat the reactance between the stator and rotor 
was; but, to him, it seemed impossible to make that satisfactory. He 
did not agree with Mr. Haigh's remarks about the shortened step, his 
own experience having shown him that the only object in shortening the 
piteh, apart from saving a little copper, was to make the rotor winding 
identical with the stator winding, and thus get a transformer with the 
minimum leakage and, therefore, the maximum power factor. Regarding 
the table giving a comparison of four-pole armature outputs, if a larger 
current was obtained it was easily explained because field conductors 
were used, and it was quite a simple matter to use more conductors and 
get a higher pressure. The final criterion was the pressure between the 
brush tips, which at the present day must not exceed 7 volts. Assuming 
that the motor was designed to give that pressure, he considered it would 
still be found that the plain repulsion motor would show better than 
either the four or the eight-pole in the case given. Another reason why 


the motor was fundamentally wrong was that it was bound to svnchronism, 
which utterly defeated the whole object of introducing a commutator. 
For traction and for obtaining a good series characteristic the repulsion 
motor, which was dependent upon frequency, could not. be compared with 
the ordinary serics motor compensated to do away with reactance and, 
if necessary, with a local field to support commutation, which was in- 
dependent of everything. He did not think that the present motor 


would forward their search for a good single-phase commutator motor for 
traction work. 


Mr. Roger T. Situ said that most railway engineers would warmly 
welcome any attempt to improve the single- phase motor for traction 
purposes. The authors had been so modest in their claims of the advan- 
tages put forward by the special design given that it almost disarmed 
criticism. They had themselves pointed out almost as many dis- 
advantages in their design as advantages and had left the judgment as 
to whether there was anvthing in it or not to their audience. He therefore 
wished to say one or two things merely from the point of view of the man 
who did not criticise, but simply asked for a definite result, and expected 
other people to take all the trouble in making a design to give that result. 
He thought the authors had very fairly stated their reasons for making 
a pole-changing arrangement combined in a single repulsion motor. If 
he read the table comparing the four-pole armature outputs aright, the 
pole-changing motor was shorter than the corresponding repulsion motor 
of equal diameter, but had less output. He would like to ask the authors 
if that was so. The advantage in shortening the motor for traction 
purposes was very inconsiderable, but one of the greatest difficulties in all 
railway motors where they were applied directly through gearing to the 
axle, and not raised up in ‘a locomotive, was that. in ev erv case he knew 
of, a reasonable sized motor encroached seriously on the load gauge 
alowed by the Clearing House rules. The extremities of the motor were 
always inside the standard load gauge, so that any decrease in the size 
of ihe motor should, if possible, be in its diameter and not in its length. 
The authors claimed that the pole-changing motor was most suitable 
for small motors, by which he assumed they meant upio about 200 H.P., 
which, as a rule, was the maximum size used for muliiple unit trains. 
lt Was just that type of motor used on suburban services with short 
distances between stops in which weight was of the utmost importance, 
and he wished to ask the authors if the weight of their pole-changing was 
less or greater than the corresponding repulsion motor havinz the same 
output. Tf the weight was not less he hardly thought that its advan- 
tages would lead to its adopiion, though, of course, in smaller sizes it 
might be admirably useful for fans and crane work. ‘The authors also 
stated that for large motors — i.e., motors over 500 H.P. and up to. xav, 
1,000 n.r. in size—-the pole-changing motor would have less out put than 
the corresponding series commutator motor. Was that comparison on 
size or on weight, 7.e., was the Sr series commutator motor 
smaller in size or less in weight Y He agreed with the authors that the 
arrangement for halving the number of brushes by momentarily removing 
the brushes back to the neutral position, and so absolutely stopping the 
output, was not a thing that could be considered from the point of view 
of a traction motor, It was stated in the Paper that there was approxi- 
mately the same torque at the same speed for the highest voltage with 
eight poles and for the lowest volt. ge with four poles, which made the 
change from four to eight poles quite possible and satisfactory for traction 
purposes. He would like to ask the authors whether it was always 
possible in a motor of that sort to arrange the tapping of the transformer 
so as to obtain those conditions, because if not there would he quite 
serious difficulties in changing over from four to eight poles. As far as 
he could gather, the authors had hardly made out a case for the advantage 
of the pole-changing repulsion motor except for high frequencies. They 
stated that the advantages were greater on high than on low frequencies. 
What exactly was meant by a high frequency ? For traction purposes 
no one would ever use more than 25 periods, and he presumed that the 
advantages of the authors’ arrangement as far as frequeney was con- 
cerned only came in at periods very considerably above 25. Regarding 
the measuring of the torque of the alternator, in most of the cases that 
he had seen of that form of measurement the stator was always sup- 
ported on knife edges, not on ball bearings, and he thought the authors 
must have had a great deal of experience on those machines if (he ball- 
bearing suspension was as satisfactory from the point of view of friction 
as the knife edge. 

Mr. W. M. Morpery said that he wished to refer to a side issue in the 
Paper. ‘The authors referred io the accuracy of measurements they 
hat mad: with thei* interesting machine, and said thev had made a 
number of measurements of the iron losses in the core when running at 
different speeds both with direct current and alternate current of various 
strengths, and that they hoped to publish the results on another occasion. 
He hoped they would do that, as he was sure the results would be inier- 
esting. One of the outstanding questions in connection with the may- 
netisation of iron in dynamo machines, which, he thought. might very 
well be taken up by the Research Committee whieh the Council had very 
wisely formed, would be to go into the difference bet ween the losses with 
rotating fields and with alternating fields of the same frequency. and 
density. ‘There was not a great deal of information published on that 
point. H certainly was a practical question on which dynamo designers 
would be glad to have further information. In the authors’ arrangement 
there was an arm with a weight that could be moved along the arm so as 
to measure the torque by taking the weight required to bring the arm 
back to zero. He wished to ask the authors whether they had tried what 
seemed to him a possible method of using that machine, for the purpose 
just mentioned, keeping both the rotor and stator fixed, except, of course, 
so far as the stator might move from a zero position. As it was a twe- 
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phase stator it could be magnetised by a two-phase current, and the 
equivalent of a rotating direct current field would pass through the fixed 
rotor. By a winding on the rotor it would be possible, on certain assump- 
tions, to measure the induction in the rotor—the energy would be ob- 
tained from the weight, the speed, of course, being known from the 
frequency. In that way it should be possible to obtain the effect of 
rotation without having to revolve either the field magnet or the arma- 
ture. He did not know whether there was anything in the suggestion 
or whether the authors had tried it, but they might possibly have an 
opportunity of considering it. 

Mr. W. E. BURNAND said that the chief use of the commutator motor 
was, of course, in starting up under heavy loads, and it seemed rather 
unfortunate that for this purpose the disadvantages were the most 
evident. "There was the reactance of the field, the short-circuit reaction 
of the armature coil on the eight brushes, and then the usual sparking 
due to the induction of the coil undergoing commutation. As pointed 
out in the Paper, the field reactance was minimised by getting & very small 
air-gap, but that small air-gap increased the self-induction of the coil and 
so made the sparking very much worse whenrunning. He thought that 
was an argument for the use of a non-uniform air-gap. Probably the 
worst feature of the lot was the very heavy short-circuit current at the 
moment that the motor was started up, which was evidently & very 
serious difficulty. Another point was that all that heavy current from 
the short-circuited coil was going almost directly against the main flow, 
which made it doubly serious. "The only way to get over it was to utilise 
the open circuit winding, as, he believed, had been proposed in America, 
which, although it got over the difficulties of starting, introduced other 
difficulties as soon as the armature was moving. The commutation of an 
open circuit winding was a very serious thing to be got over, but that in 
time, he thought, would be overcome, and in his opinion, the future 
machine for starting under a heavy load would be the straight series 
machine with an open circuit winding and compensator winding for the 
armature. Referring to the efficiencies given, it was quite evident from 
the curves there shown that for any stationary work where two or three 
phases were available the ordinary slip-ring motor would give the better 
performance, i.e., wherever a load near synchronous speed was on for 
any length of time. 


Mr. B. P. Haiam, in reply to some of the points raised, said that 
Dr. Smith had pointed out the difficulties which existed in regard to the 
voltage introduced between the brush in all repulsion motors. The diffi- 
culties were exactly the same, however, when starting a compensated 
series motor. It did not matter which type,the difficulty was the same. 
The motor was devised with the idea of limiting that difficulty. "The 
turns which were given in the table comparing four-pole armature out- 
puts were chosen haphazard and the number of armature conductors 
were chosen so that under working conditions the liability to sparking 
was the same in the three motors. Therefore, it was not a fair argument 
to use against the pole-changing motor that the greater number of turns 
were simply a handicap. That was not the case. The difficulty was the 
same in each of the three motors and the comparison was therefore a just 
one and did not nced to be driven home and exaggerated in the way that 
Dr. Smith had thought it necessary to do. ` The voltage existing between 
the brush tips at starting in the case of an ordinary repulsion motor had to 
be measured when the motor was standing still, whereas in the case of the 
pole-changing motor, on the other hand, the voltage had to be measured 
when running at half-speed, because from no-speed up to half-speed there 
was no intention of using the four-pole connections, only the eight-pole 
connections, which gave very little trouble as regards sparking. He 
thought that the synchronous character of the repulsion machine had 
been over-rated. The repulsion machine was not at all a synchronous 
machine, and it did not resemble an induction motor in those respects. 
It was & series machine, and, except in its advantages, did not differ from 
the compensated series machine as regards synchronism. It was only 
suggested that the motor was suitable for machines of moderate size. 
In very large motors the present practice seemed to be to use a low 
frequency and a compensated series machine. When they spoke of 
comparatively high frequencies they meant only moderately high 
frequencies, and they would therefore call 25 a high frequency for work 
of that class. There were undoubtedly very great advantages if they 
could use such moderately high frequencies without lightning arresters. 
The tappings for the transformer could be quite easily arranged so as to 
give a smooth change-over. 


Mr. J. S. NicHOLSON, in reply to Mr. Roger Smith, said that he knew 
nothing about the measurement of torque by supporting a stator on 
knife edges, but so far as the machine which was supported on ball. 
bearings was concerned they had absolutely no difficulty in measuring 
the torque. In measuring the torque which appeared they always lifted 
and depressed the lever which returned very quickly to the zero position, 
so that they considered the machine on ball-bearings to be perfectly 
satisfactory. They would notice that no error was made in measuring 
thetorque. The only possible one would be in the windage of the motor, 
but the machine was practically completely enclosed, so that the windage 
was practically all cut by the stator. Supposing, however, there was a 
big windage error, they could then run the machine as a motor and gauge 
the windage, correcting their readings in that way. Regarding Mr. 
Mordey's remarks, they had gone pretty fully into the measurement of 
the iron losses in the rotor and had carried out a considerable number of 
tests. They had also got an additional rotor with no slots and were now 
starting experiments with it. They had not attempted to measure the 
iron losses, and with the apparatus at their disposal they could not do so 
at present, but Mr. Mordey's suggestion certainly seemed a very feasible 
means for measuring the iron losses. 


SAFETY DEVICES IN CONNECTION WITH ELECTRICAL 
MACHINERY AND APPARATUS FOR COAL MINES.* 


BY D. BOWEN AND W. E. FRENCH. 


Summary.—The composition of fire-damp is considered, and the 
results of experiments on the ignition temperatures of different gases 
are given. The velocities of inflammation of a gas under constant 
pressure and under constant volume are discussed and pressure curves 
are given. Experiments with safety-devices, and the phenomenon of 
“ after-burning " with gauze protected apparatus are explained. The 
details of a number of flame-proof devices for mining work are criticised. 
Oil protection is dealt with, and some oil-immersed machinery of British 
manufacture reviewed in detail. Gauze, plate, labyrinth and tubo 
protection are further discussed. 


A discussion of the probable composition of fire-damp as it exists 
in coal mines is given in a Paper by Dr. Gray.f There it is pointed 
out that although methane is the only inflammable gas thet has 
usually been reported as contained in fire-damp, yet since the pro- 
portion of fire-damp contained in the atmosphere of a fairly well 
ventilated mine is generally small, it is extremely probable that the 
relatively much smaller proportion of other inflammable gases has 
escaped detection. Gray further records the analysis of a sample of 
combustible gas which contained 55-5 per cent. of methane and 44-5 
per cent. of the higher paraffin hydrocarbons, such as ethane, &c. 
The presence of ethane acquires a greater probability since the dis- 
covery of this gas in explosive coal-dust by Dr. Bedson, of Newcastle- 
upon-Tyne. Certain analyses of fire-damp have given, further, free 
hydrogen. | 

The ignition-temperature—or temperature of inflammation— 
of methane is about 650°C., according to Mallard and Le Chatelier. 
But below this temperature there may be slow flameless combustion 
of the gas, and it is found that the ignition-temperature depends to 
some extent upon the amount of slow ccmbustion which has taken 
place during the preliminary heating-up of the mixture. 
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Fic. 1.—D1aAGRAM SHOWING THE RELATIONSHIP BETWEEN THE RATES 
OF INFLAMMATION AND THE PERCENTAGE OF METHANE. 


The ignition-temperatures at simospheric pressure of a number 
of gases were quite recently fixed, within narrow limits, by Prof. 
H. B. Dixon and Dr. H. F. Coward.j Thus we have :— 


r"Agnition temperatures.—, 


In air. In oxygen. 

Deg. C. Deg. C. 
FY Gro gen 5223: ee Ducis onere ded eoa nes 080-590  ...... 580-590 
Carbon monoxide (moist) .... ......... 644-658  ...... 637-658 
Acetylene sriid 4006-440  ...... 416-440 
Ethylene saiae . 542-547  ...... 500-519 
Methane’ 4. eise erue soak o 9o Mae cen vers 650-750  ...... 556-700 
thane e — — AMEN 520-630 
Propane iners ose o EH AV seisa "s 2 dues 490-570 


From the foregoing table it is easily secn thet the presence in any 
particular sample of fire-damp of hydrocarbons other than methane 
increases the liability of the mixture to inflame. It may be inferred 
from this that tests conducted with mixtures of coal-gas and air 
are rather more severe than tests conducted with mixtures of methane 
or fire-damp and air. 

Further, Mallard and Le Chatelier found that methane possesses 
a peculiar property which may be termeed its “ inflammation lag." 
Thus at 650?C., the inflammation lag—or the period during which 
the initial source of heat must be in contact with the inflammable 
mixture—is about 10 seconds; at 1,000°C., it is rather less than 
l second. This property is peculiar to methane. 

The first systematie determinations of the limits of inflammation 


EN n 


* Abstract of a Paper read before the Institute of Mining Engineers oF 
June 6, 1912, in London. . i zo v W 

f “ Fire-damp: its Composition, Detection and Estimation,” bY 
Thomas Gray, '* Trans." Inst. M. E., 1910, Vol. XXXIX., P 286, 


t “ Journal " of the Chemical Society, Transactions, 1909, N a, SCV 
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of “ fire-damp " were made in 1816 by Davy.* He found that the | 


lower limit of the particular sample of '' fire-damp" experimented 
upon corresponded to between 63-3 and 6-7 per cent. 

Later, Le Chatelier, working in conjunction with Mallardt and 
Boudouard,f placed the lower limit for ''fire-damp " at about 
6-0 per cent., while the higher limit corresponded to 16-8 per cent. 

The only other determinations worthy of note are those recently 
obtained by Messrs. Burgess and Wheeler.§ They place the lower 
limits for these gases as follows :— 


Per cent. 
Methane (CH J esse eese va ee Xa Eua oE NER EFE euy nue 5-50 to 5-70 
Ethane (C, H,) ceiesssricssigsississsiosksns — € 3-00 ,, 3-20 
Propane (CsHa) ............... eere ee ee renean 2-15 ,, 2:30 
Normal butane (C,H,,) ............... ——— — 1-60 ,, 1-70 
Normal] pentane (C4H,,;)..................... eese 1:35 ,, 1°40 
Isopentane (Cs, H a) «i eeosessse sed ye veus cen eau es 1:30 ,, 1:35 


The experiments of Mallard and Le Chatelier established the fact 
that the most violent explosion does not correspond to à mixture con- 
taining 9-5 per cent. of methane, but to the maximum velocity of 
propagation of inflammation. 

According to Le Chatelier, the true initial rates of inflammation 
(that 18, of the propagation of the flames “ by conduction ’’), in 
feet per second for various mixtures, are represented by the following 


numbers :— METHANE AND AIR. 


Methane, per cent. 6 8 10 12 14 16 
Feet, per second... 0:0984 0:7544 1-3776 19908 1-1808 0:3280 
CoAL-GAS AND AIR. 

Gas, per cent. ... 8 10 12 £14 15 17 2390 24 
Feet, per second ,,.0-984 1-640 2-3616 3-0504 3-4440 4.1656 2-624 1-312 

Fig. 1, for mixtures of methane and air, shows more clearly the 
relationship between the rates of inflammation and the percentage 
of methane. | 


Mizture: 10 per cent, 
of pure Methane. 


Maximum Pressure: 
$06 pounds per 
square iuch. 


Pressure in Pounds per Sq. Luch. 


10 0:5 
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Fic. 2.—PRESSURE DIAGRAM OF EXPLOSION IN CLOSED VESSEL. 

It will be seen from this diagram that the limit of inflamma- 
bility of methane corresponds to about 5-8 per cent. of methane in 
volume, and that the maximum velocity of propagation of inflam- 
mation corresponds to 12-2 per cent. of methane. The rate then 
decreases up to 16-8 per cent., the upper limit for whichinflammation 
ceases. 

The maximum velocity is 4:1656 ft. per second, corresponding 
to 17 per cent. in the case of coal-gas. 

The behaviour of these explosive mixtures is found to differ 
according as they are ignited near (a) the open, or (b) the closed end 
of a tube. In the case of (a), the flame preceeds for some distance 
down the tube at a practically uniform velocity, and without violence 
up to the closed end. If, on the other hand, ignition takes place at 
the closed end of the tube (by means of an electric spark, forexample), 
a violent explosion will occur, which is propagated throughout the 
tube with a velocity of about 62 ft. per second. In the first case, 
the inflammation if propagated with a velocity corresponding to the 
percentage of fire-damp in the atmosphere—possibly the maximum 
velocity of about 2 ft. per second— whilst, in the second case, this 
velocity might be increased very considerably by the agitation of 
the atmosphere. So far, these rates of ignition or inflammation are 
measures of inflammability, and are the rates for constant pressure ; 
the rates for constant volume (inflammation in a closed vessel) are 
very different, and the problem is a more complex one. In this case 
the rate continually increases as the inflammation proceeds, until 
it fills the vessel. "This is evident from the pressure-curve shown in 
Fig. 2. The pressure rises slowly at first, then with ever-increasing 
rate until the explosion is complete. The time taken to attain 
maximum pressure varies much with the circumstances attending 
the beginning of the ignition. If a considerable mass be ignited at 

* “ Collected Works," 1816, Vol. VI., p. 24. 

t “ Annales des Mines," Paris, 1883, Series 7, Vol. IV., p. 5. 

f “ Comptes-rendus hebdomadaires des Scances.de l'Academie des 
Sciences,” Paris, 1898, Vol. CXXVI., pp. 1344 and 1510. 


$ “ Journal ” of the Chemical Socicty, Transactions, 1911, Vol. XCIX., 
pp. 2014, et seq. 


once, by a long and powerful spark, or by a large flame, the ignition 
of the weakest mixture may be made almost indefinitely rapid. This 
is due to the great mechanical disturbance caused by the rapid expan- 
Bion of the portion first ignited ; the smaller that portion is the 
more gently does the flame spread. A small separate chamber 
connected with the main vessel if filled with an explosive mixture 
and ignited, will project a rush of flame into the main vessel and 
cause almost instantaneous ignition. This instantaneous ignition 
involves also à considerably greater pressure than in the previous 
simple case. Since in the case of motors, switches and similar appz- 
ratus, we have examples of a whole space subdivided into several 
small parts all interconnected, it is of supreme importance that the 
possible pressure increase should be known. 

Some experinients in this connection were carried out in Germany 
by Messrs. Beyling and Goetze in 1903 and 1904.* In the first ex- 
periment a cylinder was divided into two spaces by means of a strong 
wooden disc, with a 1-18 in. hole, which was fitted air-tight to the 
walls of tho cylinder. Tho detonator was placed in the larger cham- 


Atmospheres. 


Seconds. 


Fia. 3.— PRESSURE DIAGRAM OF EXPLOSION IN First APPARATUS 
DE CR:BED. 


ber, and the pressure-indicator was connected to the smaller. Tho 
explosion gave the pressure-curve shown in Fig. 3. It will be seen 
from this curve that the explosion in one chamber forced the gases 
into the other, and compressed them to approximately 1-7 atmo- 
spheres, and then explosion took place in the second chamber. How- 
ever, this second explosion was instantaneous, and so violent that 
the wooden partition was completely destroyed ; the indicator was 
violently set in motion, and showed a maximum pressure of nearly 
nine atmospheres. The oscillations are due to the inertia of the 
indicator. 

Confirmatory tests were made, in which a small vessel of 3-6 litres 
capacity was connected to the cylinder used in the previous experi- 
ment (Fig. 4). Ignition took place in the larger vessel at Z, while 
the indicator was connected to the smaller vessel at J. In all the 
tests, the curves assumed the same characteristic features indicated 
in Fig. 5. There is, first of all, a gradual rise of pressure in the 
smaller vessel up to approximately 1 to 2 atmospheres. On ignition 
of the compressed gases the pressure leaps up to 15 to 17 atmospheres, 


Fic. 4.— SECOND APPARATUS FOR EXPERIMENT IN '* PRESSURE- HEA PIS o." 


and then returns to its usual condition. The explosion itself occurs 
instantaneously, whilst between ignition in the main cylinder and 
the attainment of maximum pressure of explosion only a 20th of a 
second elapses. 

This phenomenon of “ pressure heaping,” which will certainly 
occur with motors, switches, resistance boxes, &c., will produce à 
considerably increased mechanical strain of the various parts con- 
cerned, through the forced acceleration of the explosion, and the in- 
tensification of the explosion pressure. 

Goetze records a case where a safety switch having two chamber:— 
the partition of which had three holes drilled in it for passing the 
cables through—was submitted to test. As ignition took place in 
both chambers simultaneously, the case withstood the explosion 
pressure. When ignition took place in one chamber only, with one 
hole open, the explosion was not communicated to the other chamber. 
The observed pressure was 1-2 atmospheres, and the case withstood 
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* * Elektrotechnische Zeitschrift,” 1900. - 
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this pressure. Then two holes, each of a diameter of 0-79 in., were 
opened in the partition ; the explosion took place in one chamber, 
vnd in the other “ pressure heaping " occurred. The explosion in 
the first chamber caused the pressure in the neighbouring one to rise 
to 2} atmospheres, when explosion immediately took place. The 
pressure in the second chamber rose so high that tho case broke. 
Gootze carried out other tests on a three-phase induction-motor 
starter. The contact switch and resistances were in two separate 
chambers ; indiarubber packing was uscd between the lid and the 
resistance box. The partition between the chambers had three holes, 
each of a diameter of 0:236 in. The resistance box was made from 
one piece. When ignition took place in the switch box, the explosion 
fired through to the resistance box, and tore its sides open. This 
is sufficient to show the danger of such apparatus when tho casings 
cre not made strong enough to withstand the unusually high pressure 
doveloped inside them on explosion. 

Experiments on Safety Devices.—The first experiments of any prac- 
tical value were conducted several years ago by Prof. Heise and Dr. 
Thiem at the experimental workings of the Westphilische Bergge- 
werkschaftskasse.* Their most important conclusions were the 
following :— LI 

1. Switehes(with the exception of small switches for single lamps 
end for not more than 0-6 ampere), fuses, and those parts of starters 
where electrical sparking can occur, are to be enclosed gas-tight. 
Momentary glowing of the wire spirals of starters is not dangerous, 
so long as the spirals cannot touch each other, and so long as no com- 
bustible insulation material is used. 

2. Direct-current motors must be enclosed entirely gas-tight, 
or must be enclosed gas-tight at those parts where sparking occurs. 
Induction motors with short-circuit armatures, with slip-ring rotors 


A'mcsy heres, 


Seconds. 
Fic. 5.—Pressure DIAGRAM ov EXPLOSION IN APPARATUS SHOWN IN 
Fia. 4. 


having two brushes pcr ring, also motors with cutomatic short- 
circuiting devices enclosed gas-tight, are usually sparkless and not 
dangerous. Induction motors with hand short-circuiting devices 
ere distinctly open to suspicion. 

3. All visib!e sparks are to be feared. 

These conclusions represented, up to 1903, the condensed opinion 
<bout the possibility of danger and safety of electric machinery and 
cpparatus in explosive mixtures of fire-damp and air. Experiments 
were conducted by G«etze and others in order to find out the necessary 
conditions for securing safety. The results of this work were pub- 
lished by Goetze in 1906 in the “ Elecktrotechnische Zeitschnft.” 
While the experiments supplv very valuable information, it seemed 
to the writers that several statements made by Goetze were open to 
considerable doubt. Experiments were therefore conducted by the 
writers at the Mining Department of the University of Leeds. The 
rosults obtained show conclusively that the German experiments in 
scme respects cannot be regarded as conclusive, and that several 
important statements made by Gætze cannot be accepted. It will 
be most convenient to consider these points in their proper order. 

Flamo-tightness is the desirable feature that all «pparatus em- 
poved in coal mines should possess. By flame-tightness is meant 
that when an explosive mixture enters an appliance, and is fired 
internally by an electric spark, or other source of heat, the explosion 
shall in no way communicate itself to tho exterior explosive atmo- 
sphere. When such a communication has occurred, it is said that 
the zpparatus has “ failed " or ‘ punctured.” Various suggestions 
have been proposed to overcome this difficulty. The most impor- 
tant are—(1) Flange protection, (2) oil protection, (3) wire-gauze or 
perforated-plate protection, (4) plate protection, (5) tube protec- 
tion, and (6) labyrinth protection. 

(To be concluded.) 
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* “ Gluckauf," 1898, Vol. XXXIV., pp. 1-7, 25-33 and 45-52; and. 


“ Trans." Inst. M.E., 1899, Vol. XVII., pp. 88 et «eq. 


OVERHEAD TRANSMISSION LINES, 


At a mccting of the Western Local Section of the Institution of 
Electrical Engineers, on Monday, December 9th, at Bristol, a 
discussion on ** Overhead Transmission Lines "' was opened by Mr. T. 
Schonteil. He pointed out that economy in production and trans- 
mission are becoming increasingly important, and that engineers in 
the mining districts would benefit by considering the subject. The 


question of wayleaves—at present so expensive—and of stringent 


B.O.T. regulations were dealt with, and it was stated that in England 
with less natural facilities for cheap production, we should be less 


‘hampered in the erection of overhead work than they are in foreign 


countries. The speaker treated his subject under the following 
headings :—Poles, crossarms, insulators, conductors and protectivo 
devices, concluding with remarks and general information from 
power distributors in this country. 

Wooden poles, Mr. Schonteil remarked, should be well dried 
and treated with creosote oil—other preservatives not having 
proved so trustworthy. An A-pole properly scarfed and tied was 
preferable for heavy lines, being capable of sustaining a load fivo 
times as large as either of its main members if used singly. Steel 
poles of well-braced tubes or angles made very strong supports and 
were of good appearance. Their chief objection was the difficulty 
of preventing corrosion. The ordinary tubular poles used in tram- 
way work were stated to be subject to excessive internal corrosion. 
Concrete poles were extensively used in America, and some details 
as to actual dimensions were given. They possessed the advantage 
that they could be readily made in situ. The ordinary creosoted oak 
cross-arm was advocated for wood poles, and galvanised channel iron 
for steel and concrete poles. Insulators must be capable of sustaining 
both excessive mechanical] and electrical stress. Porcelain insulators, of 
the multiple unit suspension type if the voltage was high, had proved 
best up to the present, those made of glass being liable to crack with 
temperature variations. Good porcelain should break with a polished 
fracture, and should not increase in weight after a day’s immersion 
in water. The use of a stranded conductor was advocated, and it 
was pointed out that strength—weight, wind, snow and slect—were 
important considerations. Aluminium at present showed a saving 
of 35 per cent. over copper, but the choice of either metal was a 
matter of cost. A single additional conductor was sufficient for 
a stand-by. The use of cradles over crossings was less satisfactory 
then doubling the area by means of an extra conductor, lashed to the 
line at each side of the crossover. 

The important question of earthing was considered, and the system 
of using an extra wire run on insulators under the “lines,” and 
well-carthed at every third or fourth pole—a branch wire being passed 
backwards and forwards alorg each cross-arm and projecting abovo 
the pole was recommended. 

The speaker further stated that many troubles, especially in 
populous centres, were duc to wilfully broken insulators. Mechanical 
weakness of insulators or insulator pins, and the accumulation cf 
dust wero frequent causes of trouble. Weak binding and chafing 
of the conductor were also responsib!e for breakdown. The superi- 
ority of binding wire over clamps was pointed out. The advantago 
of using concrete setting to overcome the trouble due to wet rot in 
poles as was extensively done in America was considered, and in order 
to detect faults it was suggested that each insulator pin be con- 
nected to an insulated wire taken through the secondary cf on 
instrument transformer to earth ; the readings of the instrument 
would readily indicate the condition of the line. 


DISCUSSION. 


Mr. S. F. WALKER spoke of the wavleave difficulty and asked for 
information concerning the capillary action of water between the concrete 
and poles. He considered that reinforecd poles would be common in the 
future. He also asked for further details regarding the jointing of alu- 
minium, and referred to the etfect of snow re-freezing on the conductors. 

Mr. L. A. Harps alluded to several transmission lines in use in Corn- 
wall, He used long spans to get over the wavleave difficulty—=stcel poles 
being employed. — In his opinion erosion was not as scrious a defect as 
had been stated. 

Mr. J. L. Witson pointed out that special plant was necessary for 
making concrete poles. The B.O.T. rules, he thought, were good. 
He advocated the use of light steel tubular sectioned poles which 
would stand end strains and could be set in a hedge, thus decreasing 
wavleave charges. He spoke of the need for insulators of a different 
nature from the rather conspicuous and very brittle porcelain articles 
at present In use. 

Mr. F. TREMAYNE said that in telegraph work here were more wires 
per pole, hence the need for strongly constructed lines. W poles were 
coming into extensive use. He spoke of the great efleet ot frozen vM 
on telegraph wires in the Cheviots, where the coating of snow was OA 
in diameter, and caused the wires to sag 50 that they touched the A E 
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SAFETY DEVICES FOR ELECTRICAL 
MACHINERY. 


It is universally admitted that in certain coal mines, 
although normally safe, inflammable gas mav collect at times 
and give rise to an explosion if it comes in contact with a 
naked flame or an electric spark possessing sufficient 
energy. It is this fact that has given rise to a good deal of 
misgiving on the part of the men who have to handle 
electrical machinery in coal mines, and it should be the aim 
of the designer to render electrical plant perfectly safe 
whatever the conditions of the surrounding atmosphere. 
A great deal has been done in this direction, but nevertheless 
it cannot be said that all the plant so used i is designed on 
perfectly sound lines. 

The attempts that have been so far made to render 
electrical machinery safe under these conditions has followed 
two main lines. One method is to make the apparatus 
gas-tight, and the other is to make it flame-tight, or what is 
preferably termed ''flame-proof." The first method must 
be regarded as somewhat barbarous, depending as it does 
for its effectiveness entirely upon the provision of a casing 
that is strong enough to withstand any explosion within it. 
The idea has sometimes been held that if the casing is gas- 
tight the explosive air around will not find its way into the 
casing. This idea, however, is quite fallacious. When a 
motor is in use it is subjected to alternate heating and 
cooling. When it becomes hot the air within the casing is 
under pressure, and therefore tends to force itself out to 
some extent through the bearings. On the other hand, as it 
cools a partial vacuum results, and air is then drawn in 
from outside. Gradually therefore the air within the casing 
becomes explosive if the atmosphere outside is so, and 
eventually an explosion will take place which will shatter 
the casing if it is not sufficiently strong. 

In flame-proof construction, on the other hand, there is no 
necd to have a casing which will withstand explosive 
pressures. The air within is left in more or less free contact 
with the air outside, but certain methods of construction 
are adopted in order to prevent transmission of flame 
between the two. In all cases these methods depend upon 
so far cooling the flame, so that combustion no longer exists 
when the gases reach the outside atmosphere. As an 
example, wire gauze protection at once comes to mind, as it 
is so largely used in connection with safety lamps; but 
although wire gauze will extract the heat from a flame that is 
not in motion and may thus prevent “lighting back," it may 
be ineffective if the flame is in motion, as is necessarily the 
case when an explosion occurs. In such a case a very large 
cooling surface is necessary, and as wire gauze has only a 
small heat capacity it may very soon reach such a tempera- 
ture that it is no longer effective in removing heat from the 
flame. The flame then passes through, and an explosion 
occurs. Moreover, wire gauze has two other disadvantages, 
the first being that it is fragile, and the second, which is more 
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serious, that even when it càn be made otherwise effective time in connection with coal mining has been put in by 


it is subject to what is termed “‘ after burning " ; that is, in 
the event of an explosion occurring, the explosive mixture 
outside the motor continues to flow in and maintains the 
combustion, so that the insulation soon becomes seriously 
damaged. 

In place of wire gauze a series of fine tubes may be used 
side by side. These act in the same way as gauze, but have 
a greater heat capacity ; consequently more effective cooling 
is obtainable by this means, in the same way as the Méker 
bunsen burner is enabled to give higher temperatures 
through tubular construction than are otherwise obtainable. 
Unfortunately, however, it is very difficult to keep small 
apertures of this kind from being filled up by the dust and 
dirt which is inseparable from coal mines, and it is doubtful, 
moreover, whether this method is practicable from the point 
of view of construction, as electrical plant must not be made 
uncommercially large. 

One of the most effective means of protection appears 
to be by plates which are placed very close together, enabling 
the burning gases to issue in a number of thin layers which 
give up their heat in passing. '' After-burning " does not 
seem to be troublesome in this case, as with wire gauze. 
On the other hand, the plates must be very close together, 
say, one-fiftieth of an inch apart; and consequently, from 
the mechanical point of view, the construction is somewhat 
delicate. It is an advantage that a certain amount of free 
ventilation is possible, and this is important, as it tends to 
keep down the size of plant and thus to reduce the first cost 
per horse power. A similar sort of construction is that 
known as “ labyrinth protection," in which the gases are 
forced. to follow a lengthy zig-zag course in escaping. There 
seem to be some objections, however, to this method, and 
heaping up of pressure may occur on explosion, thus tending 
to rupture the appliance. 

Undoubtedly the simplest form of construction for 
assuring flame-proofness is by means of large flanges between 
which the joint is not absolutely gas tight. In practice this 
resolves itself into the use of wide flanges which are simply 
roughly machined and unpacked. A very small gap is 
thus left, about 4554 to 4455 of an inch. Through this the 
gases escape if there happens to be an explosion. In a 
construction of this kind it follows that a considerable 
pressure must result when an explosion takes place. Conse- 
quently the design must be somewhat heavy ; further, the 
motor must be of the totally enclosed type, and on that 

account its cost must be heavier for a given horse- 
power than when a ventilated type of construction can be 
adopted. | 

The whole question of rendering motors and other 
electrical apparatus safe for use in mines was ably discussed 
some few months ago in a Paper read by Messrs. D. BowEN 

and W. E. Frencn before the Institution of Mining 
Engineers. Elsewhere our readers will find an abstract of 
this Paper, from which it will be gathered that the subject 
is by no means one that is simple. The authors carried 
out a number of experiments, and they criticise certain 
examples of plant as being more or less defective. We fear 
that much of the plant that has been used from time to 


irresponsible contractors without due regard to the safety 
of the employees. It will be readily admitted that electrica] 
plant should not be used in mines where it is likely to be 
& source of danger. On the other hand, there are a great 
many mines in which the use of electrical plant is not 
attended with any risk; although it must be borne in 
mind that the condition of the atmosphere below ground 
is subject to variation, and it is not sufficient to suppose 
that the atmosphere will never be of an explosive charac- 
ter. Itis generally necessary, therefore, that the plant used 
should be absolutely free from danger under all conditions. 
If this had been the case in the past we do not doubt that 
legislation in regard to mines at the present day would be 
less severe, and that the field for the employment of 
electrical plant would be larger. 

Turning to the experimental problems, it is highly desir- 
able that the question of the design of electrical plant, from the 
point of view of safety in atmospheres that may be explosive, 
should be investigated thoroughly, and that manufacturers 
should give assistance in the matter, for only by so doing can 
designs be eventually evolved that are entirely satisfactory. 
We think it is well that Messrs. Bowen and FRENCH have 
taken up the subject, and we hope that they will continue 
their work. Indeed, we understand that they are now 
engaged on the design of a complete testing station for 
the purpose. We think, however, it should be pointed out 
that work of this kind is difficult for private investigators 
to carry through to a satisfactory conclusion unless they 
have more than the usual facilities at their disposal. It 
seems to us that this is a class of work which the Institution 
of Electrical Engineers might well take up on the same 
lines as certain experimental researches that have been 
carried out by kindred Institutions. This does not mean 
that the work is entirely taken out of private hands, but the 
Institution might very well have a hand in the matter and 
give assistance, financial or otherwise, of a kind that would 
lead to the results being really complete and of greater 
assistance to the electrical industry. 


A METHOD OF MEASURING THE CHARACTERISTIC 
IMPEDANCE AND ATTENUATION CONSTANT OF 
CABLES. 


BY CHAS. E. HAY. 


The characteristic impedance and attenuation constant of a 
cable, as is well known, can be deduced from measurements 
of the impedance of the cable open at the far end (called the 
open impedance), and of the impedance of the cable closed at 
the far end (called the closed impedance) the relation between 
these quantities being 
Z =V us 
Z =characteristic impedance, 

Z — open impedance, 

Z, —closed impedance, 

and, if a =the complex attenuation constant, its relation 
with the open and the closed impedance of a cable is also 


known to be a=) tanh^! J where | = the length of the 


[^] 
cable. The complex attenuation constant (a) being of the form 
a.- ip, the real part only (a) of this expression need be deter- 
mined to obtain the attenuation constant. Only a few 
methods of measuring the important quantities,the open and the 


where 


closed impedance, are known and these require special and 
elaborate apparatus. Precise measurements can be made in 
the following way of many different types of cables with 
apparatus which would be available in any laboratorv well 
equipped for high-frequency alternating-current work. Fig. 1 


is a diagram of the connections of the apparatus required. 


P is a fixed non-reactive resistance, rr, are non-reactive 
adjustable rheostats, kk, are good mica condensers adjustable 
by steps of 0-001 mfd., and having a total capacity of 1 mfd. 


each. 


A non-reactive slide resistance is insertcd between the 
rhcostats r and r, to facilitate balancing. It is alsa convenient 
to us? an air condenser in parallel with either of the condensers 
k or k, depending upon the size and angle of the vector im- 
pedance to be measured. The slide resistance and air con- 
denser are especialy useful in cases where the angle of che 


vector impedance is very small or very large. 
For balance, 


l Aa 
d — T] 
DN 


(1) 


where Z/ó —impedance to be measured, and P, A a, Bg arc the 


impedances as indicated on the diagram (Fig. 1). 
From (1), Z=P 
and p = a— p, 


which is a negative angle if a is greater than f and positive 


if p is greater than a. 


Changing to the analytical form, equation (2) becomes 


bu? 
Z=P / —, 
Duc 
ky? 2 
where w=27n ond n —the frequency, and equation (3) becomes . 
1 l 
krw krw 
qN) —= tc xc te en ka irae 
/ n 1 i 
krw kyryw 


-1 w(k,ri— kr) 


=t — e. 
Ex kk rrjw?+1 


Since these expressions contain w, the E.M.F. must follow 
the simple sine law, and the frequency must be accurately 


known, and remain constant. 


Fic. 1.—Dracram or CosNECT:OSS. 


In certain cases when the resistance is comparatively small 
compared with the reactance (positive or negative), and there- 
fore the angle of the unknown vector impedance large, balance 
may be obtained by making either k or k, infinite, depending 
upon the sign of the unknown angle. If the angle be negative, 
k, is made infinite, in which case we have Max Wein's test for 
leaky condensers, and if it be positive, k is made infinite, in 
which case we have the test for the self-inductance and effective 
resistance of highly inductive circuits already published by the 


writer in a contemporary journal. 


- (4) 


(5) 
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Fig. 2, which represents the results of measurements by this 
method made upon artificial telephone cables, gives some idea 
of its range. On loaded cables also accurate measurements of 
the characteristic impedance and attenuation constant are 
obtainable. 


7m, Im. ?m. 


Y I—— — 
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DL 7n. 
Fig. 2.—ARTIFICIAL CABLE IMPEDANCE, 


In the present state of the theory of telephone transmission 
in cable circuits it is very necessary that precise measurements 
should be made, deductions from comparisons with “ standard 
cables being somewhat illusory. 


CORRESPONDENCE. 


a ec 


APPLIED METHODS OF SCIENTIFIC MANAGEM ENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Will you permit me to trespass once more on your 
space, and to make a few comments on your review of Mr. 
Parkhurst’s book, “ Applied Methods of Scientific Manage 
ment” ? Your reviewer objects to the drawing of a definite 
distinction between so-called “ scientific management 82 
other methods of management. It is true that the term 
* scientific management " is not a very happy one ; 118 apt to 
offend by appearing to imply that all other methods of manage 
ment are utterly haphazard and slipshod. The suggest 
alternative ‘systematic management ” is, however, no i 
since it conveys the idea that all other methods of managemen 
are regarded as unsystematic. It is not intended to D 
any such thing, for, of course, the management of many up- g 
date establishments is highly systematised. All the samt 
there is a fundamental difference of essential importance 
between all such systems of management and the gystem 
introduced by Mr. F. W. Taylor. git 

It can hardly be doubted that Mr. Taylor has made à Eus 
step in advance. He was the first to investigate, by tr 
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scientific methods, the laws governing the speed with which 
work can be carried out. By his analytical studies of labour 
and of machine work of various kinds he has indicated to us, 
for the first time, the way in which we can arrive at a definite 
standard as to how long it ought to take to do any given piece 
of work. The application of this knowledge to practice 
amounts to the introduction of an entirely new principle into 
the management of labour. As the result of this scientific 
study and of the establishment of standard time-allowanceg 
thereby rendered possible, not only is the work far more 
efficiently and more quickly performed than previously, but a 
radical change is effected in the relations between employer 
and employed. Hitherto the time any given piece of work 
ought to take has been a matter of opinion, and the opinion of 
employer and employed on the point has seldom been coinci- 
dent. Now, as the result of Mr. Taylor's work, the proper 
time the work ought to take can be definitely ascertained on a 
scientific basis, which cannot be disputed either by employer or 
by employé ; as a result, one of the most fruitful causes of dis- 
pute is eliminated. It is no longer the interest of the worker 
to do as little work as he can in a given time; but it becomes 
the interest of employer and of worker alike for the work to be 
done as quickly and economically as possible. In fact, the 
interests of employer and of worker in this respect, instead of 
being opposed as they have been hitherto, become identical. 
Another result of the standardisation of time-allowances is 
that it becomes possible to pay every man according to his 
achievement; every man has a chance to do the best he can for 
himself, and there is a levelling-up tendency, instead of the 
levelling-down tendency which obtains under the old order of 
things. 

Surely these features are of sufficient 1mportance to justify 
the drawing of a distinction between what is called “ scien- 
tific management,” by which is meant that method which is 
based. on the scientific determination of the time required to 
carry out work, and all other methods, however highly sys- 
tematised they may be. | MER 

It might be imagined from your reviewer's remarks that Mr. 
Taylor and his followers claim some special skill in organising 
and managing manufacturing establishments which is denied 
to all others. Of course they do nothing of the kind, but they 
do claim that Mr. Taylor has developed a new principle, the 
effects of which are nothing less than revolutionary. It is 
open to any manager to apply that principle; many are 
already doing so, and no doubt many more will do so when the 
significance of Mr. Taylors work becomes more generally 
appreciated. i 

It can hardly be said at present that every concern which is 
not using the Taylor system is mismanaged, any more than it 
could have been said, 10 or 12 years ago, before the use of high- 
speed tool steel became general, that every machine shop that 
did not use high-speed steel was mismanaged. Now that the 
use of high-speed steel has become standard practice, any shop 
that did not use it would be regarded as being behind the times ; 
and the same will be said, one of these days, of every concern 
which does not work according to Taylor's principles, if, as the 
believers in those principles anticipate, their adoption event- 
ually becomes general throughout the field of modern industry. 
—lam,&e., © 


Golder's Green, N.W., Dec. 9. G. C. ALLINGHAM. 


TRANS-PACIFIC WIRELESS TRANSMISSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : No doubt the writer is not the only Wireless Engineer 
who has followed the correspondence under this heading with 
some amusement. Dr. Eccles’ letter in your current issue 
claims to reply to Dr. Lee de Forest’s direct attack upon 
Marconi high-power methods, although one would have thought 
that some member of the Marconi Company's technical staff, 
who is familiar with the actual stations criticised, would have 
been a more appropriate person to deal with the reply to Dr. de 
Forest. Dr. Eccles’ letter is inadequate for this purpose, and 
it would seem that his primary object is to categorize the 
'* Marconi" single-disc discharger (advocated for high-frequency 


occasion and of their many agreeable assoc iations n the paste 


work by Tesla in British Patents Nos. 20,981/1896 and 
14,579/1901) amongst bona fide “ quenched spark" devices, 
and therefore to lead your readers to conclude that the over-all 
efficiency of the single “ studded disc " system is exceedingly 
high. In this connection I will adapt Dr. Eccles’ own ex- 
pression, “if he wishes to gain the sympathy of scientific 
engineers and investigators he ought to give us solid scientific 
measurement." 

I make the open statement that I a:n personally intercsted 
in advocating “* quenched spark methods," of which I have 
made a special study, and I invite Dr. Eccles to make tests and 
publish results proving that a typical ship or land station using 
the single-disc discharger as at present installed possesses an 
over-all efficiency of the order of 50 per cent., or even an over- 
all efficiency higher than the 25 per cent. he gives as the 
probable maximum Poulsen figure. Dr. Eccles has examined 
the efficiency of certain quenched spark systems publicly in 
your columns; it would not, therefore, be a very difficult 
matter for him to reconstruct his artificial aerial and give your 
readers the results of comparative tests between real quenched 
spark and single-disc discharger systems over a set of ' even 
single-wave aerial conditions," with full data and dimensions to 
enable the results to be checked and criticised. If Dr. Eccles 
is not prepared to make such tests, I invite him to state the 
quantitative assumptions upon which his new theory for the 
action of the single-disc discharger is based. 

It may be mentioned in conclusion that the desire in some 
quarters to class the single-disc discharger amongst quenched 
spark devices amounts to an admission of the superiority of 
quenched spark methods over the older “ persistent " spark 
systems.—I am, &c., 


London, Dec. 16. F. J. CHAMBERS. 


‘DINNER TO MR. FRANK BAILEY. 


On Thursday last the engineering staff. past and present, of the 
City of London Electric Lighting Company entertained Mr. Frank 
Bailey, the chief engineer of the company, to a complimentary dinner 
at the Waldorf Hotel. The company, which included a number of 
the contractors intimately connected with Bankside in the past, 
numbered about 70, and was presided over by Mr. R. A. Chattock, 
chief engineer of the Birmingham Corporation Electric Supply De- 
partment. Among those present were Sir Alex. Kennedy, F.R.S., 
and Messrs. S. Z. de Ferranti, J. H. Rosenthal, A. L. C. Fell. G. 
Nisbett, A. Bruce Anderson, J. C. Bull, A. F. Harrison, F. J. Walker, 
S. Dobson, H. W. Kolle, T. Browett and F. H. Jackson. Sir Cherles 
Parsons, M. W. W. Blunt and several others wrote expressing regret 
at their inability to attend. Mr. Chattock was in quite his best form, 
and the proceedings went with a splendid swing. 

In proposing ‘* The Guest of the Evening," Mr. CuaTTOCK recalled 
first meeting Mr. Bailey 23 years ago and being put through the mill. 
Those were the days of colossal difficulties, but, in spite of these, Mr. 
Bailey had always been a friend to the men under him and had done 
his best to give them good advice. Mr. Bailey also had a wonderful 
personality with the directors of the company and obtained their 
complete confidence even during the time when interruptions of the 
supply occurred almost daily. He regarded Mr. Bailey as one of the 
generals of the industry, for he had carried his plans through with 
complete success, as witness the position of the City of London 
Electric Lighting Company to-day. The presence of Sir Alexander 
Kennedy reminded him of the direct v. alternating controversy when 
d.c. stood for '* doubtful continuity," and a.c. meant “‘ all correct.” 
Singularly enough time had completely reversed the positions of the 
then champions of the two systems, Mr. Bailey being now for D.C. 
and Sir Alexander for A.C. Mr. Chattock recalled the manner in 
which Mr. David Wilson used to handle the boiler plant. At the 
conclusion of his speech Mr. Chattock presented Mr. Bailey with a 
handsome solid silver tea tray as a token of the esteem and regard in 
which he is held by past and present Banksiders. ‘The toast of Mr. 
Bailey’s health was then drunk with great enthusiasm. 

Mr. BaArLEY, in reply, seid that it had elways been an honour 2nd 
pleasure for him to work with members of tho Bankside staff. ant 
he felt that his was a difficult task to thank them appropriately for 


M EO. at 
their magnificent present. He would cherish it m memory of th : 
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could not help fceling that he had done nothing especially to deserve 
euch a gift, nor was it yet his intention to retire from active service. 
When recalling the troublous times of pioneering they only seemed 
like yesterday. He remembered the incident in which Rothschild's 
Bank in St. Swithin's-lane was nearly burnt out through a “ short ” 
cn a small length of bitumen cable, and how the authorities warned 
them to be careful what they were doing. The staff at Bankside 
were then experts in spectrum analysis, and when a flash occurred 
would remark quite casually, “Ah ! that’s an armature by the colour." 
The relieving watch always inquired anxiously how many machines 
were left and they never received the same answer. In all those 
trials and difficulties he had always had the cordial sympathy of the 
entire staff, and was greatlv encouraged by it. But many things 
were done then which would not be dreamed of now. The City 
company was, he believed, the only one which ever signed a contract 
and drew up a specification afterwards. This had actually happened 
in General Webber's day. The chief difficulty with which the com- 
pany had always been confronted was the procuring of plant of the 
required size. Mr. Ferranti had proved of great assistance then, not 
only in the way of big units of his own, but in rebuilding the coils 
on other machines. In switchgear also Mr. Ferranti had replaced 
inadequate designs and saved the concern from a disastrous end. 
Mr. Bailey humorously described the Ferranti engines at Bankside 
as ** a sort of fair," and said that tbe valves never missed whatever 
else happened. The Ferranti plant was still at Bankside because 
all the heavy parts were shrunk together and could not be taken 
to pieces. They were the despair of metal merchants who could 
make offers but could not take the plant away. Mr. Bailey's speech 
was bristling with many other humorous incidents which amused 
thecompany immensely. Inconclusion, Mr. Bailey remarked that he 
hoped to continue to carry on the good work of the City company. 

In response to the toast of the Visitors, which was proposed by 
by Mr. A. F. Harrison, Sir ALEX. KENNEDY referred to the pleasure 
it gave him to join in the expressions of esteem and affection for 
Mr. Bailey, which had been voiced that evening. Speaking of the 
“ battle of the systems," he thought that experience had proved 
the wisdom of combining them, and suggested that “ absolutely 
ccmplete and divilish current ’ would describe the combination. 

Mr. J. H. RosENTHAL (Babcock & Wilcox) proposed '* The Bank- 
side Staff, Past and Present," and remarked upon the interesting 
fact that 12 of the old members held positions as the chief engineers 
of important electric supply undertaking and two had joined his own 
staff. 


— — —À 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 


The eighth annual exhibition of Electrical, Optical and other 
Physical Apparatus organised by the Physical Society of London was 
held on Tuesday last at the Imperial College of Science, South 
Kensington. As in recent years the exhibition was open both in the 
afternoon and evening ; whilst the discourse on the present occasion 
was delivered by Mr. S. G. Brown on 


«Some Methods of Magnifying Feeble Signalling Currents.”’ 


Mr. Brown’s discourse consisted of a description of some high-speed 
telegraph recorders invented by himself. These we hope to describe 
in detail in a later issue, and we shall therefore only refer briefly 
to them on the present occasion. First, the lecturer pointed out that 
photographic records were generally considered to be unsuitable, and 
therefore mechanical methods of making records had to be adopted. 
He recalled Lord Kelvin’s siphon recorder, invented in 1867, and said 
that this was such a perfect instrument that up to now no improve- 
ments had been made on it. The problem was to make very feeble 
transient currents make distinct records. This problem might be 
attacked in two ways: (1) By making the work that the currents 
had to do, in order to record, as small as possible; (2) to make use 
of a local current to augment the signalling current. The first 
instrument described used the first of these methods. The moment 
of inertia of the moving system must be made as small as possible, 
and the length of the siphon was reduced. The moving coil system 
and the siphon were connccted so as to obtain a considerable magni- 
fication of movement. It was inadvisable to reduce the number 
of turns of the coil below 50. To reduce friction, the siphon did 
not touch the paper; this was avoided by vibrating the whole 
suspension system, so that the siphon dropped a succession of small 
drops very close together, producing the effect of a continuous line. 
This machine gave a 30 per cent. increase in speed. 

The second instrument made use of the relay principle. The 
signalling currents were passed through a moving coil in the usual 
way, which was connected to a suspended system as before to give a 


magnified motion, but this system, instead of carrying a siphon 
carried an arm at the end of which were two thermo-couples, forming 
a T between two tiny spirit flames. As the movement of the coil 
turned this suspended system the couples (normally midway between 
the flames, so that both junctions (ends) were equally heated) 
moved so that one junction approached nearer to its flame, 
and the other receded from its flame, thus causing unequal heating, 
and consequently a current to flow, which was 27 times 
greater than the received current. The arrangement was therefore a 
magnifying relay. A lantern slide was given, to show that the 
magnification was strictly proportional to the strength of the received 
current—in other words, a straight line law was obtained. About — 
30 micro-amperes of signalling current gave 0:8 milliampere from 
the thermo-couples. The latter had five junctions, made by twisting 
the wires together and holding them in a bunsen flame. The lag 
of the thermo-electric current had to be made inappreciable, but for 
simplex working, any lag there might be was an advantage. This 
instrument had been in use on the German cable to New 
York, and gave a 40 per cent. increase in speed. An ingenious 
magnifying relay was also described, depending upon mechanical 
principles, but this cannot well be dealt with briefly. For the moment 
it may be said that an instrument otherwise requiring 3 milliamperes 
was worked by 10 microamperes. 


EXHIBITS. 


Messrs. R. & J. BEck’s exhibit was mainly devoted to microscopic 
work. It included a complete microscopic outtit for the preparation 
and examination of metal specimens. There was also on view a 
Rosenhain microscope, an optical bench fitted with the usual 
appliances, a photo micrographic camera, and a useful grinding and 
polishing machine driven by a 1 H.P. motor. 


As usual, Messrs. C. F. CASELLA & Co. confined themselves to show- 
ing a range of their well-known surveying instruments. Barometers 
and thermometers, rain gauges and recorders were also on view. 


Messrs. J. H. DALLMEYER'S exhibit was mainly optical in character. 
The apparatus on view included deeply curved proof plates showing 
Newton's rings, the thickness of the layer of air between the proof 
plate and the face of the lens on which it is laid being measured by 
the interference bands seen through the proof plate. Similar plates 
for plane surfaces were also on show. A large number of photo- 
graphic lenses were also to be seen, including one of 11 in. in diameter, 
and 45 in. focal length working at f/4-2. This lens has been manu- 
factured for direct life-size portrait work on plates 60 x 70 cm. 


The principal exhibit on Mr. F. HARRISON GLEW'S stand was a 
scintilloscope showing the double scintillations of thorium A. This 
apparatus consists of a shallow glass box which is lined with] crystals 
of zinc sulphide. These crystals are, however,| sufficiently transparent 
io enable scintillations on both screens to be seen simultaneously. 
A small cell, separated from the main screens, contains mesothorium, 
the emanation from which passes through an adjustable opening 
into the observation chamber where the scintillations are seen to be 
doubles, the interval being about one-fifth of a second. Radio- 
active spirals, Glew's actinium lamp and zinc sulphide research 
screens were also on view. 


Messrs. E. Leitz’ exhibit was also mainly optical. It included 
a microscope equipped with a concentric reflecting condenser 
showing the Brownian movement, an ultra condenser rendering 
an ordinary microscope available for the observation of ultra- 
microscopic particles, a double eyepiece for demonstration purposes. 
enabling two observers to view the same image at once. Campbell's 
metallurgical microscope was also on view. This instrument is so 
constructed that the limb carrying the body tube may be detached 
from the pillar and securely fixed to the base. "This converts the 
instrument into à workshop microscope, that may be placed upon 
large pieces of material for examination, 

Messrs. TowNsoN & MERCER showed a “ metrogas "" nitrogen test 
apparatus, a selection of alundum refractories, a student's Joule 
calorimeter, an electrolytic cell for students’ use, and Callendar’s 
fractionator. 


Messrs. EVERSHED & ViGNOLES. Lrp., had a very interesting 
exhibit, mainly historical, illustrating the improvements made in the 
firm’s well-known testing sets. The original design of 1888 and 1889 
and all the intermediate designs between that and the present-day 
beautiful instruments, were exhibited. Engineers who have. in 
vain, tried to get consistent results, especially when testing cables, 
with some of the older types, will appreciate the constant speed 
generator. lf the armature is driven above a certain speed it 
disengages from the driving gear, and again engages when its speed 
falls. With this instrument it should he impossible for the tester, 
after several minutes steady “ grinding," to be in doubt whether the 
value required is of the order 1 megohm or 50 megohms, as frequently 
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. happened with the older forms Ol generator. The latest instruments, 


we understand, are not so susceptible to the influence of stray 
magnetic fields as the older ohmmeters. This should be particularly 


. valuable in the case of instruments used in central stations where 


many ohmmeters have been spoiled by being inadvertently set up on 
the bed plate of a generating set. The ' Megger” is the most 
modern form of the testing set, and in it the generator and ohmmeter 
are combined in one box. It is not too heavy to carry comfortably, 
and is strongly made. A five years’ guarantee is given with this 
instrument, 

The Bridge-Megger testing set, is a combination which tests 
insulation-resistances up to 40 mehogms with 500 volts, and can also 
be used as a Wheatstone bridge, which measures any resistance up to 
about 1 megohm, and in a special traction type from one-tenth of 


an ohm. 


PARLIAMENTARY INTELLIGENCE. 


—— d ——— 


MARCONI AGREEMENT COMMITTEE. 


On Wednesday and Thursday last week the proceedings before this 
Committee were continued. On Wednesday, Mr. J. E. Taylor, M.LE.E., 
was further examined. 

By Mr. JAMES Parker: On Monday Mr. Terrell asked you whether vou 
regarded the Marconi Clifden station as being at this stage to a consider- 


able extent experimental, and you answered in the affirmative.—What I 


had in mind was that when this station is not required for the ordinary 


service it is used for conducting experiments. 


By Mr. AMEry: Turning to the report of the Technical Sub-Committee, 
there is a suggestion made as to “ the adoption of the Poulsen system 
outright." Did you mean without the 2,000 miles capacity being 
actually demonstrated ?—Yes, I think that was what was meant. 

Again, the report says ‘‘ before deciding to accept the offer of either the 
Marconi or the Poulsen Company it is considered that more details 
should be obtained," and so on. Did you expect when this report was 
drafted that the Imperial Wireless Committee would consider the whole 
question as still an open one ?—Yes, we thought we should be able to 
put such an aspect of the Poulsen system before the Committee as would 
influence them considerably, at any rate. 

In y our evidence before the present Committee vou spoke of the Poulsen 
system giving greatcr immunity from disturbance or interference, and 


there have been put before us a number of references to the service 


between Clifden and Glace Bay being interfered with by Coltano. If 


| Coltano can interfere with the service between Clifden and Glace Bay, 


would it, in your opinion, be more likely to interfere with the service 
between England and Egypt passing right across Coltano ?—No. 

But supposing, with your experience in. America with the Poulsen 
system, any continuous wave system were working from England to 
Egypt ; would that be less liable to be interfered with by Coltano ?—Yes. 

In your report, jointly with Com, Payne, you refer to the simultaneous 
reception of messages between Central Point and San Francisco being 
satisfactorily obtaind, the wave-lengths of the two stations differing by 
&bout 7 per cent. Did that indicate to vou a further great freedom from 
interference, even if the waves were to a small degree differently tuned ?— 
Yes, it indicated to me a very practical working system so far as its 
&clectivity was concerned. i 

And in your evidence, you will remember, you said * continuous waves 
must sooner or later supersede spark transmission for communication 
between fixed stations." This stage had not been reached at the time 
you were in America ?—My impression is that the time is coming very 
near. Of course, I may be mistaken. In view of my recent experience of 
the Poulsen system in America, if we were free at this moment to adopt 
one system or the other de novo, I would be inclined to adopt the Poulsen 
system. I must explain that this is simply from the technical aspect 
of the question ; but if 1 were asked to take the responsibility of advising 
that the contract should be made for the erection of the Poulsen svstem 
for these imperial stations I should have to make considerable inquiries 
E to what facilities existed for carrying out this work within such a short 

me. 

. By Mr. Boorn: Your visit to America was purely on the technical 
side. You know nothing of the standing of the Poulsen Company ?—I 


made no inquiries on that point, but I did gather that they were not 


established in a very large way of business so far as the manufacturing of 
plant was concerned. 


You say you made up your mind that if you were to begin, de novo, vou 
would adopt a system of which apparently you have no actual proof that 
it has communicated by day ?— Yes, I admit that there is still an element 
of risk involved in adopting the Poulsen system, from an engineering 
point of view, but I do not consider that element of risk is sufficient to 
ey me in saying that I would not adopt the system if 1 were beginning 

e novo. | 

By Mr. WiLLiAM REDMOND: You have told us that, from your experi- 
ence in America if you had to begin de novo vou would adopt the 
Poulsen system. You had that idea when vou returned from America 
Where you went on behalf of the Post Office ?—Yes, 

When you came back from America did you tell the Post Office that 
you were so favourably impressed with the Poulsen system that, if you 
had to advise, you would adopt that system ?—No, I was never asked 
the question, and we are usually rather careful in the Post Office to limit 


our remarks to the actual terms of reference, so to speak. My views on 
the matter are pretty well known at the Post Office. I wish to'add that 
there are several, or at least two, reports in the Blue Book which, although 
they are signed by either the Engineer-in-Chief or by the Assistant 
Engineer-in-Chief, were really drafted by me. These show that I was 
taking what I considered to be a fair view of the Poulsen svstem. It is 
usual for the officer in charge of the particular section in the Engincer-in- 
Chief's department who is dealing with questions of this kind to prepare 
the reports, and if they arc held to be of sufficient importance they are 
presented to the Engineer-in-Chief or his assistant for his approval 
before being forwarded. He then signs them. I thought this ought to 
be made clear, and I mention this partly in order to show that I was not 
in fact influenced by my 30 shares in the Marconi Company. . 

Mr. Mooney: Are you responsible for the paragraph in the report by 
the Engineer-in-Chief on Mr, Gandil's tender: "I would hesitate to 
recommend any action being taken on the strength of their quotation 
until the system has been proved to operate successfully over a distance of 
at least 2,000 miles " ?—Yes. This report was drafted many months 
before I went to America, which accounts for the conflict of the opinion I 
have expressed this morning with that expressed in the report. My 
opinion now is somewhat more definite than it could have been at that 
time. 

By Mr. FALCoNER : The question is how you reconcile the position to 
which Mr. Mooney has referred with your evidence this morning that the 
Poulsen people have not, so far as vou are aware, been proved to operate 
successfully over a distance of at least 2,000 miles in the day-time ?—I 
have learned a good deal more of the way in which the Poulsen system 
can be operated, and this has influenced me. The risk of failure has 
become less, but the element of risk remains. I have had little experi- 
ence in long-distance wireless working, and am not familiar with how 
much difference there is in effecting day communication and night com- 
munication, and assuming it to be true that messages have now been got 
through by day with a certain amount of margin on them it makes me 
more convinced that they were pretty near getting day communication 
at the time of my visit to America. The British Consul at San Francise 
has since reported that he has received a message by day. : 

Can you refer us to the particular document ? | 

Lord Ropert CECIL : We allrememberit. There was a statement that 
the Consul-General had sent on this message at 1:30 or some such time. 

Mr. WiLLiAM REDMOND: It is at the end of Sir Alexander King's 
evidence, 

Mr. GEonGE FABER: I have the message. Sir Alexander King on 
Nov. 2], in answer to the chairman, said : ‘ I have just received informa- 
tion about the telegram 1 mentioned. The Foreign Office have sent me 
information respecting the telegram which we had asked might be sent 
from Honolulu to San Francisco. This is the telegram decoded from His 
Majesty's Consul-General at San Francisco: I telegraphed to His 
Majesty’s Consul at Honolulu by Poulsen wireless system. Beginning of 
test 1 p.m. San Francisco time, end 1:37 p.m. There was no mistake in 
the message from Honolulu, which was received in words. I gave the 
Company no previous warning of the kind of message or the exact timo 
at which it would be sent.”’ 

Witness: That is what I had in mind. 

Mr. Mooney: Was the change of opinion which has taken place in 
your mind since January 16, when the report we have referred to was 
issued, caused by the fact that on one day a telegram was sent by the 
Poulsen Company from San Francisco to Honolulu *—That is not the 
only factor. There is the additional experience I have gained of the 
capabilities of the Poulsen system by its working in the United States, . 

Then would you as technical adviser of the Post Office on the mere 
sending of one message altogether alter the opinion which you had 
expressed to the Post Office in January of this year ?—Not on the mere 
sending of one message. mE 

Mr. PRIMROSE: You have mentioned an element of risk in adopting 
the Poulsen system; what is the element ?—The clement of risk is my 
want of knowledge as to how much working margin would be required to 
enable commercial messages to be transmitted unde: difficult conditions 
during the day as well as under conditions that are not so difficult. They 
have got now that they can communicate by day. Against this element 
of risk we have the fact that we are confident improvement can be 
effected. 

Comm. FREDERICK G. LoRING, examined by the chairman, said he was 
Inspector of Wireless Telegraphy to the G.P.O., and advised the Secretary 
of the Post Office on matters concernirg the organisation of wireless 
telegraphy, as distinct from the purely technical questions. 

Do vou wish to make any general statement *—No, but I have been 
asked by the Secretary of the Post Office to read a telegram from Consul- 
General Ross at San Francisco dated Dec. 10: “ The Federal Company 
here will not permit me to make the test respecting which vou telegraphed 
me on Nov. 30." This telegram is in reply to one of ours to the Consul 
at San Francisco asking him for a 10 days’ test. 

You are in favour of competitive tenders ?—Yes. 

At a meeting of the Imperial Wireless Committee on Jan. 17th, 1912, 
vou expressed an opinion, when the question of system was being dis- 
cussed, that “ If the Government had to wait until a probability of work- 
ing the Poulsen system over a 2,000 miles range was demonstrated 16 
would probably be a year before an agreement could be concluded ?— 
My opinion at that time was that, even if we got a demonstration like we 
have reccived now—that is, a demonstration of a single exchange between 
the two stations—before we could have accepted the tender we should 
have had to go very closely into the working of the company, and prove 
that communication not over a day or a week or a month, but over ® 
considerable period, 
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Had vou formed any strong opinion with regard to the Poulsen 
svstem ?—I believe the Poulsen system, or rather the continuous wave 
system, is absolutely certain to come sooner or later, but I did not believe, 
and I do not believe at the present moment, that the Poulsen Company 
can make use in their particular system of sufficient power to carry out 
long-distance communication. I may be wrong, but my opinion is that 
the Poulsen employ an arc in order to give the energy to the aerial, and I 
believe that they are at the limit of the power it is possible to apply by an 
arc. | have no information of the possibility of constructing an arc lamp 
which will take more than about 50 kw. or 60 kw. of power. San 
Francisco- Honolulu is employing 42 kw. while Mr. Baxendale’s company 
in England (The Universal Radio Synd.] has applied for a licence for a 
300 kw. station for Transatlantic work. Mr. Baxendale says he hopes 


 onlv to use 150 kw., and it seems to me that the English company, who 


presumably have been in touch with the American Company, are of 
opinion that 42 kw., the power available at Honolulu-San Francisco, is 
not sufficient for commercial work, and so have applied for a 300 kw. 
Ecence. lam not an expert, I do not profess to be an engineer, but I have 
had good practical experience of the working of wireless telegraphy from 
the beginning, and the more I have seen of this Marconi contract and the 
more | have talked to experts, the more I am convinced thet it would be 
an excecdingly risky thing to take on anybody for this job who was not 
properly tested and tried. I have no prejudice against the Poulsen 
system, and | believe the continuous-wave system is coming. How long 


“ac may be I cannot sav, but my opinion is that we ought to take for this 
| job a thing that is tested and proved to be capable of doing a range of 


2,000 miles. For putting up a station of 2,060 miles range a good deal of 


© experience is wanted. 


By Lord Ronert CEcIL: You have formed a strong opinion that it is 


| proper to make the contract for the wireless chain with the Marconi 


-Company ?— Yes, | have always been in favour of the Marconi Company, 


or some Company, as a contractor, erecting the station. 

You have always been of the opinion that the only contractor possible 
was the Marconi Company ?— Yes, and I am of that opinion now. 

What tests had vou carried out before vou formed the opinion that the 
Marconi were the proper people to employ ?—"L he records of some of the 
tests are in a document before the Committee. In my statement I may 


` have been rather rash in mentioning 2,500 milcs, but I believe, from the 


fact that the Marconi Company got reliable communication (at any rate 
commercial communication) up to a certam extent over 2,000 miles, it 
would be possible, without very much difficulty, to get 500 nriles extra. 
We have no proof at the present moment that anvone can communicate 
over more than 2,000 miles, and I would rather limit myself to that 


distance. 


‘talk inthe wireless world that there is a difficulty about the arc. 


As to monopoly, vour view is that the great merit of the proposed 
Marconi agreement is that it puts an end to any possibility of monopoly ? 
—Certainly, the Government are going to erect stations through a 
contractor. 

At any rate vou agree that it would be a serious matter if the agreement 
establishes a monopoly ?—Certainly. 

If the agreement confers the freedom of monopoly on the Marconi 
Company that would be a serious obstacle to adopting the continuous- 
wave system ?—The continuous wave is not a patent, it is a method of 

roduction. There are. two or three continuous-wave systems: the 
buubos. the arc, and various alternative methods. Why should not the 
Marconi Company adopt the continuous wave * As I understand the 
agreement, supposing the Marconi Company do not follow in the march of 
science then they come out. Marconi is in advance of the times, has had 
the circuit across the Atlantic to experiemnt with, and has had a great 
advantage in having the money some years ago to put up the stations 
for experimental purposes. 

You consider there would be a considerable risk if the Government had 
undertaken the erection of these stations ?— There would have been risk, 
and they would have taken a great deal longer about it. 

With regard to the Poulsen system vou say that it has been common 
Why was 
this not mentioned in the report of the Technical Sub-Committee ?— 
Because I think at that time we hoped to burn two ares in series, but I ata 


' not certain. 


consider this question of arcs as fatal to the Poulsen system * 


Looking at the report of the Technical Sub-Committee it seems fairl, 
clear that the two technical experts, Mr. Madge and Mr. Taylor, did not 


No, that 


is so. 

May I take it that on the Committee Mr. Madge and Mr. Taylor were 
the two most favourable to the Poulsen svstem, that is, the two gentlemen 
who knew most about it ?—Yes, but experts jump to conclusions. 

With regard to the Marconi stations at Clifden and Glace Bay are you 
perfectly satisfied that the Clifden station at the present time is sending 
continuously and rezular radio-telegrams across to Glace Bay ?— Yes, at 


-any time of the dav or night with very great regularity and reliability, 


r 


- 


but they are not perfect. There are times when communication is diffi- 
cult and is delayed, and there are occasions on which communication is 
impossible ; but that is the peculiarity of wireless communication and not 
of any particular system. | 1 do not think that any wireless expert has got 
to the root of some of the troubles over long distances. No one can 
explain why a signal which may be strong at 11 o'clock, under exactly 
the same conditions is extremely weak at 12 o'clock. Those things do 
happen, and will happen for another 20 years for all we know. I can 


‘say from my own personal knowledge that Clifden and Glace Bay do 


exchange messages generally speaking, whenever they choose, and they 
work reasonably well. But 1 do not want to say they are perfect, becaus> 


“they are far from that. $ 


Have you any doubt that stations working as Clifden and Glace Bay are 
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working at the present time would be perfectly satisfactory stations from 
a strategical point of view ?—I am perfectly satisfied they would be. I 
am speaking from the strategical point of view. l l 

Would vou consider the evidence given before this Committee, and 
what the Poulsen Company have been able to do between San Francisco 
and Honolulu would make their stations satisfactory from a strategical 
point of view ?—No, not so satisfactory as these. 

By Mr. JAMES PARKER: Would you consider the Poulsen system as 
now working between San Francisco and Honolulu about equal, sə far as 
our knowledge goes, to what Clifden could do in 1908 ?—No. The 
Poulsen svstem is an extremely efficient system over the distance that it 
will work, but the difficulty at present is to get the extra range. [t is 
not fair to compare the Poulsen with the Marconi system three or four 
vears ago. The latter got communication across the Atlantic under 
difficulties, and we are not certain how far they could improve it. The 
Poulsen are in a much better position, because they have to assist them 
the experience of everything that has been published and written arid 
passed round amongst wircless experts. The Marconi Company were 
pioneers. D 

By Mr. MooxEv : Have you scen the report from the Italian adminis- 
tration to the Post Office, which states that the Coltano station com- 
municates both day and night with Massana, 2,300 miles, or further thaa 
Glace Bay from Clifden. Coltano is also a Marconi station ?— Yes. 

By Mr. Macmaster: You are familiar with the system of relays in the 
trans-Atlantic transmission of telegrams. Do these relays prevail to 
this dav in the transmission of these messages ?—Certainly not. 

You know when you send a cable message across the Atlantic you send 
it directly from some point in this country to some point on the other 
side of the Atlantic in one transmission ?—Yes. 

Are vou aware that the wireless telegraph companies, instead of send- 
ing a message direct, at times send them step-ladder fashion—that is, 
from the shore to a ship, from that ship to another ship, and from that 
ship to the shore again *—No ; I cannot believe it. 

Do vou tell me that you are not aware that the Marconi Company for 
a considerable period transmitted their messages across the Atlantis by 
sending them from shore to ship, from ship to ship, and then from shi» 
to shore ?— Not to my knowledge. 

You have no doubt that transmission has taken place in daylight from 
Honolulu to San Francisco and also the reverse way ?—-Not the least. 

That having been actually accomplished without notice and without 
any error whatever in the transmission of the messize in either way, 
have vou any doubt that an effective system of transmission can bs 
effected by day and night over that distance ?—Yes, I have every doubt 
in the world. It has been done, but whether it could be done commer- 
cially is another thing. I should want to sce the thing working on and 
off for six months on end. l o. 

On Thursday the Rt. Hon. Sir G. REID, G.C.M.G., High Commissioner 
for the Commonwealth of Australia, was examined by the Chairman, and 
said that he had received no full information as to the views of his Govern- 
ment in the matter of the Imperial wireless telegraph stations. He under- 
stood they did not regard the Marconi Company with favour, as thev had 
obtained, in respect to their smaller stations, much lower tenders from 
the Telefunken Company. Moreover, they proposed to use the system 
of their own expert, Mr. Balsillie. " The Balsillie system to which he 
referred was not, he was informed, connected with the patents which: 
formed the subiect of an action between the Marconi Company and the 
British Radio Company, but was an entirely new system, which, on good 
authority, his Government believed to be outside the Marconi patents 
for long-distance working, say between Port Darwin and Singapore, 
which was over 2,000 miles. l 

At the meeting of the Imperial Wireless Telegraph Committee yvu 
asked whether there was any practical alternative to a contract with 
the Marconi Company ?— Yes, that was the most important pomt we 
had to consider. In reply, Capt. Charlton told the Committee that the 
Admiraltv could erect stations if necessary, but to do this they would 
have to withdraw a number of officers from their naval duties and post- 
pone other important work. They would prefer, therefore, not to under- 
take the task. Bevond this, the impression upon my mind was that there 
were several experts present at the Committee meeting from the different 
Imperial Departments, and Mr. Madge, the Admiralty expert, said he 
thought it was possible to keep clear of the Marcon! patents and to con- 
struct stations which would have a high speed of transmission. More- 
over, the Telefunken Company, or the Poulsen system, would do. Bu: 
he agreed that the Marconi Company alone had experience of long- 
distance working, and it would be safest to rely upon them, A Marconi 
station could subsequently be converted to the Poulsen system, or vice 
versa, at about one-quarter of the original cost, and to the Telefunken 
system at much less expense. This was Mr. Madge’s stateme at, and could 
be found on p. 67 of the Blue Book. He had no personal kiow ledze of 
this matter, and therefore he relied upon the experts, and the impression 
left on his mind was that the Marconi had, after some years, est iblished 
a reliable reputation for actual working, and that no other competitors 
appeared to be in that position. They might do so at some later time. 
With regard to the Poulsen system, Mr. Viggo Gandil, if he recollected 
rightly, said he could not undertake to give a series of tests until the 
expiration of six months. His own Government did not scem very keen 
as to going into the general agreement, and were more inclined to carry 
out their own station. He proposed that the Post Office should prep ire 
a balance-sheet showing the position both from the Cables (Landing 

tights) Committee's suggestion of a royalty and Mr. [saass suggestion of 
15 per cent. (the equivalent of $d. per word per station). l 

The CHAIRMAN: At a subsequent meeting of the W ireless Committee. 

on Jan. 17, the question of the Poulsen syscem was again looked into, and 
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I find that Mr. Farnall, of the Post Office, said he thought it was doubtful 
whether the stations could be constructed in a satisfactory manner for 
the sum of £34,000 each, as quoted by Mr. Gandil, and he (Mr. Farnall) 
thought. it a matter for serious consideration whether they would be 
justified in delaying a settlement with the Marconi Company. You 
(witness) were not inclined to take the same view ?—4At that time I had 
not in my mind the danger of delay—the possibility of other Govcra- 
ments establishing long-distance stations. 

After further examination on the subject of the allocation of the cost 
of the Imperial wireless scheme, Sir G. Reid was asked by Mr. WiLLIAM 
REDMOND whether he was present at the conference in Melbourne in 
1909, when the urgency of adopting wireless telegraphy for long-distance 
working between different points in the Empire was agreed.— Witness 
said he was not present at that conference, which was attended by the 
Premiers of the various States, and he knew that, later, Mr. Fisher, 
Premier of the Commonwealth, at the Imperial Conference in London in 
June, 1911, expressed a strong view against the delay which had already 
taken place. Continuing, Sir G. REID said that Australia had taken in 
hand its long-distance wireless service some time ago, but these stations 
had no connection with the Imperial wireless scheme. Their station 
connected with this scheme would start erection early in 1913. "The 
Commonwealth had a long-distance station of 35 kw. capacity operating 
between Sydney and Fremantle, with an average range for long wave 
of 1,250 miles by day and 2,500 miles at night. They had been doing a 
great deal of wireless work in Australia. He did not know that they had 
yet cstablished communication between Australia and New Zealand, 
but 1,250 miles in the day would go just about to New Zealand. He had 
no positive information that they were yct operating this station. When 
the Port Darwin-Singapore station was working its range would be over 
2,000 miles. The system which would be employed in th s2 Port Darwin- 
Singapore stations was thit invented by Mr. Balsillie, the Commonwealth 
Government expert. Before committing themselves to it, the Common- 
wealth Government took the advice of (Commonwealth experts in England 
on the very important point whether this new Balsillie system was free 
of the Marconi patents, and two eminent experts— perhaps the most 
eminent in England— were quite clear on the point that the Balsillie 
svstem is clear of the Marconi patents. One of them pointed out that 
the details were not fully before them, but the system was one which 
could be worked in its detailed part fully without invading the Marconi. 
He had no knowledge whether the Balsillie system had been tested. 

Replying to Mr. Redmond: In reply to an inquiry, I have received a 
tele gram from my Government that they will not join in the Marconi 
agreement, but will erect a station capable and efficient in connection 
with the Imperial wireless system. Provision is made in the agreement 
for the Commonwealth Government, or any Government of the Domin- 
ions overseas, to join in the Imperial scheme, and he was sure both 
Australia and New Zealand would be found perfectly ready. They were 
not out of sympathy with the scheme or prejudiced against one system 
more than another. 

The Hon. Sir R. Sotomon, High Commissioner for South Africa, was 
next examined by the Chairman, and said his Government had joined 
in the agreement subject to ratification by Parliament. 

In reply to Mr. Macmaster: He agreed that a letter of Jan. 4, 1912, 
which he received from the Post Office, recommended the Marconi as the 
only company that had any practical experience of long-distance stations. 
Further, that the Admiralty estimate for the construction and the 
Marconi estimate were about the same. He was present at the Imperial 
Wireless Telegraph Committee on Jan. 17, 1912, but he had never 
received the report of the Technical Sub-committee, and consequently 
his attention was not called to the misleading statement to which Mr. 
Macmaster directed attention, and he had no opportunity of communi- 
cating to his Government the statement that the Marconi Company's 
esuimate, including freight, was put down at £82,700 and the Government 
cstimate at £60,300. Ho was present at the meeting of the Wireless 
Telegraph Committee when the Technical Sub-committee was ap- 
pointed, but the fact that their report was not submitted to the Wireless 
Committee did not surprise him, as he had not given the subject any 
further thought. He now considered that it would have been better if 
the Technical Sub-committee's report had been presented, in view of the 
fact that they had stated in that report that the facts already known of 
the Poulsen system justified the assumption that the system would be 
eee of communicating over the distance required by the Imperial 
scheme. 

You know that Mr. Samucl said the question of the Technical Sub- 
SUR report would have to come before the Committee again ?— 

es. 

And it did not come before the Committee again ?—No. 

The Technical Sub-committee was appointed, except in one small 
particular, to consider technical questions, and you know it did go very 
closely into certain estimates of cost and revised them ?—Yes. NL 

The Imperial Wireless Committee had a special financial sub-com- 


-— 


be of any weight were limited. Referring to the contract which had been 
made, he would point out that the terms of the tender had been amplified ` 
and developed so as to protect the Government. Amongst the subjects - 
dealt with was that of additional stations. The tender mercly said that 
the additional stations should be erected at such other places as may be 
agreed on, and the contract had provided that additional stations should - 
be erected on the contract terms anywhere in the British Empire the 
Postmaster- General may specify, so that the company had only the right - 
to construct the first six contract stations, but the Postmaster-General : 
had the right to call on the company to erect as many more as he liked on : 
the contract terms. Detailed provisions were set out for the working of 
the stations during the six months the company had to work them fot ' 
the Government, so as to secure all the public conveniences. Up to this 
point the property remained with the contractors, and consequently tho : 
risks. When the stations passed to the Postmaster-General they would be 
his absolute property '' to use, work and maintain ”’ in any way andforany | 
purpose, at his absolute discretion, by his servants, agents and con- ` 
tractors. In my opinion, (the Wit 183 con inued), this right carries the ` 
right, which is also expressly conferred in the contract, to manufac- 
ture by his own servants or by contractors, and to use parts and replacce - 
ments and Marconi appliances generally, both present and future; šo 
that if, in consequence of the Marconi Company refusing to supply such - 
apparatus, except at exorbitant prices, the Postmaster-General and any ` 
Government which adopts the agreement can supply these in order to 
maintain the station. Another clause of the agreement provides that, 
at his «.bsolute discretion, the Postmaster-Gencral is entitled to introduce 
any patent or invention or apparatus for or relating to or connected with 
wireless telegraphy, in addition to and in connection with or in substitu- 
tion for the mechanical patents or any of them. This right, however, 
is, according to the tender, to be subject to the condition that before 
doing so the Postmaster-General shill seek the advice of the company. 
Now, in the draft agreement you will see that this right is amplified | 
by the insertion of a provision that the Postmaster-General shall seck, : 
.but sha'l not be bound to act upon, that advice. It wil be for the 
'Postmaster-General to decide what information he will give for the 
purpose of getting advice, and in view of the fact that he is not bound : 
to act on the advice, the condition does not appear to me to be open 
to any serious objection. So far as a new appliance is the subject of 
‘patent, any such new appliance on which the Postmaster-General might Fé ' 
seeking advice wil not involve any disclosure whatever. The fagree- ` 
ment does not give the company any right to inspect any such additional - 
or substituted appliance after it has been introduced into any contract 
station. Also, the Postmaster-General and the other Governments aré ' 
‘entitled to use and work at or in connection with the six and any other ' 
| contract stations all or any of the Marconi patents in the wide meaning ' 
of the interpretation clause, and the company and the inventor, again 
‘in the same wide meaning, are bound to give the Postmaster-General all 
assistance, information and advice respecting the Marconi patents in the 
wide sense and the mode of working and using the same, and any pro- 
cesses connected therewith to enable him to use and exercise the same 
to the best advantage. According to Mr. Terrell's book on “ The Law | 
and Practice of Patents," 5th edition, ' a licence to use and exercise 
conveys the fullest rights." Although a licence to make, as I under- 
‘stand, would not imply a licence to use, there is clear authority for 
saving that a licence to use and exercise implies a licence to make. Thè 
result is that, under the agreement, the Postmaster-General and the 
‘other Governments have the right to make any of the Marconi appliances 
-excepting those for the original installations, which the company are to 
‘erect under the agreement. With regard to inspection, this right only 
arises if the Government, after five years, decide to erect a station or. 
stations on a different system ; and, further, the right of inspection is 
' limited to stations used for the transmission of public wireless telegrams, 
‘thus anticipating the desire of the Admiralty and of the War Office that 
stations used for strategic purposes should not be liable to any inspection, 
‘and the inspection is limited '' for the purpose of ascertaining whether 
there is any infringement of the Marconi patents, and for no other pur- 
pose whatsoever." Any abuse of this inspection is provided against, as’ 
. the company is bound '' not to communicate or make use of any informa- 
tion obtained at such inspection except for the purpose aforesaid.” The 
; company are at liberty to send a duly authorised person to inspect the 
‘apparatus in use at any station at which the business of maritime sig- 
 nalling and sea telegraphy and the work thereof is being carried oñ. 
, Such a right of inspection is very occasionally insisted upon by patentees, 
, and in '' Patents Conveyancing,” a book by Mr. Robert Morris, I find. 
‘this is treated as common form. At the same time, the absolute and 
'unqualified prohibition against the use of the information by other 
iovernment departments ''to enable them to manufacture and use’ 
‘without payment" is given the proper qualification that they shall 
‘not use the information to enable them or others to manufacture or use 
; without payment where the company are entitled to payment. So that 
the information can be used and the undertaking given without any 
mittee which you attended on Feb. 8. Do you consider that on that | qualms by the Admiralty and the War Office from a business stand point. 
occasion the revised financial figures which were known to the Post |; With regard to the payment of royalties, the clause in the agreement is 
Office might have been submitted *—I do not know whether they were | effective to stop the payment of royalties if the patents went. We have, 
known at that time. I sent the contract out to my Government, and | of course, reserved the right at our option at any time to throw out the 
should myself have been satisfied with it on the whole. The impression | patents altogether, even if they are valid, and thenceforth to be free of 
1 formed was that there ought to be no delay, that the Marconi Company ‘ royalty altogether ; and we have also an absolute indemnity for any lon 
were the only people competent to carry out a contract of this kind, and [ through any proceedings taken against the patents. I think this m- 
that the best terms were obtained satisfactory to the different Govern- |. demnity would cover us against any claim or loss arising out of the failure 
ments here. li . of any future patents which the company may take out, whether [Or Ee 
Mr. Crompton LLEweELLyN-Davies, solicitor to the Post Office, |. inventions or for trade specialities which they now have or may pateat 


$ ' : : . n 4 ace : LANE Ye 
examined by the Chairman, said he only commenced his duties on | hereafter. In addition wejhave provided against any breach OF oe 
Jan. 1, 1912, and therefore the questions upon which his opinion could | 
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or the appointment of a receiver, to determine the agreement, and our 
liability thereunder immediately, without any prejudice to any accrued 
rights we may have. The Treasury approved the contract as a good 
bargain. Their lordships were not, however, quite clear as to how far 
the right of inspection of future stations would enable the company to 
obtain information as to the trade secrets of rivals. This point was made 
more definite in the final draft of the agreement, and my lords, while 
considering it possible that adverse criticism might be made in Parliament 
on the ground that the clause might be considered to empower the 
Marconi Company to inspect stations with which they have nothing 
whatever to do, strongly advise modification of these conditions. Sub- 
sequently slight modifications were made, in particular in regard to the 
definition of a long-distance installation, so as to specifv a station '' in- 
tended primarily for commercial use," and to limit the right of inspection 
to cases in which the company might have reason to suspect that their 
patents were being infringed, and for the inspection to take place in the 
presence of an officer of the Postmaster-Gencral and a representative 
of the persons whose system is in question. He considered that if the 
clause (18) was looked at it would be agreed that it gave the company 
practically nothing more than it would have got under the Patents and 
Designs Act, 1907, sec. 34. In regard to insp:ctiou, if the com- 
pany wee not satisied with the Psotmas'er-General's decision, 
they could appeal to the Courts, but could get nothing more than 
the Court would be empowered to give independently of the agree- 
ment. The Court has been known to insist that inspection shall 
be made by independent experts, and he thought that on & case being 
made out it might be right for the Postmaster-General to say that 
inspection should be made by the company through an independent 
expert. Therefore, the third-party interests were protected. It had 
been suggested, he thought, that the inspection clause might apply if 
after five years, at a station where the Marconi installation had been 
erected under the agreement, the Postmaster-Gencral proceeded to scrap 
every fragment of Marconi apparatus ; but in his opinion the company 
had not asked for this, nor had they got it under the agreement as it 
stands. Nor was the d fficulty likely to arise, because in order to stop 
royalty running on a station all that would be necessary would be to 
cease to use at the station “any valid and unexpired patents owned 
exclusively by the Marconi Company." "That would leave a number of 
patented and unpatented processes and specialities, and while this 
remained the inspection clause would not apply even on the wider 
interpretation which it has been suggested might be given to it. It 
seemed to him obvious that instead of entirely scrapping an existing 
station, and so throw away £60,000, it would be more likely, if a new 
System were to be introduced, either that it would be partially intro- 
duced into an existing station, or that a new station or stations would be 
erected on the entirely new ffrinciple. New stations would probably be 
erected in any case on the new principle, even if an old one were also so 
re-installed. In that case the right of inspeetion, which would un- 
doubtedly apply to the new one, would give all the information required 
from an inspection of the re-installed station. As, however, the proviso 
concerning the five years’ period is to be omitted, I propose to hand in a 
clause which I think may put the matter beyond question, and which the 
Marconi Company will be willing and bound to accept. With regard to 
the Atlantic, there was an agreement in 1904 between the Post Office and 
the iaa Company granting the Atlantic facilities, and that agreement 
stands. 

The examination of Mr. Llewellyn- Davies on his statement was reserved. 

Mr. E. WATERTON FARNALL, one of the assistant secretaries to the Post 
Office, was next examined by the Chairman in regard to an interview 
between the Postmaster-General, Mr. Godfrey Isaacs and himself. The 
Postmaster-Gencral had previous to this interview been offering £40,000 
for each station, which Mr. Isaacs said was too low. Mr. Isaacs also 
protested that the 3 per cent. basis was too small, and was much less 
than 1d. a word, which Sir Matthew Nathan had offered. 

When Mr. Isaacs had left, Mr. Samuel decided it might be well to make 
a further reduction ?— Yes. 

Various subsequent interviews between Sir Alexander King and Mr. 
Godfrey Isaacs, Mr. Gaudil and the Postmaster-General, &c., at which 
witness was present, were then referred to. 

In answer to Mr. Faber, Witness said that the question of the Govern- 
ment seeking the Marconi Company's advice as to any changes contem- 
plated was only suggested, but that later the company made a point of 
it as important, and it found a place in the ultimate contract. 


With regard to the draft tender, in a letter from the Marconi Company | 


to the Post Office, dated Feb. 13, 1912, the sending back to the Marconi 
Company of a draft tender is referred to. 1s their any official covering 
letter as to this ?—A rough draft tender was handed to me by Mr. Isaacs 
at the Post Office. 

Then when you sent it back to him was that by hand or bv letter ?*— 
If it is not in the Blue Book it was simply a letter of a few words returning 
the draft. 

On what date did Mr. Isaacs hand you the draft tender; there is 
nothing in the Blue Book to show ?—Very shortly before it was returned 
to nm; the exact date I cannot remember. 

And where is the original draft, because this tender is an altered 
tender ?—Altered by Mr. Godfrey Isaacs. 

Have you the original draft or a copy of it ?*— This is altered, as I say, 
by Mr. Isaacs, 

I should like to see the original tender that was handed in to the General 
Post Office. This is not it.—You have, I think, everything we have. 
I am afraid you will have to ask Mr. Isaacs for that. 

Do you really mean that the Post Office did not keep a copy ?—It was 
enly a rough thing. 


‘tion for those of the company. 


: and inventions. 


| presume he will give what information he thinks necessary. 


Only a rough thing—a tender on which the whole of this structure 
has been built up, and you have not in the Post Office a copy of the 
original tender ?—4 fresh tender was sent in, an actual binding tender, - 
immediately after the letter you refer to. (Witness promised to en- 
deavour to find the original.) 

In reference to the freight question, the statement we have in Mr. 
Taylor’s evidence is that when Com. Loring and Mr. Taylor presented 
their tabular statement on th» tenders you suggest d that, whilst the 
Marconi figures included freight, the Admiralty estimate did not do so ?— 
I understood the figures provided by the Admiralty were English prices, 
and there was no mention of freight. I know now that it included 
freight, as I understand, as far as Malta. It was a mistake, and a most 
regrettable one. 

Then there was the omission of royalty from one column while it was 
put in the other *—1 think that is a visible thing. On the comparison 
it does make a difference, as you point out. 

'Then there was a letter from the Post Office to the High Commissioner 
for the Commonwealth, in which the statement appeared that the cost 
of the stations had been again gone into by representatives of the Post 
Office and of the Admiralty, and that the difference between the com- 
pany's and the Admiralty contract was small, and in favour of the com- 
pany's offer. This statement was made as an inducement to the High 
Commissioners of the Dominions to make up their minds in favour of the 
contract ?— Yes, that is so. 

Then, further, at a meeting of the Cables (Landing Rights) Com- 
mittee, you said, as regards the price for the stations, the Committtee had 
two estimates, one framed by the company and one by the Admiralty and 
the Post Office. The company's estimate was £50,710 per station and the 
Government estimate £47,900; but the company's price included the 
cost of freight, which the Government estimate did not take into account, 
so that the company's figure was really the lower of the two ?—Yes. This 
was due to my original mistake. 

With regard to Mr. Gandil's quotation of £34,000 per station, why did 
you assume that stations could not be erected and equipped at this 
figure ?—The knowledge of the actual tender made by the Marconi Com- 
pany and the estimate for the Admiralty construction made the figure 
so much lower that I had doubts of whether a station of 150 kw. power 
really could be constructed for £34,000. I am not an expert on these 


matters, but we had got the actual quotation by the Marconi Company, 


and although the Post Office experts had not, so far as I know, expressed 
any very definite opinion on the matter. we had Mr. G.ndil's figures 
varying very considerably. This variation bears out to some extent the 
opinion I expressed. 

But the Technical Sub-committee's report upon the comparative prices 
puts the Poulsen figures at £38,500, the Government figures, including 
freight, at £39,100, and the Marconi figures, including freight, at £61,: 00 ? 
— Yes, but that is working on the Poulsen Company's estimate of £34,000. 

Further, it was stated by you that the Postmaster-General had nego- 
tiated with the Marconi Company on the lines recommended by the 
Committee, but the company had declined to accept the proposed terms, 
and the Postmaster-General, after consulting the Imperial Wireless Com- 
mittee, had written to the High Commissioners of the Dominions con- 
cerned. I cannot find any record in the Blue Book of the consultation 
with the Imperial Wireless Committee on this matter ?—I will make a 
note of that. 

On Monday Mr. Crompton Llewelyn- Davies was recalled and examined 
by Mr. H. "Terrell. 

What were your instructions when you were asked to prepare the draft 
agreement ?—1 had the correspondence which forms part of the tender, 
and I was instructed to prepare an agreement to carry out the tender, 
and what I did was to amplify it in certain respects according to its true 
meaning in the interests of the Postmaster-General, as a solicitor would 


. commonly do in such cases. 


You say in the interests of the Postmaster-General; you mean that you 


protected his interests without introducing any matters which had not 


been agreed upon ?—I think so. 

Condition 9 of the tender states '' the Postmaster-General shall have 
the right to introduce into the stations, at his absolute discretion, any 
patents or inventions in wireless telegraphy in addition to or in substitu- 
The Postmaster-General shall, however, 
seek the advice of the Company before actually introducing such patents 
Is not this question of seeking advice a limitation of the 
power of the Postmaster-General in the interests of the Marconi Company? 
—I suppose it would be. 

Is there, either in the tender or in your draft agreement, any provision 


. enabling the Postmaster-General to decide what information he shall give 


for the purpose of obtaining that advice ?—If he is seeking advice, I 
But he is 
bound to scek the advice (it is not & voluntary act on his part) in the 
interests of the Marconi Company. 

They will be the only people who can say what facts are necessary to 
enable them to advise ?—1 do not think the Marconi Company would 
be in that position. 

He is to ask the advice of the Marconi Company as experts. Surely 
before he can ask for that expert advice he must give the expert all the 
information he says he wants to enable him to advise, and that expert 
is the only person who can judge as to what is necessary for that purpose ? 
—I do not think so. 

But if vou consult a doctor or a lawyer it is the doctor or the lawyer 
only who can say what facts are necessary in order that he may advise, 
is not that so ?— Yes. 


PARLIAMENTARY INTELLIGENCE (continued on page 568). 
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POSTERS. 


The electricity supply industry is on the eve of -& big 
campaign of appeal to the general public by means of 


posters on the street hoardings. We are not in a position 
at the moment to state what definite plans have been 
decided upon, but we know that a poster scheme of 
advertising is in contemplation. In such displayed publicity 
work there are many pitfalls, ard we should like to utter a 
word of warning on the selection of the class of poster for 
the purpose in view in this particular case. A great deal of 
valuable time and money can be spent in working out 
quaint ideas and the choice of pretty colour schemes. 

This sort of thing was all very well in the early days of 
poster advertising, when little or nothing had been done ; 
when, in fact, the whole idea of a poster was wrapped in 
sentiment. Public taste had not then been shocked with huge 
advertisements, and it was thought that art would help to 
disarm any suspicion of advertising on a huge scale. Poster- 
ing has gone through many phases since then, and in these 
hustling times we find that in certain sections of advertising 
the art idea is ceasing to appeal. The subtle beauties of a 
sunset over the sea, or the gilt of the sun-tipped hills at the 
back of the moorland are schemes which the public accept 
without à murmur in the posters of the railway companies. 
But they and things like them are out of place i in | purely 


‘up in the line “ Give Them Bovril.” 


“trade " advertising. The most recent work in the way of 
posters of the suppliers of many public commodities and 
comestibles illustrate forcibly what we have in mind. The 
beautiful highly-clàd female or, to go to the opposite extreme, 
the hideously humorous male are of no advertising value 
when the real appeal of the producer to the buyer is summed 
The artist has his 
legitimate place in the poster world, but in the instance just 
cited he serves no useful purpose. The producer mist’ 
shout to his public from the hoardings in type—solid, bold, ' 
eye-compelling typ2. The combination desired is arrived at 
by co-operation between the printer and the ink maker, the: 
artist on this occasion remaining content with perhaps à 
voice in the colour combination. Now we submit that the 
electricity supply industry must follow this lead in postering, | 
rather than to sit by the artist and the picture painter. 
The lamp makers have exhausted all the ideas that really: 
count in the way of electrical posters. The public want to. 
be told certain facts regarding the uses of electricity for 
lighting and power. They would learn nothing, or next to' 
nothing, from some high art study, reproduced to the 
accompaniment of a small line of type which brands the 
audacity as an advertisement, and which conveys no real 
solid fact to them. ELECTRIC LIGHT, CHEAP, CLEAN, BEST, 
will tell p»ople something which may not yet have . 
occurred to them. ELEctTric cookiNa saves YOUR 
MONEY will impress itself on the mind of the housewife 
who knows that coal and gas are not the ideal for her 
purpose. We who are in the electrical fold take too 
much for granted in supposing that a picture of a cook by 
the side of an electric oven (which might be a gas oven) 
would immediately convert public opinion to support 
electric cooking. The burden of our argument is that at 
this stage in the development of electricity supply for 
purposes other than lighting any postering which is under- 
taken must be done in heavy type, backed by a suitable 
colour ground. If the matter is in the hands of a committee, 
let that body spend its time in conning phrases which will 
convey the real point to the public in as few words as 
possible. | 

The nymphs.and premières. danseuses can wait in the 
background for a little while, until the public has got a 
grip of the essential differences between electric light, heat 
and power, and those other systems which are at present 
keen and none too scrupulous rivals. | 
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COMMERCIAL COMMENT. oe 


The Ethics of Conserving our. Natural Resources. 
^. A SUBJECT which comes up over and over again for dis- 


eussion is the ethics of conserving our natural resources’ 
‘Should we, the question is asked, take immediate steps to 


prevent coal, wood and water from being wasted, as un- 
doubtedly they are wasted at the present time, and by so 
doing put off the evil day when the last coal mine can no 
longer be profitably worked and the last tree is cut down. 
The usual answer to this question, arrived at only after 


proper consideration, is that certainly something ought to- 
be done ; but, at any rate, it need not be done yet, and until 


it need be done we may as well go on using and wasting our 
natural resources as heretofore. It is, therefore, refreshing 
.to find an American contemporary viewing the question 
from a rather different point of view. It is a view quite the 
reverse of altruistic. They point out that in a hundred years 
time only about one-half of 1 per cent. of the United States 
coal resources will have been exhausted, supposing that the 
consumption continues at the present rate. In other words, 
a supply is available for about 4,000 years. As regards 
water-power, our contemporary is of opinion that that 
source of energy is everlasting. While, therefore, they 
agree that waste should be prevented as far as possible, and 
seeing that apparently half a ton of coal is lost for every 
ton recovered, there would seem to be room for improve- 
ment in this direction at least; yet they think that to 
throttle development on the plea of conservation is puerile. 
We hardly like to go as far as this, for we are not so opti- 
mistic as they seem to be that new sources of power will be 
discovered. At the same time, the policy of using what we 
want and letting posterity take its chance is, perhaps, not 
so immoral as would appear at first sight. 


PARLIAMENTARY INTELLIGENCE. 
(Continued from page 566.) 
Therefore the Marconi Company are the persons who are to determine 


what facts are necessary in order to give the Postmaster-General the- 


advice he seeks ?—They are not the people that are to decide what 
advice is to be given or asked for. 

May I put this simple case. The Postmaster-General proposes, in 
substitution for a part of the Marconi apparatus, to introduce other 
apparatus. Before he introduces this he has to seek the advice of the 
Marconi Company. The only question upon which he can seek this 
advice is as to whether he can substitute the new apparatus for the old ?— 
No, he might put specific points to enable him to get their advice. 

There is nothing in the tender which binds him to do more than seek the 
advice of the Company before introducing inventions; he is absolutely 
free to determine what advice he should seek and the nature and extent 
of it ?—This is my view as a lawyer. l l 

Then on the subject of indemnity. You have said in your evidence 
that the indemnity provided for would cover the Postmaster-General 
for any claim or loss arising out of the failure of any future patents which 
the company may take out. What did you mean by the failure of a 
future patent ?—That the Postmaster-General has an indemnity for any 
loss through claims in respect of any matters arising out of the exercis- 
ing of any of the powers conferred upon the Postmaster-General. Among 
these powers is the right to use and work present and future Marconi 
patents. Ifthe company take out patents, and if such patents are found 
to infringe other people's patents, and an injunction follows against the 
company or against us for using them, then I think we should be entitled 
to an indemnity. 

An indemnity against what ?—Against the loss which would result 
from the injunction and for any damages. I think we have made this as 
clear as the circumstances permit. 


Then I understand you to say that by a patent failing you mean 


somebody obtaining an injunction: to restrain the user of the invention. 
If the patents failed in that sense how could you use the invention ?—I 
was assuming that the patents failing would-mean that they failed for 
lack of novelty or for some other reason not as infringing other patents. 
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Then as to the rights of the company to demand inspection owing to 
alleged infringement, is there anything in the agreement thatimposes 
upon the company the duty of making out a prima facie case of infringe- 


| ment?—They have to show they have reason to suspect that their 


patents are being infringed. 

Do you suggest that having reason to suspect is the same thing as 
making out a prima facie case *—Yes, I should so advise the Postm sier- 
General. 


By Mr. FALCONER: On the question of suspected infringement, if^ 


1 
¢ 
' 


the company were to go to the Postmaster-General and say '' we have 
reason to suspect that our patents are being infringed in a station which 
we have erected," the Postmaster-General would ask, ** What reason have 
you to suspect "' ?— Yes, and it would be for him in the first place to decide 
whether or not he would allow the inspection claimed by the Companv, 


— 


! 
i 


. 
t 


| 


and he would consider not what the company had stated, but whether , 


they were able to satisfy him that in fact they had reason to suspect ? 


And if he refused their application they could apply to the Court ?— | 


Yes. " 

You said in your leading statement that the Government. were abssluicly 
free in any of these stations, after they are erected, to introduce any 
system of wireless telegraphy they may think fit ?—There is nothing to 
prevent them from doing so. 

There is, on the other hand, encouragement for them to do this, asthey 
cease to pay the 10 per cent. if they cease to use any of the Mireoat 
patents ?— That is so. 

It is provided in Clause 5 that the Government may require the Marconi 
Company to erect the buildings, and if they do the company are to be 
paid at cost price ?—Yes, but the Government may, if they think fit, 
erect the buildings themselves or employ other contractors, and it is for 
the Government to fix the time within which the buildings are to bo 
erected. 

Mr. E. WATERTON FARNALL was recalled, and answering Mr. Faber as 
to the draft tender, said that the tender was prepared at the General 
Post Office, the conditions having been settled during the previous 
discussion between Mr. Godfrey Isaacs and himself. In regard to this 
interview with Mr. Isaacs there appeared to be no record of it. 


But Mr. Godfrey Isaacs must have attended that interview by appoint-: 


ment ?—Yes, but I am afraid there is no record. 

What did Mr. Godfrey Isaacs and you arrange at that interview, 
because your letter to him in forwarding the draft tender says 
arranged " ?—Such alterations as appear in that draft. 

Did you often communicate with Mr. Godfrey Isaacs by telephone, as 
vou say in your letter “ the first of the alterations I mentioned to you 
on the telephone ? '"—Yes. 


Is not that rather inconvenient in a great department where you want 


to have a record of what goes on ?—No, we were preparing a record. 

Did you constantly communicate with him by telephone? I say 
constantly because I find you did twice ?—No, but I should communicate 
with him by telephone or with anyone else if I wished to make an appoint- 
ment in a hurry. 

Who instructed you to have this verbal interview, of which you have 
told us, with Mr. Godfrey Isaacs on Feb. 9th. Can you remember 
whether it was on your own initiative or whether you had instructions ?— 
I do not remember, but I probably told Sir Alexander King. It would 
have been open to me to do it on my own initiative, as the matter was in 
my charge. | 


Then there is an interview between the Postmaster-Geaeral and Mr. - 


Godfrey Isaacs on Dec. 18, 1911, which I call the important interview. 


"as. 


That is not in the Blue Book ?—1t was, unfortunately forgotten—over- - 


looked. "Whether it dropped out or whether it ever went to the printer 
or not we could not find out, but it was accidentally omitted. Th? 
lacuna was filled up pretty soon. I was present at that interview. 

There were two interviews, one at which the Postmaster-General was 
present, and one when you were alone with Mr. Godfrey Isaacs. 
first the question of the Royalty was discussed, where the 3 per cent. 
royalty was suggested, and where Mr. Isaacs held out for 15 per ceat. 
this interview Mr. Samuel stated that the Government would probably b> 
prepared to agree to the Marconi Company installing stations to work 
with foreign countries ?— That has not been agreed to yet. 


At th: | 
AL. 


And that the Admiralty might be prepared as part of the bargiin to - 
allow the Marconi Company's name to appear after the names of the ships . 


in the Berne List ?*— That has been agreed conditionally upon the carry- 
ing out of the contract, as I understand. 


So that of these two extra concessions to the Marconi Company th>.- 


first is not agreed, and the second is agreed ?— Yes. 

Then Mr. Samuel stated “it did not follow that we should refuse to 
collect traffic for the company and give them facilities for th» North 
Atlantic and Continental traftic, even if we do not come to terms over the 
Imperial Wireless scheme." Have those facilities been given ?—As 


regards the North Atlantic yes, we were practically under contract t» | 


give them. 


Then, in addition to the contract and outside the contract altozether. 


two additional facilities have been given by the Post Office to the Marconi 
Company, the Berne List and the North Atlantic facilities ?—The first 
yes, the second no, because we were already under contract to give them. 
Then as to your interview with Mr. Isaacs alone. 
after this former interview ?—There was a short interval. . 
Did the Postmaster-General suggest that you should go ?— Yes, after 
we had discussed the matter. 


Was it immediately 


What instructions did he give you ?—To see if I could get better terms ’ 
allround, the royalty being the principal thing. The interview was at the - 


To the best of my recollec- 


Company's offices and lasted nearly an hour. 
Nobody 


tion this was the first time I had been to the company's offices. 
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was present at this interview except myself and Mr. Isaacs, and when we 
left Mr. Isaacs had agreed to come down to 10 per cent. I found Mr. 
Isaacs firm on the subject of the price per station, a subject we discussed 
very little. ‘I left the matter that we were to get the conditions such as 
_we had settled at this interview into writing. I reported the result 
of my interview to Sir Alexander King the next morning. I had no 
` authority at the interview to bind the Postmaster-General or to pledge 
anything definite. 
^. By Mr. Mooney: You heard Mr. Beach Thompson's evidence as to the 
` Poulsen system. Did you hear him express a very confident hope that 
' with the new machinery he was inventing, or had invented, he would be 
able to get into communication with America very shortly ?—He said he 
would be able to equip a station which would communicate to a distance 
of over 2,000 miles. In one sense, I have heard a similar statement 
before. 

Do you know that the Post Office had official knowledge that the 
Poulsen Company were in 1907 saying they hoped shortly to be able to 
establish a wireless station that would do 2,000 miles ?—I have no 
knowledge of this except that it is in the records of my department. 

And now you hear in 1912 the Poulsen people say they will be able to 
establish a station to communicate 2,000 miles ?—From one point of view 

| they are saying now exactly what they said five years ago. 
In view of this being an urgent matter, would you think it a wise and 
reasonable thing to give & contract to the Poulsen people now ?— 
" Certainly not. About this high-speed working I should like to say that 
` I am not sure whether the Committee quite understand the bearing of 
` high-speed working — it is rather a telegraphic technical point. If you 
have a message of, say, 100 words you want to send with special repetition 

"hand working would be much quicker than any speed even if it were 500 
words a minute, because before your message is sent it has to be punched. 
Punching a slip is a little slower than key sending. 

That is interesting, but is not my point, which is rather whether it 
would be an advisable thing to give a contract to people who state that 
the company may do it even without having actually done it. If you 
are able to find from your official records that 5 years ago those people said 

-the same thing and have not done it ?—I think it would be foolish. 
By Mr. FALcoNER : With regard to this question of high-speed work- 
ing. Do I understand that for a message of 100 words hand working, 
-which is key working, would be quicker ?—Yes, high-speed working is 
‘very good when you have your messages coming in what we call rushes, 
and this is what we use it for in this country. 
By Mr. WinLLIAM REDMOND: There is a statement made that the 
: Poulsen Company has established thoroughly satisfactory communication 
between Berlin and Cambridge with a transportable station ?—I have 
-never heard of it, and I do not believe it. ! 
With regard to the tender, the Postmaster-General wrote to the 
Treasury on the 24th January sending a copy of a memorandum which 
showed that the Marconi Company had declined to agree to any further 
- reduction in the royalty, and also stating that Mr. Grnd }, for the Poulsen 
Syndicate, was unable to comply with the conditions as to a demonstra- 
tion ?— Yes, and similar letters were sent to the other parties concerned. 

The Postmaster-General recommended that the negotiations with the 
Marconi Company should be proceeded with as fast as possible ?-— Yes. 

So that before the tender of the Marconi Company was accepted all the 

Departments and the High Commissioners had before them the terms to 
which the Company were prepared to agree in substance ?— Yes, and there 
is a note that the other departments and the High Commissioners had 
in fact agreed generally. 

The terms were agreed to by the Treasury and ultimately by the other 

-departments, and also by the South African Government ?—Yes, and in 
agreeing they had before them the terms to which the Marconi Company 
had agreed, subject to modifications in the course of preparation of the 
draft agreement. 

^A Having regard to the fact that those terms were submitted fully to all 
the parties who were to sign the agreement, and to the fact that the report 
of the Technical Sub-Committee was brought under the notice of those 
we were charged with the preparation of the draft agreement, do you 
think there is any ground of complaint by any of the parties interested 
'on the ground that the instructions given at the Imperial Wireless Com- 
mittee were not fully carried out ?—Failing compliance by the Poulsen 
Company to make a demonstration and to give up the restriction against 
communicating with foreign countries, I consider that the Postmaster- 
General was directed to negotiate with the Marconi Company. 

By Mr. AMERY : I seein your evidence it is mentioned that the Marconi 
‘Company had offered to erect stations of 3,000 miles range for the 
Portuguese Government for £64,000 a station, while the Telefunken Com- 
pany's tender was over £90,000.. Can you give the source of that in- 
poe ?—Communications we have received through the Foreign 

ce. 


Feb. 5 before me at that time. 


With regard to a proportionate reduction in the royalty, did you make a 


serious attempt on the one occasion you saw Mr. Isaacs to arrange for 
this ?—Yes. 

Then there is a reference to a desire by Mr. Godfrey Isaacs to keep a 
certain provision in the contract a secret until some later date. Did you 


discuss this matter at your meeting with him on Feb. 9 ?—No, but I. 


remember the point being referred to one in the print: ‘‘ The Company 


would be prepared to enter into a contract to this effect, but would be: 


unwilling that the conditions should be published." 
Did Mr. Isaacs explain why he made that stipulation, and did anybody 


guggest that it was a very curious one to make ?—1 do not think any. 


I made no mention to Mr. Godfrey Isaacs in regard to the fact: 
that Government stations could be erected at considerably lower cost. 
I am not sure that I had the report of the Technical Sub-Committee of 


explanation was sought. I do not think it was very clear that the 
Company wished the condition to be kept unpublished. I know it was 
subsequently dropped. -— 

You have had no correspondence with Mr. Isaacs bearing directly on 
the matter of the contract ?—None. ‘here may, however, have been odd 
letters asking whether we could tell him something. I am quite sure we 
have had no letters bearing on the subject matter of this inquiry from 
him within the last two or three months, or written to him. 

By Mr. HAROLD SMITH: You endeavoured to purchase, or at any rate 
suggested to Mr. Viggo Gandil, the purchase of the Poulseri plant, lock, 
stock and barrel ?— Yes, under instructions. l 

With regard to the Clifden Station, have you any reason to doubt that 
the work there is done very satisfactorily ?—We know it is done there and 
done satisfactorily ; quite regular communication is kept up. There are 
intervals, of course, just as there are intervals in the case of the cables. 

Outside wireless communication between Clifden and Glace Bay is 
reliable ?—Practically, now, as far as we can see as reliable as a cable. 
A message is a bit slower or may be a bit slower. 

Now, to put a plain question : If this wireless chain is to be established 
in the interest of the public, and if the Navy are unwilling to undertake 
the work, how can it be done except by agreement with this Company 1— 
I do not see any way. The Post Office could not do it. On the point of 


commercial urgency I consider the matter is getting very urgent. 


With regard to tenders, the point has been made here against the Post 
Office that in entering upon these negotiations you do not do what is 
usual in making contracts, ask for tenders ?—We adopted our usual 
course of confining the tender to those capable of doing the work. There 
was nothing exceptional in this case. I have only modified my opinion 
of the agreement to the extent that I think it is rather better than I 
had supposed it to be. | 

I would like to know whether you can obtain any information for us 
in regard to the alleged communication between Berlin and Cambridge ?— 
I will endeavour to do so. 

Mr. Roland Wilkins was then recalled and examined, and was followed 
by Sir Henry Norman, M.P. l ; 

Yesterday, Thursday, Sir Henry Norman was cross-examined, after 
which Sir GreondE Croypon Marks (consulting engineer and patent 
expert) gave evidence. He criticised the proposed agreement, and said 
it was unwise for the Government to tie itself for a long period to a system 
requiring high masts when the trend of the science was towards the 
abolition of masts. In THE ELECTRICIAN of March 8, 1912, h^ sa‘d 
there was a description of the Kiebitz system, which communicated 
from Germany to America, and in which no masts were used. _ 

The examination of the witness was not concluded when the Com- 
mittee adjourned until Wednesday, Jan. 1. 


NEW ACTS OF PARLIAMENT. 


On. Friday last the Royal Assent to the following Acts of Parliament 
was read :— MEE . : 
Light Railways Act, Expiring Laws Continuance Act, Falkirk Burgh 
Order Confirmation Act, and Electric Lighting Order Confirmatjon 
(No. 4) Act. 


Telephone Trunk Lines.—In reply to a question in the House of 
Commons last week, the Postmaster-General (Mr. H. Samuel) stated that 
the capital expenditure on telephone trunk lines for the year ended 
March 31 last was somewhat less than the expenditure for the previous 
year, but a very large number of additional circuits were being con- 
structed during the current financial year. | 


Automatic Telephone Bxchanges.— Last week the Postmaster- 
General stated in reply to a question that the experimental automatic 
telephone exchange at Epsom had up to the present proved very satisfac- 
tory, and, as he stated in March last, schemes for the establishment of 
larger automatic exchanges in Leeds, Brighton and Portsmouth were 
under consideration. No further installation of automatic telephone 
equipment in the London area was at present contemplated. 

Sheffeld Corporation Bil] —In the House of Commons on Tucs- 
day, on consideration of the Lords’ amendments to this bill, 

Mr. J. POINTER moved to disagree with the amendment in the wiring 
and fitting clause, the effect of which was to refuseto the Corporation the 
power to carry on the business of wiring and fitting customers' premises, 
except through contractors. ^ >> > NEN | 

`. After discussion, the House rejected the Lords’ amendment by 197 
votes to 39. | i 


t 


LEGAL INTELLIGENCE. 


D ee ` 
Re National Telephone Company. 


On Monday Mr. Justice Swinfen Eady had before him a summons 
taken out by the Liquidator of the National Telephone Co. (Ltd.), asking 
for the decision of the Court upon certain points connected with the dis- 
tribution of the surplus assets of the Company among the various classes 
of shareholders who were all represented by Counsel. 

Mr. DANCKWERTS, K.C. (with him Mr. P. Wheeler), appeared for the 
Liquidator, and said that surplus assets meant the surplus over liabilities 
and over the amount of the nominal capital returned to the various share 
and stock holders, and in any order his Lordship made he asked for it 
to be made quite clear that the surplus being dealt with was the overplus 
of all the assets of the company over the liabilities of the company to 
‘outsiders and after adjustment of the accounts between the Postmaster 
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General and the Company, and after payment to the share and stock- 
' holders of the nominal amount of their capital and after payment of the 
costs of the liquidation and the arbitration. All the shareholders and 
stockholders concerned had received the nominal amount of the shares, 
except the holders of the deferred stock. The 6 per cent. preferred stock- 
holders had also received a bonus of 5 per cent. to which they were en- 
titled under the Articles. At the date of the winding up of the Company, 
the total capital, including loans, was £10,683,780, and with loans 
£7,500,000. He proceeded to deal with the matters leading up to the 
transfer of the company's undertaking with the Postmaster-General. 
It was not disputed that there would be a surplus in the sense which he 
had indicated to the Court, and the question would be as to who was to 
benefit. After replying to certain questions as to the present position 
of arbitration procecdings, Counsel proceeded to deal with the financial 
history of the company, and to trace the new issues of shares and stock 
as its business grew and the alterations of the Articles of Association, 
upon which much of the subsequent argument was based. Some of the 
shareholders claimed interest on their shares from the Dec. 31, 1911, 
to the date of payment. He did not know whether it was interest or 
dividend. The Postmaster-General agreed to pav a capital sum and in- 
terest thereon if it was not forwarded by the date named. Originally 
the interest was 3 per cent. from the date named in the contract to Dec. 
31, 1911, but in the middle of that vear there was a supplemental agree- 
ment whereby the rate of interest was raised to 5 per cent. 

Mr. BvTCcHER, K.C., on behalf of the first preference shareholders, 
claimed that his clients were entitled to a share of the surplus assets of 
the company rateably with such other classes as should be found by the 
Court to share in the surplus. Probably that class would be the second 
preference and the deferred. The third preference he thought were clearly 
out of it by reason of the terms of the resolution on which their shares were 


issued and the state of the Articlesat the time. Hisclients had got the pre- 


ference dividend down to Dec. 31,1911,and he asked for dividend orinterest 
down to March Ist last when their shares were paid off. The claim to surplus 
was based upon the rights given by the original Articles of Association, 
and he asked the Court to say that those rights were specially preserved 
according to the true construction of Article 126 of the altered Articles; 
or if they were not specially preserved then the Article was ultra vires. 
In order to exclude the rights of thc first preference there must be express 
words. The words “ profits only " referred to in Article 126 only applied 
` to the company as a going concern and not when it was in liquidation. 


' Mr. P. O. LAWRENCE, K.C., for second preference shareholders, said he’ 


put hiscase in two ways, first, he combated the contention of Mr. Butchers' 
clients to share in surplus, and, secondly,' he urged that the second 
preference shareholders were so entitled to share. He found some 
difficulty, however, in resisting the claim of the third preference share- 
holders. 
lution of 1901 to a certain proportion of the surplus assets in respect of 
the deferred stock created by that resolution, but not to any surplus 
‘profits in respect of future preferred stock issued. Counsel submitted 
that it was never intended by the new Articles to effect the rights of his 
: clients, and the company had no power to abrogate their rights to the 
-extent of taking them away and handing them over to the deferred 
shareholders. ‘The rights of shareholders inter se could not be altered 


by taking away from one class and giving to another class without the: 


‘full consent of the class concerned. 


Mr. J. M. AsTBUnYv, K.C., for the third preference, said the claims: 


of the first and second preference were both bad. He submitted that it 
was perfectly hopeless to try and get out of Article 33. The only way 
‘in which first preference shareholders could establish their case was bv 
saying that profits meant annual profits and not surplus assets in a winding 
‘up. Article 33 said perfectly clearly that the first preference were en- 


titled to 6 per cent. interest, and no more, and to no further participation: 


in profits, and article 126 of the new Articles prevents both the previous 
‘Classes from participating. Again Article 33 made the perfectly clear 
statement that the surplus assets were to be distributed among members 
of the company other than the first and second preference shareholders. 
He contended that the Articles provided that, subject to any new shares, 
the surplus should be distributed among the members in proportion to 
capital paid, other than the first and second preference shares. 


Mr. FRANK Russet, K.C., on behalf of the holders of 6 per cent. pre- 


ference stock, contended that his clients were entitled to share in the 
surplus assets and also to have interest at 5 per cent. on their capital 
from Dec. 31, 1911, to July 31, 1911, the date on which the capital money 
was paid. A postponement of the purchase price had been agreed to 


on payment of interest, and he argued his clients were entitled to a share’ 


of such interest or dividend. 


Mr. YOUNGER, K.C., on behalf of the deferred stockholders (holding 


£3,725,000), said it was his duty to resist all the attacks that had been 
made from every quarter. As to the question of the payment of dividend 
or interest, he contended that the surplus assets were not to be diminished 
by a payment of any interest or dividend to any class of shareholders or 
stockholders. 
surplus assets, his lordship was bound to take the articles of association 
as he found them, and it was quite plain on the face of the articles that 
there was not intended by them to be excluded or left out any right, 
interest or claim which was competent to a shareholder. Article 126 
expressly excluded the first and second preference shareholders from any 
participation in the surplus assets. 

His Lorpsuip: The first preference shares were created under the first 
articles, the second preference shares were not; there was a resolution 
-enabling the shares to be issued. Suppose the shareholders took shares 
on the faith of that resolution which was not embodied in the articles, 
what would their rights be ? 


His argument was that his clients were entitled under a rcso- 


As to the rights of the shareholders in relation to the 


Mr. YouNGER submitted that the shareholders taking by virtue of 
that resolution could have no greater rights than they would have had 
if they had been inserted in the original articles. As to the third pre- 
ference shareholders, there was nothing in the new articles which gave 
them more than a right to have their capital back; and as to the pre- 
ferred stockholders, they were not entitled to more than their capital and 
6 per cent. premium. ‘The sum which the deferred stockholders were 
entitled to bring forward as their contribution to capital and in excess 
of which they were entitled to participate was the aggregate capital of 
the preferred and the deferred stock— viz., £5,950,000. The first and 
second preference shar holders were excluded by the articles of the com- 
pany, and the third preference shareholders on the principle that pre- 
ference shareholders were not entitled to share in surplus assets. 

At the conclusion of the arguments, on Wednesday, 

His Lonpsuir said any order he made on the summons would be a final 
order dealing with everything in relation to the way in which the assets 
were to be distributed, so that in case of appeal to the Court of Appeal 
and House of Lords—which might well be, owing to the magnitude of the 
sums involved—the decision of the House of Lords would govern the 
matter. He proposed to putthe matter in such a form that it it went to 
the House of Lords the House would be in a position to pronounce a final 
judgment on the whole matter. Again, there could be no final settlement 
or distribution until after the award. He proposed to adjourn the further 
hearing of the summons, first, until after the award settled the amount 
to be paid, and, secondly, until after any person who wished to take out 
a summons raising any other points had had an opportunity of doing so. 
Then there would be one comprehensive order dealing with every point. 

The hearing was thereupon adjourned until after the award in the 
arbitration has been made. 


Electricity in Mines Regulations. 


On Monday a Divisional Court (the Lord Chief Justice and Justices 
Coleridge and. Rowlatt) heard the appeal of Mr. John Atkinson, H.M. 
Inspector of Mines, against the decision of the Gateshead Justices who 
had refused to convict Mr. Henry M. Imrie, the manager of the Chopwill 
Colliery, Gateshead, of an alleged offence under the Coal Mines Regu- 
lation Act. | 

On behalf of appellant it was said Mr. Imrie was summoned for neglect- 
ing to have an electric switch box ‘‘ earthed `° contrary to regulations 
made under the Act. ‘The Justices, however, declined to convict, holding 
that an offence had not been committed. The whole question turned 
on the meaning of the word '' construction." It appeared that the switch 
in question was used for controlling a portable electric motor which worked 
a conveyor for carrving coal. ‘The box was not properly “ earthed " 
and last May, while it was out of order, à workman touching it was killed. 
lf the switch box had been in proper order and '' earthed ” the accident 
would not have happened. The box in question was constructed before 
1911, and to earth it it would be necessary to carry & new cable to the 
surface. His contention was that it constituted an installation, but it 
was respondents' argument that it was covered by the word *' construc- 
tion," and that he was shielded by the special rules of the Act which did 
not come into force until 1920, and which provided for the “ earthing " 
of all electrical apparatus in mines after that date, and exempted all 
apparatus constructed before 1911. Counsel contended that the plant 
in question could easily have been earthed by '' placing & piece of copper 
wire around it and sticking it into the earth " and that the respondent 
had been guilty of an offence. 

Counsel for respondent said the Justices dealt with the question very 
carefully, they saw the plant, and had it described to them aud they 
decided that “earthing ” the switch box would come within the meaning 
of construction, and that therefore the respondent was protected by the 
special rules. He did not fight the matter on the grounds of expense, but 
in some mines, where they had not an armoured cable, the expense of 
earthing the electrical plant would be enormous, because cables would have 
to be taken the whole length of the mine. The special rules dealing with 
the construction of electrical plant in mines had been made enforceable 
in 1920, so that some of the old plant would become worn out before the 
colliery owners were made bound by law to incur the expense of '' earth- 
ing," and to give them an opportunity of purchasing new machinery. 
In the present case, sceing a new cable would have to be laid down, he 
argued that it was a part of the construction, and he was therefore pro- 
tected by the special rules. 

Their Lordships reserved judgment. 


; -—- 


F. W. Potter & Co. v. Opera Omnia (Ltd.) 


At the Shoreditch (London) County Court last week plaintiffs sought 
to recover £76. 17s. 4d., the price of certain electric vibrators and hair 
dryers supplied to defendants, who, however, counterclaimed for £35. 9s., 
being the expense incurred in making the vibrators and hair dryers 
interchangeable. 

Mr. Henry F. JoEL, manager of the electrical department of plaintiffs, 
said he was a great friend of Mr. Ansell (of defendant's firm), and together 
they agreed on the various changes that were made in the original model 
of the vibrator and dryer. All of them were supplied as arranged. It 
was an impossibility to make the dryer interchangeable with every 
vibrator. They had from time to time effected alterations in the fixings 
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of some of them to please defendants, but not that they were really called ' been removed to Spencer House South-place, Finsbury, London, 


upon to do so through any defect in them. 

Mr. LEACH, of the Adnil Electrical Co., said he had never heard that 
Barker's vibrators were made interchangeable. Potters made motors 
for them, and their work was always of the very best. 

For the defendants, Mr. ANSELL said that right from the start he was 
continually harping upon the necessity of the two being interchangeable. 
They were practically useless unless they were. He told plaintiffs that 
he sold a good many more vibrators than dryers, but he wanted them to 
fit each other. Barker's dryers, which were fans and not hot air, like 
theirs, could be interchanged. He had never expressed himself as 
satisfied, and if theie was O.K. on the invoice it did not refer to the 
quality Lut only to the quantity. Repairs and alterations were carried 
out on the goods, and the accounts for those were sent on to plaintiffs as 
they came in, showing that they always considered plaintiffs liable for 
not supplying as required. He would not have ordered the dryers had 
he known they would not have been made interchangeable. 

Other evidence was given as to defects in the vibrators, and finally the 
Judge found for plaintiffs on the claim (less £0. 1s., making £67. 16s. 4d.) 
and counterclaim, with costs. 


CURRENT TRADE LITERATURE. 


Foster Geysers.—An attractive pamphlet is being issued by the 
Foster Engineering Co., Wimbledon, describing and pricing their 
small pattern electric geyser. It is recommended for hand-basin use 
and gives warm water at the rate of two pints per minute. The cost 
of raising a gallon of water from 55°F to 110°F is stated to be jd. 
per unit, energy at ld. per unit. The smallest size is £4. 15s. and the 
bath size £14. 10s. 

Aluminium.—Leaflets are being issued by the Dritish Aluminium 
Co., which deal with aluminium field coils, switch connection, alu- 
minium in the gas industry and aluminium twisted joints. 

Prometheus Apparatus.—The new general price list of tho British 
Prometheus Co. is an attractive production which covers the entire 
range of Prometheus products. Large ovens are dealt with first, and : 
then follow descriptions and illustrations of a variety. of separately ` 
heated utensils. The milk heater is one of tho neatest of these 
utensils. The milk is contained in a porcelain vessel with lid and 
hinged handle, and the water is held in a separate copper pot which | 
‘is fitted with outer ring element and auto-cut. This pot is con- 
verted into a shaving water heater by feplacung the milk vessel with 
a perforated tray. 

Helsby Patent Condensers.-—These condensers are made by British 
Insulated & Helsby Cables (Ltd.), Prescot, and described in two lists 

just issued. One deals with the telephone pattern of condenser and. 

the other with a power pattern. Thc latter are suitable for the im- 
provement of power factors and the suppression of arcing in circuit- 
breakers and switches. Connections showing the use of the con- 
densers on lighting circuits are also given in the list. 

Union Electric Calendar.—As we go to press a copy of a most 
attractive calendar prepared by the Union Electric Co., is to hand. 
Union motors are the subject of the three-coloured illustration and 
the tear-off monthly tabs arc interleaved with instructive illustra- , 
tions of other Union products. 
so make carly application. 


BUSINESS NOTICES. 


Plant for Sale.- -Two Belliss engines, direct-coupled to Lancashire 
Dynamo Co.'s dynamos (650/700 volts, 155 amperes), and one ditto 
(250/300 volts, 132 amperes) are advertised for sale. 


Patents Development.— The proprietor of patents No. 1,451/1908, 


relating to '" Improvements in submarine signalling apparatus ”’ ; 


No. 1,848/1908, relating to'* New cr improved apparatus for alter- 


native wireless telegraphy and telephony”; and 14,775/1908, 


relating to '' Inprovements in transmitting apparatus for submarine. 
signalling," desires to negotiate forthe grant of licences. Particulars: 


from Messrs. Lloyd, Wise & Co., patent agents and consulting 
engineers, 10, New-court, Lincoln's Inn Fields, London, W.C. 


The proprietors of the undermentioned patents desire to dispcse 
of same or to grant licences :— 

No. 28,352/ 1910, relating to “ The forming of dielectric films in 
electrolytic cells.” 

Nos. 4,175, 5,564, 5,5644, 5,565 and 8,183, of 1907, relating to “ Im- 
provements in alternating-current dynamo electric machines.” 

No. 2,943/1908, relating to ‘‘ Improvements in receivers.” 

No. 3,637,1910, relating to '' Electric cab controlling systems for 
railways.” 

Applications to Messrs. Cruikshank & Fairweather (Ltd.), Inter- 
national Patent Agency, 65 and 66, Chancery-lane, London, W.C. 


` The offices of the West India & Panama Telegraph Co. (Ltd.) have 


A limited number only is available,’ 


.C. 
The Armorduct Mfg. Co. notify that their agency arrangement 
with Mr. H. B. Done has come to an end. The Midland business will 


, in future be handled by Mr. A. H. Broadribb, who will make his 


headquarters at the company's Witton works as from Jan. 1. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of creditors of Electric Flashlights (Ltd.) will take place 
at 20, John-street, Adelphi, London, W.C., on Dec. 30. 


The Cowper-Coles Inventions Development Co. (Ltd.) is being 
wound up voluntarily and Mr. W. Craddock, 10, Vestris-road, Forest 
Hill, London, S.E., has been appointed liquidator. 


The Hartlepools Electric Tramways Co. (Ltd.) is being wound up 
voluntarily. Mr. H. W. Davis and Mr. H. A. Stagg are joint liqui- 
dators. A meeting of creditors will be held at 1, Kingsway, Tonnen; 
W.C., on Dec. 30. 


A meeting to receive the account of the winding up of Rose’ 8 
Recording Target Co. (Ltd.) (in vol. liq.) will be held at 85, Diane: 
church-street, London, E.C., on Jan. 20. 

A meeting to receive an account of the winding up of the Punjaub 
Electric Traction Co. (Ltd.) will be held at Broad-street House (No. 4, 
Fourth floor), London, E.C., on Jan. 16. 


MOM DANDI DA p CR 
ELECTRICITY SUPPLY. 
TUI A Y T 


EXTENSIONS. 

Bingley.—Last week Bradford Electricity Committee decided to 
accede to the request of the Urban Council to extend the electric 
supply cables to Bingley at a cost of £4,000. 

Bo’ness.—The Council have decided to borrow £1,000 for exten- 
sions of the electricity supply works. 


Cardiff.—An unopposed inquiry was held last week into the Coun- 
cil’s application for sanction to borrow £7,672 for additional plant for 
the electricity undertaking, cables, house services, &c. 


Gravesend.—The Council have applied for sanction to a loan of 
£2,700 for extensions of mains, &c., in Gravesend and £300 in North- 
fleet. 


Hammersmith.— Mains are to be extended to various roads at a 
cost of £504, and sub-stations are to be erected in Letchford-garders 
and Boundary-road at a cost of £563. 

The Electricity Committee have decided to purchase from Fulham 
such electricity as may be required for furnishing Olympia with a separate 
supply of current for the purpose of a duplicate system of lighting 
required by the London County Council at 2d. per unit for a period not 
exceeding seven years. The minimum payment each year to the Fulham 
Council is fixed at £100. "The rate to be charged Olympia (1912), Ltd., 
is to be 3d. per unit, except in cases up to a maximum of four ex- 
hibitions per annum held under the auspices of the Society of Motor 
Manufacturers und Traders, when the existing contract rates will be 
charged. | 

Hastings.—Last week the Council decided to apply forsanction 
to a loan of £1,600 for extensions of the electricity undertaking. 


a 


N= 
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Islington (London).—The Lighting Committee recommend .-the——-—~——- 


Council to authorise them to proceed with thé extension of the tt.- —— .- 


mains in Tufnell Park-road and the erection of 13 flame-arc lamps 
in that thoroughfare, in substitution for 40 gas lamps, at a cost of 
£1,326, and to lay a main to supply current to the Endurite Mfg. Co. 
for power purposes, at a cost of £385. 

Wolverhampton.—In moving the minutes of the Electricity Com- 
mittee at the last meeting of the Council the chairman (Councillor 
Gibson) said they were recommending the extensions of the mains 
to Blakenhall district at a cost of £515, as there had been a great 
increase in the demand for electricity in that part of the borough. © 


GENERAL. 
Baildon.—On Tuesday the Council resolved to proceed with their 
application for a provisional electric lighting order. 


Bethnal Green (London).—The Electricity Committee have pre- 
pared a fresh report on the proposal to take electricity in bulk from 
Stepney Council. 

After consulting Mr. J. F. C. Snell (Messrs. Preece, Cardew & Snell) 
again the committee recommend that the report of Mr. Snell be 
received and his scheme contained therein for the proposed supply of 
electricity within the borough be approved; that the Council accept 
the proposal of the Stepney Council for a supply of electricity in bulk on 
the e.h.t. three- phase system for 15 years, at a charge in accordance with 
a sliding scale of £3 per kilowatt and 0-25d. per unit; that the com. 
mittee be authorised to take such action as may be requisite for the pur- 
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ose of settling the terms of an agreement with Stepney Council; that 
application be made to the Board of Trade for sanction to the proposed 
system of electrical distribution in Bethnal Green ; and that the Council 
adopt a three-phase four-wire system of distribution of gieetncad energy 
in the district. 

Hamilton.—Edmundsons Electricity Corpn. have ee notice 
from the Lanarkshire Tramways Co, terminating their agreement for 
the supply of electricity as from June next. 

The change meansa loss to the electricity undertaking of near y £1,000 
perannum. The rescinding of the agreement is not due tothe question of 
price, as the tramways company propose to pay the same rate to the 
Clyde Valley Electric Power (‘o., but the Coun:il have in.t ucted three 
members to interview the tramways company on the subject. 

Hindley.—The Board of Trade have deferred the question of the 
revocation of the Council's provisional electric lighting order of 1901, 
pa the Council have entered into an agreement with the Lancashire 
Electric Power Co. for a supply of electricity in bulk, and Mr. C. 
Hopkinson has been retained at consulting engineer to draw up a 
complete scheme for the district. 


Hove.—By 25 votes to four the Council have decided to j proeeed 
with the bill for power to purchase the undertaking of the Hove 
Electric Lighting Co. 

Inverness.—A new 400 H.P. steni dynamo was started on the 
Oth inst., and in the evening the public were invited to inspect the 
new plant at the electricity works. 

The occasion was taken to exhibit domestic apparatus, such as heaters, 
toasters, cooking outfits, irons, &c. After inspecting the works the 
visitors were entertained to tea and cakes by the electrical engineer (Mr. 
Williams) and Mrs. Williams. 

Marylebone, London. —£1,750 is to be borrowed from t.e London 
Gounty Counzl for the provision of 50 accumulator cell; at the 
Rathbcne-pl:ce sub-station. 

At the meeting of the Council last week Coun. DuNcAN Watson moved 
that the report regarding the sales department be referred back, and said 
{t would be well if the figures in the report were analysed in order to see 
how much of the business of the electricitv department was due to the 
pioneering work of the sales and publicity department. It was prepes- , 
terous that there should be set up a separate department like the sales 
department, with 100 officials and a wages bill of £165 a week, for selling 


lamps which could be quite as easily. purchased at an ironmonger's. — 


'here was no evidence that the department had been of any use at all to 
the undertaking. 


Coun. Jons Lewis thought that the district auditor should insist upon 


& closer investigation than had already been made into the working of 
the sales department. ‘The work should be carried on in a business- like 
manner, which was certainly not being done at present. 

Ald. DEBENHAM said the sales department was not an undertaking 
started because there was a loss on the electricity undertaking ; it was 
«8t .b ished to expand the work and to double the sales of electricity. 

Coun. Isaacs said that the figures had not been put forward in a busi- 
ness-like way. If the Electric Supply Committee decided to close up the 
sales department next week, what did it expect to realise on the stock it 
had in hand ? In his experience of '' selling up electricity firms he had 
found that stock valued at thousands of pounds realised but a tenth part 
of that sum when brought under the hammer." Such would be the case 
with the stock in hand of the sales department. It was being worked in 
a way that was very unfair to the small electrical traders in the borough. 

Tne Chairman of the Ccmmittce (Ald. Hopkins) pointed out that his 
Committee had nothing whatever to do with the report. Surely it was 
not expected that there would be a profit on the aaa te department, 
the object of which was to push the sale of electricity ? Did not the gas 
company advertise their commodity ? The Committee was doing its. 


best and working very hard to make the electricity undertaking a success. 


Ultimately, the report was adopted. 

West Ham.—A discussion arose at the last meeting of the Council 
on a recommendation of the Electric Lighting Committee not to 
entertain the application of Barking Council for a supply of elec-. 
tricity in bulk, and ultimately the report was referred back 


LIGHTING NOTES. 


Bradford.—The Electricity Committee recommend the substitution, 
of electric for gas lamps in Tong-street from Dudley Hill top to the. 


junction of Birkenshaw and Dudley Hill-road. 


City of London.—The Court of Common Council have decided a 
light Holborn-viaduct by means of six 4,000 c.p. lampai in the centre: 


of tho carriage-way, instead of, as at present, seven 2,009 c.p. nn 
on rests. 


Portsmouth.—The Roads Committee has made a suggestion to the: 
Electricity Supply Committee that electric supply mains shall be laid : 
in new streets as soon as houses are built, and also that gas lamps: 
should be converted into Bucandescent electric lamps in the streets ; 


"where mains are laid. 

Workhouse Lighting.—A special committee of the Islingtcn 
(London) Guardians has reported on the question of the supply of 
electricity for lighting and power to the workhouse buildings. &c. 

The report states that the Lighting Committee of the borough offercd 


to supply current at a flat rate of 2d. per unit under a five years” agree- 
ment, the Guardians to take not less than 125,000 units for power, and 
after the first year to take a supply to the minimum value of £1,000 pér 
annum. On the question of the cost of gas and electric lighting, the 
committee submits the following comparison: Cost of gas per annum, 
£1,320 (after five vears £1,129) ; cost of electricity for first vear, 100,000 
units at 2d. per unit, £833, repayment of cost of installation £270, main- 
tenance, lamps, &c., £120, total £1,223. In regard to electric lighting 
there would also be a saving of expense in cleaning, but the committeee 
did not go into detail on this point, as in modern public buildings where 


| electric lighting is employed a considerable saving has been effected. 


The committee recommend (1) that the L.G. Board be asked to sanction 
the installation of electricity for light and power in the two workhouses, 
school and relief offices; (2) that Mr. Enright be employed to prepare 
plans and specifications and supervise the works at a commission of 5 per 
eent, on the expenditure. 


TRACTION NOTES. 


TRAMWAYS. 

Baildon.—The Council decided on Tuesday to apply for a pro- 
visional tramway order. 

Birmingham.—The Tramways Committee decided on Tuesday to 
allow, under certain conditions, on wet days and in the mornings and 
evenings, a certain number of excess passengers inside tramcars. - 

London County Council.—On Tuesday the Special Committee on 
the allocation of the cost of street improvements along tramway 
routes recommended that the widening of the Canonbury and New 
North-roads be proceeded with in order that these routes may 
be reconstructed for electric traction, and after discussion the report 
was adopted. 

L.C.C. Tramways.—In regard to the proposal to adopt electric 
traction on the line from Tower Bridge-road to Rotherhithe New- 
road, via. Grange-road and Southwark Park-road, Bermondsey 
Council have decided not to consent to any system of electric traction 
other than the conduit system. 

Stirling.—On Monday the Council appointed & special: committee 
to report on the question of tramways for the burgh and district. 


RAIL-LESS. 


Dundee.— The Tramways Committee have decided to obtain a 
report on the proposed extension of the trackless woey system from 


Clepington-road to Lochee. 


Leeds-Wharfdale Tramways.—In regard. to the proposals of. Leeds 
Corporation to obtain power to establish a system of trackless cars 
from the Guiseley terminus along the Menston-road to Otley and 
Ilkley, the Wharfdale Rural Council have appointed a special com- 
mittee to report on the scheme and to watch the progress of the bill. 


Lewisham (London).—The Borough Council have decided to oppose 
the bill by which tbe London County Council seek powers for using 
the trackless trolley system in the district. 


POWER AND HEATING NOTES, 


Biackburn.— At the India mill of the Little Harwood Mfg. Co., 
which is stated to bə the first electrically-driven mill in the cown, 
between 200 and 300 of the looms are now driven by electric motors. 
It is stated that the electric drive has proved very satisfactory. and 
the operatives employed there seem to ba very pleased with the new 
system. 


Brighton.—On Monday the borough electrical engineer and 
manager (Mr. John Christie) delivered an interesting lecture on '* The 
Brighton Electricity Supply Undertaking” to the memb?rs of the 
Preston Literary and Debating Soci ‘ty. 

The lecture was illustrated by a set of lantern slides, and the con- 
cluding portion was devoted to the advantages of the " Tricity ” cookers 
and utensils. Afterwards an interesting demonstration was given in the 
Hall, the undoubted cleanliness and convenience of the clectrically- 
heated apparatus being apparent to all. Mr. Cnristie invited the society 
to visit the Southwick works early in the spring of next year, an invitation 
which Mr. W. T. Leeson (chairman). in proposing & vote of thanks to 


the lecturer, accepted on behalf of the members. The vote of thanks, 


having been seconded. was carried by acclamation. 
Burniey.— At the Corporation cold stores it has been decided to 
substitute electric for steam power. 


Carlisle. —At the last meeting of the Council the Electricity Com- 


.mittee reported that they had authorised the electrical engineer (Mr. 


S. T. Allen) to entertain applications for the hire, hire-purchase or 
purchase of electric cookers, heating appliances, &c., from the etec- 
tricity works upon terms to be arranged. 

The chairman of the Committee (Mr. GIBBINGS) propose d the adoption 
of the minutes, and said that was what he might call the first fruits of the 
recent electricity exhibition, which was attended by large numbers of 
citizens. By bringing prominently before them the advantages of elec- 
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tricity for heating and cooking they. hed cre ited a demand for appli neces. | 
That was, of course, the object of the exhibition: and, having creited 
that demand, they took the necessirv steps to mect it. That could only 
be done by arranging a system of hire or hire-purchase, beciuse t5 the 


ordinary consumer those electrical appliances were too dear to be bought. 


outright. The terms were being carefally' considered by the Committee, 


and the Council might rest assured that the interests of the Corporation | 


would be safeguarded. The Committec had made up their minds that 

no fittings would be sold'except at a bare profit. Further than that, there 

would be a sum added to the selling price to cover the interest of out- 

standing money and renewals. They proposed to stirt in a small way. 
The motion wa; agreed t . 


Edinburgh.—Last week the Carron Co. gave an interesting exhibi-. 


tion of their electrical cooking, heating and lighting appliances at 
133, George-street, Edinburgh. Lectures and demonstrations of 
practical cookery were also given by Miss E. M. Dods. 

Among the exhibits was an electric combination cooking range, con- 
sisting of an oven for roasting and baking, two hot-plates for boiling, 
stewing, a double grill and toaster and a hot closet for keeping food warm. 


Rhyl.—In the council chamber last week there was an interesting 
exhibition of electric heating and cooking apparatus, &c. 

The exhibition was opened on- the 10th inst. by. Mr. T. D. Jones, cha»ir- 
man of the Electric Light Committee, and among those present were 
Messrs. Edmund Hughes (vice- chairman of the Council), S. Perks (chair- 
man of the Gas Committee), and the electrical engineer (Mr. E. H. Wright) 
and Mr. F. C. Grogan, A. M.E.C.E., of the British Electric Transformer Co. 

Mr. E. H. Wnicur, in introducing the lecturer (Mr. Grogin), s2id his 
department had not decided upon the introduction of electrical cooking 
accessories into the town until they had been perfectly satisfied that it 
was a quite commercially sound line. Cooking by electricity was now 
going ahead all over the country. and he was confident that after they 
had seen the demonstration about to be given they w ould agree with him 
as to its undoubted success, 

Mr. GroGan, in, the course of his interesting lecture. and demonstra- 
tions, showed in a most conv incing manner the many. advantages of 
cooking by electricity over other means. Comparing the cost of electric 
lighting and cooking with other forms, he said he understood the Electric 
Light Committee were contem plating offering current for cooking pur- 
poses at a very low figure. In many towns in the country the cost of 


current for cooking was only about a quarter of the cost for lighting, and - 


no cheaper method of cooking could te employed, to say nothing of the 
saving in labour and the superiority in results. Several examples of 
cooking were introduced in support of the lecturer's contentions, 
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Australasia. —The ‘‘ Australian Mining Standard " says good pro- 
gress is being made with the erection of the White Bay electric power 
house, which is to supply electric power in connection with the 
Sydney western suburbs tramway system. 

The total estimated cost of the scheme is £608,500 (buildings £250,000, 
and for machinery, including five, turbo-alternators, &c., £315,000). 
The plant already ordered consists of three 7,000 kw. turb»-altern :tors, 
and one 7,500 kw. alternator, boilers, &c. 

Mr. J. W. Fraser, the Westinghouse C'o.'s construction engineer on the 
works of the Hydro-Electric €o. of Tasmania in connection with the 
Great Lake scheme, said recently, at the annual meeting of the Hobart 
Chamber of Commerce, there was an almost unsurpassed water power at 
the Great Lakes. The plant was of the most up-to-date design and the 
transmission line would be built on galvanised steel towers. The lake 
had no period of low water, and an auxiliary steam plant would not be 
required, at least not until the plant was increased to many times its 
present size. Some good work was being donc in the metallurgy of ores 
by the electric arc, and he did not think the day was far distant when 
much money would be spent on that industry, and in the manufacture of 
carbide large furnaces had been in successful operation for years. 

Canada.— Municipal Elec rical Projects.—A Canadian contem- 
porary states that proposals put forward for the approval of the rate- 
payers by certain Canadian municipalities for expenditure on public 
works include the following :— 

At London (Ont.) it is proposed to electrify the London and Port 
Stanley Railway at a cost of £178,000; at Edmonton (Alberta) nearly 
£2,400,000 is to be spent on strect improvements, extension of street 
railway, electric light and telephone services, &c.; and at Calgary 
(Alberta) the schemes proposed include municipal street railway exten- 
sion and 30 new cars, &c , at a cost of £100,000. l 


FOREIGN NOTES. 


Garmany.—The Machinery Trades.—A report presented at a recet 
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meeting of the German Machinery Manufacturers’ Association states. 


that the improvement in German engineering has been maintained. 

Business is good, and in some branches complaints hive been made of a 
shortage of experienced workmen. On the other hand, prices have not 
much: improved, and this-is due partly to the extraordinary comp-titio 1 
which compels manufacturers to quote very low prices.. 'The best proof 
of the prosperous state of the machinery industry is exhibited in the. 
export trade, which has been increasing for a long time. The '' Bórsen 
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Zeituig "says the Germar machinery trades are dependent on a sound 
export business for their very existence, 

Mexico.— 4 German Consul in Mexico is reported to have said 
during a recent visit to Saxonv that the textile machinery in use in 
Mexico is generally. British. Most of the textile machinery is driven 
by electricity generated b 7 water power. 

The British Legation at Mexico City report that a contract has beca. 
entere1 into between the Ministerio de Fomento and Senor C. G. Teruel 
for the equipment of five or more factories for the production of artificial 
fuel from petroleum, benzine, kerosene and residual oils and their deri- 
vatives, in combination with peat or vegetable pulp. The contractor 
engages to invest £20,400 in the undertaking. Exemntion from customs 
duty is granted in respect of material required for the coastruction of the 


factories, the electric light installation, &c. 


Russia.—Ele-tric Heaters—An article recently appeared in the 
local press describing a new.electric radiator which has b2en on view 
at the municipal electricity works at Helsingfors (Finland). The 
British quarzalite elements form the integral part of this radiator, 
but it is stated a local improvement has been made by surrounding 
the elements with a cover of potstone which possesses great capacity 
t» accumulate heat and radiate it slowly. 


MISCELLANEOUS NOTES 


Electrical Exhibition.—An interesting electrical exhibition, which 
has been organised by the Corporation electricity department, is 
being held at the Guildhall, Doncaster, this week. The exhibition 
was formally opened by the Mayor (Councillor Kay) on Monday, and- 
there is a good display of electric lighting fittinz3, motors, heaters 
and cookers and other domestic apparatus. 


Inq'iest, —An in quest was held at Erdington o3 Monday o3 a boy 
nwunel Wm Howard Rymond, who died on the 13th inst. - 

The father said his son was 14 years, and he had a dry battery which he 
bought for him last Christmas. The boy plaved with it often, and managed 
it very well, but witness had never heard of him attempting to couple up 
the coil of his battery with the installation in the house. He had, how- 
ever, heard of him recharging a small flash lamp from one of the switches, 
and had told him that it was dangerous, but the boy said they did it at: 
school. -He was called home on Friday evening and found a doctor 
attending to his son. He found wires in the bath-oom and the cap off th» 
electric switch in that room. 

A brother of the deceased said that when he got into the bathroom he. 
heard the battery buzzing, and saw the wires in the bath. He pulled one 
out. Hethen took hold of his brother's hand to try and get him out, and 
received a shock about equal in force to what he would have received from 
the dry battery when it was new. Witness thought the wires, which 
must have been connected with the switch, were knocked out of that. 
position when he opened the door. 

Mr. RICHARD ALEX. CHATTOCK, city ele trical e: engiicer, said that when 
the wirca were conne:tel up in the manner described a current of 230 
volts would pas: through the water in the bath to the earth, the down 
pipe acting as the down wire. It would be multiplied on the two elec- 
trode3 which were connected with the secondary winding of the coil on: 
the battery. He had heard of a man beiag killed by a current of 230 
volts, and as the boy was in water through which the current was passing 
it would render him more sensitive to the shock. He was of opinion that 
the boy did not place the electrodes in the water until after he had 
entered the bath. The water would then become electrified imme-- 
diatelv, and the boy would get the full current at once. 

Medical evidence was given as to unsuccessful attempts made to re- 
store animation, and thit death was instantaneous; from an electric shock. 

The jury returned a verdict of accidental de ith. 


Marylebone (London).—Messrs Price, Waterhouse & Co. have 
reported on the financial effects of the sales department on the elec-. 


tricity undertaking. 

The firm stated that as it was a matter of difficulty to separate entirely 
the accounts reliting to any particular section of business done from 
those of other sections, they had drawn up a profit and loss account for 
the year ended March 31 last. They divided the account into two parts, 
the first of which covered the proceeds and the direct cost of articles sold 
and services rendered by the sales section and the litter the apportion- 
ment of the general expenses of the departmeat. Dealing with the 
former the firm state that the gross turnover of the department was. 
£21,388, and the direct cost £15,803, leaving a gross profit of £5,585. 
The price charged for supp'ies and work done included a gross profit of 
26-11 per cent., or an addition of 33-3 per cent. to the direct cost of the 
work done. With rezard to the second part of the account the expenses 
8) apportioned amounted to £4,539, exclusive of interest on the capital 
emploved, or 21-2 per cent. upon the turnover. Deducting these ex- 
penses from the grots profit there would remain an estimated net profit 
of £1,015, or 4-9 per cent. upon the turnover, or 8:36 per cent. upoa the. 
ca ital of £12,500 investel in th t se ‘tion of the department. 


Will.—The will has been proved of the late Sir J. Irving Courtenay, 
late chairman and managing director of the Electrical Power Storage 
Co. and of the United River Plate Telephone Co., chairman of the 
Chelsea Electricity Supply and of the Cordoba Light. lower & 
Traction Companies, director of the Oxford Electrie and the Electric 
Construction Companies, &c. The vlaue of the unsettled estate 
is put at £48,694, of which £48,204 is net personalty. 
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Detectors and Cable. 
Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of 30 Detectors :t Brisbane, paper- 
insulated lead.covered cable at Melbourne, and armoured 


telegraph cibleat Perth. Tender forms, specifications, &c., may |. 


be obtained at the Commonwealth Office, 72, Victoria-strect, 
London, S.W. See also an adv ertisement. 


Opalescent Arc Lamp Globes. 


Tenders are invited for the Supply of 1,100 Opalescent Are | 


Lamp Globes to the city of MELBOURNE (Australia). Specifica- 
tion, conditions and form of tender, &c., from the agents for 
the City Council, Messrs. McIlwraith, McEacharn & Co., Ppty. 
(Ltd.), Billiter Square-buildings, London, E.C., to whom tenders 
are to be sent by noon of Friday, Jan. 13. See an advcrtisement. 
Steam Dynamo, Switchboard, &c. 
FurLHAM (London) Guardians want tenders by 2:30 p.m. 


Jan. 9 for supply and erection of Steam Dynamo, Switchboard | 


and Connections at the workhouse, Specification, &c., from the 


Clerk, 129, Fulham Palace-road, W. 
Electric Crane. 
Betrast Harbour Commissioners require tenders by Jan. 1 
for supply and erection of 120-ton Electric Derrick Crane on the 
Alexandra Wharf. Specification from Harbour Engincer. 


Street Lighting. 

Innishowen Rural District Council require tenders by noon 
Jan. 3 for lighting the streets of CAaRNDONAGH (co. Donegal) wit 
14 50 c.p. Electric Lamps. Mr. Robt. Moore (The Workhouse, 
Carndonagh) is Clerk of the Council, 

Stam Turbine and Alternator. 

EaSTBOURNE Corporation want tenders by first post Jan. 14 
for supply and erection of 1,000 kw. horizontal Steam Turbine 
and Alternator. Specifications from Borough Electrical Engineer. 

Workhouse Lighting.— 

HorBEck (Leeds) Guardians require tenders by noon Dec. 27 
for the Electric Lighting of the Workhouse. Particulars from 
the Clerk. 

Battery. 

MANCHESTER Electricity Committee want tenders by 10 a.m. 
Dec. 23 for Supply and Erection of a Testing Battery at their 
Polvgon works. Specification, &c., from Mr. F. E. Hughes. 
Town Hall, Manchester. 


Diesel Engine and Dynamo. | 


abd 


HEBDEN BRIDGE Council require tenders by noon Dec. 31 for 


supply and erection of a 240 kw. Diesel Engine and Dynamo. 
Specification, &c., from the Electrical Engineer. 
Electric Cables, Lamps, &c. 

The Broken Hir (Victoria) Propy. Co. (Ltd.), Melbourne, 
require tenders by Jan. 22, 1913, for 12 months’ supply of 
General Stores, including Electric Cables and Lamps, Copper, 
Iron, Oils, &c. Schedules, &c., can be seen at the Company’s 
London offices, 3, Great Winchester-street, E.C. 

Rotary Converters. 
Tenders are invited for the supply, delivery and erection in ! 


-.2 Melbourne of four 1,500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c., from the Agents for the. 
McEacharn. & Co. Ppty. 


- City Council, Messrs. Mcllwraith, 
(Ltd.), Billiter-square-buildings, London, E.C. . Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


Steam Turbo-alternators. 


Tenders are a!so invited for the supply, dclivery and erection. 


of two 4,000 kw. Three-phase Steam Turbo-alternators for the 
City of MELBOURNE. Specification, &c., from Messrs. Mcllwraith, 
MceEacharn & Co. Propy. (Ltd.) Billiter-square-buildings, 
London, E.C. Tenders to the chairman, Electric Supply Com- 
mittee, Town Hall, Melbourne, before 2 p.m. Junuary 24. 
Switchboards. 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 

of switchboards for Queen-street Wharf, Auckland. Specifica- 


tions, &c., from Messrs W. & A. McArthur (Ltd.), 18-19, 


Silk-street, Cripplegate, London, E.C., where drawings may be 
inspected, and where tenders, addressed to the Chairman, 
Auckland Harbour Board, Auckland, N.Z., will be received 
until Jan. 6, 1913. 
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| Batteries, Motor-Generators, &e. 


j Sandhurst ; 


SYDNEY City Council require tenders by 3 p.m. Jan. 20 for 
supply, erection, maintenance and testing of Storage Batteries, 
Motor-Generators and Switehgear& Specification, &c., from 
the Electrical Engineer, Town Hall, „Sydney 

Wire. 
i The Soutu AFRICAN RAILWAYS AONI require 
tenders for the supply of 107,580 yds. of Insulated W ire, 6,336 yds 
of Flexible Wire, and 25 cwt. of Hard-drawn Pare Copper Wire, 
for delivery during February, 1913. Tenders will be received 
by the Secretary to the Tender Board, South African Railways 
Headquarter Offices, J okannesburg, up to noon Dec. 31. 


Electric Cranes, &c. 

Tenders will be received at the Ministry of Public Works, Rio 
de Janeiro, until Jan. 16 for harbour works at JanaauA (State 
of Alagoás, Brazil), including six Movable Electric Cranes, one 
fixed Crane, Railway Lines, &c. The Brazilian Treasury au ho- 
rities, 53, New Broad-street, London, E.C., will receive deposite 
from tenderers. 


LE County Council have ned the tenders of L. Andrew 


.& Co., Wm. Geipel & Co., General Electric Co., Jas. North, Hardy & 
.Son, J. G. Ingram & Son, Micanite & Insulators Co. and Siemens 
Bros. & Co. for electric insulating material ; 


the A. E.G. Electric Co., 


for carbon filament; and Brimsdown Lamp Works and Edison 


'& Swan United Electric Light Co., for metal filament lamps. 


London County Council have accepted the tender of Tilley Bros. 
(lowest tender) for electric lighting at Strand School, Norwood, at 


£620. 10s. (six tenders received ; highest £974. 11s. 6d.). 


Lowestoft Council have accepted the tender of Estler Bros. for 
tramway trolley wheels at 2s. 3d. per wheel, that of the British 


-Thomson-Houston Co. for three sets of resistances for tramcars at 


£7 per set, and that of J. W. Brooke & Co. for brake blocks at 
.£6. 12s. 6d. per ton, and metal castings at 1s. per pound. 


Chester-le-Street Guardians received the following tenders for the 
electric lighting of the workhouse, offices, &c. :— 

S. Stobart & Co. (accepted), £375; A.E.G. Electric Co., £377. 18s. ; 
Falcon r, Cross & Co., £437; T. G. Usher & Co., £467 ; Robson & Cole- 


man, £480; R. W. Cairns, £497. 


Bermondsey (London) Electricity Committee have accepted the 
tender of Lassen & Hjort (at £5°5) for new plant for softening the 


deep well water at the electricity works, capable of treating 7,000 
gallons per hour. 


ld 


Chamberlain & Hookham have received an order from the Dublin 


United Tramways Co. for 50 car meters. 


New Zealand Greenstone (Ltd.) (Sydney) has ordered a Browette 
Lindley engine, direct coupled to a Siemens three-phase generator 
with direct-coupled exciter and shunt and series regulators, from 
Siemens Bros. Dynamo Works; & boiler from Babcock & Wilcox ; 
and electric quarrying machinery from the Ingersoll Rand Co. 


Government Contracts.—The British Government Departments 
placed contracts with the following firms during November :— 

War Office.—Johnson & Phillips, electric cable; D. Hulett & Co. and 
Bland Light Synd., incandescent lamps; Laurence Scott & Co., electric 
motors; V.G. Middleton, installation of electric light, &c., at Old College, 
British Insulated & Helsby Cables, overhead conductors and 
supports for electricity supply at Tidworth and Bulford. 

India Office.—Sicmens Bros. & Co., cells ; Lancashire Dynamo & Motor 
Co., engines, &c. ; W. T. Glover & Co., wire. 

Crown Agents for the Colonies. — Bullers Limited, insulators ; Tyer & Co. 
signalling materials. 

General Post Office.—British L. M. Ericsson Mfg. Co., telephone appa- 
ratus; Western Electric Co., telephone cable and apparatus and tele- 
phone exchange equipment at Kensington and Hop Exchange (London) ; 
British Insulated & Helsby Cables, W. T. Henley's Tclegraph Works Co., 
Johnson & Phillips and Siemens Bros. & Co., tele phone cable ; T. Bolton 
& Sons, copper wire ; W. F. Dennis & Co., covered wire ; Albion Clay Co., 
stoneware ducts ; Taylor, Tunnicliff & Co., insulators ; Bullers Limited, 
Guest, Keen & Nettlefolds and T. W. Lench (Ltd.), telegraph ironwork ; 
Sandycroft Limited, secondary batteries. 
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FINANCIAL 


COMPANIES’ MEETINGS AND REPORTS. | 
India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


The forty-ninth ordinary general mecting was held on Tuesday, 
Major LEONARD DARWIN presiding. ` e 

Mr. A. P. CROUCH (the Secretary) read the notice convening the 
meeting. 

The CHAIRMAN, after referring feelingly to the lamented death of 
Mr. P. M. S. Brodie, the works manager at Nilvertown, who had occupied 
that position for over 11 years, after being employed in various positions 
with the Company, said: I am glad to find myself under pleasanter 
circumstances than at the last annual general meeting, as the board on 
this occasion feels fully justified in making the recommendation that the 
ordinary shareholders should receive a dividend of 74 per cent. for the 
year. You will remember I pointed out last vear that in my opinion the 
stage we were passing through was quite abnormal, and that we felt sure 
that the normal condition would before long re-assert itself. The year 
under review has not, however, passed without its anxieties. The coal 
strike in March forced us to pay heavy prices for coal for a short time, as 
we had on hand work of a seasonal character which could not be com- 
pletely arrested. Even in spite of these costly purchases we were obliged 
to curtail our working hours at Silvertown. In July a London dock 
strike occurred, which interfered with the reception of raw material and 
the despatching of manufactured goods. The result to us was not, 
however, so serious as it might have been had the general labour situation 
been quieter in the provinces, because our competitors established there 
did not have the whole advantage over us which they would otherwise 
have enjoyed. The raw rubber market has, on balance, been in our 
favour, but its uncertainty and its fluctuations have made it a difficult 
factor in our calculations. I am glad to say the quality of our goods con- 
tinues to command the respect of buyers, and that our turnover has 
increased during the year. As mentioned in the report, we have just 
completed the laying of some 1,300 nautical miles of submarine cable 
for the Pacific Cable Board between Australia and New Zealand, and our 
staff have carried out the work with their usual efficiency ard despatch. 
We expect the '' Silvertown " to sail from Australia about the middle of 
January under charter... We regret that local taxation at Silvertown is 
increasing again, after a short period of some slight relief. We have 
moreover to face in the future charges under the Insurance Act which 
are not inconsiderable and increased premiums payable for insurance 
under the Workmen's Compensation and. Employers! Liability Acts. 
Still these extra charges are applicable to all home manufacturers and 
cannot unduly affect us prejudicially so far as home competition is con- 
cerned. We find, however, that the increasing quantity of regulations 
and of forms to be filled up is becoming rather a serious matter and pre- 
occupies the minds of those who should be engaged in the more useful 
work of attending to their business as manufacturers. 

The report and accounts, and the dividend recommended by the 
directors were then approved; the retiring director, Major Darwin, 
and the auditors were re-elected, and the proceedings terminated. 


BLACKPOOL, 8T. ANNES & LYTHAM TRAMWAYS CO. (LTD )—The 
accounts for the year ended Oct. 31 show a decreass in net receipts of 
£1,067, and an increase-in expenses of £1,378, or a net decrease com- 
pared with the previous year of £2,445 After payment of debenture in- 
terest, the debit balance now stands at £30,162. The unsatisfactory 
result is attributed to weather conditions and increased expenditure 
on permanent way, but there is no likelihood of this expenditure being 
reduced in the immediate future. 

CONSOLIDATED SIGNAL CO. (LTD.)—At the recent meeting the chair 
man (Mr. W. Holland) said that owing to strikes, lock-outs, and 
the rising prices of raw materials, the past year had been a difficult one, 
but it was impossible for any one not intimately acquainted with the 
daily conduct of the business to understand the strenuousness of the 
times they had been passing through. Slumps in the signalling trade had 
been periodic during the 40 years of his connection with the business, 
but he had never known a slump to last so long. They were well ahead of 
competitors with regard to quality of manufactures.. Efficiency and the 
future were not being sacrificed for present gains. Although there was 
appreciable improvement in both the home and foreign trade, and the 
orders in hand also showed improvement, they had to consider the 
rising prices of raw materials and the burden of the Insurance and un- 
employment taxes. If the trade continued to improve and they were able 
to obtain increased prices for their manufactures to cover the higher cost 
of production, and labour conditions remained unchanged, they might 
reasonably look forward to better results from the current year's working. 
The gross profits of the subsidiary companies amounted to £43,486, an 
increase of £6,081. After deducting interest, depreciation and writings 
off, there remained £15,207, or a net increase of £2,480. They proposed 
to distribute in dividends on the shares of the subsidiary companies 
£14,397, out of which their company received £11,675. They were not 
Paying a dividend on the ordinary shares; after drawing upon the un- 
appropriated profits to the extent of £12,903 in two years, they did not 
feel justified in again encroaching upon them. After taking credit for 
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the dividends of £11,675 received from the subsidiary companies, and after 
payment of the expenses, there remained a profit of £12,108, which, 

added to £3,677 brought forward left £15,785 available for distribution. 

After paying the dividend on the preference shares a balance of £3,683. 
would be carried forward. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.)—-The net earnings 
in Costa Rica, during the year ended June 30 were £22,033. lls. 6d., 
compared with £18,451. 3s. 8d. for the previous year, an increase of 
£3,582. 7s. 10d. The net surplus profit for the year is £5,732. 9s. 11d. 
(against £3,642. 17s. 6d.) and the directors propose to carry this amount 
to credit of “ Discount and Commission on Debenture Issues " account. 
The number of lamps installed in the lighting department increased by 
18 per cent. during the 12 months, and the motor supply by 55 per cent. 
The first section of the new power station at El Brasil has been supplying 
electricity since December last with entire success. The directors have 
installed a second pipe line, and increased the power of the station by 
three 500 kw. sets. In view of the increased output of electrical energy, 
demanded for tramway and power purposes, a second main feeder from 
the Anonos sub-station to the City of San José was found to be necessary. 
This work has been carried out at a cost of £3,300; and three new cars 
have been purchased at a cost of £2,600. To provide money for these 
items and for a fourth unit of plant the dircctors have arranged for the 
increase of the loan to £50,000. The installation of the fourth 500 kw. set 
will complete a fully equipped and homogeneous power station capable of 
supplying 2,000 kw. on an emergency at the switchboard, with a reserve 
of water power equivalent to a further 1,000 kw. available whenever the 
exigencies of the undertaking may demand it. 


ELESTROMOBILE CO. (LTD.)—The report for the year ended Aug. 31 
states that, after providing for debenture interest, writing off £4,683 
in respect of the Charrington-street building scheme and £5,852 for 
depreciation of carriages and plant, the debit balance of £19,978 
brought down was increased to £30,145. 


MANX ELECTRIC RAILWAY CO. (LTD.) —At the mecting of this Com- 
pany on Tuesday last the chairman (Col. Sir A. G. Boscawen, M.P.) 
said that the passenger receipts were £2,253 less than in the pre- 
vious year, owing mainly to the inclemency of the weather. Goods and 
other receipts showed a satisfactory increase of £615, but working ex- 
penses were up by £455, due to the higher price of coal. ; 

MELBOURNE ELECTRIC SUPPLY CO.(LTD.)—The report for the year 
ended Aug. 31, states that the Board are enabled to recommend a bonus 
of 1 per cent. on the consolidated ordinary stock, which, with the final 
dividend of 5 per cent., makes a total dividend for the vear of 84 per cent., 
tax free. During the year capital expenditure in Australia on additional 
land, buildings, plant, mains, &c., was incurred as follows :—On Mel- 
bourne undertaking, £119,651 ; on Geelong undertaking, £14,380; and on 
Geelong tramways, £15,432 ; total £149,471. "The gross profit from the 
Melbourne and Geelong undertakings (including Geelong tramways) was 
£50,271. After payment of management and general expenses at London 
head office, interest on debenture stock and temporary loans, and after 
making various allocations the credit balance was £24,892, which with 
£5,207, brought forward, made a total of £30,099. Deducting the pre- 
ference dividend for the half-year ended Feb. 29, 1912, and the interim 
dividend of 2} per cent. on the consolidated ordinary stock, the available 
balance was £21,285, which the directors recommend should be applied 
as follows in paying the dividend on preference shares for the half-year 


ended Aug. 31 ; a final dividend of 5 per cent. on the consolidated ordinary 


stock (making 73 per cent. for year), and a bonus of 1 per cent. on same, 
1,741, leaving £5,585 to carry forward. Orders in council for the supply 
of electricity in the Melbourne suburbs of Sandringham, Hampton and 
Oakleigh have been granted to the company during the year, and dis- 
tributing mains are being laid in these districts. The Geelong undertaking 
also shows satisfactory growth, and the directors are pleased to say that 
the small system of electric tramways at Geelong, a portion of which was 
opened for traffic in March last, is working well, and already shows a 
small profit. The remaining section of the lines (that to South Geclong), 
which could not be proceeded with, is now under construction, and th». 
directors anticipate that the completion and opening of same will mate- 
rially increase the traffiz returns. 


NORTH BERWICK & DISTRICT? ELECTRIC LIGHT & POWER CO. (LTD.) 
At the first annual meeting last week it was repor.ed that 4,85) shires 
had been allotted. The contract for the erection of the power station 
(in Station-road) had been let and building operations had been com- 
menced. The works wou!d be completed within three months and a 
supply of current would be available in the spring. 


POWER GAS CORPORATION (LTD.)—4At the meeting on Tuesday the 
chairman (Sir A. Mond, Bart.) said they had every reason to be satisfied 
with the growth of the general engineering and power-gas branches of the 
business, Although it was a great many years sinee the first central 
electric supply station in Northwich had been distributing electricity 
manufactured by Mond gas supplied by Brunner, Mond & (»., public 
authorities, in spite of the fact that it had been the ehcapest electric 
supply of any publie authority in the country, were somewhat slow in 
adopting the newest and cheapest method of producing power. Wednes- 
bury Corporation, who were on the gas system of the South Staffordshire 
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Mond Gas Co., were distributing about 1,500 H.P. in the form of elec- 
tricity made from Mond gas, and they had never had the slightest diffi- 
culty since they started. ‘Ihis year the company erected a plant at a 
municipal station in Lanceshire, which had just bcen successfully started 
of 2,060 n.r. with ammonia recovery fer their clectricity work. The 
interest of that station was that they had hed the courage immediately to 
put up 2,000 B.H.P. National gas engincs. He had no doubt that other 
central station engincers and local cuthor:tics would follow suit. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


BENNETT & TAPLEY (LTD.) (125 618.)— Reg, Nov. £9, capital £5,0 0 
in £1 shares, to carry on the business of electricians, steam, oil and 
gas engine, motor and general engineers, &c., and to adopt agreements 
with F. 1. Rennett and W. Tapley and with V. W. Eyre Private 
company. First dirctors are V. W. Evre (chairman). F. I. Bennett 
and W. Tapley (joint managers). Reg. otlice: Belvedere Works, 
Belvedere-roud, Southampton. 

B. CARS (LTD) (125,922) —Reg. Dec. 14. capitit £25,000 in £l 
*hares, to take over the business of a lamp mauufacturer, deter in 
electric and other lamps, glass, &c, carried on by B. Care. Private 
company. First directors are B. Cars and R. Cars and not more than 
three others to be appointed by the subecribere. Reg. office: 124, 
Tabernacle-street, E. C. 


ELECTROLITE (LTD.) (125,924.)— Reg. Dec. 14, capital £1,000 in £1 
shares, to carry on the business of electrical and gas engineers, maunu- 
facturers of and dealers in gas and electrical fittings, ciectric ‘amps, 
&c. Private company. First directors are F. Durrant and A. Wright. 


FARRINGDON ELECTRIC LIGHT & POWER CO. (LTD.) (125,575.) — 
Neg. Nov. 27, capital £2,500 in £1 shares, to carry on the business 
indicated by the title, and to adopt un agreement with the Rural 
Districta Electric Undertaking (Ltd.) First d rectors aro H. T. 
Harrison, W. Riggs, O. H. Valpy and J. Jacobs, J.P. 

GLEESON, O'DEA & CO. (LTD.) (5,9.7)—Reg. ia Dubin Dec. 2, 
capital £5,000 in £1 shares, to acquire aud carry on th» business of 
ironmongers, electrical engineers, &c , carried ou by Gleeson, ,O Dea 
& Co, at Dublin. Privatecompany. First directors are J. O Dea, J. A. 
Foley ant K. O'Dea. Reg. office: 21 & 22, Christchursh-plac +, Dubia. 


GREGORY LOCOMOTIVE PATENT (LTD) (125,662)—1teg. Dec. 2, 
capital £55,000 in £1 shares, to carry on the business of mechanical 
engineers, electrical engineers, manufacturers of machinery, rolling 
stock, &c. First directors are U. Buller and Sir T. Salter Pyn 


‘HENRY BACCHUS (LTD.) (125,647.)—Reg. Nov. 30, capital £15,009 in 
£] shares (5,000 preference) to take over the business of a wholesale and 
general ironmonger, factor and merchant and contractor for electric 
liguting carried on at Bedford by Henry Bacchus. Private company. 
First directors are: H. Bacchus (permanent governing director), J. J. 
Turner and H. W. Woods. Reg. office: 35, High-sireet, Bedford. 


METAMICA SYND. iLTD.) (125.672.)—Reg. Nov. 28, capital £2,000 
in El shares, to acquire from W. McLoughlin an invention relating to 
improvements in mica and the like insulators and screens, and to carry 
on the business of insulating material and electrical instrament manu- 
facturers, &c. Private company. Reg. office: 21, Waterloo-street, 
Birmingham. | | | 


NATIONAL ELECTRIC TIMES CO. (LTD.) (125,86 )-Reg. Nov. 21 
enpital £5,000 in £1 shares, to take over the business of an electric 
clock manufacturer carried on by H. E. Swift. -Pirivate co:mnpany.. 
Reg. office: 15, Great Sutton-street, E.C. | l 

READY SYND. (LTD.) (125,671.)—Reg. Dec. 3, capital £10,002 in €10 
shares, to carry on business as manufacturers of and dealers in elec- 
trical appliances or specialities, &c. Private company. — 


| MORTGAGES AND CHARGES. | 

FALV2Y'8 TURBINE SYND. (LTD ) —Two debentures, ditzd Nov. 14, 
1912, to secure £25 each, charged on company's property, present ant 
noe including uncalled capital. Ho'ders: C. A F. Green ani H. FK. 

cick. 

.GRISDELL-MATTHEWS WIRELESS TELEPHONE SYND. (LTD.) —Cbarge 
o1company's undertaking and property, present and future, to secure 
a premium of 10 per cent. upon an issue of £250 debentures, part of 
series of £3,300. Holder: Otto Beit. . 


JOHNSON SECRET WIRELESS TELEGRAPH & TELEPHONE TESTING 
SYND. (LTD.)—Memorandum of satisfaction in full on Nov. 26, 1912, 
of debenture dated Feb. 20, 1911, securing £102, has been filed. 


KRUPKA & JACOBY (LTD.)— Particulars of £8 000 debenturea, crcatcd 
Nov. 25, 1912, filed pursuant to sec. 95 (3) of Companies (Consolidation) 
Act, 1998, whole amount being now issued. Property charged : vom. 
pany's undertaking and property, including uncallel capital. No 
trustees, tb s 

PONTELEC WELDING PATENTS (LTD.)- Issue, on Nov. 22, of £300 
debentures, part of series of which particulars have alroa ly been filed. 


SAMUEL HARFORD & CO. (LTD.)—Second mortzage debenture, 


| 
| 


dated Nov. 29, 1912, to secure £1,000, charged oa company's under- , 


laking and property, including uncalled capital. Holder: N. Wooll- 
right. 
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MEMORANDA .D.c. 19) — Bank rate 5 per cent. since Oct. 17, 1912. 
Prico of silver, 2994,14. per oz. Consols 74—74 for money ; 744 —134 
fcr account. Conso s Pay Day, Jan. 3; Stock and Siares Continua - 
tion Davs, Pec. 27 and Jan. 13. Ticket Days, Dec. £8 and Jan. 15. Pry 
Day», Dec. 30 and Jan. 16; Mining Shares Carry Over Day, Dec. 21. 

Putog- oF METALS Loudon). —Uopper, cash, 71d ; thre* monchs, “S54. 
Lead, Eogtish, 184 —18] ; Foreign, 184—18}; spekter. 264—236; ; Ti. 
English, 230—251; Foreign, cash, 227}; tnree months, 227:. Jron,, 
Cleveland, cash, 65,9; three months, 67/- 


"AUTOMATIC TELEPHONE MFG. CO. (LT).)—The dividend for the- 
h idf-year ending 31st inst. on the 6 per cent. preference shares has been ` 
declared, and the transfer books will be closed from the 17th to 24th | 
in-t inclusive, fur preparing the warrants which will b» posted on the 
3 slins. l 

BRI.BANE ELECTRIO TRAMWAYS INVESTMENT CO (LTD.)—T ^ 
traffic receipts for November were £24,310 (increas £2,420). Ae rregzie 
from Jan. 1 £228,421 (increase £551). 

CANADIAN GENERAL ELEZr2IO CO. — 4 quarterly dividend of 1j per 
cent. has been declared on the common sto:k for the th've montis to 
Dec. 31, together with a bonus of 1 per cent., making 8 poc cent. fur 
the ycar. 

CENTRAL LONDON RAILWAY CO.—A circular bas been issued to the 
stockholders setting out the terms of the arrangement with the Under- » 
ground Electric Railways Co. of London. All stockholders are invited - 
to take in exchange for their stock an equal amount of a new stock t» 
be i eued by trustees against the deposited Ceatral London stock, ant 
carrying (1) a dividend of 4 per cent. per annum, guaranteed by the - 
Underground Co., and (2) a right to 40 per cent of the amount paid - 
i» dividends on the nominal anount of the deposited stocks in excess 
of 4 p^r cent. in any year after the dividends received by the truste s 
on the deposited socks for three successive years shall have excede l 
an averago of 4 per cent. : 

CHADBURNS (SHIP) TELEGRAPH C). (LTO.'—The directors have 
declared an interim dividend on the ordinary hares of 6 per cent. per 
annum for the half-year to Sept. 50. 

CIcY & SOUTH LONDON RAILWAY OC2.—It is officially announced 
that the holders of considerably more than 75 per cent. of u e ordinary 
stock of this company have accepted the offer of exchange recently 
made by the Underground Electiie Railways Co. of London, and that 
the offer has, in consequence, become binding. 

COMPANIES STRUOK OFF THE REGISTE.— Tho following were sirzek 
off the Register of Joint Stock Companies on Nov. 22 :— 

British Power Traction & Lighting Co., Caippiny Norton & District 
Electric Light & Power Co., Electrical Corpa., Moav-Rill Constrac ion 
Co., S. M. H. Tramway Synd. 

"The following will be struck of the Register unless cause to th^ 
contrary is shown before Feb. 28: Dynamo E!ectri? Car Tr insmission 
Synd., Electrical Fittings Co., Electrocab Development Co.. Foxcroft & 
Duncan Engineering Co., Kramos London Electroerb Co., Norfolk El 
trical Cv., Orient Electric Power Syn. 

ELECTRIC SUPPLY CO. OF VICTORIA (LTD ) -This company's trvn- 
way and lighting receipts for three months endel Sept. 3) were 
£20,658 and expenses were £14,555. 

ELECTRICAL SECURITIES TRUST (LTD.)}—The accounts for th: year- 
ended Nov. 14 show a loss of £1,436, increasing the total deficit to £55,026. 

HOBART ELECTRIC TRAMWAY CO. (LTD )—An interim dividend of !kl. 
per share (tax free) has been declared payable. 

KALGOORLIE ELECTRIC TRAMWAYS (LTD),—Tnis company’s traffic 
receipts for Novenbeer were £2,861. Aggregate from Jan. 1, £34,608 
(increase R.58,900). 

LA PLATA ELECTRIC TRAMWAY3 C9, (LTD.) - Mr. T. Fram? Tao23 à 
has be2n elected a director of this com pany. | 


MADRAS ELECTRIC TRAMWAYS (1902) (LTD.) —This company's tra tic 
receipts for the fortnight ended Nov. 30 were R.21,9902 (1n:re vio R. 5,210). 
and for the fortnight ended Dez. 15, R.23,821 (increase R.1,031). [A sre- 
gate from Jan. 1, R.068,601 (increase R.59,210). 

MANILA ELECTRIC RAILYOAD & LIGHTING CO2R?N (.TO )—T 12 
directors have declared a dividend of $1} per cent. for the quarter ending 
31st inst., also an extra dividend of $1 per cent., making a total of $23 


per cent. per share. 


METROPOLITAN RAILWAY C).—The board have e'ected Sir C aren- 
dou Hyde a director, to fill the vacancy caused by tio data of Lcd 
Furness, aud Mr. Paul Speak has been elected dev ity-ch ii min of the 
company. In the company's bill power is being sought to rais? 
£1.200.000 additional capital, exclusive of the capital required to par- 


| chase the undertaking of the Great Northern & City Railway Co. 


SHAWNINIGAN WATER & POWER C0.—4À quarterly dividend of 13 per 
ce1t, has been declared, payable Jan. 20. 

STOCK EXCHANGE NOTICzS —The Stock Exchinge Coavrnitt;e hive 
grated quotations to scrip, fully-paid, for $4,060.00 5 per cent. wold 
debenture bonds (London issue) of the General Electric Co, QU.8S..4.). and 
scrip, fully and partly paid, for £1,880.000 5 per cent. 50-year firs 
mortgage bonds of the Sao Paulo Electric Co.(Ltd.). 

WINNIPEG ELECTRIC RAILWAY CO.—This company has declarel a 


quarterly dividend at rate of 14 per cent. per annum. 
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_ ELECTRIO TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


LINE. 


Bath Electric Trams, Ltd.. 


Birmingham Corpora tipa n- A^ 


Birmingham & Midland . 


Blackpool & Fleetwood..... 
Corporation S DR 
Bolton Corporation ......- 
Bonny 1 TUMPPENUT YA Y 

sa; ae ie Corporation . 
BA ford Corporation ..... 
Brighton Corporation ..... 


Black 


Bristol Trams & Carriage.. 


Burnley Corporation. .. . ... 
Burton Corporation ....... 
Bury Nag! cree ER RTH ahs 


Calcutta Tramways Co. 


Camborne-Redruth ...... s 
Cardiff Corporation........ 


Central London Railway . 


City & South London Rly. . ‘ 


Cork Electric Trams Co.. 


Croydon ...... eben 
Von & Dist. Trams s 
Dover Corporation........- 
Dublin & Lucan Railway... 
Dublin United ....4.-..:- 
Dudley-Stourbridge ....... 
Dundee Corporation ......: 
East Ham Council........- 
Exeter Corporation ....... 
Gateshead & Dist. Trams... 
Glasgow Corporation ..... 
Glossop Trams ........ 
Gloucester Corpn.......... 
Gravesend-Northfleet ..... 


Great Northern & City Rly 


* Greenock & Port Glasgow... 
' Halifax Corporation....... 
Hartlepool Tramways ..... 


Hastin Ls Trams Co. . 


Hong Kong....... een esl" 
Hud bie. 1 Corpn.. deua npe 
Hull Corporation ......... 
Ilford District Council ...... 
likeston District Council... 
ipswich Corporation. . ..... 
e: A Thanet us etn ves 


Kilmarnock e ee ^ 
Kirkcaldy Corporation..... 
Lanarkshire Trams Co...... 
. Lancashire United. ........ 

*Leamington ......nnn 
Leeds Corporation......... 
Leicester Corporation ..... 
Leith Corporation......... 
Lincoln Corporation. ...... 
Liverpool Corporation. .... 


Liverpool Overhead Rly.. 


Llandudno&Colwyn Bay Ry. 


‘London County Council .. 


London Elec. Ry. Co...... 
London Uníited........... 
Lowestoft Corporation..... 
' Manchester Corporation ... 
M.rsey Railway........... 
. Merthyr ..... rnm nn 
M-tropolitan Dist. Railway. 
M stropolitan Elec. Trams... 
00 t Usa cece cecak jee 
Nelscn Corporation ....... 
Newcastle-on-Tyne Corpn.. 
Newport (Mori.)......+-+.. 
Northampton aad ped ‘ 


Oldham, Ashton & Hyde.. 


' Oldham Corporation....... 
Perth (N.3.) Corporation... 
Perth ( W.A.) Elec. Trams... 
Peterborough ..........-.. 


, Portsmouth Corporation.. 


PRU WEPTTTYTTTETITETE 
Preston Corporation....... 


Rotherham Corporation .. 
ced s..s..... "nnn 
Sal 


Sheffield Corzoration a asa 


Singapore Trams ......... 
South Metropolitan ....... 
,. douth Stalls: espido eri. 
, Southampton........ eese 
Southend Corporation..... 
Southport Tramways ..... 
Staub 'dge, Hythe,&c., Jt. Bd. 
port *""""*""""*r»-o:3: 85 
Sunderland Corporation.... 
Sunderland District ...... 
Wansea Trams .......... 

.. Swindon Corporation...... 
on MNGU cccccovdcccasces 


Tynemouth and District 


.. Tynsside.Tram Co. bn es 


Wailasey Corporation 


‘Walsall Corporation .... Aa 
Warrington Corporation ... 


rexham. E EE E 


'"' Yorkshire W.R. Trams .... 


Yorkshire Woollen District. 


ita) Thes? comparisons are with the corresponding period last year. 
.$ Minus 3 days. 


j + Minus 2 days. 


Angio-Arfedtias - hb ened a 
Ashton-under-Lyne ......- 
A yrCorporation........*«* 
Barnsley ..... AE ORTS 
Barrow: ..»52595àc«c0c*9** 


ord Corporation ...... 


D jc. 
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* Partly electrical. 


NAME. 


Electricity Supply. 


Bournemouth & Poole Elec. Su» Ord..... 
Do. 44 per Cent. Cum. Pref. ......++-- 
. |; Do. © per tanti Cum, Sebond Vw. pede 


Chelsea Electric Supple One dives qos ciis 


44 per Cent. Deb. Stock (red.) . 
Chiswick Elec. Supp. Corn 1st Mort. Db: 


of pas Electric Lighting ics 47 
per Cent. Cum. Pref. .......... 


De S Der Cent. Db, Stock (red.)..... 
Do. 4j per Cent. 2nd Deb. Stock rei: 
County of London Elec. Supply O 


Do. 6 per Cent. Cum. Pref. .........- 


Do. 4} per Cent. Deb. Stock (red.) . 
Do. Second Deb. Stock 


Do. 6 per Cent. Cum. Pref. ...... 


.. Do. 4j per Cent. Ist Mort. Deb. Am 


Folkestone Electricity Su poly Se Co. Or 
Do. S5 per Cent. Cum. yee 


- Hove Electric Li es St uu daas » 
t Co. Deb. Stock. 


ee por nube e d$ oen 
st ... e PTTD 
ape: ti Pref. ; 


.. Co. (Joint Station) 494 Deb. Stock dee 
` Ken: Elez. Power Co. Irred. Deb. Stock . 


London Elec. Supply Ord. s.s.s.. dese - 


R? ri per Cent. Pref. . 


pi Ist Mort. Deb. . T. SEDEM 
Metrop an Electric Supply m NT» 


..Do. 4| per Cent. Cum. Pref. .........- 
.Do. 44 per Cent. Deb. Stock ist Mort... 


Do. 34 per Cent. Mort. Deb. Stock rei» 
Midland Tec. Corp: forP.D.44 Ist Mort.D +b 
. Newcastle & District E. L. 44 Mt. Db. St. 


` Newcastle Elec. Supply 5 per Cent. non- 


Cum. Pref. .....+.+ +. 


44 per Cent, Ist Mort. Deb. CT 


Do. 
North Metro. Elec, Power Sup. 5 Morts... 
. Notting Hill E. L. Co. 696 Non.Com. Pre! 


Oxtord Es e a deh did deles ( th 
Do. 4% Deb. S tock . de leid 
St. James & Pall Mall Elec. Ord... 
RE Metin t. Pref. s... E E 1:99: 

per Cent. Deb. Stock (red.) .... 


AL d Market Electric pup. A» 


South London Electric eid nig ne das: : 


Do. .. 5% 1st Mort. Stoc 


. South Metro. Elec. Lt & Power 796. Ist Pr 2 


Do. 6 per Cent. 2nd Pref. .......... 


Do. 4i Ist Deb. Stock (red.) TII 


Urban Electric Supply Ord.. 


Do. 5perCent. Cum. Pref. ex 3/- in Cart 
Do. Hest & Gas Eine. Gan. Sta TIN ia 
Waste Heat & Gas Elec. Gen. Stations .. 

Westminster Elec. Sup. Ord........... = 
Do. 4} per Cent. Cum. Pref. Vou q dius 


Electric R iil w1y5 a1J Tran vays. 
Bath Elec. Trams Pref. Ord. .. ....«.- 


* Do, Sper Cent. Cun. Pref. wy m 


Do. 44 Ist Mort. Deb. Stock (red) 


B'ham Dist. Power & Trac, 4} Ist Dsb. St 


Bristol Tramways & Carriage Ord. 


' Do om Pl olus eS RP NT crete d. 
per Cent. Dsbs....... eene ; 


Do. 

British etie Fractioné oj Pt. Ord, NonCu 
Do Def. Ord. St. """«u"*bhb-*-^***92:-.:'* 
1 2o. 6 per Cent. Cum. Pref. c] nA 
Do. 7 per Cent. Non Cum. Pref. .... 


Do. Sper Cent. Perpetual Debs, ...... 
Do. 4} per Cent. 2n1 D?5. Stock .... . 
Central London Ordinary ca q^ CNN 
Do. 4per Cent. Pref. Stock .......... 
Do. 4 per Cent. Pref. ...... een 
Do. Deferred Stock ......... : 
Do. 4perCent. Dasbs........... ee 3 


City & South London Rly. Con. Ori. .. 
Do, 5 per Cent. Perp. Pref. (1991) .. 


Do. (1896) ........... Piacasscacevt 


Da (HOM sossrecloRe rst eveco: 


4 per Cent. Perpetual Debs. ...... 


Do. 
Dublin United Trams. 6 par yf P ef. 


Hastings & District Elec. Trams, 6% L 4 


Do. 4| Deb. Stock . *""*btaha"osuytcas 
doceas Tramways Oil iidse ves 


Do. 6perCent Pref. ...... eere 


Do. 44. per Cent. D*bs. ...... lees : 
l. of Thanet E. T. & Lt. 5 per Cent. Prof.. 
Do. 4 per Cant. Deo. Stock ..... s... 
Lanarkshire Tramways ...... ! 
Lancs Utd. Trams 5% P-ior Lien D «o. 3t« 
London Electric 4% Deb. Stozk ...... ; 
Do. * 494 Pref, ccccsecsccacereccsesers 
London United Trams, 576 Cun. Prat. 
Do.\’.4 per Cent. Ist Mort. Dab. rai 


Do. Deferred TREE EEEE EE EE 
Do. 5 psr Cent. Cum. Prel^ ceris 
Do, 4% per Cent. Dab. Stock....-- 
Do, 5 per Cent Db. Stock .+.--+-0-+ - 

tan Railway Consolidated ease 
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Divi- NAME. Wed. | rar cant.) "Do P | Weer ro | © [Divi 
à DEND Deo 18 m Dus. Dac. 18 SEE NAME: 
Hign. 
Electric Railways E Continued | £& & d. est. 
St. Metropolitan Rly. Surplus Lands Stocks | 62 —64 |4 6 0| Feb, Aug | 62 Telephones. 
S3 Do 3j per Cent. Preference ......| 85 —387 | 4 O 6| Feb, Aug 854 cw Ts 
Do. 3} per Cent. * A" Preference....| 84 —86 | 4 1 6| Feb, Aug | 24 2$ De Call n. & Telegh. Cap. St....... 
St. [3 Do. 3} per Cent Convertible Pref. ....| 84 —86 |4 1 3 Feb, Aug | ;- 4 Da o Trust $1,000 4 per Cent. Bds 
St. |3 Do. 3} per Cent. Debenture Stock....| 87 —8? |318 6 | Jan, July Bn 4 g% Cons. Bonds 1936 . 
St. |3 Do. 3} per Cent. “ A” Deb. Stock ....| 86 —88 |319 6| Jan July | , 5 A e e el. 5% Ist Mt. Db. Stk 
St| .. Metropo itan District Railway Ord. ....| 394-10 .. | Feb, Aug | 30H oe lie Cuban Tele be Sey ist MC Gon Bde 
3E $1) Bo 4} First Pref... ..| 88 —99 | 5 0 0, Feb, Aug, °° 7o Monte Video Tele vo Od e x 
Do. Assented Ext. Pref. (Int. Guar. by , | 0/7 Da H eo Telephone Ord. .......... 
i Und. Elec. Riys. Go. of London, Lid| 76 —73 |4 9 9 Feb, Aug, 274 2 Natu TIERS ce D a 
St|3 Do. 3 per Cent. Consoltd. Rent-charge} 73 —75 |4 0 O| Jan, July | *9» 6 o | N onal Telephone Deferred Stock.. 
St. | 4 Do. 4 per Cent. Midland Rentcharge| 98 —100 | 4 0 O0 | fan, July | ;: Ax New York Telephone Co. 30 yr. Bnds... 
St. 4 Do. Guar Stock 4 per Cent ee@sersece 86 —93 4 1h 0 Mar, Sep. hu 0 M1 Dos 6 **95«6e682682600600029002008609208^5982a8* 
Be |S | Bo Sper cont orp Dob. Sie) rah Tis] f 4 D fans sabe | 3 < bel OBS Ge cent Ga ont 
per n 1 *e*23200025092099 = J an, sve 
1| 83d. | Potteries Electric Traction Ord.........|  &— 8 0 O | April, jd "e 44% ne Co. of Egyot ys re Db. Stk. (red. 
1| 0/6 5 per Cent. Cum. Pref ..........| 4—3 | 618 Oj Feb, Aug | -° 5/0 tedRiverPlatsOrd eesse 
St. Do. 4} per Cent. Deb. Stock ........| 35 —88 |5 2 0 | May, Nov) * 2/6 | Do. 5 per Cent. Cum. Prof. e III 
1| 1/24 | S. Met. Elec. Trams & Ltg. 6% Cm. Pref. -A ? 8 0 z "e %| Do. 4b Deb. St. Red. .............. 
St | 4 Do. 4perCent Deb. Stock «severe 6? —72 |5S11 0 | Jan, July | ; : 
10 qs Undergd: Fe Rys. Lon. Snares .... 1 ath NM me 10! : Financial Inz3stmonts. 
[ TJ on eeene ece eeeoret ees ae eco 
e.| 2% | Do. 6% In. bds Witn Coup. 19......| 834—904 | 2 4 0 une, Dec | 9/2 3/0 | Elec. & Gen. Invest t6% C P 
8| .. | Yorkshire (W.R.) Elec. Trams, Ord. ... ume. E ids R | 2 t Globe Telegraph & Trust ze sa ipd d a 
5| 1/6 | Do. 6 per Cent. Cum. Pref. ..........| 3 —3} | 4 5 9 s ái 3/0 | tDa 6 per Cent. Pref. ............ 
Bt. 4$ Do. 4} per Cent. Ist Debs. eorveesecone —83 E 8 6 Jan. july T 696 Sübmarine € Cables Trust (Cert.) 
Electric Manufacturing, &c. l Co'onia! ani Fo-eixn Electricity 
St. Anchor Cable Co. 44% Deb. Stock ......| 984-1004) 4 9 6 " E Rail ways, T.a nway;, &t. 
l l Í Arot n dty m 2438 8 0 0 i à h 27 — TENE 
Cum. Pre »s.*00090*00600009 = ribs um, is TIE 
100 Do. 1st Mort. Con D TID af 2 |58 6 ni id Do. 5$%Cum. 2nd Prf, .,... eee ses. 
1| 0/6$ | Automatic Telephone Mince 6%Cm. Bf. Pg —l i es A. 4% Do. 4% Dob. SIr ..... e coe e 
i ont poca te uh x Ord. s$*0906€909902092*9 TH 1 r 3 April, Oct "ü' s ‘oe s Or SM e: 909.00902000909* 
y $e*090590099099206*99 y oe 4 2 toc Ceeerercasersersecs 
5 4/0 British insulated & Helsby Cables Ord...) | 74—8 6 5 0O| July, Feb| °° 5% | Auck''^ Eiez? Trams .% Deb. (red. .. 
eo 3/0 | Do. Cent. Pref.. Si—6t_ | 414 0 | Jan, Juy | °° 4/0 | Bris;an* Elec. m vest, MAR 
t |44196| Do $ per Cent. Ist Mort. ‘Deb. (red.)..} 103 —105 | 4 5 9 Jan, July | °° 2/6 | D». Sper Cont.Cum. Pref. ......... 
St | 5% | Do, 5% Mort, Deb Stock ..........| 103 —103 | 415 3 2 os 44%] D». 4b pir Cent. òb. ?rov. “erts... 
13-094] British L. M. Ericsson Mfg. Co. 6 % Pf. ł -1 6 0 9 Sa = ;'; |*British Golumbia Bl. Rly* b.Ord ... 
St. | 496 | British Thoms'n-Houst'n 44% ist MtDb.| 94 —35 | 4 14 6 | Mar, Sept | °° >% | D» Pref, Ord. Stock ...... seecese 
i .. | British Westinghouse 10 nt. Pref... i - T Feb, Aug : 5% | Ux» 5% Cum. Pref. Par. Stoek ...... 
6 6 per Cent. Prior Lien Dbs. (red.) | 100 —103 | 5 16 0 m ° AB D> 4t:p2r Cent. Ist Mort. Dbs....... 
ty 4% . 4 per Cent. Mort. Deb. Stock . 98 —6: |3 5 6| Jan, Juy] °° %]| D» Vancouver Powsr D:bs. ..... dus 
ti 5 Brush Elec, Eng. Co. Prior Lien D2b Sk| 75 — 16 5 0 a oe €y| Do ++% Perp. Con. D2b St.. ; 
St. Dc. 4496 Perp.|st Deb. Stk ......| 47 —52 |812 6 | Mar, Sep: oe 5 Bu2no3 Ayres Lacroze Trams ist Mt Db 
St. Do Perpetual 2nd Deb.Stock ......| 39 —34 [13 4 O | Jan July t D Busnos Ayres Port & City fram, Ist Mt. 
: 2/6 ccce ca E o S pinu 41 9| Jan E 5 e| caca E a 137,610) ...... 
"9-987295 ERR >e e valcu * @eeeee 
St |4% | Do. 4 Paer Cent. Ist Mort. Debs. Gel) 934—1014 4 8 9 d te 2/6 fuscum Ee ee 
l Castner- eliner Alkali Co. 34—3! | 5 14 ^| May Nov 3l ue p. 9 H?"$ ist Deb. Stock (red.) .... 
St. 4% Do. 4( per Cent. Ist mort. Deb. (red.)..| 105 —i07 | 4 2 6 Feb, Aug | °° 1)* | sape Electne Tram Shares . € 
] o Caron dated Sienai o: essecssososere| dei 3 i: 2 April, es 1p City 5' Buenos Ayres Trams Co.(1904)Sh 
3| .. | Crompton & Co. (Nos. i to 85,000)....-. ij mds: sube TC ELM o IE 
=e ^ /€ g s t. — 
i 5% oe KD ant ime Debs. (red.).. : il o jn. uv | °° 9, Haven Ry. Con. Mt. 5% $1,000 3 
ee [e err ec. 99509090969 ce. © vV e... is year up Bds. *e4050220022902€6*99 
$ (^ Do Do. 6perCent. Cum. Pret. . TE Ë 6)? 0| Spt ....] °° 5% | Hong Kong Trams. Co. 5 par Cent. is 
i ke 44 r Cent. Deb _ Stoc prs eeeee 97 —1J0 410 3 an July s Mort. D D 25s. *e6»05065e592e99099090202 
MES Edison &. eee A Sn 3 pd. iz ES Feo, Au? ee E Kagoo ES re UE niue 
oe e *ec025020080002€ — oe > ux r A t es 
St. | 4 po oor onr uai ee Stock (red. e$ L6 .16 0 | June De: sa 9 Do. ber Cont." B " Ditio epee 
St. | 5 Cent. 2nd Deb. Stock ......| 72 —75 €13 4 ar. Sept ss oM Lisbon Elec. Trams. Ord.............. 
4 a Piero truction Co..ssevesesocees| 4—105 | 7 1 0| fan, July üt 0/7} | Do. 6 per Cent. Cum. Pref.......... 
1/4 Da. 7 per Cent. Cum: Pret...........] 12 7 0 21 July .. 5% Do. 5 per Cent. Reg. Mort. Debs. ... 
St. | 4% 4 per Cent. Perp. 1st Mort. Debs. (7 — |418 ©] jan, July | = 5% | Madras Elec. Trams. 5% Deb. Stock... 
12| 5/0 Gee ectnc $1900) 5% cum. Pref. . 10 —11 $ 9 41! June, Dec} "* of | Manaos Trams & Lt. Co. 5% Debs....... 
St 4 Do 4 Cent. ist Mort. Debs, ......| 30 —95 | 4 4 3| Ma, Sept y So? Manila Elec. Ry. $1,000 Gold Bonds... 
S Henle: "sTeis-r^0: Works Ord asceses-| 12}—13 th 9 | Feb, Aug | <44 $i} Mexico Trams. Co. Com. St.......... Vive 
$ 2/2 | Dx ad ret Cont. Pret .ccescenseeees| 1H —58 |: 9 0! Feb, Aug | °° 5% | D». Gen. Con. ist Mrt. 5% Gold Bds. 
St|4j96| Do. per or. IstMort eb. Stack | X1 —io [4 7 o Mar, Sept | [5 6% | Do. 6% 50 yr. Mort. Bds. ..... 
l0} .. | lidia Rubber Gut. Per, &c Work Ord| | 941—121 M Feb, Aug 4 44%| Montreal "St. Ry. Sterling 4t pr Cent. 
io) 2D po SPEC uod A Rane hoes 3 E : 2 3 Je 3i i P iig ee Nag 671 to 2,099) ...... 
i 2 sr Cia , Dads. 2 —J9 April, Oct - pi^ a. O. 1 to 4,600) ........ 
Stj 5 Johnson & Phillips % !- Mt. D bt „Sted 233—806 4 0 aja ss 11.9/74 | Perth Elec. mind c " kc 
l| «e | Nationa Elec. Construction Co ....... s—t T April .. 2x s% Do. Ist Mt. Db. Stock .............. 
l| .. | Richardsons,Westgarth & C.o, L*1 ' Ord h 1, sis Nov. ....| °° 3 Rangoon Elec. Trams. & Supply Co. 6%, 
l ee Do. 60 Cnt. Cum,. Pref sta.. EXTEND "Tri ee May, Nov ad Cum. Pf. recess 
St | 44% | Do. 4$p2rCont. Perp. Db otock.. 63 —72 |6 S O0 Jan, July} °° 44%} Do. 43% Ist Mort. Deb. Stk. ........ 
S| .. | Simplex Conduit 6 par C:nt Cum. Pref 4i—S ve M ee $1} | Rio Janeiro Tram, Lt. & P. Co. ...... 
12) 1 Telegraph Construction & Maintenance..} 344—361 | 515 € | Mar, July | 35 5 Do. 39 yr. Gold Bnds.............. 
109) 4 4 ver Cont. D*b. Bonds (1909).... 974 —1 D4 3 13 6 | Jan, July py 5 0». Sd yr. Mt. Bnds........... eee. 
l| 1/0 viesi, Ltd Ordc sanane e cen Sue eae 12—21, 417 O S f $2j | Sao Paulo Tramway, Lt. Power...... 
l| 0/6 | Da SperGent. non-Cum. Preference... 1 —15 [411 0 >. l 5% | toc, 5 pir Cent. Ist Mt. $520 Db. 
St|5 Do. Sper Cent. non-Cum. Preferred ..| 193 —lJ2 | 4 14 3 E e 5% | Do Spsrcent. Para. Cons Deb. 3tozx 
St. | 4 Do. 4 per Cent. Ist Mort. Db. Sk. (red., 93 —10)| 4 0 07 June, Dec a 44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bais 
Bae) m Nri beda hit id $ Fe BR Ud 
per DEA eo 
I 12% | j, G White & Co. 6% Cum Pret. ses 18 in |710 of 7; Re es 69123ial "EA Elactricity 
ee eecersercereces = ee = . ge oe 
5| .. ‘Da 6 Be Cont Cum. Pref. .....e.e.. t-t. m reek o ee oe 5 3/0 one ars Supply Co. s% Cu. Pr. 
St | 4% | Do. 4perCent. Ist Mort Deos. ......| 57 — |616 )| May, Nov| - . ae 5% D 5% D Ae. ee 
P jn Ay um. Tet. we cece 
iol: T:lezrapis. e g 3t.| 4404) Do. 4 per Cent. Deb. Stk. (red) 
Amazon Telegraph ........... eese —H 6 8 | June, Dec 9: ** [1009 5% | Do. 5 per Cent. 2nd Mort. Dab. a 
100| 5 . SperGent Debs (red)........... 97 —9 |5 1 0] Jan, July| 93h 5. F 53 Calcutta, Elec. Supply Ord. ...........- 
J 1 Anglo-American deiegrapa Idi ees is =) 4 6 9 |F.MyÁsN ii : 5| 2/o % Cum. Pref. 
t|30/0| Do. Preferred ...ccccccecesevevees| IDE —1114) 5 7 6 1 uj 5% calgary Power Co. 5% Ist Mort. Bads... 
St. | 300| Do. Deferred . A«essccsisrresi| 457-494 1515 0 25? ' 7/2} ! Canadian Gen. Elec. , Com. i RACES 
St|4 Commercial Cable 4 per Cent. Deb. Stk... 33t «32; | 4 17 0, ) $3 Do. 794Cm Pf. Stock ....cc.cceceee 
i) a a wer EFE MEME Ril CGF US 
eec» sese CY st ort. t eereecece 
5| 2/0 | Direct Spanish Ord. eee 3—3} | 5 6 8 5% | Elec.Dsvelopment Co. of Ontario $599 bds 
5| 5/0 | Do. lOperCent. Cum. Pref... uS dx 64 —7 7 30 502 Elsc. Supply Co. of Victoria. 5 per Cent. 
10 2/0 Direct United States Cable ............ 7 —7} 6 0 0 Ist Mort. Deb. St. RA EPE EEE EOE 
100 st% Direct West India Cable WARS. De: rdi. 99 —1JL | 4 9 € .. | Indian Elec. Su». & Trac. Co... ..... 
Eh 17/6 a TCR SE 1 7 aa tae 8G va ipee p DON & Ute. Ord 
o. per Cen 2 oc . dais 9 6 per Cent. Cum. Pref. .......... 
a Hi Do 4perCent. Mort. Deb. Stk. (rei. ).. 05 —)3 14 1 6 da Kaministiqua Power Go. 8% Gold Bad; 
a rd Eastern En C gene AIS Me ae 2 : 2 | EON Madi E S eo rp. Ord ere us 
25 1% Eastern & S. Af. 4% Mauritius Sub, Deos.| 98 —121 |319 0 | th Mou E. S (Co, Cons Ord, St... .... 
10. 5/0| G.N (of Copenhagen) with coup 85 ..., 275-29) | 6 l 6 596 | Mexican Elec. Light Co. 5% Ist Mart 
25 12/5 Indo-European serte o o oeo’ eaercereouse SA —58 5 9 0 Gold Bo nds as.. LE 
19 A i Mackay eo aa UO Common .......... = =. 2 Io K $1 | Mexican Lt. & Power Co. Com. St....... 
eierence *^".0264900680-*028987 € 
4 Macon 's Wireless Teleg. Co. ..........| 44—44 | 4 10 0 2 S x Chee Bade... 
1| 3/43 | Do. 7% Bartipg, Pret. ......... S4 34—34 | 410 3 .5°% | Monterey Rly. L. & P. Co. 1st Mort Db. Sx 
100 496 Pacific & Europ’n Tel. 4% Guar. ‘Dbs.(red.) 93 —102 | 4 0 0 82} | Montreal Lt, Ht. & Power D. 
J i Co. Cap. St... 
Es A ver aM Cent Dota. IDE us = t í 2 d 3% Northern Lt. Power & Coal 5% Gi. Bds 
10| 1/6 | West India & Panama ...c.csceccce..| 3 —3t | 317 0 eo | Da e rer Cant monium Pref See 
per m. Pref. Stk... 
10 6/0 Do. Spa at Ist Pref. .2 coco an ea». 10 —10$ 514 0 5% Do. 5 per Cent. eee: Stock o. oco coss 
10 6/0 Do. 696 2nd e. 00000009 0D 98 (D ooo 94—10 6 0 0 sil Shawinigan Water P. Co. $100 Cap. St 
100 5 Do. 5 Cent. Debs. CO -0 o~ 08 08 CBee 102 —104 4 16 0 5 Do. 5 Cent. Bonds ee ce Se ewes 
a A W aten apo Xa xd p s red.) .»... CAE à : 0 UN Do. ah Per Con. Mt. Db. St 9 9 ed «D o9 we 
sese to Po e» cpu 
t HRl western Onion Telegraph Pae AR E Bnd] 97 —l00|4 10 0 1! 15S) Victoria Falls Power Co Prat, 


t No allewange has boen made for accrued interest or redemption. 


t Ex. Dividend, 


—5t 
1024 —1044 


$ 4a 
19) NM 
123 12i 
i27 —132 
41—53 
41—1Hu 
35b 96) 
39 —10i 
vil s 
134 — Jr} 
in, —495 
at 
O§ 1034 
K9 -144 
11,7 —121 
106] —109$ 
984 —1014 
103 —105 
97 —100 
93) —101] 
94 —98 
SE —6} ` 
485 —5 
93 —102 
—} 
5%—St 
99 —102 
33 —97 
99 —103 
85 —90 
4,— § 
85. —90 
30 —40 
| —1it 
1 —1 
93 —97 : 
100 —102 
93 —92 
1004 —1024 
108 —110 
91] —9?V 
1014 — 103] 
199 —102 
97 —101 
1,5—l ri 
9) —102 
S} —6 
93 —101 
102 —104 
30) 38 
1013 —1031 
105 —108 
97 —39)? - 
Si —5l 
132. —104 
114 —12} 
33 —1J0 
?? —101 
6i —7i 
44 —-S4 
34 —32 
117 —121 
113 —122 
36 —102 
95} —97} 
85 E 
*—h 
104 —lJo 
14 —2 
125 —132 
192 —105 
21 —881 
83] —824 
103 —10» 
95 —97 
85) —37j 
227 —232 
25 —39 
225 —235 
106 —111 
102 —104 
133 —143 
106 —108 
100 —102 
3774—99} 
1h 
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AW EB DUJSINIZ 38 
PER CENT. Weex TO 
YIELDED D 3c. 18. 
High-Low. 
est. est. 
£a d. 
5 It 0 oe ee 
4 4 0 ee ee 
3 9 3 ee e 
4 16 0 ee ee 
5 3 € 7 ? 
520 97 2 
TIE Bl 
4 6 1 d 134 
411 0 984|) 973 
412 9 133| lij 
AT E: 
«19 0 l 3s 
518 9 74 7h 
4 9 0 oe ee 
4 6 0 oe es 
613 3 ss è 
59 0 102! 104 
413 0 12 ae 
4 12 0 as ee 
5 7 6 54| 4# 
5 1 uu ee ee 
440 95 | 944 
490 954! .. 
5 1 6 99 | 95 
415 0 1054! 105 
5 10 0 2, ee 
4:5 0 5 os 
470 1014; .. 
51! 0 1404| 1394 
419 0 iat 118} 
411 6 1 1074 
4 8 6 oe ee 
4 € 6 ee ese 
450 am 102 | 1013 
4 18 6 | Mar, Sept | 101 | -. 
6 2 0| Feb, A 95 | .. 
514 0| Mar, Sept | 522 
416 6 Jan, July Str] - 
48 6 an, July m ee 
47 3| ,M,AN | 58| 5 
3 18 6 June. Dec eo [Y] 
5 3 0| May, Nov | **| ee 
417 0| Feb, Aug | 93] -» 
$ 1l O | June, Dec 87 66} 
5 it 0 an, ul 85 85 
710 0 us july 30 | .. 
416 O| July .... | Je ! 
4 i6 O0 | Jan, July wo | oe 
5 2 6 an, ur ee oo 
4 18 0 an, uly ae oe 
TEQUE 
Ae uie AME 1128 102 
5 2€ 2e 97 | 96 
516 0 £s 103 | 102j 
4 8 0| Feb, A ee e 
490 A S | «gol a 
4 2 0 May owe ee es 
4 18 0 Jan, July ee e? 
5 4 5 m e| on 
4 ut 9 | = PEN ee 
4160: 103 | 102% 
5 10i "e 931 93$ 
AH: "Dec | 1024] 102 
c une, 
4 12 0 J oe 1064 [3j 
411 0| Feb, Aug | œ oe 
5 6 6| Mar, Se ee ee 
TH eae be 
l s "E ee 
4 10 2 | Jan, July | 9? 98} 
4 19 0 oe b zs 
6 1 O| April, Oct. | €35) 61 
112 0 à 2. os 
5.40 «e 951 95 
516 0 RH 119$! 117 
515 0 i 122 |1224 
5 0 O | Jan, July 2° oe 
5 2 6 : is 96l| +s 
512 0j Jan, July oo | o» 
E May, Nov es . 
8 14 O | April, 3j * 
4 14 3 oe ee oe 
317 0 ie 130 | - 
415 0 | Jan, July | 1038) - 
§ 13 6 | Jan, July n 
4 12 6 | Jn,Ap,Jy,O p 08 
3 6 O0 | May, Nov | 105i p 
5 2 6| Feb, Aug | 96t' 7b 
514 3 ee 86 228 
317 6 | F,My,A,N | 232 
8 6 0 we se e" 
4 5 0 April .... 230 oe 
Te ae 
319.0 120) o 
$13 0 | Fam Tuy | Gig 100 
4 10 6 oe ee el 
4 Oi'Jan, July l'o 
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Ne. 12. Prick SrxPENOE 75" 
No. 1,806. [vs &] FRIDAY, DECEMBER 27, 1912. Abroad Vor 18 omis or S00, or f. 
CONTENTS OF THE CURRENT NUMBER. Now, as we have said, this is by no means the first time 
ERR Enn m that such a recommendation has been made, and it may 
Arrangements for the Week.. 585 [Schott] Die Elektrische therefore be asked why the Board of Trade do not take 
Safety Devices in Connection Kraftübertraguug [Kyser]. f hoi ash T : ; 
with Electrical Machinery Poems [ Hill]. {steps to enforce their wishes. The fact that in this 
and Apparatus for Coal Some Problems in Traction particular case no deaths were actuallv caused by fire does 
Mines By D. Bowen and Development — Tram way i MEN 
W. E. French. Ilustrated. Feeding Networks. By J.G. not detract from the force of the general proposition. It 
Concluded............ e. 684 Cunliffe, M.Sc.Tech, and : 
Directive Wireless Telegraphy. R. G. Cunliffe, M.Sc. Tech. ADD however, that while the Board of Trade En 
By F. Addey, B.Sc. Illus.. 586 | Illustrated ........... sse 600 | prevent any new railwav from being opened unless it com- 
Synchronous and Asynchron- Faraday Society ........ ..-- 603 lard be di - } h 
ous Reactance. By | CORRESPONDENCE ...... ee eee 603 | plies with their conditions they have no further power, 
Rezelman. Illustrated... 588: Trans-Pacitic Wireless | except under an Act of 1900, which allows them to require 
Magnetic Measurement in Transmission (C. F. 
Iron and Steel Work. Illus. 593 Elwell.) the use of plant calculated to reduce danger to persons 
The Generation and Electrical The Kelvin (Percy Good.) 7 i 1 : 1 : 
Transmission of Power for The Physical Society’s Annual employed PH railway . This legislation, however, as will 
E Transportation. By ros Exhibition of Apparatus. , be seen, applies only to the safety of railway servants. It 
Durtnall .........- Illustrated. Continued.... 604 . ; . : 
STANDARDISATION Or Tanus., 598 | PARLIAMENTARY IwTELLIGENOR 605 | CEMS therefore that the time has come for the public to 
REVIEWS ....ccccceces ..... 599 “ The Electrician’? Commercial bring pressure to bear on the railways to make this necessary 
Electromagnetic Radiation | and Industrial Section . 607-618 | alteration. Quick travelling is a convenience, comfortable 
travelling is a convenience, cheap travelling is a convenience, 
NOTE BS. but safe travelling is, or ought to be, a necessity. 
T -——9— -— 


Endowment of Research. 

IT is often said, and with a good deal of reason, that 
research of a purely scientific kind does not receive the 
financial assistance to which it is entitled. Of course, there 
are the Universities which are provided with considerable 
funds, but these are chiefly required for the purpose of 
teaching. As often as not, when it comes to a question 
of pure research, both time and money are wanting. We 
are therefore glad to record elsewhere in our notes the 
formation of the Solvay International Institute of Physics, 
the object of which is to make grants towards the cost of 
carrying out scientific researches. This Institute has been 
founded by Mr. E. SoLvavy at Brussels for a period of 
30 years with a capital of £40,000, the intention being 
that this sum should be expended during this period. The 
International Committee which is to control the work of the 
Institute includes the names of so many well-known 
workers in physical science that there is little question 
of the project being carried out in a satisfactory manner. 
It is rare indeed that a private benefactoris to be found of 
this calibre, and as awards are to be made irrespective of 
nationality, both in the form of grants and studentships, 
we trust that those who are in a position to recommend 
candidates will bear the matter in mind. For th? current 
year there is not much time to be lost. 


The Lighting of Railway Carriages. 

From time to time the public is startled by the news of a 
railway accident in which the primary horrors of the 
disaster are accentuated by the secondary horrors of fire. 
These fires are, as is well known, sometimes caused by stray 
cinders from the fire box, and not seldom by the ignition of 
the gas used for lighting purposes. Such accidents are 
followed by a Board of Trade inquiry, carried out when the 
excitement about what has occurred is at its full height, and 
the evidence often attracts a great deal of attention; but, 
unfortunately, by the time the inspector has presented his 
report the attention of the public has been drawn to some 
other question, with the result that a certain recommenda- 
tion which the inspectors are now habitually making on 
such occasions stands a fair chance of being neglected. 
This historical cycle has repeated itself in the case of the 
Ditton Junction accident, which, it will be remembered, 
occurred on the London & North-Western Railway on 
September 17th last. The engine and carriages were 
derailed, and some of the latter caugat fire and were wholly 
or partially burnt. Fifteen persons, including the driver 
and fireman, were killed, and 39 passengers and the guard 
were injured. We need not go into the cause of the accident, 
which was not electrical in character, but we should like 
to call particular attention to Col. YoRKE's remarks regard- 
ing the lighting of the carriages. He regrets that no 
unanimous action has been taken by the railway companies | The Electrical Position at Woolwich. . 
to meet the representations of the Board of Trade in favour THE electricity undertaking at Woolwich has been 1n an 
of the use of electricity for this purpose. unfortunate position for years. Quite a long time ago 
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Sir ALEXANDER KENNEDY was called in to report upon the 
Council's wiring department and state what had better be 
done in order to reduce the losses. Now Mr. J. F. C. SNELL 
has been consulted as to what should be done to reduce the 
loss, amounting to £16,000 on the whole undertaking. The 
Borough Council are at present running two generating 
stations, and Mr. SNELL, as the result of his investigation, 
advises them to abandon their generating station at Plum- 
stead and to extend that at Globe-lane. By so doing it is 
estimated that the loss will be reduced from £16,000 to 
£9,561. In order to carry out this policy an application 
has been made to the London County Council to sanction 
a loan of £50,000 and an advance of £20,000 to cover the 
cost of urgent works. As is well known, the L.C.C. are now 
keeping a sharp eye on future possibilities, and they con- 
sequently wish to exercise control over the’ expenditure 
on generating stations within the London area. In this 
case they find themselves in something of a dilemma. 
If a loan be refused the present unsatisfactory condition 
of affairs must continue. On the other hand, if a loan be 
granted, its granting 18 attended with a considerable element 
of risk. After some debate on the application, the neces- 
sary permission was granted. It must be admitted that the 
history of this undertaking is a heavy indictment against 
the absurd policy which has been tollowed in the London 
area of having a quite unnecessarily large number of supply 
authorities. It is, of course, almost impossible to remedy 
this state of things at the present day, but a little co- 
operation in past years would have saved enormous sums 
of money. | 
D a 

Tramcar Speed Indicators. 

JupaiNa from the evidence given by Col. Yorke before 
the Select Committee appointed to inquire into London 
Street Traffic, the Board of Trade would appear to be in 
some difficulty regarding the enforcement of their regulation 
with regard to the fixing of speed indicators on tramcars. 
The authorities concerned politely ask, '* Which speed indi- 
cator would you like fitted ? " and apparently there is no 
satisfactory answer to give. Speed indicators used on 
tramcars soon become unreliable, but probably the need 
has only to be known for a satisfactory instrument to be 
designed, although the conditions are undoubtedly severe. 
It must be admitted, however, that the cost of the mechani- 
cal transmission is a serious item. The chief use of an 
indicator on a car is to educate the driver to judge speed. 
Asis sometimes shown by evidence given at trials, opinions 
as to the speed of street vehicles differ widely amongst 
witnesses. It seems important that the driver of a tramcar 
should be able to judge speed accurately, if only in order 
that he may drive his car in accordance with his instructions, 
and keep within the speed limit, which in London is from 
` eight to 12 and 16 miles per hour, with some exceptions. 


The Fire at Salford. 

WE learn from our misfortunes, it has been said. However 
true or untrue this may be in particular cases, there is one 
very important lesson that can obviously be learned from 
the fire which recently occurred at the Salford generating 
station, causing great inconvenience, both to the trams and 


the lighting.&nd. power consumers. This lesson is the virtue 
of linking up. Salford forms a useful example, because 
it was possible very soon after the fire had broken out for 
the Manchester Corporation to give a supply for running the 
trams and for the Eccles and Bury Corporations also to 
lend their aid. The working pressure of a tramway is, of 
course, practically standardised, so that the task was com- 
paratively easy, yet it should be possible to do what was 
done at Salford in all heavily populated areas where the 
number of generating stations is high. Yet to do so would 
in many cases be exceedingly difficult, owing to the variety 
of pressures and frequencies which exist, especiallv in parts 
of London. It is, therefore, to be hoped that in time a 
move will be made towards a greater standardisation of 
systems with a view not only to giving a helping hand when 
is is required, but to decreasing the costs by reducing the 
amount of spare plant. 
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Electric Lighting of Steamships.— The question of emergency 
lighting on steamships is one which has received a great deal of 
consideration at various times. It has been suggested that 
auxiliary dynamos should be placcd on an upper deck, but this 
arrangement obviously does not get over the difficulties of loss 
of steam owing to damege to the main boilers through flooding, 
neither does it provide for the emergency source of power 
being immediately switched on when necessary. Both these 
difficulties have been overcome on the latest ships of the 
Zeeland Steamship Co. by installing accumulators. Should 
the dynamos fail for any reason an automatic switch comes 
into action and allows a supply to be given to a certain number 
of emergency lights which ordinarily are fed from the lighting 
mains. 


Increase in New York Telephones.—According to the New 
York ` Evening World," 200 subscribers are added every day 
to the New York Telephone Co.'s system. Every year, there-. 
fore, it gains 60,000 subscribers. The population shows an 
average vearly increase of 133,000. The increase in telephone 
patrons is nearly half this figure, but the comparison cannot 
be exact, since it includes suburbs as well as the city. As 
fast as families can afford it nowadays they have a telephone 
installed. The increase keeps pace with savings bank accounts, 
and helps to keep down the latter. The nation-wide use of the 
telephone more than doubled between 1902 and 1907, in the 
latter year reaching 11,000,000,000 messages. In this State in 
the year 1907 the per capita average of messages was 128. The 
American people will pay in telephone tolls far in excess of 
£40,000,000 during the present year. 


Fire at Salford Electricity Works.—A serious fire occurred 
at the Salford electricity supply station on Wednesday last, 
and as a result current for all purposes was completely 
cut off. Damage to the estimated extent of £20,000 was 
done, and great inconvenience and loss of business was 
pecessarily caused throughout the borough. There seems to be 
a good deal of doubt as to the actual cause of the fire, and owing 
to the damage done the difficulty of finding out will be much 
increascd. A temporary supply to the trams was given by the 
Manchester Corporation, and similar assistance was given by 
Eccles and Bury. It is hoped, at the time of going to press, 
that the damage will be repaired and a supply be available in 
the course of a day or so. 


Cable Interruptions. Date of Interruption, 
Latakia—Palura ............ eee ene May 26, 1910 
Scalamova—Samos .............esee eee nennt ee April 21, 1912 
Marmariza—Hhodes................. eee cere eene een April 21, 1912 
Bessika— Tenedos —............. eee eee eese eet ene . April24, 1912 
Poulocondore—Pontianac.......cccccsscscscecccccsceecess July 5, 1912 
Tokyo - Guam........ ......... ——— —À À Sept. 10, 1912 
Bissao— Bolama ..... pcc PE 7 HER Dec. 7,1912 
Madras — Penang (1 and 2)......... eee eene Dec. 17, 1912 
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Electrification of the Melbourne Suburban Railways.— The 
resolution providing for the electrification of the Melbourne 
suburban lines has now been passed by the Legislative Council 
(Upper House) by 21 votes to 6. | 


Meters Approved by Board of Trade.—The following 
meters have been approved by the Board of Trade :— 

Thompson & Co.'s Rex meter (type S.G. 1), constant pressure, single 
phase, two wire, alternating (Dec. 18); and Bat Meter Co.'s meter 
(type H), constant pressure, two wire, continuous (Dec. 19, 1912). 

“ Notes on the Installation of Colliery Electrical Plant."— 
In a Paper on this subject, read before the Association of 
Mining Electrical Engineers, Mr. F. E. Harris points out that 
on a system where the neutral is earthed a fault on one main 
rapidly increases until it trips the circuit-breaker, or if a high 
resistance fault burns itself out it usually results in a break- 
down at the point of the fault only. This, together with the fact 
that the potential to earth is restricted to a known figure, 
commends the earthing of the neutral to many engineers. It 
must be borne in mind, however, that by earthing the neutral 
an increased stress is put on the system at certain points— 
i.e., between all live parts of the apparatus, such as motor 
windings, switch blades and contacts, and the earthed motor 
cases, armature cores, switch boxes and fuse boxes. As sur- 
face leakage will thus be set up more readily, ample clearance 
must be allowed. A high-resistance fault set up between the 
live contact of an air-break switch or fuse and the earthed 
case might prove dangerous. 


Electrification of the Bombay Suburban Lines.— Col. Sir 
W. Bissett, presiding at the half-yearly general meeting of the 
Bombay, Baroda and Central India Railway Co., said the 
subject of working electrically the whole of the Bombay local 
and suburban services was under consideration. It was 
recognised that under present conditions of working the limit 
of capacity of the existing lines would be reached in the near 
future, and that heavy expenditure on widening and other 
traffic facilities would then have to be faced. In conjunction, 
therefore, with their neighbours, the Great. Indian Peninsu!a 
Railway Co. and the Bombay Port Trust, and with the approval 
of the Government, an expert investigation and report had been 
arranged for on the possibilities of increasing the traffic 
capabilities of the suburban lines and of improving their 
working by the adoption of electric traction. When the report 
was in their hands the directors would, it was hoped, be in & 
position to decide whether the proposcd conversion was 
desirable and was justifiable financially. 


Electric Powder Warmer.—An interesting type of powder 
warmer for use in mines, which can be employed wherever 
electric energy is available, is described in the “ Engineering 
and Mining Journal." It consists of a zinc-lined fuse case 
fitted with a suitable rack inside to hold the powder and having 
an air-tight door. Pieces of heavy cloth tackcd about the 
edges of the door help to make it air-tight. Close to the bottom 
of the case on each side are placed two 16 c.p. incandescent 
lamps with the switches outside the case. In the door is a 
small glass window and a thermometer hangs in the case in such 
a position as to be visible through the window. Sufficient 
space should be left between the lamps and the bottom of the 
rack to prevent overheating the powder nearest the lamps. 
Powder taken from the magazine at a temperature below 32 deg. 
has been raised to a temperature of 90 deg. in two hours. The 
thermometer is an important feature of the warmer, as one or 
both lights can be turned off as the temperature reaches the 
thawing point. By means of a mercury-cup contact, battery 


any desired temperature. 


.The Best System of Railway Electrification.— According 
to “The Engineer," an American engineer has recently 
pointed out in connection with the electrification of railways 
that if the choice of system rested onlv on the locomotives, 


undoubtedly the standard 600-volt direct-current system , 


would be chosen in the large majority of cases as being the 
simplest and best adapted for the work; but for the elec- 


- trification of a main line this is an economic impossibility, 


because the low voltage requires too great an expenditure ` 
for sub-stations, which must not only be large but numerous. 
The efficiency is too low except where the traffic gives a good 
load factor. On account of the enormous currents required 
it is only possible with a third-rail system. It is therefore 
generally accepted as a fact that the current must be taken 
from an overhead trolley. It: then becomes a question as to 
how much current can be collected from an overhead wire, 
and this is really the most important problem of any. It is 
probably safe to say that a current of 200 to 300 amperes may 
be continuously collected at high speeds, either by wheel or by 
some form of roller or sliding shoe. The wheel can scarcely 
be considercd for high-speed locomotive work for obvious 
reasons, but both roller and sliding pantagraph trolleys have 
been used. | 


Large Power Station on the Rand.—A recent issue of the 
“ South African Journal" contains a description of a new 
power station of the Victoria Falls & Transvaal Power Co., 
which is being erected on the Vaal River at Vereeniging. The 
station will contain four turbo-alternators, two of which have 
an output of 12,000 kw. each, and the remaining pair 18,000 kw. 
The generator pressure is 5,000 volts. The situation at Vereeni- 
ging, some 35 miles south of the Rand, being determined by the 
proximity of an ample water and coal supply—the two essen- 
tials of a power station—a long transmission line is necessary to 
bring the power up to the Rand. For this purpose the pressure 
is stepped up to 80,000 volts, each set having its own trans- 
former, and is transmitted by duplicate overhead lines hung 
by means of suspension insulators from lofty steel towers, the 
spans being approximately 480 ft., and the line is protected at 
both ends by the latest devices for warding off the effects of 
lightning and kindred troubles. The switches controlling the 
lines are placed two in series with a resistance inserted accord- 
ing to the best modern practice, and are electrically operated 
by remote control. The lines, which are already practically 
completed, are connected on to the company's present system 
at Robinson Central Deep compressor station, where a new 
80,000-volt transformer house has been erected. There the 
pressure is again transformed for distribution, the line being 
thus placed in parallel with the existing extensive network all 
along the Reef. It is expected that the new- station will be 
supplying power in a few months. 

Electrically-driven Winding Engines in Wales.—Two 
electrically-driven winding engines working on the Ilgner 
system have recently been installed at the Britannia pit of the 
Powell-Duffryn Steam Coal Co. The present depth of the 
shafts is 520 yds. and, according to “ The Times Engineering 
Supplement," the total depth of 730 yds. will be reached in 
May. As regards the winding engines, power is supplied at a 
pressure of 10,000 volts. The alternating-current motors 
driving the Ilgner sets are designed to give their full output at 
this voltage ; but during sinking operations the output of these 
motors is only 25 per cent. of full load, and in order to improve 
the power factor they are connected in delta, transformed 
current at 3,000 volts being applied to the terminals. On the 
completion of sinking the windings will be connected in “ star ”” 
and 10,000 volts applied to the terminals. Each Ilgner set has 
two starting dynamos, which will operate two winding motors on 
each winding engine when the plant is in operation winding coal. 
The Ilgner fly wheels each weigh 33tons and run at à maximum 
speed of 500 revs. per min. The energy stored in each wheel 
is 30,000 ft.-tons. The two Ilgner sets are arranged in line, 
and there is a friction coupling between each motor-generator 


y : and its wheel and another friction coupling between the two 
and magnet, the lights can be made to work automatically at ' | 


wheels. This arrangement allows of one motor-generator being 
run (1) entirely disconnected from the flywheels, (2) with one 
wheel coupled, or (3) with two wheels coupled ; and (4) when 
the two winding engines are winding coal the whole of the 
converter plant can be mechanically coupled. The advantage 


, of this arrangement is that the variations of speed will be less 


than if the machines are operated singly. The Igner sets have 
separate exciters, and there is also a battery which will supply 
the exciting current in case of a failure of the power supply. A 
very complete automatic contro! gear is fitted to the engine to 
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prevent overwinding and also to prevent the brakes from being 
applied when the current is on the motor. The brake power 
is supplied by compressed air. 


Tandem Operation of Motor and Steam Engine.—Accord- 
ing to the “ Electrical World,” at a coal mine near Peoria, Ill., 
the haulage system was recently electrified by installing a 
100 n.P. motor on the engine shaft, allowing the cylinder and 
piston rod to remain in place. Owing to delay in getting the 
second of two 50 kw. transformers ordered, the motor outfit 
using one transformer, while ample to haul a full train of cars 
on level track, proved to be slightly overtaxed when drawing 
the cars up a short slope at one section of the run. As the 
engine had not been dismantled and steam was still kept 
up in the boilers for other purposes, it was decided to trv the 
tandem operation of engine and motor, despite the predictions 
of failure made on all sides. The engine governor was accord- 
ingly set for a speed just below that of the motor so that when 
the latter was carrying the load without difficulty all steam was 
cut off from the engine evlinder. During all ordinary hauls 
the plant is thus electrically operated. When the slope is 
reached, however, the motor speed falls slightly, permitting 
operation of the engine governor which admits steam to the 
cylinder, so that the engine shares the load and the train is 
easily pulled over the peak of the haul. As the engine is called 
upon for only two minutes at a time, at intervals of 25 to 30 
minutes, its steam consuinption is negligible. 


Smelting Cobalt-Silver Ores in the Electric Furnace.— The 
problem of smelting cobalt arsenide has recently been receiving 
the consideration of Dr. C. G. Fink, of the General Electric Co. 
(U.8.A.) Some account of his work is given in a recent issue 
of the “ Mining and Engineering World." Experiments were 
made with the treatment of smeltite ore from Canada, in a 
vacuum electric furnace. Simple heating of the ore without 
any additions was first tried. but without great success. Up 
to temperatures of about 1,500?C., but 40 per cent. of the 
arsenic present in the ore is expelled. It is only after exceeding 
the melting point of cobalt that a further reduction of the 
arsenic 18 brought about. If silver is present in the ore, it 
distils out at about 1,300 deg. and can be collected in a chamber 
fitted into the cooler portions of the furnace. Since it proved 
difficult to reduce the ore by intense heating, Dr. Fink tried the 
effect of additions. Of all those he tried, the most effective was 
calcium carbide, or a mixture of calcium carbonate and carbon. 
Experiments were also made with Nipissing ore whose behaviour 
was very similar to that of the smaltite ore. When heated 
alone a splendid separation was obtained into crude silver (83 
per cent. Ag), metal speiss and slag. Upon cooling, the three 
layers can be very easily separated mechanically. The dividing 
line between silver and speiss is exceedingly sharp in the vacuum 
furnace product. A number of comparative runs were made 
in a carbon resistance furnace of the Moissan type, the gas 
pressure in the furnace being one atmosphere. Although a 
separation of the crude silver, speiss and slag was obtained, it 
was very incomplete and the volume of arsenic fumes evolved 
was very annoying. In the vacuum furnace it was found con- 
venient to make the runs in two stages. During the first stage 
the temperature was maintained at about 1,250 deg. to 1,350 deg 
fortwo hours. At the end of this time, instead of cooling down 
or tapping off the three components, the temperature was still 
further increased to 1,550 deg. to 1,600 deg. and the charge kept 
there for about three hours. At this temperature the silver 
distilled out, leaving the speiss and slag behind. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. J. Rezelman contributes an article on “ Synchronous and 
Asynchronous Reactance ” (p. 588). ' 


We conclude our abstract of Messrs. Bowen and French's article 
on “ Safety Devices in Connection with Electrical Machinery and 
Apparatus for Coal Mines " (p. 5841). 

A Paper reid before the Institution of Post Office Electrical 
Engineers by Mr. F. Addey on “ Directive Wireless Telegraphy " is 
abstracted (p. 586). 
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We describe an interesting series of instruments by Messrs. Siemens 
Bros. & Co. for the magnetic testing of iron and steel (p. 593). 

We publish an abstract of a Paper read by Messra. J. G. and R. G. 
Cunliffe before the I. E. E. at Manchester on “‘ Problems in Traction 
Development” (p. 600). 

Our Leading Article deals with the “ Standardisation of Terms " 
(p. 59 3). 

A Paper read by Mr. W. P. Durtnall on ** The Generation and 
Electrical Transmission of Power for Marine Propulsion " b2fore 
the Institute of Marine Engixeers is abstracted (p. 596). 

A further description is given of exhibits shown at the annual 
Exhibition of the Physical Society (p. 601). 

Parliamentary. —Tne House of Co nmons Committe2 on the Mar- 
coni agreement continued its sittings la t week and adjourned from 
Dec. 19 to Jan. 1 (p. 605). 


PERSONAL. 


It is announced that Prof. Jacques Hadamard, professor of 
analvtical and celestial mechanics at the College de France. and 
professor of mathematical analysis at the Ecole Polytechnique, 
Paris, has been elected a member of the Paris Academy of Sciences 
in the section of geometry, in succession to the late Prof. Henri 
Poincaré. 


Mr. J. C. Johnston. being about to leave for Australia, has resigned 
his position as senior charge engineer at Willesden. 

Mr. F. J. Delves, constructional superintendent for some time 
past of the sales department of West Ham Corporation electric supply 
undertaking, has been appointed electrical engineer to the United 
Malarpian Rubber Co.. whose operations extend over Singapore and 
other islands in the Malay group. Mr. Delves is leaving England for 
Singapore on Jan. 8. and carries with him the heartiest good wishes 
of his colleagues at West Ham. 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of engineer-in-charge in 
one of the electricity works under the control of the Council of the 
County Borough of Stoke-on-Trent. Salary £130 per annum. 
Applications to the Chairman of the Electricity Supply Committee 
by Jan. 4, 1913. See advertisement. 


A cable jointer is required at the Canterbury electricity works. 
Wages 37s. 6d. per week. Nee advertisement. 


The post of superintendent of the Magnetic and Geo-physical 
Observatory at Eskdalemuir (Dumfriesshire) is vacant. Salary 
from £400 to £500, Particulars from the Assistant Secretary, Royal 
Society, Burlington House, London, W., and applications by Jan. 31, 
1913. 


An advertiser wants a young engineer for installing X-ray and 
electro-medical apparatus in hospitals and private doctors houses. 


A first-class salesman is required for the fittings department of an 
electrica! house. 


A capable designer with experience of electrical fittings, &c., is 
required for an electrical firm in Manchester. 


Mr. J. H. Cardew, M.Sc., Electrical Inspector to the Government, 
Madras, has been appointed as an electrical engineer and posted to 
the Oudh & Rohilkhund Railway. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—At the meeting in London 
last week the president announced that Mr. Hugo Hirst had pre- 
sented the Institution with a complete set of THE ELECTRICIAN 
portraits of the early electricians. 


€ Institut International de Physique Solvay.—We are asked to call 
the attention of our readers to the new International Institute of 
Physics, founded by M. Ernest Solvay in May, 1912. The capital 
of this Institute (1,000,000 fr., or £40,000) is intended to encourage 
research work. The Institute has chiefly in view the progress of 
physics and physical che mistry, and contributes money grants to aid 
experimental work in these sciences, For the first year. which ends 
May 1. 1913, a sum amounting to about 17.500 francs (£700) is still 
available for distribution, The Administrative Committee of the 
Institute would prefer to spend this balance in the interest of studies 
bearing on the phenomena of radiation (Róntgen rays and those 
emitted from radio-active bodies), or work concerning molecular 
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energy or other molecular theories. Grants will be made, without j 


distinction of nationality, by the Administrative Commission of the 
Institute, on the recommendation of an International Scientific 
Committee. The Administrative Commission is composed of 
Profs. P. Heger, E. Tassel and J. E. Verschaffelt, at Brussels. The. 
International Scientific Committee is composed of Prof. H. A. 
Lorentz, president (Haarlem) ; Mme. P. Curie (Paris), M. Brillouin 
(Paris), R. B. Goldschmidt (Brussels), H. Kamerlingh-Onnes ( Leiden). 
W. Nernst (Berlin), E. Rutherford (Manchester), E. Warburg (Berlin) 
and M. Knudsen, secretary (Copenhagen). Applications for grants 
should be sent in before Feb. 1, 1913, addressed to Prof. H. A. 
Lorentz, Zijlweg 76, Haarlem, Holland. Applications should 
contain a precise account of the work proposed to be undertaken, the 
object of the work and the amount of money desired. Full details 
should be given, so that the Scientific Committee may come to a 
proper decision. 

Newcastle Section of the Institution of Electrical Engineers.—The 
annual dinner of this section was held on Friday last, Mr. W. C. 
Mountain being in the chair. Those present included the Lord 
Mayor of Newcastle, the Sheriff of Newcastle, Mr. W. Duddell, 
F.R.S. (President of the Institution), Mr. Robert Nelson (H. M. 
Electrical Inspector of Mines), Mr. H. W. Clothier, and representatives 
of the public bodies in the town. 

The toast of ‘‘ The Lord Mayor, the Sheriff and the Corporation of 
Newcastle " was proposed by Mr. €. FARADAY Proctor, who said that 
many of the most important inventions in electrical science were due to 
local men. The Lord Mayor replied at considerable length, and his 
remarks covered a variety of subjects, ranging from the '' concentration 
of electric force " to the experiments which Simpson, the discoverer of 
chloroform, was said to have made with it upon his mother-in-law. 

Mr. RosERT NELSON proposed “ The Institution of Electrical Engi- 
neers," and remarked that in the past Newcastle had been noted for 
hydraulic, military and electrical engineering, and it had added to its 
fame by the discovery of a beverage of singular potency and power— 
namely, “ two of rum, hot." He coupled the toast with the name of 
Mr. Duddell who had combined theory and practice in that wonderful 
instrument, the oscillograph. 

Mr. W. DUDDELL, in reply, said that he had not much hope of any 
wonderful-discovery, such as the Lord Mayor had referred to, but with 
low rates, both electrical and municipal, the industry was bound to pro- 
gress rapidly. He referred briefly to the past and future work of the 
Institution and mentioned that one of the first commercial oscillographs 
went to the Technical College in Newcastle. 

Mr. C. S. Vesey Brown proposed “ The Armstrong College, Learned 
Societies, the Newcastle Chamber of Commerce and our Guests." 

Replying for the medical profession, Dr. Nem. MacLav said that it was 
difficult to say what the outcome of the present condition of things would 
be. Turning to the connection between the electrical and medical pro- 
fessions, he mentioned a list of instruments of which the oesophagoscope 
was one, but the names of the remainder were lost owing to the limita- 
tions of ordinary shorthand. He explained, however, that by means of 
these “ scopes ” it was possible to examine parts of the body which were 
out of the scope of the human eye. 

Mr. HERBERT SHAW (Secretary of the Local Chamber of Commerce), 
in replying for that body, promised a fortune to anyone who would per- 
fect some means of automatically and accurately recording telephone 
calls, as the great objection to the measured rate system was that sub- 
scribers were in the hands of the operators when it came to being charged. 

The musical part of the programme was in the hands of Messrs. J. R. 
Andrews, D. W. Belbin, R. Richardson, R. Scope and L. A. Willcox, and 
was most successful. A vote of thanks to the secretary, Mr. Clothier, 
for the way in which he had organised the dinner, terminated the pro- 
ceedings. 


EDUCATIONAL NOTES. 


University of London, King's College.—In the faculty of engineer- 
ing this college provides complete courses of study (extending over 
either three or four years) in civil, mechanical and electrical engineer- 
ing for the engineering degrees of the University of London and for 
the diploma and certificates of the college. 

The following advanced courses have been arranged at the college : 
" Advanced Railway Engineering " (on Tuesdays, 6 to 7 p.m., com- 
mencing Jan. 14), by Prof. A. H. Jameson, M.Sc., M.Inst.C. E. ; “ Design, 
. Organisation and Operation of Central Electric Stations" (Fridays, 
6:30 to 7:30 p.m., commencing Jan. 17), by Mr. C. H. Wordingham, 
M.Inst.C.E.; and “ Irrigation " (Thursdays, 6 to 7 p.m., commencing 
Jan. 9), by Mr. N. F. Mackenzie, M.A., M.Inst.C. E. Fee for each course 
£]. 1s.- Syllabus of the courses from the Secretary of the college, or the 
Dean of the Faculty, King's College, Strand, W.C. 

Crystal Palace School of Engineering.—In his address to the stu- 
dents of this school on the completion of the Michaelmas term, Mr. 
R. Elliott-Cooper, president of the Institution of Civil Engineers, 
counselled his audience never to be afraid of assuming responsibility, 
but rather to seek it. He also advised them not to trouble them- 
selves about specialising at first, but rather to make themselves 
intimately acquainted with every branch of their profession, They 


should not be afraid of accepting situations in foreign lands, as they 
could minimise the effects of the climate by indulging in physical 
exercise and healthy sports. In conclusion, he assured them that 
engineering was the grandest profession that anyone could adopt. 
Mr. Elliott-Cooper then presented the prizes. Of these, the ** Wilson 
Premium" for the best Paper read before the Crystal Palace Engineer- 
ing Society (afliliated to the Society of Engineers, Incorp.) during the 
present session. was awarded by the Council to J. R. M. Chalon for his 
Paper on '* Wireless Telegraphy." Other Papers read during the 
session were: '' The South Eastern Coalfield,” by B. L. Rigden ; 
** Compressed Air," by H. M. Jordan; and “ Reconstruction of 
Komati Poort Bridge," by J. E. Thomas. | "s 


Merchant Venturers’ Technical College.—On the 18th inst. Prof. 
W. C. Unwin, F.R.S., distributed the prizes and medals gained by 
evening students at this college during the past (56th) session. 
The master of the Society of Merchant Venturers (Mr. A. B. Colthurst) 
presided, and was supported by the vice-chancellor of the University 
of Bristol (Sir Isambard Owen), the principal of the college 
(Dr. Wertheimer), Prof. Munro and others. 

In the report of the principal (Dr. Wertheimer) it was stated that 
during the session the number of individual students was 2,019. In the 
faculty of engineering, the steady increase in the percentage of matricu- 
lated day students continued, and had now reached 71 per cent., a higher 
figure than in most provincial universities. "Three students were engaged 
in post-graduate research work. In the evening engineering classes two 
students had matrieulated and 18 were registered as candidates for the 
university degree or certificate: for the first time since the faculty was 
instituted one member of those classes h d passed the intermediate 
examination for the certificate. Eight candidates sat for the final ex- 
amination for the B.Sc. degree of the University of Bristol; seven were 
successful, and four obtained honours. Mr. C. H. P. Bond sat for the 
final examination for the B.Sc. degree in engineering of the University 
of London, and passed with first-class honours. The Hele-Shaw prize 
for the best student in the final examination was awarded to Mr. D. E. 
Gough, and an industrial bursary of the annual value of £70 was granted 
by the Royal Commissioners for the exhibition of 1851 to Mr. S. L. Hall. 
Having given a record of the other successes gained by students, Prof. 
Wertheimer said the amount of research work done in the college labora- 
tories was steadily increasing. 

Prof. W. C. Unwin, having congratulated the trustees of the college 
and the staff of teachers on the evidences of success of the work carried 
on at the college, said that nothing was more remarkable in the social 
history of the country than the rapid development of educational facilities 
in such schools as theirs. The equipment was more complete than was 
dreamt of in any educational institution 50 years ago, but it was on the 
fitness of the students for instruction, on their energy and zeal that the 
welfare of the college depended. It was not enough to have the substance 
of a lecture in their note-books; they had to make it their own by 
meditation. It was interesting to remember that their college was 
originally a trade school, and one of the earliest schools of that type in 
the country, and that it now constituted the engineering faculty of the 
University of Bristol, and was providing technical education of a high 
standard. Their country had been slow to recognise the importance of 
advanced technical education. The extraordinary industrial advance 
of Germany was due to various causes, but it would not have been pos- 
sible without the higher technical schools. There were still many 
employers who openly expressed their approval for practically trained 
rather than university trained men. The fault lay to a great extent with 
the schools of the past, for the students, no doubt, were often not prac- 
tical, but technical education in the colleges was becoming more practical 
without becoming less scientific, and the pre‘udices of practical men were 
diminishing. It was more and more 1ecognised that an engineer could 
not be made in a college, but that the college was an essential part in the 
training of the engineer. | l 

Hong Kong University .—In a recent cable Prof. C. A. M. Smith 
states that the Hong Kong University is fighting the battle of the 
British engineer, and that he is very grateful for any assistance such 
firms will give to the university. 


ARRANGEMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 
Meeting at Albemarle-street. Six lectures, adapted to a juvenile 
auditory, en it'ed “ Epilogues," by Prof. Sir James Dewar, F.R.S. 

SATURDAY, Dec. 28th. 

à p.m. Lecture L: “ Alchemy.” 
TUESDAY, Dec. 31st. 

3 p.m. Lecture II: “ Atoms.” 
THURSDAY, Jan. 2nd, 1913. 

3 p.m. Lecture II. : “ Light." 
SATURDAY, Jan. 4th. 

J p.m. Lecture IV.: “ Clouds." 
TUESDAY, Jan. 7th. nit 

3p.m. Lecture V.: “Meteorites. 


THURSDAY, Jan. 9th. a 
d pon. Lecture VI.: “ Frozen Worlds." 
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SAFETY DEVICES IN CONNECTION WITH ELECTRICA L 
MACHINERY AND APPARATUS FOR COAL MINES.* 


BY D. BOWEN AND W. E. FRENCH. 
(Concluded from page 557.) 


Summary.—The composition of fire-damp is considered, and the 
results of experiments on the ignition temperatures of different gases 
are given. ‘The velocities of inflammation of a gas under constant 
pressure and under constant volume are discussed and pressure curves 
are given. Experiments with safety-devices, and the phenomenon of 
*' after-burning " with gauze protected apparatus are explained. The 
details of a number of flame-proof devices for mining work are criticised. 
Oil protection is dealt with, and some oil-immersed machinery of British 
manufacture reviewed in detail. Gauze, plate, labyrinth and tube 
protection are further discussed. 


Flange Protection.—In this case the gases, when an explosion 
occurs inside the apparatus, are forced to leave the apparatus under 
high pressure and velocity in thin and easily cooled layers. Owing 
to their high pressure at exit, and consequent rapid expansion to 
atmospheric pressure, a considerable cooling of the gases takes place 
due to this rapid expansion alone. But considerable cooling is also 
effected by the passage of the gases betwcen wide flanges spaced a 
very small distance apart. In Fig. 6 is shown a cylinder the end 
covers of which are provided with a small flange clearance of about 
zin. (1-2mm.). This corresponds to a cross-sectional flow of 
4-65 sq. in. per litre-volume of the cylinder in question. Gætze 
states that this ratio secures safety, and, further, that with closed 
cases for switches, resistances, fuses or motors, small and narrow 
leakages or clearances (for example, between shaft and bearings 
or at the surfaces, between lids or doors and the casing) are not 
dangerous, and that it is quite safe, even with non-machined sur- 
faces, to omit packings, so long as the clearance between the different 
parts does not exceed more than about ,}, in. 


Fio. 6.—CYLINDER WITH END COVERS PROVIDED WITH A FLANGE 
CLEARANCE OF 45 IN. 


The writers conducted similar tests with their apparatus, which 
was in all essential respects similar to that of the German experi- 
menters. It was found that Gotze’s ratio of 4-65 sq. in. cross- 
sectional flow per litre-volume of the apparatus does not necessarily 
secure safety. ‘“‘ Failure" occurs with a smaller ratio than this. 
Further, unless unusually wide flanges are used, “ failure " occurs 
with flange clearances much smaller than jin. With a flange width 
of 0-56 in. and a gap equal to 4455 in. failure occurred. Several 
tests under these conditions produced failure each time. 

It may be further remarked here that in one experiment, where 
the end-covers were bolted on tightly so as to bring the flanges into 
contact, one bolt was inadvertently left loose. When ignition of 
the explosive mixture inside the cylinder occurred, a flash of flame, 
at least 3 in. long, shot out of the apparatus at the small gap thus 
afforded, causing an explosion of the exterior explosive atmosphere. 


Wire-gauze Protection.—In the case of the modes of protection 
previously mentioned, an efficient ventilation of motors is impossible. 
In view of this fact, and reasoning from the analogous case of the 
safety lamp, it has been suggested that wire gauze might be used as 
a protective device in connection with electric machinery. 

'The standard British lamp gauze has 784 apertures to the square 
inch, with wire about 0-015 in. in diameter. The standard gauze 
used on the Continent has 144 apertures per square centimetre, with 
a wire of a diameter of 0-95 mm.  Goetze carried out experiments 
in order to determine what ratio of gauze surface to contents of 
machine or apparatus would guarantee safety. Let it be assumed 
for a moment that an explosion takes place inside a chamber such as 
that shown in Fig. 7. Then the gases rushing past the gauze pro- 
tection G must communicate so much of their heat to it that ignition 


* Abstract of a Paper read before the Institute of Mining Engineers on 
June 6, 1912, in London. 


of an external explosive mixture becomes impossible. This cooling 
action can only be secured under the following conditions :— 


(a) There must be sufficient time for the absorption of the hcat 
by the wire gauze, that is, the velocity of the issuing gases must not 
be too great. (b) The metal mass of the gauze must be well dis- 
tributed in order to possess the capacity of absorbing the heat in the 
available time. (c) During the absorption of heat, the wire must 
not lose its mechanical properties, otherwise a destruction of the 
gauze will occur, due to mechanical strain during the explosion. or 
possibly due to melting. With regard to the last condition, steel 
would be preferable to brass, since it possesses a higher melting 
point, a larger capacity for heat, and better mechanical properties. 
But steel would be easily attacked in the mines, and for this reason 
* brass " wire becomes preferable. A still better material to use 
is copper. In general, non-rusting materials only should be used. 
Coctze states that as the result of several experiments, it was found 
that if a gauze surface is provided of at least 1-54 sq. in. per litre 
of explosive mixture contained in the apparatus, then the apparatus 
is safe. He further states that, should ignition of the explosive 
mixture take place at à point removed from the gauze protection, 
and consequently set up '' pressure heaping " at the gauze, a suff- 
cient cooling and protective action could be secured by building into 
the apparatus several gauzes in series. In this case G«etze observes 
that less protecting surface than 1-54sq. in. per litre of explosive 
mixture in the apparatus is required. 

In view of these definite statements. the writers undertook a series 
of tests on similar lines. The apparatus referred to previously was 
in the first place fitted up with a single-gauze surface of 13-1 sq. in. 
per litre-volume of the apparatus. The apparatus was then charged 
with an explosive mixture of gas and air, and surrounded by the same 
mixture. When ignition took place inside the apparatus, complete 
* failure " occurred. Several tests were made under these con- 
ditions, with complete failure each time. Similar tests were carried 
out when two, three and four gauzes were placed in series, each 
having the same surface ratio of 13-1 sq. in. per litre-volume of the 
apparatus. The point of ignition with reference to the position of the 
gauze was repeatedly changed. In every case complete failure 
occurred. The writers have, therefore, no alternative but to reject 
the results of the German experiments in this case. Further, in 


? 


Fic. 7.—GAUZE-PROTECTED CYLINDER TO ILLUSTRATE “ AFTER- BURNING." 


connection with gauze protection, another phenomenon, known 
as “ after-burning," has to be dealt with. This happens particularly 
where a flow of constant direction sets in, due to the particular - 
method of placing the gauze. When an explosion has occurred 
inside à gauze-protected apparatus (as shown in Fig. 7), fresh gases 
will enter, and burn inside the chamber, provided à constant flow can 
be inaugurated at the start. The danger of this “ after-burning ” 
is two-fold. In the first place, the continued heat development will 
destroy the insulation of the motor, and cause a “short ” in the motor. 
The very hot but quickly disappearing flame of an explosion does not 
seriously damage the insulation. In the second place, the gauze 
itself, by continued ''after-burning," is endangered; it loses its 
mechanical strength, and may possibly melt ; but in most cases the 
motor itself will have either *' failed " or have been destroyed before 
this takes place. 

In place of gauze, perforated plates may be used. These present 
an evident superiority over gauzes from the point of view of mechani- 
cal strength. Their use, further, reduces to à minimum the heating 
of the metal in an inflammable atmosphere, since, for the same 
quantity of heat generated by the combustion of the gases, a greater 
mass of metal has to be heated up. Further, the temperature at 
which equilibrium is attained between the heat supplied from the 
burning gases and the heat dissipated by convection and radiation 
will be lower than in the case of gauze. "Tests were conducted by 
the writers on apparatus fitted up with perforated plates in series, as 
in the previous case of the gauzes. The same results were obtained 
as those recorded in connection with wire gauze. Complete failure 
occurred in every case, and the objection to “ after-burning " applies 
also. 

Plate Protection.—This tvpe of safety device is based on the same 
idea as that underlying “ flange protection." As shown in Fig. 8, 
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several plates are placed in series, with small T between them, 
so that on explosion the stream of gas issuing from the apparatus is 
split up into many thin layers which can communicate their heat 
fairly rapidly to the metal masses. Evidently, the essential principle 
of the gauze is obtained in this manner, namely, the cooling of the 
passing gases by fine distribution into thin layers, and the rapid 
communication of the heat possessed by them to the protecting metal 
masses. 

Both the German tests and those of the writers have shown that 
it is not safe to arrange the plates more than ,;',in. apart. With 
this spacing, absolute safety was obtained under every possible 
condition of test. The possibility of good ventilation is also gueran- 
teed. Only such a number of plates should be paralleled with 
zy in. gaps as to guarantee the necessary cross-sectional flow for easy 
ventilation. Another advantage of plate protection as compared 
with wire-gauze protection is that ‘‘ after-burning ”’ is noticed only to 
a very small degree. With gauze, '' after-burning " is a particularly 
objectionable feature. Further, plate protection lends itself to a 
better and stronger mechanical construction. 


Tube Protection,—The gaseous products of explosion have, in this 
case, to travel along a long cooling path. According to Geetze, the 
desired safety could not be obtained if the number of the tubes were 
to be confined within practicable limits. It seems, however, that 
all that is necessary is to furnish the apparatus with many narrow and 
long ducts which may be packed into a comparatively small compass. 

Labyrinth Protection.—This forms another solution of the problem 
of producing long cooling paths. In this case, the gases pass along 
2 zig-zag course to the exterior. This course is obtained by arrange- 
ing several metal sheets in series, with holes arranged in them alter- 
nately at the top and at the bottom. The German experiments show, 
however, that no considerable cooling could be effected so long as 
the cooling paths are obtained by arranging in series a number of 
solid metal sheets. Again, ventilation of the appliance is impaired 
in this case : a good ventilation demands little or no resistance to the 
circulation of the air; but the action of the labyrinth as a protec- 
tion depends entirely on this very resistance. Further, the writers 


Fic. 8.—PLATE-PROTECTED APPARATUS. 


consider this type of device as distinctly dangerous, since the same 
phenomenon of pressure-heaping and consequent rupture of the 
appliance is liable to occur in this case as in the case of any other 
cham ber subdivided into a number of small spaces all inter-connected. 

The method of design that is at the present time most popular 
amongst those manufacturers who have entered upon flame-tight 
designs is one of total enclosure in combination with flange protection. 
This has been applied to motors, switches, controllers and fuses. 

WithYall the motors, the main point of doubt, as regards safety, 
is connected with the bearings. If an explosion takes place, the 
gases would preferably leave the machine by the bearings, rather 
than by the flange-gap, which, it should be remembered, is extremely 
narrow (4555 in. to 15s5in.). Hence the bearing offers far less 
resistance to the flow of gases. On the whole, manufacturers have 
not'exercised sufficient foresight to avoid failure at these points. 
A creditable exception is the Phoenix Dynamo Manufacturing Co., 
who have introduced a ball-bearing of special design into their flame- 
proof motors. Although it might be argued that by increasing the 
the length of the ordinary journal bearing the gases might be cooled 
effectively, it has been sufficiently demonstrated that the explosion 
can force quite unexpected exits through the oil wells. This latter 
is a serious and real danger, and, in order to meet this objection, the 
above-mentioned firn have brought out their flame-proof ball- 
bearing. 

Oil Protection.—Oil is à substance largely employed in the design 
and construction of electrical apparatus. It is, therefore, à natural 
step to attempt an extension of its sphere of usefulness by applying 
it to flame-tight electrical apparatus and machines. Tests in this 
respect have been made by Gcetze in Germany, from which it may 
be concluded that an indiscriminate use of oil is not advisable, except 
in the case of fuses and switches, when the following precautions 
have been observed. 


585 


In connection with switches the current densities in the contact 
surfaces should not be run high: in the same way, the contact 
resistance should be kept low. In other words, the switches should 
beamply designed and well constructed to ensure an efficient contact. 
If these points are neglected, considerable and excessive heating on 
the passage of the electric current will ensue in the contact. Asa 
result, the oil decomposes and evaporates at these points ; and it is 
by no means unlikely that then the oil vapours would ignite on 
switching. Should the oil level be close to the switch contact, the 
flame from the ignited oil vapours may easily break through the 
surface and fire the explosive mixture above. If the case containing 
the switch is of sound mechanical construction, the apparatus is 
safe. It is, however, best to make a good design of the switch, and | 
place its breaking point as low as possible below the surface of the 
oil, so that no flame can penetrate through the layer of oil. If, in 
addition, the containing box is strongly designed, and supplied with 
flange protection for pressure relief, such a switch may be passed 
as safe. It has been suggested that fuses should be immersed in oil 
for flame-proofing. The writers do not agree with this, as the addition 
of oil complicates the structure of the containing box and makes 
the action of the fuse uncertain and its supervision and replacement 
a matter of difficulty. Further, it may be detrimental to safety if, 
owing to the continual exchange of fuses and forgetfulness, the 
oil level has sunk too low, when the same danger may exist as that 
just discussed with improperly designed and oil-protected switches. 

To immerse spiral wire resistance in oil is quite good for small 

sizes ; it will save the wires from corrosion, it cools them, and if 
fusion and sparking occur, it protects against failure, provided that 
the proper steps have been taken to secure a sufficiently high oil 
level. 
*® The submersion in oil of multi-contact switches and drum control- 
lers, which is used in conjuction with resistances for the starting 
and regulation of machinery, has proved a complete failure, according 
to Geetze, and the writers would like to draw attention to the fact 
that Messrs. Reyrolle & Co. do not oil-immerse their controllers, 
and thus avoid this danger. The controllers of the oil-submerged 
type submitted to test by Goetze rapidly failed; one particular 
switch “ punctured ” after only 60 operations at normal current, the 
flame from the ignited oil fumes shooting out of the controller box, 
and igniting the fire-damp atmosphere. The reason for these 
failures may be sought in the fact that with drum controllers a 
high pressure, and consequently a low contact resistance between 
the fingers and the contact notches, is impossible from constructive 
considerations. Hence considerable heating will occur at these 
points. Also, owing to the low spring pressure, oil remains between 
the contact surfaces, increasing. the resistance, and, as it further 
disintegrates, this trouble is augmented. The consequence is exces- 
sive heating at the contacts and rapid failure of the apparatus. 

To oil-submerge the collecting gear of direct-current machinery 
is out of the question, while with the slip-ring gear of induction 
motors an unsuccessful attempt was made. 


Gauze Protection.—While gauze protection has some features 
which make its application to motors and resistances very desirable, 
it has, however, for various reasons, found little favour with designers. 
The great advantage of gauze protection lies in the facility that it 
grants to the ventilation of electrical machines, and their controlling 
resistances, by natural draught, when properly designed: When it 
is possible to ventilate, and therefore cool, motors in this way, the 
machines and their attendant regulating resistances can be built 
considerably smaller for the same capacity. As has been previously 
mentioned, Goetze experimented with gauzes of 144 meshes per 
square centimetre made of wire 0-35 mm. in diameter, and stated 
that for a gauze cooling surface of 10 sq. cm. per litre explosive 
mixture the gauze protection is safe; he further stated that this 
figure could be reduced on putting several gauzes in series. The 
writers repeated these tests with standard British lamp gauze, and 
succeeded in getting the device to fail in every case, although, accord- 
ing to Geetze, ample cooling surface was provided, and several gauzes 
were placed in series. 

This, then, constitutes at once an objection to gauze protection 
from the writers’ point of view. But, apart from this, gauze pro- 
tection has many other serious defects. One of them is its frailness 
from à meehanical point of view, which difficulty could to some 
extent be eliminated by protecting the gauze with strong perforated 
plate ; but in that case the natural-draught ventilation begins to be 
impaired. The second objection to gauze protection is its liability 

o “ after-burning," which occurs after the explosion proper has taken 
place, and may last for several minutes. The phenomenon is pro- 
duced by the very fact of the natural draught possible with gauze 
protection. Fresh gases are drawn in automatically, and burn 
slowly inside the frame of theapparatus. While the explosion itself 
due to its rapid development, proves to be quite harmless to th: 
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insulation, “ after-burning " is most disastrous, since it generally 


completely chars the insulation of the apparatus, and hence incapa- 
citates it for further use. This characteristic of gauze protection 
alone prohibits its wide practical application—at any rate, so far as 
e'ectric machines, transformers, and the like are concerned. It may 
be applied to electrical resistances, as these can be constructed fire- 
proof without much difficulty. Yet, as already stated, the writers 
are greatly in doubt with regard to the reliability of gauze from a 
flame-proof point of view. 

Perforated Plate or Aperture Protection.—Perforated plate or 
aperture protection shows, generally speaking, the same charac- 
teristics as gauze protection, and hence all the remarks made about 
the latter apply to perforated-plate protection also. 


Plate Protection.—The plate protection as described in an earlier 
part of the Paper is easily applicable to motors and controlling gear. 
The writers' experiments with plate protection leads them to the 
view that, considered from the flame-tightening point of view only, 
this mode of protection has proved the most reliable. In addition 
to this, by allowing for sufficient cross-sectional flow in the safety- 
device—namely, by arranging for a fairly large number of plates— 
ventilation and cooling can be obtained by natural draught. This 
property makes plate protection useful in the construction of larger 
sized electric resistances. However, when applying plate protection 
to motors, forced ventilation can readily be arranged for, by adding 
fan vanes to the rotor or armature of an electric motor. "The plate 
protection itself can easily be built into the end covers. permitting 
a substantial air current to be circulated through the machine. 
Naturally, this involves some loss in efficiency, but the gain in the 
reduced size of the machine is considerable ; further, the efficient 
cooling of the machine in itself is of such great benefit to its life that 
the loss of efficiency is completely compensated. One great dis- 
advantage of the plate protection is its liability to choke up with 
coal dust. This in no way impairs its efficiency as a flame-tight 
device, as on explosion the coal dust would be simply blown away. 
But the accumulation of coal dust at the openings of the safety 
device reduces largely the ventilation of the apparatus, especially 
when relying on natural cireulation. Another point which stands 
in disfavour of plate protection is that it must be set up with the 
greatest precaution: the gaps between the plates being uniformly 
uin. wide. If they are wider at any part, as far as the writers are 
able to ascertain, the device is liable to fail and loses reliability. 
Hence, plate-protection devices for larger motors, and consequent 
larger diameters, become somewhat costly and precarious to build. 
Yet it must not be forgotten that in the writers' experiments those 
were the only devices that acted with certainty, and it should be 
quite possible, by exercising a little care, to produce a sound mecha- 
nical construction. 


Labyrinth and Tube Protection.—Both labyrinth and tube pro- 
tection may be discarded at once, as the dimensions which render 
the devices flame-proof make them impossible for practical applica- 
tion. The foregoing remarks on the products of British manufacture 
should not be regarded as final. Actual tests have not, as yet, 
been carried out by the writers on such machinery. Their remarks 
are based simply upon the knowledge and experience derived from 
the experiments which they have carried out on safety devices built 
on to an experimental cylinder. 

The writers wish to thank the Editor of the ** Elektrotechnische 
Zeitschrift " for his courtesy in regard to the German experimenta, 
and those British manufacturers, more particularly Messrs. Reyrolle 
& Co. and Dr. Pohl, of the Phenix Dynamo Co., who have so kindly 
assisted them with practical data. 


DIRECTIVE WIRELESS TELEGRAPHY.* 


BY F. ADDEY, B.SC. 


Summary.—After a brief survey of different ty pes of directive aerials, 
the author proceeds to discuss their chief uses—namely, (1) to increase 
the range of & wireless station; (2) to enable ships to obtain the bearings 
of wireless stations on shore. ‘The methods of Marconi, and Bellini and 
Tosi, are described. Two methods by which a ship can herself take her 
bearings by wireless telegraphy are given : (1) The Telefunken ; (2) the 
Marconi wireless compass. Some description is given of the equipment 
on the s.s. “Onward.” Finally, the utility of the methods described 
and some of the conditions necessary for success are discussed. 


The author first gives a brief historical and descriptive survey of 
the different types of directive aerials, mentioning the early work of 
Hertz, Marconi and S. G. Brown. 
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*Abstract of a Paper read before the Institution of Post Office Elec- 
trical Engineers (London Centre). i 


The simplest use of a directive aerial is to increase the range of ‘2 
station in a certain direction. The large trans-Atlantic Marconi 
stations are provided with directive inverted L aerials, because thev 
always work in the same direction. A sketch of the zerial at the 
Poldhu Station, showing the dimensions, is given in Fig. 1. 

A most important application of these directive systems is to 
enable the bearings of wireless stations on shore to Le found. 
When a ship is navigating within sight of shore her exact position is 
ascertained by the process known 2s “ eross-bearings," taking two 
prominent fixed points on shore. This method, of course, is onlv 
available in clear weather. But if at the selected points wireless 
stations are erected, and if the ship has some means by which she 
can ascertain the directions of these stations, then the method of 
cross-bearings can be applied, quite independently of the weather 
conditions. 

Marconi, in 1906, patented an arrangement for attaining this end. 
A number of inverted L aerials radiating at equal angular distances 
from a point were erected on the shore. By means of a switch the 
receiving apparatus could be joined to any one of these aerials. By 
ascertaining on which aerial the maximum strength of signals was 
received from a ship the direction of the ship was determined. It 
would, of course, be in the opposite direction from that of the free 
end of the aerial. This information would then be communicated 
to the ship by wireless. By erecting a number of radiating aerials of 
of the types described the same method could be adopted. The 
necessity of using a number of aerials could be avoided by building 
a single directive in such a way that it could be rotated so as to 
radiate or receive along any required direction. But such an 
arrangement would be very cumbersome, to say the least. Bellini 
and Tosi, however, have devised a very ingenious arrangement by 
which a resultant aerial, so tu speak, can be rotated, while the actual 
aerial system remains fixed. 

There are two methods by which a ship can herself take her bear- 
ings by wireless telegraphy. The shore station may have a number 
of radiating aerials from which signals are successively emitted, and 
the ship be provided with some means by which the signals from each 
of the aerials, the directions of which are known, can be distin- 
guished. Then by observing the strengths of the signals received 
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Fic. 1.—AERIAL AT POLDHU STATION. 


from the different aerials the bearing of the station can be ascer- 
tained. The second method is to provide a non-directive station on 
shore, and to fit the ship with a directive receiving apparatus, so that 
she can observe the direction of the incoming signals, and therefore 
ascertain the bearing of the shore station. 

The first of these methods has been developed bv the Telefunken 
Company. Sixteen double directive aerials ¿re erected in the form 
of & star, which has thus 32 rays. "These rays are arranged in the 
directions of the points of the compass. In the station 34 contacts 
are arranged round the circumference of a circle. The inner end 
of each half aerial is led to one of these contacts, the leads from the 
two parts of one complete directive aerial being led to contacts at 
opposite ends of a diameter of the circle. Since there are 34 con 
tacts and only 32 half aerials, this leaves the contacts immediately 
before the north and south contacts free. These remaining contacts 
are joined together, and led to a non-directive aerial. A rotating 
switch, which bridges a diameter of the circle, and is joined to the 
transmitting apparatus, causes signals to be emitted first on the non- 
directive aerial and then successively on the directive aerials, begin- 
ning with that lying in the N.-S. direction. An observer listening 
on a non-directive aerial within the range of the transmitting station 
hears the signals from the non-directive aerials, and then the signals 
from the various directive aerials. The signals from the directive 
aerials will, however, not be of equal strength. When signals are 
being emitted from the aerial which points directlv towards the 
observer, the loudness of the received signals will be a minimum, for 
the Telefuken aerial radiates least in its own plane. 

In order that the observer may ascertain the direction of the aerial 
from which he receives the minimum strength of signals, he is pro- 
vided with a stop-watch. The rotating switch makes one complete 
revolution in half a minute, and the stop-watch is so adjusted that 
its hand also takes half-a-minute to make one revolution. The dial 
of the stop-watch is marked with 34 points, corresponding to the 34 
contacts of the rotating switch. The position of rest of the hand is 
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over the points corresponding to the contacts joined to the non- 
directive aerial. The remaining points on the dial of the watch are 
marked to agree with the directions of the directive aerials joined 
to the switch contacts in the corresponding positions. 

The second method by which the ship can obtain her bearings 
without the co-operation of an operator on shore, that, namely, in 
which the ship is fitted with a directive installation to ascertain 
the direction of a non-directive installation on the shore, has 
been developed by the Marconi Company, and is known by them 
as the Marconi wireless compass. In this system a modification of 
the Bellini-Tosi system is used ; but, as shown in Fig. 2, the opposite 
halves of each directive aerial are joined together at the top. The 
upper parts of the two directive aerials are insulated from one another. 
The bsses of the triangular aerie!s are cut in the centre and insu- 
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‘Fis. 2.—THe Marconi (BELLINI-Tosr) WIRELESS COMPASS. 


Jators inserted. The leads to the coils of the oscillation transformer 
are taken from each side of the cut aerial bases close to the insula- 


tors. Each aerial coil is divided in the centre, and a variable 


condenser inserted. "These condensers are arranged so that their 
capacity can be simultaneously varied by the motion of a single 
handle. With this arrangement of the acrial system it is found to 
be no longer necessary to make the dimensions of the antennæ com- 
parable with the length of wave to be received—a condition which 
evidently could not be met on board ship for the wave-lengths used 
in practical wireless working. 

In an actual installation fitted for experimenta] purposes on board 
the s.s “ Onward,” one of the cross Channel boats of the S.E. & C. 
Railway, the widths of the bases of the triangular aerials was only 
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Fic. 3.—WinRELEss INSTALLATION ON BOARD ss. ONWARD.” 


42 ft., and their height only 40 ft. The connections used on the 
“ Onward ” are shown in Fig. 3, which also indicates how the direc- 
tive aerials are arranged slantwise across the ship’s deck. The 
ordinary aerial and wircless installation are not altered in any way 
when the compass system is fitted, and are used for the wireless 
business of the ship as before. When signals are being sent, powerful 
inductive effects are produced in the directive aerials, and, to prevent 
the compass apparatus from being damaged, the switches shown in 
the aerial leads are opened. The protective spark-gaps across the 
pair of leads to cach aerial are inserted to provide a path for the 
‘Currents so induced. A pointer is attached to the axle of the ex- 
Ploring coil which turns in the space between the aerial coils. This 
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| pointer moves over a circular scale graduated in each direction from 
0 deg. to 180 deg. The pointer is adjusted so that when signals are 
being received in the line of the axis of the ship the pointer stands 
at 0. With the aerials arranged symmetrically with the axis of the 
ship the pointer will then bisect the right angle between the two seta 
of aerial coils. The pointer can, however, be independently rotated 
on the axle, so that if from any cause the aerials should not be sym- 
metrically placed with regard to the axis of the ship, the necessary 
adjustment can be made for the pointer to stand at 0 when signals 
are being received due ahead or astern. By means of the variable 
coupling between the intermediate running circuit and the detector 
circuit the intensity of the received signals can be reduced, and thus 
the position of the exploring coil at which the maximum strength of 
signals is obtained can be made very definite. 


**^ ^ Carborundum-Steel 
Detector in 
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% Fic. 4.—Connections or DETECTOR AND AERIALS (NoN-SKILLED 
OPERATOR). 


A carborundum -steel detector is used. This is mounted on a stand 
which can be rotated, so that by turning the detector half round the 
polarity of the voltage applied to the crystal from the potentiometer 
can be reversed. Also, by turning the detector through a quarter 
revolution the crystal is left disconnected, and is therefore pro- 
tected from damage when transmission is in progress. The arrange- 
ment shown in Fig. 5, by which the connection of the detector to the 
aerials is made through an intermediate tuning circuit, and in which 
the detector circuit is also tuned, is intended for use by skilled 
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Fic. 5.—CoxNEcTIONS or DETECTOR AND AERIALS (SKILLED OPERATOR). 


Operators. For use where non-skilled operators only are available 
the arrangement shown in Fig. 4 has been designed. In this case 
the exploring coil is joined through two blocking condensers directly 
to the detector. The aerial circuits alone are tuned, the detector 
circuit is aperiodic. 

With the Marconi wireless compass bearings can be taken to within 
2deg. In order to show that the reduction in the size of the aerials 
from the dimensions originally used by Bellini and Tosi has not 
made the arrangement very insensitive, it may be mentioned that 
on board the “ Onward,” with the installation described, using a 
600-metre wave, and with the connections shown in Fig. 3, signals 
were occasionally received from ships in tho Mediterranean while 
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the “Onward” was making her passages across between Boulogne 
and Folkestone. | 

The utility of these methods of taking bearings to ships depends 
on sufficient wireless stations being built on the coasts to give the 
necessary co-operation. With the svstems in which the bearings 
are actually measured on the ship, it is evidently desirable that the 
shore stations should be continuously in operation, and this neces- 
sitates the provision of some form of automatic transmitting gear. 
The French Government has taken up this question, and, after 
experiments with two stations near Brest, has decided to instal 
wireless lighthouses or ‘‘ radiophares ” round the whole French coast. 
These stations are being fitted by the Société Francaise Radio- 
électrique. 

Two contacts, in series with one another, are each under the 
control of a cam. A signal is only sent when both contacts are 
simultaneously closed. The left-hand cam closes the left-hand con- 
tact for a definite time during each revolution. and leaves it open 
during the remainder of the revolution. The right-hand cam, which 
is geared so as to turn several times while the first cam is making one 
revolution, closes and opens the right-hand contact, and so causes 
definite signals to be emitted during the time that the left-hand 
contact is closed. By varying these cams each radiophare can be 
caused to emit a distinctive signal. This automatic key is con- 
tinuously driven by means of a motor. 

In order to prevent interference between these continuously 
working radiophares and adjacent commercial stations, the recent 
Wireless Telegraph Conference in London has decided that thev 
should be so fitted as not to have a range greater thon 38 nautical 
miles, and a wave-length not exceeding 150 metres. 

An interesting application of directive working has been made in 
the Marconi duplex system. Two separate stations are erected at 
each end, one for transmitting and the other for receiving. The 
distance between these stations is only sufficient to prevent the 
receiving station, which is fitted with special apparatus to eliminate 
interference. being affected bv the transmitting station. The trans- 
mitting apparatus is worked from the receiving station by means of 
a connecting wire and rclavs. 

At both stations inverted L directive aerials are used. placed so as 
to radiate or reccive in the direction of the distant station. At the 
receiving station the aerial is joined through the primary coil of 
an oscillation transformer, the secondary of which is joined to the 
receiving apparatus. A second primary coil is wound on this trans- 
former, and this coil is connected to a small directive aerial, known 
as the balancing aerial, which is placed so as to receive from the 
direction of the transmitting station. The connections and adjust- 
ments of the receiving oscillation transformer are such that the effects 
produced in the main receiving aerial by the signals from the trans- 
mitting station are exactly neutralised by those produced in the 
balancing aerial. The signals from the distant end, however, atfect 
the main receiving aerial much more strongiv than the balancing 
aerial, and thus the detecting apparatus is actuated. The distance 
between the sending and receiving stations is quite sniall compared 
with the distance of the distant station. At Letterfrack, only 81 
miles from the large Marconi trans-Atlantic station at Clifden, a 
receiving station provided with a balancing aerial has been erected. 
Trans-Atlantic signals are received at Letterfrack without any 
interference being caused bv the signals from Clifden. 

Recently, at the Lizard Station, considerable trouble has been 
experienced ftom the signals from Poldhu, only 5 miles away. 

The balancing arrangement in Fig. 5 has, however, been fitted at 
the Lizard, and has practically eliminated the difficulty. In this 
case the balancing aeria! consists of a vertical rectangular loop of 
wire 10 ft. high and 40 ft. in length placed in the direction of Poldhu. 

The ordinary aerial is joined up in the usual manner to one coil of 
the magnetie detector, while the balancing aerial. provided with 
tuning adjustments, is joined to the other aerial coil of the magnetic 
detector. The two telephone coils are joined in series in such a 
manner that the effoets produced by the signals from Poodhu on the 
two aerials neutralise each other. Nignals from ships, however, 
affect the ordinary aerial much more strongly than the balancing 
aerial, and are thus heard in the telephones. 


Telegraphists and Signallers in the Royal Navy.—On 
Dec. 16 His Majesty the King approved of proposals of the 
Lords Commissioners of the Admire'ty to grant increases of 
pav to the officers and men of the Royal Navy and Roya! 
Merines: Telegraphists and signatlers vary from boy tele- 
graphists and hoy signa'lers (each Td. por day) to chief petty 
officer telegriphists (new svetein) end chief veomen of stenals 
(new system) euch 4s. 10d. a dev. and haf the men of the two 
list nentioned ratings sre etigibie for additional p. vof 6d. a dav, 
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SYNCHRONOUS AND ASYNCHRONOUS REACTANCE. 
BY J. REZELMAN. 


Summary.—The Author continues his investigations into the 
reactance of alternating-current machines. In this article he discusses 
fully the case of alternators having solid ealient poles, both single and 
poly-phase. 

79 k.v.a. Three-phase Alternator.—8-poles, 120 volts between. 
phases, 50 cycles, 750 revs. per min., with massive steel poles. 

Dimensions. 

Stator.—Int. diam. — 580 mm. ............ t —228 mm. 
[—210—2 x 10 mm....l;, 2 260mm. 
Slots 72(10:5 x 23)mm. ..t,— 25:2 mm. 
( Fig. 1.) 


Fic. 1.—DiAGRAM OF 75 K. V.4. ALTERNATOR. 
Rotor.— 
Ext. diam.=574 mm....... ..... O=3 mm. 
Pole shoe 150 x 260 mm. .....a— i9 - A 
" 998 3 

Section of pole— 158 sq. cm. 
Length of pole 108 mm. (Fig. 1.) 
Winding 325 turns per pole...... g= lk Q=1. 


I. Reactance with Rotor Removed. 


(a) Single phase—one phase only, ¢=3, Q=9, q/Q— 1/3- 
By calculation (Fig. 1) 


A -1s5(, 15 4 | 383x175 2x 1°75 
3x105 105 5x35+105 3542x106 
0:5 NE 
+15%, 0015 x x52) 
—1-88, 
12:5 x 50 x 12? 
whence z,,— 43x10" ^ x 26 x 1°88 =0°00867 0. 


The permeance 


i, - o9 [lo (7 T^ 44] 


or 3xs[o 68 +log(- e! Di - = 3°98,. 
whence g= 0:000075 x 26 x 3:98 2 000777. 
The stator end coils form a consequent pole winding. 


l,— 460 mm. 


1. 22:350 UIS eite ee t qu U,,—90 mm 
le= 110 mm......................U,, = 197 mm. 
2 x 460 
Hence La = 9 46 x 3 (log —90 )- 140, 
2 x 460 
and A72 046 & » (log ED — 119, 
iÍ 
and — z,, t rn = 0°000075(35 x 1-44-11 x E19) = 0*004660. 


The total reactance is thus 


2.000367 4-000717 - 000166 —0-0161c.. 
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"The test figures are— 


'Pressure. | Current. | Watts. | cos ¢. PR. —— bus 
18 , 10 |. 9 030 | 39 , 23 
ps8 ——— 
15a V 1—0:50? — 001560. 


The reactance 1s 100 


(b) Single phase, two phases in series. 
The permeance 4, retains the value of 1-88, whence 
2,,—0:003670) per phase. 
"The permeance 


À,—0:92 (log € 7 3") +08 x6[0-68+log(*7-)]}, 


3°5 
= 4:62, 
whence z,, = 0°000075 x 26 x 4:62 —0-0090c. 
and z,, = 0°00466 wv. 
The total reactance is thus 
Len + Ler + Lea = 0:00367 + 000900 + 0:00466 = 0:01733w. 
The test figures are— 


Pressure | Watts I*r Watts 
per phase. | Current, per phase. | 998 $ per phase Br ` 
BS. s =. pe 
197 , 100 65 0:33 39 | 167 
1:97 


The corresponding reactance is —~- V/1— 0:33? — 00185. 


(c) Three-phase. 


The test figures are— 


100 


Pressure 


Watts Ir Watts 
per phase. | Current | per phase. | 998? jperphase. Tr 
184 | o ' 68 | 03 | 3 1-74 
1:84 


The corresponding reactance is 100 v 1—0:312 —0:0171o. 


II. Reactance with Rotor in Position. 

The rotor being stationary, the two positions—antagonistic 
and transverse—must be considered. 

Measurements have been made at 50 frequency with the 
excitation winding open and closed. The ohmic resistance of 
the rotor windings is 5:4. 


A. Single phase—one phase only. 
(1) Antagonistic position (Fig. 2). 


T 


Fic. 2.—SiNcrLE-PHhaAsE. 


ONE PHASE ONLY. ANTAGONISTIC POSITION: 


The following are the test figures :— 


| | ! 


. Excitation winding. 


| i 2:3 x I?r | 
Pressure. Current. Watts. | cos ¢. per phase. ! | i 
| | rotor open. rotor closed. 
225 | 100 | 128 |057 90 39 0 
2:0 | 100 110 0:525 90 0 0:4 


The reactance with the excitation winding open is thus 


AV I—087— 001850, and with the winding short-cir- 
2:10 


euited 100 V 1—0:525? —0-01790. ; it follows, therefore, that 


the reactance of our machine without rotor is smaller than its 
reactance with the rotor in the antagonistic position. 


The stator permeances 4, and 4, retain their values, hence 


Ln, = 0:00367(o and z, — 0:004660., whence 


Leny + Cou, = 07008830. 
For a pole arc a=0°65 and g=Q/3 we have 


* 
joe: 0-924 log( 2) +0,} 
1 


A . 
(for g=3) = 0-92 (log (77) 4- 0:66 —]8 
and x, 0-000075 x 26 x 1:80 — 0-003510. 


In this antagonistic position the magnet coils on the rotor 
are subject to induction; an E.M.F. of 39 volts is measured 
between the rings of the excitation winding on open circuit. 
This E.M.F. is prcduccd almost entirely by the flux corres- 
ponding to the ohmic losses in the bobbins supporting the coils, 
which form a closed turn (Figs. 1 and 3). The bobbins are of 
zinc with a bronze end plate. 
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Assuming that the current is uniformly distributed in the 
section of the bobbin, the combined resistance of each bobbin 
is found to be 0:0001w. at 40°C. The resistance of eight bobbins 


.| In- series, reduced in terms of the excitation winding, becomes 


2 
0:0001 x8 x C —85o. 


39 048 


The induced E.M.F. is 39 volts, whence the current 85 


ampere and the corresponding ampere-turns 
0:46 x 8 x 325 — 1,200. 
. We have the same number for the stator 
100 x 12= 1,200 A.T. t 
Let us now determine the value of the flux which produces 
the E.M.F. of 39 volts in the excitation winding; it is 
39 x 108 
D= £44 x50 x 8x 325 
=0°00675 x 108. 


The lines of force do not penetrate the whole of the iron of 
the pole limbs, but we may assume that they can develop 


and the current less. 
winding ¢g=Q/3, with which we are dealing, the A.T. of the stator 
have full effect, since they completely embrace the pole shoes. 
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periphery of the pole limbs having a length of 530 mm. (Fig. 3), 
the useful section, for a thickness of 1 mm., will be 53 x 0:1—5:3 

; 0:00675 x 106 
sq. cm., whence the maximum induction B—- —- 5.3 
=1270. There is no saturation, and the results should there- 
fore be independent of the value of the current used in the 
tests; actually the reactance is constant for currents from 95 
to 250 amperes (see Fig. 11). We thus arrive at the very 
simple conception of replacing the massive pole limbs by hollow 
cores having a thickness of 1 mm. 

With the excitation winding short-circuited the measured 
current was 0'4 ampere for 100 amperes in the stator. The 
A.T. are respectively 12 x 100=1,200 and 8 x 325 x 0:4— 1,040 

. 1,04 
and their ratio =; 


1,200 0:866. The A.T. of the rotor are sensibly 


the same as those of the stator, hence it follows that the cur- 
rent in the zinc bobbins, together with the corresponding losses, 
will have disappeared. The ohmic resistance of the magnet 
windings being 5-4w., the loss produced by the current of 0°4 
ampere is only 0:4? x 54— 0:86 watt. 

On short-circuiting the magnet. coils the wattmeter should, 
therefore, indicate a diminution in the watts absorbed equal 
in magnitude to the losses in the zinc bobbins, viz., 0:462 
x85—0:86—17 watts; actually a diminution of 18 watts is 
measured. 

It is to be further noted that this value should correspond 
to the product 


Crotor open ~~ Urotor cl sed = 39 x 0:4. 


For the permeance of the rotor it is sufficient to consider 
Àa, which we divide into two parts— 

(1) That correspording to the pole shoe with length 
l, 2 270 mm., ard 

(2) That corresponding to the limbs with length J; — 220 mm. 
(Fig. 1). 


10 3 x18 2x18 
(1) 4,1 25(1 5X79 B x68 +124 ' 6842 x " URB 
90 
pA Ézq v aper em risum =U 
the formula 1:25 x ——— -—— - being used where gna, and 


Ar max. — T3min. 


T3mi,: are the maximum and minimum distances between the 
lateral faces of the conical opening between the poles. 


Fia. 4.—SiNcLE-PHasE. 


ONE PHASE ONLY. 


TRANSVERSE Position. 


The reactance of the rotor (reduced) becomes 


y, 125x50x12 


Ax1xigs (056 x 27+-0°25 x 22) x k= 0°00466k 
and the total reactance z,+2'.=0-01184+0-00466k. The 
coefficient k is introduccd to take account of the lines of force 
which pass between the pole flanks. 

From the experiment with the excitation winding short- 
circuited, | 
2; +7'4=0°0179e ; 


0:01184 + 0004665 — 0:0179, 


then 
whence 0:00466% = 0:006 
and k=1°30. 


1. Transverse Position (Fig. 4). f ok 
In this position the magnet coils are not subjected to any 
induction ; the test figures are— 


| | 
2:8 x Ir. | CEST | Reac- 
Sredeure, Current, Watts. cos ¢. r phase. | eVI -cos $. | tanco; 
61 10 ' 370 , 0-61 90 | 485 | 0:0485 


| | 

The permeances 4, and 4, are unaltered, hence 2,.,+2%eq 
= 0:00833c, and there remains for Raz 0:0485 — 0:00833==0°04a. 
If the pole shoes were laminated the main field could form 
freely in them and there would be neither cnmpensation nor 


Fic. 5.—SINGLE-PHase. ONE PHASE ONLY. TRANSVERSE POSITION, 


Saturation. The reactance Ra in this case would be (as for 
preceding machines) : 
T 
NU CMT — M 
A+Vor, 217+V3 x35 
Further, ¢,=0°5 for a—3, 4—3, Q=9, and concentric pole 
shoes, then 
1x50x12? 228 Et. Mie 
Ra= gio C2 pgs (05700780. 
For 100 amperes we would thus have a pressure of 100 x 0'073 
—T'3 volts, and a flux per pole 
1:3 x 108 l P 
Ds—z15x50x12^ ^9 204 x 106. 


The length of the pole shoe being 270 mm., the section, for a 
thickness of 1 mm. is only 2-7 cm.?, whence the induction 


where —]1:01. 


kF 


x27 


6 
density pax —110,000. 
We should thus have complete saturation; actually the 
0-04 : 
measured reactance is smaller , 0.973 ^ 099, which corresponds 


to a flux D,,— 0-161 x 108. 


the useful 


For a mean flux density B — 20,000, 


:161 x 105 
section would be e 0,0 od. —8:05 cm.?, and the 


2205 3mm. The reluctance of the 


transverse magnetic circuit is thus augmented by reason of the 
saturation of the concentric surfaces of the pole shoes ; It 
follows that the readings will depend upon the intensity of the 
current employed in the experiments—that is to say, a larger 
value will be found for the reactance R,, when a weaker] 
current is used. In addition the penetration of the lines of 
force normally into the concentric surfaces of the shoes will 


* 4:15=5 x 0:917, where fo, = 0'91 as for a two-phase winding g =8, . 


depth of magnetisation 


+ See later and Fig. 11. 
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give rise to circulating currents at their periphery, resulting in a 
fairly marked increase in the reluctance (see Fig. 5). 


In the previous case, single-phase, one phase only, the 
superior fields of the stator and rotor oppose each other, being 


From the experiments above, the reactance single-phase | equal and opposite. 


one phase only determined with a current of 100 amperes at 
50 periods per second has the values :— 


(a) With rotor removed  ...................... 0-0156% 

(b) ,, » in the antagonistic position 0-0179w 

(e) ,, »  , transverse  ,, 0-0485 
Single-phase, Two Phases in Series. 


Reactance per phase in the antagonistic position Fig. 6. 
The best figures are — 


| . * E . . 
| Watts 1-671, | Excitation winding E 
per Current.! pər Cos $ per | " | T 
phase. , phase phase. = open. Rotor closed. 
————— | | | | —À—————— 
2-15 | 100 | 122 | 0-445 | 39 6 0 
2-65 100 | 100 0-37 39 | 0 | 0-66 
2-15 


— 


The reactance with the field circuit open is thus 100 


4/1— 0-445? —0-02460, and with the winding short-circuited 
vo V 1—0-3772=0-0245w ; it follows that the reactance of 
our machine without the rotor is less than that with the rotor 
in the antagonistic position. 

The permeances A, and 4, retain their value, hence z,4, 4- z,,, 
— 0-008330 per phase. 


For the pole arc a—$ and =" 
taken as one half of its value single-phase, one phase only 
(see Fig. 6) ; that is to say, 


the permeance 4, may be 


jn o= Fn, a7 1092 flog T. H0 = = ~0-9, 
and the reactance per phase :— 
Zax, = 0-000075 x 26 x 0-9 —0-00176c. 
The voltage measured between the excitation slip rings is 


65 volts—e., aa —1:67 times the value previously obtained 


' 39 


Two PHASES IN SERIES. 
POSITION. 


Fic. 6.—SINGLE- PHASE. 


ANTAGONISTIC 


with the same stator current in one phase only; the short-: 


circuit current in the closed field circuit is 0-66 ampere, there 
os 1:65 
04 en 

On short-circuiting the field coils the watts absorbed again 
are diminished by about e, x 1, —65 x 0-66=43 watts. 


The field A.T are 8x 325 x 0-66 —1,720, against 2 x 12 x 100 
120 
—2,400 on the stator ; the ratio being ; in o 97. With one 
phase only, the ratio was 0-866 ; the diminution is due to the 
different arrangement of the stator conductors along the peri- 
phery, causing part of the turns no longer to embrace the pole 
shoes completely. As a further consequence fields of higher 
orders (harmonics) are set up. 


is thus an augmentation of 


The reactance of the rotor winding, reduced in terms of the 


0-72 
0-866 x 0-006 o. We can 


write 2sn,=1-6 x 0-006 —0:0096« per phase; hence, for the 
superior fields we have left :— 


Ly = 0-02450 — 0-00833 — 0-00960 =0 00480. 


Compared with the reactance for the rotor.circuit open 
(laminated), 


R, per phase — Rs + R= Rs + Lan, + Leng + Vek, 
69x50x12? 22-8 x 0-515* 


stator, will be a little less than (2 x 


C dx10 oikoa "4 ROON 
=0-139%, 
we find, 
0-0048 ] 


To complete the research the following experiment has been 
carried out with the field winding open ; the rotor was kept 
fixed in the antagonistic position, and the impedance measured 
with two phases in series for a constant current of 100 amperes 
and various frequencies from 25 to 100. | 


Experimental Results. 


Fre ‘Pressure Cur- Watts | e. Ze Re- 
a per per |Cosø. Rotor. E/1— cos?*$ | -o 
quency | phase rent phase. , open. | actance. 
25 | 1:77 | 100 | 103 | 058 58 | 145 0-0145 
50 2-1 100 121 ; 0-45 64 | 2-41 0-0241 
19 | 3-65 100 143 0-39 70 3-36 0:0336 
95 455 | 100 | 159 | 035 74 | 42 0-0425 


25 100 


75 


50 
Frequency. | 
Fic. 7.—REAcTANCE VOLTAGE. SINGLE PHasE. Two PHASES IN SERIES: 

IN THE ANTAGONISTIC POSITION AS A FUNCTION OF THE FREQUENCY. 


plotted as functions of the frequency ; it is obvious that these 
voltages are not proportional. Further, the reactance voltage 
Ey l—cos?ọ varies between these limits approximately follow- 
ing a straight line ; as a function of the frequency, the pressure 
curve is approximately of the form A+B ~, and for our case 
0-5 4- 0-038«. 
100 
frequency, 50 periods, the reactance thus becomes (0-005 
+0-019)w. On comparing these terms with the preceding. 
calculations we notice that the value of the first term (0-005) 
is almost equal to the reactance x. It can be admitted ;that. 
this term really corresponds to the reactances of the superior 


0-5+0:-038~ , whence the reactance For normal 


——— 


a a a D 


* See later. y 
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fields ; its independence of the frequency can be explained by 
the penetration of the massive pole shoes giving rise to currents 
having a demagnetising action increasing with the frequency. 
Experiments at constant frequency show that the reactance 
in the antagonistic position 1s independent of the current ; 
experiments have been made from 25 to 250 amperes 


(Fig. 11). 


As a second experiment the impedance of the rotor excitation 
winding has been measured at various frequencies and pres- 
sures, the rotor being in position. Fig. 8 shows that 1t varies 


Fic. 8.—IMPEDANCE OF THE FIELD CIRCUIT AS A FUNCTION OF TJE 
FREQUENCY. 


but slightly with the frequency; further, the impedance is 
independent of the applied voltage (the experiment was carried 
up to 500 volts 50 ~), and it scarcely varies when the stator is 
removed ; in this case there is only a decrease in cos ọ to 0-90 
at 50 periods. It will be remembered that the ohmic resis- 


Two Paases IN SERIES. 
PosiTION. 


Fic. 9.—SINGLE- PHASE. TRANSVERSE 


tance of the field coils is 5-4c, and that of the zinc bobbins, 
which constitute a secondary winding with a very small leakage, 
85w reduced in terms of the primary windings of the magnets. 


2. Transverse Position. (Fig. 9.) 


Test Results. 
Pressure ,. | Watts i EPERE 
per phase. : Current. | per phase. Cs. | Ey/i—cos*g.; Reactance. 
580 | 100 | 260 | 045 5-20 | 0-052 


The permeances 4, and /, are the same as previously, then 
Len + Za = 0-00833Ww, and there remains R,,— 0-052 — 0-00833 
—0:0437c. 

With neither saturation nor compensation by the eddy cur- 
cents circulating in the solid pole shoes, we should have 


4 x 50 x 122 


Ra-2x — x10 - x2Tx 


:8 
1-01 x 0:3 (97 (0-293a,)u. 


Now, a,*=0-27 for a—$, g=6, Q=9 and concentric pole 


shoes. Then, , 
R,,—0-293 x 0-27=0°078. Experiment gives 0-04370, 
whence the ratio Tora =0°55, as for single phase, one phase 
"Ul 


only. Measurements of the impedance at various frequencies 
and constant current of 100 amperes have been carried out on 
the stator, two phases in series, and with the rotor in the 
transverse position. Fig. 10 shows:the reactance voltage 
E4/1-— cos? o as a function of the frequency. We see that the 
first part of the curve—from 25 to 60 ~—is, as for the antago- 
nistic position, approximately of the form A+ B c, and for our 
case 1 4- 0-08 ~. 


0 50 100 
Frequency. 

Fig. 10.—REaCTANCE VOLTAGE. SiNGLE-.PHasE. Two PHASES IN 
SERIES IN THE TRANSVERSE POSITION AS A FUNCTION OF THE FREQUENCY 


AT CONSTANT CURRENT— 100 AMPERES. 


In the antagonistic position we found 0-5 4- 0-038 ~; we can, 
therefore, conclude’ that the values are practically ‘propor- 
tional, and that for the test current of 100 amperes, the antago- 
nistic is about one-half of the transverse value. 

It is interesting to notice how the straight line for the cal- 
culated reactance (Rat+2sn, + Zu = 0:079 4-070083 =0-0873 Q 


0 


Fis. ll.—Reactavce VOLTAGE. Sriao5,5 País. Two Paaszs IN 
SERIES, AT CONSTANT FREQUENCY AND VARIOUS CURRENTS. 


for 50 cv) is a tangent to the curve at low frequencies, where the 
demagnetising influence of the secondary currents disappear. 

The reactance in the transverse position has been measured 
at constant frequency c=50, and currents varying from 25 to 
250 amperes (Fig. 11). The results prove that the reactance is 
greater with small values of the test current, but that the 
compensation produced by the currents in the pole faces is 
sufficient to keep this reactance perceptibly below the theo- 
retical values for laminated pole faces. 

(To be concluted.) 


* With laminated shoes and a—$, the coefficient a, for q— 2Q/3 is 
practically one-half of that for q— Q/3; in fact, the winding g=Q/3 is 


equivalent to a winding 11 (2. and the winding q— 2Q/3, to one 
with g—1 (S) : 


We can thus say for a pole arc a-- $, one phase of a three-phase winding 
having Q slots per pole is equivalent.te one phase of a two-phase winding 
having 2@/3 slots per pole, and the two phases in series are equivalent to 
both phases of the above two phase winding in series. 


“MAGNETIC MEASUREMENT IN IRON AND STEEL 
. WORK. 


— + 
- - - 


The magnetic testing of iron and steel is rapidly becoming 
a matter of considerable importance in the physical labora- 
tories which now-a-days form an essential part of the equip- 
ment of every up-to-date steel works, and the increasing 
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Iron and steel castings are required for the yokes and field 
frames of motors and generators and wrought-iron forgings for 
field-magnet cores. In such cases high permeability is the 
vital point. Sheet-iron stampings are required for alternator 
field-magnet cores, for alternating-current electro-magnets 
generally, and above all, for transformer cores. High per- 
meability is a necessity here also, but as in this case the mate- 
rial is subjected to a cyclical variation in the magnetic force 


demand for iron and steel of a quality suitable for the various | other qualities become important. The hysteresis and coercive 


Pu EM i 
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Fic. 1—Apraratus FOR TESTING [RON By THE BALLISTI C METHOD. 


requirements of the electrical engineering industry has led to 
considerable developments in this direction, more especially 
in the class of measuring instruments suitable for use in a works 
laboratory. Not only are such tests essential for uniformity 
of production and to meet the customers’ specification, but the 
investigation of the thermo-magnetic properties of steel throws 
a considerable light on the structure of the material, and, in 
fact, forms an important branch of the science of metallography, 
the results obtained supplementing both photo-micrographic 


_ —— 


force should be as small as possible so that the energy expended 
in reversing the magnetisation of the iron is a minimum. In 
addition, the eddy currents produced when the magnetisation 
varies must be kept es small as possible by increasing the elec- 
trical resistance of the material. Great improvements have 
recently been made in this direction by the addition of smal! 
quantities of silicon to the iron. Permanent magnets are 
required for innumerable purposes, particularly for measuring 
instruments, supply meters, &c. The recent greatYexpansion 


Fic. 2.— VIEW OF MAGNETISING APPARATUS, 


and thermal analysis. For example, the well-known fact that 
steel becomes almost non-magnetic above the recalescence 
point shows that its molecular structure and magnetic pro- 
perties are closely inter-related. ET 
Various grades of iron and steel are required in the electrical 
industry, and the magnetic qualities employed vary very 
greatly, depending on the use to which the material is to be put. 


in the motor car trade and the development of “magneto ” 


ignition has led to the demand for a high-grade permanent 


magnet, capable of retaining its magnetism under severe vibra- 


. tion and rapid changes of temperature. The necessary quali- 


ties of a good permanent magnet are alinost the exact opposite 
of those required in the case of transformer sheet with its low 
coercive force and high permeability. In a permanent magnet 
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coercive force should be as high as possible, while the permea- 
bility is usually low. The composition of the steel is naturally 
quite different in the two cases, and for permanent magnet steel, 
additions of chromium, tungsten and molybdenum give the 
best results. Mention should, perhaps, also be made of the 
remarkable effects of large percentages of nickel on the mag- 
netic properties of steel. These nickel-steels may be made 
almost non-magnetic, and are of cons:derable importance in 
battleship construction where the neighbourhood of large 
masses of steel affect the compass:s. Some of these steels, 
which at ordinary temperatures are non-magnetic, have a critical 
point considerably below 0°C. and, if subjected to a sufficiently 
low temperature, regain their magnetic properties. From the 
preceding brief survey of the materias ic will be seen that the 


Fic. 3.—EPSTEIN APPARATUS. 


more important measurements required may be roughly classi- 
fied as follows : (1) Determination of the magnetisation curve 
of samples of materia!s such as dyaamo cast steel, transformer 
sheet, &c.; (2) determination of the energy losses due to 
hysteresis and eddy currents in transformer sheet; (3) deter- 
mination of coercive force, remanence, &c., in permanent 
magnets. We describe below some of the numerous instru- 
ments designed by Messrs. Siemens Brothers, of London, for 
this purpose. 


Ballistic A pparatus.—By means of this apparatus the com- 


plete magnetisation curve may be determined with the highest 
„accuracy. The test sample should preferably be in the form 


Si 


unmute 


TTL 


eem aum aE $ 


by means of a suitable switch, and the resulting deflection of 
the ballistic galvanometer produced by the change of magnetic 
flux in the search coil is a measure of that flux. The apparatus 
consists, therefore, of a ballistic galvanometer lamp and scale, 
the necessary switches, resistances, &c., and a suitable ammeter 
and shunt for measuring the magnetising current which is 
supplied by accumulators and regulatcd by a switch rheostat. 
A standard of mutual inductance is also required for standard- 
ising the ballistic galvanometer. The complete apparatus 
(with the exception of the galvanometer and accumulators) 


Fia. 4.—ARRANGEMENT FOR HOLDING SHEETS. 


mounted on a suitable table permanently wired up is shown in 
Fig. 1. Asa good deal of vibration is generally present in steel 
works the galvanometer is suspended by means of wires from 
a bracket fixed to the wall or ceiling, and it has been found in 
practice that this arrangement completely eliminates vibration 
troubles. Owing to the convenient arrangement of the appa- 
ratus and the careful choice of suitable windings, scales, &c., 
measurements can be very easily and rapidly carried out. 
Siemens Magnetising Apparatus.—The general appearance 
| of this apparatus is shown in Fig. 2. The results obtained are 
| the same as with the ballistic apparatus described above, but 
the accuracy 18 not so high. On the other hand, the instru- 


Fic. 5.—MopiFIED ARRANGEMENT OF TESTING APPARATUS. 


of a complete ring cut from the solid without joint of any kind. 
As, however, ìt is not always practicable to obtain samples in 
this form, a yoke has been designed to take rods or bars (about 
6 in. long and 1 in. diameter) which are fixed in position by 
means of special clamps. The method of measurement is 
practically the same whether the ring or yoke 1s used, and con- 
sists In magnetising the specimen by passing a current through 
a coil of wire wound round it and measuring the magnetic flux 
produced by means of a search coil connected to a ballistic 
vaivanometer. The magnetising current is suddenly reversed 


ment is more robust, is not affected by vibration, and does not 
require the use of an electric lamp or sensitive galvanometer. 
It is fitted with a large pointer and open scale which ia cali- 
brated in magnetic lines of force per square centimetre, so that 
direct readings are obtained without any calculation. It is 
therefore particularly suitable for works use. The sample to 
be tested is usually in the form of a rod about 6 in. long and 
1 1n. diameter, but, if necessary, it may consist of a bundle of 
strips or wire. Inside the case of the central instrument in 
Fig. 2 is a massive semi-circular yoke of soft iron in which the 
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vod to be tested is fixed by suitable clamps so as to complete its 
magnetic circuit. A fixed magnetising coil surrounds the rod. 
The yoke is cut through at its mid point and in the cylindrical 
gap a pivoted coil is fitted. A constant current is passed 
through it so that when the rod is magnetised the pivoted coil 
deflects, such deflection being proportional to the permeability 
of the sample rod. The whole of the yoke, coil, &c., are en- 
-closed in a circular metal case. 

Epstein Apparatus.—-This outfit is intended for the deter- 
mination of the hysteresis and eddy current losses in trans- 
former sheets. The essential portion of the apparatus consists 
of four magnetising coils arranged in a square (Fig. 3). The 
sample of sheet to be tested is cut up into strips 50 cm. long by 
3cm. wide, which are formed into four bundles and placed 
inside the magnetising coils described above. The ends of the 
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sheet it is very important to use a sufficient quantity, as the 
magnetic qualities may vary considerably in various parts of 
the sheet, and this is the reason why the Epstein apparatus has 
been designed to take so large a weight as 22 lb. It is generally 
advisable to cut some of the strips in the direction in which the 
sheet has been rolled and some at right angles to it. An alter- 
native arrangement for holding the material has been designed 
(Fig. 4) which will take complete sheets without any cutting. 
The sheets are inserted in a drum winding so as to form a closed 
magnetic circuit. This arrangement is, however, much larger 
and more cumbersonie in use than the Epstein square, and is 
naturally more expensive. | 
Differential Methods.—It is generally necessary in the case of 
transformer sheets to determine the magnetisation curve as 
well as the iron losses, and although this could easily be done 


M = MAGNETISING COIL.) 

S = SECONDARY COIL. 

N * STANDARD SAMPLE. 

X = SAMPLE TO BE TESTED. 
W = REGULATING RESISTANCE, 
G = GALVANOMETER. 

A = AMMETER. 

K = COMMUTATOR. 


B^ R = CURRENT REGULATOR. 
" aa B = BATTERY. 


Fic. 6.—DIaGRAM OF CONNECTIONS. 


‘strips are held in position by suitable clamps and are pressed 
together by set screws so as to form a closed magnetic circuit. 
The total weight of sheet required is about 22 lb. An alter- 
nating current of known frequency and wave-form is passed 
through the magnetising coils and the energy absorbed is 
measured by means of a dynamometer wattmeter. The flux 
-density in the iron is deduced from the voltage across the coils 
by means of a simple formula. The frequency is measured by 
a frequency meter of the vibrating tongue pattern. The iron 
losses as measured by the wattmeter, divided by the weight of 
the strips, then give the loss in watts per pound at the known 
frequency and flux density. The usual frequency is 50 cycles 
‘per second and flux density 10,000 to 15,000 lines per square 


Fic. 7. M4: NETOMETER. 


centimetre. The wave-form of the alternating-current supply | 


should be as nearly sinusoidal as possible and, if desired, a 
special 5 kw. motor generator 1s supplied which has been speci- 
ally designed to give an exact sine wave. By means of a 
rheostat, the speed can be varied from 600 to 1,800 revs. per 
min., corresponding to frequencies of 20 to 60 cycles per second. 
The complete outfit consists of an Epstein square, voltmeter, 
wattmeter, ammeter, frequency meter and the necessary 
switches, resistances, &c. All the instruments are of the pre- 
cision type with pivoted coils and direct-reading scales. In 
'order to obtain really reliable results when testing transformer 


by cutting down a few strips to fit the magnetising apparatus 
described above, or by cutting complete rings for the ballistic 
outfit, it is, of course, a great advantage to be able to make the 
tests on the same sample strips as are used for the Epstein 
square. This may be done as follows: A second Epstein 
square is used which contains four standard bundles of strips, 
the magnetisation curve of which is known. The two squares 
are then connected up differentially, as shown in Fig. 6, in 
which Mn, N and Sn represent the windings and sample in the 
standard Epstein square and Mz, X and Sz those in the square 
formed by the samples under test. The regulating resistance 
Wz is varied until there is no deflection on galvanometer G. 
The effective value of the resistance is then directly propor- 
tional to the flux density in X, and as its switch contacts are 
calibrated directly in magnetic lines of force per square centi- 
metre, the whole arrangement is direct reading. The galvano- 
meter G is of the suspended moving-coil type with a pointer 
and scale, and does not, therefore, require any lamp or separate 
reading scale. It is not affected by any but the most severe 
vibration. The accuracy obtained is high, because, owing to 
the differential arrangement, errors due to leakage. demagne- 
tising factor, temperature variations, stray fields, &c., cancel 
out. In order to avoid the necessity for two Epstein squares, 
a modified arrangement has been made (Fig. 5) in which two 
straight solenoids .on the same base board replace the two 
Epstein boards. In this case, however, only part of the Epstein 
bundle is used. On the other hand, the current is small and 
the arrangement is more compact. The differential method 
has also been applied to the determination of iron losses. Two 
Epstein squares are used, one containing standard samples 
whose losses are known. The method of connection 1s similar 
to that shown in Fig. 6, except that the galvanometer is re- 
placed by a differential wattmeter. 


Siemens Magnetometer for Permanent Magnets —One may 
divide the tests in connection with permanent magnets into 
two classes ; those made on the bar steel before hardening and 
those made on the finished magnet after hardening and mag- 
netising. The first class of tests are carried out by means of 
either the ballistic apparatus or the Siemens magnetising appa- 
ratus, described above. The steel sample is either a solid ring 
or a cylindrical rod, and values of " coercive force" and 
“ remanence " are obtained by carrying the iron through a 
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complete cycle of magnetisation. After the steel has been 
made up into finished magnets, and these have been magnetised 
and aged, it is necessary to have some rapid and convenient 
method of measuring their strength. The instrument shown 
in Fig. 7 has been specially designed for this purpose. It con- 
sists essentially of a pivoted coil turning in the space between 
two soft iron poles and a central core, the arrangement being 
the same as in the usual type of moving-coil ammeter. The 
coil is fitted with a pointer which passes over a graduated scale, 
and both it and the pole-pieces, &c., are enclosed in a dust- 
tight case. When the magnet to be tested is placed in position 
on the magnetometer the coil comes within its magnetic field 
and will deflect if a current is passed through it, such deflection 
being proportional both to the magnitude of the current and 
to the strength of the field. If the current be kept constant 
and the field varied (by replacing one permanent magnet by 
another) the deflections of the instrument will be a measure of 
the respective strengths of the magnets used. The complete 
apparatus consists of the magnetometer proper, an ammeter and 
rheostat for measuring and regulating the current and a dry 
battery. 

The instruments briefly described above by no means exhaust 
the list of apparatus designed by Messrs. Siemens Brothers & 
Co. (Ltd.), for this class of measurement. Considerations of 
space forbid more than a mention of the Du Bois magnetic 
balance, the magnetometer for small horse-shoe magnets, 
special apparatus for use with prolate spheroid samples, dia- 
Magnetic steels, and apparatus for testing the electric con- 
ductivity of steel samples. 


THE GENERATION AND ELECTRICAL TRANSMISSION 
OF POWER FOR MARINE TRANSPORTATION. * 


BY W. P. DURTNALL. 


Summary.—The problem of marine propulsion is stated, and an his- 
torical survey is made of the different solutions. The thermal and pro- 
peller efficiencies of steam-driven ships are discussed. and the conditions 
that the motive power must comply with are tabulated. "The steam 
turbine is considered, and is shown to be unsuitable for direct coupling 
to the propeller shaft. Finally an electric transmission system, known 
as the “ Paragon," is advocated and described. The equipment of the 
U.S. ship " Jupiter " is mentioned. 


The author begins bv stating the problem of marine propulsion— 
“ to produce economically a sufficient thrust to overcome the resis- 
tance met by the ship when moving through water, and there are 
only two media—air and water—in which this thrust can be pro- 
duced." 

The Paper proceeds to review historically the solutions which 
have been presented, from the Roman slave galleys up to the “ Great 
Eastern " and the " Saxonia." The disadvantages of reciprocating 
steam engines are, for passenger steamers, the unavoidable vibration, 
and for warships, the fact that the evlinders are above water-level. 
wa The measure of the commercial efficiency of a ship in the mercan- 
tile marine is roughly the ratio of the dead-weight of freight carried 
at a given speed to the amount of fuel consumed in the process. 
The effective horse-power produced on a ship is measured bv the 
thrust produced in pounds x vessel speed in feet per minute—33,000. 

The losses and their causes may be roughly stated as follows :— 

Fucl heat distribution. 


Per cent. 

Heat in gases passing through funnel (some part of this 
is used for maintaining boiler draught ).................. 20 
Surface radiation from boiler ................ ecce eee ee 10 
Heat absorbed by condenser and auxiliaries................. í 56 
Steam friction in ey lindet cc) axes sdecsiaendanwev els Syawsbs te 2 
Steam condensation in evlinder ...................Leeeeeeeeeeees 2 
Mechanical friction in engine and propeller shaft............ 3 
Propeller and other losses .............. Leere 3 
96 

Thermal propulsive efficiency —/.e.. efficiency of propul- 

sion expressed as a percentage of fuel heat ............ 
100 


That is, the equivalent of 100 n.p. in fuel units at the furnaces 
produces onlv 4 H.P. of actual propulsive effect, or the “ thermal 
propulsive efficiency " is only 4 per cent. 

* Abstract of a Paper read before the Society of Engineers (Incor- 
porated). 


It is well known that a screw propeller, to produce a maximum: 
thrust, must run below a certain critical speed, beyond which slip'and 
blade friction losses occur, and cavitation sets in. The results of 
numerous trials show that the pressure per square inch of projected 
area is approximately llb. for every 1,000 ft. per minute circum- 
ferential velocity of the blade tips. At full speed and power the 
pressures seem to be, for slow cargo vessels from 51b. to 61b. per: 
square inch, for ocean-going mail steamers from 6b. to 71b., for 
cross-channel boats 7-5 lb. to 8-5 lb., for cruisers and battleships 8 Ib. 
to 10-5 1b., and in some torpedo craft 91b. to 111b. About 9 lb. per 
square inch or rather less is the lower limit for turbine screws and 
from 10 lb. to 11 lb. for fast-speed vessels, but pressures greater than 
about 11 lb. per square inch seem to give low thrust efficiency. The 
pressures r ferred to are estimated mean pressures, as there exists 
no method uf determining accurately the local intensity per square- 
inch, though it may be assumed in some cases. 

Propeller efficiency presents a complicated problem, depending on 
the form and speed of the boat. Small-diameter high-revolution 
screw propellers have been found to give much less thrust when the 
vessel is travelling against à head wind or tide, and such propellers 
are run close to the speed at which cavitation sets in, so that in case 
of rea] necessity for a spurt at high revolution speed to meet certain 
conditions when entering harbours, &c., there is à very small margin 
for increase of speed before cavitation sets in. Low-speed pro- 
pellers with their larger blade surface have a greater holding power 
under the above conditions, with the material advantage of allowing 
a reasonable increase in revolution speed to mect certain requirements 
at sea, which are not possible with the high-speed type of propeller. 

There is now a noticeable tendency to increase the diameter and 
reduce the revolutions of the propeller, while the use of twin screws 
is being advocated in place of triple or quadruple screws for heavy, . 
high-speed vessels. The revolution speed is of great importance in 
connection with the means of driving the propellers, the fuel con- 
sumption and consequently the “ thermal propulsive efficiency ” of 
the ship at a given speed. 

Until a suitable type of internal combustion engine appears, . 
steam will continue to be used for heavy marine propulsion; its 
economical generation is therefore of the very highest importance. 
A gas-fired steam generator shown at the recent Engineering Ex- 
hibition is stated to have a thermal efficiency as high as 90 to 93 per- 
cent., and in the author's opinion the crude and old-fashioned 
methods of generating steam for prime-movers in furnaces are 
doomed, and will be superseded by this new and more efficient 
method. 

The experience of sea-going engineers shows that the motive: 
power for driving the propeller should conform to the following con- 
ditions: (i.) The driving power must be simply and quickly rever- 
sible. (ii.) It must be capable of being started and stopped quickly. 
(iii.) It must be capable of being promptly speeded up and down 
from dead-slow to full speed, or even in case of emergency be capable 
of giving out power sufficient to produce speed above the normal for: 
short periods of time.  (iv.) It must be capable of being kept running 
at any desired set speed and of running economically at that speed 
for very long periods. (v.) It must be capable of working well and 
reliably in smooth or rough water. (vi.) It must meet the previous 
conditions without racing or showing more than, sav, 5 to 8 per cent. 
deviation from the normal set speed, and in the case of heavy rolling, 
mcans should be provided to vary the power automatically from 
port to starboard propellers when operating two or more propellers. 
(vii.) All working parts must be readily accessible for overhauling and 
adjustment. (viii) The driving machinery must be economical in 
fuel at all speeds, especially at the normal full speed at which it is 
generally run, and the machinery should have the least number of 
working parts. 

Fractures in the tunnel and tail shafts sometimes occur in spite of 
careful inspection, and such an accident is very serious, especially on 
single-screw vessels, and may even lead to the loss of the ship. A 
ship being practically a flexible girder, the longer the propeller shafts 
are, the greater the strains set up in them, and this source of danger 
should be minimised bv making the shafts as short as possible. 
Electrically driven vessels have the undoubted advantage that the 
steam and power-generating plant may be placed forward, whilst the 
propeller-driving motors may be placed as far aft as the lines of the 
vessel will allow. 

The steam turbine is the most satisfactory prime-mover now in 
existence for high powers. It has, however, important disadvan- 
tages. The speed must be low for direct coupling to the propeller. 
This limitation of the number of revolutions demanded increase in 
the size and weight of the turbine and did not permit of the use of 
superheated steam ; consequently most marine turbines at the pre- 
sent time use saturated steam, which is one reason why the marine 
direct-driving turbine uses about twice as much steam per brake- 
horse-power as one of equal power and-higher speed, using super- 
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heated steam and high vacuum, in power stations on land. Further 
the turbine is not reversible, and consequently in order to have a full 
power reverse on the shafts it is necessary to instal the turbines in 
duplicate. Where there are three shafts reversing power has been 
sacrificed, being provided only on two of the three shafts, and even 
this power is only a portion of the total ahead power provided on 
such shafts ; and further these co-called reversible turbines are very 
uneconomical in steam. Moreover, the extra turbines and pipe- 
work occupy a great deal of space. 

A Paper by Mr. Thomas Bell, M.I.N.A., designer of the plant for 
the ‘‘ Lusitania," states that when this boat entered the measured 
mile at a speed of 22-8 knots (the full speed ahead of this boat is 
about 26 knots). the propellers turning at 166 revs. per min., the 
engine-room telegraphs were rung for *' full speed astern,” and nearly 
four minutes were taken to bring the vessel to a standstill, in which 
time she ran a distance of } mile, or about six times her own length. 
If the vessel had been under full draught at 26 knots she would, in 
the author's opinion, have travelled quite 14 miles. It should, how- 
ever, be noted that this vessel has reversing power only on the two 
inner of her four shafts, which were driven bv six turbines. It has 
been stated on good authority that had the ship been fitted with 
modern slow-speed reciprocating engines on, say, three instead of 
four shafts, the thermal propulsive efficiency would have been 
increased, and that only 53,000 instead of nearly 70,000 shaft-H.p. 
would have been required to give the vessel the same speed. 

The turbine being most efficient at the lower pressure end, what 

is known as the combination system has been tried on some vessels, 
including the ill-fated ** Titanic.” It consists of driving three pro- 
pellers at low speed, the two outer ones being driven by reciprocating 
engines, which exhaust into a low-speed low-pressure turbine driving 
the centre propeller. This system gives a lower fuel consumption 
per thousand tons of displacement per mile at a given speed, and 
better thermal propulsive efficiency whilst going ahead at full power, 
but even so reversing power has been sacrificed, being available only 
on the two wing shafts, and, in the author's opinion, this method is 
not as safe and efficient as the system of electrical propulsion which 
he has introduced under the name of the “ Paragon " system. In 
developing this svstem à low-revolution speed was decided upon in 
order to get as much thrust per shaft-horse-power as possible, and the 
question then arose of what method should be adopted for driving 
the propeller ; should it be a steam turbine, reciprocating engine, 
oil, or gas engine ? Limitations were found. as regards the fuel 
consumption, in the application of the turbine, unless some form 
of gear reduction were used, and on further inquirv it was ascer- 
tained that manufacturers here and on the Continent were not in a 
position to guarantee such mechanical gears to run always silently 
às required. 

Without a complicated system of change-speed and reverse gears 
and clutches it would have been essential to regulate the speed of 
the turbine, and to put in another turbine to give a full power reverse, 
and thereby to ensure safety at sea, especially on a heavy ship at 
high speed. On approaching the question of using reciprocating 
steam engines, with forced lubrication and superheated steam, 
many difficulties were met, especially those common to all heavy 
reciprocating masses in motion, and the losses were still considerable. 
Almost the same applied to the interns! combustion engine, with the 
further serious defect that on account of the compression this engine 
could not be run at a suitable dead-slow speed. With a heavy oil 
engine at slow speed complete combustion could not be effected, and 
cylinder deposit would have taken place, which. in addition to other 
considerations, forbade the use of the direct-coupled internal com- 
bustion engine for this svstem of ship propulsion. 

Having gained considerable knowledge in connection with petrol- 
electric motor cars of the trouble that might be experienced with the 
continuous-current system, attention was next directed to the poly- 
phase alternating-current method, in which the troubles of commu- 
tation and other difficulties were wanting, and a scheme was pre- 
pared on thexe lines, in respect of which patents were granted in 19 
countries in 1905. The system as then laid out has now been in- 
stalled by the General Electric Co. of America on the U.S. twin- 
screw collier * Jupiter," of 20,000 tons displacement and about 
6.000 H.P. The turbine will run at 2.000 revs. per min., and by 
putting more poles in the motors than in the generators electrical 
speed-reduction gear can be formed so that the maximum thrust can 
be secured with slow-running screw propellers, thus reducing the 
shaft-horse-power required. Thermal losses naturally take place in 
transforming the mechanical power of the turbine into electrical 
power, and then transforming this back at slow speed in the motors 
into mechanical shaft-horse-power, but shop tests indicate that the 
Steam consumption per shaft-horse-power at sea will be about 
11-25 Ib. per hour. which is 20 per cent. less than her sister ship, the 
' Cyclops,” of the same tonnage and approximately the same 
designed speed. 
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The system installed on the “ Jupiter" is being fitted up in the 
manner advocated by the author with a reduction ratio obtained by 
providing the generators with a less number of magnetic poles than 
the motors, while in order to start the motors from standing, and to 
develop sufficient torque to reverse the propellers when necessary, the 
rotors of the induction motors have been fitted with slip-rings. The 
current is generated at practically constant frequency and voltage, 
which although working well in the present instance, with two 
3,000 H.P. motors, might conceivably cause serious trouble in very 
large powers, as in the case of liners and battleships, where the power 
may be as much as 25,000 H.P. per shaft. With this in view the 
author carried out some experiments which proved the value of the 
induction motor known as the squirrel-cage motor, a device which 
is an important factor in the successful propulsion of ships by elec- 
tricity, and meets with the approval of many practical marine 
engineers. 

This squirrel-cage motor is the most efficient motor in existence. 
Its only fault, and the reason why it is not generally used throughout 
the world, is the fact that at the time of the author's first investiga- 
tions, it was not able to start on load, or to produce even sufficient 
starting torque in large powers to start itself light. When standing, 
and being supplied with high-frequency current, it acts only as a 
short-circuited alternating-current transformer. If the difficulty of 
starting could have been overcome this motor offered an ideal 
method of driving propeller shafts for ship propulsion. In 1908 the 
author took out patents in many countries for a method of generating 
current at variable frequency and voltage, and under these patents 
was evolved an efficient squirrel-cage motor. At starting a very 
heavy torque is developed by such motors if they are supplied with a 
much lower frequency current than is used for running them at top 
speed and full power, and cumbersome and wasteful water or other 
resistances are not required either for reversing or speed regulation ; 
moreover, only three leads or cables are required between the con- 
troller and the motors, and the weight of the motor per unit power is 
low, while the heat losses are less, thus adding little to the heat of 
machinery rooms below water level. The working current from the 
generators is supplied only to its one part, which is stationary, so that 
no rubbing contacts of any kind are required, and the motor can 
work in almost any position. It has only one winding and the wind- 
ing space is very small, consequently the teeth are short, and there is a 
highly efficient magnetic circuit. If supplied with lower voltage 
as well as lower frequency, the magnetising currents are reduced, 
and the motor will run for months on end, with high efficiency, at 
practically any speed and power, while the first and running costs 
are low. These are some of the reasons for the adoption of this 
motor in connection with the Paragon system of ship propulsion, as 
there exists at present no other so simple and strong a mechanical 
machine for driving propellers, as well as auxiliary machinery of all 
kinds. 

A long appendix is attached to the Paper, in which are described 
and illustrated many applications of the “ Paragon " system to ships. 
A complete account of the Paragon system will be found in Vols. 
LXIV., p. 1007, and LXV. (Marine Issue), p. 25, of THE ELEC- 
TRICIAN. 

There are not lacking signs that British shipping is feeling the 
competition of other countries, which are introducing new and more 
efficient means of propelling ships. The actual ships in hand, and 
the Papers that have recently been read before American and Con- 
tinental societies of naval architects and marine engineers, show that 
the electrically-driven ship has now become a matter of more than 
academic interest. The successful results which may be achieved by 
the ** Jupiter " may even change the naval programme of more than 
one Great Power, and it is to be hoped that the British Government 
will take a wide and unprejudiced view of the real position which has 
been created. 


The World's Coal Production.— According to “ Engineering 
News," in 1911 the total world's production of coal amounted 
to approximately 1,300,000,000 short tons, of which the United 
States contributed 496,221,168 tons, or 38-1 per cent. In the 
12 years from 1899, when the United States first surpassed 
Great Britain, to 1911 the production of the United States has 
increased nearly 100 per cent., while Great Britain has in- 
creased its output about 25 per cent., from 246,506,155 short 
tons to 304,518,927 tons. The United States in 1911 produced 
over 60 per cent. more than Great Britain. Germany's pro- 
duction of coal and lignite in 1899 was 149,719.766 short tons ; 
in 1911 it was 258,223,763 tons, an increase of over 70 per cent. 
United States, Great Britain and Germany produce more than 
80 per cent. of the world's total supply of coal. 
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. STANDARDISATION OF TERMS. 


Last week Prof. SivvaNus THOMPSON gave at a meeting 
of the Institution of Electrical Engineers an interesting 
account of the work of the International Electro-technical 
Commission, now generally known by the abbreviated title 
I.E.C. It may be said that the work of this Commission 
consists largely in the standardisation of technical terms. 
It was, of course, inevitable that confusion should arise 
through want of uniformity in the first instance, as new 
terms were required from time to time. This was largely 
due to the fact that ideas and systems vary from one 
country to another. Thus, we in this country have unfortu- 
nately become largely wedded to the pound as the unit of 
weight, whereas other countries, using the metric system, 
have more rationally adopted the gramme as the unit of 
mass. It is thus that we find the English horse-power 
equivalent to 746 watts, whereas the French horse-power 
is equivalent to 736 watts. But such differences are gradu- 
ally being straightened out. The establishment of national 
laboratories in four of the principle countries and co-opera- 
tion between them, have now practically removed from 
dispute any question of the actual magnitudes involved, 
and, as Prof. THOMPSON remarked, the last International 
Conference had largely only to agree with the work that 
had been done. 

Apart, however, from the question of units, there is that 
of terms. It often happens that a term in one language 
does not correspond exactly with the supposed equivalent 
in another language, and consequently looseness of expres- 
sion arises which may lead to disputes over specifications 
and contracts. Take, for example, the horse-power of motors. 
A 10 H.P. motor in one country may differ materially from 
a 10 H.P. motor in another country in regard to the power 
that may be taken from it. This is due, of course, to the 
basis of rating. It is very desirable that there should be 
some common, recognised usage in regard to such matters. 
In symbols again there are great differences between authors. 
This is not so important commercially, as it 1s largely a ques- 
tion of more or less easy reading for the student. It is 
nevertheless desirable that certain symbols should be used 
for the same quantities more uniformly than has hitherto 
been the case. All these matters are being considered by 
the I. E.C.; but, as Prof. THompson remarked, it is one thing 
to make a suggestion and another thing to enforce it. On 
that account we feel it is most important that a certain 
amount of tact should be used in dealing with such matters 
if the work of the Commission is to be rendered really 
effective. 

During the discussion that followed the reading of this 
Paper the suggestion was revived that the name of Kelvin 
should be used to designate the kilowatt-hour. As 1s well 
known, this suggestion was made years ago, but the name 
has never come into general use. There is no question that 
everyone would be most willing to do honour to one of our 
greatest men, who was with us until quite recently, and to 
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whom the science and practice of electricity owes so gud 
It must be remembered, however, that it is not sufficient 
that the Board of Trade sanctioned the idea many years 
ago, or that even we in this country should take it up ; if 
the name is to be so used it must be adopted in an inter- 
national manner with the proper procedure. Apart from 
this, however, it seems to us that there is an objection to 
multiplying names more than is absolutely necessarv, more 
particularly in creating names for terms which already 
convey their own meaning. Take, for example, the yard as 
a unit of length. It is necessary to have some name for 
such a unit, and other names for some of its multiples. It 
will be admitted at once that the metric system in this 
respect is far superior, because if we take the metre as a unit 
of length the millimetre, the centimetre and the kilometre 
are all that are required in addition to the metre in actual 
practice, and they convey their own meanings ; whereas 
in the British system it is necessary to take other entirely 
different names such as the inch, the foot and the mile, 
which do not in any way indicate their relation to the vard. 
Accepting the position, however, that we have the yard as 
a unit of length there would be no particular object in having 
.& name to indicate the square vard, because it would be 
only burdening the memory with a further name, whereas 
*' square yard " carries its own meaning. When we go to 
larger areas we find that other terms have been introduced. 
For example, there is the acre, but there is nothing in this 
term to indicate its relation to the square yard ; conse- 
quently people usually have a very hazy idea of the extent 
of ground involved in 1 acre, and probably seldom remember 
the number of acres to the square mile, although a square 
mile convevs some idea of its own magnitude quite readily. 
In the same way the kilowatt-hour conveys its own 
meaning without the necessity for any explanation, and for 
that reason we feel that it would be a mistake to create a 
special name for it. In measuring gas, people speak of 
cubic feet, yet there is no demand for any special term in 
place of those two words. "There is no logical reason for 
-desiring any single word to replace the term kilowatt-hour. 
This desire is rather due to the illogical use of the term 
“ Board of Trade unit " and its indefensible reduction to 
"unit" simply. There is obviously no reason why the kilo- 
watt-hour should be honoured by being called a unit to the 
exclusion of, say, the ampere-hour or any other quantity. 
We cannot help thinking that this anxiety to give names 
to quantities unnecessarily has been overdone. We seem 
to remember advocates of the Oersted, the Maxwell, the 
Gauss, the Kapp and others, all of which are nothing short 
-of being a needless burden upon the memory. The busy 
man has no time to remember unnecessary names ; and, 
what is worse, when he comes across them in scientific 
works, there is a very good chance that he cannot find 
out what they mean without spending a considerable time 
in trying to unearth them from various pocket books. If, 
for example, we speak of lines per square centimetre, we 
know exactly what is intended, and we can honour Gauss 
and MAXWELL equally well without wondering what their 
names really do mean in connection with magnetic lines. 
The kilowatt-hour as a quantity has some obvious advan- 


tages, but if the name " Kelvin is going to be slatted to 
this kind of unit it would be more logical, as Mr. PERCY Goop 
points out in our Correspondence columns, to take 10? joules 
for this purpose rather than the odd number of 0-36x 107, 
which make up the kilowatt-hour. This would be con- 
venient from the point of view of equivalents in work, but 
whether it would be worth while to create such a name is 
open to question. We have ohms, but nobody seems to 
wish for a special name to indicate either megohms or 
microhms, and even the joule is not very popular. We 
think in many ways it might be better to associate the name 
of Kelvin with temperature measurements, which, we believe, 
has been done to some extent in using the thermodynamic 
scale of temperature. If KELVIN’s name is to be honoured 
electrically let it then be used to indicate a quantity for 
which a name is really desired. For example, there is no 
name in general use for conductance. The “ mho" has 
never been popular, and evervone will admit that “ reci- 
procal ohm,” although correct, is cumbersome. 


REVIEWS. 
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— QA —— : 
Electromagnetic Radiation. By G.A.Scnorr, B.A., D.Sc. (Cam- 
bridge, 1912: Cambridge University Press) Pp. xxii. +330. 
13s. net. 


The foundation of this work was the essay which gained the 
Adams Prize at Cambridge in 1909, but its scope has since that 
time been largely extended. The original intention of the 
author was to develop the theory of moving electric charges 
from first principles without making more assumptions as 
to the actual structure of an electron than he found to be 
absolutely necessary ; in his own words, “the object was to 
provide, as it were, prolegomena to any future Electron Theory 
of Matter.” 

The methods used are based on the work of Maxwell and 
Hertz, as extended by Larmor and Lorentz ; it is assumed that 
electric charges of two kinds, positive and negative, exist 
and that both kinds of electrification are indestructible. Apart 
from these, very few assumptions are made, chiefly because 
the newer theories are in some instances apparently inconsistent 
with one another, and it was desirable to make the essay as 
general as possible in its treatment. 

After examining the fundamental equations of the electron 
theory, the book proceeds to consider radiation proper as 
originated by charges moving under different conditions ; 
for instance, amongst others he takes the case of rectilinear 
motion with velocity both less than and greater than that of 
light. Although it has not vet been proved that 1t would be 
possible for an electron to move at a speed greater than that of 
light, yet such a discussion is necessary in view of the fact that 
nothing 1s at present known of the internal structure of the 
atom or of the speed of motion of the electrons within the atom. 
Incidentally one notes a strange result—a difference between 
the field due to an electron moving with a given velocity 
acquired from rest and that due to an electron which has moved 
with that given velocity for all time. 

The remainder of the original Paper dealt with the fields due 
to charges moving in periodic orbits, damped or undamped, and 
also in groups.The most interesting case of this occurs whea 
there is a system of oscillating charges moving with a preces- 
sional motion, since the theory of such radiation has a direct 
bearing on the Zeeman effect ; 1t 1s here shown that it 1s possible 
by such a theory to account for the separation of a line into 
as many as nine components, not necessarily of uniform 
intensity. 
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Since the prize was awarded these investigations have been 
continued and the results are embodied in the present 
volume as appendixes which occupy nearly half the book ; a 
large part of this section is concerned with the actual nature 
of the electron itself, and with the different types of electrons 
which have been suggested. The author concludes that the 
Lorentz solid type is the only one which satisfies all the con- 
ditions, and also that Poincaré’s theory of uniform surface 
pressure on the electron must lead to Lorentz’ “ mass- 
formula " giving the apparent mass in terms of the velocity. 

The book is essentially one for the mathematical physicist, 
and it could only be read by one with considerable mathema- 
tical knowledge ; for such 1t should prove valuable, especially 
on account of the practical applications which have been in- 
cluded. Lastly, a word of praise must be given to the Pitt 
Press for the excellent way in which they have carried out their 
work ; it could not be better. F. J. D. 


Die Blektrische Kraftübertragung. Von Dipl.-Ing. H. Kyser. 
1. Band: “ Die Motoren, Umformer und Transformatoren.”  (Ber- 
lin, 1912: Julius Springer.) Pp. 372. M.11. 

This book is the first of two volumes dealing with the choice 
and design of apparatus for the generation, conduction, trans- 
formation and application of electrical energy. 

The present volume is divided into three sections, of which 
the first treats of electric motors of all kinds, continuous and 
alternating, their starting, reversal, speed regulation, &c. 
Section II. is concerned with rotary converters: Motor gene- 
rators with synchronous and asynchronous motors; rotary 
converters and motor converters. The third section includes 
transformers and transformer stations. 

The actual design of the machinery dealt with is severely 
left alone, and the book treats rather of its behaviour and 
suitability for different conditions, and its arrangement, regula- 
tion and housing—all the kind of information that a consulting 
engineer requires, and that would be useful to the engineer who 
has “‘ to make things do." 

The book is well and clearly written and the numerous plainly 
drawn diagrams are especially to be commended, as well as the 
scarcity of catalogue pictures. The mathematics employed are 
simple, and all the results obtained are illustrated by curves. 

Many practical points are mentioned ; for example, a rule 
for the grading of intermittently used motors, depending on a 
given temperature rise. Oil-cooled transformers are treated 
very completely, but more information about the oil itself, and 
the sediment trouble, might usefully have been given. Berry's 
series transformer gear is fully described. 

The author's method is to describe fully one type of any class 

of machine, or one typical method of installation. This plan 
has many advantages, but in some cases it leaves the discussion 
rather incomplete. For example, when treating of buried 
transformers, the author describes the method employed at 
Lucerne, but he does not touch upon some of the practical diffi- 
culties that the engineer may meet. On the other hand, the 
author deals fully with transformers mounted on poles for 
power-company work. 
_ The book should prove very useful, but judging by conditions 
in this country it would find a more extended use if issued in 
three or four parts. The section on motors might be expanded 
and more use made of vector diagrams. It is essential to have 
a clear physical conception of why a motor turns round. 

The book is also intended for students fresh from the theo- 
retical teaching of the “ Hochschulen," for whom it appears 
admirably suited. F. F. 


Poems. By Epmuxb L. Hilt. (London: ‘The Electrician ” Printing 
& Publishing Co.) Pp. viii.+60. 2s. 6d. net. 

The combination of engineer and poet is by no means usual. 
By this we do not mean to imply the non-existence of engineers 
who are able to express their thoughts in verse, but rather that 
the everyday contemplation of working drawings, load curves 
and specifications hardly tends to induce that state of mind 
which may subsequently result in the production of a sonnet 
to “a mistress’s eyebrow.” For the reason, then, that it is novel 
we welcome the small book of poems which Mr. Edmund Hill 
has just issued, and in so doing we shall pay him the compli- 
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ment of forgetting for the moment that he is an engineer, and 
treating him simply as a poet. 

This task is made the easier from the fact that Mr. Hill, for 
the most part, chooses his subjects from the usual poet’s 
armoury. Children, dogs, peacocks, sunsets, natural beauties 
generally are all dealt with, the verses evidently having been 
written when Mr. Hill felt in the mood for such an occupation. 
By working in this way the author has produced some good 
work, though his poetry is not at all times free from that 
obscurity of meaning or from the halting lines which seem to be 
one of the distinguishing marks of the greatest of poets. Never- 
theless, Mr. Hill manages to convey his meaning, and in no- 
uncertain way, to make us feel jus: vhat he would. 

We think Mr. Hill is at his bes: in the narrative poem, of 
which Mr. John Masefield is, perhaps, the greatest living 
exponent. In fact, the long poem * John Badby,” dealing 
with the life of the martyr tailor, 1s in our opinion the best in 
the book. reaching, as 1t not seldom does, poetry of the highest 
class. We give one quotation :— 

But conscience, cutting out his daily life, 
Close measured with the tape of righteousness, 
Set to the standard held in God's right hand, 
Using the shears of sharpest self-control. 

Mr. Hill does not, however, neglect those sources of poetry 
which are to be found within the limits ofengineering. Examples 
of this are the long poem on ** The Locomotive’s Complaint,” 
“ Down in the Engine Room ” (which will be already familiar 
to readers of THE ELECTRICIAN), and a sonnet, * In Memoriam,. 
John Hopkinson.” The last contains the fine lines :— 

Through many an age 
Has calm-eved science watched the splendid rage 
Of war 'twixt mind and matter; this her son 
We mourn was foremost in that fight and won 
The crown of those who take up wisdom's gage. 
For tearing from her grasp one hidden page 
He gave to earth the glory of the sun. 

We understand Mr. Hill has already published one volume 
of poems and the quality of his work leads us to hope that. 
the one under review will not be the last. 


SOME PROBLEMS IN TRACTION DEVELOPMENT— 
TRAMWAY FEEDING NETWORKS. 


BY J. G. CUNLIFFE, M.SC.TECH., AND R. G. CUNLIFFE, M.SC.TECH. 


Summary.—Recent developments in street traction have resulted in a 
greater intensity of electrical loading, i.e., in power demanded per mile 
of track. Boosting is thus becoming increasingly necessary, The main 
principles underlying the use of boosters, both positive and negative, are 
here considered. 


The object of this Paper is to present a suggestive treatment of the- 
modifications which, as a result of continued development, are 
rapidly becoming necessary in the design of the feeding networks of 
many large street-railway undertakings and in the legislative limi- 
tations imposed thereon. 

Street traction history has shown that, with increasing traffic 
density and greater distances traversed, consequent upon rapid 
growth of the cities, the methods of application of the requisite energy 
have been subject to continual change, and that, even after electri- 
fication, the equipments have undergone frequent transformation, 
generally piecemeal, but in some cases, as at Chicago, resulting in the 
complete rehabilitation of the whole undertaking. Larger and more 
powerful cars are continually being adopted, and are run at closer 
intervals. Traffic stops increase in frequency, necessitating a quicker 
acceleration in order to maintain the schedule speed, and the rate of 
consumption of energy per car is greatly increased. The net result 
of this increased rate of consumption and of the reduced headway is 
to cause a still greater increase in the intensity of electrical loading as 
expressed in kilowatts per mile. 

If the number of supply stations were increased in proportion to 
the increase in the intensity of electrical loading, the nature of the 
feeding problems would remain practically unchanged, but this is not 
the case, the capacity of the stations increasing rapidly. Thus, at 
Chicago, several of the sub-stations are designed for an ultimate capa- 
city of 18.000 kw., whilst sub-stations of 12,000 kw. capacity are 
not uncommon. ‘These large stations are interconnected by heavy 
cables, which generally serve also as feeders. 

It is obvious that, under these circumstances, in view of the strict. 
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limitation of the line pressure, the governing factor in the feeder de- 
signs must, at some stage in the development, change from overheat- 
ing to pressure drop, and that boosting must ultimately be resorted 
to. Boosters have hitherto been adopted in isolated cases only, 
mainly in Great Britain, but electrical energy is very cheap in many 
foreign cities, and their use will undoubtedly become more common. 
As the intensity of loading increases, special means become necessary 
in order to maintain the rail drop at a sufficiently low value, and 
negative boosters must ultimately be adopted. 

Positive Feeding.—With light loading and few supply stations the 
svsten of feeding illustrated in Fig. 1, A, is generally emploved, and 
consists of feeders supported by distributors which may or may not 
be graded in size according to the nature of the load variation and to 
the special duties which they may be required to fulfil. With a large 
number of supply stations, as at Manchester and Liverpool, the 
simple feeder system shown in Fig. 1, B, is employed, since, even 
with the short lengths of feeding section available, with economical 
distribution through the trolley wires alone, the feed points are 
nearer to the stations than to each other. As the intensity of elec- 
trical loading increases, the length of feeding section rapidly di- 
minishes, and with very heavy loading. owing to the reluctance of 
engineers to employ feeders much larger than lsq. in. in cross- 
section, the simple feeder system of feeding is universally adopted, 
although, in many cases, with modifications, as at Chicago, where the 
feeder is continued throughout the whole length of the section and 
tapped on to the trolley wires at intervals of from three to six spans 
as shown in Fig. 1, C, the conductivity of the trolley wires being 
ignored in the design. 
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Fic. 1..—METHODS or PosiTivE FEEDING. 


A. British Standard with side leads and distributors (Birmingham). B. British 
Standard with side leads and simple feeders (Manchester). C. Chicago Surface Lines. 
D. Chicago Elavated Lines. 


Several feeders are often operated in parallel for the purpose of 
preventing too frequent opening of the circuit-breakers controlling 
very heavily loaded sections ; and. even with very short sections, it is 
observed that. ow ing to the relatively high conductivit y of the feeders 
as compared with that of the trolley wires, the feeders do not share 
the load equally, the centre of gravity of the load moving over a range 
of quite half the length of the section. As the whole of the copper 
must be fully utilised, this has led to the use of heavy feeders with 
several short sub-feeders radiating to the adjacent feed points. This 
method is becoming very common, more especially for the feeding of 
complicated networks. 

At Chicago, the length of the feeding sections situated in the imme- 
diate neighbourhood of the station is such as to load the standard 
900,000 cm. (0-3927 sq. in.) feeders to the limit of their safe carry ing 
capacity, but the more distant sections are of such a length as to give 
a limiting pressure drop of 50 volts on the same standard feeder, 
which, however, is doubled in size if the loading is very heavy and the 
distance great, the current density being greatly reduced. The 
methods of design have been fully described in a Paper* by Mr. 
R. H. Rice, assistant engineer to the Board of Supervising Engineers. 

Little relief can be afforded long feeders by overcompounding, as 
the permissible pressure rise at the ‘bus bar is limited by the pressure 


* “ Journal of the Western Society of Engineers,” Vol. XV. , p. 367, 
910. 
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means of separate feeders, as in Fig. 2, B. 


rise which may be allowed at the feed points of the shorter feeders, 
and this should not exceed 10 per cent. Ifa pressure drop materially 
in excess of 10 per cent. is, for economical design, required in the long 
feeders, therefore it becomes necessary to employ separate positive 
boosters. 

Positive Boosting.—Vor satisfactory operation a separate booster 
ought to be installed in each long and heavily loaded feeder ; but to 
avoid the installation of a large number of boosters of varying capa- 
city the authors suggest that advantage be taken of the method 
already described of employing main feeders, each having several 
short sub-feeders. The pressure drop in the main feeder alone 
would be compensated by the booster, so that the sub-feeder 'bus bar 
would be maintained at a constant potential, the design of the sub- 
feeders being governed by considerations of overheating alone, and 
their load fluctuations not materially affecting the pressures at the 
feed points. 

Negative Feeding.—The general method of negative feeding is by 
It is impossible to divide 
the rails mechanically into definite feeding sections as is done in the 
case of the “ line." and all negative feeders from any station must be 
operated in parallel. The conditions are exactly the reverse of those 
applying to the parallel operation of positive feeders, the conduc- 
tivity of the four rails of a double track being equal to that of some 
4 sq. in. of copper, and hence greatly superior to that of any indi- 
vidual negative feeder. It follows, therefore, that the amounts of 
current returning by the respective feeders, if of the same size, will 
be almost inversely proportional to their lengths, and in order to- 
compel the longer feeders to do their duty they are in some cases 
made heavier than the shorter ones. In other cases resistance is 
inserted in the shorter feeders. 

At Chicago, the 129 lb. rails are reinforced, as shown in Fig. 2, A, 
by bare copper cable increasing in section from 500,000 cm. 
(0.3927 sq. in.) on the outskirts of the sub-station area to 
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Fic. 2.—METHODS oF NEGATIVE FEEDING. 
A. Chicago Street Railways. B. British Street Railways. 


10,000,000 cm. (7-854 sq. in.) in the neighbourhood of the station, 
and even with this great outlay there is much electrolytie trouble. 
The direction of flow is uninterrupted, and if the bonds were cut and 
the cables separated the longer ones would bring back more current. 

In order to split up the track into smaller areas additional sub- 
stations have in some cases been installed, but this is evidently 
uneconomical, as it is contrary to the tendency of modern practice, 
this being to increase the capacitv and not the number of sub- 
stations. Even with a greater number of sub-stations the difticulties 
are onlv alleviated ; they are not necessarily removed. 

By the use of negative boosters the track may be divided into 
definite feeding sections almost as perfectlv as is the line, and the 
flow of current in the rails may be controlled in a manner which 
is almost ideal; but in the few cases in which negative boosters are 
in use this has not been done, no definite principle having been 
adopted, the boosters serving merely as a means of compelling long 
negative feeders to do their duty without excessive outlay in copper, 
the principles underlying the application being the same as in positive 
boosting. 

In order to understand the correct principles of negative feeding it 
is necessary to study the effects on the tlow of vagabond current of the 
various methods of feeding, since protection from electrolysis is the 
first object of the design. With a uniformly distributed load, such 
as is approximately obtained with cars spaced at short interva's, 
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-the potential of the rails at any point with respect to the negative 
feed point is represented by a parabolic law, and if the curve of 
potential gradient in the rail is dropped until the two areas enclosed 
between it and the datum line are equal, the area enclosed above the 
rail will represent the amount of vagabond current leaving the rail, 
-whilst the area enclosed below the rail will represent the amount of 
-current re-entering, the curve itself then representing the absolute 
potential of the rail and also the vagabond current density at any 
int. 

ge considering the absolute potential conditions of any sub-section, 
'full allowance must be made for the effects of other sections at a 
-different absolute potential, and a sub-section may from this cause 
be rendered wholly negative with respect to earth. whilst safety 
and danger zones may be situated at totally unexpected places. 
Evidently, then, it is of importancethat all sub-sections should have 
‘approximately the same value of rail drop—z.e., that all negative feed 
points should be at the same absolute potential. This conclusion, 
based on the authors’ researches into vagabond-current phenomena 
. described in a previous Paper,* also forms one of the recommenda- 
tions of the recent joint commission T representing the Verein von 
Gas und Wasserfachmünnern, the Verband Deutscher Electrotech- 
niker, and the Verein Deutscher Strassenbahn und Kleinbahn- Ver- 
waltungen, which will govern future German practice. 

For a given rail drop the authors have previously shown the vaga- 
‘bond current to be proportional roughly to the square of the length 
of sub-section, so that it is of importance that such length should be a 
minimum. 

Ideal Negative Boosting.—' The general use of negative boosters 
alone permits of the attainment of the two ideal conditions, viz. :— 
(1) Uniform absolute potential at the negative feed points. and hence 
no interchange of vagabond current. (2) Minimum length of sub- 


Rails 


-Bus -Booster -Feeder 
r p= l 


‘Fig. 3.— NEGATIVE Boostina CONDITIONS. 
SUB-SECTIONS. 


L»l. X c, X ce -loading of sub-sections. Y b, Y’d=absolute potentials at dividing 
points, X az common absolute potential at negative feed point. 
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section, and hence minimum vagabond current. Further, full 
advantage is taken of the high conductivity of the track ; the rail 
drop is easily maintained at a low value; the pressure loss in the 
negative feeders is no longer subtracted from the supply pressure ; 
great P.D. between the negative "bus bar and earth is avoided, and, 
finally, with heavy loading a very material reduction may be ob- 
tained in the amount of return copper as compared with the amount 
required to obtain satisfactory conditions, even if they could pos- 
sibly be obtained, without boosters. The saving in cost over the 
installation of additional sub-stations would be very considerable. 

Economy in copper, however, must on no account be allowed to 
influence the amount of current to be brought back by any individual 
booster or the number of boosters to be entploved. A maximum per- 
missible value of rail drop must be adopted, and the amount of cur- 
rent to be returned must be determined solely by such rail drop con- 
sidered in conjunction with the maximum intensity of loading and the 
specific conductivity of the track, with due allowance for increase of 
traflic, and it is in the determination of the booster voltage that the 
saving in copper may be balanced against the cost of dissipated 
energy. 

The problem is—knowing the maximum and average intensities of 
loading at all points along the routes—to divide each route into 
negative feeding sections, each of such length that its own current 
flowing to its selected feed point shall split it up into two sub-sections 
having equal rail drop opposed in direction, as shown in Fig. 3, 
which illustrates the conditions to be obtained in cases of unequal 
intensity of loading in the two sub-sections. The lengths L and / 


must each be such as to give the common rail drop, with their’ 
-different conditions of loading, when there will be no interchange of 


* Journal " of the LE.E., Vol. XLILL, p. 449, 1909. 
+ E-T.Z., Vol. XXXL, p. 491, 1910. 
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vagabond current. The length of each sub-section may be deter- 
mined by the following considerations :— 

Jet I, 1i— maximum intensity of loading in amperes per mile on the 
respective sub-sections ; R.— specific resistance of track in ohms per 
mile; L, J=respective lengths of sub-sections in miles; and V= 
maximum permissible rail drop in volts. 


)(.R.L^ I.R.B 

Then, v5 mm I. 
OV OV 
L=./ E — . 
NL L.R 

Hence, L:l:: JI: Ji 


Typical values of the length L of sub-section and of the booster 
current, with two such sub-sections, are given in the Paper. 


Combined Use of Negative Boosters and Unhoos'ed Feeders.—The 
application of the negative booster is not likely to become suffi- 
ciently general to permit of the attainment of the ideal conditions, 
but the latter should be kept in mind. In the most general cases 
a booster is required, either occasionally or continuously,to operate 
a long negative feeder in parallel with shorter ones, and gives satisfac- 
tion, provided the permissible maximum rail drop is not exceeded. 

Àn installation of this kind designed by the authors to deal with 
very heavy football traffic is illustrated in Fig. 4. The heavy loading 
was experienced between the football ground shown and the boundary 
at A, B, C. The negative booster was so designed that an artificial 
dividing-point was created at X and moved with varving load dis- 
tribution over a range such that it never reached D. the point of 
attachment of the boosted feeder. In this way the section was split 
up into three sub-sections, the direction of flow of current in each 
being indicated by the arrows. The rail drop in each sub-section was 
maintained below 6 volts, and although the total drop from A to E 
could not be reduced to zero—the ideal value—it was reduced to 
2 volts as against 24 volts without the boosted feeder. In this way 
alone, by splitting up the section into sub-sections with their direc- 
tions of flow mutually opposed under all conditions of loading, . 
could the rail drop under such difficult conditions be maintained 
below 7 volts. The practice of connecting a group of long negative 
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A, B, C and F—boundaries of system. D and E=negative feed points. 
viously supplied by E only. 


Line pre- 


feeders to a single booster would not be possible with really heavy 
loading, nor would that of exciting the booster from a shorter nega- 
tive feeder. A" : 

Legislation.—It has been shown by the authors in their previous 
Paper that one regulation alone is of any use in assisting in the pre- 
vention of electrolysis, viz., limitation of the maximum permissible 
rail drop; and other regulations are not merely useless, and often 
contradictory, but may impede progress.’ Thus. for instance, for a 
given rail drop the P.D. between the rail and a pipe at any point is 
definitely fixed and is beyond control. 

There are two regulations in particular which would effectually 
prevent the use of the ideal system of negative boosting— viz., the 
British limit of 9 amperes per square inch in current density in the 
rails, and the present Chicago limit of steepness of potential gradient 
in the rails, which must not exceed 1 volt per 1.000 ft. in the down- 
town sections and 1 volt per 700 ft. in other places. The latter is à 
reflection of the old French administrative rule of 1 volt per kilo- 
metre also adopted for suburban lines by the German Conrmission. 

It is widely believed that with very heavy loading the British limit 
of 7-volt rail drop would be prohibitive, but with negative boosting 
this would not be the case. The German Commission already re- 
ferred to recommends a miximum value of 2-5 volts, but this is too 
low, as the 7-volt limit has proved to bea reasonable insurance against 
damage, which is all that should be expected. A value recently 
incorporated into the City ordinances at Chicago of 12 volts maxi- 
mum is considered very harsh, but since the pressure drop along a 
pipe situated within 3 ft. of the rails may easily exceed 10 per cent. 
of the total rail drop, values greatly in excess of 7 volts are not to be 
encouraged. 

Legislation alone cannot provide complete protection against 
electrolysis. It must be assisted by careful construction. Metallic 
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structures must not approach within 3 ft. of the rails (the German 
Commission recommrends 1 metre), and in new construction or recon- 
struction care must be taken to reduce to a minimum the number of 
poles which require to be bonded to the rails as these pass down 
amongst the pipes beneath the footpath. Guard wires ought to be 
insulated from the poles and ‘“ earthed ” by means of insulated 
„cables passing down the interior of the poles to the rails, and poles 
carrying gas-lamps ought to have triple insulation rather than be 
bonded to the track, as the latter is equivalent to bonding the pipes 
themselves to the track, which is bad practice. 
[An account of the discussion on this Paper will appear in our 
next issue.] 


REPRE 


FARADAY SOCIETY. 


At the meeting of this society held on November 26th, at the Insti- 
tution of Electrica! Engineers, Dr. H. Borns in the chair, Dr. A. J. 
Allmand read a Paper on 


* The Billiter Alkali-Chlorine Cells.”’ 
(An ab t..ct of this Paper was giv.n cn p. 547 of our last isste.) 
A note 


* On the Electrolysis of Nitric Acid Solutions of Copper,” 

by Mr. J. H. Stansbie, B.Sc., F.LC., was communicated bv the 
secretary. ý 

The object of the investigation was to find the cause of the failure 
of the current completely to deposit copper from nitric acid solutions 
of the metal. A platinum cathode thickly 
plated with copper was rotated in a solution 
of nitric acid containing less than 0-1 mgr. of 
nitrous acid, and was then allowed to remain 
at rest in a similar solution for the same length 
of time. In one pair of experiments 15-4 mgr. 
of copper were dissolved from the rotating 
cathode, and 3,486-3 mgr. from the stationary 
cathode. This remarkable difference is no 
doubt due to increased action brought about 
by the accumulation of nitrous acid or nitrite 
in the layer of liquid in direct contact with the 
metal, which cannot take place while the metal 
is being rapidly rotated. No current was 
allowed to pass in either case. 

In the electrolysis of nitric acid solutions of 
copper it isfound that nitrous acid is formed in 
the solution, and that the presence of this 
compound prevents the deposition of the last 
traces of copper from the solution. The in- 
fluence of the nitrous acid increases with the 
concentration of the nitricacid. This is shown 
by experiments with solutions containing vary- 
ing weights of nitric acid to the same weight of 
copper. The copper left in solution was 
found to increase with the concentration of 
the nitric acid and the accumulation of nitrous 
acid in the solution. The presence of free sul- 
phuric acid in the solutions retards the forma- 
tion of nitrous acid, and it is probable that a 
nitro-compound is formed from the two acids 
which is less effective in promoting the dissolu- 
tion of copper from the cathode than nitrous 
acid alone. 
efficient than the stationary one, and that all but the merest traces of 
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sulphuric acid, if the cathode is promptly removed and washed, pre- 
ferably while the current is passing and the cathode rotating. This 
can be done by directing a jet of water on to the cathode from a 
stationary washbottle while the beaker is being lowered to break 
contact, or by means of a tap funnel. 

Mr. Ridsdale Ellis, B.Sc., then read a Paper entitled 

* A Neutral Oil Emulsion as a Model of a Suspension Colloid.’’ 

The inter-face potential at the surface of the oil globules of an 
emulsion was measured by means of a microscope slide apparatus. 
The inter-face potential was found to be little afiected by organic 
impurities in the oil, but to be altered enormously by acids, and to a 


lesser degree by alkalies. The maximum inter-face potential was 
found to correspond to a concentration of about 0-001 N alkali, and 
this was found to be the point of maximum stability of the emulsion. 


Surface tension measurements showed that the stability did not 
depend on the surface tension, but on the inter-face potential. 
Determinations were made of the concentrations of salts with 


mono-, di-, and tri-valent kations required to just neutralise the 
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It is quite clear that the rotating cathode is much more | could give anything like the class of service at night that the 


| ] nat all D es Or | Federal Telegraph Company gives with a 30 kw. Poulsen arc 
copper can be deposited from dilute nitric acid solutions containing | 
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charge on the oil globules. The ratio of these concentrations was 
found to form a geometrical series agreeing with that obtained by 
coagulation. experiments. -The coagulation of oil emulsions by 
colloidal ferric hydroxide was next tried, and it was found that the 


| oil was completely precipitated within two well-defined limits on 


either side of the iso-electric point of the oil emulsion. The coagu- 
lation appears to be due to surface precipitation effects taking place 
between the oil globules somewhat analogous to the condensation of 
water-vapour on surfaces of various curvatures. 


CORRESPONDENCE. 


TRANS-PACIFIC WIRELESS TRANSMISSION. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I note with interest Mr. Godfrey Isaacs’ letter in your 
issue of November 1st. His definition of commercial work is 
good, but he might have added something on the speed of à 
given station. There is some difference between large high- 
powered stations working at a speed of 8-15 words per minute 
and repeating everything two to three times and low-powered 
stations working over like and greater distances at 25-35 words 
per minute. The ether has too many ears to take the insinua- 
tion that a 10 kw. set turned out by Mr. Isaacs’ Company 


POULSEN STATION WORKING OVER A RANGE OF 2,100 NAUTICAL MILES. 
Much of the detail has been unfortunately lost in th? photograph. 


set. If it were true, it is strange not to enter a field which has 
proven so lucrative for night work only. It may also be 
of interest to know that a 24-hour service between San 
Francisco and Honolulu is now an accomplished fact with 
90 kw., which will be slightly increased next summer, but such 
increase will not place the stations in a position to be classed 
with the 125-500 kw., 12 mast, 150-300 acre pyrotechnical 
establishments which Mr. Isaacs states that the engineers of 
the Federal Company have no knowledge of. Under the 
circumstances we should be vain of the fact that we have not 
had to incur such experience. We offer a photo of the station 
which is working 24 hours per dicm over 2,100 nautical miles as 
a contrast to the before described establishments, which hold 
no secrets to the amount of matter handled at an effective 
speed of 5 to 10 words per minute.—I am, &c., 
C. F. EL wELL, Chief Engineer, 
Washington, D.C., Nov. 29. Federal Telegraph Co. 
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THE KELVIN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I read in a contemporary that so long ago as 1892 the 


Board of Trade attempted to persuade the industry to adopt 
the name of Kelvin for the outrageous one Board of Trade 
unit. 

Many, I am sure, are glad that this attempt has not succeeded, 
for 1f the name Kelvin is to be used for any unit whatever it 
must be adopted by general approval and not coercive pres- 
sure, and for obvious reasons it must be international. How 
can we expect the logical mind of the Frenchman to accept 
the name Kelvin for a “ unit," which is an odd number of 
another unit ? 

We call a unit of work an erg in the metric svstem, and as this 
is small (about (4455 gramme centimetre) it was considered còn- 
venient to take 10,000,000 and call it a joule. This is what we 
sell to the public, as our predecessors most sensibly selected the 
coulomb and the volt such that their product equalled the 
mechanical unit of work (the joule). Our other units—ampere, 
&c.—are derived from these. 

We, however, having been misled, selected 3,600,000 joules 
and called it a Board of Trade unit, or kilowatt-hour, but this is 
no reason for degrading the name Kelvin. 

Why not go back and become logical, and call 10,000,000 
joules one Kelvin? We then get a simple decimal system :— 

10,000,000 ergs one joule. 
10,000,000 joules one kelvin. 

The kelvin is then a mechanical, as well as an electrical 
unit. The effect in practice would be to convert a present price 
of 4d. per unit, to 11d. per kelvin. 

If there is any good reason, some cther mulitple of 10 could 
be used, but not an odd number.—I am, &c., 

London, Dec. 16. 


-— Ó——— — 


Percy GooD. 


—— —— 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 
(Continued from p. 563.) © m 


The CAMBRIDGE SCIENTIFIC INSTRUMENT Co., as usual, had a very 
interesting exhibit. "This included the new bomb calorimeter, due to 
Prof. C. Féry, and recently described in our columns (THE ELEC- 
TRICIAN, Vol. LXIX., p. 948). The bomb is held in position inside a 
brass vessel by two constantan discs, soldered to the bomb and the 
vessel. The discs and the bomb form a thermo-couple, the instru- 
ment is connected to a galvanometer, and any rise in temperature is 
indicated. There is no water, and a temperature rise of about 20°C. is 
obtained. A measurement occupies only about five minutes. 

In this exhibit the item which attracted most attention was the 
Cardiograph outfit. In this apparatus, which was shown in use, the 
person whose heart action is to be examined sits in a chair, and holds 
his hands in two solutions, which are connected up in series with an 
Einthoven galvanometer. The image of the silvered fibre of the 
galvanometer is thrown on to a screen and can be seen vibrating 
with the heart-beats. There are two solutions in each electrolytic 
contact, sodium chloride and zine sulphate, to avoid polarisation 
effects. Skin E.M.F. is compensated for by a potentiometer arrange- 
ment with a convenient switchboard. A camera and moving sensi- 
tised paper are provided so that a graphic record of the heart’s 
action can be obtained. By means of an auxiliary apparatus records 
of the heart’s sounds can be had. This consists essentially of a 
sensitive microphone, mounted in a heavy iron ring. The micro- 
phone is connected in series with the primary of a specially wound 
transformer, which gives secondary currents proportional to the 
current variations in the primary. A length of rubber tubing and a 
stethoscope are attached to the microphone. An accumulator and 
rheostat are required to provide and regulate the amount of current 
passing through the microphone and the transformer primary. The 
secondary winding is connected to the galvanometer, whose move- 
ments correspond with the sounds received by the stethoscope, the 
frequency of the oscillations indicating the pitch and their ampli- 
tude the volume of the sound. 

The Wilson cloud apparatus was also amongst the exhibits here. 
This apparatus enables a sudden expansion of saturated air to be 
made inside a glass vessel, thus causing a condensation of water upon 
the free ions in the air. If either a particles or X rays are passed 
through it the paths of the a particles or of the corpuscles set free by 
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the X rays are clearly shown by the condensation taking place on the 
ions left in the tracks. 


MARCONI'S WIRELESS TELEGRAPH Co. (Lrp.)—4At this stand was 
shown a military portable wireless telegraph outfit, for communi- 
cating up to 15 miles. It consists of a telescopic mast, made of 
aluminium, capable of 30 ft. extension, and an umbrella-shaped aerial. 
The transmitter and receiving apparatus are contained in water- 
tight boxes, and the transmitter key is worked from outside the box 
both these boxes have plug connections on the outside for coupling 
up to the aerial and battery. The receiving apparatus is an induc- 
tively-coupled circuit with tuning condenser and carborundum 
detector. This arrangement might take 15 to 20 minutes to erect in 
the field, and it can be comfortably carried by four men. All the 


Fia. 1.—VriEw or RADIOGONIOMETER. 


details for a portable and weather-tight equipment seem to have bee 

well thought out. Amongst other exhibits was the “ radiogonio- 
meter," which is an instrument used in connection with the ** Marconi 
compass." The arrangement may be briefly described here. It 
consists of three parts: the receiving aerials (two), the radiogonio- 
meter and a detector. 

The radiogoniometer consists of two equally-wound coils fixed 
vertically and at right angles. In the space enclosed by these coils 
is fitted a single movable coil. A circular scale calibrated from 0 deg. 
(ahead) to 180 deg. (astern) shows the position of the moving coil. 
The two fixed coils are cut in at their centres and adjustable con- 
densers inserted, which are mechanically connected so that both 
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Fia. 2.—RECEIVING APPARATUS USED WITH RADIOGONIOMETER. 


aerials can be tuned simultaneously. To the moving coil of this 
instrument the detector is connected. The signals from the detector 
are received on a telephone in the usual ‘way. Two currents Me 
generated in the two aerials, whose strength depends on the direction 
of the sending station. These currents are carried through the fix id 
coils of the radiogoniometer and produce a resultant magnetic Me 

at right angles to the direction of the sending station. The dr 
coil will be traversed by the maximum current, when its plane 18 2 


right angles to the resultant field. The direction which gives max 
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mum strength of signals is the direction of the sending station. Figs. 
1 and 2 illustrate this apparatus. 


The most interesting instrument on Messrs. NALDER Bros. & 
THOMPSON'S stand was an insulation recordey and leakage current 
indicator for alternating-current circuits. A diagram of this appa- 
ratus is shown in Fig. 3. As will be seen, the leakage current from 
the three-phase system to earth after passing through a choking coil 
is measured on a recording instrument and a leakage indicator con- 
nected in series. The pointer of this latter instrument is fitted with 
a contact so that when the current exceeds a predetermined amount 
a battery circuit is closed, the fuse F blown and an alarm bell begins 
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Fic. 3.—DiAGRAM OF NaLpERs’ INSULATION RECORDER AND 
LgAKACE CURRENT INDICATOR. 


to ring. Toensure the absolute working of this instrument a small 
coil in the secondary circuit holds the pointer over against the con- 
tact once contact is made. The recorder is operated on the tapping 
principle, the pen only touching the paper at short intervals. This 
makes the operation very sensitive and accurate. It should be 
noted that the testing system is only traversed by low-tension direct 
current, and is therefore perfectly safe to handle. Messrs. Nalder 
Bros. & Thompson also showed a section of their well-known elec- 
trical instruments. 
The, WESTMINSTER ENGINEERING Co. showed a number of 
projection arc lamps for use on optical lanterns and other simi- 
; 1: lar work, and an example of one 
of these is shown in Fig. 4. As 
will be seen, the carbons are at 
right angles, the arc being en- 
closed. An advantage of this 
is that the time of burning is 
increased, the light is steadier, 
and the carbons, being at right 
angles, full advantage of the 
light from the positive crater is 
obtained with continuous cur- 
rent. We understand that these 
lamps have proved particularly 
suitable for alternating current 
and that the humming usual in 
such cases is very much reduced 
owing to the glass enclosure. 
The regulation of the lamps is very simple, and in the caso of the 
smaller lamp it is obtained by feeding up the negative carbon alone. 
(To be continued.) 


Fic. 4.— WESTMINSTER PROJECTION 
Arc LAMP. 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENT COMMITTEE. 


Fo. lowing is the evidence given on Monday, Dec. 16th, before th» Select 
Comm ttec on th» prop;sed Marconi Ag:eemcn', which appeared in our 
last issue, 

Mr. RoLAND ‘WILKINS, examined by the Chairman, said he was 
principal clerk in charge of the division of the Treasury which deals with 
the Post Office, the Office of Works, Office of Woods, Intestate Estates, 
Channel Islands and the Isle of Man. He came on the scene in con- 
nection with this matter when the original request of the Marconi 
Company was made for permission to establish a network for wireless tele- 
graphic communication betwcen Great Britain and the principal British 
Colonies and Dependencies. He was present at the meeting of the 
Landing Rights Committee on April 27, 1010. 

You then said that, '" thanks to the enterprise of the British cable 
companies, the cables of the world had (more particularly up to about 10 
years ago) been almost entirely in British hands,” and you went on to ask 
whether the Post Office considered it desirable for similar reasons to leave 
the development of wireless telegraphy in the hands of a company or 
whether they held that the two cases were not really analogous ?—I was 
suggesting no definite answer, but was attempting merely to clear the 
position. 


. Then you said: With reference to the Post Office suggestion for an 
arrangement with the cable companies, there was a strong feeling on the 
Treasury against any course which would tend to bring wireless tele- 
graphy underthe controlof the cable companies ?—I should like to empha- 
size the importance of that observation. We were really thinking of the 
railways and canals. We do not want any possible competition between 
wireless telegraphy and the cables to be damped down at the beginning. 
It is one of those big questions of policy on which I think Treasury opinion 
carries a good deal of weight. There was a general bias on the part of the 
Colonies in favour of a State-owned system, and they would therefore 
raise serious objections to the Post Office proposal for an arrangement 
with the Marconi Company. 

With regard to the official side of the matter, you guarded yourself by 
saying that you must not be regarded as committing the Treasury ; but 
the Treasury were prepared to consider the question of a Government 
system. Later you suggested that a fixed sum of £50,000 per station was 
too much to offer the company, seeing that the Admiralty estimated the 
cost of each station at £40,000, and you enquire what would be the 
position at the end of 10 years. Would the Government have the right 
to continue using Marconi patents ?—I wish to emphasise the importance 
of this. 

Was the provision for the continued use of the Marconi patents 
secured ?—If the agreement runs for 28 years we are to have the patents 
in perpetuity. 

Later you agree that a royalty of 10 per cent., which was what the 
State had required from the National Telephone Co., would not be un- 
reasonable in this case, and you asked why the '' present estimate of 
revenue differs so widely from the earlier one " ?—The situation I was 
confronted with was that the Postmaster-General and the Post Office 
had been in negotiation with the company for a protracted period and 
that the 10 per cent. was the best they could do. The question for my 
consideration was whether I should recommend the proposal to break off 
negotiations with the Marconi Company on that point, and this was, of 
course, a very difficult and responsible question for me to consider. It 
seemed to me that the royalty of 10 per cent. was not so high that the 
ordinary man in the street would consider it indefensible. I had in 
my mind also the analogy of the National Telephone Co.'s royalty, and, 
as has been pointed out, a royalty which necessarily continues indefinitely, 
but terminates at any time the patents are given up. 

Did you consider whether the 10 per cent. should be on the gross or net 
receipts ?—Yes, fairly carefully ; as between thetwo bases we much pre- 
ferred that which would give the Marconi Company the least opportunity 
of interfering in our business. We wished to be masters in our own house 
and not to have the question of whether revenue was chargeable to 
capital or to ordinary account criticised by the company. 

Then, asto the company'sstipulation that the proviso for the determina- 
tion of their royalty payment if the Government ceased altogether to use 
patented Marconi apparatus should be kept secret. You consider that 
it would be improper to suppress such a material part of the bargain of 
which the other details must necessarily be published ?—I did not like it. 

There is a letter from the Treasury conveying to the Post Office their 
formal authority for the acceptance of the Marconi Company's tender ?— 
The authority at first was given verbally, which is sometimes done under 
circumstances of great pressure. The Post Office were very anxious 
to get early authority for the acceptance of the tender, and they telephoned 
through, ahd Sir Robert Chalmers, I think, authorised it; or at any rate 
authority was given on the understanding that official letters would be 
exchanged later. When the draft agreement was laid before the Lords of 
the Treasury a letter was written to say that their lordships had not . 
financial points to raise, but they directed him to say that their con- 
currence in the draft was conditional upon satisfactory arrangement 
between the company and War Office and the Admiralty being con- 
cluded simultaneously with the signature of the agreement. 

Then follows an expression of opinion as to the conditions regarding 
inspection and possible infringemertt, and expression of the view that 
adverse criticism in Parliament might be experienced especially in regard 
to the second of these two stipulations. A modification of these con- ' 
ditions was advised. Do you consider you obtained these modifications ? | 
—We do not like these clauses at all. The real defence of these clauses 
was that they were good in themselves and were the best that could be 
done, as the company would not give way on that point. We were not, 


however, at that time aware that something analagous to this right of 


inspection is given under the ordinary provisions of the patent law. 

The stipulation as to secrecy has been modified so that it only applies to 
such Dominion Governments and Departments of the Imperial Govern- 
ment as may give the undertaking required by the tender ?—That was 
not a Treasury point. 

By Mr. H. Smitu: With regard to the appointment of the Technical 
Sub-Committee and the issue of its report to the Members of the Imperial - 
Wireless Committee, were you surprised at not receiving this report ?— 
No, but I agree with Sir Alexander King that it would have been better 
if the report had been circulated, because I think there were some new 
facts of material importance in it. 

With regard to the question of reduction of rovalty, this point has been 
criticised by your department. Do you still criticise it adversely ?— 
We should have preferred a provision that there should be a proportionate 
reduction of royalty, but it was difficult to sec how this could actually be 
carried out, and we could not get the company to accept it. We had to 
take the best we could get. It was a point that had been repeatedly 
pressed by the Treasury, and it is still being severely criticised, as to 
some extent we feel that an awkward situation may arise if after a few 
years the company’s patents are only to be used to a small extent, and 
that nevertheless the Government are, in the agreement, under au 
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obligation to continue paying the full 10 per cent. royalty until 1930 or 

1940. l 

` With regard to the Postmaster-General seeking advice from the 
Company ?—1 would much prefer that it was permissive and not manda- 
tory to seck the advice of the company. 

: On Wednesday the Right Hon. Sir Gro. Rep, K.C.M.G., was recalled, 
and desired to qualify an answer he had given when previously before the 
Committee. He said he had underrated the importance of some of the 
stations which the Australian Commonwealth Government had been con- 
structing—namely, those at Fremantle and Pennant Hills. He had been 
looking at the' contract and found that these stations had a radius 
of 1,250 miles, and they were not, therefore, the small domestic stations he 
had spoken of. One of them, the Pennant Hill station, 12 miles from 
Sydney, would communicate with New Zealand. The tender with the 
Australian Wireless Co. for about £3.000 was for the power plant only. 
The Commonwealth Government provide the land and buildings and the 
foundations for the machinery, the tender being confined to the appliances 
for power. 

.. By Mr. AMERY: Is your new Balsillie system a spark or a continuous- 
wave system ?— I should prefer not to answer, but to leave the matter to 
the experts. 

By Mr. WM. REDMOND: Has the new system been tested and worked 
over 2,000 miles *—1,250 miles for those stations already erected; but if 
you mean as to whether experiments have shown it will work over 2,000 
miles, I will find out. 


At this point the Chairman read a communication he had received from 
the Postmaster-General, dated Dec. 17: ''*Sir,——Having observed in the 
Press some comments on the fact that transfers in the shares of the 
Marconi Company standing in the name of my relative the Hon. Gerald 
S. Montagu were effected about the time the Marconi contract was in 
negotiation, I inquired of Mr. Montagu, a partner in the banking firm of 
Samuel Montagu & Co., what were the circumstances. I have received 
a reply as follows :— 

“ I have to inform you that I have never held shares in the Marconi 
Wireless Telegraph Company myself. My name was used pro forma as a 
partner in the firm of Samuel Montagu & Co., in respect to shares held on 
behalf of our Amsterdam correspondents, Messrs. Weirtheim & Gom- 
pertz.” 

A letter from Messrs. Weirtheim & Gompertz was put in, setting out the 
particulars of the shares held by Messrs. Montagu on their behalf. 


Mr. RoLanp WILKINS was then recalled, and Mr. AMERY took the 
witness over the position of the parties to the agreement as it is affected 
by sec. 29 of the Patents and Designs Act, 1907. Mr. Wilkins was then 
asked by Mr. Amery as to his conversations and communications with his 
superiors and colleagues in the Treasury concerning the 10 per cent. 
royalty, and was requested to give particulars as to the opinions 
expressed by his superiors and colleagues on this point. Witness expressed 
diffidence as to repeating the conversations or referring to the com- 
munications which passed between himself and them, and, being pressed 
by Lord R. Cecil on the matter, appealed to the Chairman for his ruling on 
the matter. 

After a consultation in private, and Witness having taken the oppor- 
tunity of communicating with Sir Robert Chalmers and others by tele- 
phone, he said that his communications and oral discussions were with 
Sir Thomas Heath, Sir Robert Chalmers and Mr. Masterman, and in 
October, 1912 (on the occasion of the debate in Parliament), the Chan- 
cellor of the Exchequer. Sir Thomas Heath and Sir Robert Chalmers had 
both approved generally of the line he (Witness) had taken on the question 
of the 10 per cent. royalty, but on one occasion Mr. Masterman considered 
he had been rather too weak in suggesting the dropping of the proposal 
for a proportionate reduction of royalty. Mr. Masterman insisted upon 
the point being pressed still further. . This was in a letter of March 4. 
He had a typewritten copy of all the unofticial memoranda on the subject, 
but he could not produce this without authority. 

This statement led to a somewhat lengthy discussion as to the position 
of a Committee of the House of Commons in relation to official docu- 
ments, and their right to demand the production of such documents. 

Mr. AMERY (continuing): On this question of proportionate reduction 
of royalty the difficulty was raised by Mr. Godfrey Isaacs, I believe, that 
it would be a very difficult thing to assess. What I would ask is whether 
you could not have reduced the amount in future years if certain very 
important patents had lapsed. Would you agree with me that, under 
the present agreement, the value of 10 per cent. to the Marconi Company is 
likely to increase very much if wireless telegraphy extends, while the real 
value of the patents which the Government acquires may diminish *—1 
think that is truc, as far as it goes. 

You will agree that the introduction of a new svstem might involve the 
S een in a certam amount of loss in scrapping existing plant ?— 

es. 

Consequently, the Government, in making a new contract after that 
loss, would hope to pay a lower percentage than the 10 per cent. if the 
traffic increased or was likely to increase. Another company might be 
quite willing to come in at 5 per cent. or 7 per cent. ?—That is possible. 

Have you considered that, under the agreement as it stands, if a new 
company sold any essential patent in its possession to the Marconi Com- 
pany, then vou could not adopt the new system without continuing to 
pay the whole 10 per cent. ?—I think, to some extent, that is true. 

Do you not consider that that does, in fact, constitute a very strong 
practical inducement to the creation of a monopoly ?—-There is an 
obvious diflerence between a natural monopoly and an artificial one. 
agree with the argument to some extent. 


Can you give us any information as to the verbal authority which the 
Treasury gave the Postmaster-General to accept the tender of the Mar- 
ooni Company ?—The Post Office required an answer in a hurry. The 
Treasury does not like giving verbal authority, but sometimes we are 
rushed and have to do so. I think I gave the authority after consulting 
Sir Robert Chalmers. ‘The matter had been nearly thrashed out at this 
point. lcannot recollect to whom 1 gave the authority, but my impres- 
sion is that I may have given it by telephone to Mr. Farnall, | think, just 
before lunch. I think Mr. Farnall rang me up and I answered. 

And while holding the telephone vou spoke to Sir Robert Chalmers ?— 
I do not think I held the telephone, but I cannot be certain. 

As to the stipulation of the Marconi Company, that the determination 
of the rovaltv payments should be kept secret, vou have expressed the 


‘opinion that it would be improper to suppress such a material part of the 


bargain. Did vou consult any of vour colleagues on that provision ?—I 
do not think so. I did not like it, but I had no knowledge of the reasons 
for which it might have been put forward ; I should not have looked at it 
myself. I saw reasons for which it might have been put forward, but I 
had no idea whether they were the real reasons. 

Could vou tell us what reasons occurred to vou as possibly causing this 
stipulation ?—Quite obviously, it may have been put forward for Stock 
Exchange purposes or it may not. 

As you know, under the agreement the Marconi Company are bound to 
put at the disposal of the Government any new patents which they 
acquire during the royalty period. Would that apply to any new patents 
which were acquired by any of the other companies affiliated with the 
Marconi Company ?—I do not think so, but surely the Marconi Company 
would have a strong motive to use the patents. 

I will put it this way: Did vou, from the Treasury point of view, con- 
sider that the Marconi Company might. prefer in certain cases to buy & 
valuable new patent for the Marine Company or the Canadian Company 
in order to be able to charge the Government, the Marconi Company not 
being directly interested ?—1 do not quite follow how they could charge 
the Government if the patents were bought by the athliated companies. 

They could get the affiliated companies to charge the Government, and 
if the Marconi Company held the shares of the affiliated companies they 
would benefit out of the price so charged ?—I know nothing about the 
affiliated companies. 

Therefore, the Treasury had not contemplated that contingency in 
considering the agreement ?—I think that is to a large extent a legal 

int. 
ur Mr. GEoRGE FABER : On the subject of the reduction of the rovalty, 
there was a clause suggested that '' If at any time the Postmaster-General ` 
should find it advantageous to use the apparatus of the company in part 
onlv, he shall be entitled to refer to arbitration the question whether and 
to what extent the payment of rovalty to the company shall be reduced." 
Who suggested that clause ?*—The Treasury put it to the Post Office. 

Did the ‘Treasury suggest to the Post Office a clause which vou now say 
would have been so difficult to work that you should not have cared to 
have done it ?—Yes, they hoped they might get it, but they did not think 
it verv likely. 

What was the use of suggesting a clause if you, the Treasury, would 
have found it extremely difficult to work. Timagine the Treasury would 
be in the position of arbitrator ?— We thought it worth trying. 

Very well. Do vou consider now, looking back, that on the question of 
the 10 per cent. rovalty the Post Office were weak *—No. I think they 
made a fairly decent bargain. If anybody ean show me that they think 
10 per cent. too high, I shall be glad to try to argue the point. It is all a 
question of opinion. ‘There is a general feeling in some quarters that it is 
a little high, that is all. 

Then, as to the evidence of grossrevenue. In the letters to the High 
Commissioners it is said the estimate of a total gross revenue of £316,500 
is brought out ?—That estimate was never worth the paper it was written 
on. It was a very rough forecast. We all knew it was not in the least 
reliable. 

If it had any worth at all it works out at £31,000 a year on the basis of 
10 per cent. to the Marconi Company ?—It had not much worth. 

Now, looking back on the whole of the agreement—the price per 
atation, the 10 per cent. rovaltv, the right of inspection such as it is, the 
giving of advice such as it is, and the impossibility of terminating the 
arrangement for 18 years unless all the Marconi patents are given up—do 
you consider that the company is put in “ a privileged position " ?—In 
my opinion it is certainly not more privileged than can be helped. 

By Sir HERBERT RoBERTS : What was the general attitude of the 
Treasury towards a State-owned system ?—1 had a conversation with 
"ir George Murray about the whole thing, and he said: ‘ Whatever 
happens, do not let us have the old story of the railways and canals over 
again," the railways buying up the canals and therefore strangling com- 
petition. The longer I looked at the matter the less [liked it, and 1 went 
straight to Sir George Murray and said: ‘1 do not think this sort of 
thing will do; are you prepared to consider the possibility of a State- 
owned system ?”’ He replied : ‘ Primá facie I am; you need not rule 
out a State-owned system—consider it on its merits." I went to the 
Landing Rights Committee and put the matter before them, and every- 
one round the table said at once : '' Oh, well, if the Treasury will look at a 
State-owned system we all think it is much the best thing to do.” I was 
somewhat alarmed at the result 1 had produced and stated that I must 
not be regarded as having committed the Treasury ; but the Treasury 
were prepared to consider the question of a Government system. 

Itis clear, by the reception of your statement that the committee saw 
the matter now lay on another footing, anl we know thai the point of 


I | view was appreciated and has prevailed ?—Yes. 


PARLIAMENTARY INTELLIGENCE continucd on page GUS, 
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THE PERSISTENCE OF ELECTRIC COOKING. 


KELEcTRIc cooking has come to stay. The efforts of 
electrical manufacturers to produce reliable apparatus have 
met with success, and the public are using this apparatus 
with complete satisfaction. Electric restaurants are open- 
ing up in various parts of the country and acting as excellent 
advertisements of the new art ; they are being run on strictly 
commercial lines, and are not subsidised either by manu- 
facturers or electricity supply undertakings. In most of 
the important towns and cities end in a few comparatively 
remote but exceptionally vigorou: places, cooking apparatus 
is obtainable on hire or hire-purchase at favourable rates. 
Practically all the progressive electricity concerns, company 
and municipal, the charges for electrical energy admit of the 
regular use of cooking apparatus. Manufacturers of cooking 
materials, such as element strip and wires, insulators and 
the metal work of stoves are so busy that they cannot cope 
with the demand, and are busily, and in some cases franti- 
cally, engaged in extending their works. The smaller kinds 
of electric cooking utensils such as can be connected to the 
ordinary lighting circuits, and take energy up to 500 watts, 
are in growing demand. Most of the large electrical 
supply houses are stocking these utensils in order to cope 
with this demand. No universal scheme of advertising 
has been carried out either on the hoardings or in the lay 
Press, vet the public is immensely keen to learn more about 
the subsidiary uses of electrical energy, and especially for 
cooking purposes. The 600 odd public electricity supply 


LE 


undertakings in Great Britain give a regular service to 
probably more than a million consumers for lighting purposes. 
At least 50 per cent. of these consumers are prospective 
users of electric cooking apparatus. These facts justify 
& belief in the persistence of electric cooking and yet Mr. 
F. W. GoopENouGH writes to the Press as follows :— 
“ As the heat obtained by the combustion of one penny- 
worth of gas is equal to the heat equivalent of 43 units of 
electrical energy the explanation of the failure of electrical 
cooking as a commercial proposition is not far to seek," 


COMMERCIAL COMMENT. 
The Use of Electricity in Mines. 


Some interesting statistics regarding the increasing use 
of electricity in mines are given in Part II. of the General 
Report, with statistics on mines and quarries in the United 
Kingdom for the year ended December 31, 1911. Elec- 
tricity, it appears, was newly introduced into 46 mines in 
1911, as against 40 in the previous year, while the number 
of electrically driven coal-cutting machines at the end of 
1911 was 998, an increase of 125 over those in use in the 
previous year. A large increase in the number of electrical 
safety lamps is recorded, the actual numbers in use being 
2,055 and 4,298 in the two years. It will therefore be 
seen that great progress is being made in the use of that form 
of power in which our readers are most interested in that 
branch of industry too with which the well-being of our 
country is most closely connected. There is no doubt that 
for many purposes electricity is the form of energy most 
suitable for use in mines, but it must not be forgotten that 
it is there employed under rather special conditions which 
have to be met by special care in the design of the equipment. 
Mining motors, switchgear, cables and electrical plant 
generally, down to the smallest, must be capable of doing the 
work imposed upon them under conditions verv different 
from those to be met with in the ordinary factory. Now this 


is a point which is worth bearing in mind, for the mine owner 


is not altogether yet as whole hearted a convert to elec- 
trical work as he might be, so that the better a piece of 
apparatus does its work in the mine the better, not only 
for that mine, but for the electrical industry as a whole, 
and the sooner will come the day of the -'all-electric" 


mine. 
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PARLIAMENTARY INTELLIGENCE. .. 7 


~~... - - (Continued. from. paqa-600.) | 


Now, with regard to the Technical Sub-committee, I think that though 
this sub-committee was suggested by the Imperial Wireless Committee, 
it was appointed by the Postmaster-General ?—Yes, and he gave the 
terms of reference. 

With regard to the 10 per cent. royalty. When you expressed the 
view, on Monday, that this was not an unreasonable amount, at the time it 
was agreed there was no provision in the ayreement which would enabl> 
the Government to terminate it before the 18 or 28 years, so that " it was 
not unreasonable, then it is still less unreasonable now *— Quite s: 

You raised on several occasions the importance of havi Ing some arrange- 
ment for the use of the Marconi patents in perpetuity. I take it the 
Treasury standpoint is that vou place considerable importance upon that 
point *—1 put up a most desperate fight on this point, and succeeded in 
carrying it with great difficulty. Were it not for that proviso it would 
have been possible for the com pany to blackmail the Government to any 
extent when the agreement terminated. 

There is another point on the question of a proportionate reduction of 
the rovalty in the event of a certain number of patents not being used. 
I understand vou put vour proposal forward in order that some prac- 
tical arrangement might be found to effect the same purpose ?—-Yes, we 
thought it à weak point in the agreement, but this is modified to some 
extent by the point made, I think, by Mr. Falconer, that patents gener- 
ally run in blocks, and if you get rid of the master patent you can 
probably get rid of all the subordinate patents. 

By Mr. Gorpon Harvey: Did vou suvwest at any time any alter- 
native plan for the 10 per cent. rovalty, or did anv different plan occur to 
you, I mean such as that the 10 per cent. be reduced or increased on 
a sliding scale after giving a certain fixed return ?*— There are a great 
variety of arrangements possible. 1 think I once suggested incidentally 
something rather like a sliding scale, but I do not think any suggestion 
of a sliding scale was closely considered. 

One ‘other point. In regard to your telephoned assent to the tender 
being accepted, you had no rcason to think or believe that by giving that 
verbal assent you were enabling anybody to undertake transactions in 
Marconi shares on account of the information you gave at that time ?— 
No such idea ever crossed my mind. It was a perfectly private com- 
munication over the telephone from one official to another. 

By Mr. Wm. REDMOND: You have used the expression “ rushed " in 
connection with this matter of the telephoned acceptance of the tender ? 
— Yes, but it was a rather unfortunate word to use. I did not mean to 
use it. In no sense in conducting these negotiations did the Treasury 
not have quite time enough. 

And with regard to the 10 per cent. it has been argued that this is high, 
but it depends entirely upon whether it is a commercial success or not ?— 
Certainly, and we wish to give the Marconi Company an interest in help- 
ing us to make the business go. All Government business would’ go 
free, so that unless the commercial business were followed up the 10 per 
cent. royalty would not amount to anything at all; if the commercial 
business did develop, and we had fixed our rates properly, the State 
would stand to gain as well as the company. 

It is the view of the Treasury, I understand, that the Government are 
quite at liberty at any time to displace the whole of the Marconi system 
by another system, and that directly they do so all liability for royalty 
ceases, but if they find it necessary to maintain any one of the Marconi 
patents, even though it be only one, the royalty continues ?—Yes. 

Sir HENRY NorMAN, M.P., was the next witness, and, examined by 
the chairman, said he put forward no claim to speak as an expert in 
wireless telegraphy ; but he had studied the theory of wireless for some 
time, had endeavoured to keep abreast of the literature of the subject, 
was engaged in regular investigations with a small group of expert 
friends, had frequent opportunities of discussing wireless with experts, 
had visited a number of stations, including two long-distance ones, and 
had a licensed station of his own. But he was only an amateur, and any 
technical statement he might make must be regarded rather as a sug- 
gestion upon which the Committee might consult experts, if they thought 
fit. In his opinion, the opposition to the ratification of the agreement. 
in which he had taken some part in the beginning, rested very largely 
upon scientific considerations. While it was perfectly true that he put 
forward no claim to speak as an expert, he was prepared to make certain 
statements to the Committee on scientific matters, in the belief that they 
would largely go uncontradicted, or, at any rate, that they would suggest 
to the Committee matters which, in the opinion of those opposed to “the 
ratification, should be considered. He had not now, and never had, any 
financial interest whatever, direct or indirect, in any company or syndi- 
cate in this country or elsewhere dealing with wireless telegraphv, nor 
had he ever been concerned in any way, direct of indirect, with any 
dealings in the shares of such companies or syndicates. That disclaimer 
applied equally, so far as he knew, to all the members of his family, and 
he wished to dissociate himself in the most emphatic manner from any 
charges or suggestions of improper influence or interest on the part of any 
member of the Ministry or any civil servant. Nor had he seen a memor- 
andum which had been circulated in the Poulsen interest amongst 
members of Parliament. He believed that the ratification of the agree- 
ment between the Postmaster-General and the Marconi Company, or a 
Rimilar agreement with any other company, would be contrary to the 
publie interest, would result in the establishment of “ something ap- 
proaching a monopoly ` "for the Marconi C ompany—-" something approach- 
ing a monopoly " being an expression used in the report of the Select 


to a matter almost identical with this, namely, 


Committee at the Radio-telegraphic Convention in 1907 with reference 
whether this country 
should ratify or not an international law relating to radio-telegraphy. 

In answer to Mr. FAL ONER: Acommercial company receiving from the 
British Government a concession giving it the British Empire for its chief 
field of operations would acquire 52 much prestige and such vast oppor- 
tunities that wireless inventors would b» almost compelled to come to it 
it hat in hand, and if their inventions were refused they would be gravely 
discouraged. If, on the other hand, their inventions were purchased, the 
quas: monopoly would be strengthened. For this reason he considered 
that if the agreement was ratified it would almost certainly remain in 
force for the whole of its possible duration. In regard to Marconi patents, 
besides the master patent No. 7,777, the Marconi aerial is patented (No. 
14,788 /1905). In the terms of this specification the aerial would have 
to be discarded. Sir Alexander King thought that the aerial might be 
dismantled, but the masts used. He (Sir H. Norman)could not see what 
possible use could be made of 10 masts in two rows or 30 masts in some 
stations, if they were unable to put wires on them. There might be 
found to be a patent concerning the masts also. T he disc discharge was 
the subject of another patent, and they would have to be removed. The 
inductances, the eondenser, the disc harving circuit, the condenser cells, 
the transmitting jigger, the secondary jigger, the aerial, timing induc- 
tances, and the greater part of the receiving apparatus, all would have 
to be scrapped before the payment of rovalty "could cease. — None of these 
in any case could be employed in a continuous-wave system. Further, 
nearly half the steam plant, with its corresponding electric generating 
plant, would be useless if a continuous-wave system were installed. The 
buildings holding this plant and the staff quarters necessary would 
therefore be unnecessary. Finally, much of the land required for the 
Marconi installations would no longer be needed. It would therefore 
be an expensive and wasteful operation to get rid of the Marconi patents. 
If it were argued that it would pav a Postmaster-General to incur this 
expense to save a very large annual payment of rovalties, the answer waa, 
first, that there was no reason whatever why he should have been placed 
in such a dilemma. and, secondly, that he would have to set against the 
saving of Marconi rovalties the cost of plant and apparatus and the pav- 
ment of royalties of some other system. It was officially estimated that 
the Marconi system could be replaced by a continuous-wave system fot 
£13,000 per station. It would be well to know if this sum included the 
original cost of all the plant and apparatus discarded, or if it were merely 
the price of the new apparatus and the cost of installing. A newcomer, 
it was admitted, would start with a handicap of £28,000 to the bad for the 
six stations, and this any Postmaster-General would be reluctant to put 
in his estimates. There was, however, a stronger reason still why the 
agreement, if once entered upon, was likely to persist to the end. 1f, 
while it was in force, a new wirelesssystem vastly superior to everything 
else should be invented, it would obviously be to the interest of both 
the Marconi Company and the inventor that the former should acquire 
the rights of the latter, and so the British Government, to obtain the use 
of the invention, would have to continue paving the Marconi rovalties. 
If these rovalties approached the £250,000 a vear admitted by Sir 
Alexander King, the Marconi Company could afford to psy an inventor 
an immense income for the control of his patents. If it were retorted 
that the Government could, in the last resort, always safeguard the public 
interest against extravagant claims by the owners of patents by availing 
itself of its rights under clause 29 of the Patents and Designs Act, 1 WT, 
the answer he submitted was: Why not do that now ? For these reasons 
he submitted that the agreement, if once ratific d, would inevitably result 
in “ something approaching a monopoly,” an extravagant waste of publie 
money, and pre judice to the scientific development of wireless communica- 
tion. Continuing, he said: The lowest cost of generating a unit of elec- 
tricity under the most advantageous conditions of this country is about 
ld.: in Egypt, in East Africa and in India the cost would be much higher, 
and would probably reach 2d. per unit. Itisaremarkable fact that from the 
draft specification of the matter they were considering, it is impossible to 
tell how many kilowatts are to be generated at each ‘single station, this 
important information having been carefully withheld. But an approxi- 
mate estimate can perhaps he made. Ata single station 1,300 H.P. is 
to be supplied under the specification for duplicate plants. Itis probably 
more than sufficient to allow 100 H.P. of each plant for generating exciting 
current for the alternator and current. for lighting, ventilating, auxiliary 
motors and dise motor. That leaves 1,100 n.r. for the single main power 
plant in duplicate. Lam giving allin duplicate. Dividing 1.100 by 2 it 
makes 550. Reckoning on a commercial efficiency of 90 per cent., this would 
give an electrical output of 270. kw., or, to be safe, say 350 kw., though it 
has reccutly been publicly stated that a new Marconi station at ‘San Fran- 
cisco, which is to resemble the proposed Imperial wireless station, will 
generate 500 kw. Either the Poulsen or the Goldschmidt systems would 
require 150 kw. That gives 200 kw. more energy required by the Marconi 
system. 200 kw. multiplic d by 20 ud as an average working day 
gives 400 units, that is 4,000 times 2d., or, say, £33 per day per single 
transmitting station greater cost for the Mason system than for the 
continuous-wave system. I believe I have understated the facts. This 
argument could only be modified or opposed by showing either that the 
cost of generation would not be so high as 2d. a unit, though I think it 
would undoubtedly be higher (but any modification would require the 
figures to be proportionately altered), or that the assumption regarding 
horse-power or eflicieney of generation are inaccurate, or that the whols 
caleulation is superfluous, because a continuous-wave system could not 
do the work. 1f, on the other hand, the calculation is accurate, and thero 
are, say, 10 separate transmitting stations, this extra cost would amount 
to over £300 per working day, in addition to interest on cost and depre- 
ciation of the larger steam and electrical plant ; and it must be borne in 
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mind that any increased cost must come out of the charge per word paid 
by the people of the Empire for their telegraphic communication. The 
choice of a continuous-wave system, if a satisfactory one could be found, 
would therefore confer a widespread Imperial benefit. With regard to 
the apparatus emploved in the Marconi system, most of these patented 
items were non-essential to the continuous-wave system. With regard 
to the 7,777 patent, Sir Alexander King expressed the opinion that this 
patent will be extended. I suggest that this cannot be anticipated. The 
main point which governs the extension of a patent is that the inventor 
has not been adequately remunerated. To the lay mind it would seem 
clear that a company paving a dividend of 20 per cent. and having 
received by 1914 no less than £76,600 from the Admiralty alone, will not 
be able to plead inadequate remuneration. Aug. 1 was the date fixed 
on which the Marconi Company would be bound to give an Imperial 
wireless service, so the situation would arise that the British Government 
will begin to pay rovalties for a master patent just three months after 
that patent has expired. But even if the 7,777 patent were valid for 
years to come, and if half a dozen Marconi patents were essential to 
wireless communication, it would still, in my opinion, be unnecessary 
for the Government to adopt what seems to me to be this costly, un- 
scientific and uncertain agreement. Sec. 29 of the Patents and Designs 
Act, 1907, appears to have been arranged to mect a situation resembling 
the present one, and provides that any Government department may use 
an invention for the services of the Crown on terms agreed between the 
department and the patentee, this, in default of agreement, to be settled 
by the Treasury. The use of any wireless patent may, therefore, be 
acquired by the Post Office for a fair payment during the time the patent 
is used. There is, therefore, so far as patent rights a € concerned, no need 
for any agreement whatever. Three vears ago this simple procedure 
recommended itself to Mr. Sydney Buxton, then Postmaster-General, as 
the proper way for the Post Office to acquire wireless patents, ard it was 
accepted by the Marconi Company. One of the clauses in the indenture 
of surrender and agreement, dated Sept. 29, 1909, after providing for the 
Postmaster-CGeneral’s use, of letters patent No. 12,039 of 1896 and No. 
7,111 of 1900, and any further patented inventions which the com- 

any have or may become possessed of, or over which they have control, 
farther states that the companies “ shall claim no rovalty or other pav- 
ment in respect of the use for the purpose in this clause mentioned of 
the inventions aforesaid.” This is sec. 5 of the same agreement. The 
Postmaster-General of 1912 has thus abandoned the simple way of 
acquiring the use of Marconi and other patents, although the words 
*" between any station in the United Kingdom and anv station in a 
British possession " show clearly that long-distance wireless communica- 
tion was referred to. Unless this agreement of 1909 has, for any reason 
that I do not know of, lapsed or become of no effect, it would appear that 
the Postmaster-General already has the rights which he seeks to obtain 
under the new agreement, not only the statutory right, but the agreement 
with the Marconi Company that they do not object to the statutory right 
being exercised. They also agree to give him, by clause 4 of the 1909 
agreement, ‘such assistance and information respecting the said inven- 
tions and the mode of working and using the same, and all processes 
connected therewith as may be necessary for enabling him to use and 
exercise the said inventions to the best advantage." Also, they agreed 
to give him the use of any new invention or improved mode of working 
up till 1923. What more is required ? I am not a lawyer, but it would 
appear that the Postmaster-General has already acquired for a cash 
payment every right from the Marconi Company that he needs, and that 
therefore the new agreement is superfluous. It is impossible to say 
whether the payment of 10 per cent. upon gross receipts for 18 vears, 
possibly reaching an annual sum of £250,000, is the best available bargain 
in the publie interes? for the use of non-essential and probably expired 
patents. Unless it is, the Postmaster-General would appear to have 
contracted himself out of benefits conferred upon him for the publie 
advantages by Act of Parliament. 

(Sir H. NORMAN procceded to state that a portion of the evidence he 
desired to tender, having been ruled out by the Chairman, was prepared 
from his own knowledge, and he was prepared to substantiate it from his 
own knowledge, and to be cross-examined upon it. as he attached great 
importance to the scientific side of this question, to which this portion of 
his evidence belonged.) 

Mr. AMERY: If this statement is made of the witness's owa knowledge, 
I am not sure that it ought not to be read. 

The Committee having considered the question in private, on its return 
the Chairman asked Sir Henry to proceed with the fourth part of his 
evidence, omitting the scientific section, part three. 

Continuing, Sir Henry said: [am opposed to the ratification of the 
agreement without further investigation, on the ground that the alleged 
urgency does not exist. In May. 1911, everything should have given 
way to Imperial extreme urgency, but nearly two years has been allowed 
to elapse and this extreme urgency is seen not to have existed. In the 
meantime wireless telegraphy has made a revolutionary advance, the 
value of which is on the point of being conclusively tested. Certain spheres 
of working are important, but these are now completely supplied. with 
wireless communication or can easily be made complete by the adop- 
tion of a certain course. Where this is not the case, a delay of a few 
months spent in scientific investigation would not, L urge, be likely to 
imperil the security of the Empire. Nothing can prevent any nation 
which has the necessary territories from setting up any wireless system 
it likes, either before or after the British chain. Germany, Italy and 
France are establishing wireless chains, but none of these will atfect or 
be affected by the British proposal. lt is stated that the first comer can 
select his own wave-length. This would doubtless be a convenience, 
but it is of no serious importance whatever. The number of possible 


long wave-lengths is very large, ranging from 5,000 to probably 15,000 
metres, and with continuous waves, at any rate, tuning is so sharp that 


a difference of 5 per cent. would probably be enough to avoid all inter- 
ference. For these reasons, I submit, no sufficient urgency exists to 


justify a decision without a brief delay, without further scientific in- 


vestigation. 

I now come to what is regarded by some as a conclusive argument in 
favour of ratification—namely, that whatever may be the merits of 
other systems, no other than the Marconi Company has the knowledge 
of secret processes, the experience or the staff necessary to carry out this 
Imperial contract. I venture to submit, first, that a secret process may 
safely be dismissed from further consideration. Secondly, while ex- 
perience is as valuable in wireless telegraphy as in all enterprises, the 
Admiralty experts have had much unrivalled experience. Thirdly, if 
Secret processes, experience and staff are indispensable, and are suffi- 
ciently possessed only by the Marconi Company, why is ít that we alone 
and not other countries are dependent upon these ? The Marconi Com- 
pany is not officially recognised in France, yet the French Government 
has presented a scheme for the establishment of several long-distance 
wireless stations. "The United States Army is erecting two long-distance 
wireless stations, one of which will communicate from Washington to 
Panama. The Marconi system, I believe, is not in use in the United 
States Government stations. The Australian Commonwealth has 
declined to be a party to this agreement, and is erecting a long-distance 
station to communicate with Singapore not on the Marconi system. The 
Admiralty has no difficulty in erecting a 2,000 miles station at Malta, 
not on the Marconi system. Is it to be believed that this country, the 
land of Clerk Maxwell, of Kelvin, of Lodge, of Silvanus Thompson, of 
J. J. Thomson, of W. Duddell, the great inventor, and a score of 
other wireless experts of the highest competence, is compelled to go to a 
commercial company ? In conclusion, I wish to state what alternative 
course, in my opinion, is open to the Government if this agreement is not 
ratified. I suggest that the sites of the stations may be selected, if this 
has not already been done, and acquired. Secondly, buildings for the 
power house and the accommodation of the staff may be erected and the 
foundations for the heavy machinery prepared. Thirdly, a small expert 
committee, under the Official Secrets Act, with the highest qualifications 
available, might bo appointed as soon as possible, those members not 
already in the public service to be paid an adequate fee for their services, 
Fourthly, tenders might be invited and provisionally accepted for the 
subsequent supply of masts, with steam plant, turbo-alternators and 
other material, all of which are matters of everyday commercial manu- 
facture. Fifthly, public announcement might be made that on and after 
a certain date, say six months later, the British Government would be 
prepared to inspect and iuvestigate any system of long-distance wireless 
communication in actual operation, with a view to its adoption in the 
Imperial stations, if approved, under sec. 20 of the Patents and Designs 
Act, 1907. Sixthly, the Government might advertise that it is prepared 
to receive applications from persons experienced in wireless telegraphy 
to enter the Civil Service with proper pay and pension according to their 
qualifications, and if any person of sufficient qualification offered himself 
he should be added to the committee appointed, as suggested, under the 
Official Secrets Act. Seventhly, a special permanent Government 
department of Imperial Wireless Communication should be formed to 
proceed, in co-operation with the patentee whose system was selected, 
to install the electrical apparatus and control the working of the system. 
In view of the scientific inventions that would always be proceeding 
under this department, it would probably ultimately absorb the present 
experimental stations of the Army and Navy, and then all the wireless 
needs of the Empire would be met by one central Imperial scientific staff. 
If the Marconi Company or any other company can hold the field by 
merit, they are justified in holding it for ever. If they cannot, the State 
should not enable them to hold it in any other way. 

On Tnursday, Dec. 19, Sir Henry Norman was further examined, and 
after the Chairman had stated that although theCommittee had intended to 
hear direct evidence from the propri-tors of the different wireless systems 
referred to by the witness in sec. 3 of his statement (that dealing with the 
scientific aspect of wireless telegraphy), as Sir Henry still wished to give 
his views on these systems the Committee were willing that he should 
do so. 

Sir HENRY Norman thanked the Committee, and urged respectfully 
that, the issue before the Committee being largely a scientific one, and as 
no more qualified witness had done so, he wished to summarise the de- 
velopment of wireless which had led up to the situation upon which the 
Committe: had to adjudicate. He proceeded to review the development 
in recent vears, commencing with the work of Mr. Marconi, who, he said, 
had certainly done more than any maa living to adapt scientific wireless 
to the practical service of mankind. He first referred to the work of 
Overbeck, a German scicatist, in 1895, followed by that of Wein and 
Lepel and the quenched spark. Mr. Marconi’s dise discharger was then 
referred to, and this was followed by a description of Mr. Duddell's 
electric arc work in its relation to wireless telegraphy, followed by 
Poulsen’s work, and the combined Duddell- Poulsen system. The high- 
speed transmitting and receiving apparatus by Pedersen came next 
under review, followed by a running commentary upon the high-fre- 
quency work of Dr. Goldschmidt. On this point Sir Henry expressed 
the view that any independent expert who might be consulted by 
the Committee jwould tell them that if the Goldschmidt alternator 
will give a regular output of 150 kw. and produce a pure continuous 
wave at 60.000 periods per second in the antenna circuit, as was 
claimed by the inventor, a day and night transmission, at high. speed 
over 2,000 miles, was a certainty. It was claimed for the Goldschmidt 
alternator that it possessed other striking advantages over rival systems, 
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including that wireless telephony would probablv be accomplished over 
considerable distances by the same means. On this point he said that the 
difficulty of long-distance wireless telephony had been to devise a micro- 
phone whose action would not be destroved by the very heavy main 
electric current. In the Goldschmidt svstem the microphone would 
only have to carry the exciting current of the alternator, 7 kw. or 8 kw., 
instead of the main current. The signals from the Goldschmidt alter- 
nator would be untappable except by a special receiving apparatus. 
Moreover, and this was important, the signals could be changed in a 
minute from a silent wave only readable on the special receiver to a 
musical note readable by any ship equipped with a reasonable-sized 
acrial on the ordinary detector and telephones of every receiving circuit. 
Therefore, in the case of the Imperial chain, at one minute the Gold- 
schmidt signals could be proceeding at a very high speed from one 
station to the other and the next minute they could be switched cff to be 
read audibly as a musical note on board a ship equipped with an aerial of 
reasonable size and an ordinary receiving apparatus. The purity of the 
wave which was claimed by the inventor rendered this system so selec- 
tive that a station sending a wave only differing by less than 5 per cent. 
would not interfere. Dr. Fleming (said Sir Henry) had recently remarked, 
alluding to Dr. Goldschmidt’s “ ingenious inventions," that “ telephony 
across the Atlantic is quite within possibilitv." There were other 
interesting sparkless systems of wireless telegraphy making rapid pro- 
gress which had not vet come to public notice. The points he urged, 
therefore, were, first, that the future of long-distance wireless communi- 
cation is almost certainly with a continuous-wave svstem ; secondly, 
that a few months only would suffice to decide whether one or other con- 
tinuous-wave system can fulfil the conditions of the Imperial wireless 
service. With regard to the spark system for long distances he con- 
sidered that it hal not yet been proved that the arduous conditions 
of the Imperial service could be complied with by the spark svstem— 
not even if the Clifden and Glace Bay system was the one specified for the 
Imperial stations, which had not vet, however, been stated. He urged 
that it was as necessary for the Marconi Company as for the Poulsen and 
the Goldschmidt Companies to give proof that thev could do what the 
Imperial contract required. He suggested that the opinions of Sir Oliver 
Lodge, Prof. Silvanus Thompson, Sir J. J. Thomson, Mr. W. Duddell, 
Dr. Erskine Murray, Mr. Campbell Swinton, and Dr. W. H. Eccles 
should be taken by the Committee. If these gentlemen were heard the 
Committee would be in a position to appreciate the scientific situation 
to-day as regards wireless telegraphy. He had no authority to use these 
names, but it was his suggestion they should be heard. 

After further lengthy examination (a report of which will appear in 
our next issue), Sir H«n-y Norman, in concluding his evidence, gave an 
emphatic assurance that he had not, directly or indirectly, any interest 
whatsoever in any company or syndicate, here or elsewhere, dealing with 
telegraphy or wireless telegraphy in any shape or form. 

Sir G. Croydon Marks, M.P., was the next witness and the last ex- 
amined before the adjournment over the Christmas holidays. As 
announced in our last issue, the Committee will resume its proceedings 
on Wednesday, Jan. 1. 


BUSINESS NOTICES. 


Patents Development.—-The proprietor of patents No. 1,451 /1908, 
relating to “‘ Improvements in submarine signalling apparatus " ; 
No. 1,848/1908, relating to'' New or improved apparatus for alter- 
native wireless telegraphy and telephony”; and 14,775/1908, 
relating to ‘‘ Improvements in transmitting apparatus for submarine 
signalling," desires to negotiate forthe grant of licences. Particulars 
from Messrs. Lloyd, Wise & Co., patent agents and consulting 
engineers, 10, New-court, Lincoln's Inn Fields, London, W.C. 


The proprietors of the undermentioned patents desire to dispose 
of same or to grant licences :— 

No. 28,352/1910, relating to “The forming of diclectric films in 
electrolytic cells.” 

Nos. 4,175, 5,564, 5,5644, 5,565 and 8,183. of 1907, relating to “ Im- 
provements in alternating-current dynamo electric machines." 

No. 2,943/1908, relating to ‘ Improvements in receivers." 

No. 3,037/1910, relating to '' Electric cab controlling systems for 
railways." 

Applications to Messrs. Cruikshank & Fairweather (Ltd.) Inter- 
national Patent Agency, 65 and 66, Chancery-lane, London, W.C. 

New Works.—A special Committee of Glasgow Corporation are 
considering an application by Messrs. Stewarts & Lloyds to feu 
16 acres of the lands of Riddrie fronting Cumbernauld-road for the 
purpose of erecting large engineering works, the machinery in which 
would be operated by electric power. 


Thames Ironworks.—By order of the Court the Receiver and 
Manager (Mr. Smart) of the Thames Ironworks Shipbuilding & 
Engineering Co.. Ltd. closed the works on Saturday. 

Mr. A. F. Hills has given notice of appeal against the above decision, 
and he is endeavouring to avert the closing down of the works. He has 
appealed to the debenture holders for their support, and should he be 
successful in securing this the position would be improved. There is, 
however, another serious obstacle in the attitude of trade unionists on 
the labour question. Any possible purchaser who may desire to re- 
organise the works would probably want to make a permanent arrange- 


ment with the men to work the same nine-hour day as is the case in 
the vards of the company's chief competitors in the North. 

Messrs. Siemens Brothers Dynamo Works inform us that their 
store and showroom at 38 and 39, Upper Thames-street, E.C., will 
be closed for stocktaking on Monday and Tuesday. the 30th and 
31st inst. The incandescent lamp and fittings departments. at 
Tyssen-street, Dalston. N.E.. will, however. be open as usual for the 
sale of ‘‘ Tantalum " and * Wotan " lamps and fittings. 


JURA UH A 
ELECTRICITY SUPPLY. 
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EXTENSIONS. 


Finchley.— At the last mecting of the Council the Electricity 
Committee recommended, on the advice of the electrical engineer 
(Mr. E. Calvert), that an oil engine be installed at the electricity 


works at an estimated cost of £1,500, 

In the course of the discussion Mr. Fry, who supported the recom- 
mendation, said he thought the estimate of £500 a year extra profit 
was moderate, The life of the engine would probably be 20 years, 
and if for that timethey could raise £500 to £700 a year the committee 
thought that it was a good scheme to bring forward. 

The report was adopted. 


Fleetwood.— Extensions of the Electricity work; are projected at 
an estimated cost of £7,196, and application has been made for 
sanction to borrow this sum. Kaj 

Southend.—The Council have decided to carry out extensions of 
the electricity supply undertaking at a cost of £11,000. 


Bridlington.—The Council have decided to apply for sanction to a 
loan of £5,000 for extensions of the electricity undertaking, including 
a new steam dynamo, pipework, &c. 


Woolwich Municipal Loans.— At the sitting of the London County 
Council it was reported that in March last the Borough Council applied 
to the County Council for sanction to a further loan of £36.570 for the 
extensions of their electricity undertaking. 

Owing to the large extension of plant proposed and the unsatisfactory 
financial results hitherto realised by the undertaking, the Finance Com- 
mittee of the County Council suggested that it should obtain expert 
advice on the position of the electricity. department. The Borough 
Council accepted the suggestion, and a consulting engineer (Mr. J. F. C. 
Snell) advised the Borough Council to abandon its generating stations at 
Plumstead and to extend the station at Globe-lane. The present loss on 
the undertaking. after meeting capital charges, is about £16,000, but it 
was estimated that by the adoption of Mr. Snell's scheme the loss would 
be reduced to about £9,561. The Borough Council decided to accept this 
advice, and accordingly made an amended application for sanction to 
borrow £50,000 and for an advance of £20,000 to cover the cost of urgent 
works. 

The Finance Committee of the County Council reported that they were 
advised that as regards buildings an amount of £4,000 on account might 
be sanctioned for a period of 30 years, which was within the life of the 
works, and that the following amounts might be sanctioned on account 
for engineering works: Mains, £5,000: plant and machinery, £10,000. 
The periods of repayment now allowed for these purposes were 25 and 15 
years respectively, and they recommended accordingly. 

Ald. H. L. Cripps said he had on several occasions ventured to call 
attention to the large increase in the loans to Borough Councils for elec- 
tricity undertakings. He was quite aware the matter always demanded 
the most careful consideration of the Finance Committee, and he had no 
doubt that the present proposed expenditure had not escaped their notice. 
He desired to say a few words on that report, however, because it was 
illustrative of the difficulties under which the County Council was placed. 
They were told that the loss on the present undertaking at Woolwich was 
£16,000 a year, and it was, therefore, perfectly obvious that the Borough 
Council was in a difficulty, and it was not advisable to place large sums of 
money in an undertaking which must be highly speculative. ‘There was 
no branch of science which had altered so much within the last 20 years 
as electricity. Machinery and plant which it was imagined at the outset 
would be perfectly up-to-date and likely to last for generations, was to-day 
being superseded by new methods. To invest the ratepayers’ money in 
a concern which at the present time was showing an actual loss of £16,000 
was an undesirable risk and quite unnecessary, and he moved the reference 
back. 

The motion was seconded by Mr. L. W. S. Rostron, but one of the 
members for Woolwich (Mr. H. KisostLEY Woop) admitted that the 
Borough Council was in a great difficulty in the matter, although they 
estimated that if that scheme was followed up and the County Council 
granted the loan there would almost immediately be a saving of half the 
loss. To refuse to sanction the loan would be to place them in even 
greater difficulties than at present. With regard to the future, they had 
in hand and in view a very large number of additional contracts, and they 
hoped, by extending the Globe-road station and curtailing the charges 
in the directions indicated by Mr. Snell, to be able to reduce the loss. 

Ultimately, Ald. Criprs’ amendment was lost and the loan was sanc- 
tioned. : d 
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GENERAL. 


Beckenham.—Application is to be made by the Council for a 
provisional electric lighting order for the parish of West Wickham in 
Bromley rural district. 


Bethnal Green (London).—On Thursday last the Borough Council 
decided to accept the offer of Stepney Borough Council to supply 
electricity in bulk in the district. Particulars of the scheme, which 
is estimated to cost about £21,500, wer» given in our last issue. 


Brighton.—On the recommendation of the Lighting Committee 
it has been decided to supply the L.B. & S.C. Railway Co. with 
electric current for lighting their workshops direct from the power 
mains at £3 per annum per kilowatt of installed lighting demand in 
addition to the charge for electricity registered through their power 
meter. The chairman of the Committee (Councillor Campbell) 
stated that the terms would pay them pretty well, and they were 
deriving a revenue of £7,000 or £8,000 from the Company. 


Buxton.—The electrical engineer, Mr. W. J. Leeming, has pre- 
pared a report on assisted wiring and on other means of ‘developing 
the municipal electricity supply undertaking. 

In the course of his report Mr. Leeming sets out the substance of 
replies to his inquiries from 22 other towns where schemes of ass sted 
wiring, the hire- purchase of apparatus, &c., are in operation and concludes 
by recommending a scheme of assisted wiring. Mr. Leeming also 
favours a canvassing and advertising cam paign, and a pamphlet has been 
drawn up for distribution in the town to be followed by a personal call. 
Samples of electric radiators, cooking apparatus, electric irons and other 
domestic apparatus are to be exhibited in a small showroom which is 
to be fitted up at the engineer's office. ; 


Cleckheaton.—Last week the Council adopted a recommendation 
of the Electricity Committee to increase the charges for e'ectricity 
by 10 per cent., except in cases where the supply is given under a 
special agreement. | 


Cwmamman.—The Council, which is applying for a provisional 
electric lighting order, is negotiating with Lord Dynevor for the 
acquisition of a site for a generating station. The estimated cost 
of equipping electricity supply works, laying mains, &c., is £6 000. 

Ebbw Vale.—The Council have had a disappointing experience in 
regard to the supply of electricity to workmen in the municipal 
houses. 

The electrical engineer (Mr. Wm. Horsfall) recently reported that he 
had been greatly disappointed with the scheme of electric lighting in the 
Council's houses, simply because the tenants in the houses could not usc 
it reasonably. The Council were only making a charge of 8d. per week 
for the light, but some of the tenants kept it on all night. He suggested 
that the Council should allow him to put separate meters in those houses 
where they required the light, and take the installation out of the rest. 
He wished to point out that they had lost no money on the scheme, but 
still it was not satisfactory. 

The report was accepted by the Council last wcek. 

Electricity in Mining.—Part II. of the general report on mines 
and quarries in the United Kingdom for 1911 has been issued. 

The total number of persons employed was 1,179,101 (1,096,233 at 
mines and 82,863 at quarries). or a net increase of 15,181 persons, as 
compared with 1910. Electricity was newly introduced into 46 mines 
in 1911, against 40 in 1910. Scotland and South Wales districts 
accounted for 20 and 13 cases respectively,theremainder being Newcastle 
4; Durham, 2; Liverpool 4nd North Wales, 2; and Midland and 
Southern, 5. Under the Electricity Special Rules in force during 1911 
it was only necessary that the introduction of electricity should bs 
notified ; no particulars were asked for, and none (as & rule) were 
given. The matter had, however, been remedied by the Coal Mines 
Act, 1911, and a complete classification of the different systems of dis- 
tribution, together with a measure of the growth of the use of elec- 
tricity in mines, will be possib‘e for the future. The number of elec- 
trically-driven coal cutting machines at the end of 1911 was 993, an 
increase of 125 over those in use in the previous year. 

Mr. R. A. S. Redmayne, chief inspector of mines, referring to the 
subject of electric safety lamps for miners, states that the number in 
use had increased from 2,055 in 1910 to 4,298 last year. A colliery 
proprietor, who desired to remain anonyinous, was s» impressed with 
the importance of securing the best possible design of miners' electric 
lamp that he offered, through the Home Secretary, a prize of £1,000 
with a view to encouraging inventors and manufacturers to take up 
the question. By Dec. 51 195 lamps had been entered for the com- 
petition, and Mr. Redmayne states that: ‘‘There can be no doubt 
. that the result of this competition will conduce to a greatly extended 
use of electric safety lamps in mines, and that the present, year (1912) 
will witness a considerable augmentation of the number introduced 
into mines 1n the United Kingdom. 

Heckmondwike.—The Council recentlv received a communication 
from the L.G. Board in regard to an application for permission to 
borrow money for the electricity supply and other undertakings. 

In their communication the L:G. Board pointed out that the balance 
of £6,131 to be provided in respect of the electricity supp y undertaking 
could not be wholly met, as the Council suggested, out of the moneys 
standing to the credit of the profit and loss account. The Board were 
informed that the credit balance on this account on March 31, 1912, was 
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£8,384. 10s. 84d., of which only £5,829. 19s. 44d. was available in cash 
From this there must be deducted from £1,750 to £2,800 in respect of 
interest due to the bank, so that the amount available from the profit and 
loss account to meet the £6,131 would be insufficient by at least £2,000. 
The Board requested the Council to give an undertaking that they would in 
the rate for the ensuing half-year make such provision as might be 
necessary (1) to meet the disallowance of £596 in respect of the public 
baths and fire station ; (2) to meet so much of the disallowance of £6,131 
in respect of the electricity undertaking as could not properly be paid out 
of profit and loss account, and (3) to extinguish the deficit on the District 
Fund Account. 

In the course of a long reply by the Council, it was urged that it was 
a harsh measure to have to provide by means of a rate a working balance 
and to reinstate in the present account the moneys taken from it. The 
Board were requested to sanction a loan for the amount or, alternatively, 
that the Council should give an undertaking to make provision in the 
rates for the next five years so as to raise the necessary working balance 
by equal annual instalments. 

Romford.—The Rural Council have consented to the application of 
the County of London Electric Supply Co. for a provisional order for 
the district. 

Swanscombe.—Dartford Rural Council have conditionally con- 
sented to the supply by Gravesend Corporation of electric current 
to the Empire Portland Cement Co.’s works at Swanscombe. 


Willesden.—In connection with proposed improvements in the 
publie lighting the Electricity Committee are to be given an oppor- 
tunity of submitting tenders in competition with the g1s company. 


LIGHTING NOTES. 


Hyde.—4 special Lighting Committee has been appointed to con- 
sider the question of street lighting, as there is a widespread feeling 
of dissatisfaction in the district with regard to the present gas 
lighting. 

The Highways Committee have been instructed to report as to the 
adoption of electric lighting in the whole of the streets on the joint 
board's tramway route from Hyde market place to the corner of Ashton- 
road and Bennett-street, Newton. 

Leicester.—Though the Council have had municipal electricity 
works for many years, it is only now that experiments are being 
made in public electric lighting. Until recently the electricity works 
were under the control of the gas department, and apparently it was 
considered undesirable to encourage the younger rival. 

The electric lighting department have now erectcd four lamps round 
the tramway standard at Horsefair-street corner. The lamps erected 
are the latest type of flame ares, each giving over 3.000 c.p. As a result 
of the experiment the electric lighting department hope to be given a 
share in public illumination. The high-pressure gis system, it may be 
explained, involves the laying of special mains, as the gas is uscd under 
compression. These mains have been laid for an area including Belvoir- 
street, Granby-street, Markct-street, the Markct-place and the London- 
road as far as the Midland station. 

Motor Omnibus Lighting.—At the meeting of the National Steam 
Car Co. (Ltd.) on Friday last, the chairman (Mr. W. S. Coles) said 
that various improvements had been made in their cars, including 
a simplification of their electric-lighting arrangements, by which the 
employment of storage batteries, which were always troublesome and 
expensive, had been got rid of, thereby securing a reduction in the 
cost and in the weight of thelighting equipment, as well as in the cost 
of its maintenance. 

Workhouse Lighting.—Hend.n Guardians hzve decided to 
engage an electrica! engineer to report upon the clectric ligh'ing 
of ce^rtain parts of the workhouse and infirmary. 

Willesden Guardians have appointed Mr. E. R. Dolby to prepare . 
a report on the existing electric lighting plant and on extensions 
required at the workhouse and infirmary. | 


TRACTION NOTES. 


TRAMWAYS. 

Blackpool.—The *: toast rack" cars have proved :o popular that 
the Tramways Committce have decided to purchase another half- 
dozen, making the total number of this type of car 18. 

London & Suburban Tramway Service.—On Friday last, by 
arrangement with West Ham, East Ham «nd Barking Councils, 
the London County Council commenced through services between 
Aldgate and Loxford Bridge, Barking. and between Bloomsbury and 
Canning Town. The through fare from Aldgete to Parking is 2d., 
and from Bloomsbury to Canning Town Zid. Aldgate is now 
directly connected with Leyton, Leytonstone, Clepton Common, 
Canning Town, Barking and Ilford. Through cars are also running 
from Bloomsbury to the Manor House, via Green Lanes. 

Sheffield.—The Tramways Committee have decided to abolish 
$d. extension fares and to establish a universal Id. service within the 
city boundarv. 
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Southport.—The Tramways Committee, having considered the 
report of the sub-committee on the recommendations of Mr. C. W. 
Mallins, of Liverpool, as to the working of the tramway undertaking, 
recommend that in future the inner-circle route shall be discontinued, 
and that the cars shall run from the town via Manchester-road to the 
corner of Ash-road and Scarisbrick-road and back by the same 
route, instead of continuing their journey down Scarisbrick New-road. 

It has also been decided to abolish the system of contract tickets from 
the end of this vear, but the present contracts remain in force until the 
date of the expiration. Books containing 26 tickets (halfpenny) will 
still be issued. The question of Sunday trams has been left over for the 
present. 


RAIL-LESS. 


Brighton.—The Corporation have deposited their Bill for the 
acquisition of the undertaking of the Brighton, Hove & Preston 
Omnibus Co. and for other purposes. The cost of the land for the 
trolley omnibus scheme, the construction of sheds and buildings, and 
underground cableway, is estimated at £9.000. The probable cost 
of overhead line equipment, shelters and miscellaneous equipment 
is put at £5,300, and of the purchase of trolley vehicles at £4,900, 


Cardiff.—4An interesting report on transport facilities has recently 
been prepared by the city electrical engineer (Mr. Arthur Ellis), and 
various extensions of the municipal tramways are recommended. 

With regard to the proposed provision of a service of vehicles between 
Cardiff and. Llandatf and Whitchurch, Mr. Ellis thinks that the Com- 
mittee should endeavour to obtain powers that would enable them to 
provide such facilities, either by means of self-contained vehicles repre- 
sented by the petrol electric "bus or trackless trolley system, or, if neces- 
sary, an extension of the existing tramway system. The self-contained 
vehicle would certainly be very useful for first ascertaining what traffic 
would be obtained from anv particular district before laying down per- 
manently cither the trackless trolley system or a tramway. The pro- 
vision of a few self-contained vehicles would certainly be useful as a 
means of tapping particular districts. After being satisfied that there 
was sufficient trattic to warrant the expenditure necessary for equipping 
that district either with trackless trolley or tramways, the self-contained 
vehicles could be moved to some other district with the same object. 
Three to four petrol electric "buses would give a reasonable service. By 
them they could ascertain in what particular part of any district there 
existed the greatest amount of traffic. Having obtained that informa- 
tion, the Committee could then safely proceed to a trackless trolley 
system. If at a later date, owing to developments, the traftic became too 
heavy for the trolley "buses, then it might be considered desirable to 
extend the existing tramway system, for which purpose the overhead 
wires already provided would be quite suitable. The trackless trolley 
system eould be moved still farther away to act as a feeder to the tram- 
ways, and beyond the trackless trolley the self-contained omnibus could 
be used to act as feeders to the trackless trolley system, or transferred 
to some other district altogether with the same object in view. He sub- 
mitted a plan showing the districts immediately adjoining the city 
which at some future date might require traflic facilities, and he would be 
glad if the Committee would give him instructions as to what districts 
should be included with others (if anv) in the present bill. There were 
districts, such as Llanishen, that the Committee might consider it 
desirable to provide with traffic facilities. There were other districts 
developing which might be worth paving attention to in the near future. 

On the general question of the svstem of traction, Mr. Ellis states that 
practical experience during the past two or three vears has shown clearly 
that a trackless trolley system has great advantages. It enabled those 
having powers to do so to carry out extensions to any particular district, 
and at the same time avoided the necessity and expense of laving down 
the permancnt track, which was never put in hand until the volume of 
traffic absolutely made it necessary. After having done this, the track- 
less trolley system could be carried still further away to act as a fecder 
to the tramways system. 

Mexborough and Swinton Tramways.— At the recent annual dinner 
of the staff and emplovés of the Mexborough and Swinton Tramways 
Co., Ald. D. L. Winter, local director, presided and replied to the 
toast of '* Success to the Company." 

Ald. WINTER, whois also chairman of the Rotherham Electrie Lighting 
and Tramways Committee, referred to the company’s scheme of rail-less 
trolley omnibuses for Mexborough, Wath, West Melton, Swinton, Gold- 
thorpe and Bolton. The company's bill had excited a good deal of con- 
troversy, and while he was in favour of the municipalisation of almost all 
tramway undertakings, he did not consider it expedient in the present 
case, because the area was broken up into separately administered. dis- 
tricts, and a scheme which would be of benefit to one district would be 
prejudicial to the interests of another. He knew a good deal about rail- 
less traction, as he had outlined and inaugurated the system in operation 
between Rotherham and Maltby. The company did not pose as public 
philanthropists, but they felt the routes they would be able to offer the 
residents of the outlving districts would be of enormous advantage to 
them and would prove very acceptable. As to the system itself, he could 
only say it was perfectly simple, was easily worked, attained a maximum 
of comfort at a minimum of cost, and, above all, entailed little or no 
damage to the roads. He trusted there would be little material oppo- 
sition. He advised Mexborough particularly not to oppose, for it was to 
their interests to get linked up as soon as possible with Denaby and 
Conisborough. 


POWER AND HEATING NOTES, 


Cotton Mill Driving.—A Bradford firm (Messrs. J. Lund & Son) 
have taken land for a new cotton mill in Chorley, to accommodate 
700 looms. This will be the first shed in the district to be electri- 
cally driven. The architects are Messrs. Buckley & Catterall. 

Middlesbrough.—4At the meeting of the Gas and Electricity Com- 
mittee last week it was reported that the borough electrical engineer 
(Mr. H. M. Taylor) was endeavouring to arrange a conference with 
the representatives of other municipa! electrical undertakings with a 
view to devising some scale of charges for the supply of electric 
current for cooking and heating. A report on the matter is to be 
presented to & future mecting by both Mr. Taylor and the gas 
manager. 


TELEGRAPH AND TELEPHONE NOTES. 


Underground Telegraph Cables.—The Postmaster-General has con” 
sented to receive on Jan. 9 a deputation from the Aberdeen, Dundee 
and Arbroath Chambers of Commerce in reference to the extension 
of the system of underground telegraphs from Glasgow and Edin- 
burgh to the North of Scotland. 


Wireless Notes.—At the meeting of the British North Borneo 
Company on Tuesday the Chairman, Sir West Ridgeway, stated that 
with regard to wireless telegraphy they were entering into a contract 
for the erection of three wireless stations—at Sandakan, Selimpopon 
(the headquarters of the coal mining industry) and Jesselton—and 
the question of a fourth station at Lahad Datu, in Darvel Bay, 
was also being considered. 


TUTTI UO UTATU HL ETATE TUTTE LLLA 
EMPIRE NOTES. 
LEATHER OULU UUO ALTRI DH LIO TUTTE 


Cape Town (South Africa).—In a recent report. the municipal 
electrical engineer (Mr. W. F. Long) states that, owing to the large 
number of applications received for new installations. he finds great 
difficulty in obtaining the necessary materials for extensions to the 
distributing system and the making of services. 

The report includes a long list of extensions in Cape Town, Sca Point 
and Woodstock, and alterations in the system in the southern suburbs, 
which Mr. Long considera it necessary to have in stock and which are 
estimated to last six months. The list includes 33 miles of aerial braided 
and 15 miles of vulcanised rubber wire for overhead services and exten- 
sions to the distributing system from Sea Point to Wynberg; one mile 
concentric h.t. cable, 1.100 yds. of three-core h.t. cable, a feeder panel 
and two transformer pillars, required owing to the increase in the number 
of consumers in Green Point and Sea Point; 50 vds. of three-core Lt. 
cable and 9,520; vds. of bare copper wire for supplying consumers in the 
neighbourhood of Observatory Station-road ; and 21 miles of armoured 
cables for underground services in Cape Town. When the extension to 
Green Point and Sea Point was undertaken, provision was mado for 220 
consumers, with 5,580 16 c.p. metallic filament lamps, but up to the end 
of September last the consumers were 202, with th> equivaleat of 7,000 
16 c.p. lamps conn: ct d. 

The Electricity Committee recommend. the Council to obtain tenders 
for the supply of the cables, &c., specified. 

New Zealand.—Devonport (N.Z.) Council recently decided to 
establish an electricity supply undertaking and to consider schemes 
for either municipal or company owned works. 

The Government have been asked to construct a railway from Rotorua 
to Taupo, a distance of 56 miles, and it is suggested that it might be 
operated by electrical energy goneritod by Hake Falls. 

South Africa.— Durban Municipal Loans.—The British Imperial 
Trade Correspondent at Durban (Mr. Agnew) reports that Durban 
Corporation are applying for power to borrow £940,000 for public 
works for the ensuing seven yeara. 

The estimated expenditure for the current year is £380,499, and the 
Corporation already have borrowing powers for £365,000. The following 
are amongst the purposes for which the proposed expenditure is to be 
incurred :—Tramway extension and repair in. 1012, £52.043, and in the 
ensuing seven years £100,000 ; telephone extensions £8,689 and £75,000 ; 
electrical construction and plant tiken over from. the Government 
£75,933 and £100,009. Considerable quantities of electric lighting and 
power plant and telephone materials will be imported. 


MISCELLANEOUS NOTES. 


Engineers’ Wages.—From Jan. 1 skilled mechanics in the engi- 
neering works at Rugby will receive an advance of Is. a week. bringing 
up the standard rate of wages to 37s., and pieceworkers will receive 
an advance of 5 per cent. About 2,000 men are affected and the 
British Thomson- Houston Co, and Messrs, Willans & Robinson 
readily granted the increase on the plea of the higher cost of living. 
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Inquest.— At Chester an inquest was held on a crane driver named 
Alcock, who met with a fatal accident while following his employ- 
ment at Shotton on the 20th inst. 

Evidence was given that deceased was seen to fall from an electric 
crane, and when assistance was rendered he was found unconscious, and 
was removed to the infirmary. 

Dr. Lewis said deceased’s skull was badly fractured. Witness found 
no signs of electrocution, and his injuries were apparently due to the 
accident. 

Mr. Tuomas Davies, consulting engineer, said investigation showed 
that one of the fuses had slipped out of contact, which caused the current 
to fail. Deceased probably thought there was something wrong with the 
crane switch, and, when he opened the box, his body must have come 
into contact with the current. The shock would cause momentary 
paralysis, and deceased would be unable to hold on to the crane. Witness 
was of opinion that, where practicable, steps should be taken to prevent 
crane drivers from meddling with the switches. He also recommended 
the provision of arope ladder, so that the driver could descend at any time. 

A verdict of accidental death was returned. 

Patent Insurance.—The Letters Patent Insurance Co. (Ltd.), 
King's House, Kingsway, W.C., which has been formed for the pur- 
pose of insuring against risks connected with patents, registered 
designs and trade marks, informs us that it has commenced work, 
and is prepared to insure patents and to supply reports upon them. 

It is unnecessary to point out the important part played by invention 
in the development of the electrical industry, but the many risks inci- 
dental to patents are not so obvious, and no doubt many patentees and 
manufacturers will be glad to avail themselves of & svstem of insurance 
against at least some of the risks attached to patents. "The company 
proposes to issue nine policies as follows : (1) To insure the validity of a 
patent and to bring all necessary proceedings to restrain infringement ; 
(2) to bring all necessary proceedings to restrain infringement ; (3) to 
insure validity ; (4) to indemnify insured against action or other pro- 
ceedings for infringement, to compensate him for depreciation in value 
to him of any plant which he may be debarred from using by an injunc- 
tion or other order, to insure him against destruction of goods by order 
of court; (5) to guarantee due sealing of & patent where complete 
specification has been lodged ; (6) to insure validity of a trade mark, and 
to bring all necessary proceedings to restrain infringement; (7) to 
indemuify insured against actions or other proceedings for infringement 
of trade marks ; (8) to insure validity of a ergistered design and to bring 
all necessary proceedings to restrain infringement of same; and (9) to 
indemnify insured against actions for infringement of registered designs. 
Further particulars may be obtained from the Secretary. 

Strikes and Lock-Outs.—An interesting report on Strikes and Lock- 
Outs and on Conciliation and Arbitration Boards in the United King- 
dom in 1911 was recently issued by the Labour Department of the 
Board of Trade. The present volume, which is the 24th of a series 
of annual reports dealing with strikes and lock-outs and the work of 
Conciliation and Arbitration Boards in the United Kingdom, gives 
particulars of the various industrial disputes, the number of persons 
involved, and also comparative statistics for the years 1902 to 1910. 

In a communication to the Secretary of the Board of Trade the head of 
the Labour Department (Mr. Geo. Stapylton Barnes) states that the year 
1911, like its predecessor, was marked by considerable industrial dis- 
turbance. "The total number of workpeople involved in disputes which 
commenced during the year was 961,980, the highest number recorded in 
any year during the period 1893-1911, and the aggregate duration 
(10,319,591 working days) of all the disputes in progress during the year 
has been exceeded only in 1893, 1897, 1898 and 1908. The total number 
of workpeople involved in all disputes in the transport trades in 1911 was 
448,618, and in the textile trades, 221,433. Of the aggregate duration 
of disputes in progress in 1911, the transport trades accounted for 
2,150,000 working days, and the textile trades for 1,500,000 working days, 
while a further 2,000,000 wcrking days were lost in 1911 by a coal mining 
dispute which commenced in 1910. The principal causes of disputes 
beginning in 1911 were questions of wages and of trade unionsism, the 
forming incolving 46 per cent. of all the workpeople affected by disputes, 
and the latter 39 per cent. Settlements in the nature of a compromise 
were arranged in the case of 84 per cent. of the total number of 
workpeople directly a Tested. by all disputes ; less than 7 per cent. of the 
workpeople were wholly successful. and rather more than 9 per cent. were 
wholly unsuccessful. Conciliation or mediation entered very largely 
into the settlement of the big disputes of the year, the total number of 
workpeople directly involved in disputes in which settlements were 
effected in 1911 by conciliatory efforts under the Conciliation Act, 1896, 
and in other ways being 348,333. Settlements by arbitration affected 
only 7,435 workpeople. As in other recent years, many disputes were 
settled in 1911 by arbitration without stoppage of work, the cases settled 
by voluntary permanent Loards of Conciliation and Standing Joint 
Committees showing an increase for the fourth year in succession. 

Tramear and Omnibus Competition.—^5ome interesting evidence 
as to the control of motor omnibuses and tramcars was given at 
Thursday's sitting of the Select Committee appointed to consider 
the large number of fatal accidents in London due to power-driven 
vehicles. 

Mr. W. T. JERRED, assistant secretary at the L.G. Board, explained the 
functions and jurisdiction of the Board. As a factor in diminishing risk 
of accidents he referred to the importance attached by the Board to sec. 1 
of the Motor Cars Act of 1903, with its provisions dealing with reckless or ! 


negligent driving. Since the Act came into operation the Board had 
given & decision upon 207 applications for specd limit regulations in 
England and Wales, allowing the application in 159 cases and refusing it 
in 48. The total number of applications received was 337. In regard to 
the County of London, the London County Council made no application 
to the Local Government Board from the time of the passing of the Act 
until May, 1909, but there had been 15 applications from them since. 
The Board had only had the opportunity of deciding eight of these ; five 
they allowed and three refused. From the Metropolitan Police district 
outside the County of London the Board had allowed 38 applications and 
refused nine. He thought the Board did not consider that the Motor 
Cars Act of 1903 was inadequate. Motor omnibuses must not travel at 
a higher rate than 12 miles an hour. The L.G. Board did not consult 
the London Traftic Branch of the Board of Trade upon applications for 
speed limits. 

Lieut.-Col. YORKE explained the position of the Board of Trade as to 
tramway regulation. He had considered the possibility of bringing the 
tramway lines at a stopping place to the side of the street, but he was 
afraid the difficulties occasioned by such an interference with other 
vehicular traffic would be very great. Such a system would undoubtedly 
be a great convenience to tramway passengers, butit would mean stopping 
traffie for some distance because of the gradual curves to the roadside. 
He produced Board of Trade returns showing that in 1906, when there 
were 53 miles of electric track and 401 cars in use, the number of fatal 
accidents was eight ; in 1908, with 119 miles of track and 965 cars in use, 
the fatal accidents were 33 ; in 1910, when the track was 133 miles and 
the number of cars had risen to 1,326, the fatal accidents were 35; and 
for the 11 months of 1912, with a length of track of 141 miles and 1,584 
ears in use, the fatal accidents numbered 22. As a general principal, the 
speed of tramcars authorised in London was eight to 12 and 16 miles an 
hour, with certain exceptions. The maximum, however, was only to be 
used when the gencarl condition of the traffic was favourable. There 
was a regulation at present stating that ‘‘ every vehicle shall be fitted, if 
and when required bv the Board of Trade, with an apparatus to indicate 
to the driver the speed at which itis running." They had not called upon 
the owners of any tramway to fit such an apparatus because, although 
they had attempted to do so on several occasions, they had never been in 
a position to say that there was any suitable appliance available, At one 
time the regulation read '* within six months of the opening of atramway ”’; 
this was to be done, but when that period had elapsed tramway authori- 
ties used to write and say: '' Will you be good enough to tell us which 
speed indicator you want fitted ? " The Municipal Tramways Asso- 
ciation and the Tramways and Light Railways Association had, at the 
suggestion of the Board of Trade, carried out à great number of tests with 
various types of instrument, but up to the present the information was to 
the effect that, although certain speed indicators might be accurate for a 
few days, they soon became unreliable. He confessed that, seeing that 
speed indicators were in common use for motor cars, he would not have 
expected such difficulty in finding one suitable to tramway traffic, which 
was at a much slower speed. But the conditions of tramway traffic were 
undoubtedly severe. ‘To all the tramway authorities in the country the 
suggestion had been conveyed that they should equip a proportion of 
their cars with some type of indicator for the purpose of educating their 
men in judging speeds. The later view of the Board of Trade was that 
if this were done it would suffice. 


Week-End Cable Letters.—The Eastern Telegraph Co. has decided 
to introduce week-end cable letters over the * Eastern" route 
between Great Britain and Australia and New Zealand on and after 


Jan. 1 next. 

These messages must be written in plain language, and will be subject 
to the same rules as are applicable to '' deferred ordinary ” messages, 
except that if messages are to be posted, they cannot be sent to code 
indicators, but must be fully addressed. They must be received at a 
cable office of the Eastern Telegraph Co. or Western Union Telegraph Co., 
or of one of the companies in alliance with the Western Union Co., not 
later than midnight on a Saturday. They may be handed in at any such 
cable office, or at any Post Office. In the latter case the messages will be 
forwarded to the cable company by post in official envelopes, postage 
free; and they must, therefore, be handed in in time to allow of their 
reaching the company by the hour prescribed. 

But if the sender so desires, the Post Office will forward them to the 
cable company by telegraph, provided the sender pays the inland tele- 
graph rate in addition to the charges named below. The inland telegraph 
rate is id. per word. The messages will be dispatched at the convenience 
of the cable companies and of the Pacific Cable Board, between midnight 
on Saturday and Monday morning, other traflic being given preference. 
No messages will be delivered before 8 a.m. on Tuesday, but messages 
that are to be forwarded by post to distant destinations will be posted as 
soon after receipt at a cable station as may be consistent with their not 
being delivered before that time. 

If the sender so desires, delivery will be made by telegraph, but in this 
case, in addition to other charges, the sender must pay the inland tele- 
graph rate in the country of destination, t.e., for delivery in the United 
Kingdom, id. per word; for delivery in Australia, Id. per word ; for 
delivery in New Zealand, 1d. per word. Messages telegraphed to destina- 
tion under this regulation will be forwarded from the terminal cable 
station so as to arrive on Tuesday morning. Messages on which this 
additional charge is not paid will be delivered by the cable office within 
its own area, or forwarded by post if addressed to places outside that area 
The rate of charge between cable offices in Great Britain and Australasia, 
when delivered by the cable office or posted, will be 9d. per word, subject 
* to a minimum charge of 18s. per message. 
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Netectors, Morse Keys and Cable. 

Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of 30 Detectors ct Erisbane, 35 Mors? 
Keys end paper-insulated lead-covered cable at Melbourne, 
and armoured ielezraph cibleat Perth, Tender forms. specifica- 
tions, &c., may be obtained at the Commonwealth Offic», 72 

Victoria-street, London, S.W. See also an advertisement. 

Metal Filament Lamps. 

Tenders are invited for the supply of 14.500 Metal Filament 
Lamps to the City of MELBOURNE, Specification. tender form, 
&c.. from the agents for the City Council, Messrs. Mellwraith., 
McEacharn & Co. Proprietary (Ltd.). Billiter Square-buildings, 
Londen, E.C., to whom tenders by noon Friday. Jan. 10. See 
also an adverliszment. 


Motor-Lriven Pumps, Sewage Plant, Switchgear, &c. 

HanwiCH Corporation want tenders by noon Jan. 13forsapply 
and erection of four Motor-driven Centrifugal Pumps and a set 
of two mechanicallv-operated motor-driven Sewage Rakes and 
Screens, with Switchgear Pipework, &c. Specifications from 
the Town Clerk's office. 


Steam Dynamo, Switchboard, &c. 
Futuam (London) Guardians want tenders by 2:30 p.m. 
Jan. 9 for supply and erection of Steam Dynamo, Switchboard 
and Connections at the workhouse. Specification, &c., from the 
Clerk, 129, Fulham Palace-road, W. 
Electric Crane. 
BreLrasr Harbour Commissioners require tenders by Jan. 1 
for supply and erection of 120-ton Electric Derrick Crane on the 
Alexandra Wharf. Specification from Harbour Engineer. 


Street Lighting. 
Innishowen Rural District Council require tenders by noon 
Jan. 3 for lighting the streets of CaRNDONAGH (co. Donegal) with 
14 50 c.p. Electric Lamps. Mr. Robt. Moore (The Workhouse, 
Carndonagh) is Clerk of the Council. 


Steam Turbine and Alternator. 
EASTBOURNE Corporation want tenders by first post Jan. 14 
for supply and erection of 1,000 kw. horizontal] Steam Turbine 
and Alternator. Specifieations from Borough Electrical Engineer. 


Diesel Engine and Dynamo. 
HEBDEN BRIDGE Council require tenders by noon Dec. 31 for 
supply and erection of a 240 kw. Diesel Engine and Dynamo. 
Specification, &c., from the Electrical Engineer. 


Electric Cables, Lamps, &c. 

The Broken Hirr (Victoria) Propy. Co. (Ltd.), Melbourne, 
require tenders by Jan. 22, 1913, for 12 months' supply of 
General Stores, including Electric Cables and Lamps. Copper, 
Iron, Oils, &c. Schedules, &c., can be seen at the Company's 
London offices, 3, Great Winchester-street, E.C. 


Batteries, Motor-Generators, &c. 

SYDNEY City Council require tenders bv 3 p.m. Jan. 20 for 
supply, erection, maintenance and testing of Storage Batteries, 
Motor-Generators and Switchgears. Specification, &c., from 
the Electrical Engineer, Town Hall, Sydney. 

Switchboards. 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 
of switchboards for Queen-street Wharf, Auckland. Specifica- 
tions, &c., from Messrs. W. & A. McArthur (Ltd.), 18-19, 
Silk-street, Cripplegate, London, E.C., where drawings may be 
inspected, and where tenders, addressed to the Chairman, 
Auckland Harbour Board, Auckland, N.Z., will be received 
until Jan. 6, 1913. 

Steel Standards and Poles. 

Tenders will be received until Jan. 6, 1913, at the Public 
Works Office, WELLINGTON, N.Z., for supply of 1,700 steel 
standards and 500 steel poles for Lake Coleridge hydro-electric 
power scheme. Specifications, &c., from the Public Works 
Oflice, Wellington. 


Weir Feed Pump, Steel Piping, &c. 
WELLINGTON (N.Z.) Corpn. require tenders by 4 p.m. Feb. 6 
for supply of a Weir Feed Pump, Wrought Steel Piping and c.i. 
Fittings for the Electric Tramways Department. Conditions | 
may be seen at 73, Basinghall-street, London, E.C. 
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Opalescent Arc Lamp Globes. 

Tenders are invited for the Supply of 1.100 Opalescent Arc 
Lamp Glob2s to the city of MELBOURNE (Australia), Specifica- 
tion, &c., from the agents for the City Council, Messrs. McIlwraith. 
MceEacharn. & Co.. Ppty. (Ltd.) Billiter Square-buildings. 
London, E.C., to whom tenders are to b2 sent by noon of Frida v. 
Jan. 13. 

Steam Turbo-alternators. 

Tenders are aso invited for the supply, delivery and erection 
of two 4,000 kw. Three-phase Steam Turbo-alternators for the 
City of MELBOURNE. . Specification, &c., from Messrs. Mellwraith, 
McEacharn & Co. Propy. (Ltd.) Billiter-square-buildings, 
London, E.C. "Tenders to the chairman, Electric Supply Com- 
mittee, Town Hall, Melbourne, before 2 p.m. January 24. 

Rotary Converters. 

Tenders are invited for the supply. delivery and erection in 
Melbourne of four 1.500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c., from the Agents for the 
City Council, Messrs. Mcllwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C. "Tenders. to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 

Metal Filament Lamps. 

The South African Railways Administration require tenders 
by noon Jan. 21 for the supply of 31.800 Tungsten Wire- drawn 
Filament Electric Lamps for train lighting. Tenders to the 
Secretary to the Tender Board, South African Railways Flead- 
quarter Offices, Johannesburg. Conditions and form of tender 
may be obtained at the office of the High Commissioner, 32, 
Victoria-street, London, S.W. 

Coal-Handling Plant. 

The Port and Railway Council, LouRENcO MARQUES (East 
Africa) will receive tenders until 2 p.m. Jan. 17 for supply and 
erection of coal.loading plant at Lourenço Marques harbour. 
Electric power is available. Specification from the Direcção 
Geral des Colonias, Lisbon, on deposit of £2. Os. 6d. 

Electric Cranes, &c. 

Tenders will be received at the Ministry of Public Works, Rio 
de Janeiro, until Jan. 16 for harbour works at JagAGvÁ (State 
of Alagoás, Brazil), including six Movable Electric Cranes, one 
fixed Crane, Railway Lines, &c. The Brazilian Treasury autho- 
rities, 53, New Broad-street, London, E.C., will receive deposits 
from tenderers. 

Electric Cranes. 

The Uruguayan Ministry of Public Works require tenders by 
3:30 p.m. March 29 for supply and erection of five Electric 
Gantry Cranes for the Customs warehouses MONTEVIDEO. 
Specification, &c., from the Secretary, Ministry of Public Works. 
Montevideo, 


FEHLT HELL 
TENDERS RECEIVED AND AGCEPTED. 
DULUTH HU QUU UU 


Hull Education Committee have accepted the tender of Cox- 
Walkers (Ltd.) (lowest tender) for electric lighting and electric bells 
for the training college Cotting ham-road at £1,129. 5s. (Five tenders 
received ; highest £1,460. 7s.) 

Dawlish Urban Council have accepted the tender of the Dawlish 
Electric Light & Power Co. for supplying current to 34 street lamps 
at £5. 2s. and 106 at £2. 17s. per lamp per annum. 

Finchley U.D.C. has accepted the tender of Engineering & Arc 
Lamps (Ltd.), at £314. 53., for 30 flame arc lamps at North and 
East Finchley. 

Manchester Corporation have placed an order w ith Chamberlain & 
Hookham for 150 tramcar meters. This is the third repeat order 
placed with the firm. 

Gravesend Council have accepted the t»nder of the Lancashire 
Dynamo & Motor Co. (at £270) for the supply of a booster. 

The tender of À. Seapusio & Co. has been accepted for the electric 
light installations in the new customs warehouses in the port of 
Beunos Aires at $106,955.13 paper. 
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LEGAL INTELLIGENCE. 


i 
Newberry v. Bristol Tramways & Carriage Co. 


On Friday the Court of Appeal (the Master of the Rolls and Lords 
Justices Farwell and Hamilton) delivered. judgment in this appeal « 
defendants from a verdict and judgment in favour of plaintiff for £150 
damages at the trial before Mr. Justice Channell and a special jury at 
Bristol. 

Plaintiff (Mr. James Newberry) claimed damages in respect of injuries 
sustained while travelling on the outside of one of defendants tramcars. 
The trolley wheel came away from the overhead wire, and whilst the 
conductor was endeavouring to replace it it became detached from its 
supporting standard. As it fell the trolley arm struck plaintiff and 
caused the injuries in respect of which he brought the action. He 
pleaded that there was an onus on defendants to prove absence of 
negligence on their part, or, alternatively, that they were guilty of a 
number of acts of negligence which he set out. Defendants denied 
liability, but the jury found that defendants, in having used a detachable 
trolley arm, and knowing the risk to passengers, did not take sufficient 
precautions to ensure their safety. In reply to Mr. Justice Channell, the 
foreman said that as the jury were not engineers they were unable to 
State what precautions should have been taken. 

Defendants appealed upon the ground that there was no evidence to 
show that, by the exercise of ordinary care and diligence, they could have 
avoided the injuries which plaintiff had sustained, and also that the 
verdict was against the weight of the evidence. After hearing legal 
arguments, the court (by a majority) allowed the appeal. 

‘The MASTER oF THE ROLLS, in giving judgment, said it was proved at 
the trial that such accidents were execedingly rare. It was also proved 
that there was no patent defect in workmanship, and that there had been 
no negligence on the part of the driver and conductor. The jury evi- 
dentlv, by their verdict, thought that the company ought not to carry 
outside passengers unless they could carry them safely. In his lordship’s 
opinion, however, the verdict of the jury showed that defendants had 
discharged the burden upon them. It was sufficient that the defendants, 
as carriers, should have and use the best-known apparatus, keep it in 
proper order, and work it properly by competent men in their employ. 
Defendants had discharged all those obligations, and he thought, there- 
fore, that the appeal should be allowed, and judgment entered for 
defendants with costs. 

Lord Justice FARWELL dissented, and said that the evidence was that 
nobody on the company's behalf had ever tried experiments in order to 
see what could be done to protect the passengers from those accidents. 
Defendants had not troubled to sce whether they could find any remedy 
for it, and they had taken the chance. He thought that the verdict was 
one the jury were entitled to give upon the evidence. He was not 
satisfied that the defendants had exercised due diligence and care. There 
was nothing in the Act of Parliament which justified the company 
carrying a full load of passengers if, by rearrangement of the seats, safety 
to the passengers could be secured. 

Lord Justice HaMirToN delivered a judgment agreeing with the 
Master of the Rolls, and the appeal waa therefore allowed, with costs. 


Distribution of Partnership Assets. 


At Blackburn County Court last weck, before Deputy-Judge Mansfield, 
Mrs. Anne Simpson applied for a decision of the trustee of the estate of 
John William Garsden, electrical engineer, rejecting her claim of 
£1,183. 8s. 9d. to be reversed. 

Mr. Gamon (for applicant) stated that Garsden formerly carried on 
business as an electrical engineer in partnership with Samuel Lord 
(applicant's brother) and Wesley Sutton. 'lhat partnership continued 
until September, 1909, and previous to that date applicant had lent to the 
partnership a considerable sum of money. The partnership was dis- 
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CENTRAL LONDON RAILWAY CO.—At a mecting of this company last 
week the chairman (Mr. H. F. Parshall) explained the nature of the offer 
made by the Underground Railways Company of London. Having 
given a sketch of the history of the undertaking, he referred to the motor 
omnibus and other competition to which the line was subjected. He said 
the result of that competition was that the dividend had been reduced to 
3 per cent. The earnings for the present half-year would amount 
approximately to £131,000, against £186,000 in the past half-vear, or a 
shrinkage of £55,000, which had arisen purely on account of omnibus 
competition. The results of the opening of the Liverpool-street exten- 
sion had been very satisfactory, and would contribute from £40,000 to 
£50,000 in their takings, but the unsatisfactory clement in that was that 
from £20,000 to £30,000 of that sum would be absorbed by the increasing 
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solved, and the partnership assets (with the exception of the book debts) 
were transferred to the Howe Electrical Engineering Co. (Ltd.) In 
June, 1912, applicant recovered judgment against Garsden and the two 
other partners. 'lhen Garsden became bankrupt. and Mrs. Simpson 
put in proof, but on Aug. 15 the trustee of the estate rejected it on the 
ground that there were joint partners. 

It was contended that the deed of dissolution made it quite clear that 
the original joint estate then came to an end. Consequently there was 
no joint estate for creditor to prove against, and therefore the creditor 
could prove in the separate bankruptcy of either to the two remaining 
partners, Garsden and Lord. 

His HoNOUR said that he had arrived at the conclusion that in law and 
in fact, even though insolvent, the partners had separate estates. The 
value of the book debts assigned to the two partners of J. W. Garsden 
was considerable. Those had not been sold, and by the terms of the deed 
they remained a joint estate, and in that eventapplicant could not pro- 
ceed to prove and obtain dividend out of the estate of J. W. Garsden. 
The application must therefore fail, with costs. - 


Osram Lamp Works (Ltd.) v. David Smith & Co. 


On Friday, before Mr. Justice Warrington, Mr. CorzrAx, K.C., moved 
(on behalf of plaintiffs) for an interlocutory injunction to restrain de- 
fendants from infringing two of plaintiffs’ letters patent (23,809 of 1904 
and 18,622 of 1906). Defendants had been trading in this country in 
lamps (called Goblin lamps) which they said were made at Dresden, and a 
purchase of a number of them was made on behalf of plaintiffs and sub- 
mitted to Dr. Oberlanders, who analysed them, The result of the analysis 
convinced that gentleman that the filaments of the lamps had been made 
from tungsten and that the carbon had been removed by a process which 
was the subject of the letters patent. The Dresden company, which 
manufactured the lamps, had not filed any evidence of the method of 
manufacture, but there was a statement by defendants that the; were 
informed by the Dresden firm the lam ps were made in a certain way. An 
affidavit by a Mr. Fletcher stated that the lamps were an infringement 
of plaintiffs patent. An affidavit by Mr. D. Smith stated that de. 
ponent had no knowledge as to how the lamps were manufactured, but 
he was informed by th» Dresden com pany there was no infringement of any 
English patent or of the Osram Company's in particular. 

Mr. T. TERRELL, K.C. (for defendants), urged it was no case for an in- 
junction. Defendants had submitted specifications of plaintiffs’ patents 
to the manufacturers of the lamps in Germany and had been assured 
there was no infringement. There was no evidence that those filaments 
were manufactured at all after the manner of plaintitfs’ patents. 

His Lorpsuip said he thought he ought to grant an interlocutory in- 


junction. On the present evidence he had no statement from the actual 
manufacturers. It was just possible they might treat the filaments with 


hydrogen in such a way as to expel the carbon physically and not chemi- 
cally, but that was all. He thought he ought to treat the matter as being 
so doubtful that it would be better to grant an injunction now rather than 
let defendants go on selling those things with possibly serious damage to 
plaintiffs if they did not succeed in the action. There would be the usual 
order as to costs. | 


British Economical Lamp Co, (Ltd.) v. The Empire (Mile End) 
(Ltd.) and Another. 


In the Lord Mayor's Court last weck plaintiffs sued the Empire (Mile 
End) (Ltd.) and Mr. Alex. Bernstein, the managing director, for detaining 
1,099 electric lamps. It appeared that defendants let the theatre to a 
Yiddish company, and the latter agreed to hire the lamps for £3 a weck. 
No money was received, and finally, as the rent of the theatre was ua paid, 
defendants took possession. They claimed that the lamps were trade 
fixtures, and therefore plaintiffs could not remove them. For plaintiffs 
it was urged that lamps could not be so regarded. The Recorder upheld 
defendants’ contention, and entered judgment for them, with cosis; but 
gave leave to appeal. 
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omnibus competition. The guarantee of the Underground Railways 
Co. was at the rate of 4 per cent., and in case the Underground 
Co. should have a surplus after having earned 4 per cent. on the average 
for three successive vears, the ordinary shareholders of the Central 
London Railway would be entitled to 40 per cent. of the surplus. The 
offer, so far as increased dividend was concerned, was that they had a 4 
per cent. guaranteed income, as against a probable or possible 3 per cent. 
income. ‘The Underground Co. also undertook that the railway should 
be properly maintained and operated, and that in the event of the deter- 
mination of the trust the railway and rolling stock would be handed 
over in a proper and efficient condition. They also undertook not to use 
the present reserve fund of the Central London Co. for the payment of 
dividends. The substance of the agreement was that if for any reason 
the Underground Co. were not able to make good their guaranice the 
railway should revert to the sharcholders of the Central London in as good 
an operating form as when it was parted with. All expenses relating to 
the transfer would be borne by the Underground Co. 
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SYND. (LTD.)J—The annual meeting was held on the 19th inst. The 
“ Financial News " reprinted the report of the directors, which stated that 
during the past year great progress has been made, both from a financial 
and from a technical point of view. The Universal Cheap Cables (Ltd.) 
which was formed for acquiring the undertaking of the syndicate, has 
now 10.000 working capital shares issued, and arrangements are 
contemplated for the dispo:al of the balance of such shares, It is 
the intention of that company to get a special settlement granted 
by the London Stock Exchange in its working capital shares and in 
due conrse in its vendor shares, An agreement has been entered 
into for the transfer of the Johnson-Varley patents and instruments 
to the Universal Cheap Cables (Ltd.), and the actual transfer will take 
place without delay. An agreement has been entered into, for the 
benefit of all concerned, to pool the shares to be allotted to this syndicate 
in respect of the purchase price. Arrangements are also being made for 
the payment of the syndicate’s debts, ‘The Universal Cheap Cables (Ltd.) 
has agreed to purchase the site at Norman's Bay on which the mast 
erected by this syndicate stands, and arrangements are being.made to fit 
up a practical wireless station again there. Another station is being 
erected in London, and it is expected that demonstrations in the Johnson- 
Varley untappable system will be made between Norman’s Bay and 
London, and elsewhere. An exceedingly interesting report on the system 
has been given by Prof. S. P. Thompson, and a copy of the report can be 
seen by shareholders at the syndicate’s registered office. The Universal 
Cheap Cables have appointed Mr. F. Heron Rogers, A. M.I. M. E., consult- 
ing engineer, to represent the interests of the Johnson-Varley system 
before the Marconi Commission, and at the War Office Secret Committee 
on Wireless Telegraphy. R. C. Fudge, Secretary, 40, King-street, 
Cheipside, Lon? on, E.C. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CRAIG & PATON (LTD.) (3,928.)—Reg. in Dublin on Dec. 11, capital 
£10,000 in £1 shares, to acquire the business of electrical engineers and 
contractors, &c., carried on as Craig & Paton. Private company. 
First directors are G. R. Craig, G. Paton and G. A. Shipp. Reg. office : 
11, Fisherwick-place, Belfast. 

KETTLEWELL ELECTRICITY SUPPLY CO. (LTD) (125,080.)—Reg. 
Dec. 17, capital £625 in £1 shares, to carry on the business indicated by 
thetitle. Private company. 

MID-SUSSEX ELECTRIC LIGHT & POWER CO. (LTD.) (125,030.)—Reg. 
Dec. 11, capital £15,000 in £1 shares, to carry on the business indicated 
by the title. First directors are T. Caffyn, C. G. M. Dawson, J. Finch, 
T. White and E. Prior. Regd. office: Office of E. J. Waugh, solicitor, 
Bottro-road, Hav ward's Heath. 

ROBIN ELECTRIC LAMP CO. (LTD.) (125,723.) — Reg. Dec. 4, capita 
£75,CCO in £1 shares, to carry on the business of manufacturers of and 
dealers in incandescent electric lamps and gas mantles, burners and 
fittings for use in connection with electric light and gas, &c., and 
to adopt an agreement with the R. F. Synd. (Ltd.) Private company. 

THERMO ELECTRIC ORE REDUCTION CORPN. (LTD) (126,015.)— 
Reg. Dec. 18, capital £150,000 in £1 shares, to take over the business 
of smelters carried on by the Electric Furnaces & Smelters (Ltd.) at 
Luton, Beds. First directors are H. W. Primrose, A. F. Maclaren & 
F. B. Henderson. Reg. office: 6, Broad-street. place, E.C. 

THISTLE SYND. (LTD.) (8,464.) — Reg. in Edinburgh, Dec. 6, capital 
£1,000 in 250 preferred ordinary and 750 deferred shares of £1, to carry 
on the business of makers of electrical appliances, machinery, &c. 
Private company. Reg. office: 37, Bank.street, Kilmarnock. 


STATUTORY RETURNS. 


CONCORDIA ELECTRIC WIRE CO. (LTD.)—The capital in return to 
Oct. 14 is £2,000 in £1 shares. All shares taken up. 10s. per share 
called up on 1,893 and £1 per share on 7. £1,003. 10s. paid. Mort- 
gages and charges nil. 

ELECTRIC REDUCTION (LTD.)—In return to Nov. 14 capital is £40,000 
in £1 shares (16,200 preference) All shares taken up. £13,000 paid 
on 13,00) preference. £27,200 considered as paid on 5,290 preference 
and 25,800 ordinary. Mortgages and charges £7,500. 

KEIGHLEY ELECTRIC ENGINEERING CO. (LTD.)—In return to Sept. 
24. 1912 (filed Nov. 5), capital is £10,000 in £1 shares (3,000 prefer- 
ence) 4,200 ordinary shares and 1,800 preference shares taken up. 
£1 per share called up on 2,533 ordinary and 1,400 preference, and 
£3,988 paid. £2,012 considered as paid on 1,612 ordinary and . 400 
preference shares. Mortgages and charges £5,000. 


NEW PHONOPORE TELEPHONE CO. |LTD.)—'l'he capital in return to 
Nov. 7 is £10,000 in 9.000 ordinary and 1,000 founders! shares of £1 each. 
7,141 ordinary and 1,000 founders’ shares taken up. £1 per share called 
up on 6,141 ordinary and 600 founders’ shares, and £6,731 paid, £1,400 
considered as paid on 1,000 founders’ and 400 ordinary. Mortgages and 
charges £3,700. 
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JOHNSON SECRET WIRELESS TELEGRAPH & TELEPHONE TESTING | 


DECEMBER 27,. 1912. 


NEW $T. HELENS & DISTRICT TRAMWAYS CO. (LTD.)— According to 
return to Noy. 9th capital is £150,000 in £5 shares (20,000 preference and 
10,000 ordinary), 15,980 preference and 9,000 ordinary shares taken up, 
£125,410 paid, including £510 on 1,020 forfeited shares. Mortgages and 
charges nil. 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)—In return to Nov. 26th 
capital is £100,000 in £10 shares, All shares taken up, £4 per share called 
up and paid. Mortgages and charges £72,400. 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.)—The capital in return 
to Nov. 26 is £100,000 in £10 shares. All shares taken up. £4 per 
share called up and £40,000 paid. Mortgages and charges £72,400. 


PIRELLI (LTD.)—The capital in return to Oct. 7 is £8,000 in £5 
shares. All shares taken up. £8,000 paid. Mortgages and charges nil, 


W. R. SYKES INTERLOCKING SIGNAL CO. (LTD.)—In return to Oct. 2 
capital is given as £50,000 in 87,500 “ A” and 12,520 ** B" shares of 
10s. each. 42,297 * A" and 12,500 '* B" shares taken up, 3s. 9d. per 
share called up on 42,297 “A.” £7,936. 183. 9d. paid. 10s. per share 
considered as paid on 12,500 ** B" (£6,250) and 5s. per share on 42,297 
'"A"(£10,574. 5s.) Mortgages and eharges £15,000. 


YARMOUTH (I.W.) ELECTRICITY SUPPLY CO. (LTD.)—In return to 
Oct. 31 capital is £5,000 in £1 shares. 361 shares taken up. £1,805 
considered as paid. Mortgages and charges nil. 


YORKSHIRE CABLE CO. (LTD.)—In return to Oct. 28 capital is £5,000 
in £l shares. 2,122 shares taken up. £2,422 paid. Mortgages and 
charges £1,200. 
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MORTGAGES AND CHARGES. 
ACTON LAMP (LTD.)—Issue on Dec. 11, 1912, of £700 debentures, part 
of a series of which particulars have already been filed. 
RECEIVERSHIP. 


BALCHIN, SCHULZ & OO. (LTD.'—Notice of appoint ment of G. E. Corfield, 
Balfour House, Finsbury Pavement, E.C., as receiver or manager, on 
Dec. 9, 1912, under powers contained in various debentures, has been filed. 


CITY NOTES. 


mercium 


MEMORANDA (Dec. 24).—Bank rate 5 per cent. (since Oct. 17, 1912. 
Price of silver, 28gd. per oz. Consols 741—754 for money; 75—75} 
for account. Conasols Pay Day, Jan. 3; Stock and Shares Continua- 
tion Days, Dec. 27 and Jan. 13. Ticket Days, Dec. 28 and Jan. 15. Pay 
Days, Dec. 30 and Jan. 16; Mining Shares Carry Over Day, Jan. 13. 

Prices or METALS (London). —Copper, cash, 751 ; three months, 765. 
Lead, English, 18—18 H ; Foreign, 184, —18 4 ; Spelter, 204—261 ; 
Tin, English, 2304—2314; Foreign, cash, 2284; three months, 228}. 
Iron, Cleveland, cash, 67/14 ; three months, 68/14 


CALCUTTA ELECTRIC SUPPLY CORPN.(LTD.)—The number of units 
delivered to consumers during the four weeks ended Nov. 29 amounted 
to 817,119, compared with 712,454 units in the corresponding four weeks 
of 1911. 


COMPANIA TELEGRAFICO TELEFONICA NACIONAL.—For the year 
ended June last a dividend of 4 per cent. has been declared. There 
was a heavy fall in receipts, said to be due to the refusal of the Post 
Offiee to allow the company to continue with its direct lines to the 
offices of cereal firms in Buenos Ayres and Rosario. 


DIRECT WEST INDIA CABLE CO, (LTD,)—An interim dividend at the 
rate of 6 per cent. per annum (1s. 6d. per share), tax free, has been 
declared on the ordinary shares for the past half-year. 


HART ACCUMULATOR CO. (LTD.)—Tho directors have decided to pay 
a dividend of 10 per cent. and a bonus of 2} per cent., tax free, for the 
past year, being at the same rate as the previous year. 


LONDON ‘ELECTRIC WIRE CO. & SMITHS KLTD.)—Mr. Ernest Lecte» 
secretary of the London Electric Wire Co. & Smiths (Ltd.), has been 
elected to the seat on the Board vacant by the retirement of Mr. F. Lecte. 
Mr. Ernest Lecte retains his position as secretary. 


LONDON UNITED TRAMWAYS (LTD.)—Mr. A. H. Stanley has resigned 
the position of managing director of this company, but will retain his seat 
on the board, and Mr. James Devonshire, who has been elected a director, 
has been appointed to succeed. Mr. Stanley as managing director. Mr. 
W. G. Verdon Smith, secretary, has also resigned, and Mr. A. L. Barber 
has been appointed as his successor. | 


TRAMWAY COMBINATION.—It is announced that the holders of. more 


'than 75 per cent. of each class of shares in the Metropolitan Electrie 


‘Tramways (Ltd.) and the London United Tramways (Ltd.) have accepted 
the offer of exchange recently made by the London & Suburban Traction 
Co. The scheme will, therefore, be carried into effect, and transfers will 
be issued as soon as possible for execution by those shareholders who 
have accepted the offer. 


J. Gd. WHITE & CO. (LTD.)—The directors have declared an interim 
dividend at the rate of 12 per cent. per annum on the ordinary shares for 
the past half-ycar. 
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(— EMEOTRID TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


P 
ended. a No. Ínc. or Ni 
E nl Amount. | (a) | 
Corporation D 18 1315 120 29 44,629 52 
een ..... ec. = , T 1 
: x a SE SE au A " 13 295 > 33 50 14,9 T 3,528 
Anglo-Argen Ó 222277 J. * =.. LEO ." * 
Ashton-under-Lyne ......- 1 b i zi tts Et 
AyrGorporation,.......««.| » 21 202 | + 5| 231 11,089 |+ | 283 
Sy s.» TII m 13 203 T 22 50 9,119 = 137 
Barrow . eeeeeeeeeeerateree , 13 327 + 4l 50 18,816 ES 3,392 
. Bath Electric Trams, Ltd.. SEND 69 | + 32| 5i 44,550 |+ 2,258 
. Birmi Corporation.. ds + ks $e Y 
Birmingham & Midland ....| ,, . 13 973 | + 83 | | 50 48,236 |+ 3,237 
Dinokposi Grnreno’~- .. m “a e? 41 .* s ec 5n 
BlackburnOCorporation.....| ,, 18 1,100 | + 58 | 138 45,754 |+ 1,148 
Bolton Corporation .....s.. s. * s . ‘ee * s » 6 "> 
. Bombay: ee ee ld Nov. 21 3,459 + 179 47 142,763 + 5,714 
we Bournemouth Corporation . .| Dec. 18 1,550 | + 21 | 187 71,278 |+ © 2,159" 
Bradford Corporation .....| , 14| 5486| + 385| 37 160 |+ 1,017 
Brighton Corporation .....| ,, 22 856 | — 80] -38 40,1112 |— 1,020 
Bristol Trams & Carriage...) ,, 20 7,405 | + 795| 46 | 353,275 |+ 30,145 
Burnley Corporation.» ss... 5g 1,547 | + 28| 17 26,404 |+ 2,528 
‘Burton Corporation .......| , 22 276 | — 70 | 38 10,376 . |— 574 
Bury Corporation 2°... e bá +% e; "a 
Calcutta Tramways Co. ...| , 21 |r62,610 | + &686| 25 |R1,515,774 |+R96,245 
Camborne-Redruth .......| „ 2l ‘of 13] 51 6,700 |+ 527 
Cardiff Corporation. s.s.s... . * è LI ,! oe us r s. . 
Central London Railway ... ; «d a. J Ay " 
City & South London m Wd te VAA 3,298 |.— .588| 25 73,994 |— 6,680 
Cork Electric Trams Co.. s 9 463 | — 28| 51 24,403. |— 964 
Croydon 1313313331311 eee eee) e < "T ee .» ee 
Devonport & Dist. Trams .| , 13| (“311 |— 3f -50 | 26700 |+ 1,761 
Dover ration... ess. e * . > .. Led 
Dublin & Lucan Railway...| ,„ 20 116. —._. 15] 25 3,592 — 97 
Dublin United """"""*""'*-4 .. LJ =. -. . 
. Dudley-Stourbridge .......| .,, 13 836 | + 59 | 50 44,677 |+ 1,121 
Dundee Corporation .......| ,, 18 1,186 | — 1| 31 37,687 |+ 951 
East Ham Council.........| „ 21 1,075 | — 112| 38 40,923 |— . 905 
SUP 0 P REECIN IENCIE RT fe ae 
ea ams. b 1,145 i 4 l 
Glasgow Corporation ..... 3 » . ee iJ 
Glossop Trams ........ : 5 . Y. s i 
Sloucester Corp Siete: da . ee '.. >. LET .. 
Gravesend- Northfleet genes 2 a9 207 | + 6| 50 10,563 |— 96 
Great Northern & City i 3 à Š (Lo " * 
Greenock & Port Glasgow.. » 19 731 | + 17 | 50 40,247 |+ 3,985 
Halifax Corporation.......| ,, 17 1,833 | + 88 | 137 76,750 J+ 1,429 
Hartlepool Tramways ..... ó $a ae ec vd ec 
ios EA Trams soe 712.| = 40 3 m e» 
Hudderstis d Corpn........ » 2| 207|-  15| 40 76377 |+ 1,832 
Hull Corporation .........| „ Z1 3,208.| + 156] 38 113,233 |+ 1,416 
. Ilford District Council ..... » ' 14 417 | — 49 | 37 17,759 |— 2,315 
Ilkeston District Council... 4 778 113| — 10) 38 4,286 |— 769 
Ipswich Corporation....... 2d . va ME $ 
Isle of Thanet Co.......... sd 1 NS e A 
arrow. ee ee ee E ” 13 190 + 76 90 6,775 + 253 
eighley Corporation ..... e NK : we at ° 
Kidderminster & District... i 7289 89 | + 2| 50 5,888 |+ 109 
Kilmarnock Corporation... RN = T. s'é 9h 
Kirkcaldy Corporation.... 2 ‘ ie 7 is 
Lanarkshire Trams Co...... P: TIS T 2 A 
Lancashire United.........| ,, -17 1,321 | + 85.| 50 68,582 |+ 303 
a Gab ve» de veob 3 $ d $e $ 
" ration. eee er eeee es .. 9. 
pt moves rporation ..... fe és we 
Leith Corporation......... ee * te rd 
p banc $21 e» x i k2 T is Tr 
verpoo rporation.....| ,, 14 ,6 + 661; 50 | 598,698 26,264 
Liv 0n raeed B Ty x ; Ve * lo ze is T 
Llan em. i R y. n ES 3 a i3 os! 
genera qom qol | , LL | 41904 | — 67 | 36 [1,534,760 |— 77,449 
London Elec. Ry. Co......| ,, 21 | 14975| —  380| 25 180 |+ 4,265 
London United...........| | 21 57341 | — 299) 61 315,438 |— 13,538 
Lowestoft Corporation..... UCM 176 | + 24.| 11 2058 |— 38 
Manchester Corporation ... Y 2 eT ie $e T 
Mene] Railway...........| ,, 21 2,647 | + 41 | 25 54,523 |+ 4,989 
Fon deeaestdaveses 2^ 143 194 | — 7-4-50 10,081 |— 383 
rp coh ON Dist. Railway. ,. 21| 13,112| + 126| 25 | 313,943 |+ 23,650 
Metropolitan Elec. Trams. PE T 8,6294 +- 538| 50 437,411 |- 143 
Middleton ...............| ,, 13 286 we 50 16,566 |- 353 
Nelson Corporation TATE : x t: . 
Newcastle-on-Tyne Corpn ^ A zó z 
D rey e vU ee 6v à 3 + T T . 
ort pton Corporation . TES 504 | — 53 | t37 20,493 |— 42 
Oldham, Ashton & Hyde...| |, 13 580|-- 30] 50 30,31 |+ 1,707 
Oldham Corporation....... <2 T vd es . 
Perth (N.B.) Corporation: ae , T I 
Perth (W.A.) Elec. Trams... A ‘ xs M ; 
Peterborough ..... davepeat o 19|+ IL] 50 6,781 |+ 385 
Portsrnouth Corporation... M +, se at f 
L TETT » 13| 2174| + ^99 E S 97,312 |— 1,149 
Preston Corporation....... . T - Er. T 
Ae ien rporation ... 4-28 870 | + 162 | i37 oM + d 
o *""*u 292525 93 zm 2 50 10,614 v 
Salford Corporation ....... ii : M iz is - * à 
pre cei ee » 18 $14,699 T 9 50 2.530 70 
Sheffield Corporation ..... ws ^to T 2 ii T 
Singapore Trams ....,.... E T. a As - 
South Metropolitan ....... ^ 13 252 | + 75 | 5) 41,919 |— 71 
South Staffs ............. 13 1011| + 1471.52 47,837 |+ 3757 
Southampton............. . ng à i Y^ EN 
Southend Corporation. Panes 18 560 | + 60 38 30,716 |+ 3,307 
Southport Tramways ..... aoe i 247 | + 19| 50 14,875 |— 179 
Stalyb'dge,Hythe,&c., Jt. Bd. Y. T $4 " T 
Stockport . "n CEE n » il ee 7 s. a. . s 
Sunderland Corporation. . 22| 1,363| — 32| 38 49,789 |— 1,347 
soe pare ~ District ...... 18 512 | + 55 7 3,444 |+ 21 
wansea Trams .......... m AS 1,14 70 | SO 52,596 |+ 4 
windon Corporation...... =e oy ; P tT 
BUNTON - oe eeessccccess 5 38 46 | + 21.450 2,270 |+ 110 
Tynemouth and District ar. 19 257 | + 119| SO 12000 |— 814 
Tyneside Tram Co. ...... » NB 552| + 121 25 12,39] |— 240 
Wallasey Corporation 3 v « M j's . 
Walsall Corporation ....... ES: 619 | — 44 | 5l 29,553 |+ 799 
Warrington Corporation ... SE 456 | + 19; 38 16321 |+ 1.123 
West Ham Corporation.. 2x M s dp er T 
Weston-super-Mare........ w i3 24 T 50 6,894 |— 1,293 
Wolverhamptom Co. ...... » sa 515|-4- 56] 50 24,400 |+ 998 
; | A der agai Corpn..... m" "48 1.032 | + 87 se 2 " 
qoa iei esesosscsscces| 5, 13 251 | + Ti | .S0 14.613 E a 
rexham............, ot NUES. VES 1 7| 5 ,/0 |+ 
Yorkshire W.R. Trams . nae di p $ Js de ea 
Yorkshire Woollen District. 11,052 | + 67 ' 50 54,069 + 1,402 
- (a) Thes: comparisans are with the corresponding period last year. _ * Partly electrical. 
.- Minus2days § Minus 3 days, Plus 3 days. 4 Plus 2 days. ; 


| ELECTRICAL COMPANIES' SHARE LIST. 


SUSINESS 
Divi NAME. Mon. seu cue Divipenp 5 Days To 
DEND Dec. 23. | YIELDED. , Dec, :22. 
2 we Electricity Supply. £ s. d. 
| 10. 5/0 | Bournemiouth & Poole Elec. Su» Ord.....| 941—10k| 5 4 9| Mar, Sep 
| 10 4e ‘Do. 44 per Cent. Cum. Pref. .......««* 81—91 | 416 O| Feb, Aug 
| 10| 6/0 | Do. 6per Cent. Cum. Second Pref. ......| 10 —10} | 5 14 0 |.Feb, Aug 

St. Do. 44 per Cent. Deb. Stock (red.) ...... 98 —100 | 410 O | Jan, July 
$ qe Brompton & Kensington Elec. Sup. Ord.. 8i—9t | 5 8 0f March... 
-5| 3/6 | Do. - 7 per Cent. Pref. . 81 —9 3 17 9 | Mar, Sept 

S*..| 4% | Central Elec. Sup, Co 4%, ‘Guar. Deb. Stic 95 —98 | 4 1 6| June, Dec 
5| "2/6 , Charin Cross (W. End & City) El. a 44—5$ |4 !7 6 ||Feb, Aug 

5| 2/3 Do, 4L per Cent. Pref. .....- eese .| 44—4 |414 9 | Feb. Aug 

St. | 4% 1a 4 per Cent. Deb. Stock (red.) . —94 |4.5.0]| Jan, July 

St. | 44% Be, Gy per Cent, Deb. Stock (red.). . e| 994—101} 4. 8 € Ade 
5| 2/3 Danes 44% Cum. Pref...| 4—44 | 5 0 O° Jan, July 
5| 2/0 ' Chelsea Electric Su pplyOrd...........| 44-9 |5.0 0 Tes 

St. % |. Cent. Deb. Stock (red.) ....| 98 —101 | 4. 9. 0 | June, Dec 
St. | 44% Chiewick ies Supp. Gorn Ist Mort. Db. | 90 —93 |416 9 m 
10 [; City of London Electric Lighting Ord.....| -16 —18 |4 9 O| Feb, Aug 
10 6/0 : Do. 6 per Cent. Cum. Pref. "w^ d 12 —]3! 4. 8 11 an, July 

St.| 59, | Do. 5 per Cent. Deb. Stock (red.). « 118 —122 |-4 2 0| June, 

St. Do. da per Cent. 2nd Deb. Stock (rei... 10) —103|4 7 6 | Jan, July 
10 p County of London Elec. Supply Ord. ... 113—12 | 5 0 O | Feb, Aug 
10}. 6/0 | Do. 6 per Cent. Cum. Pref. ... s. sese 11$—121 | 4 19 0 | Mar, Sept 

St. | 43° Do. 44 Cet. Cut. Deb. Stock (red) ....| 105. —107 | 4 4 ' | Jan, July 

‘St 4 Do. Second Deb. Stock .-...........| 98 —101| 4 9 0 | May, Nov. 
5| .. | Edmundson's Elec. Corp. Ord..........- a—té on June, July 

3 5 3 Do. 6 per Cent. Cum. Pref. ee i E 4 —4l 6 Á 4 ay, Nov. 

St. | 449 4} per Cent. Ist Mort. Deb. (red)..| 84 —87 | 5 3 5^ July 
5 Se Folkestone Electricity Supply Co. Ord. . 4 ! 517 6 | April, Oct 
5| 2/6 | Do. 5 per Cent, Cum. Pref. ......... —5 4 17 6 | Mar, Sept 

St. | 4 Do. a ist Deb. Stock (red.) ..... 92—95 | 414 3 | Feb, Aug 
5 o Hove Electric Lighting Ore p wb ns s.v af 74—8 512.6 April, 

St. | 44% | Isle of Wight E. Deb - ae: 3 89 —91 | 5 1 0 

| ° 5) 4/0 Aree & Keléhtsirioge Ord. . 74-8} | 51! 0 Feb, ' Aug 
|. 5} 6% | Cent. Ist Pref. ..... 5—5} |5 9 0| Jan, July 

St. | 4% Do. sr Cut Deb. Stock (red.).. .92.—95 |4 4 0 oe 

St.| 4 gowns & Kngtbg. Co. & Notting ‘Hill 
Eo C oint Station) 495 Deb. Stock rent. 91 —S4 |4 5 O | April, Oct 

St. | 44% Kent Elec, Power Co. Irred. Deb. Stock . 78 —82 |510 O | Jan, July 

I^ 3| 1/6 | London Elec: Supply Ord. ..... exÓ| 14-2. 1315 0| Mar, Sept 
5 3/0 Do CT E see eee ee eee ee eee 4 —5} 5 11 9 Mar, Se t 

St. | 4% |«f9c r Cent. Ist Mort. Deb. . , 83 —9!: |4 8 O| Jan. July 
5| 2/0 Metron tan egi Supply Ord. ve? 31—31 5.3 0| April, Oct 
5| 2/3 dx Cent. Cum. Pref. .......... "uam 5 0 0| Jan, July 

St. |4 Do. per Cent. Deb. Stock Ist Mort..| 99 —102| 4 8 O| June, 

St |3 Do. 34 P per Cent. Mort, Deb. Stock red.)| 85 —83 | 3 19 6 | Jan, July 
«| 4 Midland Elec.Corp.forP.D.44 Ist Mort.Deb | 9» —101 14 ? 3 UA 

St. | 44% Pe r erg 2 E pA ae St. 81—88 |5 2 0 Ss 

| wcastle Elec. Supply 5 per Cent. non- 

| 9| 4i |: A ar Pref. : Abe o 44—4 5 2 6| Feb. Aug 

100 44% Do. 44 per Cent. ist Mort. ‘Deb. cen dis 95 —9 411-6) Jan, July 

100|, 5% | North Metro. Elec. Power Sup. 5 Morts...| 98} —101} | 4 !3 6 » 

: 10! 6/0 | Notting Hill E. L. Co. E% Non.Com.. Pref. 10 —1 590 S 

| 5| 3/0 | Oxford Electric Ord. :..... eee )1—6$ |5 9 0 | March.. 

St. | 4? Do. 4% Deb. Stoc Sen ae scssi) 89 —92 |4 7 0 ae 

| 5 St. James & Pall Mall Elec. Unis. 941—101 | 4 17 6 | Feb, Aug 

|. 5| 3/6 Do. 7perCent. Pref. .... eene —7t 416 6 | Feb, Aug 

St. | 33% | Do. 3k per Cent. Deb. Stock (red.) ....| 85 —83 | 319 6 Jan. July 

|: 5| 2 Smithfield Market Electric Sup. Ord. .... 13—1i se eb. sose 
"i4 an, South London Electric Supply Ord....... 26—34 | 518 3| April .... 
i St. | 5% Do., 5% Ist Mort. Stock (red.) ........ 98 —101 | 4 19 9 s 
| 1! 0/82 South Metro. Elec. Lt & Power 7% 1st Pret 2^—1?*,159 6| Feb, Aug 
|. 1/07; 6 per Cent. 2nd Pref. ............ —# -|6 8 0| Feb, Aug 
! St. | 4196 Do. 44 lst Deb. Stock (redi) .......... 95 —9* |411 O | April, Oct 
5| 1/3 | Urban Electric Supply Ord. ........:.-. I3 is April, Oct 
5| 2/9 ^. 5 per Cent. Cum. Pref. ex 3/- in Cert: —3l 3 5 O| April, Oct 5 
St. | 4} Do. 44 per Cent. Ist Mort. Deb. ...... 814—834 | 5 6 O | April, Oct | ** E. 
1| 0/6 | Waste eat & Gas Elec. Gen. Stations ..| 145—144 | 6 17 6.| May, Aug z Ys 
5| 4/6 | Westminster Elec. Sup. Ord. («6$ 2» 44-7 att 5.2 9'| Mar, Sept i A. 
5| 2/3 | Do. á} per Cent, Cum. Pret, .»+-++++ 44—54}. | 4 5 9| Jan, July Wi’ he 
Electric Railway3 aid Tran ways. | | 
.. | Bath Elec. Trams Pref. Ord. ............ k—k April ... T A 
1| 0/6 | Do. SperCent. Cum. Prat! spies ida tk— 6 3 6| Jan, July | ** | »o 

Sti] 44% || Do. 44 Ist Mort. Deb. Stock (red.) . PE tune | RLT, pril, Oct T AA 
ti * 

St.| 44% | B'ham Dist. Power & Trac. 44 Ist Deb, Stok} 91 —93 4 16 9 | Jan, July oe Rei 
lu| 4 Bristol Tramways & Carriage Ord. ...... 6p—51 | 518 3| Feb, Aug | ** | ** 
10| 4% Do. pu Pref. (ood omo TETTE 711—7) 5.6 8 s ee ae 

st. | 492 | Do. 4 per Cent. Debs... eene 10t —102 | 313.6 | Feb, Aug | ** | «oe 

Sti i: Da petricTractlon6% ;PfOrd.NonCum| 111—133 .. | June, Dec | ++ | «- 

St.| -- Do Def. Ord. St......... e rero Sag 5 --7 T es zm é 

St. | 6% | Do. 6 per Cent. Cum. a1 UHETIISTIIIZ 87 —32 6:3. 3| Feb, Aug e - 

St. |. se Do. 7perCent. Non Cum. Praf. ......| 3% —4? ne m AT. E 
St. | 5% Do. 5 por Cent. Perpetual Debs, ...... 92 —35 |5 4 0 | April, Oct | 93 24 
St. | 44% | Do. per Cent. 2nd Dab. Stock ...... 77 —3) 511 0 | May, Nov 774 En 
St. | 396 Catal" eae Ordinary Stock ........ Ra] —33 32.3 | Feb, Aug 824| 61 
St, | 4%, Do. 4 per Cent. Pref. Stock ....... e. 83 —3: 4it 1 | Feb, Aug 845) .. 

| St. |4$% |. Do. 4k per Cant. Pref. .eseseseses e.. 103 —112} 4 1 9 4 P SH os 
| St] 2% | Do. Deferred Stock ..........- eee 8l —3) |415 5| Feb. ....| ,82| 82 
i| 100| 4% Do. 4 per Cent. D355...... eene 19) —102 | 3 13 0 | Jan, July 102 2. 

100 o | City & South London Rly. Con. Ord, ....| 351—328 | 3.3 (6 | Feb, Aue | 30| asi 
St | 5% | Da, Sper Cent. Perp. Pref. (1831) ....| 102 —I11 | 410 0) Feb, Aug | s: | = 
St. | 5% Do. (1896) ..... II Im tm 13) —1111412 0| Feb, Aug 1093} .. 

| St. | 5% | Do. (1901) cies rmm 10) —11t | 4,12. 0 | Feb, Aug | 1098) .. 
| St | 5% | Do. (1903) ....- nmm t 10? —1i1|4 1) 0! Feb, Aug | 109 | . 
ll St. | 4% Do. 4 per Cent. Perpetual D253. FPES 93 —19) | 4 0 O0 | May, Nov T sš 
j 10) 6/9 | Dublin United Trams, 6 per Cent. Pref. ..| 12 —1» 4 12. 3 | Feb, Aug T RE 
| 10| 5/0 | Gateshead & District Trams Or d. spes. 4L— 31 617 0 | : ^ on 
10 .. | Gt. Northern & City Rly. Pref. Ord. (4*5. 2) —3t AS | Fab, Aug | -- Á 
1| 73d. | Hastings & District Elec. Trams, 6% C.e. t —À 8 6 6 | Mar, Sspt T T 
st. | 44% | Do 4} Deb. Stock ......- ‘pyres 63 —h |6 2 0| April, Oct | -- | + 
| 10 .. | Imperial Tramways Ord. ... iere 44 —53 TTD Mar, Sept T è 
| 10| ao Do. 6 per Cant. Pref. ..... eene 8 —3y | 4p Mar, Sept ee ^ 
Jan 6| Jz TA MER R 

$t.|4)95 | Do. 4jper Cent. Debs. ... eese 8? —3+ | 5 7 6| Jan, July 

&5 | 2/6 | I. of Thanet E. T. & Lt. 5 per Cent. Pret.. | 2s—2} | 4 15.0 | Mar, Sspt X sa 

St. | 4% | Do. 4 per Cent. Dao. Sul. eve veo | 7] —3: 417 € Jan, July T T 
10! 5/6 | Lanarkshire Tramways ....... «es | 9:—1J9L | 5. 17 0 | Feb, Aug $a 7 

St. | 5% | Lancs Utd. Trams 576 Prior Lisn Dad. Stx.| 81 —1? 6 0 6 Jio; ind ey 25 

! St. | 4% | London Electric 4% Deb. Sto ey are vs | 9» —31 4 1.9?) 971 

Sc | 496 | Do. 4% Pret. -..-1. enr rnnt | 72 —31 | 418 9| 301| 80 
10| .. | London United Trams, 5% Cum. Fref. ..| 9» —? EAS a Jan, “July - . 

St.| 4% | Do. 4per Cent. ist Mort. Deo. Stock . 72 —75 5 6 9| Jan, July : 

St | .. | Mersey Con. Ord. Stock ..... «een | 4—5. m | Feb, Aug ; 
1| éd. | Metropolitan Elec. Tramways Ord..ssossl. dfi 4- OI A^ f 
1 ee Do. Deferred seeosceceser erecerer e*t i — 1$ | 5 4 | oon. Aug . . 
1| 0/6 Do. 5per Cent. Cum. Pref. .--e+e-e+s Iu. : 4 0| EA Jus s 

44% | Do. a er Cent. Deb. Stock.eee-esass| 99 —?» | 2 14 9 | Jan, sal: 95i 

St 596 or Cent. Db. Bis. as aaasta] 33 7994 9 3 0 Ler ae 2 

St, | 14% Aor B red Railway Consolidated ....* S33—54} | 215 4 | Fe 
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2 NAME. NAME. 
0) |DEND A 
| Electric RailwaysandTramways— Continued. ££ a 
St Metropolitan Rly. Surplus Lands Stocks | 62 —64 |4 6 o Telephones. E 
t ONO secese 

St|3 Do. at par Cent wA Preference. ... B4 —86 |4 1 6 Amer. Telephn. & Telegh. Cap. St.......| 1428 -1444 5 10 9; ææ —. 

St. |3 Do. 3 per Cent. Convertible Pref. ....| 84 —6 |4 1 3|F Do Coll. Trust $1,000 4 per Cent. Bds| 93 —95 | 4 4 O | Jan. July 
St |3 3} per Cent. Debenture Stock.. ..| 87 —89 |318 6 Ao Aue Cona Bondi 1796 as e 1134—1153 9 3 T 
St |3 Do. 3} perCent." A” Deb, Stock ....| 86 —88 |319 6 Aao ortug se Tek 5% Ist Mt. Db, Stk.| 102 —10t | 416 O. Mar, Sep 
St| .. | Metropolitan District Railway Ord. ....| 40} —41 . Chili Telephone ........... ecc e en 71—76 | 5 ! 8| August .. 

St | 43 Do. 44 First Pref.. e| 88—99 15 0 0 Cuban Telephone 5% Ist Mt. ‘Con. Bds... 964-984 5 2 0 as 
St 318 Do. Assented Ext. Pref. (Int. “Guar. by Monte Video Telephone Ord. eeeececeoe 4—lx 9 10 6 Nov. s... 

Und. Elec. Rlys. Co. of London, Ltd.)| 76 —73 |4 9 9 Do. 5 per Cent. Pref. ........ :1—35 | 9 14 9 | May, Nov 

St. | 3% | Do. 3 per Cent. Consoltd. Rent-charge| 73 —75 |4 0 0 National Telephone Co. Deferred Stock..| 138 —141 | 4 5 1| Feb, Aug 
St |.4& | Do. 4 per Cent Midland Rent-charge| 98 —100 | 4 0 0 New York Telephone Co. 30 yr. Bnda... 974—988 |4 1L 0] — -. 

St, 4 Do. Guar. Stock 4 per Cent. EE 86 —s8 4 11 0 Orie ntal *6923259202909202920290c99 "60900029 u.—lHH 4 bd 9 Avril, Oct 
St. | 6 Do. 6 per Cent. Per. Deb. Stock ....| 141 —i43| 4 4 0 Do. 6 perCent Cum. Pref. ..........| 1al .| 418 0 | April, Oct 
St | 4 Do. 4 per Cent. Ditto ..... ee 95 —97 | 4 2 € Do. 4 per Cent. Red. Deb. Stock......| 884—904 | 4 8 6 | Jan, july 

1| 83d. | Potteries Electric Traction Ord........| #—-% 8 0 0 Telph. Co. of Egyot 44% Db. Stk. (red.) 993—1014, 4 13 9 | Jan, July 
.0/6 | Do. 5 per Cent. Cum. Pref.....e| 44-84 1618 0 UnitedRiverPlatsOrd 1to90,000 ......| 74—71 |515 9, Juy .. 
St. Do. 4j per Cent. Deb. Stock ........| 95 520 Do. 5 per Cent. Cum. Prof. .......... SSE 4 6'1 | June, 
1| 1/2] | S. Met. Elec. Trams & Ltg. 6% Cm. Pref. #-# 280 a Do. 4% Deb. St. Red. ..............| 1025—14} 4 6 Oj Jan, July 
St. 4 Do. 4perCent. Deb. Stock ..........| 67 —72 | 5 11 O | Jan, July : 
. .. | Undergd, Elec. Rys. Lon. Shares ......| 44—44 . a Financial Investments. 
"e |. Do > 6% in bas With Coup ioris] 92 —93° (2 3 0| guns’ t 4 [6133 
2 : n. itn Coup. 10...... = June, Dec 3/0 | Elec. & Gen. Investment 6% Cum. Pref. an, July 
.. | Yorkshire (W.R.) Elec. Trams, Ord. .... 2s March .. 2/0 Globe Telegraph & Trust». cce sass sen, 19} 107 | 510 3 bet u 
5| 1/6 | Do. 6perCent. Cum. Pref. ..........|] 3 459 rd 3/0 | tDa 6per Cent. Pref. ..............] 12} 126 4 13 0 | Sp,DeMrJu 
St| 44 | Do. 4$ per Cent. Ist Debs. .....000..| 79 5 8 6| fan, july 696 Submania Cables Tus (Cert) ....... | 127 —132 | 4 12 0 | April Oct 
Electric Manufacturing, &c. Colonial and Foreign Electricity 
St a% Anchor Cable Co. 44% Deb. Stozk ......| 986—100j 4 9 6 2 Railways, Tramways, &¢. 
0/7] | 1Do. te Cam, Pref Dresses] Bou |7213 7) Api 2/9 | Anglo-Argentins 5% Cum, Ist Pref. 41—53}. |5 7 6| April, Oct |. Sga] 45 
um. rer ee ee eee $7752 A 1, Oct ngio- Argen ne A um, Is MN —os. " aa P 
1 yah Do. Ist Mort. Con. Dbs......... | 89 —$2 5 8 6 prit, 2/9 | Do. 5$%Cum. 2nd Pref, .,..........| 548—148 | 5 1 C) Jan, July 4H! -- 
0/62 | Automatic Telephone Mfg.Co. 6%Cm. Pf.| 1 $] "n a 4% Do. 4% D:>.Snock ...............|] IE 9014 3 9 une, Soli 
1/4; Babcock & Wilcox Ord. ............-- —3 412 6 | April, Oct ' 4% Do. 4i D:5. Stock] ......... eos .| 79 = 49 0 am 100 T 
0/7; Do. Pref. *e*.*.90000*9:082:0600099€90260202929 11—1i 4 0 0 -* 595 Do , Db. BLOCK Voovastae pue xA CE vb — 5 J 6 ee 99 9d; 
4/0 | British Insulated & Helsby Cables Ord.. 7 6 5 O| July, Feb mackie: "Eie? Trams % Oa». r9. .. kat - ixl 4 15 O | Jan, July | -- as 
5 ed -po 6 per Cent. Pref.. 956—686 |414 0 ja uly 4/0 | Brisbane Blec. n vest rd m.e... zn S10 O May ....| > j ss 
St. |4 al per Cent. Ist Mort. Deb. (red.).. 103,—105 | 4 5 9| Jan, n 2/6 | D». Sper Cnt Cum. Pref. ........ im 4:5 O | May, Nov zm -~ 
St. Vi De 5% Mort, Deb. ae 103 —105 | 4 15 3 M. 44% | Do. 4bper Cant. „b. 2rov. "erts ....| (004—1034 4 7 O| Jan, July °° 
1/3:09d| British L. M. Ericsson Mfg. LA P 1-1 6 0 9 a 9». |*British Golumbia El. Rly’ Cb. Ord ... | 9 —144 | 5 11 O | Mar, Sept | 1242| 139 
St. | 44% British Thoms'n-Houst'n 44% AES 94 —36 | 414 6 | Mar, Sept soh | Do Pref, Ord. Stock .. ...........| 118 —122 | 4 18 4| May, Nov | 1 u 
.. | British Westinghouse 10 per Cent. Pref. . i—i ee Feb, Aug 5% | Doe 5% Cum. Pref. Per. Stock ......| 1064—1074) 4 !1 6 | Jan, July | 106g; 1074 
100 : ! Bo 6 per Cent. Prior Lien Dbs. (red.) 190 —103 | 5 16 0 a $^! Do 4b:p2r Cent. 1st Mort. Dbs.......| ,284—1014/ 4 8 6 | April, Oct . æ 
St. Do. 4 per Cent. Mort. Deb. Stock . 58 —6: |3 5 6 | Jan, July 44%| Do Vancouver Power Debs. ........| 103 —105 | 4 € 6 | Jan, July oe 
St. E. Brush Elec. Eng. Co. Prior Lien D2b Stk| 75 —8 6 5 09 = 44%! Do ta Perp. Con. Dab. St.........| 97 —100 4 5 0 ae 974 
St. «i| be . Dc. 44% Perp.ist Deb. Stk ......| 47 —52 | 8 12 6 | Mar, Sep’ 5 % Buenos Ayres Lacroze Trams ist Mt. Db.) 99#—1014, 4 18 6 | Mar, Sept gs 
St. Do. Perpetual 2nd Deb.Stock ......| 39 —34 [13 4 0) Jan. July «9^ | Buenos Ayres Port & City lram, it Mt 
9 38 ne Con. Or d. n eeseece ] —1 lè 6 15 0 Jan n D20. 3tock 2.94 P 94 —98 6 2 0 Feb, Aug ** : 
IA 7 per Cent. Cum. Pref...... 417 9| jaa. Juy 2/6 | valcutta Tramways (1 to 137,610) . S$—6¢ | 514 0| Mar, Sept °° | 
St per Cent. Ist Mort. Debs. (red.) 994—101} 4 8 9| N v May 2/6 D». Eper Dent. Cum. Pref. . dur I. —5h 4 16 6| Jan, July x Tas 
1 kh cista ellner Alkali Co. ............ 3 m 514 0| way Nov 4% D» H% Ist Deb. Stock (red.) . 99 —102|4 8 6 | Jan, July | => Vs 
St. | 44% | Do. 4fpperCent. Ist mort. Deb. (red.).| 105 —i02 | 4 2 6 Feb, Aug 1/2 | Za» Fixctnc Tram Shares ........ t T Ms se 
1| 0/6 Consolidhted Signal Co. ..............|. s—À1$ [J2 o U | April, Oct 173 | Citv of Buenos Ayres Trams Co. 1708) Sh, Sis—St | 4 7 3, F,My,A.N e 
1| 0/71 | tDo. 6 per Cent. Pref. ........... Sus EE 214 2 | Aon, Oct 1% D». 4per Cent. Deb. Stock . ...] 99 —102 |3 18 6 une, T 
3| .. | Crompton & Co. (Nos. 1 to 85,000)...... $-— = Jan. July eo? | Solombo Tr. & Ltg. 5% Ist Mt. D5..... 33 —97. | 5 3 O | May, Nov “ 
100) 5 Do. 5 per Cent Ist Mort. Debs. (red.).. Se —5t 211 6 an, July so, Havana Elec. Ry. Con. Me $95 $1.000 50 
: o. Dick: Sr ura Ord. . mu DUNT n ps. $37 ^ DÉ Xs i pont Coup Bis Vests Gente qa sei 99 —103 | 4 17 O | Feb, Aug | 100 |. œ 

2 o. per nt. Cum. S eervecacsece . — : Sc t e. s 9, ong ong rams. Co. 5 sr Cent. Ist 
St. nE Do. 4} per Cent. Deb. So «eee 57 —1N 4 10 0 jan July ^o Mort. Debs. cerereces eerte 85 —929 5 li 0 June Dec re 
5| .. |cEdison & Swan United (" A m S (F3 pd i-i e Feb, Au? .. | Kalgoorlie Elec. an Sh..ecescseceee| QT ER . . e 
5| .. | Do. (£5 paid).. 5s 1 —i} m Feb, Au: 5% Do. 5 per Cent. "A" Deb. Stock ....| 85 — 51! Oj Jan, yale . 

St. By ps cina Cent. Mort. Deb. Stock (rod. tS —6) .16 0 uns. De: 39 Do. 6perCent. “ a Ditto ........| 90 —40 |7 10 O) Jan July oe 
St z percent Zod De SO eer: 72 —75 | €13 4 ur Sept 0/7, | Lisbon Elec. Trams. Ord...............| 1 ld |416 O | July .... - 

2 a Eid nstruction Co...cerececscene 4$—1*&|7 10 an, July 0/71 | Do. 6 per Cent. Cum. Pref..........- | —i£ 5,416 0 an, July és 

2 1/44 Do. í per Cent. Cum. Pret...........]  lt—2 7.0 9 uly '.... 5% | Do. 5 per Cent. Reg. Mort. Debs. ... 93 —97 |5 2 6 an, July oe | 
St | 4% | Do 4 per Cent. Perp. Ist Mort. Debs. | ;7 —ol | 418 € | Jan, July of | Madras Elec. Trams. 5% Deb. Stock....; 100 —102 | 4 18 0 | Jan, July oe 

10| 5/0 pisa Élsctec (1900) 5% Cum. Pre ..| 19 —1. | 5 9 2 | June, Dec 52» | Manans Trams & Lt. C». 5% Debs.......| 8? —92 | 5 8 6 
St| 4% | Do 4p:r Cent Ist Mort, Debs .,....| 30 —95 | 4 4 3 a, Sept 59^ | Manila Elec. Ry. $1.022 Gold Bonds....| 1004 —1024, 417 6 | Feb, Aug | > 

5. 5/0 |{Henl- :Tsts»rao" Works Ord, ......|. 12t—13 | 2 h O| Feb, Aue $1} | Mexico Trams. Co. Com. St............. 110 —112:6 4 9 - ilu 1 

5 2/3 | D» cf rar Cent. Prof. wcsecccevecee.| 48756 1:9 0 Feb, Aug 5% | Do. Gen. Con. Ist Mrt. 5% Gold Bds, 951 74 5 2 6 oe 964 | 
St. |44% | ‘Do. _ per sent. Ist Mort Deb Stock | (1 —in’ [4 7 © Mar, Sapt 69» | Do. 6% SO yr. Mort. BAS. .......... 102, —101 S15 5 T 1934. 1 

10} .. | ladia Perd Gut. Per, &c Work Ord.| 10 —11 as Feb, Aug 4j?5| Montreal "St. Ry. Ste-ling ry ‘per gaot 

10! 5/0 | Do S perCant zum, Prot eesssosese| 7—10} | 4 15 3 AR Dabs, (1922) (Nos. 621 to 2.002) ......; 199 —102 | 4 8 O| Feb, Aug | ej - 
199} 4% | Do. 4perC-^c Debs (red. .. 3 —)6 | 4 3 2 | April, Oct 44%| Do. do. (Nos 1 to 4,602) ........| 92 —101]4 9 O0. i co | ee | 
St. | 5% | Johnson & Phillips 5% Js'Mt. D»bt.Stc| 774—894 | 6 4 0 . .9/71 | Perth Elec. Trams Ord. .........e e... Xm 3 420 May ej se| o 

i| 2 | Nationa. Elec. Construction Co ........ &— si April .. 5% | Do. Ist Mt. Db. Stock. .....| 99 —102,4 18 O| Jan, July | œj «~ 

ʻe | Richardsons,Westgarth & C.o, Ltd, Ord. $ we Nov. .... 3 Rangoon Elec. Trams. & Supply Co. 6% 

Do. 6p Cnt. Cum,.P Pref.. **250c600079 sz ee May, Nov Cum. Pf. ‘ee 9/4 2/0 53—6 5 4 0 ro ee ve 
sc 44% | Do. 4h per Cent. Perp. Deb Stock....| 69 —72 |6 8 0 Jan, July 44%| Do. 4496 Ist Mort. Dab. Stk. ........| 99 —101 | 4 10 0 ee co | o 

& .. | Simplex Conduit 6 per Cent. Cum: Pref.| 41—5 J e $1} . Rio Janeiro Tram, Lt. & P. Co. ....... oe 346 oe : 97 

12| 12K Telegraph Construction & Malntenance..| 314—351 1 5 15 € | Mar, July 5% | Do.. 30 yr. Gold Bnds...............| 102 —101 | 416 i ys 2 
130| 4% | Do. Cent. Dab. Bonds (1909)....| 974 —12294| 3 19 6 ! Jan, July 595 | Da 50 yr. Mt Bnds................| 790 38? 5 ! 0 ve NA 9^ 

l| 1/0 Vickers, td. Ord. io4ese sao or nre ds 3:—21 417 0 fs $24 | Sao Paulo Tramway, Lt. Power...... |. - i314 0, ai oe 

l: 0/6| Da 5 per Gent. non-Cum. Preference.. tl; | 411 0 PR 596 Ds. 5 per Cent. Ist Mt. $522 Db. :02 —104 416 * June, Dec 10 
St. | 59 Do. 5 per Cent. non-Cum. Preferred ..; 103 —105 . 4 14 3 a 5% | Do. 5 percent. Perp. Cons. Deb. Stock 105 —108 412 0 - 107 ‘es 
St.| 4 Do. 4 per Cent. Ist Mort. Db. Sk. (rejj| 93 —100,4 0 0 une, Dac 44% Toronto Ry. Co. Ist Mt. 44% Ster. Bnds; 97 —9? 411 Oj Feb, Aug) -- T 
(Ui Bs e Re m a d$ $e Be i 
100, 5% Do. per Cent.g3rd Mort. Debs. P —105 xs i 

10| 12% | J. G White & Co. 6% Cum. Pref. ......| 15 —15 | 710 0 a Coloni yr Foreign Electricity 

I| a illans & Robinson for REPAS a—t e Apr, O:t poly, . 

5| .. | Do. 6p2rCa2nt. Cum. Pret. .......... t—i! Sh Apr, Ost 3/0 | Adelaide Eler Supply Co. 6% Cu. Pr. ..| Si—SÈ |5 6 6 Mar, Sept | -- T 
St | 4% | Do. 4per Cent Ist Mort. Debt ......| 97 —<? |616 0 | May, Nov 5% | Do. 5% Deb. Stk. ........... | 102 —104 | 4 16 0 js |o 

6/0 Bombay ES & T. 6% Cum. Pref. ......| 11à—120 | 4 18 0 $ s | as 
Talagrapas. : 4404! Do. 4 per Cent. Deb. Stk. (red.) 38 —100 | 410 2 | Jan, July | -- | © 

10: 70 Amazon Telegraph eoeererecererserece 7 —7i 9 6 8 June, Dec. 5% Do. 5 per Cant. 2nd Mort. Deb. SE: 29 —101 4 19 0 ee oe ee 
100, 5% | Do. Sper Cent. Debs. (red.)..........| 97 —32 | 5 1 0 Jan, july 3/6 Calcutta, Elec. Supply Ord. .......... 6ł—7} 6 1 Oj|ApriOct --| -- 
St. | 15/0, Anglo-American Telegraph 2rd.........| 67 —53 | 4 6 9 |F,My,Àg.N 5 2/6) Do. ^, Cum. Pref. 4 — 5k 1120 oe ee 
St. | 30/0; Do. Preferred .............. ...| H9p—1114| 5. 7 6  F,My,AgN 5% ele oe Co. 525 Ist Mort. Bnds...| 745—304 5 4 4 R 95}, 95} 
St. | 39/0 | Do. Deferred .....esosesscossceoo 234—255 | 5 15 0 | F,My,Ag,N 90, 7/2Ł | Canadian Gen. Elec. Co. Com. St. ...... 117 —121 | 5 16 0 E ES 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk...) 8934—32; | 4 17. 0 | Jn Ap,Jy,.O $3} Ds. 7% Cm Pf. Stock VOCUM CREME ANA, 118 —122/ 5 15 0 AS oo | so 

10! 6/0 | Cuba Submarine Ord. ........... e. 2) 6 6 0! Feb, Aug 9^ | Castner Electrolytic Alkali Co.(of U.S.A.) 

n 10/0 : Da. Preference 10 per Cant... ......- 16 —1 518 O | Feb, Aue lst Mort. Stl. Dabs. ...ccccccecocece 96 —109|5 0 O| Jan, July ee oe 

5| 2/0 | Direct Spanish Ord. seseces HE S 6 8| April, Oct .| 5% | Elec.Dsvelopment Co. of Ontario $522 bds) 954-97 | 5 2 6 " ve 
5/0 | Do. 10 perCent. Cum.Pref..........|  63—7 7 3 O | April, Oct 592 Elec. Supply Co. of Victoria 5 per Cent. 

10 2/9 Direct United States Cable ............ 7 —7} ; 6 000 Ja,Ap,Jy,O, Ist Mort. Deb. St. ........... veeseee| 86 —399 1512 O0 | Jan, Juy | j oo 
100 44° Direct West India Cable sb Re. Do. (rd.) 9) —1ol 4 9 E | ion sc re ee 5 és Indian Elec. Sup. & Trac. Co. "MON Hm $ —1l os ats os oe 
St 25/0 | Eastern Ordinary . vececeee| 133 —133 | 5 3 O; JaMy,]y,O 1334 134 ho) .. | Kalgoorlie Elec. Power & Ltg. Ord. . wot | T May, Nov | «| = 
St. |17/6| Do. 3 per Cent. Pret. "Stock. wx 77 —73 | 4 8 6 | Ja,My,Jy, 733, 78 1|0/7t| Do. 6perCent. Cum. Pref. &—t 8 14 O April, Oct e| se 
St | 4% | Do AperCent. Mort. Dao. Stk. (rei). 95 —Gm |4 1 6 May, Nov |, 93 | 993.. 5% | Kaministiquia Power Co. 5% Gold. Bnds 104 —1296 | 4 14 3 ee e] oo 
St 2/6 Eastern Etenn cere wpeerersesecea 13 —13} 5 4 0 Ja.Ap,Jy,O 1 13 ee 5 Pa Madras E. S. Coro . Or d. WO. RR AUN AC WR 1A—2 ee ee oe oe 
D hU Do. T no Deb. Stock . . 96 —33 | 4 | 6! Feb, Aug 7° ee [St. | 59/0 Melbourne E. S. Co. Cons. Ord. St... 2S... | 125 —5130 1/3 17 0 š xs 

495 | Eastern & S. Af. 4% Mauritius Sub. Dsbs| 98 —191 | 3 19 0 | May, Nov | =| «« [St | Se; | Do. 5% Ist Morte. Deb. Stock ......| 102 —105 | 4 15 O | Jan, July | 194} 103; 

13 5/0 | G.N. (of uec with coup 85....| 275—234 | 6 1 6! Jan, July | ** | -[.. 59% Mexican Elec. Light Co. 5% 1st Mort. 
25| 12/5 | Indo-European .sesrere-ereeeceeeeese| SA —53 |5 9 0; May, Nov| e| = Gsid Bude e a, seus 87 —9) |512 4| Jan, July 
100 5% {Mackay Companies Common ........... 85 —33 | 514 O JaApJy,O ss | --|St| $1 | Mexican Lt. & Power C». Com. St.......| 838 —35} | 4 12 6 | Jn.Ap,Jy.O em & 
100 4^6 | 1Do. Preisrence ..... eese S| 67 —2) |510 0 Ja,Ap,Jy,O: 6? .e ISt | $35 | Do. 7°% Cum. Pref. St...............| 103 —105 | 3 6 0 | May, Nov | 104 .. 

l 4/9 Marconi's Wireless Teleg. Co. ..........| $i —4l | 4 7 6| April ... 4 44]... | 5% Do. 5% Ist Mort. Gold Bnds.........| 95 —97 | 5 2 6| Feb, Aug 96i! YS} 
1: 34 | Do. 7% Partipg, Pref. ... 3c —4 474 ES Sf! 346/109, 5% | Monterey Riy. L. & P. Co.lst Mort.Db.Sk} 85:—83 !513 8 T 86t 
100' 4% | Pacific & Surop'n Tel. 4% Guar. Dos.(rei.) 98 —102 | 4 0 O0 Juno, Ds? se -. 1100 82} Montreal Lt., Ht. & Power Co. Cap. St...| 227 —232|317 6 | F,My,A,N we 

2t 1/3 West Coast of America . *e02500909202090060 ls -1 4 1 7 May sece lå ee t. % Northern Lt. Powsr & Coal 920 G4. Bds. 25 —39 8 6 0 oo oe ee 
100 1% Do. 4 per Cent. Debs. (KEZET ETEIEKET) 92 t 4 0 6 Jan, uly oe ose t. £10 River Fiate Elec. Co. Ord. Stk. veteé v 225 —235 4 5 0 April XXX) ee ee 

10 1/ West India & Panama oc om KIKATITI) 3 —3l 3 17 0 May, ov 3k ee t 6% - Do. 6 per Cent. non-Cum. Pref. Stk... 106 —111 5 8 0 May eoce ee 

10 en Do. 6 per Cent. ist Pref. DIE ENTE 10} —10£ 5 12 |a May, Nov eeg oe St. 5 o Do. 9 per Cent. Deb. Stock . $..99999 9 102 —104 4 16 0 Jan, July 

10} - Do, 6% 2nd Pref. ..scsecesecmcaenss 93-10 | 6 0 O | May, Nov. ee oo [.. | $14 | Shawinigan Water & P. Co. 8100 Cap. S& | 140 —144 | 3 9 6 ss 142 
100| 5 Do 5 por Cent. Debs, .».«.»-e« «| 122 —101 | 4 16 O | Jan, July | -- | <. f.. | 5% | Do. SperCent. $509 Bonds .e.s œ .e.-| 107 —109 | 4 11 19 | Jan, July | 109 | 1073 

10 Western T elegraph TORO 10 E S 4 0| Mr,Ju,O,D | 13 ic) 138]St | 4 Do. 4j Per Con. Mt. Db. St. .e masa} 100 —102 | 4 8 0 es eje 
St. sp Do. t. Deo. Stoce rod.) ....| 95p—974 | 4 2 O | Juns, Dec | 968} .- f.o | 4$%'¢ Toronto Power Co. 4% Db. Sti = a «| (98) —100 | 4 10> 0 e» | e 

=| 48% Western nion Telegraph Fdg &R. E. Bad 37 —10214 10 O v^ M33] oo © V 1852]. Victoria Falls Power Co. Pref, as «s e» es en 2— 164 O Pjan, Juyi oi! e 

t No allowance has been made for accrued interest or redemption. t Ex. Dividend, 


IHE - ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY. 


(Weekly), 1861; 


ESTABLISHED, First Serics 


No. 1,807. 


ver 1. ] 


GONTENTS OF THE CURRENT NUMBER. 


(E E E E o E @ (EE S E 640 
An Introduction to the Study 
of Fuel [Brislee]. Exam- 
plesin Applied Electricity 
[Lamb]. 
Simple Transformer Formulie. 
By J. K. Catterson-Smith. 


NOTES. «es00009090900090909c20099 O19 | Reviews 
Arrangements for the Week.. 623 
Bolton Corporation Electric 
Supply Accounts, 1911-12.. 
Staff Othcers in Industrial 
Works: Their Scientific 
and Practical Training and 


624 


| 
ee By Sir A. dic | Ilustrated ........ sion 641 
awson, R.N. ...........* A 
Some Problems in PEE UE k Eo “W i rolesk is 


Development — Tram way 
Feeding Networks. — Dis- 


cussion 


Transmission - The Eff- 


id ciency of the Arc (Graf 


Ce ee ae oe ee “Arco and W. H. Eccles S 
Synchronous and Asynchron- The Marconi Enquiry (S. i 
ous Reactance. By J. Kintner). 


628 . 
620. 


Rezelman. Illus. Concluded 
Electrical Installation on ss. 
** Fauvette.” Illustrated.. 
The Aims and Work of the 
International Electrotechni- 


Earthed and Unearthed Neu- 
trals (S. E. Fedden). 

Electricity in the Drawing 
Office (Francis G. Baily). 


cal Commission. By Prof. Electrical Joint Stock Com- 

Silvanus P. Thompson; panies of 1912 eoovreeeecesen e. 644 

D.Sc., F.R.S. ...... 632 | Provisional Electric Lighting 
The Phy sical Society Annal ÜPdeP5-oosicca vr E a curd 645 


Exhibition of Apparatus. 

Illustrated. Concluded.... 634 
Patents Expiring in 1913 .... 637 
SoME ELECTRICAL EVENTS OF 

LOLS weis vk aic EA 6359 


Annual Parliamentary Record 646 
PARLIAMENTARY INTELLIGENCE 646 
t“ The Electrician’ Commercial 

and Industrial Section .. 649-660 


NOTES. 


LÀ . e E Tu m 
Legislation in 1912. 


I another column we print a list of the publie and private 
Acts of the current session which directly affect the elec- 
trical industry. Although the session, which promises to 
be one of the most momentous in the history of Parliament, 
has not yet been concluded, very little of the outstanding 
work will have any direct interest for electrical engineers. 
Apart from the provision which has been made in the annual 
estimates for the development of the telegraph and tele- 
phone systems, the only other public measure has been the 
Light Railways Bill. The draft of this Bill might have been 
modified so as to make it quite serviceable to owners of 
tramways and light railways; but, unfortunately, in the 
Committee stage in the House of Commons the clauses 
relating to trackless trolley traction became involved in 
party discussions on the important but complicated ques- 
tion of the reting of trolley omnibuses and the maintenance 
of the roadwavs, with the result that ultimately what might 
have been the most useful clauses of the Bill were abandoned. 
In its final form the Light Railways Act of 1912 makes some 
amendments of the principal Act of 1896, including autho- 
ritv to the Board of Trade to submit orders to Parliament, 
the extension of the limit on the amount available for special 
advances, and the reference to the Light Railway Com- 
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missioners of applications for advances under the Develop- 
ment and Road Improvements Act, 1909. Other miscel- 
laneous amendments of the 1896 Act were made, including 
powers to the Light Railway Commissioners to act as 
arbitrators and for the continuance of the powers of the 
Commissioners under the principal Act for five years. 

THE private Acts of the session possess few features of 
interest. In seven cases authority to equip rail-less trolley 
routes was conferred, but in one or two cases there were 
stiff contests in the Committee stage, especially on the 
rating of the omnibuses and the cost of the upkeep of the 
roadway. It is probable that the whole question of the 
rating of tramways and motor omnibuses will be referred 
to a special Comniittee in order to discover some equitable 
system under which the owners of tramways and omnibuses 
could contribute to the maintenance of the roadway. We 
reserve our comments on the Sheffield Corporation Bill as 
the fate of the wiring clause has not been decided. The only 
other matter to which reference need be made is the success 
of the various Bills for the development of the London and 
suburban electric railways. The Bills of the London & 
North-Western, the Great Eastern, the London Electric, 
the Metropolitan, Metropolitan District, the Midland and 
the Edgware and Hampstead Railway Companies were all 
sanctioned and received the Royal Assent. 

Electric Tramway Statistics. 

Wirt this week's ELECTRICIAN are issued our Annual 
Tables of Electric Traction Undertakings in the United 
Kingdom (Tables Nos. IV., V. and VI.) These deal with 
(1) tramways supplied with energy from “ combined ” 
power stations ; (2) tramways with independent generating 
plant; and (3) electric railways. So far as extensions and 
new routes are concerned, the year has not seen much 
change; but whilst no considerable extensions have been 
made, much work of an educative kind has been done, and 
the year 1913 will probably see great advances made in 
railway electrification. There is no room for much exten- 
sion of electric tramways,most towns being already equipped, 
Edinburgh, with cable cars, forming a notable exception ; 
but there appears to be a large field open for rail-less traction 
systems to outlying districts and as a means of linking up 
existing systems. Light railways might be introduced into 
many country districts to convey agricultural produce, but 
legislation in this direction has not been satisfactory, and 
such lines would have to compete with petyrol-driven vans. 
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EE ARM RR NNT ee ELS ENTE UR meters continue to be introduced on tramcars, and their 
value is now, apparently, thoroughly recognised. 
L—— 
Railway Electrification. 
ES electrification is a subject very much “ in the 
" Just now, and the decision of the Prussian State Rail- 
ways to adopt an alternating-current system with a line 
pressure of 15,000 volts and a frequency of 163 is of interest. 
It is expected that the electrical service on the Berlin 
suburban lines will be opened in 1916. As was pointed out 
in an article by Mr. G. BnEcHT, which appeared in our 
issue of November 29th, the conditions of the Berlin rail- 
ways are in many respects exceptional. The extent of the 
system is large and the traffic very dense, with a tendency 
toincrease. There are practically no tunnels or low bridges, 
so that a high-tension overhead wire is not objectionable. 
It has been said by several people that nothing has done só 
much to hinder main-line electrification as a lack of unani- 
mity amongst electrical engineers as to the best system. In 
reply to this it may be said that there is no best system for 
all conditions, but that every railway line offers different 
conditions, and each must be judged separately. 

FURTHER, extended experience has been obtained with 

single-phase and (in Italy) three-phase alternating-current 
systems, and continuous-current systems. Large econo- 
mies have been shown to be obtainable, and the rail- 
way engineer now has a choice of systems proved to be 
practical, and has only to decide which one is most suitable 
for his particular conditions. The inferiority of the single- 
phase commutator motor to the continuous-current motor 
Is now said to consist only in a slight extra mun and Pus 
cost. Another form of electrification that is “in the air ” is 
the petrol-electric locomotive. The Great Western Railway 
have had a light petrol-driven motor carriage in service for 
some months, and the Great Central are using a petrol-elec- 
trie coach on their Marylebone-Harrow line. We understand 
that improved designs are in progress, which, it is hoped, 
will show still better results. One advantage of such a 
system is that there is no possibility of any interference 
with telegraph or signalling circuits. For certain classes of 
service this advantage may be worth having, and may 
counterbalance the restrictions from which the system 
must suffer in other directions. 


—— 


Expiring Patents. 

THE patents which will expire during the current year 
include some of considerable interest. Among these may 
be mentioned that of Mr. J. S. HiGurrELD for his well- 
known booster in which the E.M.F. of the exciter is opposed 
to the pressure of the "bus bars, and the excitation of the 
booster consequently depends upon whether the 'bus bar 
pressure is above or below a certain pre- arranged value. 
Another patent of central station interest is that by the 
Tirrill Regulator Co., describing means for preventing 
the sticking of contac in voltage regulators. A patent 
by Mr. G. WESTINGHOUSE refers to the well-known 
svstem of pneumatic control of the motors of an electric 
train. Another patent, due to Mr. H. Aron, refers to meters 
with two dials for recording two rates of charge, the mecha- 
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nism being arranged to change over automatically at given 
hours of the day, so that the consumer is charged at a rate 
| dependent upon when he takes his energy. Two patents 
by Mr. H. BREMER are forerunners of many others and cover 
his well-known method of making flame arc carbons, the 
carbons being impregnated with mineral matters consisting 
of fluorides, iodine or bromine, iodides and bromides. Ac- 
cording to one of the patents the carbon is covered with a 
boron compound designed to melt in the arc and to absorb 
the slag formed by the burning electrode. A patent by 
Mr. Dowstne refers to the well-known form of luminous 
radiator associated with his name. The list also includes 
a number of wireless telegraph patents by Prof. F. BRAUN 
and Mr. Marconi, which take us back to the somewhat 
early days, but which are not associated so prominently with 
wireless telegraphy as some of the earlier patents, and one by 
Mr. 8. G. Brown for telegraphic relays for submarine work. 


mmt 


Earthing the Neutral of Three-Phase Systems. 


WE have received an interesting letter (which will be found 
in our correspondence columns) from Mr. S. E. FEDDEN 
describing the earthing arrangement adopted at Sheffield. - 
This consists of a transformer, star wound on one side, with 
its neutral point connected to earth and the windings to. 
the high-tension 'bus bars. The secondary winding con- 
sists of a closed mesh, and has the effect of anchoring the 
earth connectcd neutral point to earth and so preventing 
abnormal pressures. It will be seen that any fault current 
flowing in one arm of the star winding will induce a current 
in the corresponding mesh winding, which will flow round 
the whole mesh and re-act on the star winding, thus pre- 
venting the neutral point from getting “loose.” We 
understand that this design is due to Mr. F. E. Berry, of 
the British. Electric Transformer Co. 
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New Telephone Exchange.—On W edncsday last a new 
telephone exchange, to be known as the “ Regent.” was opened 
in London. It is at present dealing with 4,000 subscribers who 
up till the end of the year had been connected with * Central." 


“Design of a Radio-Telegraph Station." —ZErratum.— We 
regret that in this article bv Dr. Shunkichi Kimura, which 
appeared in our issue of October 25, 1912, the word miles 
should read metres in lines 39 and 40 in the first column of p. 96. 


Breakdowns on London Electric Railways.—A breakdown, 
which was happily unattended by serious consequences, 
occurred at the Down-street Station of the Piccadilly Railway 
about 7 a.m. on Monday morning. The train was about to 
leave the station when the collecting shoe gear got out of order 
and some flashing occurred. The mishap caused some dis- 
location of the traffic. The same day an accident occurred at 
Wimbledon on the District Railway owing to a tie bar on one 
of the coaches falling on to the positive conductor rail. It was. 
necessary to cut off ‘the current and no trains were run for an 
hour. 


Cable Interruptions and Repairs. 
Date of nec pun. Date of 0f Ropa; T.. 


Latakia—Palura ............... May 26, 1910 
Scalamova—Samos ............ April 21, 1912 ... — 
Marmariza—Hhodes............ April 21, 1912 — 
Bessika—Tenedos  ............ April 24, 1912 — 
eres ae ned Fakes July 5, 1912 — 
Tokyo - Guam.. ds Sept. 10, 1912 — 
Bissao— Bolama .. T esc inus Dec. 7. 1912 ... — 
Madras— Penang (1 and 2)... Dec. 17, 1912 ... Dec. 24, 1912 
Bonny--Duala .................... Dec, 24, 1912 ... — 
Cayenne— Salinas ............... Dec. 24,1912 — 
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Electric Lighting in the City of London.—It is stated 
that a large addition is to be mado to the number of centrally- 
hung street lamps in the City of London. The total increase 
in candle-power will be 600,000, while the annual saving will 
be nearly £7,000. 


Royal Engineers (T.F.)—Lieut. A. E. G. Abrahams, London 
Wireless Company, London District Telegraph Companies, 
Royal Engineers, Army Troops, has resigned his commission, 
as from December 25th. 

W. H. U. Marshall, M.I.E.E., A.M.I.Mech.E., has been 
appointed as Second Lieutenant in the Electric Light Com- 
pany, Dorsetshire (Fortress) Engineers, Royal Engineers, as 
from December 1st. 


New German Submarine Cable.— The cable steamer “ Von 
Stephan," of the Norddeutsche Seekabelwerke, has arrived at 
Monrovia for the purpose of laying the new German submarine 
cable to connect German South-West Africa with Emden. The 
first section of the cable will connect Lome (Togo) to Duala, the 
chief town of the German Cameroons. Plans are not yet 
completed for the extension to Swakopmund (German South- 
West Africa), but work on this section is expected to be begun 
early this year. At Monrovia the new cable is working in 
connection with the line connecting Emden, via Monrovia, 
with Pernambuco. 


Wireless Between Europe and America.—The London 
“ Daily Telegraph," Washington correspondent, under date 
Tuesday, December 31st, states that 

“ For the first time the long arm of wireless telegraphy has reached 
from the Eiffel Tower (Paris) to the Government wireless station at 
Washington, aidistance of 4,000 miles, according to a report of Commander 
Bullard to the Secretary for the Navy, Mr. Mever. "This communication 
was established in the quiet hours early this morning, the Washington 
operator receiving a time signal sent out from the Eiffel Tower. The 
American operator immediately tuned up his instrument, and tried 
to reply to the signal, but although the American station is of higher 
power than the French station no reply was received to its call, and after 
one more signal received from the French capital communication was 
broken. 

New Year's Honours.—The New Year's Honours List 
published on Wednesday last contains the following names that 
are familiar to our readers :— 

KwiGauTs: Francis Darwin, F.R.S., a distinguished botanist. Pre- 
sident of the British Association, 1908; Hon. Fellow Christ's College, 
Cambridge. 

Frank Ree, General Manager of the London & North-Western Railwav 
since 1910, in whose service he has been for nearly 40 vears. Hc is taking 
an active part in the work connected with the electrification of the com- 
pany’s London suburban lines. 

Corbet Woodall, Governor of the Gas Light & Coke C.., and twice 
President of the Institution of Gas Engineers. 

Lieut.-Col. H. A. Yorke, C.B., Chief Inspecting Officer of Railways under 
the Board of Trade since 1900. . 


. Medal for Saving Life in the Electrical Industry.—Accord- 
ing to the “ Electrical World " a gold medal has been placed 
at the disposal of the American Museum of Safety, New York, 
by Dr. Emil Rathenau, to be awarded annually for the best 
device or process for safeguarding life in the electrical industry. 
The medal will be awarded for the first time at the annual 
meeting of the Museum to be held on January 21st. It is 
elliptical in shape, 1-5 in. wide by 2 in. long and } in thick, and 
weighs 30z. The medal was founded in commemoration of 
the 70th birthday of Dr. Emil Rathenau, organiser and head 
of the Allgemeine Elektricitáts Gesellschaft. It shows a 
picture of the donor in relief and around it the legend ‘ Emil 
Rathenau, 70 vears old, Dec. 11, 1908.” On the obverse side 
there is an imperial eagle with a bee hovering near, and above 
the eagle a classic representation of forked lightning. Around 
the edge are the letters and words “ A. E.G. B. E. W. für 
Verdienst und Treue," the four German words meaning “ for 
merit and fidelity.” There are no restrictions as to nationality 
in making the award, the medal being international in scope. - 


The Lighting of Postal Vans.—The “ Railway Gazette ” 
remarks that with the adequate lighting of railway carriages 
it 18 equally important to pay attention to the lighting of 
postal vans wherein the nature of the work carried on demands, 
for its efficient and convenient execution, that such points as the 
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elimination of shadows, hghts in the eyes of the operators, 
specular reflection and intensity of light should each and all 
receive the most careful attention. The shadows may be 
partly eliminated by the correct position of the lamps, and 
the lights should be so high that they will not shine in the 
eyes of the men. Specular reflection may be greatly reduced 
and almost eliminated by sufficient diffusion of the light, and 
this is best obtained by the indirect lighting system which, 
however, has not been found practicable in postal-car service. 
The intensity of the hght should be at least 2} ft.-candles at the 
reading height above the floor, and 3} ft.-candles may be con- 
sidered very satisfactory. The efficiency of the lighting 
depends largely on the type of reflector used in the lamps and 
the way in which the light is directed to where it is needed. 
Tests carried out in America have shown a lighting efficiency 
of 25 per cent. with indirect-lighting and 62 per cent. with the 
use of a mirror reflector. 


Presentation to Mr. Harold Dickinson.—On Saturday even- 
ing last a gathering took place at the Grand Central Hotel, 
Leeds, to bid farewell to Mr. Harold Dickinson, who is leaving 
Leeds to take up the position of city electrical engineer of 
Liverpool. Ald. Brown (deputy chairman of the Tramways 
and Electricity Committee), who was chairman of the gather- 
ing, was supported by Ald. Tetley (chairman of the Tramways 
and Electricity Committee), Coun. D. B. Foster, Mr. W. T. 
Green (chief clerk of the department), Mr. C. N. Hefford (chief 
engineering assistant), Mr. C. M. Shaw (city electrical engineer - 
of Worcester), and Mr. G. Hinings (of the Birmingham elec- 
tricity department). Upwards of 300 of the staff and their 


lady friends were also present. 

Ald. Brown said he had enjoyed a number of years’ intimate acquaint- 
ance with Mr. Dickinson, and he did not believe there was a better elec- 
trician in the country. A more straightforward and honest man, too, 
he thought it would be impossible to find. He always had the courage 
of his convictions, and yet he had always got on remarkably well with his 
staff. 

Ald. TETLEY, in making the presentation, said Mr. Dickinson had 
always had the highest ideals of work before him during the 20 years that 
he had been manager of the electricity works, first under the old com- 
pany, and then under the Corporation, and he had been a progressive and 
skilful adviser. He had been the happy introducer of many great im- 
provements in the undertaking. He had seen the rope-driven engine 
replaced by direct-driven engines, reciprocating engines replaced by 
turbines, and the plans that he had for the future exceeded in magni- 
ficence anything in the past; no doubt as time went on many of his pro- 
jected developments would be carried out for the good of the citv. He 
expressed the hope that an increasing use of electricity might be instru- 
mental in reducing the smoke nuisance, and he added that time would 
perhaps show whether the Corporation were wise in taking over the elec- 
tricity enterprise, and whether it would not be a more efficient instru- 
ment in the hands of a progressive company. He had in mind, he said, 
great undertakings in other parts of England which were run by private 
companies with great success, and he was afraid that in the limiting of the 
sphere of thcir operations to the city, the Corporation might in the future 
find reason for regret. 

Mr. Dickinson, who was received with enthusiasm, in acknowledging 
the gifts, testified heartily to the loyalty and efficiency of his staff. The 
original electricity undertaking in Leeds was a very small one. "They 
started with a portable engine driving a 20 kw. dynamo and supplied 20. 
customers. To-day the capital of the undertaking was nearly £1,000,000, 
and the capacitv was 15,400 kw. Next year, when they had the new 
sets, the capacity would be up to 22,940 kw. He was one of those who 
thought we were on the eve of a tremendous electrical development, and 
he looked forward to the time when a privately owned power station 
would be regarded as a peculiarity, when all the railways would be elec- 
trified, and when the full uses of electricity would be appreciated for 
domestic purposes. In such circumstances Leeds would be a very different 
place to live in from what it was to-day, and he impressed upon those 
who would have the control of the undertaking the importance of adopt- 
ing a bold and confident policy that would keep Leeds in the forefroat. 

At the instance of Mr. W. T. Green (chief clerk of the Department), a 
vote of thinks was accorded Ald:rmen B owa and Tetley. 


Safe Operation of Electrically-driven Winding Engines.— 
The question of the braking of high-speed winding engines 
has for a long time been occupying the attention of both the 
South African Institution of Engineers and the South African 
Institution of Electrical Engineers. It has been thought 
that a Government Commission should be formed to deal with 
the subject and in this connection a Paper read by Mr. G. K. 
Chambers before the South African Institution of Engineers 
and reported in the “South African Mining Journal” is of 
considerable interest. lt was pointed out that this problem 
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is of great importance owing to ihe opening of several deep 
level mincs and the general adoption of electrical operation. 
In electric winders, power braking usually depcrds upon the 
motive power, a failure of which is hy no mears impossible, 
and may result from any of the following irrcgularities tabu- 
latd by Mr. Chambers: (a) Complete shut down of power 
station, due to failure of prime movers or accessories ; (5) 
failure of transformers, switchgear, power line or cables on the 
particular circuit to which the hoist 1s connected, whether due 
to lightning or other causes ; (c) the opening of feeder circuit 
breakers at the power station, or in the transmission svstem, 
caused bv (1) heavv surgcs due to lightning discharges, (2) mis- 
take of the operator, (3) short-circuit on the system, (4) unusual 
ovcrload, (5) malicious injury to overhead lines ; (d) the open- 
ing of circuit-breakers in the mine sub-station or transformer 
station, due also to any of the foregoing causes. Irregularitics 
(a) end (d) are, of course, very remote, and necd scarcely be 
considercd ; but those listed in (c) and (b) may very easily, and 
not infrequently do, occur, especially during the lightning 
season. It is true that the reclosing of a circuit-breaker is a 
simple operation, and one quickly performed if an attendant 
is on the spot, but under the circumstances which are genera! 
the momentary opening of the circuit-breaker takes the control 
of his engine out of the driver’s hands, and practically the whole 
responsibility of stopping the winder is thrown upon the success- 
ful operation of a safetv device and of the mechanical brakes, 
it being impossible under ordinary circumstances for the driver 
to apply power braking, even though the supply has again 
become available, until the safetv device has been re-set, an 
operation which takes an appreciable amount of time, his 
efforts being limited to increasing the braking pressure due 
to the deed weight which Las been tripped on to the brake 
Ivers by the cmergency device, by the zddition of his own 
weight in the case of foot brakes or, in the case of at all events 
one system of air-operated brakes, by the admission of com- 
presscd air to the top side of the brake engines, efforts which 
may tend to fire the brake blocks and thus do more harm than 
good. It follows from this that mechanical brakes on electric 
hoists have to perform a function which those on steam wind«r3 
are rarely called upon to do, and then probably only in the case 
of cverwind when the winding specd is usually much reduced ; 
a fi nction, in fact for which the latter may not necessarily 
have been desizncd. The mechanical braking of electric hoists 
must thercfore be a more serious problem than that of steam 
hoists. This fundamental difference has not, perhaps, been 
sufficiently emphasised, and a proper appreciation of it is 
necessary, not only (although especially) in the case of existing 
steam engines which are converted to clectric drive, but also 
in the design of entirely new clectric winding enaincs. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. J. Rezelman concludes his article on '' Synchronous and 
Asynchronous Reactance " (p. 628). 


Mr. J. K. Catterson-Smith contributes an article on '' Simple 
Transformer Formule ” (p. 641). 


We give an account of the discussion on Messrs. J. G. and R. G. 
Cunliffe's Paper on '* Traction Problems " read before the Manchester 
Section of the Institution of Electrical Engineers (p. 626). 

An abstract of the accounts of the Bolton Corporation Electricity 
Works is given (p. 624). 

An abstract of Sir A. Trevor Dawson's presidential address to the 
Junior Institution of Engineers will be found on p. 624. 

A description of the electrical installation on board the ss. “ Fau- 
vette " is given on p. 630. 

We give an abstract of Prof. S. P. Thompson's Paper read before 
the Institution of Electrical Engineers on the ** Aims and Work of the 
International Electrotechnical Commission" (p. 632). 

Parliamentary.—The report of the proceedings of the House of 
Commons Committee on the Marconi Agreement is continued (p. 646). 

Companies’ Meetings and Reports.—At the meeting of the Mel- 
bourne (Australia) Electric Supply Co. the chairman said during the 
past year remarkable progress had been made, the company having 


So Cr 


secured 3.620 new consumers. Additional generating plant would 
shortly be shipped. increasing the capacity of the station to 9.000 kw. 
F* Meetings of the Blackpool, St. Anne's & Lytham Tramways Co. 
and Melbourne Electric Supply Co. are M dp (p. 658). 

The directors’ reports of the City of Oxtord & District Tramways 
Co., Llandudno & Colwyn Bay Electric Railway and Mexican Fuel 
& Power Co. are abstracted (p. 658). 


OBITUARY. 


Epwarp TvER.—We regret to record the death of Mr. Edward 
T ver, which occurred on Christmas night, at the age of 82. The 
deceased did more perhaps than any man now living to ensure by 
efficient signalling the safety of railway passengers, while he also gave 
to the people of London the facilities of telegraphic communication. 
Even during his school days he was attracted by the subject of 
electricity, and early directed his attention to the method of using 
telegraphic instruments for the regulation of railway traffic. A com- 
pany to develop his inventions was formed and his system of signal- 
ling soon became widely known, not onlv in this country but also 
abroad. Following on the accident at Thorpe near Norwich in 1878 
he worked out a system for electrically controlling the working of 
single lines, a svstem which came to be distinctively known as the 
tablet system and which has been very widely adopted not only in 
the United Kingdom but in India, Ceylon, Burma, Australia, New 
Zealand and in Japan. Mr. Tyer also played a great part in develop- 
ing public telegraph communication. Before 1859, while trunk lines 
and cables had their terminal offices in London, they were not linked 
up with each other. The inhabitants of London could not communi- 
cate with each other at all by telegram, and if they wanted to use 
trunk lines or cables had to go to the offices. Tver saw the possi- 
bility of linking up these offices, and of establishing subsidiary offices 
throughout London from and to which any person could telegraph. 
With this end in view the Londcn District Telegraph Co. was formed 
of which Mr. Tyer became electrical engineer. This ultimately became 
the Postal Telegraph Service in London, which absorbed all privately- 
owned systems. 


FREDERICK A. HawiLTON.—The death occurred on Dec. 16th, at 
Halifax, Nova Scotia, aged 72 years, of Frederick A. Hamilton. Mr. 
Hamilton was born in Kent, England, and his early years were spent 
in the British Mercantile Marine. When Garibaldi organised an army 
for the liberation of Rome he joined Garibaldi's ‘‘ thousand,” landed 
in Italy, and marched on Rome. The Garibaldians were defeated, 
and Hamilton was taken prisoner and held for some time in “* honour- 
able detention" by the Italian Government. He was afterwards 
employed by the Anglo-Mediterranean Telegraph Co. at Messina. 
and at the end of 1869 returned to London and joined the electrical 
staff of the Telegraph Construction & Maintenance Co., taking part 
in several cable expeditions. He first visited North America in 1872 
in the c.s. '* Vanessa," belonging to the T.C. & M. Co., and laid cables 
between Placentia, Newfoundland, and Sydney, Cape Breton 
Island. During this expedition his left hand was injured. and he 
subsequently lost his thumb. He afterwards joined the Anglo- 
American service, and was chief electrician of the c.s. ‘‘ Minia " for 
nearly 20 years. He resigned from that company, and started as a 
consulting electrician at Halifax, Nova Scotia, and was employed 
by the United States Government for some time on their c.s. “ Burn- 
side ” in the extension and maintenance of the inter-island submarine 
cable system in the Philippines. After the completion of this work 
he joined the Commercial Cable Co. as chief electrician of the c.s. 
“ Mackay-Bennett," and held that position until his death. Mr. 
Hamilton probably tested and repaired more broken submarine 
cables than any other man. He was a man of scholarly and artistic 
tastes, and was conversant with several modern languages. He 
leaves a widow (a daughter of Judge Johnson, of Halifax, N.S.) to 
mourn his loss, and a host of friends to bear his memory in great 
regard. 

C. H. GapsBy.—We regret to record the death of Mr. C. H. Gadsby 
which occurred on Saturday last at the earlv age of 46. Until 1899 
Mr. Gadsby was prominently connected with the work of the British 
Electric Traction Co., for some time holding the post of contract 
engineer. He was until recently in practice as a consulting engi- 
neer, but for the past few months his health was failing. and he had 
done little active work. 


PERSONAL. 


We understand that Mr. Claude Crompton, manager of the lamp 


shop of Messrs. Crompton & Co., has severed his connection with the 


company, 
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APPOINTMENTS VACANT AND FILLED. 


A junior telegraph engineer is required by the Uganda Protectorate 
‘Government. Salary £250, rising to £350 by annual increments of 
£10. Applications to Messrs. Preece, Cardew & Snell, 8, Queen 
Anne’s-gate, Westminster, S.W. See an advertisement. 

Messrs, Walker, Upper Priory, Old-square, Birmingham, advertise 
for a good mechanic, with general and electrical knowledge, to take 
charge of shop. 

The post of superintendent of the Magnetic and Geo-physical 
Observatory at Eskdalemuir (Dumfriesshire) is vacant. Salary 
from £400 to £500. Particulars from the Assistant Secretary, Royal 
Society, Burlington House, London, W., and applications by Jan. 31. 


Mr. Alex. D. Ross. M.A., D.Sc., lecturer on Natural Philosophy in 
the University of Glasgow, has been appointed to the Chair of 
Mathematics and Physics in the University of Western Australia. 


Mr. H. P. Stokes, of Ilkeston, has been appointed electrical 
engineer and tramways manager to Bexley Urban D strict Council. 
There were 50 applicants, and, in addition to Mr. Stokes, the 
fol'owing were selected for in’erview:—Messrs. T. J. Kendrew 
(S-uthport), J. € M hitele» (Chatham), A. A. Watkins (Mu se'- 
burgh), and J. C. Williams (Rotherham). 

In our issue of Dec. 20 we referred to the appointment of Mr. 
Edwin Seddon as chief assistant to the engineer and manager of 
Edinburgh Corporation electricity department. Prior to his appoint- 
ment at Edinburgh, Mr. Seddon was electrical superintendent. of 
West Ham Corporation's power station, and not '' assistant station 
superintendent " as stated in our previous note on the subject. 


INSTITUTIONS AND SOCIETIES. 


Western Section of the Institution of Electrical Engineers.—A 
meeting of this section will be held in the Lecture Room of the South 
Wales Institute of Engineers, Park-place. Cardiff, on Monday, 
January 13th. at 4p.m. The discussion on ‘“‘ Overhead Trans- 
mission Lines" will be concluded, and a Paper will be read on 
“ Automotic Telephones,” by Mr. W. Aitken. A dinner will be held 
after the meeting at the Park Hotel, Cardiff. 


The Society of Engineers.—The Council of the Society of Engineers 
may award in 1913 a premium of books or instruments to the value of 
£10. 10s. for an approved essay on *' A Scheme for the Registration 
of Engineers, including Particulars concerning the Registration of 
Engineers in British Colonies and Foreign Countries." "The Council 
reserve the right to withhold the premium if the essays received are 
not of a sufficient standard of merit. "The competition is open to all, 
but, before entering. application for detailed particulars should be 
made to the secretary. 17, Victoria-street, Westminster. The last 
date for receiving essays is May 31st. l 


West of Scotland Branch of the Association of Mining Electrical 
Engineers.—At the last monthly meeting of this Association, Mr. 
Sidney A. Simon, Giasgow, read a Paper on ' The Speed Control of 
Three-Phase Motors." At the outset the author explained that one 
of the chief arguments raised against the more extended use of three- 
phase alternating-current had been the difficulty of obtaining efficient 
speed control of the motors. A great amount of ingenuity and 
thought had been expended on trying to overcome this drawback 
in a system which otherwise possessed so many eminent advantages. 
While not holding a brief for the universal adoption of three-phase 
alternating-current, knowing that there were many applications 
of electric power for which direct current was undeniably superior, 
the author explained that his endeavour in the Paper was to describe 
the most important of the methods of three-phase speed control, 
which had been successfully developed. Mr. Simon thereafter 
entered into a lengthy description of the methods of imperfect speed 
control These methods he did not favour as in each case the 
variation of speed was effected in steps, and intermediate speeds were 
only possible by wasting energy. The following methods he classed 
as perfect speed control because any speed within the entire range 
was obtainable with practically equal efficiency: "Three- phase com- 
mutator motors ; three-phase cascade, with auxiliary motor ; three- 
phase continuous cascade, with auxiliary motor, and regenerative 
cascade. 


British Association.—The Federal Executive Committee which is 
to make arrangements for the visit of this Association to Australia 
next year has been constituted as follows:—The Prime Minister 
(chairman), Mr. Deakin, the Speaker of the House of Representatives 
(Mr. M'Donald), the President of the Senate (Senator Turley), Messrs. 


R. H. Cambage, J. H. Maiden, Dr. H. G. Chapman, Prof. T. W. 
Edgeworth David, Mr. C. Salmon, Dr. J. H. Macfarland, Prof. T. R. 
Lyle, F.R.S., Prof. H. Payne, Prof. O. Masson, Prof. Skeats, Messrs. 
Finlayson and Groom, Prof. B. D. Steele, Mr. P. M'M. Glynn, 
Senator de Largie, Mr. H. W. Berry. Messrs. C. W. Wren, W. F. 
M'Namara and W. T. Appleton. The secretary to the Prime 
Minister (Mr. M. L. Shepherd) has been appointed secretary to the 
committee. Prof. Masson, Dr. Macfarland, Mr. L. E. Groom, Prof. 
David, Mr. Salmon and Mr. Finlayson were appointed an executive 
committee to transact any urgent business. It has been decided 
by the committee to urge the British Association not to leave any 
State out of its itinerary, and to suggest that the whole of its time 
should not be devoted to the big centres of population, but that 
arrangements should be made for as many as possible to join at 
Western Australia. The Prime Minister considers that a short visit 
to Brisbane would not be of much value, and that every effort should 
be made to arrange a trip as far north as Cairns. Mr. Fisher also 
thinks that it would be a good idea to invite as many members of the 
Association as possible to prolong their time in Australia before or 
after the meeting, and at his suggestion a direct communication is to 
be sent by the secretary intimating that the Commonwealth Govern- 
ment and the State Governments would welcome a more prolonged 
visit from any specialists who desired to spend a longer time, for 
whom special facilities would be made available. 


Electrical Trades Benevolent Institution.— This Institution will 
hold a Whist Drive at Slaters’ Restaurant, 50 Cannon-street, London, 
E.C., on Friday, January l7th at 7 for 7:30 p.m. The object of the 
event is to make the Institution better known among those who ought 
to become members, and not to make any money out of the enter- 
tainment itself. The secretary, Mr. F. B. O. Hawes, hopes to occupy 
about 5 to 10 minutes in the course of the evening in explaining the 
cbhiects of the Institution and the advantages of membership. 
Tickets, price 2s. 6d. each, inclusive of refreshments, may be obtained 
from Messrs. C. H. Champion (Union Electric Co.), B. E. Crowe 
(Sterling Telephone Co.), F. B. O. Hawes (18, Park Mansions, 
Vauxhall Park, South Lambeth-road, S.W.) and A. J. Williams 
(General Electric Co.). 


EDUCATIONAL NOTE. 


Finsbury Technical College.—A special course of six advanced 
lectures on Induction Motors will be given at the City and Guilds 
Technical College, Leonard-street. Finsbury, E.C., by Mr. J. K. 
Catterson-Smith, M.Ll.E.R.,, on Monday evenings (commencing 
Jan. 27) at 8 o'clock. The fee for the course is 6s. 


ARRANGHMENTS FOR THE WEEK. 


ROYAL INSTITUTION. 
Meeting at Albemarle-street. Lectures, adapted to a juvenile auditory, 
entitled ‘‘ Epilogues," by Prof. Sir James Dewar, F.R.S. 
SATURDAY, Jan. 4th. E 
à p.m. Lecture IV. : “ Clouds." 


TUESDAY, Jan. 7th m 
j p.m. Lecture V. : “Meteorites.” 


THURSDAY, Jan. 9th. 
3 p.m. Lecture VI.: “ Frozen Worlds." 


TUESDAY, Jan. 7th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 
7:30 p.m. Meeting at the Municipal School of Technology, Sack- 
ville-street, Manchester. Paper on “ Automatic Circuit- 


breakers,” by Mr. A. N. Haworth. 


WEDNESDAY, Jan. 8th. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Lectureon‘' Heating f Buildings 
by Means of Hot Panels," by Capt. H. Riall Sankey, R. E. 
THURSDAY, Jan. 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on “ The Design of Apparatus for Improving the Power Factor 
of Alternating-current Systems," by Prof. Miles Walker. 


PRIDAY, Jan. 10th. 
ELEcTRO- HARMONIC SOCIETY. 
$ p.m. Smoking Concert at the King’s Hall, Holborn Restaurant, 
London, W.C. 

DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Royal College of Science, Dublin. Paper 
“Notes on Self-Propelled Cars for Light Railway W ork," by 
Mr. J. P. Tierney. 
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BOLTON CORPORATION ELECTRIC SUPPLY ACCOUNTS, 
1911-12. 


The coal strike of last March has had considerable effect on the 
record of the Bolton electricity department for the year ended March 
31, 1912. This factor, indeed, is responsible for the diminution of 
the balance shown on the year's working, compared with the pre- 
vious year's record. 

From the statistics set out below it will be seen that the total 
output, whilst greater than that recorded a year ago, is less than the 
figure for the year 1909-10, but the horse-power of motors connected 
to the mains and the total number of consumers using electricity is 
increasing year by year. Attention may be drawn to the considerable 
increase in the last two years in the percentage of units unaccounted 
for. In this connection is must be remembered that, excluding 
traction, three systems of supply are given—viz., single-phase, 
alternating-current, three-phase alternating current and continuous 
current. 


VM Year ended 
— | March 31, , | March 31, 
NM 1912. | 1011. 1910. 
Number of units sold for— ME |j 
Private lighting................ eese 1,667,654! 1,663,331| 1,627,135 
Private power and heating.......... 5,940,319; 4,904,527| 6,013,928 
Public lighting... ..................... Nil. Nil. Nil. 
Electric traction ...................... 4,468, 964 : 4,088,226 | 4,352,208 
TOTAL OUTPUT ..................... ee 11,670, 937 | 11,156,084 | 11,993,271 
Total number of units generated...... 14,687,659 : 13,753,232 | 14,2 7,251 
No. of units used on works ............. 1,094, 740 | 1,051,815 975,130 
No. of unita lost in distribution, &c. .| 1,915,982 1,545,333 1,288,851 
Percentage of ditto to units generated! — 13-04 | 11-23 9-04 
Total maximum load..................... 5,079 | 5,019 5,941 
Load factor of whole supply............ 234 ` 254 23-0 
TOTAL NUMBER OF CONSUMERS ... 3,108 | 2,851 2,028 
Total number of motors connected.. 1,167 | 1,029 915 
Total capacity of all motors c'nnect d 11, 194 H.P.; 10,584 n.r. 10,017 n.r. 
TOTAL CONNECTIONS INXIOWATTS| 14,834 | 14,834 | Eu 13,037 
r Per unit sold. 
Generation Expenses. 1911-12. 1910-11. 
uno cR £15,626 ... 0:32d. ... 0-27d. 
Oil, was te, water, &c.. ccc cccccseceeeeeeeees 942 ... 0-02d. ... 0-02d. 
Salarics and wages at station ............. 3,004 ... 0-07d. ... 0-O7d. 
Repairs and maintenance .................. 3,381 ... O-O7d. ... 0-07d. 
Total Generation Expenses ............ £23,553 ... O-48d. ... 0-43d. 
Distribution Expenses. 
Salaries and wages ......... lees eene £375 ... O-Old. ... 0-01d. 
Repairs to mains and services............... 606 
Repairs to meters, &c......... sees 56 \ 0-01d. ... O-Old. 
Repairs to motors............ Lees eere 286 ... O-Old. ... 0-Old. 
Total Distribution Expenses ............ £,1323 0-03d. 0-03d. 
Management Expenses, &c. 
Vi ohisra CY £1,402 ... 0-03d. ... 0-03d. 
Printing, stationery and advertising ...... 142 
b pep caiser eae a isndas 66 0-Old. ... 0-Old. 
pedi cir MR 260 
Total Management Expenses, &c. ...... £1,870 0-04d. 0-04d, 
Rents, rates and taxes.............. ecce £3,536 ... 0-07d. ... 0-07d.. 
TOTAL COSTS (ex. capital charges) ...... £30,282 ... 0-62d. ... 0-57d. 
Capital Charges. 
Tt ereh cM £7,823 ... O-l6d. ... 0-I8d. 
Sinking fund M 15,226 ... 0:31d. ... 033d. 
Total Capital Charges...................-- £23,049 ... O-47d. ... Old’ 
TOTAL COSTS (inc. capital charges)......... £53,331 1°09d. 1'C84. 
Revenue. 
Private lighting ..............ceeeeeeeeeeeeee £20,888 
Power and heating. ............ leen 21,102 1-28d. ... 1-32d. 
Electrice traction. .....ccccscscceseccccceseccecs 20,483 
Profit on work executed for consumers 
and goods sold (£11,7t Josse 1.588 ... 0-03d.. ... 0-O6d. 
Meter TON RING. wick fois cease seni cuwaiwd eines 446 ... O-Old. ... O-Old. 
Motor rentals 4.5 deve zo tri e ve ore epr EAR L384... 03d. .... 0:034. 
GROSS RBVENUE ......... eene eee E65.89] 1:35d. 142d. 
Net Revenue (after deduction of discounts, 
dun ec CETTE PERRA 2,048 ... L-27d. ... 1344. 
Bála NCO D cir ataentudedavernnwci nee aces £N,717 ... 0-INd. ... 0-26d, 


LO SEDE er "n —————A Xd 


This balance, added to £357 brought forward, is employed as. 
follows :— 


Renewals. fund eneren ed doit SUE ER BRUT C ux Exin RUN £3,943 
New meters purchased............. esee 670 
Amount written off sub-stations .................eeeeeeees 1,000 
Transferred to reserve UN. .... cece cece cee ceeteenseteceeens 39 
District fund in aid of rates...................ceeeeeeeee ene 3,250 
Balance carried forward ...................... esses 172 


The depreciation and renewals fund stood at March 31, 1912, at 
£27,674, compared with £21,979 in the previous March. The capital 
expended during the year amounted to £6,107, apart from £1,670 
contributed from revenue to capital account. "The total capital 
outlay is now £386,718. 


— 


STAFF OFFICERS IN INDUSTRIAL WORKS: THEIR 
SCIENTIFIC AND PRACTICAL TRAINING AND DUTIES.* 


BY SIR A. TREVOR DAWSON, R.N. 


It becomes increasingly hard to select a topic for consideration 
in keeping with and worthy of the record of this Institution. It is 
harder still to say anything new upon any phase of engineering which 
may conveniently be discussed from the presidential chair. Reflect- 
ing upon this, I remembered the suggestion of a pastmaster in presi- 
dential oratory to the effect that a president should confine himself 
to a straight talk from his own inner consciousness on a line of 
reasoning along which his audience may accompany him towards 
sonie Mount Pisgah of inspiring prospect. This seemed to me idealis- 
tic. An inquiry for something more simple and practicable brought 
the response that it would be acceptable to you if I spoke of the 
qualifications desirable in those seeking appointment as staff officers 
in industrial works. This may seem somewhat personal, but 
obviously any fairly inclusive treatment of such a theme must 
include general reflections upon the importance of associating 
scientific knowledge with practical experience in the case of staff 
oflicers. The demand now is for well-trained young men having 
experience of materials, mechanical methods, and men. These 
three forms of experience differ widely. It may be said, too, that 
the personal characteristics requisite for acquiring and assimilating 
the experience differ widely. The sources of these ty pes of experi- 
ence also differ. The fields in which each is to be applied differ. 
Nor is it possible for one to attain efficiency in the highest degree in 
all three departments, and there are relatively few appointments in 
the industrial world where all three are essential in the superlative 
degree. But this is only one more instance where it is desirable to 
have intimate knowledge of one and an intelligent general aequzint- 
ance with the other subjects. The personal characteristics of the 
student and the goal he was to reach—the 2 ppointment on the staff 
aimed at—must be considered in determining in which direction 
there shall be specialisation. For the moment it is enough to 
establish that experience is a dominant consideration. This cannot 
he too forcibly emphasised, for young men are at times prone to seek 
advancenient without carefully considering whether that which looks 
like advancement will conduce to the winning of the experience so 
invaluable in future work. 

The course which leads most r2pidly to an advance in pay is not 
necessarily advantageous to the voung man, particularly if it 
involves, as it usuelly does, a loss of opportunities for gaining fuller 
experience. This gain in experience will in time yield » much larger 
profit than the interest or dividend on savings from salary. A 
youth seeking knowledge and expcrience does not wish to continue in 
one department or at one job after he has become proficient. On the 
other hand, he only begins to earn his wage, pius the necessary profit 
to industry, when he does become proficient. Unfortunately, this 
proficiency tempts the vouth to remain too long at one job, as he can 
thus net for the time being a greater pecuniary gain, but this con- 
tinuance at one job tends to limit his experience. A change to 
another department or job usually means less pay. owing to the 
youths lack of proficiency in the novel class of work. but to him this 
loss is more than compensated by a gain in experience. He is a wise 
vouth who, when he can afford it, accepts experience as part of his 
remuneration. 

Engineering is a profession w nich is constantly extending its 
boundaries. Mechanism is now applied more extensively and for a 
greater variety of purposes than was thought of 20 or 30 vears ago. 
New problems are involved in most of the new applications. The 
demand for higher efficieney has inereased, owing to intensified com- 
petition, and at the same time difficulties of excelling after each new 
step forward are intensified. It was easy 20 vears ago, for instance, 


* Abstract of a Presidential Address to the Junior Institution of 
Engineers. 
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to reduce the coal consumption of the steam-engine from 2 lb. per 
effective horse-power per hour: to-day it is difficult to take even a 
fraction from the 14 lb. of coal now required, and yet the demand is 
as insistent. Thirty years ago the steel used generally was almost 
wholly ordinary carbon steel; alloys were practicallv neglected. 
But since then such progress has been made with high-tension alloys 
that it has become most difficult to improve upon the results now 
realised. Yet the aeroplane and other new products must have 
material to withstand still higher stress. There is need, too, for a 
metal which can be subjected to very high temperatures: it is 
recognised that the advent of an oil turbine—the most desired of all 
prime movers—is delayed largely by the absence of a metal for the 
blades which will stand the temperature of the gas impinging on 
them. "These tvpical examples prove the need for wider technical 
training and sympathies. Nor can the engineer of to-day be content 
to accept the same line of action as his predecessor of another 
generation. In view of his higher and broader and deeper knowledge 
and of his more varied experience, more decided depertures from the 
practice of the past may be anticipated. Metallurgy demands first 
consideration. À knowledge of the properties and the effect of 
treatment of metals is a necessity in all British factories. The day 
is long passed when the list of materials included only iron, steel, 
cast iron, and brass. If we take the modern warship we find that 
rarely are any of these metals used in their simple state: they are 
alloyed with others, in many cases with the rarer metals. Take, for 
instance, the high-tension brass now used. By alloying small 
percentages of iron, manganese, &c., with ordinary brass the tensile 
strength is increased from 12 to 14 up to 30 or even 40 tons per sq. in. 
in a casting ; and such material, too, can be readily rolled or forged 
at & dull red heat. Every candidate for a staff appointment should 
know something of such alloys, because while the laboratory staff 
may formulate instructions as to constituents, heat treatment, and 
machining generally, it is necessary that there should be intelligent 
control in the foundry and workshop. He must have a sufficient 
knowledge of chemistry and metallurgy, of the chemical actions which 
take place in the furnace, and of the shrinkage which may be expected 
during cooling in order to realise the limitations and difficulties for 
which provision is necessary. Even simple steel—the most used of 
all metals—is difficult to define comprehensively, since it is so com- 
plex. For this reason there is need for a clear understanding of the 
chemical composition and special treatment required to ensure that 
each particular quality shall possess the properties desired for the 
duty to be imposed upon it. Many breakdowns are due to a lack of 
appreciation of the possible varieties and phases of this complex 
metal. The behaviour of steel, indeed, is often mysterious, and the 
causes of failure cannot always be discovered, because the investigator 
is not in possession of the facts as to the manufacture and treatment 
of the material. It is not enough to say vaguely that '' steel " shall 
be used for a given product where high stresses are to be met : much 
more has to be specified. Questions as to durability and resistance 
to corrosion are being solved through the study of chemical com- 
position and micro-structure, and by treatment of the metal after 
its production. 

As with materials, so is it with power production, whether for 
transport, factory driving, or other purpose ; scientific problems call 
for superior knowledge. Economy has become of increasing signi- 
ficance. It is appropriate that reference should be made to the 
significance of recent developments in the use of oil fuel. Where 
weight has to be minimised the higher calorific value of oil makes it 
preferable to coal, and now that all our warships use liquid fuel to 
generate steam in boilers it seems surprising that the change has 
been so long delayed. The wonderful success of the steam turbine 
invented by Sir Charles Parsons made the change of fuel imperative, 
first because the turbine excelled the boiler in endurance at full 
speed and because it could at any time take a great overload. The 
loading of oil into the storage spaces in a ship, and its transfer to the 
furnace are enormously simpler than is the handling of coal. As 
regards weight, the saving with oil-fired boilers and turbines against 
coal-fired boilers and reciprocating engines is 20 per cent. the fuel 
supply included in the weights in both cases being for the same radius 
of action, and all other conditions being analogous. Great credit is 
due for the reduction in weight in torpedo boat destroyer machinery 
to 35 lb. per s.h.p., excluding fuel, and for the reduction of the fuel 
consumption to about 1 |b. of oil per s.h.p. at full power. 

F Without attempting to disparage the possibility of further pro- 
gress along the same lines, the engineer must be prepared for depar- 
tures from these, and, indeed, from all traditional, designs. He 
must not be content to accept that which exists because it seems to 
have done so well: the creative mind, as distinct from that of the 
copyist, will seek for new lines of advancement while accepting 
approved mechanical principles. For instance, he will only act 
logically in urging the use of fuel oil in its most direct form. Why use 


a boiler to convert the heat of the fuel into steam for doing work in 
the cylinder when the oil can itself work directly the piston in the 
cylinder ? It is true there are difficulties, and that these increase in 
degree with the size of the cylinder. Until the demand for ma- 
chinery which could propel submersible warships, the application for 
marine propulsion of this principle of combustion of oil within an 
engine cylinder was treated in à somewhat dilettante manner. The 
experience thus gained justifies the view that all difficulties can and 
will be overcome. They are mentioned here only because they throw 
further light upon the extent and varied character of the technical 
experience in mechanical machinery required in modern engineering. 
There is the choice of oils, the proportion of air necessary for efficient 
combustion, the effective scavenging of the cylinders, the properties 
of the metals used and subjected to rapid alternations of extreme 
temperatures and the nature of the material for working parts in 
order to reduce weight without sacrificing strength or durability. 
These are all in addition to the usual requirements of simplicity of 
mechanical details and reliability of control and working conditions. 
I admit that there are difficulties which seem with our present know- 
ledge inherent to the internal combustion engine. "That, however, 
is à stimulating reflection for the young engineer who seeks for more 
worlds to conquer. | 

Nor is the field for utilising scientific knowledge and practical 
experience confined to the prime mover—promising as is that field. 
In all departments of applied mechanics there is need for the creative 
mind, for inventive and adaptive genius. This is particularly the 
case with manufacturing appliances. To combat competition, 
economy in manufacture is only less important than the suitability 
of the design and the efficiency in operation of the product. Some 
may claim that cost is of equal importance: that is true in some 
cases; but where there is scope for originality in conception, for 
ensuring reliability and for improvement in working results there is 
still the probability of these qualities, along with price, appealing 
to the buyer as elements in the estimation of true value. Our 
industrial supremacy depends on our progress along these lines as 
much, if not more, than in the matter of cost, and it is to these 
considerations that attention must be directed by the engineer who 
is jealous of the part Britain plays in advancing applied science. 
But these, nevertheless, ought to go hand in hand with economy in 
production. This is influenced by machine tools, organisation, and 
workmen. A staff officer accordingly ought to have intimate 
knowledge of all three, and the mental capacity to analyse the 
operation of all three with a view to continuous improvement. It is 
true that the design of machine tools has become one of the most 
specialised branches of our profession, and that good results have 
accrued. These need not be elaborated. But there still remains 
the need for discrimination in the purchase of new tools in erder to 
ensure that the machine is not only well designed generally, but 
absolutely the most suitable for the work to be done. It happens, 
too, at times that results may be greatly improved by some addition, 
modification, oradaptation. Thus there is the user’s point of view in 
machine-tool work as well as the maker’s, and only experience in the 
use of tools can ensure the highest workshop economy. 

Organisation is a large subject, involving commercial as well as 
technical considerations. Into the former it is not desirable to 
enter. The engineer, as such, has no concern with the effect of trade- 
union conditions of employment on mechanical appliances, and this 
need not be considered here further than to express the hope that the 
diffieulties of these conditions will never arrest the work of the 
creative and adaptive faculty of the engineer in the direction of 


: extending and quickening mechanical operations in the factory. The 


work of organisation embraces the continuously extending utilisation 
of mechanical in preference to manual operations. This calls for a 
record of costs, so reliable and comprehensive as to enable comparisons 
to be made between the two systems so that it may be easy to decide 
whether interest on capital will be earned by new machines. 

Now we come to the most difficult of all problems which beset the 
young engineer—the management of men. "There are certain 
occupations in which a man can design and complete his work him- 
self. But with the staff officer the case is quite different. He has 
largelv to sce through other persons' eyes, to hear through their 
ears, and to act through their hands. The day is not long enough for 
him to take personal cognisance of everything for which he is respon- 
sible. He must act to a great extent through subordinates. When 
they serve him well he gets the credit, and when they serve him ill 
he bears the blame. It is therefore of immense importance to him, 
and the firm he represents, that he should, in the first place, select his 
assistants with skill; and, in the second, imbue them with a spirit 
of loyalty. Nothing conduces more to good service than the know- 


ledge among the rank and file that the chief can take any job out of 


their hands and do it as well as or better than themselves. In early 
years this state of affairs is quite possible, but later, as the province 


626 


THE ELECTRICIAN, JANUARY 3,.1913. 


under à man's control widens, he can no longer be an adept in every 
department. Then his method of influencing those below him must 
be moral and intellectual rather than technical. He must be a 
student of character, able to discern both the strong and the weak 
parts of his assistants. He must encourage the diffident, stimulate 
the lethargic, and. repress the erratic. There are no books that 
explain how tliis is to be done, and no professors who lecture upon the 
art. [t can only be acquired by constant effort, and the effort must 
be begun in early years, long before the engineer has much oppor- 
tunity of putting the lessons into practice. A review of the careers 
of the great men of the world shows thet thev were always surrounded 
by capable assistants of their own choosing, and he who hopes to 
rise to a post of great responsibility must practise the study of 
character with assiduity while able to be on familiar terms with his 
fellows. As one grows older, a veil gathers between one and one's 
acquaintances. There is no lorger the easy familiarity of earlier 
years. It is not possib'e to g^ze into the depths of their dispositions 
with the ease of former devs; opportunities of studying human 
nature are gradually curtailed. The foundations of the knowledge 
of character must be laid carly in life. Difficulties beset the direction 
of men who have reached the period of life when it is not easy to 
effect any great change in them. Workmen are brought up in a 
narrow school, and their limitations must not be forgotten. Success 
will be attained by the staff officer adapting himself to the workman’s 
stendpoint rather than by seeking to transform him. ‘The diffi- 
culties which are experienced by voung engineers are often intensified 
owing to impatience, lack of experience, a feilure to recognise 
idiosynerasies and a hesitancy to discover latent worth not measur- 
able by some preconceived but incomplete standard. There is no 
better artisen than the British working man. He is actuated by the 
motive to maintain the credit of his craft. He is right in seeking the 
best market conditions; but he may not always adopt the most 
reasonable line of advocacy or the most thoughtful advocates. It is 
a function of management, however, to encourage the higher motives, 
to adopt the most conciliatory attitude, and to encoureye a reflecting 
and broad-minded line of policy. Workshop experience is thus 
highly essential in a staff officer—if the hest is to be got from machine 
tools, organisation, and the management of men : on the other hand, 
technical knowiedge is indispensab'e to the evolution of design and 
to the choice between alternatives in design, in materials, and in 
mechanical methods. Is all this a gospel of perfection ? Is it rot 
obvious that if we are to maintain our position as a great industrial 
nation there must be advance in the science and practice of our pro- 
fession ? The payment of higher wages, which all desire—emplover 
and worker alike—cen avail nothing if the cost of living is increased 
by reason of the cost of production and distribution going up corre- 
spondingly. The finished product—the merit of its design, its 
durability, its low first cost, and its cconomy in operation—is our 
primary consideration. By maintaining these qualities the re- 
muneration of the worker and capitalist can be ensured without the 
selling price being raised, end therefore without its user being 
penalised, and without, to this extent, the cost of living being 
augmented. That is the erux of the problem pressing eques!lv on the 
engineer, the industrial economist, and the labour leader. 


Our concern, however, is purely with the engineer's part. and it 
will be recognised that it offers a task worthy of the highest ambition. 
The aim may be impossib!e of achievement in its entirety by any one 
engineer, however highly and widely trained. Ideals would cease to 
be ideals if they could be realised. But an idea! may be to anyone 
what the pole star has been to the navigator. By it many ships have 
been guided to various ports. Any single engincer cannot acquire 
the full sum of the experience required in an engineering factory ; but 
he should gain as much as he can in the most receptive vears of his 
life. It cannot be too often enforced thet, with the increasing 
intensitv of international competition, there is need for the utilisation 
in industry of the best mental capacity the nation possesses. [t is 
recognised on all hands that the education of the people is a national 
duty. We have long since passed the stage when only the primary 
rudiments of education are provided by the Stete. To-day we have 
to wonder when and where will the State provision of educational 
facilities end. Research scholarships for science students were 
established by the 1851 Exhibition Commissioners ; but the students 
thus trained usually pass into the teaching profession, It is no 
disparagement to this, one of the most veluable branches of the 
national service, to say that industry, as well es education. merits a 
share of the fruits of this expenditure, as the endowment wes the 
result of a grest industrial exhibition. 
recognized ; but more is necessary. 

Is it too much to expect that. as there is grest national need, 
the State should extend its educetional svstem so as to enable the 
best of our youths to enter upon a combined practical and theoretical 
training for the greatest of our manufacturing industries, without 


This feet is now being 


requiring great sacrifices on the part of parents who may be unab'e to 
support their sons throughout the prolonged period of training ? 
Such a scheme need not be confined to engineering, although it is 
with engineering that we are here concerned. Foreign Governments 
nurture their industries in many ways: they provide means for the 
constant supply of staff officers for factories. and if we are to continue 
pioneers in inventive work, similar methods of encoureging talent 
must be adopted. There are details to be considered, such as the 
choice of the State industrial apprentices, the provision of methods 
of testing their earnestness, application, and proficiency from time 
to time during the course, so thet any retrogression may be visited 
hy à withdrawal of the State's support, and the insurance that 
State industria! epprentices will continue to serve the Empire only, 
after their training had been completed. But all of these detzils 
can easily be arranged once we accept the principle of selecting and 
nurturing the most promising mental talent of the nation, 
independentlv of the stratum of society in which it is discovered. 
The duty of fostering mechanical science is one which will vield the 
highest reward to the nation, end should commend itself zpart 
altogether from its social consideratiors. We live in an age in which 
mechanical science is pre-eminent. It affects the national activities 
in every direction ; national prosperitv and national security are 
dependent on our supremecy in engineering in every department of 
practice. Every phase of life is affected by the work of the engineer. 
The manufacture of all the necessities and most of the luxuries of 
life, the transport of products, even our pleasures. come within the 
scope of the mechanical arts. The adequate employment of all at a 
remunerative wage and the reduction of the cost of living are tasks 
set to members of our profession. Our most clament national need, 
therefore, is for high grade intellect to create new appliances, to 
improve old apparatus in manufacture, to perfect design alike with 
regard to its applicability to work, to durability and to economy in 
operation. so that we may hold our own with all competitors. On 
this, and on the efficient manufacturing process, and incidentally on 
the amity between capital and labour, our national success is depen- 
dent, and true statesmanship can do much in assisting towards the 
discovery ond fostering of the brain power and character fit to carry 
into effect the hignest ide:!s of a great manufacturing nation. 
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SOME PROBLEMS IN TRACTION DEVELOPMENT— 
TRAMWAY FEEDING NETWORKS. 


We give below an account of the discussion which took 
place at Manchester on Messrs. J. G. and R. G. Cunliffe’s 


Paper on this subject. An abstract of the Paper appeared on 
p. 600 of our last issue. 
DISCUSSION. 

Mr. B. WELBOURN said he was pleased to find himself in agreement 
with the authors over the ideal to be attained in the negative feed 
arrangements on tramway systems. If this could be brought about it 
would make electrolysis on electrical structures an entirely negligible 
quantity. The question of the use of negative boosters and solving 
other problems in tramways efficiency was really a question of £.s ae 
In considering this question, one looked round to see whether there was 
anv other way in which the same results could be obtained. Had the 
authors considered the raising of the pressure on the trolley wire? If 
the pressure were raised the expense in feeders both positive and negative 
would be enormously decreased, and there would also be a great many 
other advantages. 

Mr. S. L. PEARCE said it would have been very interesting if they could 
have had some concrete figures dealing with the Manchester tramway 
system, showing how the effect of the increased traffic service—the pro- 
portion of the larger to the smaller cars—had affected the question of the 
power. The authors stated that the energy consumption per car was 
some 38 per cent. greater at the city end than at the. suburban end of 
the route. He would have liked the figures dealing with the kilowatt- 
hours per mile per car to have also been shown, as they would have indi- 
cated to the members what a striking increase of power has been necesst- 
tated by the increase of the car service. “Ihe Paper dealt le rge:y with the 
subject of negative booster systems. In Manchester they were blessed— 
or (he reverse—with a large number of substations, and the subject was 
not of such vital importance as it might be in other systems having fewer 
substations and = feeding approximately the same area. The authors 
stated that ‘in view of the strict limitation of the line pressure the 
governing factor in the feeder designs must, at some stage in the develop- 
ment, change from overheating to pressure drop, and that boosting must 
ultimately be resorted to.” That was rather a sweeping statement, and 
he took it that it entirely referred to direct-current 600- volt svstems, and 
of course it would not be aciually correct if one considered the case of 
mixed systems. ‘he authors referred to“ the reluctance of enginecrs to 
employ feeders much larger than 1 sq. in. in cross-section.” — He recently 
had occasion to look into that, and had come to the conclusion that 
where it was necessary to use a total of ] sq. in. it was better to use two 
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halves rather than 1 in. as it enabled the current density to be raised ; | precisely 100 per cent. efficiency, and a booster never approached that. 


and even after allowing for the slightly increased cost of the cable, the 
increased profit and so forth, it was still a commercial proposition. There 
wer» two statements which possibly at the first glance might seem some- 
what contradictory. The authors stated that the '' amounts of current 
returning to the respective feeders, if of the same size, will be almost 
inversely proportional to their length," and then 1 hey went on to say that 
the '' distribution of the return current amongst the feedersis governed by 
the nature of the load distribution." His experience was that the low- 
resistance rails would to a very great extent swamp the load distribution, 
and therefore he had found that, emploving a resistance in the short 
negative returns, to a limited extent the current did return by the respec- 

tive negative feeder in inversed proportion to their lengths. He did not 
quite follow the statement in which the authors spoke of the “ balance 
point between the two sections can, for fixed loading conditions, be 
moved nearer to, or farther from, the station by increasing the resistance 
of the shorter negative feeders, or by reducing that of the longer ones." 
Surely the effect was the same. If the resistance of a shorter negative 
was increased, the effect was the same as reducing the resistance of a 
longer one. The direction in which the balance point was moved must 
be only in one direction. He agreed with the authors that frequently 
it would be found that it was better to cut the bonds and allow the 
separate negative feeders to bring back their own current. There was 
also another interesting statement: “ For a given length of track with 
increasing loading the maximum permissible rail drop is ultimately 
attained when copper must be provided to carry any additional current, 
and as this copper is operated at a very low current-density its use is 
very uneconomical.” He entirely agreed with this. In fact, it seemed 
to him that it was quite a mistake to attempt to put copper in parallel 
with the rails. If there was any copper to spare, he would suggest it 
should go into the negative feeders, rather than be run for any distance 
parallel with the running rails. The authors stated that " by the use 
of negative boosters the track may be divided into definite feeding 
sections almost as perfectly as is the line, and the flow of current in the 
rails may be controlled in a manner which is almost ideal." He laid 
stress on the word “ ideal," bearing out the remarks of Mr. Welbourn 
when he very rightly emphasised the necessity of bringing us back to the 
£.s. d. point of view when considering this question. It might be ideal, 
and was ideal, but was it commercial, or was it really necessary that the 
flow of current should be controlled in à manner which was almost ideal ? 
There was a very great difference between having necessary conditions 
and ideal conditions. From a previous Paper which the authors gave 
some time ago, it was pretty well established that there was no case of 
electrolysis in Manchester. Of course, to a very great extent that might 
be due to the fact of the large number of substations with short feeders, 
but he submitted that probably the authors had rather over-emphasised 
the word. With a view of obtaining the ideal conditions in many cases 
a resistance in short negatives was used to secure all that was really 
necessary or desirable. The authors had set forth the advantages to be 
gained from the general use of negative boosters, and it seemed that the 
strongest point for their use, apart from the ease of load distribution, was 
the fact that the pressure loss in the negative feeders was no longer 
subtracted from the negative section. If nothing else appeared in this 
Paper but Fig. 9 it would be well worth writing; it would be of very great 
value when tackling other problems. One ought to remember, when 
preparing or trying to draw a comparison between the use of resistances 
in short negatives and the negative booster, that the expense of the two 
systems must, of course, be taken into consideration; but no one would 
pretend for a moment that it was possible to insta!l the negative booster 
for such low capital expenditure as it would by using resistances. He 
would be glad if the authors would give some further details of the 
phenomenon described as '' superimposed return circuits." He did not 
quite follow the meaning of that paragraph. It seemed to him that if 
the current actually passed through the superimposed to the generator 
of the section station, only one thing should occur from compound- 
wound machines. With regard to the construction, the authors referred 
to the necessitv of having treble insulation when tramway standards 
carried gas'lamps; obviously the correct thing was to move the gas 
lamps. 

Mr. J. S. PECK said he had written to some friends in America asking 
them, from time to time, questions about negative boosters, and they 
replied stating they had never heard of them and did not know what 
they were at all, evidently owing to their having no laws in America until 
recently regarding the permissible drop in rails. The reason why elec- 
trolysis was causing more trouble in some cities, and its increasing 
advance with fecders, both positive and negative, was very interesting. 
As had been pointed out by the authors, this was due to the general 
tendency to force up the schedule speed and the general increase in car 
weight. It had been shown by the authors in their previous Paper that 
one regulation alone was of any use in assisting in the prevention of 
electrolysis—viz., limitation of the maximum permissible rail drop. 
Was it not possible to permit a higher rail drop to prevent any water 
pipes or any material setting up electrolysis from being brought nearer 
to the rails ? If the increased drop would remove the gas pipes and water 
pipes farther from the rail the same difficulty would not b» encountered. 
Perhaps it was not possible to enforce such a regulation. 

Mr. H. A. RarcLiErr considered that there was one subject which the 
authors had given, perhaps, rather scanty treatment—viz., the question 
of negative resistance as compared with boosters. Mr. Pearce had 
already shown that there was no comparison b»tween the cost, but he 
thought that the negative resistance was not always understood. One 
looked upon resistance as rather an expensive and wasteful apparatus ; 
as a matter of fact, as an energy-converting device the resistance had 


The resistance, of course, had practically no maintenance charges or 
running cost and no capital cost. He quite understood that the resis- 
tance would not fulfil the ideal conditions, but it would fulfil the neces- 
sarv conditions. 

Mr. E. M. HorLiNGSWORTH said he tried running negative feeders 
without boosting some years ago, but they were absolutely useless. 
Later on, owing to the increased service, it was found that the drop was 
excessive, so negative feeders werc put in, though they could not possibly 
get the ideal conditions for the reason that Mr. Pearce had pointed out. 
He agreed w:th the observations in connection with construction from 
bitter experience. At St. Helens they had had one or two bad cases, 
though perhaps they were rather peculiarly placed on account of chemical 
works at that place. Two fires had occurred owing to guard wires boing 
pulled down, and the water pipes being in contact with the gas service, 
which was, perhaps, 150 vds. away; and on another occasion a subway 
caught fire, caused by an electric telephone cable which w..s carried down 
one of the standards. The guard wire was again the cause of the trouble, 
and therefore he agreed with the authors' remarks that guard wires 
should be earih-connected by means of insulating cables. This also 
applicd to gas lamps. The ques-ion of coanecdag che lead-covered cables 
for tramway system to the rails he did not approve of at all. He had 
tried it, and found that they were getting electrolysis, and so discon- 
nected them, and since that time he had not had any trouble. 

Mr. C. C, ArrcuisoN thought there seemed to be a tendency in early 
tramway days to settle down to a probable schedule of running, and the 
sizes of feeders were got out in accordance with that prospective schedule. 
A8 time went on it was found that those schedules were altered, con- 
ditions of working different, and the negative feeders, which were big 
enough to suit the original conditions, were at the present moment almost 
ruined. Many of the large undertakings might be able to straighten 
them out as time goes on, but one found that ‘difficulties arose in small 
undertakings. He did not think it was the practice with earlv under- 
takings to insert ammeters in the return feeders, and the result was that, 
whilst the current was going out, they had not the slightest idea as to 
how it was coming back. He did not think radiating sub-feeders were 
as good as separate feeders in a busy area. At the same time, if sub- 
feeders were supplied by one big feeder, and the big feeder was put in 
on & busy route, every motor man on that route would be trying to start 
at the same time, and all who have experienced that would know what 
the trouble was: it was almost impossible to keep the breakers in. He 
was very pleased to hear both sides of the question on '' construction," 
and he had a very disrespectful opinion of guard wires as a whole. With 
regard to the question of insulating guard wires and trying to keep the 
poles and pipes insulated and separate and distinct from the rails, he did 
not agree with it, because, after all, one wanted to protect the pipes. 
Another point which had come up casually was the question of pipes 
which were laid after the tramways had begun working. Intowns where 
the municipality worked the tramways, it should be an instruction to any 
department that were laving pipes that they should keep them at such 
a distance as to be safe for the pipes. If they were bound to lay them 
along the side of the tram rails, or any other part that was going to be 
dangerous to the life of the pipes, they should take their own respon- 
sibility. 

Mr. A. G. Cooper said, with regard to the question of rails, it seemed 
to him that they ought to put down heavier rail, so as to minimise the 
rail drop, because the extra price for the rails would be cheaper than 
putting down copper feeders. 

Mr. R. ROWLANDS referred to Fig. 10 in the Paper. He had arranged 
to put all the feeders through the booster, and in the event of the breakers 
coming out, if only one feeder was coupled up, there would still be the load 
to be dealt with on the remaining section, as in this case there was two 
separate positive feeders. There was no mention made of any safety 
device in the event of the motor failing to cut the booster out. In his 
own case he had arranged for an electrical control governor to be placed 
on the end of the shaft whieh cut out the booster before it reached a 
dangerous speed. Regarding Mr. Pearce’s remarks on the size of fecders, 
he had in this case run two negative 0-8 in. feeders instead of one 1-6 in. 
With regard to the point of connection in Fig. 10, he though: that the 
point of connection at D was not the right point. 

Mr. G. G. L. Preece believed Glasgow had at one time a very large 
system of potential wires which they used in their system of negative 
feeders, the function of these potential wires being similar to what the 
authors described in the Paper, where they said “ In considering the 
absolute potential conditions of any sub-section full allowance must be 
made for the effects of other sections at a different absolute potential, 
and a sub-section may from this cause be rendered wholly negative with 
respect to earth, whilst safety and danger zones may be situated at totally 
unexpected places. Evidently, then, it is of importance that all sub- 
sections should have approximately the same value of rail drop—cr., 
that all negative feed points should be at the same absolute potential." 
As far as he remembered, the positions of the negative feeders were fixed 
from data obtained from results with the system of potential wires, 
and on a visit to a sub-station he was shown the respective drop of a great 
number of sub-sections in the city, and noticed the drop did not exceed 
2 volts in anv of those sections. 

Dr. E. ROSENBERG said he could not follow why resistance was 100 per 
per cent. efficiency and the booster only 80 per (cent., for, after all, if we 
wanted to generate heat, everything had 109 per cent. efficiency. The 
resistance was a dead loss, but if the dead loss was only for a few hours 
during the whole year, then the vearly annual efficiency might, of course, 
be better than a machine with 20 per cent. less. 

Mr. H. E. YE&BURY, in a written communication, said he had been 
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interested and pleased that the bogey of electrolysis had not been resus i- 
tated. The deplorable state of things formerly in Chicago and other 
American cities could not have existed under B.O.T. rules and regulations, 
and he saw no reason to fear any trouble now that overloading con- 
ditions prevailed in many large towns. The Sheffield Corporation Act 
of 1991 had a protective provision inserted by the Sheffield Gas Co. 
relative to possible electrolytic injury or damage to mains, pipes, &c., and 
although the load and output in units had been more than trebled since 
that year, it had been demonstrated to the satisfaction of this company 
(through their expert electrical engineer, who still takes periodical tests) 
that no trouble had taken place, and that the tramways department were 
still able to work within the B.O.T. limits. In respect to positive feeding, 
he thought the svstem of feeding as shown in Fig. 34 of the Paper, with 
graded distributora, is preferable in point of efficiency and economy to 
the Manchester system, as shown in Fig. 3B. He took exception to the 
authors’ remarks that ‘‘no definite principle had been adopted ” in 
regard to negative boosting, and he &aw no novel or new principle or 
design in what was called the authors’ design. The parabolic law in 
relation to the potential of the rails was explained and shown on a 
diagram in this Paper, and the authors’ scheme, shown in Fig. 10 of their 
Paper, was the only obvious position for a booster return "cable. The 
fundamental principles were first shown by the I. E. E. Papers read in 1898, 
and he (Mr. Yerbury) dealt with specific instances of successful installa- 
tions in the Paper mentioned. In regard to present legislation, i; must 
be admitted that, taken as a whole, the results were satisfactory to all 
concerned. Still, he thought the limit of 9 amperes per square inch in 
current density in the rails could be exceeded under certain conditions 
without harmful resulta. 

The AUTHORS, in reply, said that in writing the Paper they had not 
neglected the considerations of £.s.d., but had also considered the 
question of expediency. Boosters were not recommended for cases where 
other and cheaper methods were available, but there were conditions 
loading where only boosters would enable the requirements to be fulfilled. 
In Chicago, where the damage to pipes was very extensive, with = 
heavy leakage of gas and water, the cost of boosters would be com- 
paratively small. Where compatible with economy, the control of return 
circuits by the balancing of feeders was advisable, but was limited with 
extra heavy loading by the loss of pressure in the return feeders. This 
loss was not obtained if negative boosters were used. With respect to 
Mr. Pearce’s remarks re the use of two 3 sq. in. feeders in place of one of 
1 sq. in., they referred more particularly to heavier feeders than those, 
and advised multiple feeders on the grounds of greater facility in handling 
and laying, greater reliability in operation, and as having a greater 
factor of safety, with the advantage that breakdown of one component 
did not cut out the whole feeder. There were objections to the use of a 
large number of boosters contained in a single station, and the compound 
feeder was put forward to minimise the number of boosters. The 
references to ideal methods were made with the object of showing what 
ought to be aimed at, the authors being well aware of the fact that 
idealism was unattainable in practice. In reply to Mr. Peck, they again 
emphasised the importance of keeping pipes and metal work at least 
3 ft. distant from the ra ls, and in the few cases where existing pipes 
passed within this distance they can be diverted when found to be 
damaged. The Chicago rails were bonded at all possible places to the 
elevated railway structure, and the result has not been such as to support 
the principle of such bonding. In addition, the pipes were bonded to 
the rail at all parts of the system, yct the resulting damage from elec- 
trolysis was notorious. One speaker had referred to the use of ammeters in 
the return feeders, and, although they were not used in standard practice, 
their use was advisable. It was of greater importance to know what 
currents negative feeders were carrying than was the case with positive 
feeders. The suggestion to use heavier rails so as to utilise steel in place 
of copper presupposed the advisability of employing bare conductors in 
parallel with the rail, which they have stated to be inadvisable on account 
of the low efficiency and heavy expense. Mr. Rowlands had stated that 
the point of connection of the return feeder in Fig. 10 was wrong. Mr. 
Yerbury h d stated that it was obviously the only correct point. The 
results indicated the correctness of the design. The references to the 
parabolic law were made for purposes of illustration, the authors having 
previously (in 1909) referred to it, as also had other writers. 


SYNCHRONOUS AND ASYNCHRONOUS REACTANCE. 


BY J. REZELMAN. 
(Concluded from page 592.) 


Summary.—The Author continues his investigations into the 
reactance of alternating-current machines. In this article he discusses 
fully the case of alternators having solid salient poles, both single and 


poly-phase. 


THE EFFECT OF EXCITATION. 


E It is still necessary to deal with the effect of changes in the 
excitation (continuous current in the magnet coils) upon the 
reactance. As already indicated in 1906, * a variation in the 
excitation is practically without influence on the impedance 
| "" Les phenomenes dans les aiterna.curs mono et po,yphases."— 


Collection de Prof. Dr. Voit. Tome VIII. (Stuttgart: Ferdinand 
Encke.) 


(and the reactance) in the antagonistic, but not in the transverse 
position (Fig. 12). 


A. Antagonistic Position. 


1. Single-phase, one phase only. 

The reactance decreases to about 93 per cent. when the 
excitation is varied from 0 to a value corresponding to satura- 
tion of the poles (the bend of the magnetisation curve), after 
which it does not decrease appreciably. 

2. Single-phase, two phases in serves. 

The reactance diminishes, between the same limits to about 

87 per cent, but after saturation of the poles the diminution 


Excitation. 


P 12. —REACTANCE VOLTAGE AS A FUNCTION OF THE C.C. EXCITATION 
AT.CoNsTANT FREQUENCY 50 AND CURRENT 100 AMPERES. 


continues slowly up to t 82 percent. It follows, therefore, that 
the decrease in the reactance is due to the increase of the induc- 
tion in the air-gap and consequently in the pole shoes. 

The diminution is greater in (2) than in (1), the explanation 
lying in the different arrangement of the windings with respect 
to the pole shoes; in the second case the continuous current 
excitation augments the reluctance of the superior fields. 


B.— Transverse Position. 
1. The reactance diminishes to + 80 per cent. when the exci- 
tation is varied from 0 to a val ue corresponding to saturation 


nistie Position 


hd 
& 


0 12 3 4 3 / 0 


Fic. 13.—RE ACTANCE VOLTAGE, SINGLE-PHASE. Two PHASES IN 
SERIES FOR DIFFERENT POSITIONS OF THE ROTOR AT CONSTANT FRE- 
QUENCY. C= 090, 
of the poles; then it diminishes progressively up to +70 per 
"s 

It diminishes, between the same limits, to + 80 per cent., 
and after saturation of the poles up to + 67 per cent. It 1s 
again established that the reluctance of the transverse circuit 
increases with the induction in the air-gap and consequently 
with that in the pole shoes. 
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- The high saturation of the pole cores impedes any increase of 
the induction in the air-gap as the excitation is increased—that 
is to say, the reactance of this machine would have diminished 
further had the pole cores been of greater section. The reac- 
tance in the transverse position depends upon the polar arc 
a; itis smaller for a smaller arc, and is then more sensitive to 
variations in the excitation, so that a reactance equal to that 
in the antagonistic position could be obtained ; in this case the 
impedance will then be independent of the position of the rotor, 
fixed, or slowly turning. 

The reactances per phase, measured single-phase on two 
phases in series, at 50 periods per second and 100 amperes, are 
then :— 


(a) With rotor removed  .................... 0-0185 
(b) ,, „ in the antagonistic position 0-0245w 
(co) y » ,  transverse............. 0-0520% 


Fig. 13 represents the reactance, single-phase two phases in 
series (rotor open) as a function of the position of the rotor with 
respect to the stator winding. It varies according to a straight 
line in passing from the transverse to the antagonistic position ; 


this is a consequence of the pole arc a—$. It can easily be | 


seen that on reducing the arc the reactance will fall more quickly 
and will vary less in the neighbourdood of the antagonistic 
position. 


[ 
Fig. 12 shows, further, the reactance when the rotor is slowly M REN 


turned, at constant frequency c—50 and for various currents ; 
it shows that the value of the current used for the test (and 
hence the pressure used) has little influence upon the results. 
To sum up: When the rotor is slowly turned the reactances 
for constant frequency c—50 and a current of 100 amperes will 
vary: Single-phase one phase only between 0-0179w and 


Excita*ion circuit closed, 
50 Cu 


Excitation circuit open. 
Fic. 14.—THREE-PHASE. 


15 VOLTS BETWEEN PHASE. 


A. Rotor excitation circuit open (full line curve). ` 

B. Rotor excitation circuit closed (dotted line curve). 

The speed was varied from 0 to 900 revs. per min., readings 
were taken in case A of the E.M.F. between the open circuited 


0i 0 


Exciting citcuit open. | o£. 
GLE- PHASE. 


- Exciting circuit closed. 
Two PHASES IN SERIES. 15 VOLTS BETWEEN 
PHaAsES. 50 ^v. 


excitation slip rings, and in case B of the current in the closed 
excitation circuit. 

1. Three-phase (Fig. 14). 

At synchronism the reactance reaches the maximum value 


(antagonistic) of 


15 
67x 2070 136% per phase. 


When the machine is driven slightly above 


Fic. 16.—MaGNETISATION E, AND SHORT CIRCUIT 
Ice CURVES AT 750 REVS. PER MIN. 50 Co. 


0-0485 ; mean value 00332% ; single-phase two phases in | synchronism, the reactance varies according to the mo- 


series, between 0-0245 and 0-0520w ; mean value 0-0383o. 
The following are the experimental mean values :— | 
(1) e per phase=3-64 ; 1—100; cos Q—0:55; ey/1—c05* 9 
9409 :0:03050) 
100 — EE 
(2) e per phase=4-45 ; I=100; cos p=0-40; ey/1—cos* 9 
4-05 " | 
— -= 0-040230). 
100 i050 
The values measured three-phase are :— mu 
(3) e per phase=4:35 ; I=100 ; cos 9—0-31; ey/1—cos* o 
— —0-0410. 
100 0£lco 
The alternator has been tested as an asynchronous motor, 
operating off a circuit having a frequency of 50 and constant 
pressure of 15 volts between phases. 


= 3-05, whence the reactance 


= 4-05, whence the reactance 


—4-1; then the reactance : 


mentary position, antagonistic or transverse of the rotor 
relatively to the stator field; the measuring instruments 
thus oscillate, but the reactance of our machine being 
very small, the supply generator acts almost on short-cir- 
cuit. Asa result the ammeter remains practically stationary, 
and it is only the voltmeter and the wattmeter which show the 
variations in thereactance. Fora pressure of 15 volts between 
phases the current absorbed varied with the field circuit open 
between 86 and 128 amperes, and on short circuit between 128 
and 215 amperes. The experiments have been repeated, but 
it has not been possible to reach the minimum value of 66 
amperes measured in the antagonistic position at synchronism. 
The least slip—t.e., variation in speed then produces secondary 
currents in the rotor, which increase the reluctance; these 
readings therefore cannot be utilised for determining experi- 
mentally the values or the ratio of the antagonistic and trans- 
verse reictances. 


D 


E MN DLL a AUT RR 


2. Single- phase, two-phases in series. (Fig. 15.) 


The minimum current absorbed at synchronism is 92 am- 
* 


| 15 
peres, the pressure per phase being 1.85 — 8-1 volts. the reactance 


:d 
99 —0:088O per 


phase. The E. M.F. between the excitation rings on open cir- 
cuit then passes through a minimum of e,— 15 volts, corre- 
sponding to the inverse field; for the normal pressure of 
115 volts between phases, e, would thus reach the value of 
+ 350 volts. 

To verify the measurements of the open-circuit currents at 
synchronism, the magnetisation E, and short-circuit = curves 
have been taken at ‘normal speed 750 revs. per min. : 50% 
(Fig. 16). 

For an excitation of 1 ampere we find— 

Eo = 22:5 volts between puce and 

(1) Three-phase : 1,.— 96:5 amperes. 

(2) Single-phase, two phases in series : 


The corresponding reactances per phase are thus— 
(1) > 2 - 20-1400), instead of 0-136, and 
1-67 x 96:5 
22-2 

(2) 1-85 x 142 
the values measured at synchronism on open circuit. 

We have yet to determine by calculation the open circuit 
current—that is to say, the synchronous reactance in the 
antagonistic position. 


1. Three-phase. 


According to the above experiments the svnchronous re- 


actance per phase in the antagonistic position 18— 
Rea =t 0 lto. 


We know that R,4—:z,44- Tes + X4, 
= 0-00367 4- 0-00166 -+-0-00176, 
—()- Olu, 


as for single-phase, two phases in series. 
There thus remains for H5,0:11—0-01 =0-130. 


at that part reaches the maximum value of 


I..— 142 amperes. 


= 0-086 $5 0-088. 


69x50x12" 22-8 x 27 
Whence R= — 1x19 X Lolxo3 47 0-13, 
and à44—0:515 = 7.e., 0°81 x 0°637. 


The E. reactance in the transverse position will be 
composed as follows :— 
Rat = Lsn + Las = 9-00367 + 0-00 166 -= 0-008330, 
R 69x 50 x 12° 22-8 x 27 
eax dor 1-01 x 0-3" 
by taking as = 0 253—t.e., =0°9 X Ug,=0-40 x 0-630. 
The reactance R,,— 0 065 4- 0:0083 = 0:0733a), 
lh 0- 01 33 E 
= < 0.53; 
Ra OM 7 07 


9. Single-phase, Two Phases in Series. 

The magnetising current single-phase, two phases in series is 
the same as for three-phase ; the corre: sponding reactance per 
phase is then :— 

(a) In the antagonistic position Roa =0:1400. 
und (5) In the transverse position Ra = 0-072330. 
The synchronous reactance is :— 


and x 0-255 = 0'065, 


and the ratio 


Roa Re 

(a) 279) 
Rot Re 
and (b) P = 9 


The inverse field rotates at the same speed as the rotor, but 
in the opposite direction; its relative speed is thus double. 
The three-phase experiments show that under these conditions 


the reactance is practically the same as that with the rotor | 


* When the rotor is driven 


case, three-phase, to the minimum value of 92 amperes for 15 volts 
between phases. 


- 


slightly above or below synchronism the | 
voltmeter oscillates but without the current falling, as in the preceding ! 


| that each turn is free to expand or contract. 
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slowly turning ( I DI eS E IE C ane Is to say, the mean between the transverse 
and the antagonistic values) then 


R., — 001060. 


The total synchronous reactances thus become, according to 
calculation :— 


(a) E UM ? = 0:0903% in the place of 0-087c) measured 
and 
0- n 3 0-0406 0-0568 
m O: ! d = 
(b) 9+ = 0056809, whence their ratio 6 0903 =0°63. 


To complete these investigations we have yet to describe 
experiments carried out on a turbo-alternator having a smooth 
but massive rotor. 


JEROME INSTALLATION ON SS. “FAUVETTE.” 


Summary.—An account is given of the electrically-driven auxiliary 
machinery on the ss. “ Fauvette,” including the generating plant, 
controlling gear, a windlass, winches and cranes. 


An interesting addition has recently been made to the fleet of the 
General Steam Navigation Co. by the arrival in London of the 
steamer “ Fauvette.” This vessel has been built by Sir Raylton 
Dixon & Co. (Ltd.), of Middle sbroug’, to the order of the owners, for 
their p:ssenger and goods service bet ween London and Bordeaux. The 
vessel is interesting as it is probably the first vessel built in this 
country to the order of English owners in which the greater part of 
the auxiliary machinery is electrically driven. 

This m tehinery has been supplied by Clarke, Chapman & Co. (Ltd.), 
of Victoria Works, Gateshead, and consists of one windlass, two 
winches, six cranes and two warping capstans, with the necessary 
power generating plants, switehboard and wiring. 

The windlass is arranged to work 11? in. diameter cables, the 
winches lift 3 tons and 5 tons T the cranes 14 tons or 
3 tons each and the capstans exert a pull of 3 tons on the rope when 

warping the vessel. 

The machinery has been specially designed for the rapid and quiet 
discharge of cargo, and, being electrically driven, will be of greater 
overall cficiency than steam ce quipment, as the power is concentrated 
in one large unit in which steam is used expansivelv, and the losses 
in the distribution of that power are smaller than in the case of 
steam-driven machinery. All the power cables are led under the 
deck, which makes a very neat and desirab!e arrangement for a pas- 
senger vessel, as leaking steam pipes along decks or frozen pipes in 
cold weather are obviated. The various machines will also be ready 
for starting up immediately steam is available at the generating 
plants, no warming up heing required as in the steam-driven auxi- 
liaries. The windlass is of the makers’ direct-grip type in which the 
whole of the power of the motor is transmitted to the cable holders, 
arrangements being made, however, to prevent damage in the 
event of the anchors being drawn too quickly into the hawse pipes. 
Hand gear is also fitted to the windlass. The winches are of the 
worm end spur-geared pattern, lifting at two speeds, the second set 
of gearing lifting half the normal load at twice the normal speed. 
A clear lead of rope is obtained either forward or aft from the lifting 
barrel (Fig. 1). In the cranes the load is both lifted and slewed by 
power, separate motors being fitted for these purposes. The control 
of the cranes is very simple and the operating platform is raised so 
as to give the man an uninterrupted view of the load (Fig. 2). 

The capstans are of the " above deck " type, having motor and 
all gearing accommodated inside the capstan barrel, which is of larger 
diameter than usual and consequently increases the lift of the ropes 
used. Two speeds of hauling are obtained from the two diameters of 
the barrels. 

The power generating plants consist of enclosed compound 
engines with a system of forced lubrication to all besrings, each plant 
bong capable of giving an output of 100 kw., which output will meet 
the normal requirements when loading or discharging. The second 
generating plant, therefore, acts as standbv and can be brought 
into use when dealing with heavy cargoes at high speed. 

The switchboard is of the change-over type having separate panels 
for the various machines and arranged to couple the latter toeither 
of the generating plants. A complete system of cireuit-breakers 
is also fitted to prevent damage in the event of excessive overloads. 
The resistances for the various machines are of the Electrical Con- 
tictors' patent “Cracker”? type, which are quite unaffected by 
vibration and are practically indestructible. "These are made of an 
incorrodible metal in continuous strips, and mounted centrally so 
They are, therefore, 
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eminently suitable for their duty and the old trouble of replacing | from a financial as well as from an engineering standpoint ; all parts 
damaged units in a built-up resistance is overcome. are carefully designed to withstand the heavy usage to which deck 
At the trials ell the machinery worked most satisfactorily, the | machinery is subjected. 
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Fic. 1.— ELECTRICALLY OPERATED WINCH ON ss. “FAUVETTE.” 


machines easily lifting their test loads and showing that they ^ The vessel is efficiently lighted by electricity, this installation 
possess ample margin of power. Simplicity of control wes a being supplied by the seme contractors, but arranged separate from 
noticeable’ feature and the quiet working of the machines was favour- | the power installation. The power in this case is provided by two 


E: 
L] 
i 

5 

(4 
1 
E 


i 


Fic. 2. —ELECTRICALLY OPERATED CRANES ON ss. ‘‘ FAUVETTE.” 


ably commentcd upon by thoe present, this being considered a most | generating plants, either of which is e»pab'e of dealing with the 
desirable feature, as it woud gre-tly decrease discomfort cused | normal load. 

whilst loading or discharging. As cargo will be dealt with regularly, Separate lighting pane!s are arranged on the switchboard, these 
at intervals of a few days, it is hoped the installation will be a success | also being of the change-over type. 
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THE AIMS AND WORK OF THE INTERNATIONAL 
ELECTROTECHNICAL COMMISSION.* 


BY PROF. SILVANUS P. THOMPSON, D.SC., F.R.S. 


This address is prepared in consequence of a request made in 
January, 1912, by the Papers Committee of the Institution of Elec- 
trical Engineers that a report should be presented upon the objects 
of the organisation known es the International Electrotechnical 
Commission, and upon the work which it has already accomplished. 

The growth of science is accompanied by a corresponding growth 
in technica] terms, end these will differ somewhat as they arise in 
different countries. On the other hand, commercial intercourse 
tends towards the unification of terms. 

As examples of imperfect co-ordination may be taken scales of 
temperature, units of resistance in the early days of telegraphy and 
the definition of horse-power. 

The impulse towards unification of electrical measures came first 
through the practical submarine telegraph pioncers, and the incep- 
tion of our present system of international units dates from a Paper 
read at the British Association meeting of 1861 by two distinguished 
telegraph engineers—^ir Charles Bright and Mr. Latimer Clark— 
both of them honoured presidents of this Institution in its early days. 
That Paper led to the formation of the historic Committee on Elec- 
trical Standards of the British Association, which in the course of its 
six years’ labour formulated definitions of the ohm, the volt, the 
coulomb, the farad and the weber (now called the ampere), and gave 
the world the first approximate determination of the value of the 
standard of resistance, the ohm. We honour the names of Kelvin, 
Clerk-Maxwell, Fleming Jenkin, Grvlla Adams and Carey Foster for 
their labours in this co-operative effort : nor do we forget that they 
enjoyed the counsels of Werner von Siemens in fixing the magnitude 
of the standard, and of Matthiessen in selecting the meterial— 
platinum-silver alloy—for its construction. But with the course of 
years the need was felt for increased precision and of wider agreement. 
To the earlier industry of te'cgraphy there had now been added that 
of telephony ; and clectric lighting had sprung into existence as a 
new commercial field. A Select Committee of the House of Commons 
inquired in 1879 into the legal questions involved in the publie supply 
of electric energy. Great developments, involving vast commercial 
interests, were in edvent. Legislation was impending. The times 
were ripe. And soit came about that the years 1881-1882 witnessed 
three important events, two of them immenrely helpful, the third 
disastrous. The first was the ever-memorable electrical exhibition 
at Paris; the second the International Congress of Electricity at 
Paris; the third the passing of Mr. Chamberlain's Electric Lighting 
Act, which set back the industry for vears, and had to be repealed 
10 years later.: 

The Paris Congress of 1881, the first of its kind, was truly inter- 
national—that is to say, it was the meeting of a body of delegates sent 
officially either by Government departments or by scientific institu- 
tions of recognised authority in the various nations ; and its delibera- 
tions were presided over by the French Minister of Posts and Tele- 
graphs. The foreign vice-presidents were Lord Kelvir, Signor Govi 
and Prof. Hermann von Helmboltz ; while Werner von Siemens, Du 
Bois Reymond, Mase:.rt. Clausius, Wiedemann, Lord Moulton, Row- 
land and Eric Gerard were amongst the delegates present. At this 
congress the names of the electrical units (ohm, volt, coulomb and 
farad) were agreed to; but the name of the unit of current was, on 
the motion of von Helmholtz, changed from weber to ampere, in 
honour of the great French savant. The commission charged with 
determining the ohm met in 1882, adjourned to 1884, and then 
adopted for acceptance during the next 10 years, as representing the 
ohm, a mercurial column 106 cm. long. though it was known that the 
true value was nearer 106-3 cm. The second Paris Congress of 1889 
adopted the watt and the joule, also the unit. of self-induction of 
10? cm., or one quadrant of the earth. In December, 1890, the 
Board of Trade appointed a committee ; the result was the Order in 
Council cf August, 1894, which gave legal force in Great Britain to 
the standards in the custody of the Board of Trade for the ohm. volt 
and ampere. 

All that has occurred since 1889 in the matter of units has been in 
the direction of more precise specification of their values. At the 
British Association meeting of 1892 at Edinburgh, the length of the 
mercury column was reaftirmed at 106-3 em. at 0°C.. but. instead of 
presenting its cross-section, its mass was declared to be 14-4521 gm. 
At the International E'ectrical Congress of Chicago, in 1893, the five 
fundamental units were reaffirmed, with the adjective ‘ inter- 
national ` prefixed to each of them. The name henry was assigned 
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to the unit of self-induction, and the joule and the watt were defined 
as units of work and of power respectively, in the centimetre- 
gramme-second system, irrespective of any electrical quantities 
whatever. The third Paris Congress, of 1900, added the names of 
Maxwell and Gauss to denote the units of magnetic flux and of 
intensity of magnetic field respectively. | 

The different nations, however, had followed no uniform plan in 
giving legislative effect to the various resolutions of the Congresses. 
But meantime a new and powerful influence was making itself felt. 
due to the establishment of national laboratories. When three or 
four great laboratories, after such comparisons, concur in judgment, 
there is little room for doubt or delay. Hence the last International 
Conference on Electrical Units and Standards, which met in London 
in 1908, and consisted of Government delegates only, did little more 
than register the definitions of the international units. 

No more need be said about this long labour of years. The purely 
scientific units may be regarded as for all practical purposes fixed by 
the concordance and co-operation of the great laboratories. But if 
the question of the fixing of the units has thus been receding into the 
background, as a thing judged, other questions of a more commercial 
import have gradually been coming forward—namely, the exact 
meaning of technica] terms. Let us take an example. 

The word dynamo, spelled in identically the same way, is in current 
use in English, French, German and several other languages, but does 
not mean the seme thing in them all. n England, though usage 
varies somewhat, the term usually means a continuous-current gene- 
rator, and does not include any alternator or any motor. In France 
it is used as the abbreviation of the full term machine dynamo- 
électrique. and includes anv revolving electrical! generator, alternator, 
motor or convcrter. In Germany, where the word first came into 
anv extensive employment, it means any generator, whether of con- 
tinuous or alternating currents, but docs not include motors or con- 
verters. In France a convertisseur moans what we call a motor- 
generator (group machine), while what we in Ergl-nd call a converter 


is a commutatrice ; and the French term moteur-générateur has been — 


generally used for what we Britons call a continuous-current 
transformer. 

A unification in nomenclature is the more essential because the 
mischief that arises in disputes about specifications and contracts is 
almost invariably due to looseness of language and want of precision 
in definitions. In no branch is this of more importance than in the 
specification of machinery. 

Again, at the present time a motor correctly described as a 10 kw. 
motor in one country is not necessarily s 10 kw. motor in another 
country, because the usages and regulations as to rating and the 
requirements as to the physical tests which are made to determine the 
normal output of the motor differ in different countries. 

Further, there is at present a great divergence of practice in the use 
of symbols employed to represent the various electrica! quantities, 
leading to a most annoying waste of time and energy. 

Now, it is well known that these various prob'ems have received 
much study and attention. The Americans, however, were the first 
seriously to consider the question. Again, the German organisation 
of engineers and professional men of the German-speaking nations— 
known as the A.E.F.—has for the last dozen or more years been 
grappling with the whole subject of symbols. It is no small advan- 
tage to the I. E.C. that it has now obtained the co-operation of this 
powerful body. which is represented with us by Geheimrat Ober- 
postrat Prof. Dr. K. Strecker. In 1901, under the auspices of the 
Institution of Civil Engineers, the British Engineering Standards 
Committee was formed, Sir William Prcece, K.C.B., and Col. R. E. 
Crompton, C.B., being nominated as the representatives of the 
British Institution of Electrical Engineers on that body. 


But the time was ripe for some much morc determined effort, and 
one which should not depend on sporadic efforts at congresses, but 
which should possess a fullv organised existence. And that more 
complete organisation has come about in the following manner. 

At the St. Louis Internationa! Congress of September. 1904, a 
Paper was read by Col. Crompton on “The Standardisation of 
Dynamo-electric Machinery and Apparatus," a topic on which none 
could speak with greater competence than he. It gave rise to much 
discussion. Many delegates felt that the time had arrived for con- 
sidering these various prob!ems internation2llv, and that if inter- 
national co-operation on a proper and permanent basis could be 
secured, success would be bound to follow. It was quite recognised 
that the various congresses held from time to time were of too short 
duration to allow of the different problems submitted to them being 
studied to any depth, and consequently the Chamber of Delegates 
passed a unanimous resolution proposing the formation of an inter- 
national commission with an organisation cap2ble of giving the con- 
tinuous effort so absolutely necessary for the solution of these and 
kindred problems. Accordingly Col. Crompton, after his return 
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frem St. Louis, put himself in communication with the Institution of 
Civil Engineers, 2nd after various tentative moves it was decided to 
entrust the work of preliminary organisetion to the Institution of 
Electrical Engineers, who called the delegates of 14 countries together 
in June, 1906, under the presidency of Mr. Alexander Siemens. Lord 
Kelvin wes elected first president and Col. Crompton honorary 
secretary. 

The idea underlying the organisation of the International E:ectro- 
technical Commission is that in each country there shall be formed, 
either by the recognised electrotechnical society of that country or by 
Government a local Electrotechnical Committee. Each country 
possessing an Electrotechnical Committee has equal rights with every 
other; cach pays the same annua! contribution to the expenses of 
the central body ; each has equal voting power at those gatherings 
where the Commission mcets as a whole. The statutes drawn up at 
the preliminary meeting in 1906 in London, and ratified at the first 
meeting of the Commission itself at London in 1908, provide for the 
election 2nd rotation of representatives, for the location of the 
Central Bureau in London, and for the election of a president and 
vice-presidents. 

Perfect liberty is allowed cach Electrotechnical Committee to 
mange its own affairs, the only restriction being that its rules must 
not be incompatible with those of the Commission. To avoid the 
possibility of deliberate obstruction, the decisions of the I.E.C. to be 
officially adopted must receive a majority of at least four-fifths of 
the countries voting, each country having only one vote, whatever 
number of delegates it may appoint. The official langueges are 
Engiish and French. in which tongues all debates are held and all 
resolutions officially expressed. 

Tae real business of the International Electrotechnical Commission 
began when a meeting of the Council of the Commission took place on 
the very site of the present hall in 1908. The British Electrotechnical 
‘Committee that vear had Sir John Gavey as its president, and as vice- 
presidents Sir William Preece and Mr. Alex. Siemens ; the delegates 
whom it sent to the council were Sir John Gavey and Dr. Glazebrook* 
The foreign delegates. representing 15 countries, were welcomed by 
the Rt. Hon. Arthur J. Balfour. 

Lord Kelvin had died in December, 1907, and M. Mascart, who, if 
he hed survived, would have been called in succession to the presi- 
dential chair, had passed away in August, 1908. As a new president 
the council chose Prof. Elihu Thomson, from whom, in September, 
1911, the presidency passed to its present occupant, Dr. Emil Budde. 
Most of the time of this council was taken up with consideration of 
the constitution of the organisation and its procedure. 

The next event wes an unofficial corference held in Brussels in 
August, 1910, when the delegates were received bv the President of 
the Belgian Committee, Prof. Eric Gerard. Here the question of 
symbols wes raised. It wes agreed that it wou'd be impossib!e 
to put forwzrd any long list of symbols which would radically subvert 
the usage of many years, and that the only hope for international 
agreement on this mitter would be to propose the adoption of a few 
gencral rules, and of a very restricted list of the symbols for the 
principal electrical quantities. Here also the first attempt was made 
to secure a discussion on the question of international rating of 
machinery. Here, too, the question was raised by Dr. Kennelly, 
and a resolution was adopted that “ Should it be desirable at any 
time to introduce a new name for an electrical unit the name of Lord 
Kelvin should be brought forward." On this it may bo remarked 
that so far back as 1892 the Boerd of Trade officirlly proposed the 
name ''Kelvin" for the kilowatt-hour. The personal objection 
which the modesty of Lord Kelvin raised at the time is no longer 
valid. We shall all agree in this: Such a namo, if adopted for any 
unit at all, must be adopted by international and not merely local 
consent. Incidentzlly, it may be mentioned that our German friends 
‘desire to put forward the name of * Siemens " for the unit of conduct- 
ance. 

The small committee named to discuss international nomenclature 
met duly at Cologne in May, 1911. The first fruits of mutual co- 
operation were here harvested in the acceptance by all parties of the 
symbols E, R, I for the three principal quantities of Ohm's law, the 
Germans abandoning the use of W for resistance, 2nd the English 
abandoning the use of C for current. Tnis proposition was ratified 
at Turin some months later by the Commission as a whole. 

It should here be remarked that a very large amount of work in the 
preparation of vocabularies has heen accomplished in severa! direc- 
tions. The British Nomenclature Committee. under Mr. Trotter, has 
been slowly compiling a long list of Engtish terms. The French 
Committee presented at Turin a very complete and carefully con- 
sidered vocabulary, the result of the labours of M. Brunswick, M. 


* For whom Prof. Silvanus P. Thompson acted as substitute during 
most of the proceedings owing to Dr. Glazebrook's engagements at the 
Conference on Electrical Units. 


Guill^ums, M. Boucherot and others, which bas as yet only been 
partially compared with the lists of corresponding terms of other 
languages. The Danish Committee, through its representative, Prof. 
Absalon Larsen, has done excellent work on nomenclature, even 
though they have been handicapped by the infrequency of the use in 
that country of French and Engish terms. In revising our own 
English vocabulary we have willing:y aveiled ourselves in several 
instances of improved modes of expression suggested by the Danish 
Committee. The German list of preliminary terms has already been 
mentioned as having been presented by Dr. Budde. The Austrian 
Electrotechnischer Verein has also presented a short list of terms and 
definitions. Italy, Japan, Mexico and Switzerland have also con- 
tributed vocabularies which have been consulted, and have proved 
of great assistance to the workers. 

Through the courtesy of the German Committee, the first plenary 
meeting, originally arranged to be held in Berlin, took place at Turin, 
Italy, in September, 1911. Fifty-six delegates from 19 different 
nations attended the meetings of the I.E.C., and for the first time in 
the history of the movement the Governments of Great. Britain, 
British India and the United States of America werc officially repre- 
sented. The officia! decisions include one as to the previously dis- 
puted question of the direction to be considered positive in the 
rotation of vectors. Of special interest was the resolution, unani- 
mously adopted at a plenary meeting of the Congress, requesting 
the I.E.C. to accept the task of organising future Electrotechnical 
Congresses in regard to the date. the plac of meeting and the object. 
The Local Committees of the I. E.C. have all signified their adherence 
to the resolution adopted by the council in regard to this formal 
request of the Congress, and the next International Electrotechnical 
Congress to be held in San Francisco in 1915 has been authorised by 
the I.E.C. 

Since the issue of the last annual report three of the small com- 
mittees appointed at Turin have met in Paris—namely, the Symbols 
Committee, the Nomenclature Committee and the Committce on 
Rating. The latter has laid the foundation of probable international 
rules for the rating of electrical machinery and apparatus. As far 
as Great Britain is concerned in this subject, the co-operation of our 
Engineering Standards Committee is proving most valuable. Further, 
the co-operation of the newly founded British Electric & Allied 
Manufacturers Association has opened a new avenue for winning the 
adhesion of British manufacturers as a whole. 

Through the kindness of the German Committce, the next official 
meeting is to be held in Berlin in 1913, when the delegates are sure to 
be present in large numbers to do honour to their new president, to 
whom the first practica! success of the Commission is so largely due. 
In addition to the 20 countries now affiliated to the movement, con- 
siderab!e interest is being evinced in the work in the Argentine, China, 
Ecuador, Guatema!a, New Zealand, Panama, Peru, Portugal, Rou- 
mania, Siam and South Africa; and it is certain that, at least in some 
of the countries, an Electrotechnice! Committee will be formed at no 
distant date. n 

It cannot but be admitted that the generous support which the 
I.E.C. is meeting with in the various countries, and the cordial way 
in which the delegates are conducting their deliberations, is bound 
to lead to useful and practical results. "This promotion of a better 
understanding between electricians of various nations bv general 
agreement as to terminology, symbols and the classification of 
electrical machinery is sure to foster the free development of inter- 
national trade and to be a general benefit both to the purchaser as 
well as the maker. Last, but by no means least, these regular 
international gatherings, during which national prejudics are laid 
aside, and at which many lasting friendships are made between 
electricians of different nationalities, must undoubtedly be a not 
unimportant factor in furthering the peace of the world. 


DISCUSSION. 

Col. R. E. Crompton, who opened the discussion, said that although 
previous to the meeting he thought he knew all about the Internationa 
Electro-'l'echnical Commission and its work, he certainly now realised 
for the first time from the author's Paper what a full-grown man the 
infant born at the St. Louis Exhibition had become. It was a fact that 
British electrical engineers could congratulate themselves that the realis?- 
tion of the dream of world-wide electrical peace was in a fair way of being 
obtained through a central organisation situated in London. There 
could be no doubt that all countries who had joined the Commission 
had already gained by getting into touch with one another on electrical 
questions. One pleasant feature of the 1. E.C. was the durable friendship 
that had been commenced by serving on its committees and he felt 
personally that from this point of view he had been wholly a gainer. He 
felt that the work he had shared with the secretary, Mr. Le Maistre, 
during the past few vears had been work that he could look back to as 
having been very probably the most useful work of his life. Moreover 
it had not been difficult or harrassing, principally on account of the work 
of the secretary. He wished to echo what Prof. Thompson had said, 


634 


THE ELECTRICIAN, JANUARY 3, 1913. 


that the bringing into harmony of the thoughts of the scientific men of the 
world was a step, and a great step, towards obtaining universal peace in 
other directions, and if there was one good work that a man could take 
part in it was that of helping to promote universal peace. 
Mr. R. HaMMonD said he could not help remembering at times that he 
was treasurer of the Institution, and prior to the meeting he had made a 
little addition of the various sums which the Institution had paid from 
time to time for the exper.ses of the I.E.C. and for its British Committee. 
He found that these amounted to £1,043, and he had attended specially 
to hear what the Institution had got for the money. He had hoped that 
Prof. Thompson, as the mouthpiece of the I.E.C., would have given them 
a detailed report of the work done, because it seemed to him that if the 
results at which they had arrived were to be binding upon British 
engineers they became binding through the Institution. Mr. Miles 
Walker seemed to be under the impression that the Nomenclature 
Committee (of which he, the speaker, was a member) had only hit 
upon a few words. That Committee had not limited its work to the 
settlement of a few words—thev had not settled any words at all vet— 
but they had given meanings to about 30 pages of words, and before these 
words were finally passed on they would be subjected to a verv careful 
revision. ‘To illustrate how important the work was he took one term, 
viz., '' diversityv-factor,” which in England meant the number obtained 
by dividing the sum of the maximum loads of the individual consumers 
supplied from any works during a given period by the maximum lead 
delivered from the works during the | 
term to those who designed works. "That was the English meaning, and 
it was the province of the I. E.C. to hit upon a meaning and to enforce it 
if possible upon the whole world. How great the need was that that 
should be done was shown bv the fact that when he looked at the ter- 
minology of the National Electric Light Association he found that 
diversity factor was described as the ratio between the simultaneous 
demand of à number of individual services for a specified period and the 
sum of the individual maximum demand of those services for the same 
period—absolutely the opposite. Thus a diversity factor which we would 
call 1-5 became 0-66. He had also read in Mr. S. Insull' Paper on 
“ The Relation of Central Station Generation to Railway Electrification, 
which appeared in the ''Proceedings" of the American Institute of 
Electrical Engineers that diversity factor was the percentage of the sum 
of the consumers maxima to the maximum demand on the station, so 
that instead of talking of a diversity factor of 1-5 he spoke of 50 per cent. 
He also wished to draw attention to one word which had appeared in the 
English nomenclature to which no reference had been made at this 
meeting, viz., ‘ Kelvin," defined as being a term officially proposed and 
authorised by the Board of Trade, May, 1892, but which had not come 
into common use, for a kilowatt-hour. He urged upon British engineers 
to make it come into force. It was for them to adopt the term in the hope 
that the w orld would follow. In any case, let them abolish such a stupid 
term as '' unit." 
Mr. A. P. TROTTER remarked that 20 vcars ago Sir Courtenay Boyle, 
whose intimate knowledge of the clectrical industry and keen interest. in 
engineering and science enabled him to weigh the pros and cons of the 
matter, advised the President of the Board of Trade to adopt the name 
* Kelvin” for the “ unit." The President cordially approved, and the 
decision was communicated to the electrical Press of that day. A fort- 
night afterwards Lord Kelvin on grounds of mere modesty, desired that 
it should be withdrawn. He (Mr. Trotter) had discussed the matter with 
many different people." Only two to whom he had spoken had any 
objection to it. These objections were on the gsounds that it might not 
be acceptable to our friends on the other side ‘of the Channel. No one 
need wait for any authority to use it. It has been already officially 
sanctioned ; it only remained for them to use it. 
Prof. Mites WALKER said that on the subject of nomenclature the work 
the Commission had done was too small, and, in his opinion, one of the 
reasons which had hampered progress in that direction was this, they 
were too much afraid to adopt foreign words. There were many cases 
in which German words were more appropriate than English, and. vice 
versa, and an international Commission that had got the power and the 
authority of the whole world to fix upon terms must have the courage of 
their convictions, He would like to see a good deal more courage and 
more definiteness put forward in the matter both of nomenclature and of 
symbols. As to words, a very difficult term had already been mentioned, 
viz., rotary converter. lf they could not find a word in English to de- 
scribe the machine why not take ''umformer" ? For “continuous 
current" alsy why should they not use the word “ gleichstróm, 
instead of the very bad term “direct current,” which was becoming 
almost a standard term in England? People would not use four 
syllables if they could get on with two. The word he suggested 
was very short. Almost every student knew what it meant, and 
the man in the street always learnt his terms from the clectrical 
engineer. He would go further, and suggest that the I.E. Commision 
should adopt the idea of a technical dictionary, such as, for instance, 
“ Deinhardt and Schlomann's Dictionary in Six Languages,” giving 
a little sketch of what was meant by some of the w ords. They 
could go through this dictionary wo.d for word and if any pa:t was 
wrong amend it. At present only about 2.000 or 3,000 words had been 
received in about five years, but with a dictionary they could get the 
same number in about six months. On the matter of sv mbols, he would 
not say much then, because he had a good deal to sav on another occa- 
sion. He would therefore confine his remarks to the symbols for mathe- 
matical op: rations, such as differentiation (denoted by d), turning through 
a right angle (now denoted by 7), or operating with some well-known 
operator. He thought that such operations ought not to be denoted by 
letters of the alphabet. Each operation should have a distinct symbol, 


just as the operation of taking the square root and the operation of 
integrating now have. 

Prof. S. P. THompson, in reply, said that whatever symbols were 
devised they should be capable of being printed bv a tv pe-setting machine. 
In these days of type-setting machines all mathematical printing was 
bound to be reformed sooner or later, because the expense of it in future 
years would be immense compared with the ordinary letterpress. Any- 
thing thev could do in the form of mathematical printing which would 
make it all run on one straight line would be forthe good of symbols. Mr. 
Miles Walker had challenged the Commission on the question of courage. 
They were appointed to tell their foreign friends what was the usage of 
words in England and were not entrusted with the operation of making 
new words. He did not agree that “ gleichstrom " would be acceptable 
as a superior word to either direct-current or continuous-current. In 
England they had found it distinctly better to adopt continuous-current 
rather than direct-current, because nobody had ever explained what an 
indirect current was. But would Mr. Miles Walker, or anvone else, give 
them loyal allegiance in the matter and scrap '' direct-current " and write 
‘continuous-current " ? He was quite sure that the electrical Press and 
those in the industry would help them greatly in securing unity. They 
did as a matter of fact at their first sitting have the matter of a techno- 
logical dictionary before them, but found it to be absolutely impossible, 
as it was much better to discuss words in groups rather than in alpha- 


betical order. 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 


(Concluded from p. 604.) 


Of the instruments exhibited by Robt. W. Paul, which numbered 
nearly 100, classified under 13 headings, we are able to find space to 
describe only a few types. 

Under the first heading were shown several new forms of Unipivot 
continuous-current instruments, including a pocket galvanometer 
weighing about 6 oz. and an extra sensitive micro-ammeter measur- 
ing down to one-fifth micro-ammeter; and several very compact 
forms of insulation testers and adaptations of Unipivot for pressure 
measurements, l 
The second series consisted of a number of measuring instruments 
for alternating and high- frequency currents, based on the use of a 
heater with thermo-junction in vacuo combined with a sensitive 
Unipivot millivoltmeter. graduated to read pressures or currents at 
any frequency. We illustrate such a thermo-junction (Fig. 3), 
which will be seen to consist of an exhausted bulb fitted with a collar 
which carries contact studs. When in position the latter make 
connection with the terminals, and the bulbs are therefore easily 
renewable. In the bulb is an extremely fine wire of refractory 
material which is heated by the alternating current and a minute 
thermo-junction, placed exactly at the centre of the wire and con- 
nected to the Unipivot. In order to standardise the bulbs and to 
make them interchangeable they are sometimes mounted in a so- 
called '' thermal converter," which contains resistances adjusted so 
that the E. M.F. on one pair of terminals for a given alternating or 
continuous current through the heater is identical for each apparatus. 
A system of multipliers for use with these converters has been worked 
out, so that the possessor of any Unipivot C.C. millivoltmeter can 
have it graduated to read for alternating or high-frequency currents, 
and may change its range according to the multiplier selected. Other 
instruments on the same principle have the bulb included in the 
millivoltmeter, which then beconies a single or multi-range ammeter 
or voltmeter; such instruments are provided with safety devices to 
prevent accidental burning out of the heater. 

In the third division were several examples of Unipivot dynamo- 
meter instruments arranged as ammeters,, voltmeters and watt- 
meters, the flexibility of the system being exemplitied by multi-range 
instruments of each class. 

The Irwin Astatie dynamometer is quite novel, and we therefore 
illustrate the construction in Fig. 4. The moving coils AP are of D 
shape with their straight limbs adjacent to each other and near to 
the axis of rotation, The current through them passes at any instant 
in the same direction, "The fixed coils are parallel with each other 
and arranged as shown in the sectional plan. The current passes 
through them in opposite directions and the space between them 
contains a strong radial field. The moving coils, which are sus- 
pended or pivoted between the fixed coils, are mounted on a mica 
vane, which, working in an enclosed space, gives effective air damp- 
ing. Fig. I shows this instrument as a reflecting dynamometer, 
which combines an extremely quick period with critical damping and 
high sensitivity. Such an instrument, wound to carry 6 amperes in 
the fixed coils and 0-01 ampere in the moving coil, is very suitable as 
a standard instrument for calibrating alternating-current apparatus, 
and may be used in conjunction with series resistances and shunts or 
with precision transformers, 
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In the section relating to resistance measurements were some new 
types of Wheatstone bridges, including a simplified Kelvin bridge for 
conductivity tests, and an extremely portable self-contained Wheat- 
stone bridge with battery and galvanometer, the whole weighing 
between 2 lb. and 3 Ib. In this bridge the resistance coils are mounted 


in an entirely novel manner ; the instrument is fitted with a detach- 
able pocket Unipivot galvanometer, there are two terminals only for 
connection to the unknown resistance, and the instrument may be 
conveniently used in the hand in any approximately level position. 
In the precision bridge (Fig. 2) the switch brushes are of heavy 


Fic. 1.—REFLECTING DyNAMOMETER. (R. W. PauL.) 


laminated type, enclosed by detachable glass covers, and the ratio 
coils are arranged as shown in the illustration, so that by merely 
changing the position of the plugs the ratios can be readily inter- 
changed. 

Space does not permit of more than & mention of the rheostats, 
potentiometers, electrostatic voltmeters, whilst pyrometers were 
dealt with in our recent “ Iron and Steel" issue. A novelty in 
pyrometry was shown in which cold junction errors were compensated 
for by placing the couple in the galvanometer arm of a Wheatstone 
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Fic. 2.—-WHEATSTONE Bripar. (R. W. PAUL.) 


bridge, of which the resistance arms are enclosed in the junction box 
of the thermo-couple. One pair of resistance arms has no tempera- 
ture coefficient, the other pair is of copper. and the resistances are so 
proportioned as to regulate the E.M.F. provided by a single cell 
battery so as precisely to compensate for the error caused by changes 
of temperature in the cold junction. 

Amongst instruments of the Harris ohmmeter class was shown a 
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low reading ohmmeter, reading from 1 microhm upwards, and a rail 
bond tester whose indications are independent of fluctuations of 
current in the rails. 

Some improvements in Mr. Campbell's apparatus for high-fre- 
quency measurement of inductance and capacity include a multiple 
frequency hummer and apparatus for the Carey Foster method of 
measuring capacities from 1 micro-mi-rofarad to 10 microfarads. 

Amongst apparatus for telephonic measurements was a new type 


, of artificial cable designed by Mr. B. S. Cohen, and the Irwin Opti- 


phone which was at work recording speech waves. 
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Fic. 3.—THERMO-JUNCTION. 
(R. W. PAUL.) (R. W. PAUL.) 


An important improvement and simplification of the string galva- 
nometer has been made by Dr. H. 8. Souttar, and a demonstration 
was given of the extreme accessibility of the string, and the ease with 
which strings can be interchanged without requiring delicate mani- 
pulation, in spite of the fact that each string consists of a tube about 
0-002 mm. diameter. 


An interesting exhibit of electric clocks was to be seen on the stand 
of the SYNCHRONOME Co. This included an observatory time instal- 
lation, which consisted of electrical instruments suitable for the 
measurement and distribution of time in observatories, universities 
and other large institutions. As is well known, the arrangement con- 
sists of an astronomical regulator which transmits a current impulse 
every half second to subsidiary apparatus where the time is indi- 
cated on dials of the usual clock face type. In order to provide 
seconds impulses for testing and experimental purposes in labora- 
tories an inertia relay is connected in the primary circuit. . 
Advice of this kind can also be used when the number of secondary 
instruments are too great or too far off to make it possible to work 
direct from the regulator. The standard Synchronome controlling 
pendulum has now been improved by the introduction of an inertia 
escapement invented bv Mr. W. H. Shortt. 


The Foster INSTRUMENT Co. again showed a selection of their 
fixed focus radiation pyrometers. The new pattern is specially 
designed for laboratory work, and for this purpose is provided with 
a small aperture so that it is particularly adapted for observing the 
temperature of small hot bodies. Like some of the other patterns, 
the pyrometer tube is provided with a cross duct so that ventilation 
can be supplied transversely, and the sensitive part of the instru- 
ment thus protected from harmful gases. The Foster graphic 
recorder was also on view. This instrument has been designed for 
making temperature records in conjunction with pyrometers. A 
pen of special design is used which does not normally touch the 
chart, but is pressed on to the latter momentarily at stated intervals 
by a clock-driven presser bar, thus leaving a dot which records the 
temperature. Thus a line of successive dots is obtained. The 
presser bar is also fitted with an inking pad which supplies the ink to 
the back of the pen each time contact is made. This arrangement, 
it is claimed, prevents excess of ink being supplied to the pen, and has 
several other advantages. The recording charts used with this 
instrument are circular, so that the recorder is easily visible, and as 
the temperature scale is open very accurate readings can be obtained. 
A point of interest is that these charts are printed on water- 
proof paper. so that they are not likely to be damaged by external 
atmospheric conditions. Another interesting instrument on this 
stand was the strain meter which we described last vear. Modified 
patterns of specially high sensibility have, however, now been 
designed, and one particularly applicable in measuring small stresses. 
In connection with this instrument larger lamps than usual are em- 
ployed, and a magnification of between 2,000 and 3,000 to 1 can be 
obtained. This firm were also showing a number of Hoskins base 
metal thermo-couples and pyrometers of various designs, forming 
altogether a very interesting display in this class of work. 


Fic. 4.—InRnwIN AsTATIC Dy NAMOMETER, 
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Besides a very complete range of laboratory instruments of various | directly to one-twentieth of 1 per cent. This instrument is unique- 


kinds, Messrs. KELVIN & JAMES WHITE showed an example of the 


as being the only one that gives directly the percentage of slip. If 


Fullarton vibrometer. This instrument, which has been designed ' the roller is driven at a constant speed the stroboscope can be used 


for making vibration tests on high-speed machinery, consists essen- 
tially of a vibrating reed whose length can be adjusted until its 
amplitude of vibration reaches a maximum. The length employed 
can be read off on a vertical scale and thence the frequency. Another 
scale can then be moved horizontally, so that its zero conicides with 
one end of the travel of the reed. The distance along the scale which 
the reed reaches at the other end of its travel then gives à measure of 
the vibration. The instrument can be adjusted vertically and 
horizontally, so that the vibration in any given plane can be ob- 
tained, while reeds of aifferent thickness can be used in accordance 
with the conditions present. Another instrument on this stand was 
the Aitken dust counter. This apparatus consists of a small chamber, 
in the centre of which is a glass plate 1 cm. square ruled with 
cross lines 1 mm. apart. This place is so arranged that there is 
exactly 1 cubic em. of air above its surface. To use the instrument 
the testing chamber is thoroughly cleaned out with pure filtered air, 
and is then partially exhausted by means of a pump. The impure 
air, whose dustiness it is desired to measure, is allowed to enter. Dust 
falls on the plate as a result of the condensation which takes place, 
and the number of particles can then be observed through a micro 
scope which is focussed on the lines. 

The Weston ELECTRICAL INSTRUMENT Co. had a large stand in 
which were shown numerous examples of their well-known instru- 
ments for switchboard testing and laboratory work. ‘These are so 
well known that any further description of them in THE ELEC- 
TRICIAN is quite unnecessary. We may, however, call attention in a 
general way to the care which is expended in designing these instru- 
ments, so that they shall perform their work in the best possible way. 
It cannot either be said that the finish is all in the inside, as the 
Weston instruments are as pleasant to look at as they are accurate to 
use. One has only to examine each part of, say, a power-factor meter, 
to see what can be done in matters of detail. The part played by 
every screw seems to be considered, and if it has no part it comes out in 
the next improvement. 


Messrs. JOHN J. GRIFFIN & Sons (Lrp.)— The centre of attraction 
at this stand was Prof. C. V. Boys’ rainbow cup. This consists of a 
metal cup, capable of being rotated, across the rim of which is 
stretched a soap film. The film develops rings of colour which 
change with the speed of rotation, and many beautiful and interesting 
experiments may be made with it. 

The other main exhibit here was a continuous current motor 
gyrostat enclosed in a case. The armature consists of a Gramme 
ring, and has a large moment of inertia. A number of accessories 
were shown with this gyrostat to illustrate various gyrostatic experi- 
ments. For example, a skate and stilts. There was also a model 
illustrating the Schlick device for steadving ships at sea, and other 
applications of gyrostats. Most of these would be very useful for 
lecture theatre purposes. 


Messrs. H. 'TiNsLEY & Co. showed an alternating-current potentio- 
meter for ordinary frequencies between 25 and 500 cycles per second. 
After five years’ research work the phase-shifting transformer has 
been so improved as to give a pure sine wave at all angles in spite of 
the presence of iron. We understand that this instrument is now 
being adopted by large electric light stations for the measurement 
of alternating currents up to several thousand amperes in the same 
manner that the continuous-current. potentiometer is used for direct 
currents. The accuracy guaranteed with a sinusoidal supply is 
within 0-1 per cent. 

A high-frequency alternating current potentiometer was also 
shown for telephonic work, up to 2,000 cycles per second ; in con- 
junction with this an artificial telephone line 100 miles long was 
exhibited. A diagram plotted from readings obtained with this 
instrument over a 50-mile telephone cable was also shown, and was 
a most interesting and important item. The attenuation of this line 
at 1,000 cycles per second was enormous. and vet the readings were 
easily obtained on the potentiometer. The effect of the inductance 
of the receiving instrument in compensating for the capacity of the 
line was clearly seen at the receiving end. The phase displacement 
in this instance amounted to as much as 360 deg. as regards voltage, 
and the current twist was 376 deg. "This exhibit attracted much 
attention from telephone engineers. 

A further instrument which is of use to electrical engineers was 
Dr. Drysdale’s stroboscopic slip-indicator. This instrument measures 
the slip in induction motors on a linear scale with the utmost accu- 
racy and without being connected in any way with the motor under 
test. A disc with a series of geometrical figures is attached to the 
motor, and this being viewed through the stroboscope a rotating 
wheel is moved down a cone by a screw motion, until the disc appears 
stationary, at which point the index is read off and the slip given 


for the accurate absolute measurement of speed. 

The standard wattmeters exhibited were made with astatic coils 
and fields, so as to be free from outside disturbance; the curve of 
proportionality of the instrument showed an accuracy of well 
within 0-1 per cent. for single and polyphase loads. The phase 
shifting transformer for meter testing is a new form of Dr. Drysdale's 
instrument, and is guaranteed to give an absolutely pure sine curve 
at all phase angles as well as a constant voltage. The phase angles 
are also guaranteed to be correct to a fraction of a degree. the reaction 
of the secondary being accurately compensated for. 


Messrs. ALEXANDER WRIGHT & Co. exhibited Dr. L. Levy's appa- 
ratus for the estimation of fire-damp in mines and an apparatus for 
the complete examination of mine air. In the first arrangement a 
sample of the gas to be examined is sucked into a tube by means of a 
reservoir of mercury which can be raised and lowered. By this 
means the gas 18 forced through a quartz capillary tube, which carries 
a platinum wire axially. This wire is heated to whiteness by a current 
from a small storage cell, supplied with the apparatus, and one end 
of the wire is attached to a spring, which takes up the expansion. 
The operation of passing the gas over the wire, automatically switches 
on the current. Any fire-damp present in the sample of gas is com- 
pletely burnt to carbon dioxide and water. The contraction in 
volume thus produced can be read on a tube graduated to read 
directly the percentage of fire-damp present. Two passages of the 
gas over the quartz platinum capillary are said to be sufficient, and 
an accuracy of ] part in 10000 is claimed. The apparatus is very 
small and compact, the external dimensions of the case being about 
13 in. by 8 in. by 3 in. and the weight about 8 lb. 

The apparatus for the complete examination of the air in a mine 
measures the amounts of carbon dioxide, fire-damp and oxvgen. 
The first gas is absorbed by caustic potash; fire-damp is oxidised 
as deseribed in the instrumen. above; the oxygen is absorbed by an 
alkaline solution of pvrogallic acid. 

Messrs. Wright also showed Simmance & Abady's Patent Gravito- 
meter, which is an instrument that automatically records the specific 
gravity of a gas. The principle employed consists of passing the gas 
continuously over the crown of a suspended bell and thence up a 
vertical tube. If the gas is lighter than air, then the weight of the 
ascending stream above the crown of the bell is lighter than the 
weight of the air beneath it, and the bell rises in exact proportion to 
the gravity, while the pointer moves over the scale. The gravity of 
gases heavier than air is indicated by counter-balancing the bell with 
a weight equal to the weight of the column of air. Equilibrium is 
obtained at the other extremity of the scale, and if a heavy gas is 
passed through the instrument the bell will fall. 

The instrument is independent of changes in temperature and 
pressure, since the gas is always weighed against air under similar 
conditions of temperature, &c. The instrument is exceedingly 
simple with practically no moving parts. 


Messrs. CROMPTON & Co. showed a representative selection of their 
instruments for precision, laboratory and station work. These in- 
cluded a continuous current testing set of strong and compact design 
which has been specially constructed as a result of long experience 
for use in laboratories and central stations. It consists of one 
moving coil indicator which can be used as an ammeter or a volt- 
meter as desired and a useful range of shunts; the shunts for small 
ranges are fixed in the case containing the movement, while the 150 
ampere shunt is fixed inside the case containing the instrument. A 
very useful feature is the volt-range switch, which is of the plunger 
type. This is so arranged that should the case be closed with any 
range but the highest in circuit the switch is automatically set to the 
highest range, thereby reducing the risk of damage to the instru- 
ment. We also noticed an example of the well-known historical 
potentiometer and several types of round and sector moving coil and 
moving iron instruments for switchboard use. These embody 
Messrs. Crompton's experience both as regards design and finish. 
We understand that Messrs. Crompton are now devoting a consider- 
able amount of attention to experimental machines such as find a 
useful application in laboratories 2nd test rooms. Photographs of 
several interesting examples of plant built for this purpose were o 
view. i 


Messrs. GAMBRELL Bros. (Lrp.)—At this exhibit was shown a new 
thermo-galvanometer, due to Mr. F. W. Jordan. This instrument is 
intended to measure small rates of evolution or absorption of heat. 
The rising or falling convection current of gas from the source of heat 
is arranged to deflect, in its passage, two very light suspended mica 
vanes, tlie deflection of which can be observed in the usual way by 
means of a mirror and scale. The body whose evolution or absorp- 
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tion of heat is to bc measured is placed inside the instrument, and 
by using a small heating coil it can be mede to measure very feeble 
electric currents. An oscillatory current of 1:4 by 10-5 amperes 
passing through a 10,000-ohm heater will give a deflection of 1 mm. 
on the scale. The instrument can be used to measure all kinds of 
small heat effects, such as that from the germination of a seed, and the 
heat evolved from a tiny beetle inserted in the instrument gave a 
comparatively big deflection. Itcan be uscd to measure the Thomson 
and Peltier effects. 


THE DuBILIER ELECTRICAL SyNDICATE.—This firm had on exhi- 
bition elcetro-medical apparatus, including a portable high-frequency 
machine and a cautery apparatus, and both these included in one casce. 
These machines are very convenient as regards portability and adap- 
tability. 'lhey ean be worked from a lamp holder off any supply 
from 100 volts to 250 volts, cither elternating or continuous-current. 
There were also shown some 3,000-volt condensers, 0-25 mfd. capacity, 
made of mica and tinfoil. 


The EDISON STORAGE BATTERY Co. had a well-arranged exhibit 
of their finished batteries and of the parts which go to make them up. 
The general arrangement of this apparatus is by now well known to 
our readers, but it may be mentioned that the eddition of cobalt and 
bismuth to the active material is not now considered essential, while 
the electrolyte now contains a half per cent. of lithium hydrate in a 
21 per cent. solution of caustic potash. The positive electrode 

consists of a number of nickel-pleted steel perforated tubes. These 
are strengthened by small rings and contain nickel and nickel-hydrate. 
The negative is also mede cf nicke!-plated steel containing boxes in 
which is pleced the zctive meterial consisting of iron oxide with some 
mercury. 


Messrs. ELLIOTT BROTHERS were showing a large selection of their 
well-known testing end indicating instruments. The latest of these 
is en instrument designed for alternating-current work, the principal 
characteristic of which is the extreme lightness of the movable parts, 
combined with strong control and dead-beat action. These instru- 
ments are of the ironless dynamometer type end consist essentially 
of two windings, one fixed and the other movab'e. They are made 
in a variety of tvpes as ammeters, voltmeters, wattmeters and power- 
factor indicators. In the moving coil aluminium is employed, an 
arrangement which requires that the problem of soldering small 
aluminium wires should be solved. "We understend that this diffi- 
culty has been satisfactorily overcome, so thet now it is possible 
to construct these instruments without having wholly to rely upon 
the clamped joints in the moving -^oil circuit. 


An interesting instrument for wireless telegraphy was that shown 
on the stand of the HeLtspy WIRELESS TELEGRAPH Co. This is 
known as the He'sby rotary qucnched-spark discharger, and is the 
invention cf Mr. F. J. Chsmbers. It comprises two parallel shafts, 
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Fic. 5.—V1E£Ew or LELSBY QUENCHED Srark GAP. 
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on both of which is built up e series of clectrolytic copper dises which 
ere insulated from one enother by air spaces and are electrically 
joined in series in pairs. The distance between the edges of the discs 
on the two shafts is 0-01 in., which distance thus forms the spark 
length. The spark jumps from a disc on one shaft to the 
opposite disc, repeating the process till the end dise is reached. 
The two shafts are driven at a speed of about 1,000 revs. per min., 
end this rotation combined with the mass of metal employed forms 
a sufficient system of cooling to give good quenching. The discharger 
shown at the exhib:tion was designed for 2 kw. and is illus- 
trated in Fig. 5. Ths other apparatus shown on this stand was a 
vibration proof crystal detector. This consists of a disc, on the sur- 
face of which are fixed six galena crystals embedded in a soft alloy. 
In front of this disc is fixed & brass needle point, which is kept in 
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contact with the crystals by a flat spring, so that contact is always 
made in spite of any vibrations. The whole apparatus is mounted 
on an ebonite plate which is suspended like a hammock by cords from 
four short pillars. "This suspension can be tightened or loosenod by 
means of a bottle-headed screw, so as to give it a period differing 
from that of the boat on which it is used. We understand 
that this apparatus has givon every satisfaction on cross-Ch^nno! 
steamers. 


Messrs. A. GALLENKAMP & Co. (Lrp.) were showing a series of 
their electrical furnaces for laboratory usc, These ere made in tho 
tube,’muffle and crucible types, and being wound with a special alloy 
wire are cheaper to manufacture than those made with platinum. 
Another interesting instrument on this stand was that designed 
for automatically washing precipitates. The funnel containing tho 
precipitate is placed at one end of a balanced aim, being kept 
normally in position by means of a counter-weight at the othor end 
of the arm. When, however, a certain fixed amount of water has 
entered the funnel the funne! drops and cuts off the supply of water. 
This apperetus is meant for routine analysi :. 


PATENTS EXPIRING IN 1913. 


— 


The following is a list of patents of interest to elecirical 
engineers which, unless extended by the Privy Council, will 
expire during 1913. This list does not include any patent 
granted in 1899 which has since from any reason become void : 


No dS Name of patentee. Subiect of patent. 
214 |Jan. 4|Ferreira & Price ............ _ Electric Signalling. 
516 |Jan. 7/| Muirhead, A. ............... Telegraph instruments. 
5017 | Jan. 7) Siemens & Halske ......... i Type printing telegraph 
| | apparatus. 
537 |Jan. 7 | HighBeld, d. By sciisscisscser Regulating apparatus for 
| batteries. 
1,862 | Jan. 26 | Braun, F. ..................... Wireless telegraphy. 
2358 TROD 2 Bert; E oaoiroeccestesteevtts Excitation of dynamos. 
4,124 | Feb. 23 | Dowsing, H. J................ Electric Stoves. l 
4,276 | Feb. 27 | Tirrill Regulator Co. ...... ewe voltage regu- 
ator. 
4,327 | Feb. 27 | Westinghouse, G. ......... Electro-pneumatic con- 
| trollers. 
4,801 |Mar. 4 | Holmes & Broadbent...... | Resistance switches. 
5,057 | Mar. 15 | Marconi, G. .................. | Wireless telegraphy. 
5,932 | Mar. 18 | Pollak, Virag, Eggers and Telegraphy. 
Silberstein. | 
6,685 | Mar. 28 | Heinrich, R. O. ............ Voltaic cells. 
6.883. | Mar. 230 | Otte Mi. Lauoiseeossocéecas eus ' Electric discharges. 
1.2727 (Ap: 6 Aton, M,,-...ccscsacascivsnes Electric Meters. 
7,371 | Apr. 8 Elphinstone, G. K. B....... , Electric Safety devices. 
7,427 |Apr. 8 Société Anon. pour la, Transformers. 
Transmission de la Force - 
| par Electricité. | 
7,892 | Apr. 14 Jungner, E. J. ............... Electric batteries. 
8,223 | Apr. 19 Fraser, G. C., and Elphin- Testing Primers and cells 
stone, G. K. B. 
13,509 | June 28 Aldridge, J. G. W. ......... Electric cranes. 
13,561 | June 30 , Barreau, M. J................ Electric traction. 
13:046 |. JuI t Hollick T. D. ucsesssevécez Power apparatus. 
14,304 |July 11  Cantono, E. .................. Motors for automobiles. 
Tv July 111 Brower, H. -ooouciecenes Carbon electrodes. 
16,005 | Aug. 5, Swan, À. cisscsscesscssscscase i Electric lamps. 
16,960 | Aug. 21 | Kando, € de .................. Rheostats. 
17:786. |BSept. 2 Brown, S, G...... o eere | Telegraph apparatus. 
20,655 | Oct. 14) Albion Clay Co. and Law- | Electric conduits. 
| ton, R. | 
20,163. | Oct, 17, Biheller; S 2er as. Lanterns for arc lamps. 
else Oct. 25 | Aron EIS ooreen evade Electric meters. 
1,355 
21,637 | Oct. 30| Bremer, H. ................-* Electrodes for arc lamps. 
21,778 | Oct. 31| Rowntree, H. ............... Lift controllers. 
21,881 | Nov. 1 La Société de Commentry Incandescent lamps. 
| Fourchambault et De- 
| caze ville. 
24,450 Dec. 8 Dearlove, J. A., and Telegraph apparatus. 
| Brown, 8. G. | 
24,718 | Dee. 12 Kingsbury, J. E. .......-.--- Telephone apparatus. 
25,186 | Dec. 19 | Marconi, G. ......... eee eee Wireless Telegraphy. 
25,346 | Dec. 21| Frampton and Muirhead Automatic telepraph ap- 
| & Co. | paratus. 
25,022 | Dec. 28 | Lundberg, A. P. and G. C. | Electric light switches. 
25,787 V Dec. 30 | Rowntree, H. essere ss Electric lift controllers, 
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pestage éd. (abroad, 1s. 4d.) 
Ic MAINS AND DISTRIBUTING SvysrEMS, By J. R Dick, B.Sc, and F, Fornie, 
A.M.Inst.C.E. Price 10s. 6d. nett, postage 6d. (abroad, 1s.) 
WRAN G Pocket Book AND ÉL&ECTRICAL ConTRACTOR’S HANDBOOK. Compiled by 
A W. Robinson and W. E. Warrilow. Price 5s. nett. 
LiviNOSTONE'S DIAGRAM FOR THE Easy CALCULATION OF SHAFT AND Bram DEFLECTIONS. 
By R. Livingstone 2s. 6d. nett: By post in tube, 2s. 10d, 
ELECTRICIAN © Primers (81 Primers in all, and a Grossary). Single Primers 
3d. each post free. /n One Complete Vol., 10s. 6d. nett, or Three Separate Vols. (Vol. 1. 
3s. 6d. nett ; Vel. 11., 68. nett; Vol. 11I., 4s. 6d. nett), FuLL Prospectus Frer. 
Exgcrric TRACTION ON RaiLways. By Philip Dawson, Price25s. nett. Prospectus frer. 
ALTERNATING-CURRENT Motors. By Dr. Rudolf Goldschmidt. Price 6s. 6d. 
SUBMARINE CABLE LAYING AND RuPAtRING, By H. D. Wilkinson, M.I.E. E, * 15s. nett. 
ErmcrRic BLASTING APPARATUS AND ExPLosivEs) With Special Reference to Colliery 
ELM. Mauries re o Date B ja c xc. 
C FuRNACE IN [RON AND STEEL Propucrion, By Jo w, 
F.I.C; Price 3e. 6d. nett, 
INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS, Price 6a, nett, 
Lisson Revision, 1908.) 
PRELIMINARY) WIRELESS TELEGRAPH Conrerence (BERLIN, 1903). 8s. 6d. nett, 
(NTBRNATIONAL WIRELESS TELEGRAPH CONVENTION AND SERVICE RSQULATIONS 
(BERLIN, 1996). With complete report of Proceedings. Price 21s. nett. 
BRAKES FOR TRAMWAY CARS. By H. M. Sayers. Price 3s. 6d. nett, i [Price 6s, nett. 
Tus MECHANICAL DgsioN AND CONSTRUCTION OF ComMUTATORS, By R., Livingstone. 
Tum ALTRERNATE-CURRENT TRANSFORMER IM THEORY AND Practice, By Prof, J. A. 
Fleming, M.A., D.Sc., F.RS&. {abroad 13s, 
VOL. 1.—Price 12s. 6d. post free, abroad 13s VOL. [T.—Price 12s. 6j. post free. 
The remaining portion of this list of “Tre Exectriciau” Series OP Books will 
«rppesr next week.) 


ae 


THE. ELECTRICIAN, JANUARY 


3, 1913. 


ELECTRICITY SUPPLY TABLES AND DATA. ai 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United. Kingdom for Lighting, Power and Traction is published 
(gratis) with this issue of * The Electrician.” This Supplement 
consists of Tables IV., V. and VI., dealing with Eleetrie Tramway and 
Railway Undertakings of the United Kingdom; this will be followed Ly 
Table IIL, dealing with Electric Power Companies, which will be 
published on January 10. Table I., Electricity Undertakings with ro 
Tramway Load, will be published on January 17; and Table Ia., 
Elactricity Undertakings taking Supply “in Bulk," and Table II., 
Electricity Undertakings with both Lighting and Traction Iced, 
on January 24. These will be followed, on February 7, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 


NOW READY. 


Vol. LXIX. of “Tur Execrrioman.” Bound in Publisher's covers. 
Price 17s. 61. Postage U.K. 1s. extra, abroad Qs. 6d. 
Cases for binding Vol. LX1X. now ready, price 2s.; post free, 9s. 3d. 
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SOME ELECTRICAL EVENTS OF 1912. 


Two outstanding events of 1912, though not due to 
electrical causes, had a profound effect on electrical engi- 
neering. These were the Coal Strike in the early part of 
the year and the weather conditions during the summer 
months. Though it cannot be said that the effects of these 
two chief features of the year upon the electrical industry 
were altogether good, there can be no doubt that the former 
at least was in many ways a blessing in disguise. The fact 
that many manufacturers found themselves at short notice 
without an adequate supply of coal enabled them to dis- 
cover in a way more forciblé than pleasant that there was 
another means at hand of obtaining energv, better and even 
cheaper than that which thev had up to that time been 
employing. This most reassuring fact was emphasised by 
the foresight of most of the electricity supply station engi- 
neers, who were able throughout the many weeks of the 
strike to provide a supply adequate not only for the needs of 
their regular consumers but for those who required an 
emergency supply. In fact, the electrical industry may 
generally be congratulated upon the way in which its chief 
sources of power supply came through this very trying time. 
Since then matters have progressed most favourably, and 
great confidence in electricity as a source of power has been 
established. | 

Throughout the year, in fact, there has been a general 
feeling of optimism, both as to the more immediate present 
and for the future—a condition of things which compares 
favourably with the pessimism which was to be found on all 
sides only a few short years ago. The industry may justly 
be congratulated that the use of electricitv for all purposes 
is steadily advancing. That this is as true when applied to 
heavy engineering as to small domestic purposes is matter 
for even greater satisfaction. While the advance in the 
employment of electricity for power, lighting, heating and 
cooking has been most satisfactory, perhaps the greatest 
advance of all during the past 12 months has been in the 
direction of traction. We shall refer more particularly to 
this subject in our Leading Article next week, but we may 
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here briefly call Attention to the great advance in the use of 
electric traction Which will shortly be employed in the 
London suburban area, where both the London & North- 
Western and London & South-Western Railways are about 
to electrify a considerable mileage of track. Electric traction 
is also to be adopted on the railways in the suburbs of 
Melbourne (Australia) ; also in Germany, the United States, 
Italy and other countries substantial advance has been 
made in the same direction. 

Another interesting event, from the supply point of view, 
was the movement which was made towards the reduction of 
tariffs. This has, of course, been going on for some time, 
but during the past year it has resulted in the formation of a 
club known as the “ Point Fives," the members of which are 
drawn from the ranks of station engineers who supply 
current for domestic purposes at the rate of 0'5d. per unit or 
less. The membership of this club is at present small, but 
doubtless the example which is being set by its members 
will be followed in time by other station engineers, to the 
advantage of the industry as a whole. 

Not long ago those who had the future of the desta 
industry at heart saw with dismay that the strong front which 
it should present to all rivals was being weakened by the 
internecine strife of cut-throat competition. That state of 
things has, however, changed, and even the competitors 
themselves have realised that more good will come of com- 
bination than competition. During the year there has 
been a tendency to organise the industry, and now the 
British Electrical and Allied Manufacturers’ Association, 
the Electrical Contractors’ Association, the Tramways 
Association and the Tungsten Lamp Association are all 
working not only for their own good but for that of the 
industry generally. 

The wave of greater prosperity which the electrical in- 
dustry is experiencing has not led to any diminution in the 
efforts that are being made to bring th» advantages of 
electricity more directly to the notice of the public. Pub- 
licity schemes of all kinds are being organised and carried 
out, and although we have had occasion from time to time 
to criticise the details of some of these, there is no doubt 
that such a movement should, in a general way, be encour- 
aged. Those interested in this work have only to examine 
the results obtained in the United States, in even the 
smallest towns, to realise how very much can be accom- 
plished in this direction. That more should b? done is 
made evident by the strenuous and continuous advertising 
efforts which the gas interests are making to retain the 
lighting supply which has so long been theirs. There is no 
denying that these efforts are of a very meritorious class, 
and we should not, in this instance at least, be above 
imitating the methods of our rivals. 

Another important electrical event of the past year, 
outside the realm of electricity supply, was th» transfer of 
the National Telephone Co.’s huge undertaking to the 
control of the Post Office. This event had been lookcd 

forward to by many engincers bcridcs ourselves with 
apprehension as to the effect it would have on the service 
generally. Government Departments are notoriously slow 
of movement and difficult to galvanise. This apprehension 
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has been justified by events, and the public generally have 
already come to realise that the telephone service is by no 
means as efficient under Government control as it was 


formerly. So great, indeed, has been the outcry against 


the slackness of the substituted service that the POSTMASTER- 
GENERAL has found it necessarv to issue “ manifestoes " of 
various kinds and to promise essential improvements in 
the near future. Whether these improvements will 
eventuate remains to be seen; we ourselves have the 
gravest doubts on the subject. 

Àn interesting event, as showing the direction in which 
electricity supply may be expected to develop, is the 
demand which is being made, with more and more insis- 
tence, in many quarters for the standardisation of elec- 
tricity supply pressures and frequencies. In industrial 
areas this demand is of particular importance, and it is to be 
hoped that means will be found for ensuring, in such areas, 
that where a supply is given by more than one authority 
all the benefits of an alternative supply may be obtained by 
making the pressures and frequencies the same throughout. 

As we have said, there has during the year been a general 
demand for new plant, showing that the advantages of th^ 
electric drive are being appreciated more widely than here: 
tofore. This is evident also from the report of H.M. 
Electrical Inspector of Factories, and in this connection it 
is to be hoped that electrical engineers will take note of the 
warning which Mr. Scorr Ram there gives regarding the 
proper installation of plant in factories. It is necessary 
for the good name of electrical engineering that this work 
should be carried out in the best manner possible, so that 
not onlv may the plant have the best chance of showing 
what it can do, but that there may be no risk of danger to 
those emploved in using it. 

The question of the emplovment of electric power in 
textile mills is another subject which has received further 
attention during the year. Efforts are being made by th^ 
members of the Textile Institute to ascertain which form 
of power is best suited to their needs. Some interesting 
relative figures on the subject have already been issued, 
and in these electrical working shows very satisfactory 
results. 

Electrical operation is also becoming more and more used 
in marine work. During th? year one of the colliers of 
the United States Navv has been equipp:d with an electric 
svstem of propulsion, and the figures relating to the vessel's 
operation under a variety of cor.ditions will shortly be avail- 
able. This event is of more than usual interest, from the 
fact that two sister ships have been equipped with other 
systems of drive, so that some interesting comparative data 
should be obtained. Another app'ication of electricity to 
marine work is that of the installation at the Immingham 
Dock at Grimsby, of the Great Central Railway, where 
much of the dockside machinery is worked by electrical 
means. | 

Last year we recorded that the Home Office were offering 
a prize for an electric lamp which should best fulfil the con- 
ditions present in coal mines. This prize was awarded 
during the year, aud it is to be hoped that the result will 
lead to a further adoption of this form of lamp. 
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Early in December, 1912, we published a Special Tssue 

of THE ErEcTRICIAN dealing with the Use of Electricity in 

the Iron and Steel Industries. In this we were able to 
show in a graphic manner the great advances which are 
being made with the electric drive in this branch of the 
industry, and that the outlook for the employment of elec- 
trical plant in this field is no less hopeful than in many 
other directions. 

During the year the Institution of Electrical Engineers 
has been carrying out the new policy outlined by Mr. 
FERRANTI at the annual dinner in February. It will be 
remembered that he announced that the Institution would 
in future take a more active interest in the commercial 
aspects of the industry than it has done in the past, and 
that steps would be taken to link together the many 
divergent interests which make up the Institution's mem- 
bership. The announcement was received with a good 
deal of satisfaction. Mr. FERRANTI was followed in the 
presidential chair by Mr. W. DuppELL, who has already 
shown himself to be well aware of the importance of the 
technical and commercial sides of electrical engineering 
work. Another new feature of the Institution's work 
during the past year was the holding of a first Summer 
Meeting. This took place at Glasgow in June, and, though 
its date clashed with several other meetings, it was suffi- 
ciently successful to encourage its promoters to further 
effort. During March the first of the “ informal meetings ” 
forceehadowcd in the previous annual rcport, was held, the 
subject dealt with being “ The Causcs Preventing the Use 
of Electricity for Domestic Purposes," and a very interesting 
discussion followed. We hope this is but the forerunner of 
many similar meetings. 

From the commercial point of view, perhaps the most 
important event in the Institution's history during the past 
year was fhe inauguration of the Industrial Committec. 
The Committee has only just got to work, but there are great 
hopes that this time next year we shall be able to report 
substantial progress. 

During the summer a Congress of Universities was held 
in London under the auspices of the University of London, 
and was attended bv representatives of all the universities 
in the Empire. Some interesting subjects were discusscd, 
many of which were naturally of no direct intétest to elec. 
trical engineers ; but, on the other hand, the claims of the 
technical man were zdequately considered. 

During the year a number of well-known figures in elec- 
trical science, engineering and industry have left us. These 
include, first and foremost, Prof. ANTONIO Pacınorrti, who 
was intimately connected with the design of the earliest 
dynamo-electric machines. Another worker in this fie'd 
was PAUL DE LA Cour, who died at the early age of 33. 
Science lost both Prof. H. T. Bovey, formerly rector of the 
Imperial College of Science and Technology, and Prof. 
H. POINCARE, one of the foremost mathematicians in the 
world. Others whose loss we deplore include Sir Irvine 
COURTENAY and Prof. ANDREW JAMIESON. 

In subsequent issues we shall refer in detail to the pro- 
gress made in specific branches of electrical engineering 
during the past year. 


REVIEWS. 


(Copies of the undermentioned works oan be bad from THE BLECTRICIAN Offices, pot 
free, on receipt of published prios, adding 3d, for books published under 2s, Aid 
10 per cent. for abroad or for ign books.) 
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An Introduction to the Study of Fuel. By D.. F. J. BRISLEE 
(Londcn, 1912: Const ble & Co.) Pp. xxii. 260. £s. Cd. net. 

As the first of a series of volumcs entitled “ Outlincs of 
Industrial Chemistry," this book is a notable zddition to the 
various works on fuel, its analysis and combustion. From the 
pen of an expert chemist so lucid and comprehensive a guide 
should attract many readers, particularly those who, although 
acquainted with the elementary principles of chemistry and 
physics, lack he more detailed knowlcdge of their application 


to industrial methods by which alone progress is assured. 


By his clear treatment the author has made an intelligent grasp 
of the subject possible for the student and lay reader alike. 

The opening chapter contains explanations of general 
chemical principles and formule, combining weights, and the 
nature of reactions and their velocities. In the next chapter 
the author proceeds to describe in detail the quantity of air 
required for the combustion of the various elements found in 
fuel and the products resulting from their oxidation, con- 


cluding with a résumé of the more important practical factors 


governing the economice! burning of fuel. The third chapter 
is devoted to the methcds and apparatus employed in the 
proximate and ultimate analysis of fuels and also the sampling 
and chemical examination of flue gases ; with the exception of 
CO, recorders, this chapter fully describes and illustrates the 
various chemical applianccs in general use. The succecding 
chapter is a treatise on the heating valuc of fuels. The author, 
after explaining the difference between calorific power ard 
celorific intensity, discourscs on the formule of Dulong aid 
others, by which approximate calculatiors of calorific powcr 
ere cometimcs made, pointing out the fallacious figurcs which 
may be thus obtained unlcss due allowance is made for the 
state of combination of the fuel constituents. Chapter IV., 
wherein the direct methods of experimentally determining 

elorific velucs ard the various forms of calorimeters in use arc 
d-scribcd and illustratcd, contains detailcd instructions for 
carrying out tcsts with the Thomson, Rosenhain, Fisher, 
bomb, Parr, Junker ard Boys calorimeters, the procedure being 
fully explained by numcrical cxamplcs and formule : this sec- 
tion ends with an exposition on the relation between the results 
obtained at constant pressure end constant volume. 

The important subject of high temperature mcasurcments 18 
the next matter to receive attention, thermo-electric ard rcsst- 
ance indicating and recording appliances being well illustrated 
ard described at cors:dcrable length. Chapter V. also explains 
the construction ard working of the optical pyrometers of 
Féry, Wanner and Kurlbaum, together with the laws governing 
their opcration. The calibration and protecting of pyrometcr 
tubcs is dealt with at the crd of this chapter. Theorctical 
calculations and data relating to the temperature of combustion 
forms the subject matter of Chapter VI., Kirchoff's law releting 
to heat and temperature of combustion being extensively 
treatcd. 

The nature and composition of natural and crtificial sold 
fuels is embraccd in the following 30 pages, coke and cokc- 
making plants being dcscribcd. Chapters IX. and X. refer 
to gaseous fuels, the various gas producers of Siemers, Wilson 
and others being illustratcd and their working explained. The 
theory of gascous reactions with data and calculations referring 
thereto are fully gone into in Chapter XI., which contains many 
interesting considerations relating to equilibrium in partial 
reactions at high temperature and pressures. This chapter 
is followed by another dealing with gascous explosive mix- 
tures and the calculations of temperature and prcssure resulting 
within gas-engine cylinders, the various heat losscs in explosioa 
motors being clearly explained in the last 10 pages. Chaptcrs 
XIII. and XIV. deal with calculations in connection with the 
air supply to furnaces, and the factors which influence the cffi- 
ciency of combustion, the nature ard magnitude of the verious 
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losses which occ¥® An commercial furnaces being defined and 
some suggestions Oered for improving the economy of working. 
In this, and also the succeeding chapter (XIV.) on heat- balance 
calculations, the problems relating to the heat wastcd in the 
exit products of combustion are extensively treated. The 
sixteenth chapter deals with the propertics and use of liquid 
fuels ; after explaining the operation of oil burners the author 
briefly describes the proccss of decomposition and the reactions 
which take place before and during combustion, concluding 
with an approximate statement of the evaporative value of 
solid and liquid fuels. 

Five appendixes contain a list of reference works on the 
subject, conversion tables and a dissertation on true and mean 
specific heats. The book contains upwards of 60 illustrations, 
and there can be no doubt that such a really excellent work 
will be appreciated by the engineering profession and be found 
of utility to all who are interested in the economical control of 
fuel consumption. O. L. P. 
Exampies in Applied Electricity. By C. G. Lams. (Cambri lac, 

: Th: University Press.) Pr. 61. 2s. 6d. net 

The ds given in this pamplilet have beo collectcd 
principally from various test papers set to the students in the 
Cambridge Engineering Laboratory, supplemented by ques- 
tions from the papers set in the Mechanical Science Tripos. 
The questions take the form of short papers which become 
progressively more advanced, and the answers to the questions 
are given at the end of the pamphlet. No questions on poly- 
phase currents, wireless telegraphy, &c., come into this scheme ; 
it is limited to the range offered by the A papers of the Mecha- 
nical Science Tripos. Teachers will no doubt find the col- 
lection useful. 


SIMPLE TRANSFORMER FORMULZE. 


BY J. K. CATTERSON-SMITH. 


The following dimensional formula for alternating current 
transformers is an obvious development of the d?1 expression, 
which has proved of such utility in comparative machinery 
. work, and although various modifications and elaborations of it 
have already appeared, so that it is by no means novel, it is 
thought that the simplicity of the following may make it useful 
to somc. 

SUMMARY. 
The size of a transformer is given by :— 


K.V.A. x 10? 

xf f Xx AB x constant. 

where the constant —0-45 for single-phase core type and shell 
type as shown (Figs. ] and 2). 

—(0-30 for three-phase combined core type 
(Fig. 3.) 

— (0-15 for three-phase combined shell type 
(Fig. 4). 

—0-45 (1—7) for single-phase auto-trans- 
formers (Fig. 5). 


A.B. x D.L.— 


3) LP 


33 3) 


SYMBOLS. 
A — dimension of winding space in centimetr s. 
B — dimension of winding space in centimetres. 
D — dunension of iron space in centimetres. 
L — dimension of iron space in centimetres. 
~ — cycles per second. 
f; —iron space factor — nett iron section +D x L. 
f. — copper space factor = nett copper section +A x B. 
A — current density in amperes per square millimetre. 
B mas. crest value of flux density in lines per square centimetre. 
Z,-: primary turns per phase. 
Z,-— secondary turns per phase. 
r — transformation ratio —Z,/Z,. 
8 — ratio of cost of finish: d copper to finished iron per cubic 
centimetre. 


r—L--D. 
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oe DERIVATION. 


1. Single-phase Transformers.—(a) Core type es in Fig. 1. 
(b) Shell type as in Fig. 2. 
For both types :— 


| |LxE 
Se ary O: VA. IL C 
cond^ry output K.V.A 1,000 


Secondary ampere turns—Z,I,, ard if it be omen that 
half the space is taken up by the secondary winding, 


Hien 2j 9 i L2 en 
L- 100 A.B./.* A 
or = oy : 
Further. 
Secondary E.M.F., E,=4-44- x Bua x D.L.J;x Z, x 10:8, 
hence, 


Secondary K. V.A. —2-22 x ro x Baa X D.L./; x AA.B. f, x 1079 

or the core dimensions are given by :— 
] K.V.A. x 10? 
A.B. x D.D.-, .- 
x 2-22 ur Ms X Hh X ABs, 
2. Three- phase Transformers.—(c) Combined core tvpe as in 

Fig. 3 
3x LE 
S | Bur c MM ET 
econdary output K.V.A 1,000 

Secondary ampere turns —Z,I, per phase, 


and assuming that half the available space for each phase is 
taken up by the secondary winding, then 


Z.I,= mta, x f. A, 
100A.B. x f. 
OT, le T X A. S 
Further, E,—444x'u x Bans, x D.L./; x Z, x 10-78, 
hence, 


Secondary K.V.A.—3:33 x o x Bmax. X D.L.f; x AA.B./. x 10-9, 
or the core dimensions are given by :— 
9 
ABxDL= l K.V.A.x 10 


3:33 rv x ff X AB uns. 


(d) Combined shell type, as in Fig. 4. In this case the 


secondary ampere turns 
Zal; = 


Then, proceeding as before :— 
Secondary K.V.A.=6-66 x w x By, x D.L./; x AA.B./.x 10^ 9, 
or the core dimensions are given by :— 


1 KVA. x10 

6-86 wx file x AB nax. 
9. Auto-transformers.—Single-phase type as in Fig. 5. 
Total ampere turns = I,(Z, — Z,) - (15 — I4)Z;. 


—-; substituting 


A00A.B xf. 


9 
2d 


A.B. x D.L.— 


As I,= z where the transformation ratio r= 


Zi 
gives— 
Total ampere turns 2 L,[r(Z, —Z;) + (1 —7)2,], 
— 100A.B./,. A 
100. A.B./.. A 
a a (Z,— 2, +(1—r) Ze 


Further, the secondary E.M.F.— 
E,—444 x a x Bmx. Xx D.L fx Zax 1072. 
Then, substituting these two expressions in the power 
equation— 


T I, X E, 
givca Output K.V A.= 1,000 
K.V.A.-— 1. x232x e x Bu x D.Lf x AABfeX 1075, 


(1—r) | 

pat Se a eee 
* This is justifiable because these expressions are intended for pre- 
liminary design; the final dimensions will be modified by heating and 


cfficiency considerations. 
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hence the dimensions of the core are given by :— For a given output D*L — constant =c=zD‘. 
ABxDL-- l i K.V.A. x 109 | ied Substituting for D and L terms of c and z in the cost equation 
l l l i 2-22 rU X file X AB nas. | pes DU. C 9 ? } -l 
Th's equation it will b» seen differs from th^t for a single- osi in (Sf t sf rt + 38/274), 
phas: transformer only i1 the factor (1 — 7), and thus, as is wel! Thus, the cost will be least wh-n the quantity within the 
bracket is a minimum. Calling this quantity Q, then :— 
d 9 : 
TS - AOI esf aat deor i, 
which equates to zero when 
z 9sf. 
gue Se. e 
3fi+ sf. 


For example, in a shell design having space factors 
{.=0-5 ond /, 20-8 the best ratio of L/D (i.e., z) will depend 
upon the relative specific cost of copper ard iron, if :— 


$—2-0 then z or L/D—2:65, 
s=3-0 = 3-46, 
s= 4-0) = 4-08. 


Fil It should be noted that the variation of cost with x is not 

known, for transformation ratios greater than 1 : 4 (r=}) the | rapid in the region of minimum cost, and therefore the ratio of 

saving in cost effected by the use of an auto-transformer in L to D may depart considerably from these values without 

place of an ordinary transformer is not in its?lf alone sufficient much influence on cost, whereas considerable constructione! 
advantages might eccrue In certain instances. 


generally to warrant its use. 

For example, some of the largest turbo-alternators now i i 
being built are to be directly connected to auto-transformers EXAMPLES OF APPLICATION. ! 

Case 1.—250 k.v.a. core-iype single-phase air-blast rail- 
way transformer connected to a 7,500-volt 25-cycle line and 
supplying (three in a bank) a six-phase rotary converter at 395 
volts. 

In order to allow sufficient air-space 2 low copper space factor 
must be used, and valucs of the constants may be as follows :— 


—2-10 amperes per square millimetre. 
Binax.= 11,000 lines per square centimetre. 
{,=0-73 (chamfercd core, no vents). 


/.— 0-295. 
À —0-60 D) 
B=35D ; A.BxD.L=1-72D4. 
Fic. 3. Fia. 4. L=0-82D J 
ich will rai | ne | A-BxD.L=, 1.x a: =1-12x 108 
which will raise the pressure from 4,500 volts at the machine BX UUS 95-73 x 0-95 x 0 x 11,000? 
terminals to 9,000 volts. Here 7-43, and the saving is large for OIT 
A.B x D.L is only 50 percent. of that corresponding to an ordi- s D= cue fen 


nary two-winding transformer. 
Proportions of Shell-ty pe Lransformers.— When the square | or, A—170 mm. B=1,000mm. D=280imm. L=230 mm. 
opening type (Fig. 2) 18 used there is a certain length of core Case 2.—250 k.v.a. three-phase combined shell-type oil 


cooled transformer for 20,000 to 2,000 volts at 50 cycles. 
Common values for constants :— 


A=2-0 
B... = 10,000. 
f,=0-85. 
fe=0-35. 
A-D ] | 
B=D |; A.B.xD.L.=23D*. 
L=23p | 
P 250 x 10? = 5 
E 76-66 ^ 50 x 0-85 x 0-35 x 2-0 x 10,000 NEQU 
which gives the most economical d sign; this length depends 4 71-26 x 105 
upon the relative cost of copper and iron and upon whether the n D= 25 7 15 em 


transformer is for high or low pressures. 
A square opening gives A=B=D or, A=150mm. B=150mm. D=150 mm. L=375 mm. 
and L-zD. ! Case 3.—25 k.v.a. auto-transformer for 500 to 395 volts at 


. . é s . " Q1 >. hl 1 a 2ajl-TV "1 re 
To determine z approximately it is necessary to estimate tho | 50 cycles. Single-phase air cooled shell-type with squa 


cost of iron and copper in the design, thus :— openings. 
: Constants, A=1-75. 
Copper volume — V.— A.B.f,(2L - 2z1D) approximately, B, =: 12,000 (with alloyed s‘e2!) 
Or, Bay, = 2f, D?L + 6f. D3. f, 0-90. i | 
Iron volume V; 6D?L f, j VAS. 
If s= ratio of the cost of a cubic centimetre of copper to iron, A=D 
then cost of active material «V;+s8V,, B=D }A.BxD.L=3D*. 
or c 6D?L/; 4- 2sf.D?L 4- 6sf.D3. L=3D, 
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woe 


395 | 
Transformation Yàtio r= =(0-79 and l—r=0-21. 


l 25 x 10? 
S. À. L= = &s.--- — re gaias ; -21 
Pap 2:22 A 50 x 0°90 x 0-45 x 1-73 x 12.000 € oet 
=5:55 x 104, 
4 /5.55x 104 
Or, D= 2 =11-7 cm. 


3 


or, A, Band D=120 mm. and L=360 mm. 

N.B.—If an ordinary single-phase transformer (two-winding 
type) was used instead of an auto-transformer, the value of 
A.B x D.L would be over four times larger than the above. 


CORRESPONDENCE. 


— EEE 
TRANS-PACIFIC WIRELESS TRANSMISSION—TIE 
EFFICIENCY OF THE ARC. 

TO THE EDITOR OF THE ELECTRICIAN. 

Sir: On page 522 of No. 1,804 of the 13th inst., Dr. W. H. 


Eccles discusses the subject whether the arc system or the 
modern spark excitation (shock excitation) is of higher 
efficiency in generating high frequencies. He states that with 
the aid of the arc system under the most favourable conditions 
about 25 per cent. of the primary d.c. energy is transformed 
into high-frequency currents, but using the modern spark 
methods more than 50 per cent. is gained, t.e., more than 
double the amount. 

These statements correspond perfectly with the results of 
our measurements and observations. Dr. Eccles, however, 
omitted to discuss another question of great importance be- 
longing thereto, namely, whether there is a difference in the 
range between the undamped arc oscillations and the damped 
oscillations generated by sparks, provided that the frequency 
and energy in the antenna are equal in both cases. 

One could, for instance, assume that, notwithstanding the 
lower economy of the arc, the undamped oscillations would 
give a greater range in consequence of a less atmospheric 
absorption, or because the energy is used up to better advantage 
at the receiving station. This question has lately been in- 
vestigated and cleared at a station of the Telefunken Company. 
An input of 1‘5kw. was applied to the same antenna, using a 
wave-length of 1,750 m., first generated by spark excitation 
with 1,000 sparks and a damping of 0:05 afterwards by a high- 
frequency machine producing undamped oscillations. The 
effect of both transmitters regarding the range was measured 
at different distances and at different times, and the final 
result showed that the same energy was received at the 
receiving station during the day and also at night, no matter 
whether damped or undamped oscillations were used. An 
exception, however, occurred at times of atmospheric distur- 
bances. In such cases the “singing” signals which were 
transmitted by the sparks could be heard with a greater in- 
tensity than the undamped signals, judged by the noise. The 
decrease in the sound intensity of the undamped signals was, 
of course, the effect caused by the difficulty in distinguishing 
noises from the disturbances, both being of the same character. 
It seemed to be that the signals in comparison with the 
atmospherics were weaker than the “singing " sparks. 

In general, therefore, undamped oscillations require a larger 
energy in the antenna than the damped *'singing " sparks, no 
matter whether the former are generated by arc or by a high- 
frequency machine, if in both cases equal security of service is 
to be obtained in countries of strong atmospheric disturbances, 
such as in the tropics.—I am, &c., 


Berlin, Dec. 23. GRAF ARCO. ` 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : With your permission I will ignore the vinegar and the 
gall of Mr. Chambers’ comment on my letter of the 9th inst., 
and will remain on the scientific plane proper to your columns. 


In the first place, vout correspondent urges that more 
measurements are wanted on such oscillation generators as the 
Marconi disc discharger. I fully agree—the more measure- 
ments the better. But by stating this truism your corre- 
spondent shows that my argument was not put so clearly as I 
hed hoped. Let me briefly summarise it here. My proposition 
wes that, at present, scientific measurement is far more 
urgently necded in the case of the high-power are method than 
in the case of the high-power short spark methods; and the 
two-fold reason is that deduction from existing knowledge 
indicates that the high-power arc is less efficient than the low- 
power arc, while the contrary is true of the modern high-power 
spark. The stress laid by Mr. Chambers on the question of the 
efficiency of small-power Marconi ship sets (which were not once 
alluded to in my letter) shows he has entirely missed my 
endeavour to comment solely on high-power plants. 

In the second place, your correspondent invites me to state 
the “ quantitative assumptions ” on which my new theory 
of the action of the single-disc discharger is based. I cannot 
claim that I have ever given, recently or at any time, directly 
or indirectly, any new theory of the matter. Perhaps he is 
recalling that, in a Paper written some three years ago, I made 
th» rather obvious remark (perhaps not for the first time) that 
Marconi's studded disc, when used with long waves and driven 
at high specd as in long distance stations, destroys the primary 
spark relatively soop after its formation, and leaves the 
antenna free to vibrate without reaction from the primary. Its 
mode of action is thus very analogous to shock excitation as 
realised in practice. But to prevent misapprehension I must 
point out that this is not all that is to be said about the remark- 
able phenomena accompanying the electrical discharge between 
metal surfaces in rapid relative motion, as those who remember 
Marconi's smooth-disc experiments will understand. 

I beg leave to take this opportunity to correct a mistake in my 
last letter. I stated that under certain comparable circumstances 
the local waste heat in the arc was twice as great as that in 
the modern spark. Instead of the word twice I ought to have 
written the phrase more than four times.—I am, &c., 

University College, London. W. H. EccLEs. 


THE MARCONI ENQUIRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: My attention has been called to a statement made by 
Mr. Beech Thompson, in your report of the proceedings of the 
Marconi Agreement Committee (THE ELECTRICIAN, Nov. 22, 
p. 276) to wit : 

* Although the U.S. Government were under contract to 
have and actually had installed what he believed were Fessenden 
instruments at their Arlington station, they asked for the 
Federal Company's instruments to be put in, and as a result 
they now wantcd the Federal Company's instruments for all 
the wireless work the Government did." 

I wish to advise in connection with the above quoted 
remarks that the Government Arlington station is at present 
equipped with a 100 kw. Fessenden set which was contracted 
for by the U.S. Navy Department in the early part of 1909, and 
the installation of which is just being completed owing to a 
long delay on the part of the Government in securing a suitable 
and satisfactory site. 

With reference to Mr. Thompson's statement that the 
Government requested the installation of the Poulsen system, I 
will state that, to the best of my knowledge, a set is being put 
into the Arlington station for the purpose of demonstrating 
to the Government what can be accomplished by the Poulsen 
system. When in Washington some two weeks ago the only 
part of the Poulsen equipment that was then on the floor was a 
500-volt direct-current dynamo which has been leased, judging 
from the name plate, which bore the title ** Property of the 
Gregory Electric Co., of Chicago, Ill." I was informed by the 
officer in charge of the station that it was proposed, for the 
purpose of the test, to drive this machine by means of a belt 
from the motor supplied with the Fessenden equipment. To 
the best of my knowledge this Poulsen equipment has been put 
in by the Federal Company without expense to the Govern- 
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ment, at the solicitation of the Federal Wireless Telegraph 
Co.’s Americen operators of the Poulsen system, for the purpose 
of d:monstreting their system ; and I believe there is, at the 
present time, no contract between the Department and the 


water and telephone companies' property or to the distribution 
systcm. It was therefore necessary to adopt some other 
method of overcoming these difficulties. 


_ I give below the advantages of the arrangement that 


Wireless Company for the permanent equipment of this has been in use in Sheffield during the past 18 months. The 
opparatus in the station. As regards the last part of Mr. ! connections are shown in the diagram, which I think is self- 


Thompson’s remark, that the Government now wants the 
Federal instruments for all their wireless work, I will state that 
it hardly necds any reply in view of the above. I am in close 


touch with the Department of the Government in charge of this ` 


cpparatus, end can state with a feciing of great assurance tht 
Mr. Thompson's statement is Incorrec.. 

The above statement is sent in the mter.st of accuracy and 
not with the idea of assisting ihe Marconi Company in its 
efforts to smooth over the matter under investigation by ihe 
Parliamentary Committee. I will greatly appreciate it if you 
can find space in your valuable paper to publish the above 
lettcr.—I am, &c., 

National Electric Signalling Co., 

Pittsburgh, Pa., U.S.A., Dec. 16. 


S. M. KINTNER. 


EARTHED AND UNEARTHED NEUTRALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Mr. Peck's Paper upon *“Earthed and Unearthed 
Neutrals on Alternxting-current Systems" has raised an 
interesting discussion. 

The majority of the speakers agree upon the question of 
earthing, but none of them appears to give reasons why the 
current should be limited or unlimited. The question of 
earthing at Sheffield had to be settled some 18 months ago 
owing to the edoption of a three-phase supply, and I think the 
following information will be interesting to your readers. 


The two and three-phase systems cre interconnected by | 
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S:ott connected transformers, and the first point I had to 
decide was to provide an earth when the transformers were 
supplying three-phase current. The capacity of the trans- 
formers is 1,000 k.v.a. each, and at light loads they supplied 
three-phase current to several feeders. . 

It was undesirable to earth the three-phase system through 
the neutral connections of the transformers, the chief reason 
being that should an earth develop on any of the feeders the 
overload relays on the transformers would operate and thus 
cut off all the supply, including the earth connections, without 
indicating the faulty fecder. Up to the present, earthing 
through a resistance on alterneting-current systems only follows 
a similar arrangement with a direct-current three-wire system 
et 500 volts. 

The use of limiting devices now generally employed on 
E.H.T. three-phese systems causes an abnormal rise in pres- 
sure in the neighbourhood of the fault. On the other hand, 
to allow 500 amperes to stray between the fault and the 
neutral point of the system is not beneficial either to gas, 


EHT 
Bus Bars 


fime Limit 

Overioad ‘Relay 

and Ferranti-Pield 
Discriminating D.vice 
for Barth Current. 


explanatory. | 


1. The personal element of switching a working generator 
or transformer to earth is obviated. 

2. No expensive automatic selecting device is rcquired. : 

3. The earth current is limited to 51 amperes, which is the 
current necessary to trip the Ferranti-Field discriminsting 
device. 

4. The carthing device was built by the British Elcctii: 
Transformer Co. and is in the form of a transformer arrangcd 
with primary star-connectcd and secondary delta-connectcd. 
lluving the seconlary delta-connected ensures that th: neutral 
point on the primary ts always at earth potential, as proved by 
erperiment. 

5. The earthing transformers are arranged to operate the 
{rip coils of the respective switches in parallel with the over- 
load and reverse relays. | 

6. The power taken by the earthing transformer is 1,250 
watts. The capital cost is approximately £150.—I am, &c., 

Electric Supply Department, 


Sheffield, Dec. 21. S. E. FEDDEN, Manager. 


ELECTRICITY IN THE DRAWING OFFICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Fresh applications of electricity are always welcome, 
both to the manufacturer and to the centra! station engineer, 
so I suggest to their attention two which I believe are new. 

There is a convenient little fan and heater much used by 
hairdressers, one of which I obtaincd for the purpose of drying 
apparatus. When this was shown to Mr. R. W. Paul, he 
immcdietely proposed its use for drying the ink on tracings. 


Everyone knows the delay of waiting for the ink to dry before 


the set square can be placcd on the tracing again, and this idea 
streck me as very happy. 

The sccord sugg.stion refers to blue prints. These 
often appear in an uneven condition, troublesome to 
work with, and I have been accustomed, when further 
details were to be zddcd, to borrow the flat iron from 
the kitchen. An electric flat iron should be available 
in every drawing office, not only for this purpose, but 
also for smoothing out prints or cven tracings (if care 
be taken) that hsve com^ by post. Perhaps this is 
already in use, bat I have never scen it, nor the signs 
of 1t.—1 am, &c., 

Edinburgh, Dec. 22. 


` 


Francis G. BAILY. 


ELECTRICAL JOINT STOCK COMPANIES OF 1912. 


The following are the more important limited liability coin- 
panics, connectcd with the ‘electrical and allied. industries, 
registered during the pest year, with their capital :— 


Aberdare Elec. Eng. Co. £1,000 | Bennett & "l'apley ......... £5,000 
Abington Elec. Supply Co. 10.000 | Bill (S.) & €Co................ 4,000 
Albert Advertising (o.... 25,000 | Birchington & Westgate — - 
Alkaline — Accumulators, Electric Light Co. ...... 5,000 
Parl Coain............ 2.000 | Blandford Forum & Dis- 
Amazonas Engineering (o. 50,000 trict Electric Supply Co. — 7,000 
Anderson & Munro......... 3,000 | Boddy (G. M.) & Co....... 1,000 
Anglo-Argentine General Bourton - on - the- Water 
Electric Co. ...........-... 65,000 Elec. Light & Power Co. — 1,250 
Anglo Engineering Co. ... 3,000 | Brilliant Are Lamp & En- 
Anglo-Swedish ^ Electric gineering Co. ............ 2,500 
Welding Co. ............ 15,000 | British Accumulator Co.... 13,900 
Arc Svnd. (Ltd.) ......... 4,000 | British Ackley Brake & 
Argentine Tramways & SUDDIV Sourire iini ar o: 10,000 
Power Co. ............... 500,000 | British Arc Welding Co. 
Auto Electric Transmission 10,000 (Mersey) iocos enero 20,000 
Henry Bacchus ............ 15,000 | British Economical Lamp 
Bagdad Tramways & Elec- COo a EEN cs 10,000 
tric Lighting Synd. 3,105 | British Electric Equip- 
B: Cafeen ast 25,000 ment Co. ............. ee 3,000 
Beal (William) & (o....... 6,000 | British Pneumatic Rail- 
Beauly Electric Supply Co. — 1,000 way Signal Co. ......... ,000 
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British Union Lamp Works £10,000 
Brompton & Kenstigton 


Accessories CO. ......... 10,000 
Budleigh Salterton Elec- 

tric Light & Power Co. — 7,000 
Caledonian Telephone (New 

System) CO. ............ 2,500 
C'allender's Share & Invest- 

ment Trust ............... ,000 
Canadian British Engi- 

neering Co................ 205,000 
Chatwin (Thomas) (Ltd.) 50,000 
Churton. (T. Harding) & 
mE pon 10,000 
Circuitus Power (Co. ...... 50,000 
Cirencester Elec.Supply Co. — 6,000 
Collings- Bishop ............ 5,000 
Commercial Cable Co. ... 2,000 
Commercial Electric Co.... 5,000 
County of Dorset Electric 

Supply Co. ............... 75,000 
Coventry Electric Clock Co. 15,000 
Creed, Bille & Co. ......... 100,000 
Dent & Co. & Johnson... 5,000 
Dubilier Electrical Synd. 10,000 


Dublin Southern District 
Electric Supply Co....... 40,000 


ilectrie Appliances Co.... 8,000 
Electric Blasting Appara- 

TUBA COs Lasiéebecubz Cice ees 20,000 
Electric Hammers (Ltd.) — 5,000 


Electric Lamp Regenerators 50,000 
Electric Marine Propulsion 60,000 


Electric Speller ............ 6,000 
Electric Tramways of Ri- 

beirao Preto, Brazil...... 210,000 
Electrical Improvements — 5,000 
Electrical & Industrial In- 

. vestment Co. ............ 400,000 
Electro-Chemical Develop- 

Ments MR 20,000 
Electrograph (Ltd.).. 3.000 
Electro-Osmose Sv ndis. bee 2,300 
Enniz Electric Light & 

Power C0: cavvetek reet as 1,000 
Fallot Incandescent Lizht 
BM rS 5,000 
Farringdon Electric Light 

& Power €'o................ 2,000 
Finch & Wheeler............ 3.000 
Fleet Brass (o. ............ 3,000 
Fictcher's Electric Fittings — 1,000 


Foreign Construction Synd. 10,000 
Fuller (John €.) & Son ... 10,000 
Furser (W. J.) & Co. ...... 20,000 
Galletti’s Wireless Tele- 

graph & Telephone Co. 155,000 


Gambrell Bros. ............ 10,000 
Gear Grinding Co. ......... 50,000 
(Germain CO... e ccceeeeeee 10,000 
Gl wgow Electrical Engi- 

neering Co. ............... 1,000 
Gledhill-Brook Time Re- 

corders — ........... ees 10,000 
Gleeson, O'Dea & Co. ...... | 5,000 
Albert Green.................. 16,000 
Griesheim Elektron ...... 5,000 
Hallamshire Electric Co... — 2,000 
Honiton & District. Elec- 

tric Supply Co. ......... 7,000 
Humphreys & Glasgow ... 100,000 
Hydro Elec. Concessions 21,000 
Hydro Electric Power & 

General Trust ............ 500,000 
Hkeston Motor & Elec- 

trical Engineering Co.... £5,000 
Imeson, Finch & Co. ...... 5,000 
lIuternational Bleachers’ 

VOY Piles assbessiatuter spei 5,000 
TAAL A weposveserttr edere ies 5,000 
Johnson Siens............... 3,000 
Kerswell, | Faulkner & 

Hamlyn ers 6,000 
King, W. Isis teres 5,000 
Krupka & Jacoby ......... 5,000 
Landis & Gyr ............... 2,000 
Leitner (France)............ 4,000 
Lemington Glass Works... 25,000 
Letters Patent Insurance 

(CUL T das veEOR EPI SARADUME 230,000 


Listowel Light & Power Co. 2,000 
Liverpool Traction, Light 
& Power Investmt. Trust 5,000 


C omaamme ee PA eae 


Llanelly Motor & Elec- 


trical Engineering Co.... £5,000 
London & Suburban Trac- 

1190 C Oc voee rcx xtv ea 3,250,000 
Londrome Svnd............. 8,000 
Lowden (James) & Co. ... — 5,000 
Lumen Fittiags Co.......... 2,000 
Major, Steven: & Coates... — 5,000 
Martyn (S. W.) & Co..,.... 10,000 
Massey, B. & S............... 110,000 
Maximum Maygacto Co.... 5,000 


Menai Bridge Elec.Supply('o. 2,500 


M. E. Synd. (Ltd.) ......... 20,600 
Metal Plates (Ltd.)......... 0,000 
Mid-Flintshire Light Rail. 

way CO. oen un 2,000 
Modern Kitchens............ 1,000 
National Alloys ............ 6,000 
National Electric'limes€o. — 5.000 
Naylorgraph  ............... 3.000 
No "Cell. re poca aet ute 3,000 
Norris, Henty & Gardners 45,000 
Nor h Berwick & District 

Elec. Light & PowerCo. — 7,500 
Oil & Gas Turbine Synd.... 15,000 
Optalyte: 5iecedeesiss ose tss 5,000 
Orford Electric Light & 

Power C0. oss ebpordtertus 1,000 
Perak Hydro - Electric 

Power Synd._..........4. 10,000 
Photos Miners’ Electric 

Itl. node b rin yes 5,000 
Pictorial Telegraph Synd. . 8,200 
Pintsch's Electric Mfg. Co. 30,000 
Power Synd. of S. America | 33,000 
tadio Signal Co............. 1,000 
Ready Synd. ............... 10,000 
Kobinlyte (For'n Patents) 10,000 
Rotherham Elec. Eng. Co. — 2,000 
Rural Districts Electric 

Undertakings ............ 50,000 
Rushden & District Elec- 

tric Supply Co. ......... 25,000 
Rushmore Lamps ......... 20,000 
‘ Safetce " Controlling Ap 

pliances Co. nicer 7,000 
Scottish Tube Co. ......... 199,000 
Scvenoaks & District Elec- 

tric CD evan epe 40,000 
Sheflield Electric Steel 

Castings Co................ 4,000 
Sheffield Electric il Engi- 
“neering Co. ............... 3,000 
Silent Electric Clock Co.... — 3,400 
Smith (H. W.) & Co. ...... 5,000 
South American & General 

TAI I E E 50,000 
South American Rail-less 

Traction Co.  ............ 2,000 
Southwold Electricity 

Wotks areeni turada 10,000 
Spanish & General Wire- | 

less Drüst eie eeexuve 350,000 
Stoffels Electric Switch Co 25,000 


Talgarth Electric SupplvCo. — 1,500 
Tampico Electric Light, 
Power & Traction ...... 250,000 


Telephone Accessories Co. — 1,500 
Thursfield (C. J.) & Co. ... — 7,000 
Titan Lift Co. ............... 2,000 


Tramways, Light & Power 600,000 
Tramways (M.E.T.) Om- 


nibus Co. ............. 200,000 
Transvaal Mica C'o.......... 30,000 
Triplex Arc Lamp Co....... 2,500 
Turbine Gears............... 5,000 
Universal Radio Svnd..... 109,000 
Universal Wireless Supply 

COs eccevi sti ROMA IU ET de 2,000 


Vacuum Electric & Gas 


Heating Appliances ... 100.000 
Variable Speed Gear ...... 75,000 
Venner Signs ............... 11,090 
Voigt & “Haeffner (Eng- 

land EE EO EEE 10,000 
Wedmore Electric Light & 

PONGECO S C Gee ieees 3,000 
Weiss & Biheller (Canada) — 5,500 
White Metal Tubes......... 50,000 
Williams Electric Co....... 20,000 
X.L. Electric Co............ 20,000 
Yorkshire Incandescent 

Electric Lamp Co. ...... |. 2,000 


PROVISIONAL ELECTRIC LIGHTING ORDERS. 


ED 


During Octobcr and November we gave particulars of the 
noiiccs of intention to apply for Provisional Electric Lighting 
Orders in the 1913 session, and we now publish a complete list 
of the applications for ord ‘rs deposited with the Board of Trade 


by December 21, 1912. 


There is substantial increase in the total 


number of applications (47, against 36 in 1912 and 28 in 1911). 
On this occasion only three of the proposed orders affect 
Scotland, but there are four from Ireland. Of the applicants 
29 are local authorities and 25 companies or private individua!s. 


Title of Order and Area. 
Baildon Urban District ........................... 
Banbridge Urban District. ;................LLusuu. 
Barnet (Extension to Arkley) 


**06060a892969906927090060092598 


Barton-on- Humber Urban Distri:t ............ 

Basingstoke (Borough of Basingstoke and 
Parishes of Sherborne St. John and Basing) 

Beckenham Urban District (Extension to 
Parish of W. Wickham) 

Caerphilly (portion of Urban District) ......... 

Chipping Norton Borough ........................ 


Colne Valley (Parish of Pinner, Urban Dis- 
trict of Bushey, Parishes of Chorley Wood 
and Rickmansworth, and Urban District of 
Rickmansworth) 

Cwmamman Urban District .|..................... 

Dartmouth (extension to Parish of Kings- 
wear in Totnes Rural District and portion 
of Brixham Urban District) 

Derby (extension to Parishes of Chellaston, 
Little Eaton and Spondon in Shardlow 
Rural District ; Allestree, Duffield, Kedles- 
ton and Quarndon in Belper Rural District, 
and Parish of Mickleover in Repton) 

Doncaster (extension to Bentley-with-Arksey 
and Balby-with- Hexthorpe) 

Dromore Urban District ................. esee 

Dublin Southern District Electric Lighting 
Order (Urban Districts of Blackrock, Kings- 
town and Dalkey) 

Ellesmere Port and Whitby Urban District.. 

Feltham and District (Urban Districts of 
Feltham and Sunbury and Parishes of Ash- 
ford, East Bedfont, Hanworth, Laleham, 
&c., Littleton and Shepperton in Staines) 

Hazel Grove and Bramhall Urban District ... 

Itchin Urban District .............................. 

Leatherhead and District (extension to 
Parishes of Cobham, Stoke D'Abernon, 
Great and Little Bookham in Epsom Rural, 
and Effingham in Dorking Rural District) 

Lossiemouth and Branderburgh Burgh ...... 

Lytham Urban District....... oeae ae 

Marlborough Borough.......ssssessessesessossseseo 

Maxwelltown Burgħh........ssssseesssososcsoeossssso 

Menai Bridge (Urban District of Menai Bridg: 
and Llandegfan i in Aethwy Rural District) 

Mid-Sussex (Urban Districts of Cuckfield and 
Hayward’s Heath and Parishes of Lindfield 
and Cuckfield Rural) 

Neath Rural District (extension to Parishes 
or Hamlets of Dylais Higher, Neath Higher, 
Neath Lower, Resolven, &c.) 

Northwood and Ruislip (extension to portions 
of Parishes of Watford Rural and Rick- 
mansworth Rural) 

Port Glasgow Burgh.........sccccocsossecsssessesees 

Portrush (Urban District, portions of Rural 
District of Ballymoney and the Townlands 
of Glenmanus, Magheramenagh and Corrs- 
town in Coleraine Rural District) 

Rickmansworth, Chorleywood and District 
(Urban District of Rickmansworth, Parishes 
of Rickmansworth Rural and Chorleywood 
and portion of Parish of Chalfont St. Peters) 

Romford Urban District.........................-. 

Romford and District (Urban Districts of 
Romford and Tilbury, and Rural Districts 
of Orsett and Romford) 

St. Anne’s-on-the-Sea (Lytham extension).... 

Sevenoaks and District (Urban District of 
Sevenoaks; Parishes of Westerham, Bras- 
ted, Sundridge, &c., in Rural District 
of Sevenoaks, and Parishes of Oxted, Limps- 
field, Titsey and Tatstield in Godstone) 


Promoters. 
Urban District Council. 
Urban District Council. 
North Metropolitan Elec- 
trical Power Distribu- 
tion Co. 
Mr. Fred. Hopper. 
Corporation. 


Urban District Council. 


Mr. James H. Edwards. 

Chipping Norton Electric 
Supply Co. 

Colne Valley Electric Sup- 
plyCo. ^c 


Urbaa District Council. 
Urban Electric Supply Cy, 


Corporation, 


Corporation. 


Urban District Council. ` 
Dublin Southern Disirict 
Electriz Supply Co. 


Urban District Council. 
Mr. Fred. H. Edwards. 


Urban District Council. 

Urban District Council. 

Leatherhead & District 
Electricity Co. 


Corporation. 

Urban District Council. 

Marlboro’ Elec. SupplyCo. 

Dumírics Elec. SupplyCo. 

Menai Bridge Electricity 
Supply Co. 

Mid-Sussex Electric Light 
& Power Co. 


Rural District Council. 


Northwood Electric Lisht 
& Power Co. 


Corporation. 
Urban District Council. 


Mr. R. E. H. Fisher. 


Mr. Wm. Thos. Pres sland. 
County of London Elec- 
tric Supply Co. 


Urban Distiict Council. 
Sevenvaks& District. El:c- 
tricity C». 
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Promoters. 
Urban District Council. 
Birmingham District 
Power & Traction Co. 
and Shropshire, Wor- 
cestershire & Stafford- 
shire Electric Power Co. 
Urban District Council. 
Corporation. 


Title of Order and Area. 
Skelton and Brotton Urban District ...... 
Smethwick (Amendment) 


eeoncece 


eee eteeoseeoseteoocesen 


Southborough Urban District............... cee ees 

Stoke-on-Trent (extension to portion of Ur ban 
District of Wolstanton United) 

Stroud (Urban District and portions of Rural 
District of Stroud) 

Truro Borough ..................... E E osen 

Truro and Distric t (City of Truro, Parishes of 
Kea, Kenwyn Rural, St. Clement Rural, &c. 

Watford (extension to Parishes of Abbots 
Langley and Sarratt and portions of Parish 
of Watford Rural) 

Weaverham District (Parishes of Weaverham- 
cum-Milton, Acton Cuddington and por- 
tion of Parish of Oakmere in Rural Dis- 
triet of Northwich) 

Wellingborough (Amendment) ............. es 


of 


Mr. James H. Edwards. 


Corporation. 
f1* ' 4 
Truro Gas Co. 


Urban District Couacil. 


Weaverham — Eleciriciiy 


Supply Co. 


Wellingborough Electric 
Supply Co. 

Wolverhampion (extension to Parish Corporation. 
Bushbury in Rural District of Cannock) 

Wood Green Urban District ........... T N. Metropolitan Electrical 


Power Distribution Co. 


ANNUAL PARLIAMENTARY RECORD. 


In accordance with our usual custom we give a list of the public 
and private bills relating to electricity supply. electric railways and 
tramways, &c.. which have been passed during the 1912 Session of 
Parliament. So far as electrical engineering is concerned the current 
Session, which will probably create a record both in regard to its 
length and the importance and complexity of the public measures 
discussed, was a very poor one. Only one public Act has been 
placed on the statute book—viz., the Light Railways Act ; and the 
private Acts were not up to the average in cither numbers or impor- 
tance. Some comments on the past year's legislation appear in 
another column :— 


Public Acts. 


Expiring Laws Continuance. | Light Railways. 


Provisional Order Confirmation Acts. 
Electric Lighting. 

#lectric Lighting Orders Confirmation (No. 1). 

Electric Lighting Orders Confirmation (No. 2). 

Electric Lighting Orders Contirmation (No. 3). 

Tramways and Trolley Vehielcs. 

Tramways Orders Confirmation. 

Bradford Corporation Trolley Vehicles Order Confirmation. 


Confirmatory Acts under Private Legislation (Scotland) Act, 1899. 
Clyde Valley Electrical Power Order Confirmation. 
Glasgow Corporation Order Confirmation. 


Private Aets. 
London United Tramways. 
Metropolitan Distriet Railway. 
Metropolitan Railway. 
National Electrie Construction Co. 
North Ormesby, South Bank, 
| Normanby & Grangetown Rail- 
less ‘Traction. 
Preston, Chorley & Horwich Tram- 
i wavs. 
| Ramsbottom Urban District Rail- 
less Traction. 
Sidmouth Urban District Council. 
Stockport Corporation. 
Swansca Corporation. 


Birmingham Corporation. 
Bognor Gas Light & Coke Co. 
( Electricit v). | 
Brighton Corporation. 
Dover Corporation. 
Edgware & Hampstead Railway. 
Ericht Water & Electric Power | 
Great Eastern. Railway. 
Hove Corporation. 
Keighley Corporation. 
Lanark (€ ‘ounty) Tramways. 
London & North-Western Railw av. 
London County Council ( 'l'ram- 
ways and Improvements). 
London Electric Railw av. 


The Sheffield Corporation Bill has been through both Houses of Par- 
liament, but as the House of Lords inserted their standard wiring clause 
and the House of Commons have decided to insist upon the original form 
of the clause being reinstated, the fate of the bill is stl uncertain. 
It is, however, probable that the Lords will adhere to their decision. 


In the following cases the promoters cither did not proceed. with the 
projected measures or the bills were withdrawn :— 

Brighton District Tramways (not proceeded with). 

Brighton, Hove and District Rail-less Traction (not proceeded with), 

Canvey Deep-water Wharf and Railway (vot proceeded with). 

Metropolitan Electric Tramw avs (withdrawn). 

West Ham Corporation (withdrawn), 


— — — o 


i 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENT COMMITTEE. 


We continue our report of the procecdi igs before the Select Committee 
appointed to consider the proposed Marconi Agreement. The following 
brings the proceedings up to the adjournment over the Christmas 
holidays ;— 

Sir Henry Norway , M.P., w s further examined :—- 

By Mr. Mooney: Are you not of opinion that in regard to these six 
stations the Marconi Company are merely contractors, bound to hand oves 
the stations in full working order, lock, stock and barrel, to the Govern- 
ment ?— Physically to hand them over, but not to hand them over uncon- 
ditionally, because the Government remain bound by the conditions as to 
inspection, royalty and so on of the agreement. 

In your speech in the House of Commons you said the Marconi Com- 
piny had every inducement to make their installations in these six 
stations both of material and electrical energy. much in excess of what 
was absolutely necessary; Why ?—The inducement obviously is that 
under this agreement the Marconi Company would not be concerned in 
any way with working costs; therefore, as a measure of precaution, they 
would put a vast quantity of electrical energy into their aerials with a 
view to securing communication, They are to be piid a royalty on the 
gross receipts apart from working costs, 

But the Government engineers have to pass the specification ?—Yes, 
but it would be obviously ridiculous for the Government engineers to 
specify to the company what energy they should use. I suggest that if 
the Marconi Company are in such a superior position that nobody else 
can be asked to tender or their opinion be considere ', no Government 
engineer would be in a position to dictate to the company what energy 
they should or should not use. 

Then. with regard to the estimated revenuc from which th» Marconi 
Company are to obtain their 10 per cent. royalty, as you suggest of 
£250.000 a year, you will remember that Sir Alexander King and Mr. 
Wilkins both clearly stated that this revenue was to come from the six 
stations and was an entirely rough estimate *—Yes. 

In discussing the indenture of surrender and agreement of Sept. 29, 
190), you stated that `“ the Postmaster-General has already acquired for 
cash payment every right from the Marconi Company that he needs, and 
that the new agreement is superfluous.” I think your argument was 
that under this agreement he has the right to use the Marconi pitents *— 
Yes. 

But clause 3 of that agreement aad sub-sec. (2) of that clause set out 
the purposes for which the patents can be used, and the paragraph I think 
you rely upon provides that if the Postmaster-General desires to use 
these inventions for communication between any station in the United 
Kingdom and any station in the British possessions or any foreign 
country, such use shall be on terms to be agreed upon in accordance with 
the provisions of sec. 29 of the Patents and Designs Act. 1907 ? Do you 
say that, in your opinion, this is the section which gives the Post master- 
General the right to use the patents ?— Yes, with other parts and quali- 
fications, This is the main part. 

Do you know that the Patents and Designs Act, 1907, only applies to 
the United Kingdom? Can you show me where they would have the 
right to crect a station in another British possession and to send, say, from 
Cyprus to that British possession ?—No, unless the principles of the Act 
have been extended and are in force in any other place; but I would like 
to ask, If the British Government cannot, under this agreement, com- 
municate practically by Marconi wireless patents from the United King- 
dom to a British possession, what is the meaning of this clause ? 

Having read this clause, do you still hold that all the Marconi patents 
have passed to the Government for the purpose of these Imperial stations? 
—1 hold that all the Marconi patents, present and future (and all their 
assistance necessary to use them), pass to the Government for use for 
transmission from the United Kingdom to a British possession under this 
Act. The fact that the Act may not run in any puticalar British pos- 
session would hardly of itself be sufficient, under the circumstances, to 
cause the wireless chain to be held up. 

But it was, in your opinion, under this Act and the agreement that the 
Marconi patents had passed ?—Yes. 

But if there are different patent laws in every plaice where a station is 
to be put up. how can you apply an Act of the British Parliament to those 
possessions ?*—1 am not sufficiently a constitutional lawyer to answer 
that question without time to consider the matter. 

But, supposing we have the power to exercis* the right. under sec. 29 
of the Patents Act, who would build the stations? I am going upon the 
assumption that the matter is urgent. Supposing the Committee de- 
cided that there is urgency and the Government exercise the right which 
you say they have under sec. 29 of the Patents and Desigas Act, what 
department of the State isto put up the stations ? —1 have made my sug- 
gestions in my stitement. 1 am not at all sure that, however much 
urgency exista, there should necessarily be any delay or any serious delay 
beyond a month or two in following out these suggestions; 1 know the 
Committee of Imperial Defence suggested two ve urs ago that the matter 
was extremely urgent, and that highly placed officials at the War Office 
and Admiralty have im pressed this urgency upon the Committee. 

Then, aa to secret processes, you say that the question of secret p oc 2ses 
can be dismissed from further consideration *—I have stated that every 
expert wireless investigator knows what are the secret. processes. 1 do 
not mean this to be a mathematically accurate statement, 
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Do you attach importance to the right of inspection ?—Yes, I 
think this an important point. I have said nothing about it in my 
evidence, but I can conceive the right of inspection would be objection- 
able for many reasons. 

Then as to sites, would you buy for a Marconi, a Poulsen or a Gold- 
schmidt station the same amount of land ?—I would buy that part of it 
that would be essential in any case and would acquire an option upon that 
part only conditionally needed. 

And you suggest the Government should go on building power houses 
and accommodation for the staff ?—The same answer applies, when you 
know that a certain amount of electrical energy generated in the ordinary 
way would in any case be required, although if you introduce another 
system you might require to double it. 

And you would lay the foundations for the heavy machinery ?—I would 
prepare all the foundations. 

Then you suggest a small expert committee. That, of course, would be 
more delay ?—Of a few months probably, at the maximum six months; 
but I am not sure that they would cause the stations not to be in working 
operation by August, 1914. 

Then you suggest that tenders might be invited for masts, wires and 
steam plant; but what sort of masts? How could vou invite these 
tenders if you did not know what system you are going to put up ?— 
Quite easily ; vou would find out what manufacturing firms would tender 
and ask for tenders for, sav, Marconi, or Poulsen, or Goldschmidt masts. 

Then you say something about the cost *—] am noi going into the 
working cost. 

About the Goldschmidt alterna'or, vou say it will give a regular out- 
put of current. I take it you have consulted some wireless experts. 
Will you give their names? Who is the principal expert ?—I have no 
principalexpert. If vou wish to know where I got the information about 
the Goldschmidt alternator, I may say that the first knowledge 1 had on it 
was from an article describing it in THE ELECTRICIAN, the leading weekly 
electrical paper. The second information was from a German pamphlet 
written by Dr. Goldschmidt himself. 

You have stated the Marconi Company had acquired land in order to 
communicate between San Francisco and Honolulu ?—I quote this 
either from THE ELECTRICIAN or the “ Electrical Review." — I have no 
other authority. It was stated that the amount of land required was 
1,750 acres, that the station was to be similar to the Imperial wireless 
stations, and that 500 kw. was to be generated. 

You heard Com. Loring’s evidence as to the difficulty of constructing 
gn arc to take the continuous wave over a certain speed. He said: 
“ I do not believe it is possible at the present moment to design an arc 
lamp which will burn anything in the neighbourhood of 100 kw., much 
less 150 kw. or 300 kw." You do not agree with that ?—On the contrary, 
I think it is a matter of common knowledge, and I have said: “ If the 
physical difficulties of passing greater currents through the arc are or can 
be overcome." It is a purely practica! matter and the point is 'ea^hed in 
my suggestion that the Government should give notice that they will at 
@ certain time investigate any system of wireless telegraphy in actual 
operation. 

Then, to sum up, a new branch of the Civil Service, a new tender, and 
the buying of sites is all contingent on getting this Committee to adopt 
the view you hold—namely, that there is no urgency in this matter ?—I 
cannot admit that that is a quit» fair way of putting it. I have never 
raid there is no urgency. I have only given reasons for suggesting that 
the Committee should take the opinion of the highest authorities in the 
land upon it, and that there is not so much urgency as would preclude the 
delay of a few months for further scientific investigation at a moment 
when it is well known that we are in all probability upon the eve of great 
developments in wireless communication. 

By Lord Rosert Ceci: should like you to give me anestimateif vou 
can as to the extra delay that would be involved by the adoption of the 
scheme vou suggest as compared with the ratification of the contract ?—I 
Ree no reason why it should be more than a few months or should inevit- 
ably delay the completion of the stations beyond August or the end of 
1914. 

Suppose the result of your open competition-—that is the foundation 
df your scheme—were to be the adoption of the Marconi svstem, the 
delay would be the difference in time between the completion of the 
labours of this Committee and the definite adoption of the Marconi 
tender, less the preliminary work that you would be able to do in the 
mterval between those two dates ?—Yes, that states it fairly. 

If the result of the competition were to be the adoption of either the 
Poulsen or the Goldschmidt systems, is it your judgment that the instal- 
tations for these systems could be erected in less time than installations 
of the Marconi system *— Yes, probably considerably less. 

The Poulsen and the Goldschmidt systems are simpler than the 
Marconi ?—Yes. 

. The Marconi system is of a very complicated nature compared with the 
‘Poulsen system ?— Yes. 

The Marconi system is a spark system ?—0Of the persistent spark class. 

To what class does the Telefunken belong ?—It is the quenched spark 
system, a vital modification. 

With regard to secret processes, vou know the Admiralty maintain the 
very strictest secrecy. How is that consistent with vour view that the im- 
portance of secrecy in wireless patents is not great ?—I do not think the 
two cases of the Marconi and the Admiralty systems are quite parallel. I 
Spoke of secret processes used generally in commercial systems. In re- 
gard to the Navy, from a strategical point of view I think it would be 
important that the system should be secret. 

You have stated that other countries have found no difficulty in 
obtaining sufficient wireless experts to carry out their own work. lIs 
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there any special circumstances about this country which would make 
it more difficult ?—In view of the very high rank of the men of science we 
have, our experience as a nation and our enterprise, we ought to be in a 
better, not à worse position. 

Would vou, on the whole, from the technical point of view, prefer that 
the work should be done by the Admiralty or by an independent con- 
tractor ?—I think it would be better done by an Imperial department, 
created ad hoc, on which Admiralty and civilian science would equally be 
represented, and they could make use of any process that they thought 
from time to time was the best. 

We have been told a good deal about '' jamming.” Is there any differ- 
ence between the various systems in that respect ?—Yes, the best system 
is a continuous wave, because of the greater purity of its wave, as its 
more accurate generation is very much more selective and avoids jamming 
to a much greater extent. 

And what is truc of jamming is equally true, from another point of 
view, of tapping ?*— Continuous high-speed working would be much more 
difficult to tap than the key.speed spark system. Anybody can tap 
ordinary spark key work. I could do it myself all the time. , 

Is there any experience of very long distance wireless telegraphy in the 
tropics, and particularly overland in the tropics ?—I only know of work 
carried out by the Telefunken Company in South America, but only over 
a distance of about 1,000 miles. l 

You have told us of the difficulties through atmospheric disturbances 
of the spark system, and you have told us of the difficulties the Poulsen 
people are in of driving a sufficient current through their arc does that 
difficulty apply to the Goldschmidt system ?—No, the systems are 
entirely distinct. 

Is there any difficulty that you know of in carrying out the Gold- 
schmidt system on a large scale ?—I can s e no difficulty in theory. 

By Mr. FALcoNER : In your estimate of cost you assume that each of 
the stations would be working 20 out of the 24 hours, and in that 24 
hours you use 4,000 units—that is, a load factor of 70 per cent. or some- 
thing over, and you instanced the case of the generation cost of the 
Westminster Electric Supp!y Co. (1-47d.). You add something like 
90 per cent., making it 2d. “But these figures of the Westminster Com. 
pany include the cost of distributing the current through mains, of 
which there are about 1,000 miles in the streets of London ?—Yes, it is 
the total working cost, including distribution and maintenance of mains. 

If you deduct cost of distribution and maintenance of mains are 
generating costs reduced to about one-third ?—I dare say. The calcu- 
lation would certainly have to be considerably reduced. 

You do not know what is the cost of running at any of the Marconi 
stations ?—No. 

By Mr. Boorn: I understand the alternative systems in your mind 
to the Marconi are on the eve of producing great scientific results ?— Yes, 
that within the next few months can probably be put to a practical test. 

At the end of that time would they als» be in possession of business 
firms or in the hands of company promotors, do you think ?—I could not 
say. 

So that when we get to the end of the few months we are not at all 
certain that we shall have any responsible people we can make a con- 
tract with. There would then be a further period of delay in finding 
responsible people to work them. You do not know what company 
development there will be along with this development in wireless tele- 
graphy ’—No, that would have to be dealt with at the time. E 

Then in the meantime we might begin taking land and putting in 
foundation, and preparing for the work of the installation ?— Yes. 

Would you suggest that we should have in mind the Marconi system in 
the main or not ?—Naturallv, the Marconi system is so important that 
in making any preparations of the kind you would have it in mind. 

But the other systems would require a smaller amount of land, a 
smaller amount of power, and a smaller amount of plant, and you would 
take à smaller amount of land with the option of a larger amount, put in 
the beds for the power plant with a view to increasing it later on. Can 
you tell us of any enginecring works of any kind that ever put down their 
power plant on that system ?—I see no possible difficulty, but I have had 
no electrical engineering experience. M 

I have, and one or two other members of the Committce. The idea is 
80 strange to me that I wanted to get what foundation you have for the 
suggestion. Would it not entail an entire recasting of the power plant ? 
— No, I do not think so. " 

Would not this new department of yours involve a new set of State 
officials ?—I think they would be very useful officials and would earn 
their pay in an important matter. 

You said the Malta station had a range of 2,000 miles ?—I think that 
has been mentioned in evidence. 

I understood that that was exactly what was not stated—that thc 
Admiralty declined to state it ?—I thought it had been mentioned in 
evidence, but have evidently been mistaken. 


At this point a letter from the High Commissioner of the Common- 
wealth of Australia was put in in reference to the tenders, dated Dec. 19, 
obtained by the Commonwealth Goverament for the erection of two 
wireless stations at Pennant Hills, Western Australia, and at Applecross, 
near Fremantle. he letter stated that as to whether the new Balsillie 
system is on the wave or spark principle, it was on the latter, Regarding 
the question whether there had been aay experimental trials of the new 
system, and if so what were the day and night distances, the information 
was not in London, but the High Commissioner was cabling for 1t. 


Bv Mr. Gro. FABER : With regard to the question of urgency. did nct 
vou yourself, as a member of Parliament, press on more than one occa- 
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"gion during the summer session that this contract should be laid upon the 


table ?——Yes, and the Postmaster-General, I think on June 13, said it 
would not be convenient to give the particulars asked for by me. 

You raised the question again on July 16 and once more on Aug. 1 ?— 
Yes, it was almost the last day of July before the contract was laid upon 


the table of the House of Commons, and the discussion upon it, such as it 
. was, took place on the very last day of the Session. 


So that on the ques- 


, tion of urgency I think the delay in carrying out my suggestions would 


be very brief. -The advantage of having the best system would be very 


. great indeed, in the public interest, from the strategical, from the econo- 


mical, and from the Imperial aspects. 
You have expressed a view that the contract would give the Marconi 
Company ‘something approaching a monopoly.” You here uscd a 


_ phrase employed in another connection by the Select Committee on the 


-Radio-Telegraphic Convention ?— Yes, in the report of the Sub-:om- 


mittee on Wireless Telegraphy as part of the report of the Merchant 


‘Shipping Advisory Committec, which uses quite important language 
-about wireless and the relation of wireless to the British Government. 


The phrase I have used from this report undoubtedly referred to what 
was, in that Select Committee's opinion, a virtual monopoly granted to 


-the Marconi Company at that time largely through the action of the Post 


Sir Oliver Lodge became adviser to the Marconi Company. 


Office. 

With regard to the Lodge-Muirhead patent and the position of Sir 
Oliver Lodge with the Marconi Company ?— There is no such thing as the 
Lodge-Muirhead patent. It is the Lodge patent. I understand that 
after Mr.'Justice Parker's decision in the matter of the Lodge patent 
I do not 
know this personally, but I understand it to be a fact. The Lodge- 
Muirhead system, in my opinion, ncver had a fair chance, as Mr. Justice 
Parker said in his judgment when granting the extension of time on the 
ground of inadequate remuneration, that the patentees had been 
seriously hampered by the refusual of a licence by the Post Office. 

Have you heard anything about an arrangement or prospective 
arrangement between the Marconi Company and the Telefunken Com- 
pany ?—I have only seen what all the world has scen, that they have 
settled their differences, which means, I infer, that they divide the world 
between them according to their respective influences, and this I regard 
as one further example in support of the contention I have put before the 
Committee, that by absorbing other important patents the Marconi Com- 
pany could secure a virtual monopoly, and could secure this largely by 
virtue of the great sums they would receive under the Imperial Service 
contract. 

Then, as to the possibility, in the event of another system being 
adopted, of scrapping £78,000 worth of Marconi material in the six 
proposed Imperial stations. If this had to be done, would not that com- 
pel a future Postmaster-General to be more severe to a new company as 
regards royalty ?— Yes, any Postmaster-General under such circum. 
stances would require the most perfect demonstration of any system. 

Then he might be compelled by the company whose system he was 
taking up to pay them a royalty also ?— Yes, undoubtedly. 

So that from both points of view you consider it would put a rival 
system at grave disadvantage. whatever the value of its patents might 
be, before the Government of the day could be induced to give pre- 
ference to them and to displace the Marconi system ?—I do indeed. 

As to the 10 per cent. royalty, do you consider there would be any 


difficulty, speaking with such knowledge as you have, in adopting a 


sliding scale, such as a royalty of 10 per cent. up to a total of £2,500 a 
year takings, 74 per cent. up to £5,000 and 5 per cent. up to £10,000, 
instead of a flat rate of 10 per cent. on the gross takings whatever these 
may be and whatever the cost of working ?—1 see no possible practical 
difficulty. 

Taking into account the working cost on the estimate which appears in 
the Blue Book, the British Government might be losing a considerable 
sum while the Marconi Company might be receiving a very larg» sum in 
royalties ?—'This is the point | had in mind when I suggested that it 
would pay the Marconi Company to generate a very large and possibly 
unnecessarily excessive amount of energy to be quite certain under all 
circumstances of making their communication without regard to cost. 
Mr. Falconer has drawn my attention to an obvious slip in my considera- 
tion of these figures—that I had omitted to notice the cost of distribution, 
but I adhere to the statement that it must necessarily cost much more to 

enerate current in remote places like British East Africa than it does in 
ndon or in Newcastle. 

Mr. FALCONER: But you must keep in view the element of load 
factor, which is even more important than the element of cost. 

By Mr. FABER: This question of 10 per cent. royalty and working 
costs would have a great effect upon a question of getting rates reduced 
as time went on ?—Yes, and it is upon this question of rates that very 
largely depends the value to the people of the British Empire of the new 
service. 

Then as to the committee of experts, are you aware that, in fact, until a 
very late stage in these proceedings the Post Office appointed no com- 
mittee of technical experts, and that when a technical committee was 
appointed its report was pigeonholed at the Post Office and was not put 
before the Imperial Wireless Committee ?*—I have noticed this, but only 
from the report of the evidence given before this Committee. 

Do you consider that, in à matter of this great importance, tenders 
ought to have been invited ?—1 think an opportunity ought to have been 
given under possible and convenient circumstances—that is, with a 
certain amount of notice beforehand—to anyone to come forward and 
state what they could do, what they were prepared to do, what demon- 
stration they could give, what were their capital resources, and so on, 
always subject to the proviso that if it was at that tim> a matter of 


extreme Imperial urgency every other consideration ought to have given 
way to that. 

Do you consider the Government Department s rule of only employing 
firms that are on the list ought to be followed in respect to a matter of 
this magnitude ?—No, there can be no question, surely, of wireless firms 
being on the list—that seems to me by its very nature absurd. I have 
no knowledge that anybody in the world has demonstrated by regular 
working that they could perform the operations required under the 
agreement, and it would be either for the Marconi Company or anybody 
clse, in my opinion, largely experimental or problematical. In som» 
ways what the Imperial contract requires has not even been approached. 

Would vou require all the parties concerned to have given some pub'i: 
demonstration of their ability to perform this work ?— Always assuming 
its extreme urgency, I should require them to give an actual demon».ra- 
tion, under the severest conditions, of what they could do. If i could b? 
done between two stations it could be done between 2,000 siailons, 
always making allowance for climate. 

You were asked by Mr. Redmond whether you were dealing wiih the 
matters you have placed before the Committee from an amateur point of 
view ?—I have from the beginning deprecated my own claims to any 
kind of high expert authority, but 1 am a serious student of wireless. I 
have followed the literature in more than one language for some time. I 
have discussed the matter on every opportunity with experts. I have 
visited small and very large stations. I have engaged in constant ex- 
periments in my own workshops and in the laboratories of my friends. 
I have constructed with my own hands, and am now constructing, a very 
considerable part of the apparatus that I use, and I am prepared to 
demonstrate to the Committee, collectively or individually, everything 
I have said, with the exception of the Goldschmidt system, for which I 
possess no alternator. If would remind the Committee that ] was 
appointed during the summer before this Committee was agreed upon 
chairman of a confidential War Office Committee, consisting of highly 
expert military and civilian experts, the first part of the terms of refer- 
ence of which was to inquire into the recent scientific developments of 
wireless telegraphy and telephony. That committee continues its 
regular meetings under my chairmanship. 1 was appointed only for my 
possessing a certain amount of wireless knowledge. I claim, therefore, 
that I am justified in submitting scientific evidence to this Committee. 

By the CHAIRMAN : If this agreement is not ratified what is to prevent 
all the various systems forming themselves into one big combination ?—] 
suppose nothing, except the natural jealousy and desire of independence 
of rival inventors. If there was a great wireless trust formed it would 
undoubtedly be necessary for the Government, in its own defence, to 
make use of sec. 29 of the Patents and Designs Act, 1907, or if that were 
not sufficient to provide some other law dealing with the situation. 

In connection with the question of staff, in the first place you siy a 
small expert committce under the Official Secrets Act might be formed. 
Have we an abundance of such men who could form that small com- 
mittee ?—I think we have a number of men in this country who have as 
high qualifications as it would be possible to find in the world. — 

Men besides those engaged already with the various existing com- 
panies ?—There are certainly a number of independent experts of hizh 
qualifications. j l , 

Then you suggest that the Government should advertise for appli^- 
tions from persons experienced in wireless telegraphy to enter the ( ivil 
Service. Do you think you would get a large number of applications *— 
Yes, under proper conditions of pay and pension. My opinion 1s that 
there is a sufficient number of men with the highest qualifications. I 
have read the whole of the evidence presented to this Committee, and 
feel no difficulties wiih regard to this question of the staff. 

Sir GEoRaE Croypon Marks, M.P., was the next witness and, in 
answer to the Chairman, said he was a consulting engineer, but he was 
not an electrical expert. He wished to point out, firstly, that there was 
no reference in the agreement to any patent or to any schedule of patents. 
The agreement did not recite any particular patent relied upon by the 


Company, and, therefore, the interpretation clause must be examined 


to ascertain what was intended to be covered and controlled bv the 
agreement. ‘The term " Marconi patents " was employed throughout, 
and by the interpretation clause this was stated to mean “ all patents 
and all inventions, processes or improvements, whether or not such in- 
ventions, processes or improvements have been patented or protected to 
which the company or inventor are or may become entitled, or which 
may be used by him." So that the agreement described an invention 
under the term “ patent,” even although it is not the subject of a patent. 
Sec. 89 of the Patents Act states it is an offence for any person to repre- 
sent or describe any article as a patented article “ or use any other word 
expressing or implving that the article is patented " unless a patent his 
been granted for the same. As it is unnecessary for an invention to be 
patented, there will be no limit to the period for governing or limiting the 
term that the Marconi Company could claim a monopoly agains: the 
parties to the agreement, and there can be no question as to the validity 
or otherwise of the claim to an invention or improvement being the pro- 
perty of the Marconi Company, inasmuch as there is no specitication or 
public document that will set forth the claims of the Company in respect 
to the particular invention that is being employed. It would not, there- 
fore, be necessary for the Marconi Company hereafter to obtain any 
patents at all to protect themselves, while the agreement is running, 
inasmuch as they get all the advantages and none of the disad vantages 
by allowing the invention to be described under the expression Marconi 
pitents,” while they do not get a limited period of 14 years placed upon 
the exclusive term of ownership such as would be the case if they applied 
for a patent. 
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A PROGRESSIVE SUPPLY UNDERTAKING. 


A general scheme of power and bulk supply which has 
been developcd on Tyne ard Wear side has come to be 
regaided as a mcdel ur dertaking by interestcd engineers in 
all parts of the wor'd. The engineering developments of 
the various power stations which we have recorded from 
time to time in our columns have naturally contributed 
{heir quota to the success of the general scheme. The 
building up of the load has, however, presented new problems 
and difficulties which have had to be met as they arose. 
There has been little material to work upon in the formation 
of this organisation, and the results achieved speak volumes 
for the high state of efficiency to which it has been brought. 
Enormous progress has been made in the past five years in 
connecting up large power consumers. Most of these are 
colliery plants, which employ motors of considerable 
capacity. The service has been improved and generally 
placed upon a more efficient basis by the extension of the 
20,000-volt urd2rgrourd ard overhead lines. Certain 
troubles experienccd with the typ? of switchgear initially 
installed are now safeguard«d against by ironclad totally 
enclosed gear, the design and construction of which is an 
achievement peculiar to Tyneside manufacturers. From 
what we can gather, the transmission lines ard network 
are now cp2rating on a reliable basis, and in the majority 
of cases consumers are assurcd of duplicate or ring mains 
supplies. The commercial organisation of the various 
companies has been carried out on an extensive scale, ard 
he value of the supply is being impressed on the manu- 


facturing ard other interests in the area by every possible 
means. The work of this organisation has more recently 
been extended with the popularising of the electric service 
for cooking, heating and small power purposes. An electric 
shop has been opened in a prominent part of Newcastle, | 
and this is in charge of men who are selected for those 
natural traits which characterise the born salesman. After 
all, the public in visiting an electric shop must be treated 
much in the same way as the public which patronises the 
draper, the grocer, the chemist, &c., and this fact seems to 
be appreciated by the managers of the commercial depart- 
ment. The “ Newcastle Daily Chronicle " publishes an 
annual supplement in which the year's progress of local 
industrial ard commercial urdertakings is reviewed. The 
current number, which is before us, devotes a considerable 
amount of space to the achievements of the Newcastle 
Electric Supply Co. during 1912, and the record makes most 
instructive reading. Not the least interesting item is that 
in which it is stated that the Stobie Steel Co. is erecting a 
plant at Dunston-on-Tyne in which electric power will be 
used exclusively in the prcduction of steel ingots, and the 
plant will be capable of an output of 6,000 tons of steel per 
annum. Our contemporary waxes enthusiastic over the 
development of the service for lighting, heating and cooking, 
and goes to the extent of stating that “ Electricity for 
heating has also made great strides, churches and other 
public buildings being now entirely heated electrically, 
with most satisfactory rcsults both as regards economy of - 
cost and efficiency of heating." We cannot help but feel 
that the Newcastle Electric Supply Co. is setting an example 
which we hope will be energetically followed by the other 
large undertakings, both company and municipal, in 
different parts of the country. We congratulate it upon its 
record for 1912, ard feel sure that in 12 months’ time even 
this will have been completely eclipsed. 


COMMERCIAL COMMENT. 


Plant Extensions. 

As mentioned above, the past year has seen satisfactory 
progress in so far as regards the creation of new capital for 
electrical urdertakings. Ard this is not the only way in 
which electrical engineers generally may be congratulated 
on increasing prosperity of the trade. Once again plant ex- 
tensions are common. New generating sets are being erected 
ard additional mains laid to cope with the increasing load. 


650 


THE ELECTRICIAN, JANUARY 3, 1913. 


This additional load 1s due not only to lighting extensions 
but to power and “ other uses" as well. This state of 
things 1s a welcome contrast from that which has been the 
rule during the past few vears, since indecd the metal fila- 
ment lamp appeared to upset the equanimity of station 
engineers, For a year or two it did this verv successfully, 
but now it has been aburdantly proved that the medicine 
was a gocd one. 
sumers in the o'd carbon lamp davs are now coming on to 


People who wou'd never have been con- 


the main in their hurdred:, while the benefits which are 
obtainable bv the use of electric light have drawn attention 
to the no less benefits which are obtainable by the employ- 
ment of this form of cnergy for other purposes. This state 
of things, we are glid (o «e, i5 beg : cduleusly festercd in 
an increasing number of ecocs by the efforts of a well- 
organiscd publicity department, end we hope that the for- 
ward movement which has now begun will now continue 
without further check. 


BUSINESS NOTICES. 


Plant for Sale.— Bristol Electrical Committee advertise for tenders 
for the purchase of various plant and material. including one 
750 ruH.P. Willans engine, one 30 ft. electric launch, one 19 H.P. 
milking booster (80 amperes, 600 volts), Siemens generator and 
sundry scrap copper. lead and iron. Tenders to the engineer and 
manager, Mr. H. Faraday Proctor, electricity department, Exchange. 
Corn-street, Bristol, by 10a.m. of Jan. 8. 


Plant Wanted.— An advertiser wants a 150/200 kw. transformer 
(6,000 to 440 volts, three-phase, 50 cycles). 


Business for Sale.—Tenders are invited for the purchase of the 
business of electrical instrument makers now carried on by the 
Wilson Apparatus Co. (Ltd.) (in liquidation), at Norbiton, Surrey, 
and Carlisle. Further information and conditions of sale from 
Mr. F. W. Wright, West Walls, Carlisle, from whom forms of tender 
may be obtained. See an advertisement. 


Thames Ironworks.—Messrs. Fuller, Horsey, Sons & Cassell have 
been instructed to advise upon the realisation of the Thames Iron- 
works, There are (it is reported) two possible purchasers, Messrs. 
G. Japhet & Co. and Mr. Arnold Hills, chairman of the Thames Iron- 
works Co., who hopes to be able to re-organise the company. 


The Electric & Ordnance Accessories (o., of Cheston-road, Aston, 
Birmingham, have appointed Mr. W. Ogden Dayson, 1, Mount-street, 
Swansea, to represent them for their electrical manufactures in South 
Wales, Mr. Dayson succeeds Mr. C. R. Hough. of Swansea, who has 
given up the agency in order to start business for himself in the 
Midlands, Mr. Dayson's telephone number is 914 Central. 


It is announced that Swan, Hunter & Wigham Richardson (Ltd.), 
of Wallsend and Newcastle-on-Tyne, shipbuilders and engineers, 
have arranged for a combination with Barclay, Curle & Co. (Ltd.). of 
Whiteinch, Glasgow, by an exchange of shares. 

Mr. Geo, E. Piggott, A.M.LE.E., has associated himself with 
Messrs. Etchells, Congdon & Muir (Ltd.), of Manchester, and will 
manage their London and the 16 South Eastern Counties’ business at 
his present address, 24, New Bridge-strect, London, E.C., the tele- 
graphic address and telephone remaining unchanged. 

Mr. W. H. Power, technical advertising expert, who specialises in 
attractive engineering advertisements, hws opened ean office at 31, 
Queen Victoria-street, London, E.C. ‘Phone, City 8,590. 

Patents Development.— The proprietor of patents No. 1.451/1908. 
relating to “Improvements in submarine signalling apparatus ” ; 
No. 1,848/1908, relating to** New or improved apparatus for alter- 
native wireless telegraphy and telephony”; and 14.775/1908, 
relating to *' Improvements in transmitting apparatus for submarine 
signalling," desires to negotiate forthe grant of licences, Particulars 
from Messrs. Lloyd, Wise & Co., patent agents and consulting 
engineers, 10, New-court. Lincolns Inn Fields, London, W.C. 

The proprietor of various patents relating to wireless telegraphy 
desires to enter into arrangements forexploiting same in this country. 
Communications to Messrs. Haseltine. Lake & Co.. Patent Agents 
and Consulting Engineers, 7 and 8, Southampton-buildings. Chan- 
cery-lane, London, W.C. 


The owner of British patent No. 1.434 1910. for “ Improvements 
in and relating to vehicle propulsion and control," desires to enter 
into arrangements under licence for working or manufacturing the 
invention in this country. Further particulars from Messrs. Marks 
& Clerk, 57 and 58. Lincoln's Inn Fields. London. W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At Liverpool on Monday the publie examinations took place of 
Samuel Lord and Weslev Sutton, 

Lord's stateme it of affairs showed unsecured Tiabitiges £3.340 and 
assets £3. 10s. Sution, ia his statement of atfairs, disclosed one unse- 
cured creditor for £1183, and zllezed that he had no personal debis. 

SAMUEL Lokp stated chit Mr. Suited was his father-in-law, and thev 
head formerly been in pircaership.. At present he (Lord) was nanayer of 
an clecirieal engiaceriog Compr al £3 a week. About I8 vears ago he 
joined ivo other gentlemen ta psriierskio, under the siyle or the Howe 
Mlectrival Eagineering Co. He booughi ia £600, gad la. er he brought in 
further cabhal About three vear: lier one of ihe parb era recired. and 
the bastivess, which was carried o2 i0 Liverpool, was eooii»ued b 7 himself 
ard Mr. Wesley Sutton ihe other parcier. About that time 2 Mr. J. W. 
Garsden was admitted a parer, and à branch of the business was opened 
ai Blackburn. This gentleman also brought in capital. In Sepiember. 
1909, the partnership assets, with the exception of the outstanding book 
debis, were sold to a company called the Howe Electrical Engineering Co. 
(Ltd.) for £1.200 in cash and £2,400 in shares, but the partnership liabili- 
ties were not to be taken over by the limited company. The partnership 
was dissolved the following month, and he (Lord) and Mr. Garsden paid 
Mr. Sutton £100 as his interest, and by the deed of dissolution agreed to 
indemnify him against all liabilities in respect of the late partnership. In 
February, 1911, the limited company went into voluntary liquidation 
and part of the assets were acquired by a new company, of which he 
(Lord) was now manager. His own part of the business was principally 
outside. and he alleged that he never investigated the books. 

WESLEY ScTTON corroborated generally the statements made by his 
late partner, but he disputed the allegation that he had anyihing more 
to do with the books of the firm than Mr. Lord so far as investigating the 
condition of the business was concerned. The indebtedness of the firm 
for money lent and for guarantees to the bank was discussed by all the 
partners, and the items were dealt with by the book-keeper as they agreed. 
He attributed the failure of the company to the large amount of monev 
spent on the development of certain patenis out of which they had ex- 
pected to make their fortunes. He denied that he was now the owner of 
a business carried on by his daughter under the style of C. A. Sutton & Co., 
and he asserted that he had simply been in the employ of his daughter's 
firm at £2. 15s. a week with 5s. a week for expenses. 

The examination of both debtors was adjourned to the 22nd inst. 

Claims are to b» sent. by Jan. 8 to Mr. A. S. Cully, 191, Corpora- ` 
tion-streot, Birmingh»m, in the bank-uptey of Geo. W. G. Booker. 
form^rly electrical fittings manufacturer. of 16, Regent-parade, and 
94, Vvse-street, Birmingham. 

Claims against Albert Edwd. Mariin (trading as the Midland 
Electrical Supply Co.), 39, Great Charles-streat, Birmingham, are 
t» be sent by Jan. 8 to Mr. A. 5. Cully, 191, Corporation-street, 
Birmingham. 

A dividend is to be paid to creditors of the National Telephone Co. 
(Ltd.). and claims are to be sent to Mr. George Franklin, Telephone 
House, Victoria Embankment, London, E.C.. by Feb. I. 


The Marzi Loud-speaking Telephone Co, (Ltd.) is being wound up 
voluntarily. A meeting of creditors will be held on Jan. 4 at the 
office of the liquidator, Mr. A. D. Foggo. 126, Mansion House-cham- 
bers, London, E.C., where claims are to be sent by Feb. I. 

The International ** Z” Lamp Association (Ltd.) is being wound up 
voluntarialy. A mecting of creditors will b» held on Jan. 6, at the 
office of the liquidator, Mr. Chas. Field (Messrs. Franklin, Wild & 
Co.), 22-28, Broad-street-avenue, London, E.C., where claims are to 
be sent by Jan. 31. 

The Light Railways Synd. (Ltd.) is being wound up voluntarily. 
A meeting of creditora will b» held on Jan. 3 at the office of the 
liquidator, Mr. Geo. Hamilton, 15, Copthall-avenue. London, E.C. 
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EXTENSIONS. 

Barking.—Subject to the British Anti-Fouling Composition & 
Paint Co, guaranteeing a minimum consumption of 30,000 units per 
annum for five years. the necessary extensions of mains are to be 
carried out to give the company an increased power supply. 

The service main is to be extended across the Creek, at a cost of £225, 
to supply the northern outfall works of the L.C.C., subject to a guaranteed 
minimum revenue of £80 therefrom, plus interest on capital outlay. 
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Bath.—An inquiry was held on Wednesday into the application 
of the Corporation for sanction to borrow £8,000 for extensions 


of the electricity undertaking. Some opposition was oftered by the 
local gas company. 


Darlingon.—The Council are recommended to carry out exten- 
sions of the generating plant at the electricity works and of the 
mains, &c. 

In addition to the expenditure of £10,790 on works extensions, it is 
suggested that the Council should apply for sanction to borrow £8,000 
to meet the prospective expendiiure on mains and services during the 
next three vears, and £1.500 for siatie transformers, 

Glasgow.—'Ino Scerctary for Scotland has authorised the Cor- 
poration to borrow an addition! £500,000 for their clectricity supply 
undertaking. The total sum euthorised to be borrowed for elece- 
tricity supply is now £2,500,099. The new loan will be employed 
in erecting a new generating station at Dalmarnock-road to moet 
the demands for power and for extensions of mzins, &c. 

In a recent report to the Electricity Committee the chief engineer (Mr. 
W. W. Lackie) stated that the maximum demand on the clecirieiiy 
generating stations this winter had so far been 28,000 kw., the figure he 
estimated it would be in his report of September, 1912, and it was the 
maximum load the stations were capable of meeting. 1t was, therefore, 
-absolutely necessary to put on order now generating plant, not only for 
the winter of 1913-14, bui for the winter of 1914-15, as the new works at 
Dalmarnock mighi not bs availabts forthe winter of 1914-15. The plant 
now proposed to be erdcred. would be installed in one of the existing 
gencrating stations and removed later to the Dalmarnock works. They 
-had already two units of 4,000 kw. cach, but he recommended the Com- 
mitice to purchase the largest u^iis of plant commercially available, 
running at 1.500 revs. per mio, which would be found to be units of 
4,900 kw. With a unit of this size they would get the lowest price per 
kilowatt of plani, the maximum in economy in steam eonsumpiion, and 
consequently the maximum economy in coal eonsumptios. Quotations 
for two such units of plait should be got in at once. as manufacturers 
were asking IZ mouths for the manufacture and delivery of such units, 
and the demand during the winter of 1913-14 would be at least 31.500 kw., 
and during the winter of 1914-15 at least 35,000 kw. "hose figures were 
exclusive of ihe idea of shutiing down the steam plant ai the Govan and 
Partick clectrictiv works, and those works would continue to be called 
upon to meet their peak load with their own stcam plant. He therefore 
asked the Commitice to authorise him to prepare specifications for the 
necessary boilers, condeasing plani and accessories. 

The committee : greed to the recommendations. 

In connection with applications from Messrs. Beardmore & Co., the 
Fairfield Shipbuilding Co., Messrs. Collins & Co., Messrs. Braby & Co., and 
others, for very large supplies of electrical energy, the Electricity Com- 
niiice have approved of a report by Mr. Lackie as to furnishing such 
supplies on the basis of a fixed charge per kilowatt per annum, to cover 
standing charges plus a low-running cost charge, in lieu of a Cat rate 
charge. 

Greenock.—-The Council have accepted a tender for the supply of 
a 5.000 kw. turbo-generator. at a cost of £13,500, 

The Secretary for Scotland has sanctioned the borrowing of £60,000 
additional for extensions of the electricity works, and in intimating his 
consent he pointed out the necessity for the Corporation to apply as much 
as they could annually £o the reserve fund. 

Maidstone.— The Electricity Committee recommend the pro- 
vision of an additional steam dynamo at the electricity works, and 
that application be made for sanction to borrow £6,120 for the pro- 
posed extensions, 


Shipley.—The Electricity Committee express their willingness to 
enter into an agreement with Baildon Council to provide electricity 
at tramway voltage, at the boundary at Baildon Bridge, but they 
cannot undertake any cable laying expenditure in Baildon district. 

The electrical engincer (Mr. Redman) reporis that sati-factory prc- 
gress has been made with the laving of the ducis for hich-iension cables 
for supplying electricity in Hirsi Wood, aud it is anticipated that supply 
would b» available before the end of March. 


Southend.—'l'he question of removing the electricity generating 
station to Canvey Island is under consideration by the Council. 

The proposal is put forward as an alternative to extending the present 
station, which is situated in a residential district, and comjplaiats have 
been made of vibration and noise. The Council have, however, decided 
to install two new Babcock & Wilcox boilers, having acap icicy of 50,000 1b, 
of steam an hour, with ecoomisers, fecd- pumps, and a coal and ash con- 
vevor at a cost of £11,000. 


Stalybridge.—At Mondays meeting of the Stalybridge, Hyde, 
Mossley and Dukinfield Tramways end Electricity Board, it was 
decided to apply to the L.G. Bozrd for sanction to borrow £20,000 
for additional generating plant. 

A few months ago application was made to the Board for sanction to 
borrow about £32,000 for extensions, and Ald. Noel. the chairman of the 
Generating Station Committee, explained that it was necessary for them 
to have additional plant in order that their customers might have security 
of supply. At present there was none. The power station was taxed to 
its limit. They had now a load which reached over 7,000 kw., against an 
estimated load of something like 6,500 kw. The effect of the extension 
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would be to effect a verv considerable saving and to give their customers 
an assurance, They wanted to put down a new turbine set, and also 
three boilers. B 

Stoke-on-Trent.— On the presentation of the minutes of the Elec- 
tricity Committee last week, Mr. W. Lightbody referred to the 
proposal to extend the mains to Wolstanton at a cost of £600, and 
moved that the minute be deleted on the ground that the expense 
was unnecessary. | 

Mr. LicHiBopY said they were not allowed to make a profit on the 
supply of current, and he did not see why they should go to the trouble of 
supplving people who lived outside their area. 

Replying to the discussion, Ald. Lerse (chairman of the committee) 
said before the mains were extended the new power station would have 
been erected, and that would be more than capable of improving the 
supply within the borough as well as mecting the demands of the new 
Wolstanton consumers. He would remind (he members of the Council 
that they had entered iiio an agreement. with Wolstanton Council to 
supply them with current viihii a certain area. They were just as 
legally bound to supply the present demand as they were to supply con- 
sumers within the borough, and they would rcecive more than sufficient 
to Justify them in the expenditure of £600. 

The amendment was lost, and the minutes, which recommended other 
extensions of the mains at a cost of £1. 100, were then adopted. 

York.—The Electricity Committee recommend the Council to 
authorise the extension of the electric supply mains to Fulford. 


GENERAL. 


Devizes.— An application by Messrs. Crompton & Co. for sanction 
to a suggested electricity supply scheme will come before the 
February meeting of the Council. 

Lathom and Burscough.—The Council are negotiating with the 
Ormskirk Electric Supply Co. for a supply of electricity in this 
district. 

Liverpool.—4On Dec. 31] the consulting electrical engineer (Mr. A. 
Bromley Holmes) retired, and Mr. Harold Dickinson, of Leeds, 
assumed control of the municipal electricity supply undertaking. 


Lossiemouth.— The Council hive decided to proceed with their 
application for a provisional electric lighting order. 


Poplar (London).—The Electricity Committee have had under 
consideration the subject of the relationship of electric lighting 
contractors to the Council's electricity department. 

Contractors now canvass for wiring and fittings, the work being 
carried out by the Council’s staff, but as the committee feel that the con- 
traccors should be encouraged to assist the undertaking by canvassing 
Wishout the fear of losing work in this way, they have decided to place 
some orders with the contractors, to be carried out under the super- 
vision of the department, for a period of three months, provided that 
all maicrials shall be obtained from the department, that the contractors 
work to a price list, add for labour and profit, pay trade-union rates of 
wages, and that the acceptance of any estimate shall be at the discretion 
of the department. 

The question of lighting side streets is also under consideration. 

Portarlington.—-A Local Government Board inquiry was recently 
held into t he application of Mountmellick and Cloneygowan District 
Councils to be invested with urban powers for lighting Portarlington 
town by electricity. for which they proposed to borrow a loan, the 
interest and sinking fund on which were £80 per year. Two schemes 
were mentioned——one to light the town by electricity and the other 
with oil lamps, and evidence was heard for and against each. 

Portrush.—The Council heve resolved to apply for a provisional 
electric lighting order. The total cost of the proposed electricity 
supply scheme, exclusive of cost of site, &c., is £63,332. 

Tottenham.— The C. unti! h-ve decided to oppo:o the bill of tho 
Totienhsm & Edmonton Gas Co. for the acquisition of tho Wocd 
Green electric lighting order, &^. 


LIGHTING NOTES. 


Chesham.—The Council have renewed the contract with the local 
electric lighting company for public lighting for the next seven years, 
The question of the purchase of the company’s undertaking has been 
deferred. 

Edinburgh.— The Klectiie Light Committee have been asked to 
quote for the lighting of the Calton Hill. 

In a recent report by the inspector of lighting it 1s stated that 
the lighting of the streets is now thoroughly satisfactory, and that it 
not only commands the approval of the citizens, but attracts the 
attention of visitors and elicits commendation from other munici- 
palities, The great improvement is due principally to the electric 
lighting of the tramway routes, the illumination by incandescent 
lights of other streets, the erection of lamps on the ** islands " at the 
car stopping places, and the lighting of the side of Prince’s-street 
nearest the gardens. 


* . 


‘reduced and the periods of delay decreased. 
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TRACTION NOTES. 
RAILWAY. 


L. & Y. Railway.—The short line between Bury and Holcombe 
Brook which is being equipped for electric traction by the Lanca- 
shire & Yorkshire Railway Co.,is approaching completion, and it is 
anticipated that the electric service will be inaugurated before 
Feb. 1. Electric current will be supplied by the Lancashire E'cctric 
Power Co, 

TRAMWAYS. 

Bristol.—On Wednesday the Corporation adopted a resolution 
(moved by Ald. Geo. Pearson) in favour of appointing a committee to 
consider and report as to the desirability of exercising the option to 
purchase the undertaking of the local tramways company. 


Colne.—In the Corporation Bill power is sought to purchase the 


. lines of the Colne & Trawden Light Railways Co. at ‘‘ the fair market 


value of the undertaking as a going concern, but without allowance 
for compulsory purchase.”’ 

Failing agreement between the company and the Corporation the price 
shall be determined by a sole arbitrator agreed between the parties or, in 
default of agreement, nominated by the Board of Trade. It is also pro- 
posed to obtain powers to extend the electricity supply arca to the di: 
tricts of Trawden and Foulridge. 

Glasgow.—At a recent meeting of the inhabitants of Duntocher 
the scheme for the extension of the Glasgow tramways tothe district 
was approved and at the same time the Glasgow Tramways Com- 
mittee were urged to carry out the extension as early as possible. 
A deputation was also appointed to wait on the Committee and 
Clydebank Council in connection with the matter. 

On Thursday next the Council will consider the Tramways Com- 
mittee's recommendation to apply for authority to construct nine 


- additional tramway routes. 


Maidstone.— Maidstone Council have increased the salary of their 
tramways manager, Mr. A. T. Lambert. to £225 per annum. 


Swansea.— Negotiations are to be entered into with the Swansca 
Improvements & Tramway Co., with a view to arrangements being 
made whereby the extension of the tramways system authorised 
under the Swansea Corporation Act, 1912. and which deals practic- 
ally with the connecting up of all the existing tramways. shall be 
carried out jointly by the company and the Corporation. 


Tramway Route Indicators.—-!n :eference to the decision of the 
London County Council on July 30 last that the routes on the tram- 


- ways should be numbered, the routes to be indicated b; means of 


numbers fixed to the cars, the Highways Committee have reported 
that since that date an improved type of plate manufactured by 
Venner's Signs (Ltd.) had been brought to their notice. 

To fit all the Council's tramcars with this tvpe of plate and the neces- 
sary reflector, lamp, &c., would cost about £1,570 more than in the ease 
of the plates originally contemplated, aad, on the recommendation of the 
Committee, the Council have agreed that the plate manufactured by 
Venner's Signs shall be adopted. 


RAIL-LESS. 


Rhondda.—In the Bill of the Rhondda Tramways Co. power is 
cought to provide a system of rail-less traction in prolongation of 
their tramways. 

The route along which it is proposed to run trolley vehicles will com- 
mence at the boundary of the Urban District of Rhondda wiih the parish 
of Llantrisant on the Penrhiwfer-road, to Tonvrefail, thence along the 
Gilfach-road, the Gelliarael-road, past Gilfach Station. along Gilfach-road 
to the boundary of Llantrisant. The company are to be empowered to 
map out other routes which may be sanctioned by the Board of Trade. 
The electrical energy will be obtained from the generating station of the 
Urban Council. 


TELEGRAPH AND TELEPHONE NOTES. 


Reduced Telegraph Charges.—Supplementing the information given 
in THE ELECTRICIAN for Dec. 27. p. 613, official announcement is made 
by the Post Office that the following reductions in the charges for 
telegrams to Canada, Newfoundland, United States, Australia, New 
Zealand, the South African Union, Rhodesia and British Central 
Africa took effect from Jan. 1 :— 

The rate for deferred telegrams to Canada, Newfoundland and the 
United States is reduced by 14d. a word for messages sent via the Anglo- 


` American, Direct United States and Western Union Companies’ cables. 


The rates for day and week-end cable letters to the same countries is also 
In the case of dav cable 
letters (which will in future be known as‘ night cable letters ") the rates 
for places in the east of Canada and the United States is reduced from 
6s. for 21 words to 3s. for 13 words, and instead of being delivered on the 
second day after despatch they will reach the addressces on the day after 
thev are sent. In the case of “ week-end cable letters,” for which the 
charge was 6s. for 31 words, the new rate is 4s. 6d. for 25 words, and they 


will be delivered on Monday instead of on Tuesday as formerly. The 
rates for both classes of telegrams to other places in Canada and the 
United States will vary according to distance. 

Services of week-end cable letters are now in force with Australia, New 
Zealand, the South African Union, Rhodesia and British Central Africa 
(Nyasaland). These messages must be presented for despatch not 
later than Saturday evening, and will be delivered on the following 
Tuesday, except in the case of distant placcs, where delivery may be 
somewhat later. The charge for week-end cable letters to Australia and 
New Zealand is (as stated in our last issue) 18s. for 24 words and 9d. a 
word beyond 24, and for week-end cable letters for places in South and 
Central Africa 15s. for 30 words and 2s. 6d. for each group of five words 
beyond 30. These rates include the charge for delivery by post from the 
cable offices in Australia, New Zealand and South Africa. 

Wireless Telegraph Notes.—' The Great Western Railway Co., it is 
announced. have placed a contract for the erection of a wireless 
station with a radius of 200 miles (daylight) on Pencw Height over- 
looking Fishguard Harbour. Four of the Great Western Co.'s cross- 
Channel turbine steamers are to be fitted with wireless equipment. 


" La Lumiére Electrique " announces that the Budget Committee 
of the French Chamber of Deputies has issued a report on the Budget 
of the Department of Posts, Telegraphs and Telephones, in which 
appears a lengthy statement relating to wireless telegraphy. The 
general trend of the report is a condemnation of the spark system by 
French wireless experts. Particular attention is called to the various 
long-distance stations erected both in France and in other countries, 
and reference is made to the statement by Mr. Godfrey Isaacs, 
published in THE ELECTRICIAN of Feb. 24 last, regarding the state- 
ment that had been made that the Eiffel Tower. Paris, had been in 
communication with South America and Canada. "The statement 
is lengthy and of considerable topical interest. 

It is announced from Berlin that experimenta have been carried 
out at a specially erected station at Frankfort-on-the-Main for effect- 
ing wireless telegraphic communication with Zeppelin airships at 
distances of from 200 to 300 km. (125 to 187 miles). with favourable 
results. It is hoped later to effect communication at distances of 
1.000 km. (625 miles). A transportable military station, it is stated, 
was recently set up at Johannisthal. near Berlin. which carries on 
experiments in wireless communication with the marine airship. and 
that wireless stations have also been installed on the Zeppelin 
passenger airships. 

The Brazilian Government has concluded a contract with Marconi's 
Wireless Telegraph Co. for powerful stations at Rio de Janeiro. 
Santa Martha, Baru and Ladario. These stations will form the 
southern nucleus of the Brazilian internal wireless network first 
proposed by Dr. Bhering, delegate of the Brazilian Government to 
the recent London Radiotelegraphic Conference. Not less than 30 
such stations will be required for the main lines of Dr. Bhering’s 
scheme. 

Judgment was delivered (states “ Le Matin " of December 28) in 
the action brought by Marconis Wireless Telegraph Company 
(Ltd.) against the Cie. Generale Radio-Telegraphique, the Société 
Francaise Radio-Electrique, the Cie. des Transports Maritimes. and 
another company, in the French courts for infringement of patent 
305,060 (corresponding to British patent 7,777 of 1900). 

M. Edmond Seligman appeared for plaintiffs and M. Taillefer, M. 
Sarrante and M. Travers for defendants. The Third Chamber of the 
Civil Tribunal of the Seine, presided over by M. Bonjean, delivered a 
judgment which occupied 21 hours. In the first of the three parts into 
which the judgment was divided M. Bonjean rendered homage to the 
scientific genius of Marconi and the importance of his discoveries The 
second. part declared the non-existence of the anticipations of the plain- 


“tits patents by Braun, Lodge, Tesla and Ducretet claimed on behalf of 


defendants. Finally M. Bonjean declared that the apparatus used by 
defendants was a counterfeit of the Marconi apparatus. The court 
ordered the confiscation of the infringing apparatus and condemned the 
defendants in costs and damages, the latter to be determined by an 


expert. appointed by the tribunal. 


MILLE UTITUR AUTH IHE 
EMPIRE NOTES. 
DULUTH EET UADIT IH AH 


Australasia.—The “ Australian Mining Standard " says the con- 
tractor for installing the electric light at Wollongong for Bulli Shire 
Council has commenced the construction of the 8 miles of trans- 
mission line. The syndicate, who have commenced supplying 
current in Wollongong, have a fair number of consumers in the main 
street, and are preparing to form a company. 

The Commonwealth Postmaster-General (Mr. Frazer) has received the 
report. of the departmental board appointed to investigate the working 
of automatic telephone exchanges, but before adopting the board's recom- 
mendations the Cabinet will consider them. The board sce no mecha- 
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nical or technical obstacles in the way of the extension of the automatic 
system. 

` The Victorian Railways Standing Committee has approved of the pro- 
posal to construct an electric tramway to connect Brunswick and Coburg. 
The committee considers that the city section of the proposed line should 
not be undertaken until the authority which will control the city and 
suburban system has been constituted. 

To provide for the necessary extension of the Prahran-Malvern Tram- 
ways Trust system a bill extending its borrowing powers to £500,000 has 
received the approval of the Cabinet. 

About the middle of November the first section of the Newcastle 
(N.S.W.) Council’s reconstructed electric lighting svstem was put into 
operation. The lamps uxd for s reet lighting are of 60, 80 and 100 c.p. 

Canada.—It is stated that the electricity supply, telephone and 
. waterworks undertakings of the Corporation of Port Arthur show 

a net profit of £19,000 for the period from January to September last 
compared with £1,300 for the year previous. The '' Financier," 
in recording this fact, mentions that the utilities mentioned were 
placed in the hands of a business manager a year ago. 

The Dominion Government has sanctioned the proposed increase in 
the capital stock of the Ottawa Light, Heat & Power Co. from $2,000,000 
to $5,000,000. 

The Standacona Hydraulic Co.’s hydro-electric power station at Seven 
Falls will be ready to supply electric current by July. The station will 
have plant of about 15,000 H.P. and a large amount of power will be 
supplied to the Quebec Railway, Light, Heat & Power Co. 

Owing to the rapid growth of Dauphin City, Manitoba, con- 
siderable extensions of the electric power plant are contemplated. 
It iy probable that the Council will erect hydro-electric works at 
Meadow Porterage, where it is estimated 25,000 11.p. can be obtained. 
Government engineers have reported favourably on the project, and 
the Council are considering the question. 

South Africa.—In an article in a recent special number of the 
.** Natal Mercury " Mr. John Roberts, borough electrical engineer of 
Durban, says he foresees the day when the Government will control 
all water supplies and undertake the generation and distribution of 
all electric current, the electrical energy being generated by large 
. Stations worked by water power from reservoirs constructed in the 
vicinity of waterfalls and also at large stations at the coalfields. The 
railways will be worked electrically, and every town and village will 
obtain bulk supplies at such a low figure that electricity will be able 
to be used for all purposes of light, heat and power. Mr. Roberts 
adds that the distance to be travelled before this picture is realised 

s not so great as that covered within the last 10 years. 


The Orange Free St«tc ** Official Gazet'e" states that the L-dy- 
brand Town Council is seekirg the ratepayers’ sanction to borrow 
£6,000 for e'ectric lighting works, while Harrismith Council propose 
to borrow £12,000 for a hydro-electric scheme. 


FOREIGN NOTES. 


. Argentina.— Electric Power Supply and Electric Traction.—A con- 
sular report on the Buenos Ayres district for 1911 states that the 
equipment of the new docks at Buenos Ayres, which are being con- 
structed by an English firm, will include 72 electrically-driven cap- 
stans and 130 cranes and electric lighting plant to permit of shipping 
operations at night. 

The streets in the centre of Buenos Ayres are only 10 yds. wide, but 
the excellent service of the Anglo- Argentine Tramway Co. plies in almost 
every street throughout the town. The single track runs along the side 
of the street within 15 in. of the foot pavement, and the overhead trolley 
system is used. The street traffic is becoming a difficult problem, and 
sooner or later either underground electrie railways or overhead tram- 
ways will have to be adopted. A scheme has been put forward by the 
. Argentine Tramway Co. for the construction in the congested area of 
underground lines to work in conjunction with the present lines. "The 

total length of track is about 450 miles. The traffic receipts of the various 
tramway companies in Buenos Ayres (during first seven months of 1912) 
amounted to £1,886,100, representing the fares of 217,292,200 passengers. 
In 1910 the passengers were 323,782,700 and the receipts £2,658,600, com- 
pared with 355,082,900 and £2,930,000 in 1911. 

The output of the Cia Alemana de Elcctricidad during 1911 was 
128,829,100 units, compared with 97,927.900 kw. in 1910. 

Messrs. J. G. White & Co. have acquired the Compania de Luz y Fuerza 
de Parana (Entre Rios). The '' Review of the Riper Plate " understands 
that the firm is also interested in the electric tramway concession recently 
granted by Parana Municipality. : 

Chili.—The plans of Don José F. Hücke for an electric lighting 
installation for the city of Ancud have been approved. 

Don Abel Gacitua has been granted an extension of time for the com- 
mencement and conclusion of the construction of an clectric tramway in 
the Avenida Pedro de Valdivia, Santiago de Chile. 

Colombia.—The Belgian Legation at Bogota (Republic of Colom- 

. bia) states that a company there intend to construct an aerial rail- 

way, 5 miles in length, near Sua:ta (Department of Santander). 
. Electrical energy for working the line is to be generated by the water- 
power of a waterfall, 


Electric Traetion in Paraguay.—The directors" report of the 
Paraguay Central Rai:way Co. for the year ended June 30 states that 
the Asuncion tramway, which has been for many years in operation 
under mu.e traction in the city and steam traction in the suburbs, 
has been acquired by the company on advantageous terms. The 
electrification of the urban and part of the suburban tracks is in 
progress under a favourab'e concession from the National Govern- 
ment, which also inc:udes the pub!ic and private supply of e'ectricity 
for lighting. The decision to purchase and electrify the tramway 
was undertaken because the directors be'ieved that in unfriend:y 
hands it might have seriously competed with the raitway company's 
growing suburban trafic. A separate company is being formed to 
operate the tramway and lighting and power business under a work- 
ing agreement with the railway company. With a view to assure 
the resources necessary for a progressive policy, the board has 
entered into negotiations under which it is hoped that the necessary 
increase of capital for this purpose may be secured by the railway. 

Holland.—It is proposed to construct a standard gauge electric 
tramway between Soest, Amersfourt and Ede, about 25 miles. The 
line to be worked on the overhead system, and the estimated cost, 
including rolling stock, but exclusive of the erection of power stations, 
is £100,000. 


Sweden.—The Swedish Chamber of Commerce. 5, Lloyds-avenue, 
London, E.C., have an inquiry for catalogues and price lists of first- 
class English heating and ventilating apparatus, such apparatus 
being required for large stores in Sweden. In communicating with 
the Chamber quote No. A/595-6/12. 

Switzerland.—An 80-years concession has been granted to Messrs. 
F. Web2r and others for the construction of a funicular clectric 
railway from Beatenberg to the Niederhorn at an estimated cost of 
£37.600. For a considerable time past the question of electrifying 
the Swiss Federal Railways has been under discussion. The railways 
are at present dependent upon the importation of fuel from abroad 
up to a value of about £1,000.000 annually. Experiments made 
with a view to working of the Lótschberg Railway by electric traction 
have shown that b ; utilising the available hydraulic power an economy 
of something like £30,000 to £40,000 per annum can be effected. 
Arrangements are being made for the erection by the State cf an 
electric generating station at Amsteg in the Uri Canton, and electri- 
fication operations are to be commenced on the St. Gothard line. The 
total expense of electrifying the whole Swiss Federal system is esti- 
mated at £20.000.000. 


MISCELLANEOUS NOTES. 


Aberdeen.— The dispute between the Secretary of the local branch 
of the Electrical Contractors' Association and the city electrical engi- 
neer (Mr. J. Alex. Bell) is likely to lead to legal proceedings. as Mr. 
Bell has commenced an action for the recovery of £1,000 damages 
for alleged slander contained in the letter written by the secretary 
of the Association to the town clerk. The letter was not read to the 
Council, but was remitted to the Electricity Committee. 


Customs Decisions.—The Panama Canal Act accords duty free 
admission into the United States of America of all materials necessary 
for the construction or repair of vessels, and all articles necessary for 
their outfit and equipment. The Treasury Department has announced 
that ships’ machinery is not entitled to free entry. but only materials 
for the construction of such machinery. ‘The Treasury has informed 
the Press that not only articles for the original outfitting and equip- 
ping of a ship will be admitted free, but also renewals and replace- 
ments. These will include wireless and life-saving apparatus, 
searchlights, lamps, &c. 

According to a translation recently cent by the Foreign Offc 
to the Board of Trace it has been decided that clectric ] mp- 
stands of basket work, plain and without silk lininzs, are subject to 
import duty of 40 centavos yer kilog. (£1. 17s. €d. per cwt.) ur on 


importation into Costa Riea. 


A recent notice issued by the Australian Commonwealth. Custcms 
Department states that engines, magnetos and ignition ceils for use 11 the 
manufacture of motor-car chassis are classified under the item in the 
tariff applicable to chassis (No. 380 E), which are subject to import duty 
of 5 per cent. under the general tariff and duty free under the Putich 
preferential tariff. 

Dinner.—The annual dinner of the drawing.office staff of Messrs. 
Willans & Robinson, Ltd., took place at the Grand Hotel. Rugby. 
on the 20th ult. 'The chair was taken by the chief draughtsman 
(Mr. E. R. Briggs), who presided over a large and representative 
gathering, including Mr. Peache, Mr. Davenport, Mr. Bennett and 
representatives from all departments who had accepted invitations 
to be present. 

Telegrams of regret were received from Mr. Hemmings, who was away 
on Company business, und from Mr. Symonds (an old Willans D.O. man 
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of the Brush Co. ; Mr. Cox and Mr. Elborne were also unavoidably 
absent. After the usual loval toast, the Chairman proposed the health 
of the directors and expressed great satisfaction in being able to welcome 
two directors this year to their dinner. Mr. Davenport they looked upon 
as one of themselves, and although they did not now see much of Mr. 
Peache, those of them who knew him when he came in personal touch 
with the drawing office knew him well enough to be very pleased indeed 
to see him with them that evening, especially when they remembered that 
he had made a special journey from Surrey to be present. 

Mr. Davenport in the course of an appreciative reply dealing. with 
the Company's. work, bore special testimony to the spirit of loyalty 
and honest work that was so prominent a feature in all ranks of the 
Company's staff, and expressed the opinion that such an asset, coupled 
with the confidence customers were exhibiting, were hopeful omens for 
the Company's future. 

Mr. Peache also spoke, and said that his connection with the Company 
dated back many vears, to the davs when the building of steam launches 
on the Thames constituted its main business. He would like to associate 
himself with Mr. Davenport in saving that each of the directors wanted 
to be as one of the staff and work alongside them for the good of the 
Company. [t rested with each one to do his level best and back up Mr. 
Davenport in his arduous task to see that the Company should win back 
its old prosperity. 

A number of other toasts were given and acknowledecd. and during the 
evening an excellent musical entertainment (arranged by the hard-working 
secretaries, Mr. Gardner and Mr. Seymour) was given. 

Electrical Committee.—A circular letter has been issued to members 
of the Committee for the Protection of Electrical Interests stating 
that in view of the appointment of the Industrial Committee of the 
Institution of Electrical Engineers, it is deemed desirable that the 
Electrical Committee should be dissolved, and the small cash balance 
is to be handed to the Institution of Electrical Engineers to be 
placed to the eredit of the Industrial Committee. 


Inquest.— An inquest was held at Crook on Thursday last week into 
the death of a miner named Wm. Nicholson, who was killed on the 
24th ult. 

It appeared that Nicholson and another man named Hetherington 
were returning home from work at Bowden Close, and on the wav the two 
men stumbled over a piece of overhead clectrie light wire which had 
been blown down by the wind. The men were thrown to the ground, and 
the attention of a resident, to whose house the particular wire was con- 
nected, was aroused by his light suddenly going out, and on going out to 
ascertain the cause he found the two men wriggling in the road. He 
summoned the local blacksmith, who procured a pair of rubber gloves. 


i 


pee 


DULL ES 


Turbo-Alternators, Water-tube Boilers, &c. 

GLaAsGoWw Corporation invite tenders for the supply of two 
turbo-alternators of at least 6.000 kw. capacity (1,500 revs. per 
min.). together with the necessary condensing plant and acces- 
sories, and large Water-tube Boilers of not less than 6.000 
sq. ft. heating surface. Specifications and forms of tender from 
the chief engineer, Mr. W. W. Lackie. 75. Waterloo-street. 
Glasgow, and sealed offers must be lodged with the town clerk, 
Mr. J. Lindsay, City-chambers, Glasgow, by 10 a.m. of Tuesday, 
Jan. 2]. Se? an e f vertisement. 

Oil or Gas Engine and Dynamo. 

The Urban District Council of Brspram-witH-NORBRECK are 
prepared to receive tenders for the supply. delivery and erection 
at their electricity works of one Oil or Gas Engine direct coupled 
toa 100 kw. Dynamo. Conditions, specifications and form of 
tender from the clerk to the Council, Mr. J. W. Tickle. Council 
Offices, Bispham, near. Blackpool, to whom tenders must be 

sent by noon of lIsth inst. Plans of the electricity station 

buildings may be seen at the Council offices, at the electricity 

works or at the offices of the consulting engineer. Mr. J. W. 

Speight, The Elms. St. Anne's-on-the-Sea, See an alecrtisement. 
Ammeters, Voltmeters, Transformers, &c. 

Tenders are invited for the supply of 20 electrical instru- 
ments, consisting of portable Ammeters, Voltmeters, Trans- 
formers, &c.. to the City of MELBOURNE, Specification, tender 
form, &c, from the Agents of the City Council, Messrs. 
Mellwraith, MeMacharn & Co. Propy. (Ltd.). Billiter-square 
Buildings, London, E.C., to whom tenders are to be sent by 
noon Jan, 24. See an advertisement, 

Morse Keys and Cable. 

Tenders are invited by the Commonwealth of AvsrRALIA for 
the supply and delivery of 36 Morse Keys at. Melbourne. and 
armoured telegraph cible at Perth. Tender forms, specitica- 
tions, &c., may be obtained at the Commonwealth Office, 72, 
Victoria-street, London, S.W. See also an advertisement, 
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On returning, however, the two men found that Nicholson had expired. 
Hetherington had risen and was able to walk home. 

The chief electrician at. Messrs. Pease & Partners’ works (Mr. Stephen 
Wraith) said that Nicholson’s damp clothing and his tin bottle would act 
as conductors, The voltage was only 225 to 230, and it was not custo- 
mary to protect such wires. 

The jury returned a verdict of * Accidentally killed by an electric 
current through the wires having blown down in a gale,” and expressed 
the opinion that such wires across the highway should be better protected. 


Popular Excursions to Midlands and North.—The Great Central 
Railway Co.'s programme of excursion facilities from London 
(Marylebone) recently issued, contains useful information for those 
who wish to take advantage of cheap travel facilities to the Midlands. 
Yorkshire, Lancashire and North of England. Particulars enabling 
the traveller to obtain all desired information at a glance are pro- 
vided. Copies of the programme can be had free at Marylebone 
Station, at G.C.R. town offices, or post free from the G.C. Publicity 
Office, 216, Marvlebone-road, London, N.W. 


Theft of Trade Documents.—At Northwich on Saturday two 
former emplovés (named Jas. Marsh and Robt. Yarwood) of Brunner. 
Mond & Co. were charged with stealing and receiving certain secret 
papers and documents belonging to the company. 

It was stated that Yarwood had been employed by the company three 
vears, and was engaged in a part of the premises where highly important 
documents were kept containing records of processes and experiments. 
The allegation was that he took some of them and passed them on to 
Marsh, who had for years been collecting secret information in regard to 
the works. 

On behalf of Yarwood it was said he was a scholarship boy who had 
shown great ability at school, and it was urged that there was no felonious 
intent in taking the papers from the company’s possession and giving 
them to Marsh. He had not received a copper for doing so. 

The Bench fined. Yarwood £5 or a month’s imprisonment. Marsh, 
against whom a further charge was preferred of corruptly offering con- 
sideration to one John Datfern for procuring information, was fined £25, 
or three months! imprisonment. 


Unemployment Insurance.—The Umpire has decided that contri- 
butions are not pavable in respect of :— 

Workmen employed. by a railway company and engaged wholly or 
mainly in the upkeep (including painting) of existing signal rodding and 
outside signal apparatus. 


A workman described as a rigger, and employed in keeping in repair all 


rigging on the masts of a wireless telegraph station. 
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E.H.T. and H.T. Switehboards. 
ATHERTON Urban Council require tenders by Jan. 29 for supply 
and erection of one eli t, and one h.t, Switchboard. Particulars 
from the Resident Engineer, Electricity Works, Atherton, 


Motor-Driven Pumps, Sewage Plant, Switehgear, &c. 

HanwicH Corporation want tenders by noon Jan, 13 for supply 
and erection of four Motor-driven Centrifugal Pumps and a set 
of two mechanically-operated motor-driven Sewage Rakes and 
Sereens, with Switchgear, Pipework, &c. Specifications from 
the Town Clerk's office. 

Boiler, Turbo-Alternator, Rotary Converter, Switchboard, &c. 

LiNCOLN Corporation require tenders by noon Feb. 12 for 
the supply and erection of a water-tube Boiler. including Coal- 
handling plant. Steel Stack, Economiser. Induced Draught 
Plant. Steam Piping. &c.: 7500 kw. Turbo-Alternator, with 
Surface Condensers, and Rotary Converter ; and Switchboard, 
Specification. &c.. from the City Electrical Mngineer. 


Electric Motor. 
Ersow Urban Council require tenders by 6 p.m. Jan. 14 
(from firms who have already supplied machines to the Uouncil) 
for the supply of an Electric Motor. Forms of tender, &c., from 
the Engineer. 


Steam Dynamo, Switchboard, &c. 
FuLuaM (London) Guardians want tenders by 2:30 p.m. 
Jan. 9 for supply and erection of Steam Dynamo, Switchboard 
and Connections at the workhouse. Specification, &c., from the 
Clerk. 129, Fulham Palace-road, W. 


Electric Lamps ; and Maintenance of Telephones and Bells. 
CAMBERWELL (London) Council require tenders by 5:30 p.m. 
Jan. 20 for one or three years! supply of Electric Lamps and for 
maintaining private Telephones and Electric Bells at the Town 
Hall and at Grove Vale (Dulwich) depot. forms of tender from 
the Borough Engineer. 
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Steam Turbine and Alternator. 
EasrBovRNE Corporation want tenders by first post Jan. 14 

for supply and erection of 1.000 kw. horizontal Steam Turbine 

and Alternator. Specifications from Borough Electrical Engineer. 


Trolley Wire ; and Towers for Motor Wagons. 

Lonpow County Council require tenders by 11 a.m. Jan. 14 
for supply of 34 miles of 4'0 Grooved Trolley Wire and Four 
Towers for motor wagons. Forms of tender, &c.. from the 
Chief Tramway Officer, 62, Finsbury-pavement. EC. 

Stores for Electricity Supply Department. 

IsLINGTON (London) Council require tenders by noon Jan. 29 

for one year's supply of Arc lamp Carbons and Globos; Trans- 

formers; Meters; Cables; Terminal, Service and Network 
Boxes; Tapes. Oils, &e. Specification from the Town Hall. 
Upper-street. N. 


Insulating Materials, Electrical Sundries and Tramway Stores. 

: BIRMINGHAM Tramways Committee require tenders by noon 
Jan. 27 for 12 months! supply of Stores, including insulating 
materials, electrical sundries, oils, grease, castings, &e. Forms 
of tender, &c., from the General Manager. 


Electric Cables, Lamps, &c. 

The Broken HILL (Victoria) Propy. Co. (Ltd.), Melbourne, 
require tenders by Jan. 22. 1913, for 12 months’ supply of 
General Stores, including Electric Cables and Lamps. Copper, 
Iron, Oils &c. Schedules, &c., can be seen at the Company's 
London offices, 3, Great Winchester-street, E.C. 


Batteries, Motor-Generators, &c. 

SYDNEY City Council require tenders bv 3 p.m. Jan. 20 for 
supplv, erection, maintenance and testing of Storage Batteries, 
Motor-Generators and Switchgears, Specification, &c., from 
the Electrical Engineer, Town Hall, Sydney. 

Opalescent Arc Lamp Globes. 

Tenders are invited for the Supply of 1.100 Opalescent. Are 
Lamp Globes to the city of MELBOURNE (Australia). Specifica- 
tion, &c., from the agents for the City Council, Messrs. MeTlwraith, 
MeEacharn & Co., Ppty. (Ltd.), Billiter Square-buildings, 
London, E.C., to whom tenders are to be sent by noon Jan, 13. 


Steam Turbo-alternators. 

Tenders are a'so invited for the supply, delivery and erection 
of two 4,000 kw. Three-phase Steam Turbo-alternators for the 
City of MELBOURNE. Specification, &c., from Messrs. McIlwraith, 
McKacharn & Co. Propy. (Ltd.), Billiter-square-buildings, 
London, E.C. Tenders to the chairman, Electric Supply Com- 
mittee, Town Hall, Melbourne, before 2 p.m. January 24. 


Rotary Converters. 

Tenders are invited for the supply, delivery and erection in 
Melbourne of four 1,500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c.. from the Agents for the 
City Council, Messrs. Mollwraith, McEacharn & (Co. Ppty. 
(Ltd.), Billiter-square-buildings. London, E.C. "Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


Metal Filament Lamps. 

Tenders are invited for the supply of 14.500 Metal Filament 
Lamps to the City of MELBOURNE, Specification. tender form. 
&c., from the agents for the City Council. Messrs. Mellwraith. 
McEacharn & Co. Proprietary (Ltd.). Billiter Square-buildings, 
London, E.C., to whom tenders bv noon Friday, Jan. 10. 


Steel Rails, &c. 
The Victorian Railway Commissioners require tenders by 
noon Jan. 15 for supply and delivery in MELBOURNE of 3.300 
tons of Rails and 302 tons of Fishplates. Specifications from 
the Agent-General, Melbourne- place. Strand, London. W.C. 


Switchboards. 

AUCKLAND (N.Z.) Harbour Board invite tenders for the supply 
of switchboards for Queen-street Wharf, Auckland. Specifica- 
tions, &c., from Messrs. W. & A. McArthur (Ltd.), 18-19, 
Silk-street, Cripplegate, London, E.C., where drawings may be 
inspected, and where tenders, addressed to the Chairman, 
Auckland Harbour Board, Auckland, N.Z., will be received 
until Jan. 6, 1913. 


Metal Filament Lamps. 

The South African Railways Administration require tenders 
by noon Jan. 21 for the supply of 31.800 Tungsten Wire-drawn 
Filament Electric Lamps for train lighting. Tenders to the 
Secretary to the Tender Board, South African Railways Head- 
quarter Offices, Johannesburg. Conditions and form of tender 
may be obtained at the office of the High Commissioner, 32, 
Victoria-street, London, S.W. 


Electric Cranes. 
The Uruguayan Ministry of Public Works require tenders by 
3:30 p.m. March 29 for supply and erection of five Electric 
Gantry Cranes for the Customs warehouses MONTEVIDEO. 
Specification, &c.. from the Secretary, Ministry of Public Works, 
Montevideo, 
Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will recive tenders 
(until Sept. 10. 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO, Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London. W 
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= TENDERS RECEIVED AND ACCEPTED. 
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Bristol Corporation have accepted the tenders of the British 
Westinghouse Co. and Bruce Peebles & Co. (at £903. 1s. 6d. and 
£2,187. 10s.) for e.h.t. and Lt. switehgear and one three-phase to 
direct-current converter respectively. 

The tender of G. P. Trentham (at £16.692) has been accepted by 
Walthamstow Council for carrying out alterations and additions to 
the tramway permanent way. 
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Ramsbottom Urban Council have accepted the tender of Stewarts 
& Lloyds for the supply and erection of standards and fittings re- 
quired for the Council's trolley omnibus scheme from Holeombe 
Brook to Edenfield, about 31 miles. 

Aberdeen Electricity Committee have accepted the following 
tenders for stores :— 

Cruickshank & M'Intyre and Glegg & Thomson, ironmongery ; John 
Fleming & Co., timber; Shirras, Laing & Co., drvsalieries, &c. ; John 
Blaikie & Sons, brass, lead and tin work ; James Abernethy & Co., c.f. 
work; Stewarts & Lloyds, w.i. tubes and fittings. 

Preston Guardians have accepted the tender of E. Dewhurst for 
the renewal of the storage batteries at Fulwood Workhouse. When 
the old material is allowed for the actual cost of renewal will be a 
little over £400. 

Sydney (N.S.W.) Council have accepted the tender of British 
Insulated & Helsby Cables for bare copper cable, £2.506. 19s, 10d. 


Venner & Co. have received an order for equipping the Rhondda 
tramways with Hookham meters. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been special. y 
compiled by Messrs. MEwBuRN, ELLIs & Pryor, Chartered Patent Agents, 70 and 72 
Cnancery-lane, London, W.C. ; . 

Whenever the date applied for differs from the date on which the application was lodg-d at 
the Fatent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 

29.565 HirscH. Electric lighting equipments for personal wear. 

23.553 Burgess. Automatic mechanism for recording th? pericdical visits of night 
watchmen and for like recording purposes. 

25.331 COMPAGNIE INTERNATICNALE D ELECTRICITE SOC. ANON. 
vehicles. (1,2.11. Patent of addition not granted.) 

25.337 Lux. Electric torsion dynamometers. 

25,072 Polak. (Spsciilfabrik fur Aluminium-Spulen and L-itung»n Css.) 
of electrical coils or the like. (Convention dat? not granted.) 

25.755 WiLLIs. (Macrenzie) Electric light fittings for attachm:nt to musical instru- 
ments and music holders. 

25.776 DiERMAN. Safety devices for electrical installations. (22 8 11.) 

26,119 B.T.-H. Co. & Garton. Electric switches for uss more particularly in voltage- 
reeulating systems. 

25.165 ELECTROMOTOR EquiPMENT Co. & MEACOCK. Friction clutches. 

25426 Murray. Apparatus for measuring, indicating and dst.rmining the charges in- 
curred by a consumer of electrical energy. 

Relates to apparatus in which th» maximum permissibl> d?mand is capable of 
adjustment by the consumer and comprises a dimmer resistance or other indicating 
device connected in the consumer's circuit, This is atrany-d to b» short-circuitsd 
under normal conditions by means cf a switch provided with electromagen: tically 
op?rat:d closing mechanism, th? actuating winding of which is directly connected in 
soris with the indicating device so as to clos? the switch whenever the indicating 
d-vic: is traversed by current, th? switch b-ine arrane d to b» maintain:d in its 
clos:d position by means of a locking devic? adapt:d to b» r:leas.d by electromag- 
netic means when the maximum permissible demand is exc»: ded. 

26.853 B.T.-H. Co. & Davip. Control of elsctric motor-gsnerator sets. 

27,010 Evectric & ORDNANCE Accessories Co. & ErcHeiis. Switch apparatus for use 
in connection with th electric ligating and hzating equipments of railway and 
cther vehicles. i 

27.121. Soc. PevBLE ET DuRIF & Passie. Electric firiag apotiances for small arms. 

27.620 B.T.-H. Co. (General Electric Co.) Elctrodss tor are lamps. 

28.137 Brooxs & Heit. Dynamo-el-ctric machines for us» in cl ctric generativ? systems 
of motor vehicles and the like. (C:gaat? aprlicaticn. 13.59€ 12.) u 

Relates to machines of th? type in which tho» mag. nti flux cta dynamo is utilised 
for generating the lignting or charging currint. and also fcr i"ducine th* hich-tension 
ignition current, the field winding and exciting coil biing us das the primary windine 
of the hieh-tension transformer of th» igaition system ap i mazte Ele a ceed 
to pass through or traverse a s:condary winding or th? mara*t system in wi ich the 
hirh-tension current is induc:d, a contact break being provided which is arrane ed to 
suddenly vary excitation of the dynamo. According to this invention a continuous 


Electric lighting of 


Insulation 


THE ELECTRICIAN, JANUARY 3, 1913. 


e ccitation is obtained (so as to avoid undu: fluctuations in the current output when 

ti Contact breaker is operated) without the us» of s:parate or auxiliary magnets, 

aid with a single primary and secondary winding., th: improved machine comprising 

a Conatinususly-excited fisld magnet, shunt-wound excitation coils having a contact 

b.»sax?r in circuit for varying tha excitation of said continuously-excit-d magnet, and 

a single hieh-tension secondary winding on the fi-ld magnet traversed by th? excita- 

tion Hux produced by th2 said shunt coils and adapted to b» connected in th» proper 

S:1uanc? to the different sparking plugs of th engine. 

(23,51) rlAMILTON & FERRANTILTD. Electricaltimeswitches. (Addition tə 13,704/10.) 

1912 SPECIFICATIONS. 

335 Evans. Microphones. 

1,38) WorDINGHAM & Grote. Electric fuses. 

1.395 Stemens Bros. & Co. (Sizmens & Halske Akt.-Gos.) M.thods of noutralising 
electric charess formed on textiles, fibres, papor and lic: mat.rials during th? 
working proc sss?s, 

193) Prazstawicu. Electric arc lamps. 

3,J)/ JAcoBy. Me2ans for governing th? sp2ed of alteraatine-current commutator 
machines. (Addition to 23.619/02.) 

3,715 HicHFIE.D. Lamp supports and casings particularly d »siz 13d for us? with electric 
incand:scent lamps.» (Addition to 27,991. )8.) 

3.713 AKTIESBLSKABET HovLANps RADIOTELESRAF. Method of obtaining an accurat? 
Co-operation of two or more machines, apparatus or instruments. (16 2,11.) 

4,112 INRiG. & Ines. Controlling continusus-carrent reversible  dynamo-'l:ctric 
machines. 

4.13> B.T.-H. Co. (No2gz:rath.) Dynamo-?lectric machines of tà? homonolar typ>. 

4,332 Warss. Brush or th: lik» for th? medicinal application of electricity. 

4.3)) Cooper. Electric heating devices. 

R:lates to electric heating devices of th» typ2 in which th> resistanco wire is 
mounted inside a transparent or translucent tube and is rais:d to such a t2:moerature 
tiit it becomes incandescent preferably at a dull red heat. th» hoat energy being 
raliated through th? tube. According to this invention, th? resistanc>, which is 
arrany:d in spiral or zi;zag form. is mounted on a c»atral rod in such a way that 
it i» fr22 to move axially relativ? ther2to, the ends of th: resi:tanc: body bine con- 
n cted with a contact piece which is not fixed on th? rod, but is capabl of stiding 
relativ2 thereto. Tn: sliding contact permits movement of th? resistance wire or 
rizon relative to rod aad tus2, which movement may b> cius:d by expansion and 
contraction dus to chang? of temperature, The rod is formed of some insulating 
material which is capable of withstanding the t2mperature to which the resistanc: 
body israised. Th2 tub? is form:d of a similar material. and is form.d with irregular 
surfac»s. so that irregular transmission of the radiated energy taxes plac’, producing 
diffusion of th? rays, waich add to the apparanc: and efísztiv: action of th» heating 
elment. 

4.532 VANpERVELL & MipsLey. Switch-locking arrangements on switchboards used 
i» connection with electrical installations on motor cars and lik?» vehicles. 

4,75) McKenzie & HortAxNp, L7p., & Eomonns. Railway-sienalling apparatus. 

4,974 JcEL. Electrically-op:rated means or devices for exhibiting advertis:m2nts, 
pictures, notices, or th» like. 

5.853 TiscHENKO. Bath for the electrolysis of iron. 

9.972 BourT. (International Telzchronometer Co.) 

6.182 FERRANTI LTD., & RooTHAAN. 

8,733 Stirrup. Telephon: relays or rep2aters. 

9,410 Huperr. Gilvanometers. 

10,833 FA!&wEATHER. (Hart Mfg. Co.) Remote controlled el-ctric switches. 

Th? object of this invention is to produc2 an efficiznt remot? controll:d switch, 
having an easily actuated detent carried by a movabl: member, in which th? releasing 
circuit shall bs interrupted only aftcr said d_tent is rcleased, and in which th? switch 
siall b? closed by a solenoid whose circuit is interrupted only after said switch is fully 
clos:d and locxed. It further produces a remote controlled switch in which the detent- 
releasing circuit is completed at supplemental contacts by th? closing of said switch 
and a switch-closing circuit is compl:ted at indep2nd2nt sunpl>m:ntal contacts cn 
releasing said detent. 

017 Rowntree. Signalling on rail vay and tramway vehiclts. (22’35 11.) 

1334 S.avuin3 Bros. & Co. (Sismoins & Hilsx2 Akt. Gos.) Moaas for indicitiig faults 

in th? circuits of elactrical transmission systems. 

0) Matrory. Refillable cart-idz? fuses for elzctrical purposes. (17/2 °11.) 

53 RuasrRAT. Electrical resistance: d»vicos. (18 12.11.) 

R:lites to an improved m:thsd of winding resistanc: coils for el»ctric il apparatus. 
for diminishing as far as possidl> s:lf-induction and capacity. Th» conduztors whic? 
a-e emnloyed, instead of b2ing dispos:d parallel, cross one another, th» arrangement 
adopted b2ine such that the currents have to flow throuen equal or approximately 
equal l2neths of conductor from th2ir common starting point, and cons:quently no 
substantial diff»rsnc» of pressure caa aris? between adjacint parts of th» conductors. 
5,321 Tayor. Means for attaching electric wires and cables to insulators. 

5.4 . Procoss2s and apparatus for elèctric welding. (16 2,12.) 

5.75) Stevens Bros. & Co. (Sivmons & Halsk2 Akt. Ges.) Röntg:n-ray examination 

7 
7 


Telephone m:tering systems. 
Electric heating daviczs. 
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tab!» for g;a»zological and lik? purposss. —— | 
E ctric arc lights. (157/123 — 
Circuit c»aaections for alternatiag current com- 


15.757 GeneraL Compo3stns C». Gis. 
19,79) Sigean Sc tu zx«ERTWER «z O 15. 
mutator motors. (18.7 11.) 
13,129 Szrron-Jougs. (Akt.-Gos. Mix & Gon2st Telephon- uad. T:bigra»honw:r& ?). 
T3l:phoass. 
18.137 Laks. (J. B. M. Ebctric Co.) Electrical regulating apoaratus. 
2),947 WesrgRN Evecreic Co. (Telephon Apparat Fabrik E. Zwistasch & Co. G^.) 
Teltphone systems. (Divided application, 21.260.11. 263) — 
21,251 Hawkins. Automatic sectionalising devices for electric distribution syst2ms. 
(1859/11.) 
21.172 Siemans Bros. Dynamo Works (LT2.) & MARDEN. 
machines. ANE 
R-litss to dynamo-zlectric machines wherein th? stationary wirdine is partly 
e n5:dd»d in slots, arranging that the winding in each wound slot cr som» of them 
i: mad? up in two or more s?ctions, a channel for the passage of cooling air b*ing pro- 
vided b>tween the said sections. 


Cooling of dynamo-?l:ctric 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked t)are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been publishe? previously 
in the ordinary course. Names within parentheses are those of communicators of nventions. 
When complete Specification accompanies application aa asterisk is affixed. 


November 23, 1912. 

26,935 Major & SwtrH, Major & Stevens, Lro. Solenoids for alternating currents. 

20,947 Branson & Bowpen, Memorandum and like appliances for use in connection 
with telephones and for other purros<s. 

25.918 MIDDLECCAT. Apparatus for heating water by electricity. 

22,953 TERRY. Bicwoon, & BnRorHERTON Tures & Conputts, LTD. 
couplings for electric conduit junction boxes and other purposes. 
24,492;12.) 

25.961 Waters. Electrical instruments. 

25.933 Marks. (Grip Nut Co., U.S.) Power transmission.* 

25.954 CortscHaLk. Telephone transmitt:rs.® 

27,011 B.T.-H. Co. & Asu. Control of fly-vhsel electric motor g:nerators. 


Beard November 25, 1912. 
27,924 Kortina & Mataiesen Axkr.-Gg3. Sol noid coil for alternating-current arc 
lamps. (2:12.11, Germany.)*® 
27.019 KerLLv, Dovtg & Conen. Electric lamp. 
27.055 GRAY. [ncandescent lamphold irs. c iling rosis aad li? el»ctrical fittings. 
27,059 AxT.-GEs. Brown, Boveri Er Cig. Regalatioan of ebctric installations and sys- 
tems. (3212, Germany.)* 
27,079 KELTv. Telegraphors’ key cushion.* 


Pipe unions and 
(Addition to 


27,937 
27,994 
27,118 


27,169 
27,235 


27,235 


27,211 
27,216 


27.276 
2/.312 
27,325 


27,345 
27,343 
27.351 
27,382 


27.432 
27.433 
27,442 


27,432 


27,496 
27.59) 
27.52] 
27,593 
2/.9)! 
27.510 


27.526 
27,53) 


27,535 


27,553 
27.575 
27.60) 
27.610 
27.512 
27,620 


27.621 
27,633 
27.634 
27,651 


27,551 


27,733 
27,753 


27,765 


27,775 


27,78) 
27.781 
27,783 
27,8)3 
27.813 
27.837 
27,851 
27,874 


27,922 
27,923 


27,921 
27,934 
27,959 
27,961 


27.963 
27,969 


23,005 
23,015 


28.042 
23.015 
23.091 


23,070 


23.071 


23.035 
23,001 


23.10) 
28,118 
23,122 


28,140 


28.15? 
28.159 
28.169 


28.185 
23.222 
28.227 
28.229 


NewTon. (Farbenfabriken vorm. F. Bayer & Co., G:rmany.) Process for the 
production of hydrocarbons with two conjugated double bonds. 


Mascow. Means for reducing the duration of sparks prcduc:d by magneto- 
electric g-nzrators. (25 1.12, Germany.)* 
JoHnson. (Cn2mische Fabrik Griesheim El:ktron, Germany.) Process and 
apparatus for the production of active carbon masses. * 
: November 26, 1912. 
CoLL!iER. Lamp and shade holders for incandesc»nt electric lamps. 


B.T.-H. Co., GARTON & WATSON. 
systems. 
B.T.-H. Co. 


R»gulating m:caanism for electric distribution 


(A.E.G., Germany.) Electric control systems. 


November 27, 1912. 
TayLor. Mans for and metheds of cianging th» frequency of alt.rnatine 
currents. (Addition to 8.853 11.) 
Mout. (Korting & Mathizs:n Akt.-G»s., G:rmany.) 
watt-hour electricity mest.rs.* 
Damey. Rofl2ctors for el ctric incand»sc nt lamps.* 
B.T.-H. C». (A.E.G., Girmany.) | El.ctrical distant transmissions of positions. 
HiLLIER. El:ctric lamp. 


Armature for direct-current 


November 2B, 1912. 
Davies. Covering for tel»phon? reccivers and th» lik». 
IRWIN. El2ctro-dynamom eter instruments. 
HAwDo2N. Galvanic batteries. 
ZIVNOSTENSKA BANKA V Praze. Winding up and starting of the number switches 
in automatic telephone subscrib:r's stations. (28 11,11, Austria.)* 


B.T.-H. Co. (A.E.G., Germany.) Incandesc ont lamps. 
B.T.-H. Co. (G.E.Co., U.S.) Manufacture of filaments. 
WOLFRAM LAMFEN AKT.-OEs. Manufacture of bodies of tungsten. with small 


additions of other mstals, for us» in el:ctric incandescent lamps. 


G:rmany.)* 
November 29. 1912. 

ErcHELLS, CONGDON & Muir & Muir. Dynamo-esl:ctric brakes for elcctric 
motors.* 

Jowsg;. Electric welding tool. 

O3ABHA^M. Controlling electrical energy for ligtiag, hatine and power purpos:s.* 

VANDERVELL & MIDGLEY. Switcnboards.* 

RaILiIns & CottiNcGS. Electric lamphold'rs. 

Henry. El2ctrical controlling davic’s for lifts. 

Lawron. Apparatus for us2 in forming joint ends on el:ctrical conduits, drain 
pios, and the like.* 

B.T.-H. Co. (G.E. Co., U.S.) Arc lamp;. 

Mocterz. Automatic electric circuit-breaking arrang.ments. 
tion on 6,990 12. 21 3.)* 

Bzc«ER. R:ducing th: loss of energy in lines for variabl> electric currents. 


(Addition to 65, 11.)* 
November 30. 1912. 

Curtis, MACKLEY & Avaus MFG. Co. Controlling devic»s for electric motors. 
Conner, Cords and weights of telephone switchboards. 
L£»uc. Combined int2rrupter, commutator and current reverser.* 
Lepuc. Electromagnetic bolts for locks.* 
Maves. Utilising or re-enereising exhausted electric dry calls. 
EVERSHED & ViGNOLES & EvERSHED. Communicating orders ar.d information 

from on? plac? to another. 
B.T.-H. Co. (A.E.G., Germany.) 
Lowe. Electric batteries. 
Lowe. Electrolytes. 
LOEWENTHAL. Production of insulating layers or coatings on electrical czn- 


ductors.’ 
D:c^mb?r 2, 1912. 
Brooxs & Hort. Dynamo-?lectric machines. 


(3 - 12, 


(Divided applica- 


Control of electric motors. 


Bro.t (LTD.), (Addition to 


25.832. 10.) 
MouLLER. Elbctric insulators. p 
B.T.-H. C>., GarTON & Watson. Regulating mechanism for el:ctric distritution 
systems. 
TURQUAND. Ebctric lamos or torches. 


December 3, 1912. 
Kortins & Marateszn Axr.-GEs. Spring mounted footstep bearing for elc- 
tricity moters& (15 3.12, Girmany.?* 
Prim & Roper. Thermostats for controlling electric circuits. 
RAILIN3 & ANSOLD. Arc lamps. 


Garay. Electric lamps for automobiles. * 

INRIG & INRIG (LTD). Controlling switches for s*lf-r:gulatinz dynam-:s. 
Sibon. ncandescont lamps.* 

Case. Control of elèctric motors. (4/12, 11, U.S.)* 

KNAPTON. Electrical switches. 

SIEMENS Bros. Dynamo Works & Botton. Switches. 


D c:mbr 4, 1912. 
MisAM, Electromagnetic liftine devic» (4.12/11, G2rmany.)® 
Soc. S T.A.R. (SvstEME DE TRACTION AUTO-REOULATEUP). 
(412.11, Franc».)* 


El^ctiic machines 


Simon. Heating of liquids by m2ans of el:ctric resistanc s or gas. 

HeyL & Baker. M'thod for dir-cting wireless radiations and means therefor. 

JOHNSON. (W. C. H2racus G.m.b.H., Germany.) Starting devic:s for mercury 
vapour lamps, el:ctrometers and th: like. 

Bosca. Dovic:s for th: automatic regulation of electric machines. (15/11/12, 
Girmany.)* 

BENjAMIN. Art of electrical smelting.* 

Sc41BS3Ler. Telephon? receivers. (Divided application on 4,407 12. 21.2.)° 

D cimber 5, 1912. 

Spencer. Devic: for automatically reversing connections of electric motors and 
lik? vehicles. 

RouNp & FisHer. Apparatus or appliances for us» in connection with th: electro- 


d:rosition of metals. (Addition to 15,492°12.) 

WiLLIiAMS. System of duplex wireless telegraphy. 

Berry. Electrically-heated cooking apparatus. 

Fuss. Electrical potential rcgulators. (Addition to 7,220/11. 
many.)® 

Imray. (Compagni: Général? Radiotélégraphique, France.) Circuit arrange- 
ments for th» rec»ption of signals transmitted by means of electromagnetic 
waves.’ 

Imray. (Compagnie Générale Radiotélégraphique, France.) 
condens2rs in parallel and discharging them in series.* 

Davies. Electric storage batteries. 

W. T. HENLEY's TELEGRAPH Works Co. & NICHOLS. 
cables.* 

CUTLER, JUN. 

HOLLISTER. 

B.T.-H. Co. 


6/12,11, Ger- 


Method of charging 


Joint box:s for elsctrical 


Track ay for electric telphers. 
Electrical horns or like sounding devic:s. | 
(G.E. C>., U.S.) Arc lamps. 


December 6, 1912. 
Veritys LTD. & Green. Electric signalling system and anpliancss to b? us:d 
therewith. 
ViLLIeERS. Electromagn-ts. 
CromBig. Electric welding. 
Dyson. Vapour lamps or stoves using heavy hydrocarbons for lighting, heating 
and like rurposss. : 
Fox. Electro-medical physical developers and the like. 
PraGuix DYNAMO Mra. Co. & Pout.. Starting device for induction motors. 
B.T.-H. Co. & HotpgN. Electrical measuring instruments. l 
Soc. INTERNATIONALE DE Lumiere FRoi»E (Procepes Dussaun). El ctric 


lighting systems. (Addition to 8,037,12. 8/12/11, Franc».)* 
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PARLIAMENTARY INTELLIGENCE. 


(Continued from page 618.) 


Cortinuing, Witness said: Under Clause 16, during the royalty period 
the Postmaster-General may determine the agreement at the expiration 
of 18 vears by giving six calendar months’ notice. He can also terminate 
the rovalty period before the expiration of 18 vears by deciding that he 
will not make use of any valid and still unexpired patents owned ex- 
clusively by the Marconi Company. f am unable to understand, 
reference to this clause, how he can terminate the rovalty period when 
the inventions are not patented, and therefore have no limited life, unless 
he absolutely removes from the stations such invention: altogether. M 
would not be at all difficult for the whole of the apparatus and the entire 
installations to be made absolutely dependent upon inventions that were 
not limited by patents, and the Postmaster-General would, therefore, be 
obliged to remove everything from the stations before he could be free 
from the payment of revalty. Thus the suggestion that the Post master- 
General can free himself from royalty by ceasing to work or use valid and 

ail unexpired patents becomes a difficult one to appreciate when there 
are no patents in question to limit the life of the monopoly claim in 
connection with the devices that have not been covered by any patents. 
The Marconi Company under a patent can claim only a royalty upon the 
article that is covered by the patent, and the full life of that patent 
is 14 vears; w hereas, if no patent is taken out there is no limited life, 
but the full 28 years’ royalty would cover the user of the apparatus. The 

' Four Sevens " patent of 1900 expires on April 26, 1914, and it will, 
therefore, be public property before any station under this agreement 
can possibly be completed. Under Clause 3 of the agreement it cannot 
be until Julv 19, 1917, that any person or firm can undertake any 
installation for the Postmaster-General or any of the Governments which 
he represents, even although the Marconi patents may have expired that 
would previously have prevented them from being able to do so. Clause 11 
provides that after the installations have been handed over to the 
Postmaster-General and become his absolute property, he may introduce 
any patents, inventions or apparatus in addition to or in substitution 
for the '* Marconi pitents,” but before doing so he shall seek,“ but shall 
not be bound to act on, the advice of the company. This seeking of advice 
before applying any improvement or making any alteration at all to the 
installation must prejudice invention, inasmuch as the company will have 
to be made familiar with what is about to be introduced. Any develop- 
ment by a member of the staff would be discouraged, inasmuch as that 
member would know that the Marconi Company would first have to be 
consulted and would not be likely to report fave urably upon it. On the 
other, and, if any person had an improvement it would be of little value, 
commerce lally, to him. as it would be at the mercy of the Marconi Company, 
they b. ing the only customer in reference to long-distance installations. 
The company might well say that that which was about to be introduced 
would render their system iceffeetive, and as they are parties to the success 
cf the system, inasmuch as they receive 10 per cent. of the receipts, if the 
receipts fail, due to the incflicieney, they would be able to claim against 
the Government for damage that had arisen to them due to their advice 
not having been acted upon. Less than one in 10 of the 695 British 
patents applied for, from 1897 to 1912, were applied for in the name of 
Marconi or the Marconi Company. Clause 18 provides a further power 
of inspection for the company over stations that the Government them- 
sclves may have been entirely responsible for, so that during the royalty 
period of 28 vears the Marconi Company, if they have reason to suspect 
that their patents have been infringed, will be enabled to inspect the 
installations and thoroughly examine the system. Why this right of 
iispection should be freely given it is difficult to oe e. The royalty 
of 10 per cent. of the gross receipts for a period of 28 vears is set out in 
Clause 14, but if there are no patents existing at ve end of 14 years, is 
there to be no reduction on the rovalty ? Secing that the main patent 
expires in 1914 and the larger patent of 1904, since acquired by the com- 
pany, expires in 1918, should there not be a sliding scale of royalty *. ‘This 
sliding scale, however, is impossible under the interpretation clause 
giving the right of the term ‘ Marconi patents " of unpatented inven- 
tions that have not any limited life. The price to be paid for the installa- 
ticns is fixed in Clause 13 at £60,000. A very large proportion of this 
account has reference to plant, apparatus, aerials, transformers, engines 
and boilers, pumps and masts, that need not in any way be connected 
with the design, construction or erection by the Marconi ad eee 
Hence, there is to be paid a lump sum which is rot to be varied for 2 
years ia connection with installations that undoubtedly will be E 
if efficiency and development is to be provided for. The trend of elec- 
trical thought is towards a system where there will be no high masts, 
messages having already been heard across the Atlantic on an installation 
in which there were no high masts, but in which the waves were received 
by horizontal conductors instead of earth connections, so that if this 
system i, developed the large outlay involved upon the masts “ will be 
reduced to an insignificant fraction of that hitherto thought essential.” 

By Mr. FaLcoN ER : Taking 3 your first point, vou suggest that the use of 
the term “ Marconi patents” in the interpretation clause to cover 
patents, processes and improvements, is a violation of sec. 89 of the 
Patents Act ?*—Yes. 

Will vou show me w here i in the Act it savsanythinz about processes ?— 

It does not use the word ‘ ‘ process," but 1 should not like to be respon- 
Ri le forthe person who deseribed an arti le as a patent process when there 
was no pitent granted for it. There are many things which are not 
sta ed in the Patents Act upon which decisions have been give. 

Thea, as to vour reading of Clause 16, do you suggest that, notwith- 
Standing the phra'c “ which shall not make use of any valid and still 
unexpired patents owned exclusively by the Marconi Company’’ the 
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Government would be liable to pay a rovalty, if in fact they adopted 
à system of wireless telegraphy which did not make use of any valid 
or unexpired patent owned exclusively by the company ? — Yes, I do, 
when 1 read the interpretation clause with regard to other things which 
they may be using. 1 cannot give any meaning to Clause 16 when I read 
the interpretation clause. I have tried to understand this agreement and 
cannot. 

You say it would not be difficult for the whole of the installation to be 
made absolutely dependent upon inventions that were not limited by 
patents, and that engineers designing these stations could design them 
so as to avoid any of the Marconi patents ?—Yes. 

And if they did so the Government would be entitled to get the use of 
the stations without payment of rovalty *— Yes, and I should also sav, 
if the Marconi Company were putting things in the six stations not 
patented, they would be able to claim their rovalty under the agreement 
for the full 28 years and not for the term of 14 years. 

But if clause 16 does not imply the use of the words “ Marconi patents,” 
vour argument does not apply ?— 1t would be absurd. to use the words 
“ Marconi patents " in place of the word patents " in Clause 16. 

If Clause 16 is to be read independently of the definicion given to the 
words ©“ Marconi patents," there is no question of the lapsing of the 
patents, because the royalty would lapse with them ?—42s far as the 
rovalty is concerned, it would very much transform the agreement. 

In the case of a royalty of this nature, which is terminable if in fact 
they do cease to use any valid and unexpired patents, 10 per cent. would 
not be excessive *—] think it would be outrageous, because it is not 
“each patent," but '' any patent "—that is to say, on the very last day 
they are erecting the station they can introduce something which was 
patented that day. and then they would have a life of 14 years, during 
which they wou'd get 10 per cent. on the whole receipts. 

Only if the Government continue to use that patent ?—Thev would have 
to break the station down if they did not use it. Any patent that exists 
will carry a 10 per cent. royalty, whether ii is an immaicrial thing or a 
material thing, although it might be so immaterial as to be an alternative 
for something else. Still vou would have to pay the rovalty of 10 per 
cent. if it were à “ Marconi patent.” 

With regard to vour comments upon Clause 2 and Clause 3, vou may 
not be aware that the proviso i1 (lause 3 has been agreed to be aban- 
doned ?— This removes a serious pari of my eriticism. 1 did not know 
the objection was removed. 

Then your objection as to the discouragement to inventors, Did vou 
have in view that the clause with regard to seeking advice from the 
Marconi Company applies only to the first six stations erected under the 
agreement ?—‘Lhat is 5». 

Then as to the advice of the Marconi Company. It is expressly stated 
in the apreement that the Government are not bound to follow that advice. 
How could they possibly be made liable in damaves for breach of an 
undertaking if it is expressly stated they are not to be bound by it ?—-The 
Marconi Company would have to show reasonable ground for knowing 
that which was about to be done would make the thing less etheient and 
the receipts would be affected by the Government taking away that wnich 


oe 


was previously the property or the value of the Marconi Company. The 
dispute would, in my opinion, involve a lawsuit. 
You suggest that there may be no high masts required ia future. Do 


vou suggest we should wait until that period arrives before erecting the 
Imperial stations *— It has arrived. 

Is there any such working installation ?— Yes, there is one described 
in THE ELECTRICIAN of March 8, 1912,* of experiments in Germany— 
from Germany to America, " Kiebitz " is not the name of ihe process, 
but the name of the writer cf the article. 1 made my criticism in the 
House of Commons when this agreement was under discussion, having 
read this article in THE ELECTRICIAN, and T then made a sugecstion that 
five vears was a long way ahead. I was criticising this five-vears period 
and l said that there might be no masts required then. Here is a 
system described. by which messages have passed. from America to 
Germany and no masts are used. And the station was completed in 
tive days. 

Has it worked continuously day and night? We have had any number 
of cases of the transmission of messages by night, but we are told that 
that is not of any account ?—I do not know. I only know there is an 
article in THE ELECTRICIAN describing this system. 

My point is this. Apart from this particular case, would vou not 
suggest that the Government should wait until a system without masts 
has been developed and has been shown to work satisfactorily day and 
night *—-Mv criticism is that vou should not spend £60,000 every time 
vou want a station, as is provided for by this agreement, when, as a matter 
of fact, it is possible that stations will not be required to have masis 
hereafter. Who, then, is to reduce the price ? 

Then you do not make that particular criticism as regards the first 
six stations which we are going to buy now %—No. I make no criticism 
upon the price at all, other than what is fixed for 28 vears. 

And the Government are free to adopt any system they like, with or 
without masts, with regard to the remaining stations 1—They may be. 
If they are, it would disarm my criticism. 

The witness then withdrew end the proceedings were adjou' ned tiil 
January 1. ———— 

Ma;or Archer-Shee, M.P., was examined on Wednesday and Mr. Viggo 
Gandil, representative in this country of the owners of the Poulsen- 
= dersen patents, on Wednesday and "nursday. 


* Recent Experiments ia Directive Wireless Telegraphy with 
no Antenne.” By F. Kiebiiz. A Gransladon from the German of 
a communication from the German Imperial Telegraphs Experimental 
Station. 
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COMPANIES’ MEETINGS AND REPORTS. 


BLACKPOOL, ST. ANNE’S & LYTHAM TRAMWAYS CO. (LTD.)—At the 
meeting last week Mr. G. Nicholson, who presided, said that they could 
not congratulate themselves upon the result of the past vear's working, 
as the abnormally wet summer had seriously affected their receipts. The 
year opened in a very encouraging manner, and in the first six months 
there was an increase of £1,079, but in July, August and September the 
receipts fell off to the extent of £2,968. There had also been an inerease 
in the expenditure, which was mainly owing to the upkecp of the per- 
manent way. The report and balance-sheet were adopted, and a reso- 
lution was passed appointing a committee of four to consult with the 
directors as to the reconstruction of the company. 


CITY OP OXFORD & DISTRICT TRAMWAYS CO. (LTD.)— The directors’ 
report states that the Oxford Tramways Syndicate, formed in pursuance 
of the compromise made with Oxford Corporation, still holds the second 
mortgage debenture on the undertaking securing the amount due to the 
Syndicate. The City of Oxford Electric Tramways (Ltd.) have not 
made any payment to the svndicate on account of the profits for 1912, 
and the directors are, therefore, unable to declare a further dividend. 
Under the Oxford & District Tramways Act, 1909, the City of Oxford 
Electric Tramways (Ltd.) are liable for certain weekly penalties for not 
completing the electrification before August last, as compensation to the 
Corporation and the National Electric Construction Co., under an agree- 
ment with the Corporation, are guarantors thereof. Whether the Cor- 
poration has suffered any, and what, damage, and whether such penalties, 
or any part thereof, are payable or not, are questions between the City of 
Oxford Electric Tramways and the Corporation. The time for electri- 
fication expires in August, 1914, and it is hoped before then the City of 
Oxford Electric Tramways and the Corporation will be able to agree upon 
a system of traction satisfactory to the City and other interests concerned. 
The system of tramways authorised by the 1909 Act of Parliament was 
a combined system of conduit and overhead, a system which, so far as 
was known, had been working satisfactorily at Bournemouth. Since 
then Bournemouth Corporation replaced the conduit on a portion of the 
line with overhead, and this fact made it impossible for the National 
Electric Construction Co. to arrange the finance of a system which had 
already been condemned, although in the case of Oxford the promoters 
are still of opinion that even a combined system would have proved suc- 
cessful. The National Company are now investigating a scheme of petrol 
electric cars, and they hope at an early date to be able to submit a pro- 
position to the Corporation. 


LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY (LTD.)—The 
directors' report for the year ended Nov. 30 states that the profit for 
the year, after providing for operating and administration expenses 
and interest on debenture stock, amounts to £6,023, which, with the 
amount brought forward (£713), makes a total of £6,736. £1,C00 has 
been placed to depreciation reserve account (making a total of £4,000), 
£1,000 has been written off part of discount and expenses of issue of 
debenture stock, leaving £4,736. The directors reccmmend payment 
of a dividend at the rate of 34 ‘per cent. per annum, leaving to be 
carried forward £1,257. The traffic receipts show an increase of £810 
over the previous year. 


MELBOURNE'ELECTRIC SUPPLY CO. (LTD.)—At the meetin glast week 
the chairman (Mr. J. B. Braithwaite) congratulated the shareholdeis 
upon the remarkable progress made during the past vear. That pro- 
gress was reflected in every branch of the business. Altogether they had 
provided themselves with an additional capital of £258,205, and conse- 
quently they had been able to meet the expenditure on the Melbourne 
and Geelong undertakings (£119,651 on Melbourne and £14,386 on Gee. 
long), and they had been able also to pay off their bank loans. During 
the past year the Melbourne system had yielded an additional profit of 
£17,065, and Geelong a profit of £2,050, whilst the tramway svstem, 
which was opened early in the year, had vielded £738, so that their extra 
revenue was £19,843. Against that they had lost a revenue from the sale 
of the Adelaide shares amounting to £9,715, and th : net improvement was, 
therefore, £10,128. There was a gross increase in the revenue from 
Melbourne of £20,019, whilst the generating expenses had gone up only 
from £15,237 to £17,470. ‘Those figures spoke very well for the ability of 
their staff at the power house and the general management in Australia. 
At Geclong the gross increase in revenue was £3,057. and thev had retained 
66 per cent. of that in their net revenue. The tramways were only be- 
ginning—they were not opened for traffic until March 14 of the year undcr 
rev.ew—but the company had received £5,471, and there was a small net 
profit of £738. The total length of their track was 4 miles, and the total 
number of passengers carried during the five months of their operations 
was 422,000. They were constructing an additional I} mile, which would 
take them to Belmont, and when it was open it would materially increase 
their earnings from the Geclong section. In regard to the general con- 
dition in Melbourne, he read extracts from the engineers’ report, which 
stated that it was the most extraordinary year they had ever had, that 
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the general progress during the vear had been phenomenal, and it was the 
first time they had ever been in a position to pay a reasonable dividend 
on their share capital. The area of their districts was 73 sq. miles, an 
increase of 24 per cent. since last year. The population of their district 
was 317,000, an increase of 2 per cent., whilst their street mileage had bcen 
increased by 47 per cent. during the year. Additional plant would 
shortly be shipped, and that would bring their capacity up to 9,000 kw. 
The number of new consumers got during the year was 3,020, which was 
slightly over 300 a month, or, taking 30 days to the month, was slightly 
over 10 new consumers a day throughout the year. ‘That showed an 
increase of 75 per cent. over the previous year. The total number of 
consumers on their mains at the end of the vear showed an increase of 71 
per cent. The units of electricity sold were 7,082,000, an increase of 39 
per cent., and that increase was pretty evenly spread over the three main 
sources of demand. That was very satisfactory, as it showed that the 
business was expanding evenly all round. In Geelong the story was the 
same, but the increases were on a smaller scale. So far as they knew at 
present, the prospects for the present vear were fully as satisfactory. The 
gross revenue in Australia for the first three months was £15,700, against 
£6,076 for the corresponding period of last year, and the total number of 
new consumers connected during the same period was 1,400, compared 
with 690 last year. The total number of new consumers awaiting con- 
nection on Nov. 30 was 720, compared with 428. The profits showed a 
correspondingly satisfactory increase, so that, at the moment, the outlook 
for the present year was extremely good. Shareholders would probably 
have seen in the papers that the general resolution for the electrification 
of the Melbourne Suburban Railway, which was being undertaken by the 
Government, had been approved, and it was believed that the electrifi- 
cation would take place in the course of the next few years. Of course, 
if the Government. could generate supply cheaper than the company— 
and he did not believe that they could—the company could take supply 
from them, but there was no reason to suppose that the Government 
would enterinto the field of distribution for lighting. They were pledged 
not to do so, and if they kept to their pledge the company had nothing to 
fear from the electrification of the railways. 


MEXICAN FUEL & POWER CO. (LTD.)—In the report for the period 
ended Sept. 30 it is stated that the amount expended by the Peat 
Industry Co., prior to the incorporation of the company on plant, 
machinery, &c., was estimated at £37,000, and the accounts show a 
further sum of £9,360 expended up to Sept. 30, 1912, on additional 
buildings, machinery, power, plant, &c. The work of erecting the 
additional plant, including a 200 n.r. electrical installation, has been 
carried on energetically in the face of considerable difficulties and 
delays due to the political disturbances in Mexico. The work is now 
almost completed and is stated to be of a most substantial character. 


CITY NOTES. 
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MEMORANDA (Dec. 31) — Bank rate 5 per cent. (since Oct. 17, 1912. 
Price of silver, 294. oz. Consols 751—753 for money; 751—753 
for account. Consols Pay Day, Jan. 3; Stock and Shares Continua- 
tion Days, Jan. 14 and 23. Ticket Daya, Jan. 15 and 29. Pay 
Days, Jan. 16 and 30; Mining Shares Carry Over Day, Jan. 13. 

Priors or METALS (London). — Copper, cash, 763 ; three months, 77 &. 
Lead, English, 18 & —184& ; Foreign, 17 }§—18};  Spelter, 964—203 ; 
Tin, English, 233—231; Foreign, cash, 2294; three months, 229. 
Iron, Cleveland, cash, 67/5 ; three months, 63/5. 


CHILI,TELEPHONE CO. (LTD.)—The directors announce an interim 
dividend at the rate of 6 per cent. per annum (3s. per share), tax free, for 
the past half-year. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) —This company’s traffic 
receipts for the fortnight ended Dec. 31 were R.29,482 (increase R.4,773). 
Aggregate from Jan. 1, R.598,083 (increase R.63,983). 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)— The 
directors have declared a dividend of 1} per cent. on the capital stock, 
payable Feb. 1. 


STOCK EXCHANGE NOTICES —The Stock Exchange Committee have 
appointed Jan. 8 a special settling day in and granted a quotation to a 
further issue of £200.000 deferred ordinary, and £200,000 preferred 
ordinary, and £200,000 5 per cent. cumulative perpetual preference stock 
of the British Columbia Electric Railway Co. (Ltd.), have appointed Jan. 16 
a special settling day in a further issue of £150,000 5 per cent. first 
mortgage gold bonds of the Cia de Electricidad de la Provincia de Buenos 
Aires (Ltd.), and have granted a quotation to £250,000 additional 41 per 
cent. first and general mortgage bonds of the New York Telephone Co. 
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LAST Price RATS 
Divi- NAME. DIIS 
: Week a l AGGREGATE. &|penp s 
. LINE. ended, (a) No. of | Amount ine or Dec. Lo 
8 wee (a) | - ot 
£ E E £ Electricity Supply. £ s.d. ee 
Aberdeen Corporation.....| Dec. 25 1,428 | 4- 30 46117 |+ 610 ‘Bournemouth & Poole Elec. Su» Ord... . 5 4 9| Mar, Sep 1 
e vasasraméseveckprerch AM - 20 291 | + 15 | 5I 15,245 |+ 3,567 io ue Do. 4 per Cent. Cum. Pref. .......... 416 0 | Feb, Aug «4 
: Anglo-Argentine ..........| » 23 | 57,159 | + 3,984 | 51 2,643,376 |+ 134,473 || 10| 6/0 | Do. 6 per Cent. Cum. Second Pref. ...... 5 14 0| Feb, Aug “4 
,  Ashton-under-Lyne .......| » 21 440 | + 16, +” “432 ill st | 4 % | tDo. 4} per Cent. Deb. Stock (red.) .....- 4 1 3 | Jan, July "t 
| Ayr Corporation. ..........| » 28 200 | + 6, 32 11,299 |+ 289 | 5| 4/6 | Brompton & Kensington Elec. Sup. Ord... 5 8 O | March .. "t 
Barnsley ..... eere » 20 205 | + l6; 5l 9,326 |— 120 5| 3/6 Do. 7perCent. Pref. ....... eere 3 17 9 | Mar, Sept *1 
Barrow «eere 0 29 345 | + 16 | SI 19,161 |+ 3,408 || S^, | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stzk. 4 1 6| June, Dec 't 
Bath Electric Trams, Ltd...) 25| | 903, — | 88) 52 | 45453 |+ „2171 | 5 2/6 | Charing Cross (W. End & City) El. Sup. Co. 4 17 6 | Feb, Aug . 
Birmingham Corporation.. .| 5, 28 į 12,520 | + 3,510 | 39 | 422276 j+ 123,961 || 5 2/3 | Do. 4) per Cent. Pref. .........-- A 414 9. Feb. Aug T 
Birmingham & idland .... T 20 1,003 + Si 49,23 + 3,288 | St. 4% Do. 4 per Cent. Deb. Stock (red.) Koes acces 45 0 | Jan, July ee 
Bl 1 & Fleetwood... . . » . » , ee 00 Ill St] 44% Do. 4j per Cent, Deb. Stack (red). ++. 994—101} 4 8 € m " 
Blackburn Corporation..... » 25 1,366 | — 24 | 439 47,121 |+ 1,129 5| 2/3 | 1Do. City Undertaking 44% Cum. Pref... 35 —4} 529 Jan. July I 
Bolton Corporation .......| , 22| 2,567 | — 6| 38 | 98185 |+ 238 5! 2/0 | Chelsea Electric Supply Ord. ..........-- 4-5 |5 0 O0 | March... Z 
Bombay ..:.2--esecs.ee-+| Nov. 28| 3,180| — 899] 48 | 145943 |+ 4,815 || st 449, | *Do. 44 per Cent. Deb. Stock (red.) ....| 96 —99 | 411 O| June, Dec “9 
Bournemouth Corporation .| Dec. 25 | 1,695) — 74, 138 72973 |+ 2,086 | St. | 446 itChiswick Elec. Supp. Corn Ist Mort. Db. | 8) —92 | 417 9 o: : 
Bradford Corporation .....| ., 28 6,130 | + 473} 39 218,074 |+- 1,622 1Ci 6/0 | City of London Electric Lighting Ord..... 16 —18 4 9 0 | Feb, Aug oe 
Brighton Corporation .....| , 29 980) + 59| 3 41,092 |— . 965 || 10| 6/0 | Do. 6perCent. Cum. Pref. ..... Seni 12 —131!4 811 | Jan, July T 
Bristol Trams & Carriage... » 2 8,845 | + 784) 47 362,120 |+ 30,939 || St, 595 | tDo. 5 per Cent. Deb. Stock (red.)...... 116 —i2) | 4 3 O | June, Dec ef 
Burnley Corporation......-| 4, 28 1,762 | + 186, 18 28,366 |+ 2,714 | t. |44% | tDo. 4j per Cent. 2nd Dab. Stock (red.)..) 93 —101 4 9 O| Jan, July d: 
Burton Corporation *ec290 e. » 29 323 + o0 39 10,699 — 464 ; 10 46 County of London Elec. Supply Ord. ews 114 —12 5 0 0 Feb, Aug e 
Bury Corporation.........| » 29] 1409) + 27| 43 , + 57 H 10! 6/0 ! Do. 6perCent. Cum. Pref. ..........| 11—12} |419 0 | Mar, Sept iu 
Calcutta Tramways Co. ... » 28 566,64 | —811,8922 | 26 |R1,581,933 |+ 84,353 || St 44% +Do. 4} per Cent. Deb. Stock (red.) .... 103 —105 | 4 5 9 | Jan, July oe 
Camborne-Redruth .......| » 28 l + 52 6,854 i+ 934 || St. 4i sp Do. Second Deb. Stock .............| 98 —10114 9 O ay, Nov. ** 
Cardiff Corporation........ is T aa - T .. | Edmundson's Elec. Corp. Ord........... k—h E Juns, July "he 
Central London Railway ...| ,, 28 4,407 | + 629| 26 129,061 {+ 4,924 || 5| 3/0 | Do. 6 ver Cent. Cum. Pref. ...... e.. 4—41 |6 ^ 4 ay, Nov 
City & South London Rly. | ,, 29 3,512| — 296, 26 77,500 |— 6,976 | St. 449, | tDo. 4j per Cent. Ist Mort. Deb. (red).. 84 —87 |5 3 4 July a 
Cork Electric Trams Co....| „ 26 537 | + 27| 52 | 24940 |—  937!| 5| 3,9 | Folkestone Electricity Supply Co. Ord. ..| 44—Sk | 5 !7 6 | April, Oct -t 
Croydon ............ eee » 20 1,720 | — 125] 38 68,580 |— 949 | 5! 276 | Do. 5 per Cent. Cum. Pret. or exe 4-5 4 17 6 | Mar, Sept *4 
Devonport & Dist. Trams . » 20 545 | — 6| 5l 27,246 | = 1,754 | St. |4 % | Do. 4j Ist Deb. Stock (red.) ...... 92—95 | 414 ? | Feb, Aug T 
Povar Corpora ron ios » 28 222|+  18| 39 9,693 | $92 5 4/0 | Hove Electric Lighting Ord. ......-..---| ,746—8, | 512 6 ril, “9 
Dublin & Lucan Railway... „ 3! 253 | + 70 | 26 3,845 |— 28 |l st. 4495 | Isle of Wight E. t & P. Co. Deb. Stock ..| 83 —91 | 5 1 0 T -o 
Dublin United ...........| 4, 27 | 6142| + 607 n 5| 4/0 | Kensingtor & Knightsbridge Ord. ...... 74-8 5 1! 0| Feb, Aug *t 
Dudley-Stourbridge .......| , 20 + 32] Sl 45,545 j+ LISH 56 Do. 6 per Cent. ist Pref. ...... vua. 5—5 5 9 O | Jan, July of 
Dundee Corporation .......|  ,, 25 1,283 | + 89 | 32 38971 |+ 1,041 [i| St. m Do. 4 per Cent. Deb. Stock (red.)......| 92 —95 |4 4 0 se Z) 
East Ham Council..... ror » 28 1,2259 | + 102] 39 42,182 |— 866 | St. | 4 74 Kensington & Kngtbg. Co. & Notting Hill 
Exeter Corporation .......| , 27 356 | — 39 12,822 |— 797 | Co. (Joint Station) 4% Deb. Stock (red.)..| 91 494 |4 5 O0 | April, Oct ** 
Gateshead & Dist. Trams...) , 20) 1,126) — 10] SI 53,557 |+ 222 |] st, | 4495 | Kent Elec, Power Co. Irred. Deb. Stock ..| 73 —82 | 5 !0 Oj Jan, July °, 
Glasgow Corporation .....| „ 28| 20,02t | + 1.230] 30 559.293 |— 6,000 !| 3! 1/6 | London Elec. Supply Ord. .e..eesese.o.. 14-2 1315 0 ar, Sept oe 
Glossop Trams ...........| 4, 28 140 | + 52 6,135 !'— 329 5| 3/0 | Do 6 per Cent. Pref. ......- .ses.....| 4-3 | 5 11 9| Mar, Sept t 
Gloucester Corpn.......... oe . d : St. | 4% Oc 4 per Cent. Ist Mort. Deb. ........| 83 —9! 4 8 O | Jan, July 1 
Gravesend-Northfleet ..... » 20 220 | — 5l 10,783 |— 1.0 5. 2/0 | Metropolitan Electric Supply Ord. ...... 34-31 | 5 3 0 pril, Oct “9 
Great Northern & City Rly. » 28 1,267 | — 322 | 26 36,683 |— 1,648 5| 2/3 | tDo. 4} per Cent. Cum. Fre... esed 4 —4} 5 2 6| Jan, July -9 
Greenock & Port Glasgow...| ,, 20 772| + 63] 51 41,020 |+ 4,048 | st | 44% | *Do. 44 per Cent. Deb. Stock Ist Mort...| 97 —100 | 4 10 0 | June, Dec “3 
Halifax Corporation....... » 24 2,178 | — 68 | 438 78,930 |+ 1,362 ]||St|3 +Do. ah per Cent. Mort. Deb. Stock red.)} 81 —86 |4 1! 3 an, July t 
Hartlepool Tramways ..... es = -" T si a d DA it Midland zlec.Corp.forP.D.44 Ist Mort.Deb:| 97 —9) | 4 101 Oj = .. *t 
Ht Elec. TramsCo....| ,, 26 901| — 136| . v St..| 44% it Newcastle & District E. L. a) Seg St. 8: -85 |5 4 9 ae t 
ong Kong........... siii «s i os s e -| Newcastle Elec. Supply 5 per Cent. non- 
Huddersfield Corpn........| , 28| 2,483] + 307| 4l 78,851 {+ 2,140 ae Cum. Pref. u ec eese] 4-4 | 5 2 6| Feb. Aug Z) 
Hull Corporation ..... ee| o» 28| 3473| + 208| 39 | 116,707 |+ 1,625 || 100| 4j95 | tDo. 4% per Cent. Ist Mort. Deb. ....../ 94$ —95 | 4 13 9 | Jan, July "t 
Ilford District Council .....] ,, 28 937 | — 22| 39 18,739 |— 2,455 || 100| 5% | North Metro. Elec. Power Sup. 5 Morts... 98) —10!ij 4 !8 6 we -è 
Ilkeston District Council... iM n» i. n ; 10| 6/0 |tNotting Hill E. L. Co. t% Non.Com. Pref. 9} -10} ,;51 6 oe -r 
Ipswich Corporation. ...... „ 28 473 | + 55 | 38 17,628 |— 80 5| 3/0 | Oxtord Electric Ord. ....... eene t —& 15 9 O | March .... . 
Isle of Thanet Co... ....... » 28| 355|— 2| 13 4,273 |- 124 | st] 4 Do. 4% Deb. Stock ...... eee ...| 69 —92 |4 ? 0 M "e 
Jarrow........... D e| 50 20 141 , + 20| 51 6916 |t 273 5 E% St. James’ & Pall Mall Elec. Ord. ........ 94—104} | 4 17 6 | Feb, Aug uL 
Keighley Corporation ..... Ei . m D 5| 3/6 | Dc. 7 per Cent. Pref. .... eene 61—7| | 4 16 6, Feb, Aug . 
Kidderminster & District... » 20 95 | — 1 5l 5,981 |t 109 || St. | 34% | tDo. 34 per Cent. Deb. Stock (red.) ....| 81 —87 |4 0 6 fan. July t 
nock Corporation.. » 2l 155 | + 2| 3l 5,147 |— 152 5| 2/0 | Smithfield Market Electric Sup. Ord. .... E ESI E eb. eese “9 
Kirkcaldy Corporation.... "m . " 5 T 4| 4/0 | South London Electric Supply Ord... .... 213} |518 3 | April .... T 
Lanarkshire Trams Co......| ,, 26] 1,566| + 117| 52 76,676 |t 2,012 || st | 5% | *Do. 5% Ist Mort. Stock (red.) ........ 95 —93 | o 1 9 L 9 
Lancashire United......... „ 25 1,50) | — 8} 52 70,0096 |t 361 1| 0/82 | South Metro. Elec. Lt & Power 7% 1st Pret] 1.53—12, ! 5 9 6| Feb, Aug '' 
Leamington ............ ia m T E bs ies 1/07, | Do. 6perCent. 2nd Pref. ...... eee #—-# |6 8 0 Feb, Aug oe 
Leeds Corporation....... e| 4, 28 8,758 | + 732] 39 306,005 |+ 10,870 Ik st |44% | Do. 44 Ist Deb. Stock tired) .e...Ã. 4| 99 —92 | 411 0 pril, ve 
Leicester Corporation ..... » 28| 3,133 | + 331) 52 | 133,926 |t 4,652 5| 1/3 | Urban Electric Supply Ord. .........--- —} T pril, s. 
Leith Corporation.........| ,, 28 675 | t 48 | 1|32 22091 |t 5| 2/0 | Do. 5perCent. Cum. Pref. ex 3/- in Cert 2E — | 3 5 O| April, Oct ee 
Lincoln Corporation....... z z x z x St. | 43% | Do. 4i per Cent. Ist Mort. Deb. ......| 85 —83 5 2 O | April, .. 
Liverpool Corporation.....| ., 21 | 13,208 | — 492] SI 611,905 |+ 25,792 If ` 1| 0/6 | Waste Heat & Gas Elec. Gen. Stations ..| 155—140 |617 6 May, Aug. ee 
Liv | Overhead Rly.... » 29 1,500 | + 167| 25 42,380 |+ 3,379 5| 4/6 | Westminster Elec. Sup. Ord............- i —9} 5 2 9| Mar, rae oe se 
Llandudno&Colwyn Bay Ry.) ,, 27 207 | 21 4 977 |t 6 S| 2/3 | *Do. 4k per Cent. Cum. Pref. .......... 41—54$ |4 8 ©} Jan, July | * ee 
London County Council ...| ,, 18 | 42618, — 2.367 | 437 [1,577,378 |— 79,816 
London Elec. Ry. Co......| „ 28/ 13,460] + 105] 26 | 344640 |t 4,370 
pene moo Tea ee 28 6,718 + 373 52 322,156 ~ 13,166 | 
esto rporation.....| —,, + 12 2,246 |— : hara nN i 
Manchester Corporation 2: T 28 17.278 HE 083 39 657856 | 23,277 Electric Railwa7» aaj Tram ways. 
ersey Wayeseceoescoccec: y5 > + 8 6 57,014 t 2 een uA. x S April dw ds oe ee 
Marcin Bee ies » 20| “19a}— a| 5i | 10250 |= | 397 || il oj | toe. Eur Cent. Cam, Pret oe ss] BUH |e 6 | jan, July | BL oo 
Metropolitan Dist. Rallway.| ,, 28| 12,214 | + 528| 26 | 325157 |+ 24,178 | sev 419, | Do. 4j Ist Mort. Deb. Stock (red) ....| 76 —St | 5 $1 | April, Oct | «| rs 
Maironolitán Elec; rams, ee E 59d. = al 3l 440,225 |- 184 St.1 4192 *B'ham Dist. Power & Trac. 4} Ist Deb. Stck} 8? —91 4 :8 O | Jan, July T T 
Middleton eecccvi(](cdo000229 » 20 — 14 51 16,853 = 367 1 495 Bristol Tramways & Carriage Ord. "III ol —61 5 18 3 Feb, Aug ee x 
Nelson Corporation ....... » 28 214 | + 8 | $39 7,770 |t 481 10. 49 Do Cum. Pref. ....... M te HA 241—744 | 5 6 8 s ee E 
Newcastle-on-Tyne Corpn..| ,, 28| 5,055/ + 533] 40 174.241 |- 4,841 St. Hb, Do. 4per Cant. DES. eco ose coser L| tol —102 | 3.13 6 | Feb, Aug T . 
Newport (Mon)........... | » 23 853 | + 137| 39 | 27,826 — 146 | 2 | .? | patishBlectrictractiono%Pf.Ord.NonCu a| 111—139 | -e | June, Dec | 12| + 
Northampton Corporation . , 27| 653 !- — 6|138 | 2,143 |- ,.36 | Se] 22 | Do Def. Ord. Stee pg 72 » 5 "e 
Oldham, Ashton & Hyde...|  ,, 20 590 | + 19 | 5l 31,035 |+ 1,727 St 69, Do. 6 per Cent. Cum. Pref. ..... "ul 82 —9 | 6:3 3| Feb, Aug E8h| .. 
Oldham Corporation <- «<s n Ae 2216), c: AIO") 40 82381 |+ 4,862 St. : Do. 7 per Cent. Non Cum. Pref. ......| 32 —42 ee ae 394. 334 
Perth (N.B.) Corporation...| „ 25 181 | — 18 | 32 5,494 |- 368 Il ot | s% | Do. 5 ber Cent. Perpetual Debs. ...... 92 —95 | 5 1 O | April, Oct | © | == 
PON A EIN AMR Ju. f 4221 c sr] secus codd rcr [St 46%'| Do. Ab pet Cent. 2nd Dad. Stock ...... 7 —31 | S11 0) May, Nov | z; 334 
roug RU LUE E E ” — 6, + o i S E oc Beste thoes 83 —3 3 ti 6 eD, ug od 
Portsmouth Corporation...| » 21| 1,877|— 93) 39 | 82:249 |- 4745 | St dd | Du nen CPI k t| ay L3: |314 1| Feb; Aug | 8H] .. 
Potteries secseseccccooaoe » 29 2,193 + l SI 93,505 = 1,1481 St 44% tDo. 4l per Cent. Prel s4c0sewdi ew di 10> —128 4 3 3 oe md --3 
Preston Corporation....... vs bee jx » . St 295 Do. Deferred Stock ..... ese U 82—3:1 | 415 O | Feb. .... 834| 83; 
Rotherham Corporation .... ,, 25] 1,008] + 97 | 133 30,223 |t 3,498 J| 10g 495 "tDOo. 4perCent. Debs... eee 93 —1)); 4 2 O | Jan, July | œ d 
Rothesay....cecseosseeree| n 20 + 3| Si 10,654 j+ | 503 il St Wy Cit; & South London Rly Coa. Ord. ....| 29 —37 I3 a 6! Feb, Aug] «| «. 
Salford Corporation .......| , 39| 4,874} — 283 | 33 | 196,281 |+ 3.668 | Sel 5e? | Do. 5 per Cant. Pero Pref. (189i) ....| 192 —lil | 4 12.0, Feb, Aug | ji | = 
Shanghai eorveseresreresence . . oe er oe St. Só^ Do (1826) vec iore ef aie ate RORIS 10? —1!1 | 4 1) 9 Feb, Aug l.. eel 
Sheerness |... .. eene » 2 49 | — 7| SI 2,579 |- 12 i Sel 5% | Do. (1991) arret ratem “So gy) —1tt; 4 19 u | Feb, Aug | 11C} .. 
Sheffield Corporation ..... 5.529 8291 | + 71 49 279,953 |+ 12,519 St.| 5 ? Do. "oos E UMANE see et 10) —Htl | 41) 0| Feb, Aug 10À| .. 
Singapore Trams ......... " ay ka a St. t Do. 4 per Cont. Perpetual D»os. ...... 93 —13),4 3 0; May, Nov | e. se. 
South Metropolitan ....... » 2) 799 | + 22] Si 42,748 |— 690 10 6/0 | Dublin United Trams. 6 per Cont. Pref...) 12 —15 | 4 12 3, Feb, Aug | ++ | ee 
South, Stalls orere: » 20| 1046| + 103: St | 49.833 |+ 3,860 10 5/0 | Gateshead & District Trams Ord... - u| àp-3b 7 617 0l .. dep m 
Southampton. ser ececerens "m 25 1,251 > 4 33 48,321 R: 124 10. M Gt Northern & City Rly. Praf. Ori. (4°). 23 —2} | Sa Fe», Aug oon oe 
Southend Corporation..... » 25 607; + DV) 33 31,325 |+ 3,396 || 7id | Hastings & District Elec. Trans, 6% Gr.) jimi: 8 6 6! Mar, Sipt |. «| se 
Southport Tramways ..... » 20 267 {+ 16] 5I 15.142 |— — lé3] st | ago, | Do 4b Deb. Stork ..- nnm 6) —74 |o 2 0! April, Oct | œ | +s 
Stalyb’dge,Hythe,&c.,Jt.Bd ,, 28 785 |-F 34] 39 25.909 |— 4,602 10 Imperial Tramways Ord. ..-+-++0- Sess] 44-54 Us Mar, Sept | | >» 
Stockport eccsoócte0ecase T 27 1,363 + 8t 33 48,561 + ` 1,797 10 ° Do 6 per Cent. Pref. TD osese. ere 8 —3} oe Mar, Sept $t d 
Sunderland Corporation....  , 23] 1,569| + 210| 39 | 51350 |— 1,107 | st | 44%! Do. 4bperCent Devs. -e.z ee o-.| 82 —3) 5 7 6, Jan, july ej 
sundedand DIEE errre ue ad a uo rur. nar de 4023 [+ — 323 | EE | 2€ | of Thanst E. T. & Lt S percent. Pref...) ,24—23 £15 Oj Mar, Dept | s| + 
Swansea Trams .......... » 20 1,165 | + 8| 5l 53,762 |+ 438 St | 4% fDo. 4 per Cant. D39. Stock ... eee 75 —3) 5 0 O Jan, July ss T 
Swindon Corporation...... | wy sd : sé zs 10| 5/6 Lanarkshire Tranway3 ..-+--- RWV Bees 3t —12t ! 517 0 Feb, Aug s = 
Taunton .esssessssesesess x 3 46 | — 2| 5I 2,316 |+ 108 St. | 5% |*Lancs Utd. Trams 355 Prior Lien D :o. Sta. 73 —39 5 5 O Jan. July T z 
Tynemouth and District .. » 20 178 | + 34] SI 12.173 |— 781 St |4 * London Electric 4% D3». Stozk ..... Seu] Db —35 4 3 T" o! 558 
Tyneside Tram Co. ......| n» 25 54L | + 32| 25 12,932 |— 208 | Sc | 4% 4% Pref, .. eene Reeesessl QA ml DpD4 bà 79 js 20 | 
Wallasey GORPOLAMOH wara sas ee UON [P 2993-193 43.611 |— 219 0 London United Trams, 5% Cum. Pref. 5 —> as Jan, July Wa Vs 
Walsall Corporation ....... js 223 849 ' + 110, 352 39,02 [+ 930 4% Do. 4 per Cent. Ist Mort. Dab. Stozk ..| €? —/2 Sli Ci Jan, July 2s am 
Warrington Corporation ... UU n" uic ; ue p St by etay Con, Ord. Stack asiri Ele aa 1-9 T Feo, Aug 85 T 
West Ham Corporation.... .„ 25| 3010|-- 32) §39 | 101,904 |— 3,997 I| éd. | Metropolitan Elec. Tramways Ord....... le -lw 14 40 icd z “a 
Weston-super-Mare........ » 2 25 | — ol 6919 |— 1,294 i] .. | Do. Deferred ....e em d L5 514 Feb, Aug | o| x 
Wolverhampton OG: ae seiee » 20 599 + 15 51 21,909 + 1,013 1 0/6 Oo 5 per Cent. Cum. Pref. .c.c-e-e-6 l = 4 i 1 0 60, july 96 * 
Wolverhampton Corpn.....| » 25 1,139 | — 138 is - St. | 44% tOo, 4h per Cent. Deb. Stozk.... e -* 3i —)) : E H Jan, Y, m 
deem ccm) e 2D RiT DR gek “a iaaeaie ti.. $8 by |21 0 |r Au ps3 sit 
r eccce9ec99o0900€0989 ” ; an way nso ,°0 20 : . k k 
Yorkshire WR. Trams -...| n 29| p832| + 25| 52 | 67.997 l+ 1497 | St, | 14% | Metropollt ‘ 
Yorkshire Woolen ae E ol S2: T "e | * No allowance has bsea mada for accrued interest or redamption f Ex. Dividend, 
electrical. |l a 


(a) Thess comparisons are with ths corresponding psriod last year. © Partly 
zx $ Minus 2 days. $ Minus 3 days. l| Plus 3 days. € Plus 2 da 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


LAST Price * RATE Business T E 
2 | NAME. Taes. | per canr. — | 8 Days ro | d [putt NAME. Delos ATE | Divipewp 
“a Dec. 3i | YIELDED. Dez. 31. LĒ [beno Dec. 3: !Yigpgp| DUE. 
dign | Low- E ES 
Electric Railways andTramways—|Continued. | £ s d est. | est. Teloph 
St. Metropolitan Rly. Surplus Lands Stocks | 62 —64 |4 6 O| Feb, Aug | 53) ephones. : 
St Do. 3 per Cent. Preference "^^ B5 —87 4 0 6 ` Aug à . £ z d. 
St - Do. 3j per Cent. “A” Preference....| 84 —86 |4 | 6| Feb, Aug 854! .. [100| 2$ tAmer. Telephn. & Telegh. Cap. St.......| 141 -143.| 5 12 0 ro 
St Do. 34 per Cent. Convertible Pref. ....| 84 —86 |4 1 3| Feb, Aug | i: . |: | 4% | Do Coll. Trust $1,000 4 per Cent. Bds| 93 —95 | 4 4 O| Jan. July 
St ` Do. 3i per Cent. Debenture Stock... 83 —90 |317 9 | Jan, July | 938) 883]: | 4% | Do. 4% Cons. Bonds 1936 ......... 1131—1154 3 9 3 e 
St Do. 3iperCent." A" Deb. Stock ....| 86 —88 |319 6 | Jan July | ;:.| :: Pt) 5 Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. 102 —101 | 4 16 O| Mar, Sep 
St " Metropolitan AC 14 wy ....| 405-41 - Feb, Aug 407) 40] 3/0 |fChili Telephone ................. 74—72 | 5 4 O | August .. 
St Do. 4£ First Pref....... eee rne 88 —9) |5 0 O| Feb, Aug | 874) 833) *,| 5% Cuban Telephone 5% Ist Mt. Con. Bds...| 9¢—984 | 5 2 0 ne 
Und. Elec. Rlys. Co. of London, Ltd.)} 75 —73 | 4 9 9 Feb, A on | ae 1.1 0 | DO. Sper Cent, Pref. -oeeoececoscs 1—3; |514 9 | May, Nov 
St | 3% | *2o. 3 per Cent. Consoltd. Rent-chargs| 72 —74 |4 1 O| Jan, July | 2s | z. [t| 6% | National Telephones Co. Deferred Stock..| 137 —i43| 4 5 9| Feb, Aug 
St | 4% | tOo. 4 per Cent. Midland Rent-charge| 97 —93 |4 1 O| Jan, jury 874| 85i] --| 44%| New York Telephone Co. 30 yr. Bnds...| 97—98 EE. c» 
St 4 Do Guar. Stock 4 per Cent. ""-- ^ n 85 —53 4 11 0 Mar, Sep, . ^. I 0/7i Orien tal . . eee eee eee ot li.—l!i 4 12 9 Avril, Oct 
St | 6% |.*Oc 6 per Cent. Perp. Deb. Stock ....| 139 —i41 | 4 5 0 | Jan, July | ** | -= [.,! 0/73 Do. 6 per Gont Cum Pd 220000000! wade | 418 0| A 
St. | 4 t>o. 4 perCent. Ditto ....seserevess| 93 —95 | 4 4 0| Jan, July| | «+ Pt] 4 *Do. 4per Cent. Red. Deb. Stock...... 87 —8) |410 0 nur 
1} 82 otteries Electric Traction Ord......... fi — 8 0 O| April, Oct | «+ | «+ [S] 4495 |f Teloh. Co. of Egyot 11% Db. Stk. (red.)| 97 —99 | 4 1t 0| Jan, July 
1} 0/6 |. Do. 5 per Cent. Cum. Pref .......... Dan. 618 O| Feb, Aug | °° S15 UnitedRiverPlatsOrd [to190,000 ...... 7k —7H% |5 4 0| July .. 
St {44% |: Do. 4k per Cent. Deb. Stock ........| 33 —83 |5 2 O| May, Nov | ** | «+ |e, 2/6 | Do. Spe Cant. Con | Pret err | 91 —9*|€* 8 O} June, Dec 
1] 1 .S. Met. Elec. Trams & Ltg. 6% Cm. Pref. #—H 280 nt .. .. [St | 44%4| Do. 4b Deb. St. Red. ..............| 101 —193 | 4 7 6 | Jan, July 
St 4 f 2o. 4 per Cent. Deb. SIo6kK sccccdvecs 65 —70 5 14 0 Jan, July * . : - 
10] .. | Undergd, Elec. Rys. Lon. Shares ......| | 41 —1d zi ^e QA Ad Financial Invsstm»nts. 
=| 4196 Do. A)? Bonds FEOT 109 —192 183 fs aM p 
#11 2% % In. bds Witn Coup. 19. ..... = 2 2 6| Juns, Dæ 5| 3/0 |tElec. & Gen. Investment 6% Cum. Pret.| 4 4 |613 3| Jan, July 
5| sz | Yorkshire (W.R.) Elec. Trams, Ord. ....| — 1—l +. | Marea c| =e | +> | 10 2/0 | Globe Telegraph & Trust ce eon] 10 107 | 5.10 3 | Sp Dolir]o 
t 1/6 * 2o. 6 per Cent. Cum. Pref. eee ew eeee 3 —3} 4 5 9 " a . 10 3/0 4 Do. 6 per Cent. Pref. exces S N 121 12i El 13 0 Sp, DcMr u 
SK| 4b | to. 4j per Cent. Ist Debs. .....»....| 77 —8i | 51! O| fan fuly * | 10) 6% | Submarine Cables Trust (Cert.) ....... | 127 —139 | 4 12 O | April Oct 
Electric Manufacturing, &c. Co'on'a! and Foreign Electricity 
St. t Anchor Cable Co. 44% Deb. Stock ......| 984-1903) 4 9 6 A 1» Railways, Tramways;, &c. 
i "Do. 6% Cum. Prel. 1o. een] ch. (Sage | igit «| [| 825 t Anglo-Argentins 5 42-3 | 5 0 O| April, Oct 
. um. FTOI «.««sco eet tnn t muri A ril, Oct zik) eo ngio-Argentin? % Cum, 1st doceri — ^ 
10x . Do. Ist Mort. Con. D e| 8)—92 |5 8 6 pes e| [5 2/9 | tDo. 54%Cum. 2nd Pref, ............| 4&*—18 | 5 14 0 | Jan, July 
1 * Automatic Telephone Mig. Go. 69 ZCm. PL I*¥—-ls * r2 c+ | c St | 4 fD» 4% Dob. Snock ................] 94 9*4 |4 5 OF Juge 
1) 1/46 | Babcock & Wilcox Ord. % ese +++ +++ 3 —34 | 412 6 | April, Oct | 2%! -- [St | 448%) tDo. 44% Db. Stock] IDL] 97 29 4110 +s 
1 Do. Pref. [f—l4 |4 0 0 s . | .[St./5 Do 5* ia E UU 98 -102/5 0 0 
t British Jsilaici Holy Cables Ord... A 6 5 O | July, Feb 74 .. St. | 5% |fAucklan- Eiss. Trams % Oso. (rou: ..| Wi —2vd | 4 17 0 | Jan, July 
t Do. er Cont. Pref. ..... een SiS} | 4 14 0 | Jan, Jalv | °° - 5 4/0 Brisbans Elec. m .nvessOri ar )à—i4 | 510 0 ay .. 
St |4 * 2o. dl per Cent Ist Mort. Deb. (red.).. 102 —101| 4 6 6 I uly | ** -1 5 2/6 | D» SpsrC»ntCum. Pref. aa Ha EV» —tb | 415 0| May, Nov 
St. fDo, 5% Mort, Deb Stock ..........| 10i —103 | 4 17 0 E z [St | 4}%| !Do.. 4) per Cant. ob. Prov. ^erts....| 27 —102/|4 8 0 Jan, uly 
British L. M. Ericsson Mfg. Co. 6 PE f. #-1 |6 09 it "|o [St | 3% | British Golumbia EL. Riy’ b.Ord .. | 129 —144| 5 11 0 | Mar, Sept 
St | tt% | British Thoms'a-Houst'n 44% Ist Mt.D 94 —35 |414 6 | Mar, Sept} “| «= «* | D» Prof, V Oud. Stock .. . ......| 118 —122 | 4 18 4 | May, Nov 
: British Westinghouse 10 per Cent. Pref. . i-i ie Feb, Aug ve eo BSc | 5% D», 5% Cum. Pref. Per. Stock ce... | 107 —110]411 0 Jan, July 
10. | 6% |- Do. e ver Cent. Prior Lien Dbs. (red.) | 100 —103 | 5 16 0 de Uuaboct Tt! a| Do — 4bpr Cant. Ist Mort. Dbs. .....| :00 —103 | 4 7 6 | April, Oct 
St * 2o. per Cent. Mort. Deb, Stock . 58 —5! |3 5 6| Jan, July 603) ..ph*|; *| Do» Vancotrer PoworDobs. ........| 193 —105| 4 € 6 | Jan, July 
St f 3rush Ee Eng. Co. Prior Lien D2b Stk 73 —73 |6 8 O Ma ee - «| D» w*Pirp.Con.Dob St......... 97 —100' 45 0 on 
St . De. 44% Perp.st Deb. Stk ......| 47 —52 | 812 6| Mar, Sp | °° | ~ 5% | Buenos Ayres Lacroze Tram: ist Me Db| 934—101j| 4 18 6 | Mar, Sept 
*| 3/0 | Callender's Cable Con. Ord.............| 108—1iE | 6 15 0 | Jan Jul foa viget d ie ep CR 91 —93 | 6 2 0| Feb, Aug 
9| 2/6 |.tDo. 5 per Cent. Cum. Pf acaces 4t —5 5.0 O| Jan july Sis} oe 2/6 valsutta Tramways (1 to 137 ,510) .... 5i—6! | 514 0 , 
St. 1:76 t Do. 4} par Cent. Ist Mort. Debs. (re i.) 97 —10) 41) 9 Nv Ma .. 2/6 t» E per Cent. Cum. Pref. .. re pe 4H —51 419 0 an, uly 
1| 2/6 |: Castner-Kellner Alkali Co. ......... 341—310 | 5 14 diy Nou - | to 14% Ist Deb. Stock (red.) .... 9/ —101 | 410 O | Jan. July 
St. |41% |. Do. 4} perCent. Ist mort. Deb. (red.).| 105 —i07 | 4 2 6 feb, Au z 1/2 | Jape Elsctne Tram Shares ......... t—} P 25 
1| 3/6: | Consolidated Signal ees sons] seii [IZ . l| April, Det ° - 1/3 | City of Buenos Ayres Trams Co.(1904)Sh| Si —Sik | 4 7 3| F,Mr, AN 
1| J74| Do. 6 per Cent. Pref e| =o dé A] Age Ox | c3] T 1% | £2. 4 per Cent. Dab. Stock ....... "| 9) idu] 4 0 0| fene Dec 
«|... | Crompton & Co. (Nos. 1 to 85, 009)...» +-- I Jan. July ° E £95 | solombo Tr. & Ltg. 5% Ist Mt. Db..... 33 —97 |5 3 0| May, Nov 
lu | 5 Do. Sper Cent Ist Mort. Debs. (ed)-. 50 2il 9| Jan 'ul . . % | Havana Elec. Ry. Con. Mt. 5% $1,000 5) 
| o, | Dick, Kerr & Co. Ord, ..... ZIIIIIII E 6 5$ -| Sept .. b é yéar Coup. Bd, TA sah 99 —103 | 4 17 0 | Feb, Aug 
- . Do. |, 6 per Cent. Cum. es "9 {— 6:7 2| Sp. . 5% | Hone Kong Trams. Co. 5 per Cent. lsi) _. . 
ot *Jo. 44 per Cent. Deb. Stock .. . $6 —38 |« 11 9 | Jan. miy " Mort Dane) taara kaasa s.s.s... | 85 —99 | SIL. 0| June. Dec 
Edison & Swan United (“A " Sh.) (F3 od i-i pe Feb Au * | 1) .. | Kalgoorlie Elec, Trams. Sh.......... zol Arh +. T 
5 On £5 Del). vo PET 1 -1} sa Feb, Ai -| -e [St.| 5% | tc Sper Cant. “ A” Dab. Stock ....| 83 —83 |514 0 pa July 
St. t>o. 4 per Cent. Mort. Deb, Stock (rod 54 —o8 i? 9| Jun: Ox: es .. [St. | 39 Do. 6perCent.“B” Ditto sséeszs, |] S9 -J9 |7 10-0 an, July 
St. ; Do. 5 per Cent. 2nd Deb. Stock ......| '2 —7; | (13 a| Mar 3eo | ** | -e | 1 0/7] Lisbon Elec. Trams. Ord...............| ! —lt | 416 0| July .... 
‘Electric Construction Co.. eter erat enone ta —| A 7 ! e Jan, july “* .. 1 0/7i t2o. 6 per Cent. Cum. Pref.. era teva P auge l —i1 4 16 0 an, uly 
2 Do. 7 per Cent. Cum. Prei.........| .lt-2 |7 0 3) uly ..--| 35] '**[St| 5% | Do. 5 per Cent. Reg. Mort. Dabs. ....| 93 —9 5 2 6, Jan, July 
St. ^| Do 4perCeat Pap. Ist Mort. Deos. i? —5 | 418 * | Jan, July 7| ..|St.| 592 |*Madras Elec. Trams. 595 Deb. Stock....| 98 —100| 5 0 0 | Jan, July 
t| 6/0 |[3eneral Electnz 6% vum. Prat s+... St Di| S11 é| June, Dic | ^* | +. [102, 5% | Manaos Trams & Lt. Go. 5% Deos... oo. 3? —92 |5 8 6 . 
St | +% |g Do. 6 per Ceni. ist Mort, Debs. ......| 9X0 —v9 | 4 4 3| Ma, Sspt| c | * f.. | 5% | Manila Elec. Ry. $1,090 Gold Bonds....| 1021 —1024| 4 17 6 | Feb, Aug 
5| 5/0 | Henlc s ais rip^ Works Ord. essees.. 12: —13 -lı O| Feb, Auz : ** [102 $t Mexico Trams. Co. Com. St.......... es ll! —113 | 6 4 0 E 
5| 2/3 = d na Cant. Pref. cccesesesesees| 4H ->h ' . 9 0| Feb, Auz oe | eo Ie. | 59 Do. Gen. Con. Ist Mrt. 5% Gold Bds.| 99 —?8 |5 2 0 as 
St. | 1% per ar. iet Mort “eb. Sex. | tl —122 14 7 6| Mar, Sept |. * |. -e [100 6% | Do. 696 50 yr. Mort. Bis. .........- 103 —10515 14 0 se 
L| 5/0 t India Rubber Gut. Per., &c eked Ord} 9b —10J .. | Feb Aug| <) +e iSt | 4$%| Montreal "St. Ry. Sterling 44 p^r Coat 
1| 5/0! tDo SpirCent, cum Prt esses | FE-108 1417 6 ve Jh — 74 Debs. (1922) (Nos. 621 to 2,099) ......| 12 —102 | 4 8 0| Feb, Aug 
12|4 Do. 4pwC^o.ODsos (rad. nesese.. . 3,—25 |4 3 3 | April. Ost *| ** t| 469%] Do. - do. (Nos. 1 to 4620) .......- 93 —101 l4 9.07 aa 
S! [5 Johason & Phillips ^ w 1« Mt. D»»t.Stc|* 7/4 -895 | 6 4 0 X ej oe .0/7% | Perth Elec. Trams Ord. ......... o3] 14$9—14|4 2.041 May wars 
1| ` s | Nationa. Elsc.Coastructlon Go... ..... . a-t + | Avril 1.2 c| c] [St | 5% | tDo. Ist Mt. Db. Stock .........-...- 33 —10)| 5 O O0 | Jan, July 
l| .. | Richardsons, Westgarth & C.o, Ltd . ord Å -t rA Nae. 22. 2 e | 3/0 t Rangoon Elec. Trams. & Supply Co. 6% 
l| ..| Do. 6p Cint. Cum, Pref. .......-.|. $22 as May, Nov gn D. Cum. a E PO cs vaxde guo eue anv) cor) EIOS - 
St. | t% | Do. 4} p2rCant. Perp. Dob »tock.. 67 —i/9 | 6 8 6 | Jan, July «| e+ [St 44% +>. 44% Ist Mort. D2. Stk. | 92 —93 1411 o es 
$| .. | Simplex Conduit 6 pər O2at Cum Prof 4l —5 se m . ** [109 $1} | Rio Janeiro datu bE Oe OO vs cae ec je K 4 6 T 
ia| 12A | Telegraph Construction & Maintenance..| 3$ —36j | 5 !5 € | Mar, July s co f.e | 5% Do. 30 yr. Gold Bads...e.esoccet ...| 102 —101/4 16 i se 
1| 4% | Do. 4 per Cent. Dob. Bonds(1903)....| 974—1993} 3 13 6 | Jan, July | °*,; -4 [109 5% | Da 5) 9t WME Bader teoa en 905 38 | S 1 0 ae 
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l pet. 
Electricity in Marine Work. | 

AT first sight it would seem that there is no place where 
electricity for all purposes can be used to better advantage 
than on board ship. It is true each ship requires its own 
generating plant, that the units emploved have to be 
relatively small, and that the area of supplv is somewhat 
localised ; but, on the other hand, every part of the plant, 
whether it be generator, motor or cables, is easily accessible, 
and it is possible to tell much more closely than on land what 
the demand is likely to b». Against these advantages 
must be set certain obvious disadvantages which are, how- 
ever, by no means insuperable to the present-day engineer. 
The plant will be either exposed to damp, even to water, 
or to a moist high temperature, depending on its location. 
It wil not be particularly well looked after, and it will 
be strenuously overloaded. Nevertheless very similar con- 
ditions are present in mines, where the motor is used with 
success, so that it would seem that there is a good opening 
for electrical plant on board ship. 


— - -0 — — 


EvEN so progress has so far been small, and it is surprising 
to find how often, even nowadavs, such plant as winches 


! 
means of introducing electrically driven machinery into the 
| 


and capstans is driven by a small leaky engine supplied 
with steam through long lengths of pipe which requires 
warming up for a considerable time before it can be used. 
The same retrograde practice seems also to be in force in 
dockside work where cranes and capstans are too often 
worked hydraulically with consequent loss of economy. 
Altogether then, it would seem there is considerable preju- 
dice in marine-engineering circles against the use of elec- 
| trical plant, a prejudice which should be combated by every 
means in our power. When the simplicity, reliability, and 
ease of control of electrical plant are considered, the final 
! result of such a campaign should not long remain in doubt. 


| —— 


Power Supply Statistics. 

Wiru this issue appears our annual Table No. II., which 
deals solely with power companies. Steady progress 
appears to have been made by many companies in the way 
of connecting up new consumers to their mains. But there 
are still a number of undertakings of whom no progress can 
be reported, and who have not got so far even as building 
a generating station. Probably such companies remain 
stationary for want of capital. It is, therefore, highly 
desirable that those companies which have gone ahead 
should be financially successful, and so attract capital 
to their humbler brethren. This can only be done by 
securing as many and as diverse consumers on their mains 
as possible. Companies occupying mining and manufac- 
turing districts, as would be expected, seem to make the 
greatest progress, whilst those with mainly agricultural 
territory are the most backward. In paris of Germany, 
served by what correspond to British power companies, 
electrical energy is largely used for agricultural machinery. 
Some attempt might be made to educate the British farmer 
in districts where a supplv of energy is available. Co- 
operation has been the text of several recent lectures to 
farmers, and if this were brought about it might be the 
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farm for such purposes as pumping. chaff-cutting, root- 
chopping, churning, and perhaps ploughing. At least it is 
worth an effort. | 


University of Hong Kong. 
WE have received an appeal from Prof. C. A. M. SMITH, 


who was recently appointed a professor in the newly- 
founded University of Hong Kong, asking for support from 
manufacturers in this country in supplving apparatus for 
the equipment of this new university. Very possibly 
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manufacturers may feel that they already have quite enough 
to do with their surplus profits without giving away manu- 
factured goods. At the same time, we think it may be 
worth their while to remember that students who become 
acquainted with particular apparatus, and who have been 
brought up with it, technically speaking, develop a certain 
affection for such apparatus if it behaves in a reasonable 
fashion, and will, therefore, very possibly place orders in 
the hands of the firm by whom it was manufactured. We 
need scarcely remark that the student of to-day is the 
engineer of to-morrow, and that if the good feeling of the 
student is worth cultivating in our own country, this is still 
more true of such a country as China, which is opening up 
very largely at the present time, and may develop enormous 
possibilities as a market before very many years have 
passed. We therefore commend Prof. Smitu’s appeal to 
all British manufacturers. 


Earthing the Neutral Point. 

THE discussion on Mr. Peck’s Paper at Newcastle, an 
account of which will be found in this issue, confirms the 
conclusions arrived at from the London and Manchester 
discussions, that it is, in most cases, necessary or desirable 
to earth the neutral point of a three-phase system. Dr. 
THORNTON’s suggestion as to the capacity of an arc is 
interesting, and appears to agree with Prof. STEINMETZ'S 
experiences with “ flaring ares " in America. Dr. THORNTON 
suggested that any circuit, part of which consists of an arc, 
may, owing to the capacity of the arc, give rise to violently 
resonating conditions, and this may explain some of the 
pressure rises and surges that occur with an arcing fault or 
short-circuit. Whilst the agreement was fairly general 
as to earthing, there were different opinions as to the way 
in which it should be carried out, although we think no one 
advocated a “ solid " earth connection, without resistance 
ofsome kind. It would have been interesting if the method 
adopted at Sheffield (described in our correspondence 
columns last week) could have been discussed by the meet- 
ings, as the question is evidently one on which opinions are 
somewhat divided. 
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The ** Marconigraph." —The January number of this journal 
contains about 50 pages of interesting and varied reading 
matter. Thereis a well-illustrated article on the Gulf of Labra- 
dor wireless system, the author of which gives a personal 
description of the Belle Isle and St. Lawrence waterway. 
Another deals with wireless telegraphy from the Italian 
standpoint, and describes the new Marconi offices in Rome, 
which are installed in one of the most famous palaces of the 
City of Palaces. Dr. E. Bellini contributes an article “ On 
Some Directive Aerials," and the humorous side of wireless is 
represented by a full-page cartoon and other contributions. 
M. Charles Balser, director of the Belgian Marconi Company, 
is the subiect of the biography for the month. 


Oable Interruptions. 


d Date of Interruption. 
Latakia—Palura .............. een eee ceeee May 26, 1910 
Scalamova—Samos ........... eene eese April 21, 1912 
Marmariza—Rhodes....... EE Qu osE SERIA DUE April 21, 1912 
Bessika—Tenedos .............sssssseessencscecccenee April 24, 1912 
Poulocondore—Pontianac.........cee.scsercsscccsseses July 5, 1912 
Tokyo - Guam ....... suse seme ave Sept. 10, 1912 
Bissao— Bolama ... ......0....scseeecccccessseceseoeseses Dee. 7, 1912 
Bonny—Duala............ cesses erectis usus Dec. 24, 1912 
Cayenne— Salinas ......... Lees scenes eres Dec. 24, 1912 


Rios adag dr ee oes *-... Jan. 2,1915 


Gift to Cambridge University.—The Rev. J. H. Ellis has 
left, subject to his wife's life interest, the residue of his pro- 
perty, which will amount to not less than £90,000, to the 
University of Cambridge, “ to be enjoyed and applied both as 
to capital and income by them for the general purposes of the 
University, in such manner as they may think fit.” It is 
understood that a statement regarding the disposal of the 
bequest will shortly be made. 


Jubilee of the ** Underground’? Railway.—To-day will be 
celebrated the jubilee of the opening of the London Metro- 
politan Railway, the first section, that from Bishop’s-road to 
Farringdon-street, having been opened on January 10, 1863. 
On the first day 40,000 passengers were carried, and in the first 
year 9,500,000, there being a ten-minute service. In 1912 
there wasa 14-minute service, 375,000 passengers being carried 


per day and 101,000,000 in the year. The total number of 


passengers carried since 1863 is 3,500,000,000. 


Large New Hydro-Electric Plant for Montreal.---It is 
stated that the National Hydro-Electrie Co. has taken further 
steps toward supplving Montreal with power from ite proposed 
plant at Carillon Falls, Quebec. A small plant is already in 
operation, but it is proposed to build a very extensive instal- 
lation, which will cost £2,000,000, and will be capable of deve- 
loping 160,000 H.P. Power from the small plant is to be used 
for the construction of the larger one and also to supply neigh- 
bouring municipalities. The company has a Dominion charter, 
enabling business to be done in the Province, and application 
has now been made to the Provincial Legislature to grant the 
right of placing poles and wires in municipalities. without 
dealing with each one in particular. The right is also sought 
to use the Montreal conduits for the company's circuits. 


Automatic Devices for Tube Train Doors.—It is stated 
that à certain number of cars on the Great Northern, Picca- 
dilly & Brompton Tube have been fitted with a centre door 
opening inwards. These doors are completely under the con- 
trol of the conductor from his platform, and can be either 
bolted or unboltcd by merely pressing a small lever. Each 
doorway is connected with electric lights on the conductor's 
platform and in the driver's cab, which light or go out, 
according as the doors are bolted or unbolted. No train is, 
therefore, started until the light by the driver's side assures 
him that all the doors are closed. In the event of the Picca- 
dilly Tube adopting the system for all their trains the other 
tube companies amalgamated with it, the Bakerloo and the 
Hampstead & Highgate, would follow suit. 


The Science Museum.—It is announced that the President 
of the Board of Education has appointed an Advisory Council 
for the Science Museum. This Council will be asked to advise 
the Board on questions of principle and policy arising from 
time to time and to make an annual report on their proceedings 
to the Board, toegther with any observations on the condition 
and needs of the Museum which they may think fit to make. 
The following will be the first members of the Council: Sir 
Hugh Bell (chairman), Mr. R. Elliott Cooper, Dr. J. J. Dobbie, 
F.R.S., Mr. W. Duddell, F.R.S., Mr. E. B. Ellington, Sir 
Maurice FitzMaurice, Sir A. Geikie, K.C.B., P.R.S., Dr. R. T. 
Glazebrook, C.B., F.R.S., Sir A. Keogh, Sir W. Mather, Sir J. 
Murray, K.C.B., F.R.S., Sir W. Ramsay, K.C.B., F.R.S., Sir 
H. E. Roscoe, F.R.S., and Sir W. H. White, K.C.B., F.R.5. 
The secretary will be Capt. H. G. Lyons, F.R.S., of the Science 
Museum. 


The Generation of Electrical Energy from Sewer Gas.— 
According to the “ Australian Mining Standard " the practi- 
cability of using sewage gas at Parramatta (N.S.W.) for the 
generation of electricity has been taken in hand by Mr. Walshaw 
engineer-in-charge of the Parramatta sewage system. The 
matter was recently brought under the notice of the aldermen 
of the municipality, a number of whom have signed a statutory 
declaration that to the personal knowledge of the aldermen 
Mr. Walshaw suggested that gases should be utilised to generate 
electricity; that it was proposed hy the council to utilise 
the power to drive a gas engine in connection with the lighting 
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of the works aNd the driving of the pumping machinery; 
and an engine dt'ving a dynamo has been run for three weeks 
continuously. Yt is further proposed that Mr. Walshaw’s 
The declaration 
concludes with the statement that no application has been 
made by the Department of Public Works for the carrying out 
of experiments with the gases which are generated by the 


suggestion shall be adopted at Parramatta. 


disposal of the sewage. 


Upkeep of Main Roads.—The Select Committee on Local 
Legislation, referring to the upkeep of main roads, state that in 
view of what has taken place over the bills promoted by the 
Corporations of Keighley, Rotherham and other bodies that 
the time has arrived when an authority should be constituted 
to decide which roads should be the main roads of the country, 
and that the cost of their maintenance should be taken off the 
They also remark that among 
the bills considercd was one promoted by the Keighley Corpora- 
tion, which sought powers to run trackless trollevs on speci- 
On dis- 
trict roeds and county roads beyond the Corporation boun- 
daries 1t was provided that for widenings deemed necessary by 
the road authority and approved bv the Board of Trade, the 
Corporation should pay one-third of the cost ; but should not 
be required to contribute to the cost of widening a bridge or 
acquiring any building for the purpose of widening anv road. 
Having regard to the particular circumstances of the locality, 
it was not thought right that the Corporation be called on to 
contribute to the repair of the roads outside their boundaries 


rates and put upon the taxes. 


fied routes, both within and beyond their boundaries. 


over which the trolleys will run. 


Electricity Supply at Panama. — It is stated in the 
“ Electrical Review and Western Electrician " that a survey 
has recently been begun for the location of towers to carry the 
electrical transmission line which will follow the re-located 
line of the Panama Railroad from Cristobal to Balboa, con- 
| The line will 
be fed normallv from the Gatun hydro-electric station, and will 
be connected permanently with the steam generating station at 
Energy will be transmitted along this line at a 
potential of 44,000 volts, in delta connection, and reduced at 
centres of distribution to the requisite potentials for the 
operation of machinery and for lighting. Each tower is to be 
a track-span bridge, consisting of two side frames connected 
The bridge | 
is to support duplicate three-phase lines, one on either side 
of the track, an earth wire strung from the top of each side- 
frame, messengers and cables for duplicate telephone trunks 
and for track signal circuits, and the necessary messengers and 


necting terminal sub-stations at those points. 


Miraflores. 


by a cross-bridge, all of skeleton steel construction. 


wires for a catenary trolley construction should the Panama 


Railway be electrified. The track-span bridges will be located 
from 200 to 300 ft. apart, according to the curvature of the 


tracks. 


Rail-less Traction in the United States.—The '' Electric 
Railway Journal" makes some interesting remarks regarding 
this system and considers the extent to which it is applicable 
in the United States either for independent lines or for exten- 
sions to existing lines where the traffic is not sufficient to warrant 
the installation of a track. Our contemporary comes to the 
conclusion that the development will not be large. There may 
be a few isolated places where such lines will be installed, and 
there is one such line not far from Los Angeles, but it is doubted 
whether there is a large field for this means of transportation 
Statistics are lacking, but it is believed that 
in Europe rail-less traction is not used on over a dozen lines 
altogether, with perhaps twice or three times that number of 
cars, in spite of the fact that European conditions are particu- 
larly favourable for their construction. This is true, first, because 
the highways, as a rule, are maintained in very much better 
condition than in the Unitcd States, so that they are more suit- 
able for 'bus service than the average road in America, and, 
second, because the methods of obtaining track rights and the 
requirements for track construction are much more rigid in 
The trackless trolley car, according to 
figures already published, requires on a good road about twice 


in the U.S.A. 


Europe than there. 


ae 
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as much energy per ton-mile as the ordinary car, this difference 
being due to the greater tractive effort required on a roadway 
as compared with a rail, but on the ordinary American country 
road the energy required would be very much larger. In other 
words, most American managers and engineers with whom 
this question has been discussed, have expressed their belief 
that where the traffic would warrant the installation of the 
trackless trolley it would also warrant the construction of 
standard track. 


Swedish Electrical Energy for Denmark.—The “ Engi- 
neer" states that pending the advancement of a scheme for 
supplying the Municipality of Copenhagen with part of its 
electric power requirements from the Trollhattan or. some 
nearer Swedish power station, the North Sealand Electric Com- 
pany and the South Swedish Power Company have entered 
upon an arrangement for the latter concern to supply the 
former with electric energy. The two companies have applied 
for the necessary concession, or permission, to the respective 
authorities, and no difficulties are anticipated in this connec- 
tion. The Swedish company intends to construct a high- 
voltage line from its transformer station, near Helsingborg, to 
the coast of the Sound, near Palsjóbók, whence the submarine 
cables will proceed under the Sound to the vicinity of Elsinore, 
off the Danish coast. The cost of the cables, &c., is estimated 
at about £35,000. The North Sealand Electric Company does 
not mean to give up its present central station ; but the latter 
will, in any case, be retained as a reserve. An unprecedented 
activity prevails throughout Scandinavia in the matter of 
electric power-stations ; in Norway a vast number of new 
hydro-electric installations are under contemplation, and it 
has also been proposed to transmit electric energy from Norway 
to Denmark. 


Electricity in the Service of Agriculture.—An account of 
results that have been obtaincd from intensive culture along 
electrical lines at a farm in Petrovic, near Prague, is given in a 
recent issue of the ^ Elektrotechnische Zeitschrift," and is of 
general interest. It is stated that under electric stimulus 
the sap circulates more easily, and insects less easily; and, 
independently of this, certain chemical changes are produced 
which make it easier for the plant to assimilate its nourishment 
from the soil. At Petrovic during the summer of 1911 there 
was a long continuance of dry weather. On the farm in 
question there was, however, in some crops twice the yield 
on the electrical patches, as compared with similar neighbour- 
ing patches which were not exposed to the radiation. All these 
plots were under the same management, and were treated alike 
for the purposes of experiment. Current at high voltage and 
high frequency was distributed from an overhead network, 
which consisted of iron wire supported on wooden masts. The 
installation comprised 60 wooden poles with insulators at the 
top. On these insulators steel wires were stretched across the 
field, at distances of 100 yards, and on these wires rested another 
network, consisting of fine steel wires, from which the current 
was actually radiated. The distance between these wires was 
10 yards, and their diameter 0-2 mm., the diameter being kept 
small in order to facilitate the discharge. The network was 
suspended at a height of 12 ft. above the ground, so that carts 
eould pass beneath them without disturbance. The small 
station from which the current was distributed contained a 
mercury interrupter, a transformer, and continuous-current 
rectifiers. The mercury interrupter changed the ordinary 
current into one of high frequency, which was then raised by 
means of a transformer to a pressure of 100,000 volts. The 
current then passed through the rectifiers, as no chemical 
effects would be produced by the alternating current. The 
power taken by the installation was about 2 amperes at 120 
volts, the area being 36 hectares in extent in so far as the 
present network was concerned. One pole of the transformer 
wes earthed, while the other was connected through the rectifiers 
to the network. The apparatus was only in action for a few 
hours a day ; in rainy weather and in great heat it was switched 
off altogether. With rain the insulation of the system broke 
down, and in dry weather there was too little moisture for the 
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current to produce any effect. At Petrovic, not only the 
quantity but a!so the quality of the crops was improved ; and 
it is statcd that in some cases if the radiating network is suffi- 
ciently extensive the capital outlay may be repaid by the 
increased produce of a single year. 


Indo-European  Telegraphs.— It is announced that the 
Persian Minister of Posts and Telegraphs has given authority 
to the Indo-Europeen Telegraph Department. to reconstruct 
with iron poles the Arabistan telegraph lin^s, thus ensuring 
reliable international telegraphic communication. with Ahwaz, 
Shusta and Mohamerah. All the existing Persian concessions 
of the department have been renewed until 1945. The 
sanction now obtaincd has been negotiated by Mr. Kingwood, 
the Director of the Indo-European telegraph d>pariment. 


Self-Contained Plant in American Office Buildings.—A 
rather retrograde step is exemplified by a description w hich is 
given of the electrical installation of the new Railw av Exchange 
Building in St. Louis. This is a ten-storv structure. Sixty 
cycle current will be generated at 250 volts and distributed 
throughout the building on the three-wire, 250 -125 volt svstem. 
Three 300 kw. rotarv converters will furnish continuous- 
current to operate the elevators. The plant will be located 
a block distant from the office building, in the warehouse and 
shipping department of Messrs. Barr and Fomous who own the 
Railway Exchange Building. The latter's basement will thus 
be available for valuable commercial uses. A tunnel will 
connect the plant with the office structure, and in this will be 
steam pipes and electric cables, and also space fora runway for 
removing waste and refuse which can be burned in the plant 
boilers. Three 750 kw. turbo-alternators, operating at 3,600 
revs. per min., and generating 250 volt, three-phase energy, 
will comprise the main units. These are to be non-condensing 
machines, exhausting into the steam-heating system. At 
atmospheric exhoust they hzve a guareniced steam consump- 
tion not exceeding 31-6 lb. of steam per ki'owatt-hour. The 
lighting load will be supplied from d^lta connections between 
the three pheses, which will be balanced for the bui'ding light- 
ing at the switchboard in the basement. Auto- transformers 
will provide the three-wire, 250-125 volt neutral points. 


Parade of Street Cars in New York.—With the completion 
of its storage-battery stepless car the management of the New 
York Railways decided to give a practical demonstration to the 
public of the improvements made by it in car construction and 
design during past vears. In consequence, on the morning 
of November 2]st, it arranged for a working exhibit of car 
development and car evolution since the origin of street railw ays 
in New York. According to the account in the ^ Electric 
Railway Journal " seven tvpes of car assembled. First in the 
procession was a horse car of the period of 1860. It had a body 
about 14 ft. in length with 2-ft. platforms and seats for 12 
passengers. Originally it was probably drawn by one horse, 
but in the parade two strong horses were used to enable the 
car to keep its place in the line and not delay the time-table. 
These horses were changed at several points along Broadway. 
The second car was a single-truck box car similar to the cable 
cars which were used in the late eighties and the earlv nineties. 
It provided seats for 28 passengers. The third car was of the 
double-truck type which appeared about 1896 with the begin: 
ning of electric operation. It was designed to seat 36 passengers 
on its longitudinal seats. "The last four cars were of the 
prepayment type and illustrated the rapid development in 
car design which has taken place since the prepayment idea 
became general. The first of the prepayment cars was the 
1908 tvpe of the double-truck pav-as-vou-enter plan, first 
operated on the Madison-avenue line. This car at the time of 
its introduction was considered a great advance over anything 
which had previously been used and was, in tact, the pioneer in 
New York of prepayment cars. The average seating capacity 
was 44. The three cars following this were the three new 
types of stepless centre-entrance cars, designed and built 
during the present vear. The first of these modern cars in the 
group was the new low-level centre-entrance storage-battery 
car. It was the first real trial trip of this car. as. since its receipt 
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from the builders, the car has been in the shops to be fitted for 
operation. The car seats 34 people, and will be put in trial 
operation on the Spring-street Cross-town line, now operated by 
horses. Following this was a stepless double-truck' centre- 
entrance car which has been in operation since last March on 
the Broadway line. The company has recently ordered 175 
additional cars of this type. The seating capacity is 51. The 
last car in the group was a double-deck car seating 88 passengers 
and was the car in which most of the guests rode during the 
procession down Broadway. The parade extended from the 
carhouse at Seventh-avenue and Fiftieth-streets to the Battery 
and back. Afterwards the more modern of the cars returned 
to their regular work. 


Current Topics. 


Subjects of ‘current interest dealt with in this issue include 
the following :— 

Dr. W. H. Eccles contributes an article on “* 
Telegraphy " (p. 669). 

Mr. G. L. Addenbrooke describes some further experiments on 
dielectrics. referring particularly to gutta-percha (p. 673). 

We give an abstract of Mr. Miles Walker's Paper. read before the 
I. E. F. this week. on *' The Design of Apparatus for Improving the 
Power Factor of Alternating-current Systems " (p. 676). 

Several interesting communications appear in our correspondence 
columns, including one by Mr. Béla Gáti on *' The Theory of the 
Submarine Telegraph Cable." and one by Dr. R. Beattie on the 
** Quadrant Electrometer Used as a Quantometer " (p. 633). 

At a recent meeting of the Physical Society Mr. F. W. Jordan 
described an improved Joule radiometer (p. 668). 

We describe a new form of moving coil instrument for continuous 
currents designed by Mr. J. W. Record (p, 671). 

An account of the discussion at Newcastle on Mr. Peck's Paper 
on * Earthed and Unearthed Neutrals " is given on p. 673. 


In our leading article we refer to the progress of electric traction 
during the past year (p. 650). 

Parliamentary.—The report of the proceeding: of the House of 
Commons Committee on the Marconi Agrecmc nt is continued (p. 687). 


Resonance in Wireless 


OBITUARY. 


L. P. CAILLETET.—We regret to record the death of M. Louis Paul 
Cailletet, which recently occurred at the xge of 81. M. Cailletet 
will best be remembered for his success in liquefving air and oxygen, 
and afterwards most of the other gases, except hydrogen, which had 
up till then been regarded as permanent. 


PERSONAL. 


Mr. C. E. C. Shawfield. engineer and manager of the \Wolver- 
hampton Corporation electricity works; and consulting engineer of 
the tramways department, has tendered his resignation in order to 
become joint managing director of the Knowles Oxygen Co. The 
resignation will take effect at the end of three months. Mr. Shaw- 
field is president of the Incorporated Municipal Electrical Associa- 
tion, and we understand that Mr. Shawfield's resignation will be 
considered at the next meeting of the Council of the association. 


Mr. Lee Murray has been appointed to the seat on the board jof. 
directors of Bruce Peebles & Co. (Ltd.) recently vacated by Mr. 


Chas. H. McEuen. Mr. S. R. Bastow and Mr. J. H. Bunting have 
been appointed joint managers in the place of Mr. Murray. "p d 
APPOINTMENTS VACANT AND FILLED. 

iM 


A telegraph and telephone line superintendent is required by the 
Government of Jamaica for the Public Works Department. Salary 
£250. rising to £300 by annual increments of £25. Applications to 
the Crown Agents for the Colonies, Whitehall Gardens, London, S.W. 
See an advertisement. 

An accountant is wanted for a tramway and lighting undertaking 
in India, See advertisement. 

An assistant engineer is wanted with sound technical electrical 
training, and preferably practical experience in the operation and 
maintenance of e.h.t. sub-stations, 

A well-educated and qualified engineer is reauired as chief assistant 
in the technical department of the Union Cable Co, (Ltd.), Dagenham 
Dock. Essex. 
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The post of Superintendent of the Magnetic and Geo-physical 
Observatory at Eskdalemuir (Dumfriesshire) is vacant. Salary 
from £400 to £500. Particulars from the Assistant Secretary, Roval 
Society, Burlington House, London. W., and applications by Jan. 31. 

In consequence of the resignation of Mr. H. Dickinson. Leeds 
Tramways and Electricity Committee has appointed Mr. C. N. 
Hefford to discharge temporarily the duties of engineer for the elec- 
tricity works. 

Darwen Corporation have appointed Mr. F. J. Hoskens manager 
of the tramways at £200 per annum. 


INSTITUTIONS AND SOCIETIES. 


British Association.-—It is stated in ‘‘ The Times " that among the 
features of the British Association meeting in Birmingham in 
September next will be a number of popular science lectures, In 
view of the central position of Birmingham a large attendance of 
members is expected, and a local fund of not less than £6,000 is being 
raised in order that the arrangements may be worthy of the city. A 
private canvass has already obtained the promise of nearly £4,000, 
and an appeal for further subscriptions will be made at an early date. 
Twenty-seven years have elapsed since the last visit of the Association 
to Birmingham. The meeting this year opens on Wednesday, 
September 10, and continues until the 17th. On the first day, in 
addition to various meetings, there will be a reception of the foreign 
guests and in the evening the president (Sir Wm. White) will deliver 
his inaugural address. The programme for Thursday, September 11, 
includes sectional meetings, a conference of delegates, a garden party, 
a popular science lecture, and a reception by the Lord Mayor (Lieut.- 
Colonel E. Martineau) at the Council House. Next day the morning 
is to be devoted to sectional meetings. In the evening a discourse 
will be addressed to members, and there is again to be a popular 
science lecture to the general public. Saturday will be given up to 
excursions which are being arranged by a special sub-committee, 
including the principal local archeologists, geologists and botanists. 
On Sunday there will be services at the Cathedral and other places of 
worship. Sectional meetings will again be held on the following day, 
and in the afternoon there is to be a public function at the University. 
The local committee will entertain the distinguished visitors at night, 
probably at a theatre. Tuesday, September 16, will be devoted to 
sectional meetings in the morning, and a conference of delegates and 
a garden party at the Edghaston Botanical Gardens in the afternoon. 

In the evening there is to be another popular science lecture and a 
discourse to members. On the following day the meeting closes. 


International Electrotechnical Commission.—The meetings of the 
special Committees of this Commission on Symbols, Rating and 
Prime Movers in connection with Electrical Plant will be held at 
Zurich from Monday, Jan. 13. to Sunday, Jan. 19. inclusive. Symbols 
will be dealt with on Monday and Tuesday, Rating on Wednesday 
and Thursday, and Prime Movers on the remaining days. Those 
attending the various Committees with the countries they represent 
are shown in the following table :—. 


| (Committee on 


ee 


Symbols. Rating. Prime Movers. 


| 


| Prof. Pichelmaver | Dr. K. Kobes 
Prof. E. Gérard ... Prof. E. Gérard ... 
Prof. Paul Janet .... M. P. Boucherot ... 


Geh. Dr. K. SOS Herr Leo Schüler... 


Austria 
Belgium 
France... 
Germany 


M. A. Boche'*. 

Direktor H. Tonne- 
macher. 

Mr. Gerald Stoney. 


Dr. Gisbert Kapp... 


—— 


Dr. R. T. Glazebrook: 

Prof. de Haas 

M. G. J. Van de Well; 

Italy ....' Prof. M. Ascoli...... 
| 


Gt. Brit. 
Holland 


Prof. E. Morelli ... 
Sig. G. Semenza 


Signor G. Semenza. 


Norway | Mr. W. Fougnez. 
Spain ...' Sr. L. de la Peña .... Sr. L. de la Peria...| Sr. L. de la Peña. 
Sweden : | Mr. J. L. la Cour ...| (To be appointed.) 
Switz'Ind Prof. Wvyssling...... ' Herr Huber-Stockar, Dr. H. Zoclly. 
U.S.A... Mr. €. O. Mailloux Mr. €. O. Mailloux | Mr. H. G. Stott. 


In regard to the rating question, much of the time of the delegates 
will naturally be occupied in dealing with the numerous amendments 
to Report 17 of the I. E.C., issued by the Central Office in June, 1912, 
as the result of the work accomplished at Paris in May last when, 
after much preliminary discussion, certain definite proposals were 
put forward. Happily most of the criticisms received are of such a 
constructive character that the delegates should experience no 


serious difficulties in reaching agreement on the various modifications | 


put forward, and also of adding considerably to the work already 
commenced. The subject of international rating is undoubtedly of 


importance to the electrical industrv of this country with its growing 
foreign trade : tho co-operation of the B. E.A, M.A , has, therefore, 
been of considerable value to the Joint Committee (of the Engineer- 
ing Standards Committee and the British Electrotechnical Com- 
mittee) by whom the Paris proposals, referred to above. have been 
fully discussed in detail. It is also interesting to learn that the 
representative of the makers (Mr. A. R. Everest) is to accompany Dr. 
Kapp to Zurich. Although not going as a delegate, Mr. Everest's 
knowledge of manufacturing details as well as thie di'ficulties 
will b» of no small value to the delegate of the British Committee. 
Certainly British interests, both in the matter of rating as indeed in 
the other subjects to be discussed, will well be taken care of at these 
forthcoming meetings. Moreover the various delegates, many of 
them already old friends, are certain of coming together with a due 
appreciation of their responsibilities, and if, as Col. Crompton so 
aptly said at Dr. Thompson’s recent cddress at the LE.E., they 
impute to the other fellow only the highest motives, amicable agree- 
ment is certain to b»? reached, and the Zurich meetings will be a 
milestone in the journey towards success of the whole movement, 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 10th (to-day). 
ELECTRO-HARMONIC Society. 
8 p.m. Smoking Concert at the King’s Hall, Holborn Restaurant, 
London, W.C. 
DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Mceting at the Royal College of Science, Dublin Paper 
Notes on “ Self-Propelled Cars for Light Railway Work," by 
Mr. J. P. Tierney. 
SATURDAY, Jan. 11th. 
BIRMINGHAM & DISTRICT ELECTRIC CLUB. 
7 p.m. Meeting at the Swan Hotel, New-street, Birmingham. 
Presidential Address by Mr. H. Roberts. 
MONDAY, Jan. 13th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
4 p.m. Meeting at the South Wales Institute of Engineers, Park- 
place, Cardiff. Discussion on “ Overhead Transmission Lines,” 
and Address on “ Automatic Telephony," by Mr. W. Aitken. 
INSTITUTION OF Post OFFICE ELECTRICAL ENGINEERS, 
6 p.m. Mecting at the Institution of Electrical Engineers. Paper 
on '' The Electrophone Service," by Mr. J. H. Pattman. 


GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
& p.m. Mceting at Storey's Gate, London, S.W. Paper on “Electric 
Aceumulators," by Mr. W. G. Paddock. 
TUESDAY, Jan. 14th. ; 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory University, Man- 
chester. Paper on '' Starting and Speed Control on Induction 
Motors," by Mr. F. C. Aldous. 
ILLUMINATING ENGINEERING SOCIETY. 
$ p.m. Meeting at the Royal Society of Arts, John-street, Adelphi, 
London, W.C. Papers on "' Acetylene Lighting," by Mr. C. 
Hoddle, and “ Petrol Air Gas Lighting," by Mr. E. Scott Snell. 


WEDNESDAY, Jan. 15th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:15 p.m. Meeting at the University, Leeds. Lecture on “ Com- 
parative Notes on Independent Steam Condensing Plants,” by 
Mr. W. A. Dexter. 


FRIDAY, Jan. 17th. 


Roya INSTITUTION. 
9 p.m. Meeting at Albemarle-street, London, W. Discourse on 
“ Further Applications of the Method of Positive Rays," by 
Sir J. J. Thomson, O.M., F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Lear. 
The following orders have been issued for the current week :— 

Monday, Jan. 13th, ‘ A" Company.—Recruit training 7 to 10 p.m. 
Company training 7 to 10 p.m. 

Tuesday, Jan. l4th, “ B" Company.—Recruit training 7 to 10 p.m. 
Company training 7 to 10 p.m. 

Thursday, Jan. 16th, “ C" Company.—Company training 7 to 10 p.m. 

Friday, Jan. l7th, "D" Company.—Hecruit training 7 to 10 p.m. 
Company training 7 to 10 p.m. 

Saturday, Jan. 18th, “ D " Company.—Weck-end run at Fort Coalhouse, 
Dress :—Service dress, putties and greatcoat. No arms or equipment 
will be taker,  Farade at Fenchurch-street Station, Midland Railway, 
London & Tilbury Section, at 3 p.m. for Low-street Station. Railway 
tickets will be issued by the senior N.C.O. present. ied 

Head Quarters will be open for regimental business from 10 a.m. till 
12 noon. 


Sa 
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LIGHTNING PROTECTION OF BUILDINGS.* 
BY E. J. BERG. 


While little is known about the source of the electric energy mani- 
fested in lightning. fortunatelv, due mainly to tho researches of Sir 
Onver Lodge, a fair amount of knowledge exists about the nature of 
its discharge—of lightning itself. Lodge first suggested that there 
are at least two distinct kinds of discharges-—one which is relatively 
quiet and which results from the gradual breaking down of the air 
between the object struck and the charged cloud, the other which is a 
violent secondary discharge caused by à primary discharge in the 
vicinity. The first kind follows the well-known laws familiar to the 
electrical engineer, laws that deal with more or less permanent con- 
ditions. The nature of the discharge is governed bv the resistance, 
inductance and capacity of the path. The path itself is almost certain 
to be the rod on account of the conducting streamers above it. 
The second kind is more complex and the laws that if follows are less 
thoroughly understood. There is no conducting path above the 
rods because there may have been no P.D. betwcen them and the 
surrounding air before the discharge. Thus the rods may well be 
missed and the discharge enter any portion of the roof and find its 
way to ground through the building. To guard against these it 
would seem that the entire roof should be of metal or at least largely 
covered by a metal network. 

It is generally recognised that a lightning discharge is oscillating 
and that the oscillations are of high frequency, perhaps from 100,000 
to several million cycles per second. At these frequencies the 
electric constants of conductors are very different from those norm- 
ally. In the passing of high-frequency currents, energy is expended 
as heat at the surface of the conductor and in electric radiations in the 
surrounding space. The resistance, which depends upon the con- 
ductivity and the cross-section of the rod, is of no importance; 
even the shape of the conductor, which is of much importance with 
frequencies from 100 to 100,000 cvcles, is of relatively little impor- 
tance at frequencies from a million to 10 million cycles. The same 
applies to the inductance of the conductor; it is also practically 
independent of the kind of material or its section. It is evident 
from this that, provided the lightning discharge in the rod is 
a high-frequency oscillation, from an electrical point of view it 
matters really very little whether copper or iron, flat or round, 
stranded or solid conductors are used ; though, to be sure. there is a 
slight advantage in flat ribbons at all but the highest frequencies. 


The object of the lightning rod is to form a path for the discharge, 


a path offering much less obstruction than any path through the 
building. If the resistance were all-important, this could well be 
done by using a very large copper rd, but at these very high fre- 


quencies the impedance is measured in tens or even hundreds of 


ohms, whereas the resistance may be but a small fraction of an ohm. 

The greatest number of lightning discharges takes place inside 
clouds or between adjacent clouds. These discharges involve 
usually rather moderate voltages, as has been shown by Steinmetz, 
but while very interesting are hardly within the scope of this Paper. 
The knowledge of the nature of lightning discharges from cloud to 
earth is, however, of greatest importance in studying the efficiency 
of lightning rods. Unquestionably such discharges take place not 
only at moderate voltages but also at voltages wnich are exceedingly 
high, the latter being the c::e when the charged cloud is separa ed 
from earth bv a layer of more or less dry air. 

Under these conditions the distribution of potential may be quite 
uniform and the air may, as a limiting case, be charged to its break- 
down point all through its mass, when the P.D. may be exceedingly 
great, perhaps hundreds of millions of volts. The maximum value 
of the discharge current may also be verv great, reaching several 
thousand if not hundred thousands of amperes, as may be judged 
from the consideration of the following simple and apparently con- 
servative case. An area on the surface of the earth, 100 ft. square, is 

subjected to the discharge of a cloud or part of a cloud also 100 ft. 
square at a distance of 1,000 ft. In this case the capacity is approxi- 
— nately 0-000027 mfd., a very small capacity indeed, something like 
that of the smallest Leyden jw. If the electric stress as assumed 
were uniformly distributed throughout the air space separating cloud 
and earth, and if the disruptive strength of air is 30,000 volis per 
centimetre, @ potential of 912,000,000 volts would exist between 
cloud and earth just before the stroke. The clectric charge—that is, 
the amount of electricity stored—would be 0-025 coulomb, a very 
small value when considered by itself. The energy stored would, 
however, be great on account of the high difference of potential. 
It would be 11.200 kw.-seconds, corresponding to the energy of 
almost à pound of dynamite. This energy is expended in heat and 


electric radiation, partly in the stroke before it reaches the rod, partly 


* Abstract of an address at the convention of the Illinois State Electric 
Association. From the ‘‘ Electrical Review and Western Electrician." 


. quantities are not much different. 


in the circuit of the rod. The higher the frequency, the greater is the 
relative amount radiated. With a small copper rod the energy 
radiated at 1,000,000 cycles is perhaps 50 times as great as that con- 
verted to heat in the rod. With a small iron rod, however, the two 
Thus the iron rod will convert 
much more energy to heat and yet only slightly more impede the 
discharge. The number of oscillations of the current in the iron rod 
is, therefore, less than with copper and the discharge less violent. 
Whether, however, the energy is radiated or directly converied to 
heat is not so material. In either case the maximum current in the 
rod may be enormous and depends upon the frequency of the dis- 
charge. With an average lightning discharge this may be from 
100,000 to perhaps 5,000.000 per second, in which case the maximum 
value of the current is from 15,000 to 750,000 amperes, it being pro- 
portional to the frequency. Steinmetz has shown that the im- 
pedance of the high-frequency conductor is about 0-1 ohm per foot 
at 100,000 cycles. 0-5 ohm per foot at 500.000 cycles, 1 ohm per 
foot at 1,000,000 cycles end 2-5 ohms per foot at 5,000,000. Thus, 
the maximum drop of potential per foot of lightning rod would be 
1,500 volts at. 100,000 cycles, 9.000 volts at 250,000 cycles. 37,000 
volts at 500,000 cycles, 150,000 volts at 1,000,000 cycles and 
1,880,000 volts at 5,000,000 cvcles. 

Were it permissible to consider that the frequency of the discharge 
is goveraed only by the electrical constants of the rod, this would 
mean &hout 5,000,000 cycles. If, on the other hand, the effect of 
the rod is hardly noticeable, and the frequency is governed by the 
distance between cloud and earth, the frequency will be much lower, 
say, 250,000 cycles, with a distance of 1,000 ft. between the cloud and 
earth. In the first case the drop in potential per foot is about 
2,000,000 volts ; in the second case only 9,000 volts. 


The first case. I believe, gives an idea of the conditions of a secon- 
dery stroke. It is of very high frequency, and may be the result of the 
discharge of the air immediately surrounding the rod rather than the 
entire air between cloud and earth. The discharge area is in that 
case difficult to estimate ; it may be quite limited or it may be quite 
great. Assuming again an area 100 ft. square and calculating the 
voltage and capacity, it is found that the capacity is increased in the 
same proportion as the voltage is decreased ; therefore, the charge 
and miximum value of the current remains unchanged. The maxi- 
mum value of the current would be, sav, 750,000 amperes and the 
drop per foot of rod about 2,000,000 volts. It is evident that such 
discharge would rather jump several feet in the air than travel 1] ft. 
in the conductor. (The drop in potential of 2,000.000 volts per foot 
corresponds to 2ft. striking distance between parallel planes and per- 
haps 10 ft. distance between projecting masses of metal.) The 
second case, I believe, is approached when a lightning discharge takes 
place from cloud to rod after a conducting path has been prepared by 
means of streamers. It is the first. the quiet, type of lightning men- 
tioned in the beginning of the Paper. 

Thus is seen how a single lightning rod may be expected to take 
care of low-frequency discharge from cloud to carth, but isentirely 
inadequate to cope with a violent secondary discharge even if per- 
chance it hits the rod instead of the building proper. Were this 
illustration then at all representative it would mean that one light- 
ning rod, while offering some protection, is entirely inadequate to 
cope with the situation. If the building were earthed by 10 rods the 
condition would be much improved; the maximum drop per foot 
would then correspond to a moderate air space and the lightning dis- 
charge would probably be confined to the system of rods. Before 
discussing the approximations involved in this clemertary discus- 
sion, it may be well to see the effect of a larger cloud. or. perhaps 
better, a larger section of a cloud discharging through the rods. If 
the areas were doubled, twice as many rods would be required for the 
same amount of protection. If the areas were the same but the 
cloud were only one-half as far above the building, the voltage would 
be lower but the capacity greater, and the conditions in the original 
assumption would apply. 

The principal uncertainty of this theory lies in the estimate of 
voltage and frequency. Regarding the voltage, it is not likelv that 
even in perfectly dry air the electric stress is uniformly distributed 
through the space; it is probably higher st the cloud and at the 
building than in the column of air separating them. The effect of 
this would be to lower the voltage and therefore the charge and 
energy involved. It ıs probable that, as stated previously, in dis- 
charges in clouds and between clouds the voltage may be only mode- 
rate, because it is likely that the discharge takes place from drop to 
drop at rather low values. In the case of the discharge to earth, 
however, this suggestion does not. seem reasonable, when the light- 
ning strikes through clear air. Furthermore, unless the voltage is 
extremely high, the energy discharged could not be great enough to 
do what is frequently done. Regarding the frequency a great deal 
ha: already been siid. It seems reasonable that discharges take 
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place of as low frequency as 100,000 cycles and as high as several 
millions. While with the former a considerab!c amount more of 
energy is likely to be involved, it seems reasonable to expect that a 
rod is a considerable protection, whereas with the latter a very large 
number of rods would be required. 

What conclusions can then be drawn regarding the best method of 
protection ? Is there any re2l advantage in the instzllation of light- 
ning conductors, or do they draw lightning and thereby add to the 
danger ? Experience seems to have settled bevond reasonable 
doubt that if properly installed, lightning rods afford considerable 
protection. Any lightning rod “ draws " lightning if by that expres- 
sion is meant that it prepares under certain conditions an casier peth 
for the lightning discharge than would be the case if it were not there. 
The conducting streamers issuing from the rod tend to equelise the 
potential between earth and cloud and thus diminish the severity 
of a stroke and possibly prevent it altogether. Yet it may also be 
argued that unless there are many such stre? mers the rod cennot 
always cope with the situ^tion end a stroke may result frem them. 

Can a building be perfectly protected frem lightning? The 
answer must be No, except perh»ps in the cae cf & thoroughly 
earthed all-metal building. 

How much protection does a lightning con’uctor zfford ? Un- 
questionably some, if properly installed, but it may make matters 
worse in some cases. Assume, for instance, that a large building is 
equipped with c high but broken conductor or g conductor having 
poor joints or a high resistance to earth, say, sveral hundred ohms, 
which undoubtedly sometimes is the case. Such conductor could 
serve the function of equalising the potenticl between cloud and 
earth almost 2s effectively as a good conductor. and were there only a 
sufficient number of them it is conceivable that the neutralisation of 
potential would be so complete as to make a flash discharge prac- 
tically impossible. A building having one conductor onlv is, how- 
ever, considered at present. The conductor is assumed es projecting 
considerably above the building. If the electric tension is great, un- 

questionably streamers are being emitted, the air above the rod is 
made fairly conductive and thus the discharge is invited. The 
question is then : How can such rod take care of a discharge ? It 
has been shown how the discharge current frequently is very large, 
and while the resistance of the rod is practically immaterial as long as 
it is at all reasonable, it must not 2pproach or exceed the normal 
value of the impedance. In a rod, say, 30 ft. long the resistance of 
even the smallest practical iron conductor is a fraction of an ohm 
only, and the impedance is perhaps 30 to 75 ohms, depending upon 
the height and the frequency of the discharge. It is easily seen that 
a poor joint may have many times this resistence ; therefore, when 
the discharge encouraged by the streamers from the defective con- 
ductor strikes the building it finds the conductor entirely inadequate 
to cope with the situation. The voltage drop in the conductor is so 
great that it is far easier for the current to split up in a number of 
paths and enter through the building than to confine itself to the 
conductor. The apparent paradox thus exists. The conductor 
should have good joints, should have good earth connection, and 
should be mechanically secure against breaking. although the shape 
of the rod, its metal or general dimensions are rather immaterial. 
How many rods should be used ? The answer is the more the 
better. The protection afforded ought to be, roughly speaking. pro- 
portional to the number of earthed rods. A half-dozen earth con- 
nections to a house 100 ft. by 50 ft. scems nothing out of the way. 
They should be always placed outside the building, and it is indeed 
a question whether the vertical part of the system—that is, the con- 
ductor proper—should not be some little distance from the wall and 
possibly even insulated therefrom. The conductors should be a 
considerable distance from gas pipes. stove pipes. water pipes and 
baleonies or places where persons might be during the storm. A 
small house might bc protected by five earth connections, one at each 
corner and one from the chimney. A horizontal conductor may be 
run along the ridge of the roof and connected to earth by the five 
earth connections. Heated gases coming from a chimney are 2ppa- 
rently themselves good conductors, or, more probably, are instru- 
mental in colleeting and forming a conducting path of charged par- 
ticles constituting good conductors for lightning discharges. It 
seems conservative, therefore, to have a metal conductor crossing 
over the chimney opening. Such conductor should be made of 
copper on account of the chemical effect of fuel gases on iron. Two 
small spires, each having many points, are used. These are un- 
questionably of some advantage in that through them there is a con- 
tinuous equalisation of the potential between cloud and earth. It 
seems, however, as if their height should be moderate. A projection 
of a few feet seems quite enough. ‘To be effective in thcir office, 
these spires should have several points, but the expense of using 
platinum or something similar seems hardly warranted, because the 
amount of current discharged from the points is insignificant before 


the ** brush discharge ” begins, and when such diseharge takes place 
it matters little whether the points are rough or sharp. Each tower 
or other projection of a building should have direct certh connection 
though connected with the other lightning-rod svstem. 

]t is unsatisfactory to connect a small dormer, supposedly pro- 
tected by an independent short rod, by a long wire to the main 
system. It seems unlikely that the discharge will travel many feet 
to reach the main rod when by striking through the building it can 
reach carth in most cases with greater ease. The attic room, thus 
supposedly protected, is in my opinion endangered by the rod. 
Protection would, however, result if the dormer rod were directly 
earthed. Metal gutters should be connected to the lightning-rod 
svstem and should be connected at their lower extremities to earth. 
A high factory or power-plant chimney needs good protection ; two 
or three rods do not seem too much, and the opening of the chimney 
should be crowned by some simple copper-rod construction. 

In citics, where, efter all, the damage bv lightning is small, where 
there is always more or less fuel gases and soot in the air, copper 
seems best. But I can see no electrical advantage in having a 
stranded cable ; a solid rod is as efficient. In the country galvanised 
iron rods seem best for two reasons. First, they are cheaper; second, 
their electrical constants are if anything better than those of copper. 
Again an apparent paradox is met. It has been said that the 
material, size and shape of the rod were rather immaterial and yet 
now. iron rods are recommended. The reason is that the first state- 
ment applied to the ability of the rod to discharge the current with 
the least drop of potential, whereas other factors also enter, factors 
which, to be sure, are of secondary importance. The old idea that 
the rod carries the electric charge to earth and that that is the end of 
it, is fallacious. "The earth is one plate of the condenser, the cloud 
the other, and whatever energy is stored between them has to be con- 
sumed in some way. It is done bv heating the rod and by sending 
out electric radiations. The higher the resistance of the rod the 
greater is the energy converted to heat; thus the smaller are the 
number of oscillations of the discharge current necessary to dissipate 
the encrgy. Iron has considerably higher effective resistance than 
copper; thus iron has an advantage. Perhaps the point will be 
clearer by stating that as far as impeding the flow of the current is 
concerned, the resistance of the rod is immaterial as long as it is at all 
reasonable ; as far as affecting the duration of the discharge is con- 
cerned, however, the highcr the resistance the shorter is the time and 
the less violent is the disturbance. While flat conductors have a 
very slight advantage it appears too small to be considered seriously. 
A round wire or a pipe can conveniently be handled and seems, 
therefore, preferable. In the installation of the rods, sharp bends 
should be avoided as much as possible. "There is little or no advan- 
tage in using large expensive copper conductors or cables; a size 
mechanicallv satisfactory is likely to serve all electrical purposes. 
Expensive sharp points offer little advantage over ordinary rather 
blunt points. The conductors may advantageously terminate in a 
number of points projecting only a short distance above the part to 
be protected. They should be of low resistance ; therefore, the rods 
should preferably terminate in moist soil  ''Salting" the earth 
may be an advantage, but the experience with such earth is not 
sufficient to warrant its adoption unless an occasional inspection is 
made. In many cases excellent connection can be made by driving 
a galvanised gas pipe a few feet in the earth. Should water, steam 
and gas pipes in the building be connected to the rods and earthed ? 
This is debatable ; on the whole it would seem better to leave them 
alone, especially the gas pipes. The water pipes, which are always 
earthed, may, however, advantageously be connected to the light- 
ning-rod system underground. Is it dangerous to stand in a draught 
during a thunderstorm ? Certainly a building having its windows 
and doors open affords a chance for the entrance of air. perhaps 
ionised air made conducting by a previous discharge. Thus it is 
safer to keep the house closed during a violent storm. Is it safe to 
stand near a lightning rod ? From the preceding discussion this 
seems hardly safe. It is well to keep away not only from the rod 
but from chimneys, kitchen ranges, metal pipes, &e. It is finally of 
interest to draw attention to the fact that the damage by lightning in 
cities is relatively small, and that so far the modern skv-scraper, 
with its vast amount of steel, appears to be lightning-proof. 


Electrical Symbols for Mine Maps.—A Pennsylvanian law 
requires that th» position of all electrical apparatus in a coal 
mine shall be shown on a map, together with the capacity of 
each motor, generator or transformer and the nature of its 
duty. In accordance with this law a pamphlet has been 
issued by the Federal Bureau of Mines showing the symbols it 
is proposed should be used, and asking for suggestions for 
changes and additions, 
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AN ELECTROLYTIC CONDENSER AND ITS APPLICA 
TION TOASPARKLESS TYPE OF CONTACT-BREAKER.* 


BY DR. K. SIEGL. 


The author has made many experiments on electric clocks with a 
view to devising a sparkless contact-breaker for connection to the 
seconds pendulum. <A condenser of considerable capacity is needed. 
But a well-insulated condenser of great capacity is a very costly 
affair, and the author, therefore, tried many experiments with 
a view to replacing it by polarisation cells. In the first experiments 
electrodes were employed made of small lead plates, and it was sup- 
posed that a sufficient number of such cells, if joined in series, would 
produce the desired effect. But this did not appear to be the case. 
The charging and discharging processes went on much too slowly, 
even when carbon and platinum were used as electrodes. If thin wires 
werc used as electrodes, the current was much too weak, owing to the 
high resistance of the cells. 

The next experiments were made with aluminium, about which, in 
this respect, a good dealis known. Reference will, therefore, only be 
made to the more important Papers that have been published on the 
subject in so far as they bear on the present matter. In 1855 
Wheatstone found that aluminium had curious properties, which 
depended on the nature of the fluids in which it was immersed (the 
references to the original Papers are given in all cases). Buff found 
that this “ passivity,” which was already known in the case of iron, 
existed in the cases of aluminium and copper in an acid electrolyte. 
Ducretet examined the effect of alternate current in an acid electro- 
lyte when one electrode consisted of aluminium, iron, gold, silver, 
copper, zinc, magnesium, lesd or tin. That phase of the alternate 
current was found to be weakened in which the above metals formed 
the anode. This was most noticeable in the case of aluminium, and 
partially in the case of iron. Beetz examined the deposit of oxide on 
the aluminium anode, which is the cause of the valve action. Streintz 
found that the E.M.F. of polarisation may even exceed 17 volts, when 
aluminium is the anode. But, as this falls off very rapidly when the 
charging current is stopped, Streintz concluded that there is a. con- 
denser action, in which the laver of oxide forms the dielectric. 
Graetz and Pollak constructed the first practicel form of rectifier, 
using aluminium electrodes in alum and other alkaline solutions. By 
means of a “forming " process, they succeeded in making the valve 
work up to an alternate pressure of 120 volts and more. A large 
amount of work has lately been done on this aluminium effect, but 
there is no general agreement on the subject. Schulze has examined 
the behaviour of aluminium electrodes in different electrolytes, and 
his explanation of the valve action is that it is not due to the forma- 
tion of the oxide on the anode, but to a very much thinner lever of 
hydrogen, which forms the dielectric. Fredenhagen elso came to the 
same conclusion. 

The author, therefore, made the following experiments. A current 
was passed through a polarisation cell with aluminium electrodes, the 
direction being changed at the end of every second. It was to be 
expected that, in consequence of the valve-effect, some sort of 
reaction would be noticed, which would fall off very rapidly. But 
this was not the case. As long as the electrodes were not formed the 
current went steadily through, even if a number of cells were joined 
up. If the forming was ended no current passed through at all. 
Here there is no question of a condenser effect, but the layer acts as a 
large resistance. The only other metals which seemed to produce 
this effect were iron and mercury. Mercury in dilute hydrochloric 
acid covers itself with a dark layer, which shuts out the current 
entirely if the E.M.F. is about I volt. The same thing is true with an 
electrolyte of caustic alkali. 
condenser effect is produced every time, if a sufficient number of 
polarisation cells are so joined in series, that exch cell takes up not 
more than 0-5 volt. Valve and condenser effects can »lso be obtained 
with iron, but only in alkaline solutions. Iron has many advantages 
for the present purpose ; it is cheap, and can casily be obtained in the 
form of tubes or plates. 
way as aluminium, and this is an advantege. seeing it prevents any 
secondary effects, Neither is any gas formed. unless the current 
density is too high. Therefore, the whole cell remains constant, and 
can be sealed up out of contact with the air. 
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shot off, falling in the form of small black needles to the bottom, while 
the iron presented a clean white surface. When tle ircn clectrodes 
had their surface increased to 1 or 2 sq. cm., the dee mposition ceased, 
but the resistance of the cell wes still too high. The surface was then 
increased to 50 sq. em., but the capacity wes so great that the reactive 
shocks lasted for minutes. This was, therefore, quite useless for the 
sperkless contact-breaker. The most useful effect was produced by 
electrodes with surfaces betwcen 20 and 40 sq. cm.. when the resis- 
tance of the circuit was less than 100 ohms. It was then possible to 
work with 4 or 5 volts, and this reduced the number of the necesszry 
cells. The various reactions are then practicelly finished in a second. 
If special care is to be taken of the contacts, the number of the 
elements and the number of the valve cells must be suitably adjusted. 
The current might conceivably escape from the outer side of the 
electrode. "This can be prevented by suitably shaping the electrodes. 
Thus they may be made of concentric tubes, in which case only one 
surface of each is used. Or if there should be a great number of cells, 
they may be formed like narrow troughs, as in Hauck's battery. In 
this latter case, both sides are used. It should be noticed that the 
iron cells only produce their full effect after the lapse of some time. 
During the initial stage the current decreases somewhat, and, there- 
fore, more cells may be necessary than seems at first likelv to bethe 
case. It is only efter 10 or 20 hours that a state of complete 
equilibrium is reached. 

The arrangement here described was worked out in the electric 
clock factory of Franz Klameth, in Vienna. In this system the pen- 
dulum is suspended by a spring from a piece of metal about 2 in. long, 
which is, in its turn, suspended from the clock bv another short spring. 
The piece of nietal swings with the pendulum, and makes contact 
alternately with two contact screws. The terminals of a battery are 
joined respectively to the two contact screws. From the middle of 
the series of cells forming the battery a connection is taken to the 
valve cells, and thence through the clockwork the current passes to 
the point at which the pendulum is supported. Naturally enough 
these valves can be used in cases where the contact is made once à 
minute, as well as in any other case in which a contact is inter- 
mittently broken. 


AN IMPROVED JOULE RADIOMETER AND ITS 
APPLICATIONS.* 


BY F. W. JORDAN, B.SC. 


I have already described a simple Joule apparatust adapted to 
show the existence of the Peltier and Thomson effects. The tube 
and partition in that apparatus possessed a considerable thermal 
capacity, and were made of bad thermal conductors. "The time of 
attaining temperature-equilibrium was consequently excessive, and 
its extreme sensibility to stray heat caused the zero to creep in such 
& way us to render the apparatus unsuitable for exact measurements. 
The following apparatus was designed to eliminate the necessity of 
elaborate thermal insulation end to give a steady zero and a fairly 
high sensibilit y. 

A brass tube, A, 4 em. long, 1:6 cm. diameter and 0-2 cm. thick, 
was divided longitudinally into two compartments by a copper 
plate, B, 0-6 mm. thick. Two rectangular gaps were cut in diago- 
nally opposite corners of the partition, and two sector-shaped discs 
of copper, cc, were soldered to the edges of the gaps to form the 
horizontal sides of the channels for the current of air between the 
compartments. The partition B and the discs cc were soldered to the 


. inner surface of the brass tube A. Two light mica vanes, dd, each 


If two mercury electrodes are used the ' 
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7 mm. by 6-5 mm., and total weight 1:4 mgm., were fixed with a 
little shellac to a fine glass stem, e. The distance between the vanes 
end the other dimensions were arranged so that when suspended the 
clearance between the edges of the vanes and the sides of the channels 
was about ] mm. A small silvered glass mirror, m, 3-5 by 25 by 


, 0-2 mm., was attached to the glass stem e, and the whole system was 


Iron does not go into solution in the seme | 


In order to study the effects of current density in these iron electro- | 


Ivtic cells, experiments were carried out with iron wires of different 
thickness, and afterwards with tubes and plates. Thin wires were 
found to show the valve and condenser effects very well ; each change 
of the current produced a reaction which lasted a few hundredths of a 
second. But the effect of these shocks was much too small to set in 
motion the armature of an clectric clock. Moreover, gas was gene- 
rated at the electrodes, and the protective layer of oxide was thereby 


* Abstract of an article in the '* Elektrotechnische Zeitschrift. 


suspended by a quartz fibre 9 em. long and 0-004 mm. diameter about. 
The flanged ends of the brass tube A and the brass cover plates DD 
were ground plane and screwed together tightly. The glass tube E 
carrying the torsion head was fitted over a short brass tube fixed 
centrally to the upper cover plate. The motion of the vanes was 
limited hy stops to about 20 deg. "The air in the interior of the 
apparatus was thus practically sealed from communication with the 


atmosphere and shielded from stray heat by the brass enclosure. 


The apparatus was fitted inside 2 concentric brass tube, and the whole 
was mounted on a levelling stand. More elaborate thermal insulation 
would probably be required in the neighbourhood of intense sources 
of heat and also for a more sensitive instrument. 


* Abstract of a Paper read before the Physical Society. 
T" Nature," May I8, 1911, p. 380. 
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The sensibility of an instrument of this type may be expressed by 
the detiection 1 millimetres on a scale at a distance of a metre from 
the mirror produced by the absorption or evolution of heat at the 
rate of & microwatt in one of the compartments. This was deter- 
mined by passing a measured current through a known resistance 
in one of the compartments. 

The ends of a short length of No. 47 eureka wire, f, were soldered 
to two leads, g, of No. 36 copper wire. The insulated leads g were 
fastened together, and to the inside of a narrow glass tube with 
paraffin wax. The glass tube was passed through a circular aperture 
in the lower cover plate and sealed with chatterton compound; a 
pair of dummy leads were similarly mounted in the other compart- 
ment to compensate any gain or loss of heat along the leads to the 
resistance loop. i 

The position of the spot of light on the scale was steady a few 
minutes after the apparatus had been levelled and adjusted. Bringing 
the hand quite near to the outer brass tube had no appreciable effect, 
and the zero remained steady to within a fraction of à millimetre. 
The motion of the vanes was excessively damped, and the period of 
swing was much greater than the undamped natural period. 

The deflections produced by measured currents through the 
resistance loop were very nearly proportional to the squares of the 
currents. This agreed with the results I have obtained with other 
instruments of this type. In the case of the 
full scale deflection, the spot of light became 
steady 40 seconds after the current was started 
through the resistance. On breaking the cur- 
rent the spot of light returned to the original 
zero in about the same interval of time. This 
interval of time could be reduced by diminish- 
ing the air resistance to the motion of the 
vane. The latter could be effected by increas- 
ing the clearance around the edges of the 
vanes. The following gives some idea of the 
sensibility of the instrument. A deflection of 
122 mm. on a scale at a distance of a metre 
from the mirror was produced by a current of 
4-75 milliamperes through the resistance of 
10-5ohms. This gives a sensibility of 0-52 mm. 
per microwatt. The small deflection of about 
1 mm. produced by 0-5 milliampere could be 
repeatedly observed. The range of the instru- 
ment could be extended to measure feeble alter- 
nating currents of the order of 10-* amperes 


Fria. 1. Fia. 2. 


by using a heater of 1,000 ohms, and the least detectable current 
in this case would be 5x10-5 amperes. Alternating currents pro- 
ducing more than the full scale deflection could be conveniently,and 
accurately measured by the compensation methods of H. L. Callendar* 
and K. Angstróm.T Wem sn 

Although I have not yet tried it, the instrument may be adapted 
to measure the heat given out by small quantities of radium. A 
calculation shows that 1 mgm. of radium should give a deflection of 
50 mm. on the scale. To measure radiant heat it would be sufficient 
for most purposes to make a small window of rock salt or fluorite of 
a bout 50 sq. mm. in the side of the brass tube A and direct the radiant 
heat on to a thin metal disc supported centrally by a fibre in one of 
the compartments. The rate of absorption of heat by the disc could 
be measured by Callendar's method. The indications of the instru- 
ment could thus be made independent of radiant heat from directions 
other than those limited by a tube directed towards the window and 
the receiving disc. 

Previous to this I had constructed on similar lines an apparatus 
in which the tube and partition were made of thin mica and 12 em. 


— * Phys. Sce. “ Proc.” Vol. XXIIL, March 17, 1911. 
t“ Phys. Zeit.,” p. 685, 19C6. 


long. This larger instrument was 11 times as sensitive as the one 
described here, but owing to the difficulty of thermally insulating 
the apparatus it was abandoned. There seems to be no reason why 
that sensibility should not be attained again in an improved form of 
instrument. 

The author then proceeds to describe a new compensation method 
of measuring the Thomson effect, for which a modified form of the 
above apparatus would be required. 


RESONANCE IN WIRELESS TELEGRAPHY. 


A COMPARISON BETWEEN SPARK SYSTEMS AND 
CONTINUOUS WAVE SYSTEMS. 


BY W. H. ECCLES, D.SC. 


Summary.—The various methods used in wireless telegraphy are 
compared from the point of view of the degree in which they respec- 
tively utilise the principle of resonance. Formule are developed t hat 
show how nearly the modern spark methods approach the ideal reSon- 
ance that would be attained by a perfect high-frequency altern tor, 
The conclusion is that there is not much room for improvement over 
the modern spark methods in respect of transmission of energy from 
the sending antenna to the receiving antenna. 


The principle of resonance plays a greater part in modern 
wireless telegraphy than in any other branch of engineering. 
At the beginning the principle was applied only in a very coarse 
manner, but experiment soon showed the advantages of 
resonance. Much of the progress made during the past decade 
has been the result of a striving to attain the high advantages 
of refincd resonance. 


m= 0°5 X frequency. 
Fic. 1. 


. Marconi's first antenna, the “ plain aerial," possesses radiat- 
Ing powers so far in excess of its capability of storing energy 
that the train of waves emitted by 1t is relatively short, and 
resonance phenomena at the receiving end are not pronounced. 
Rough tuning, it is true, was accomplished by altering the 
length or the capacity of the antenna, and this shows that some 
resonance occurred. But Lodge's antenna, with its relatively 
large elevated capacities, and with its tuning coil, seems to have 
been the first to utilise the principle of resonance prominently ; 
and it certainly furnished, by its example, the first clear index 
of the direction in which progress was possible. If we represent 
the train of waves from the original Marconi antenna by Fig. 1 
then we may represent the Lodge train by Fig. 2. 

The next step was made by Marconi when he coupled a closed 
oscillating circuit of great energy content to a good radiator 
the one being tuned to the other. If the coupling is loose the 
vibration of the antenna may be represented by the curve of 
Fig. 3, while if the coupling is tight there are two such wave 
trains of different frequencies. Specimens of the resultant 
curves may be seen, for example, in a Paper by G. W. O. Howe,* 
or In a Papert by the present writer. By tuning the receiver 
to the single wave of the loosely coupled sender, or to one of the 
waves of the tightly coupled sender, the benefits of exalted 
resonance are obtained. 

Poulsen's improvement of Duddell's musical arc marked the 
next step towards better resonance. The oscillations produced 


P 


* Howe, THE ELECTRICIAN, Vol. LXVII., p. 8. 
T Eccles, *' Proc." Physical Soc., Vol. XXIV., p. 280. 
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by a Poulsen generator are shown by the ordinary method of 
measuring decrements to be undamped, although, as is well 
known, they are not continuous. lf they were continuous, 
and also of pure sine shape, they would give the very highest 
resonance effects. But the Poulsen method did not attain 
that pinnacle. It seems to have fallen to Fessenden to have 
first used truly continuous waves, and these were generated by 
a machine constructed by Alexanderson ; and now new types 
of machine are being built by Goldschmidt, by Béthenod and 
by others. Meanwhile the Telefunken Company, the Marconi 
Company, and others have improved the operation ofthe coupled 
sender by extinguishing the spark as soon as all the energy 
of the primary has once passed to the antenna. 

Lately I have been revising some formule that show the 
benefits conferred by these successive steps towards ideal 
resonance, and the results seem of sufficient interest to warrant 
publication. The problem consists in calculating the propor- 
tion—energy picked up by the receiving aerial to the energy 
radiated by the sending aerial, in each of the distinct cases 
sketched above, the sending and receiving antenne and the 
frequency being the same on all occasions. This ratio I will 
call the efficiency of transmission ; but in the present dis- 
cussion it is relative, not absolute, values that are considered. 

The train of waves from a plain aerial and the longer train 
from a Lodge aerial may both be represented, so far as time 
is concerned, by the function Ye~™ sin pt, the difference 
between the two cases being the absolute magnitude of m, the 


m —0Ü'1x frequency. 
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coefficient of decay. This coefficient is determined by the 
circumstances of the sender. The function Y has the value 0 
for all negative time and the value 1 for all positive time. Thus 
the wave train starts att=0. Let the coefficient of decay of the 
receiving antenna be denoted by b. The quantity b comprises 
the damping due to radiation from the receiving antenna, due 
to joulean waste in the earth near the antenna, and in the local 
circuits, and due to the energy absorbed by detector or ticker. 
In modern plant b is usually greater than m if the antennae 
are about equal. For our purposes the conductance operator 
of the receiving apparatus may be written LD-- R--CD-1, 
where L, R and C represent inductance, resistance and capacity, 
and D stands for d/dt. The operator becomes L/(D 4-5)? -- p?!, 
by putting R/2L—b, /LC — R^ AL? = p?. Let the E.M.F. 
caused in the antenna by the waves be YEe~™ sin pt, where p 
is the same as p in the operator, since the antenna is supposed 
tuned to the waves. The current ? is given by 


QQEBO DO o. meio) t 
"EO rip: € sın pl. 
The integral may be found by aid of the table of integrals 
in the Paper* already referred to. It is 


i= Nyanga e-™ sin (pt—0— c) 


0 
? puc 
Hay p* 3-U? ez"! sin (pt 4-0 — J)), 
9 

2p p p 2 2 
re tan 0 = tan ọ=" , tan y=} and 0*,—(b—m)*x 
wae : b—w vm Y b 0 ( ) 

(4p? + (b — m)?). as . . 
Squaring the current, multiplying by the effective resistance 
in circuit —i.e., by 2bL—and integrating the result with respect 


* *' Proc." Physical Soe., Vol. X XIV., p. 276. 


to time from 0 to ©, we obtain an expression for the total 
energy u given to the antenna by the train of waves. The 
result is 

u= E?p?/2Lm(b +- m)(4p? + b+ m?) accurately, 
or u=K?/8Lm(b+m) approximately. 


In getting the approximation (b+ m)? is neglected in com- 
parison with 4p?, which will usually not make an error so large 
as ts per cent. The quantity E? is independent of m, the 
decay coefficient of the wave train, though it involves b, 
and therefore as m increascs from small to large values the 
energy received increases continually. When m is zero, cor- 
responding to undamped waves, the formula indicates that 
infinite energy is picked up; this is because the integration 
extends over an infinite time, during which, of course, the 
sender must emit infinite energy. The true view of the matter 
is only to be obtained by finding the ratio of u, the energy 
picked up. to U, the energy radiated, in a train. 

The current in the sending antenna must be proportional to 
Ye-"'sin pt. The amount of energy radiated is 

rm 
C=A (e-™ sin pt)?dt, 
‘0 
where A is the radiation resistance. It should be noticed that 
E? above depends on A, on the distance between the stations 
and on the atmospheric conditions, as well as on the circum- 
stances of the receiving antenna. Count Arco has lately 
published* a very valuable piece of experimental information 
to the effect that the atmosphere in all conditions transmits 
waves of the same frequency with equal facility, whether they 


?1 —U:1 X frequency and n 20:3 x frequency. 
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are continuous or damped. Therefore our E? is the sume for 


all the cases discussed here. We have 
jsp. accurately 
m(p? 4- m?) j 
or Pus approximately. 
Hence the efficiency of transmission is given by 
u 2E?(p* +m?) 


accurately 


U AL(b +m)(4p? + (b4-m)?) 
—E*/2AL(b4-m) approximately. 


Since E? is independent of m, we see that the efficiency of trans- 
mission increases as m decreases. Let 77, be the transmission 
efficiency with continuous waves and 7, the efficiency with 
spark trains; then, if we call ». the ideal efficiency, the 
fraction 

19031: .. 1006. 
Ne b4m 
represents the percentage of the ideal to which the spark attains. 
In the case of the original plain aerial m was probably much 
larger than b, say m-=3b, while in the Lodge antenne b was 
probably about the same as m. Thus the plain aerial gave 
25 per cent., the Lodge antenna 50 per cent., of the ideal. 

The loose-coupled sender using ordinary sparks may be 
considered along with tlie quenched spark for the present pur- 
pose. "The superiority claimed for the quenched spark does 
not arise between the sending and tho receiving antenna, but 
between the primary or spark circuit and the antenna—a 
department of the whole efficiency which is not now under 


i Arco, THE ELECTRICIAN, Vol. LXX., p. 643. 
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discussion. can. Wiis win E A CHE C UNIONE the present purpose, oscillation trains of the 
type shown 1n Fig. 3 may be represented very approximately 
by the function 

Y(e-™— e-™*) sin pt, 


where n is greater than m. Regarding the antenna current as 
proportional to this function, we may call the time during 
which the amplitude of the oscillations is increasing the build- 
ing-up interval ; and it is easily seen that the greater the excess 
of n over m the shorter is the building-up interval. In fact, 
the number of complete periods aci is 


um 
2c(n— a p 
Using the same symbols as before, the receiving antenna 
current is 
. E D FX 
i-p. (Db? Ep? P Y(&7"'— &-"') sin pt. 
Integrating exactly as above, squaring and multiplying by 
2bL, and then integrating from (—0 to (—05, we obtain a 
rather cumbrous expression for the energy picked up. This 
simplifies by the same method of approximation as was used 
before to 
E? (n— m)?(b+ m- n) 
~ 8L mn(m 4- n)(b4- m)(b 4- n) 


Again, the energy redieted is found to be, per train, 
(n— m)? 
4mn(m+n) 
and the efficiency of transmission becomes 
pat E? b+m+n 
IU 2AL (btm (btn 
If n be made infinite in these formulæ they give the formulæ 
already discussed. We find that the transmission efficiency 
of the continuous-wave method, that of the coupled-circuit (or 
quenched-spark) method, and that of the single vibrator are 
in the proportion 
] b+m+n 1 


T 


b* (b+-m)(b+n) ° bm 
or, in percentages of the ideal, 
b(b+m-+n) b 
100 : 100 — - — y 
To ccn) Vir 


It is plain that these are in order of magnitude for all values 
of n—that is to say, the coupled sender stands between the 
continuous-wave method and the single-vibrator method. A 
few numerical estimates will serve to illustrate this. Let us 
take a receiving antenna of the very small decrement 0-1 per 
period (0-05 per half period), so as to favour the continuous- 
wave method as much as possible. Since decay coefficients are 
proportional to decrements, the latter are allowed to mas- 
querade as the former in the following table of results. 


Sending | i ae 
—— | Receivi ing 
b. m. | n | Tun 

Lodge aerial ............... 0-1 0-3 T 25 
R EAE 0-1 0-1 " 50 
Coupled eIECUIU uie 0-1 0-1 0-4 60 
Ditto ^. eesse | 0:1 0:1 | 0-2 | 67 
Ditto — ...... ! ol 000 . 01 | 9 
Ditto ...e- | 0-1 0-02 0-2 90 
Continuous waves ...... 0:1 0 o0 100 


The last line but one of the table illustrates a case that has 
been used in practice. The decrement of the waves may be 
made very small by using an antenna of small capacity with 
long waves; but other losses enter in such a case. The pre- 
ceding line illustrates the experiments made under Count Arco. 

The conclusion we reach is that the modern spark systems 
are capable of a very high standard of resonance. The room 
for improvement is so small that a generator of continuous 
waves must possess high efficiency inside the station if it is 
to prove more economical, as regards the prime supply of © 
electrical energy, than the spark method. 


A BEW MOVING COIL INSTRUMENT FOR CONTINUOUS 
CURRENTS. 


It is well known that the usual D'Arsonval movement so com- 
monly used in continuo'is-current instruments suffers from the defcct 
that the full scale deflection cannot exceed about 90 deg. if propor- 
tional readings are to be attained. In order to overcome this diffi- 
culty the Record Electrical Instrument Co. have developed an in- 
strument (due to the company's managing director, Mr. J. W. 
Record), in which the coil moves not about its axis as is now usual, 
but about one of the vertical sides, which is taken through e hole in 
the core. This idea in itself is not novel, but, as far as we are aware, 
coils that have been occasionally used in this way up to the present 
have depended for their motion upon the magnetic flux cutting the 
other vertical side parallel with the axis of rotation. In the present 
instrument, however, the two hcrizontal sides of the coil are used for 
cutting the flux. This is rendered possible by the construction indi- 
cated in Fig. 1. The magnet is here seen to be in the form of a C, 
and one pole carries the core B. The coil C passes through the centre 


Fic. 1l.—DriAGRAM SHOWING GENERAL ARRANGEMENT. 


of the core and thus embraces half of it, and it is so shaped that the 
coil may swing over an arc of about 300 deg., being only limited by 
the neck. The other limb of the magnet is fitted with pole-pieces D, 
which are brought above and below the core, so that the flux through 
the latter divides and passes upwards and downwards into these pole- 
pieces. The coil is carried by jewelled brackets, and connection is 
made by two spiral springs, E F, wound in opposite directions to 
eliminate errors. 

A view of the magnet is shown in Fig. 2, from which it is seen that 
it is simple and mechanicelly strong, serving as a girder or founda- 
tion for supporting the lighter portions of the instrument. To this 
magnet are bolted the pole-pieces. The double air-gap, which is 
bounded by flat surfaces, has obvious advantages. These air-gaps 
are not in series, which would make a total gap equal in length 
to twice one of them, but are in parallel ; thus the magnetic re- 
luctance is actually reduced by the addition of another air-gap. 
Great permanence of the magnet is, therefore, secured, together 
with remarkable freedom from 
external interferences and an 
exceedingly strong working 
field. 


Fic. 3. 
Movine Colt. 


Fic. 2.—MAGNET. 


It will be noticed that the active conductors of the coil are at right 
angles to its axis of rotation, and that the idle length of conductor is 
exceptionally short compared with the useful length. This results in 
& very low resistance coil, enabling the instrument to work with shunts 
of the usual drop of 0-075 volt. Other advantages also arise from 
the extreme smallness of the moving coil (see Fig. 3). The resistance 
of the frame itself is low, and as the instrument is damped by eddy 
currents produced in it, these currents are correspondingly high and 
the damping most marked. 

In portable standard instruments, intended for a laboratory sub- 
standard, the movement is light, and the scale is provided with a 
mirror and knife-edge pointer to avoid parallax. The scale, which 
is approximately three times the usual length for an instrument of 
the same size, is 17 in. long, and variations in current which cannot 
be read with an ordinary instrument produce considerable deflection 
on the Record pattern. If, on the other hand, such high accuracy is 
not required, then the advantage of a long scale can be felt in other 
ways—viz., that one shunt of the Record instrument is equal to 
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three shunts of the ordinary type, and in calibrating commercial 
instruments the avoidance of repeatedly changing the shunts is a 
distinct gain in.time. Engineers should also remember that ‘this 
instrument gives three times the deflection of an ordinary instru- 


ment for the same expenditure of energy, or one-third of the shunt | 


loss»s for equal deflection. 

Record instruments are claimed to be more accurate than is required 
by the British Standards Specification for ammeters and voltmeters, 
an1 owing to the exceptionally long scales, minute variations of the 
pointer can be read. Ammeter shunts are made of a special alloy to 
prevent thermo-E.M.F.s arising to disturb the accuracy of the in- 
struments. 


AMPERES 


NG 
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Fic. 4.—SWITCHBOARD PATTERN. 


Fig. 4 shows an 8 in. dial switchboard pattern. These long scale, 
dead best instruments shou!d have an extend.d use, and we are sure 
they will be appreciated. 


FARADAY SOCIETY. 


At the meeting of this Society, held on December 10th, at the 
Institution of Electrical Engineers, Victoria Embankment, London, 
W.C. Dr. T. Martin Lowry in the chair, Principal A. P. LAURIE, 
M.A., D.Sc., delivered a lecture on 


Voltaic Cells containing the same Salt dissolved in two Different 
Solvents. 

If a salt is shaken up with two different liquida which do not mix, 
and in both of which the salt is soluble, the salt is shared between the 
two liquids in a definite proportion. For dilute solutions this pro- 
portion remains the same, and the ratio is known as the partition 
coefficient. If after shaking up together the liquids are allowed to 
separate from each other and two similar electrodes are introduced, 
there will be no E.M.F. between the electrodes. The particular case, 
to take an example, of water, ether, zinc sulphate with zinc electrodes, 
was investigated by Luther.* The mathematical investigation of 
such cells was undertaken by Abel. If instead of two liquids which 
do not mix, we select two liquids which do mix, the problem is com- 
plicated by their mixing at the boundary, and so forming interme- 
diate solvents, and, therefore, for their proper investigation we must 
imagine them separated by a third solvent which mixes with neither, 
but the different solubilities of the salt in each liquid will produce an 
E.M.F., and enable us to determine therefore the partition ratio 
electrically. 

In order to investigate these cells I used little stoppered vessels 
inverted and plunged in the solution, and a Dolazelek electrometer. 
Such stoppers, if not greased, form a sufficient electrical connection, 
while preventing mixing.f The cells I used consisted of potassium 
iodide and iodine, dissolved in water and nitrobenzene with platinum 
electrodes, potassium iodide and iodine, dissolved in water and ethyl 
alcohol with platinum electrodes, and potassium iodide in water and 
ethyl alcohol with silver, silver iodide electrodes. 
ments were with the view of testing the effect of temperature on the 
cells. If we plot concentration against E.M.F. for two different 
temperatures in ordinary concentration cells, keeping the concen- 
tration the same on one side and changing it on the other, then the 
curves cross at zero E.M.F., and with the reversal of the E.M.F. the 

* “ Zeit. Phys. Chem." XIX., p. 567, 1896. 

f “ Zeit. Phys. Chem." LVI., p. 612, 1906. 

Í “ Proc." Roy. Soc. Edin., Vol. XXXL, Part III, p. 387, 1911. 


My first experi- ' 


temperature coefficient is reveraed, the cells being always endo- 
thermic and the temperature coefficient + -ive. In the cells under 
discussion with the reversal of the E.M.F. the temperature coefficient 
is not reversed, the cell becoming exothermic and giving out heat as 
well as producing an electric current. If we take the case of potas- 
sium iodide in water and alcohol the cell is exothermic when the 
current is in the direction of transferring potassium iodide from water 
to alcohol, the ratio of about 1 to 20 being the concentration of no 
E.M.F. 

If a cell is constructed which has no E.M.F. at T,, then, on raising 
the temperature to T, a current flows in the direction to transfer 
potassium iodide from alcohol to water, and the cell is endothermic. 
On now cooling to T, the current is reversed and the cell is exothermic, 
the potassium iodide being re-transferred from water to alcohol, the 
whole forming a very neat heat engine. It is evident that if the rate 
of change of solubility of the salt with temperature was the same in 
both solutions, then, on raising or lowering the temperature no E.M.F. 
would be produced. Experiments proving these conditions of E.M.F. 
with temperature were made with the three types of cell already 
described. 

In iodine, potassium iodide, alcohol, water cells with 0-025 mole- 
cule of potassium iodide on each side the equilibrium for iodine is 
0-0138 molecule in water, against 0-086 molecule in alcohol. Tne next 
problem is to find the source of energy in these cells which makes 
it possible for them to be exothermic. 

To take the case of potassium iodide in water and alcohol, or anv 
other convenient solvent, it is evident that during the passage of a 
given current a molecule of potassium iodide is transferred from the 
one solution to the other. As without the ionic transfer numbers for 
both solvents we cannot define what the amount of this current will 
be, we shall, so as to simplify our equations, define as unit current the 
amount required to effect this transference of one molecule. It is 
evident that if the transfer numbers are also known these equations 
enable us to measure the differences between the latent heats of 
solution in very dilute solutions of a salt in two different solvents. 

So far we have considered the alcohol as behaving like a solvent 
that does not mix with water. It remains to be seen how far this 
view must be modified, and to describe the particular case of water- 
alcohol-potassium iodide cells with silver, silver iodide electrodes. 
The result of the E.M.F. measurements is to show that these cells are 
in equilibrium when the solutions are in the ratio of 1 molecule of 
potassium iodide in alcohol to 20 molecules of potassium iodide in 
water. Now the solubility of potassium iodide in alcohol is 0-096, 
while in water it is 6-2, so that if the results are correct equilibrium 
would not exist when both solvents were saturated. Experiments 
with & saturated solution of potassium iodide in alcohol against 
saturated and strong solutions of potassium iodide in water confirm 
this. When the water solution is saturated there is an E.M.F. trans- 
ferring potassium iodide from water to alcohol, and the equilibrium 
E.M.F. is only reached when the water solution has been diluted to 
the strength of about 2 molecules to 1,000 cc., thus confirming the 
former results. If alcohol is added to a strong solution of potassium 
iodide in water, the potassium iodide is partially precipitated. It 
seemed therefore necessary to investigate the limite of this precipita- 
tion by adding alcohol in large excess, already saturated with potas- 
sium iodide, to water solutions of potassium iodide. 

The result of these experiments was to show that the potassium 
iodide is precipitated until the water content is reduced to 2-1 mole- 
cules per 1,000 cc. ; that, consequently, if a saturated solution of 
potassium iodide in alcohol is in contact with a 2-1 molecule solution 
in water no precipitation will take place, but all stronger solutions 
are precipitated until this dilution is reached. We arrive, therefore, 
at a modified definition of the partition coefficient between two 
liquids which inter-diffuse, and of which one is able to partly preci- 
pitate salt out of the other. Two such solutions are in partition 
equilibrium when the ratio of the strength of solution is such that 
when the weaker solvent is saturated the stronger solvent is suffi- 
ciently diluted to prevent any precipitation of salt by inter-diffusion. 
In the case of water, alcohol and potassium iodide, this ratio is 1 to 20 
instead of 1 to 60, the ratio of saturation. 

There still remains the interesting question of the source of energy 
in such a cell when the salt is ssturated on both sides and yet the cell 
is exothermic. I suggest that it is due to the heat set free by the 
ionie mixing of water and alcohol, due to the carriage of water an1 
alcohol across the boundaries combined with the respective ions. 
Much further investigation, however, would be necessary to test this 
hypothesis, and, to sum up, L only claim here to have established the 
relationship between the latent heats of solution and the E.M.F.s of 
such cells, and to have shown the condition of equilibrium for 
mutually diffusing solvents, when one solvent tends to precipitate 
from solution the salt in the other. The full details will be found in 
the Paper in the “ Proceedings " of the Royal Society of Edinburgh 
(Vol. XXXI., Part III. No. 24), p. 375. 
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EARTHED V. UNEARTHED NEUTRALS ON ALTER- 
NATING-CURRENT SYSTEMS. 


We give below an account of the discussion which took place 
at Newcastle on Mr. Peck's Paper on this subject. An abstract 
of the Paper appeared on p. 297 of our issue of Nov. 29th :— 


Mr. W. C. Mountain (in the chair) said that the Paper applied to two 
distinct tvpes of plant, viz., large power stations and small private 
installations such as collieries, and he suggested that the former should 
be dealt with in the discussion. From a colliery engineer's point of view 
he did not consider it advisable to earth the neutral—if this were done to 
ensure prompt isolation of a fault—on account of the pandemonium 
which would result from suddenly cutting off all power and light. For 
underground use he considered a leakage indicator the proper thing to use. 

Mr. €. VERNIER (N.E. S. Co.) said he was a firm believer in earthing 
everywhere, and most certainly in the case of high-tension overhead lines, 
under the conditions existing in this country. He instanced a case of an 
overhead line, where the neutral was left unearthed, on which one of the 
lines earthed on to & bracket insulator, and all went well until another 
earth occured on another phase in a motor in a neighbouring pit, with the 
result that some switch-gear at the power station was wrecked and a 
serious shut-down followed. Where feeders had to be switched off one 
after the other in order to locate a fault delays were inevitable, and on a 
system such as they had on the N.E. coast some hundreds of switches 
might have to be opened. Some of the Author's conclusions could not be 
applied to this country, as mixed svstems were common. For large 
systems there was nothing for it but to earth the neutral, and he thought 
that those systems which were at present running satisfactorily with 
insulated neutrals would eventually find it advantageous to earth when 
they reached a certain size. He could not see the advantage of dis- 
connecting the neutral in certain cases, in order to make telephone 
circuits workable, because telephone disturbances were almost entirely 
due to electrostatic disturbances, and with one phase carthed the whole 
electrostatic balance of the system was upset. He attributed the freedom 
from accidents in this country to the practice of earthing the neutral in 
distributing networks. He agreed with the author that it was not worth 
while to earth the neutral merely for the sake of being able to cut down the 
insulation, at least up to 50,000 volts, but for very high line voltages, say 

between 80 and 120 kilovolts, it might be worth while to do so, especially 
where corona effects were present which would take care of pressure rises. 
It had been suggested at the Manchester discussion that a high-tension 
line should not necessarily be cut off, on a fault, in order to maintain 
continuity of supply, but he most strongly disagreed, as it savoured of 
balancing the cost of a duplicate supply against danger to human life. 
The] latest development on protective gear, viz., the “ split conductor " 
system, promised to be of the greatest importance in regard to the 
question of safety, as it could be made to operate on small earth faults 
and in the event of a line breaking, in the most positive manner. 

... Dr. W. M. THoRNTON said that he could not understand why it was so 
often mentioned that in a three-phase system the resultant current is 
zero, for there was no electric circuit where the sum of the currents was 
not zero. With regard to surges he put forward a suggestion which he 
believed was new, viz., that the real oscillations which break down the 
insulation of a system originate in the flame of the arc between phases by 
reason of its capacity, incandescent metallic vapour being an excellent 
example of a conducting dielectric, and the capacity for a given size in 
such a condenser being relatively very large. The combination gave a 
condenser of appreciable capacity iu series with the line, and such & 
system could resonate with great violence. For earthing the neutral he 
had suggested the use of choking coils, but the use of these was probably 
limited by considerations of cost. He had taken oscillograph records of 
many machines, but had never found two alike, and even the same 
machines gave different curves with varyinglexcitation. The matter of 
‘ potential front " had been mentioned, and he explained that at the 
moment of switching in full pressure conditions existed at one end of the 
line and none at the other. At any point where there was a change in the 
electrostatic capacity or the impedance there was a reflected wave, t.e., a 
wave of electric stress in the medium round the wire. With resistance in 
circuit at the far end the probability of resonance was diminished, the 
oscillations being less “free” and more “forced” in type, and the 
influence of motor load once established could be expressed in terms of its 
equivalent resistance, but the state of things in front of the electric wave 
as it advanced along the wire was not the same as when regular rythmic 
flow had been established, the current not reaching its full value 
instantaneously, there being first a “ trickle " and then the full tide 
rapidly rising. With large wires and no inductance the retardation of 
the wave front was small and unimportant, but where a line wire entered 
the windings of a motor which had very great inductance, only an 
exceedingly small current displacement wave is forced through first 
under the line pressure, followed in an infinitely small fraction of a second 
by the full state of flow. Heaviside had showa that in forcing an in- 
finitely thin filament of current through a system under these conditions, 
the electrical gradient in the insulation rises to an infinite value so that 
what was really meant by “ potential front " was the electrical stress in 
the wave front, advancing along the line, caused by encountering this 
inductance. A mechanical analogy was the case of a shift, carrying a 
heavy flywheel, having a twist applied to its circumference with infinite 
rapidity. It was casy to see that, at the moment of application, the 
stress in the outer layers would be very much greater before the stress 
was equalised over the whole section than when a steady state was 


reached, and even if the applied stress alternated periodically the cir- 
cumferential stress in the shaft would never be so great as at the moment 
of instantaneous application, unless this coincided exactly with zero. 

Mr. P. V HvNTER said that his experience of unearthed neutrals had 
been gained on the Durham Collieries system, and he had noticed the 
tend ney for faults to occur at more than one place at a time. He 
thought that being able to run with the neutral insulated tended to slow 
repair work, and as a fault on such a system took some time to locate 
there was always the danger of another fault occurring and thereby 
causing a shutdown. He had known several cases where high voltages 
had occurred on quite small systems with insulated neutrals. In one 
case of a 600-volt system transforming down from 6,000 volts the pressure 
was found to be occasionally somewhere between 1,200 and 2,000 volts. 
The only case in which the author really supported unearthed neutrals 
did not apply in this country as the Board of Trade rightly limited non- 
duplicate supplies to 1,000 kw., and the danger to the public which 
existed when a live wire lies on the ground was not considered such a 
serious matter in America. Choke coils in the neutral were necessarily 
expensive on account of their size, as the iron must not be run at situra- 
tionon account of the undesirable effect of a peaked wave in a fault current 
to earth. The arrangement of a neutral ’bus bar and one resistance had 
not been adopted in the Newcastle district because of the circulating 
currents in the neutral. Spark gaps without series resistances should be 
used very cautiously, as they readily produced high voltage oscillations. 
'The local practice was to use two plates with & thin laver of insulation 
between them, and in the event of the insulation being punctured the 
plates welded together. With regard to “ Potential front " he had seen 
one case of à boosting transformer in which the voltage per phase could 
not ordinarily exceed 2,000, but in which sparking had taken place across 
8 in. or 10 in. 

Mr. F. O. Hunt also spoke and raised a warning against the use of 
choke coils in the neutral, as these would be in series with the whole 
capacity of the system, and a resonant circuit of verv low resistance 
might be formed. 
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THE PROPERTIES OF DIELECTRICS IN ALTERNATING- 
CURRENT FIELDS (GUTTA-PERCHA.) 


BY G. L. ADDENBROOKE. 


Summary.—The author gives figures for the dielectric loss in gutta-percha 
when subjected to very low frequencies, such as those used in submarine 
cible work, upwards. "The temperature coefficient is found to be much 
less for alternating than for continuous pressure. 


In the series of articles which Dr. Malcolm has written in this - 
journal on the actions in long submarine cables, he commenced 
by saying that all the factors needed for an up-to-date mathe- 
matical analysis were available except figures for the losses due 
to absorption and for the action of the iron sheath. 

Now the methods of measurement which I briefly described 
in an article on “ The Properties of Dielectrics in Alternating 
Fields" in this journal for March Ist last are capable of 
elucidating both these points in cables under conditions very 
close to those obtaining in practice. I have not so far been able 
to make measurements on a cable itself, and any measurements 
made with a view to finding the effects of the iron sheath would 
have little value unless so made. Consequently, I shall not 
refer to this point further. 

I have, however, been able to make measurements of the 
absorption, action and losses, using thin sheets of gutta-percha 
under conditions which I believe are near enough to those 
occurring in acable to make the results worth consideration in 
this connection, while they have the further value of showing 
clearly the nature of the different actions which take place, and 
which are common to dielectrics generally, though the relative 
values of the actions in different dielectrics may vary over a 
wide range. Finally, they have resulted m a striking experi- 
ment, which will be described later. 

The first question which arises is whether for the purposes of 
investigation the signalling current can be taken as equivalent 
to some sine wave periodicity. As to this I am informed by 
Mr. Kempe and Mr. Hay, of the Post Office, that they have 
made somewhat similar measurements on the effects obtained 
in long circuits used for Wheatstone transmission, and that a 
fair approximation can be got by assuming a sine wave periodi- 
city but higher than that deduced from the number of reversals 
of the sending instrument. On this basis I think it will be 
sufficient for the purpose if we assume that the signalling 
current in a long cable is equal to one of about 2-5 periodicity. 
As a curve showing the effects over a wide range of periodicity 
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will be found below, the figures I shall give can easily be cor- 
rected to what anyone with a more exact knowledge of the 
working conditions thinks may better suit a particular problem. 
I may say that the electrostatic methods I use would also 
permit average results to be obtained on a cable itself at the 
working pressure, and with an operator sending actual signals. 

For measuring the losses in the dielectric I have used thin 
sheets of gutta-percha 2-5 mils thick and 500 sq. cm. in area ; 
these are held in a '' container " between mercury faces, and 
the sheets were considerably larger than the working areas, so 
as to reduce the effects of leakage as far as possible. Two 
pointsarisehere. Firstly, whethertests on such thin sheets can 
be taken as representative of the actions of the material in 
thicker sheets. Secondly, whether tests on sheets can be 
relied on to represent the actions in a practical cable. 

As regards the last of these points I do not think that such 
tests can be relied on quantitatively to a high degree of exact- 
ness to predict the results which will be got on a cable, especially 
if a stranded core is used, but some experiments I have made on 
rubber sheets and cables show that a useful approximation can 
be got, though I am well aware of the caution with which any 
data should be applied to cables when not derived from direct 
measurements on cables themselves. 

On the question of the thickness and quality of the sheets, Mr. 
Appleyard some years ago read two Papers at the Physical 
Societv, showing how closely tests on such sheets when held 
between mercury faces approximated to the accepted values 
for gutta-percha. I myself find that the ordinary resistance, 
the capacity or dielectric coefficient and the temperature co- 
efficient come out in fair approximation to accepted values as 
well as the dielectric losses at a periodicity of 50. Such sheets 
will usually stand 1,000 volts alternating for some time ; con- 
sequently they behave quite normally at about 130 volts, the 
pressure I have used in the tests given below. "The law that 
the dielectric losses vary at a given periodicity as the square of 
the pressure is also well obeved at this latter pressure, and my 
results may be safely used for reduction from the above pres- 
sure to the actual pressures used on cables on this basis, while 
results on cables themselves could be got at the actual signalling 
pressure. | 

To make the measurements from which the diagrams given 
below are drawn the procedure is briefly as follows: Two 
sources of current are provided each to give the same pressure, 
one direct, the other alternating (R.M.S.). Either current can 
be connected at will to the measuring instruments and thence 
to the condenser. The instruments work equally well and 
accurately with either current and at any periodicity. The 
arrangements for generating the alternating current are such 
that any periodicity can be obtained, at the same pressure, 
from one period in 5 seconds to 50 periods per second. A suit- 
able resistance without appreciable self-induction or capacity 
is inserted in the circuit, and the wattmeter quadrants are con- 
nected to the opposite ends ; the needle is connected directly to 
the other side of the circuit. A low reading electrostatic volt- 
meter is also connected across this resistance when it acts as an 
ammeter, and another electrostatic voltmeter is connected 
across the circuit giving the pressure. Under these conditions 
a 2-volt drop across the resistance gives about 30 mm. deflec- 
tion on my wattmeter for a power factor of 1 per cent., and the 
loss in gutta-percha is usually three to four times this. A 
similar drop gives a deflection on the ammeter of 240 mm., so 
that the capacity current can be read with accuracy, and is 
obtained from a steady deflection with the alternating current 
and not by a throw as ordinarily when using a galvanometer ; 
moreover, the capacity is in this way obtained under abso- 
lutely defined and reproduceable conditions, and is not the very 
indefinite quantity obtained—wherever there is absorption— 
by comparing the discharge with that from a mica condenser. 
With the same arrangement the wattmeter will measure con- 
tinuous-current resistances up to 30,000 megohms or more, and 
shows the gradual decrease of deflection with time very well. 
The wattmeter, of course, shows the loss at the given pressure, 
but since W— E?/R the resistance or leakance or conductance 
is quickly found by a small calculation. 


Proceeding on these lines, I found the specific resistance of one 
sheet of gutta-percha I was testing came to about 1-0 x 10!* 
ohms at 8°C. ; the dielectric coefficient at 50 periods was about 
3:5. I do not give these figures as absolute, because of the 
difficulty of measuring the thickness of such thin sheets accu- 
rately all over, but they are near enough for the purpose. The 
losses and currents flowing into the dielectric were then 
measured at a number of frequencies, and the results are plotted 
below (Fig. 1). 

In this diagram the ordinates represent the relative losses 
and the abscisse the periodicities. There are two curves, the 
lower was taken at 11°C., the upper at 39°C., which is as high a 
temperature as gutta-percha will stand without serious altera- 
tion of its mechanical properties. The losses under any prac- 
tical eonditions will, therefore, lie somewhere between these 
two curves. The apparent losses obtained by multiplving the 
virtual or actual current as shown by the ammeter by the 
pressure is not shown on the diagram, as to do so and keep the 
real losses on a readable scale would necessitate the extension 
of the ordinates too much, but a sketch diagram is given below 
for the sake of showing the comparative relations of the two 
quantities at different periodicities. 

In this latter diagram we have practically two straight lines 
cutting the origin of the ordinates, and this is in accord with a 
generally received idea that with good insulators the power 
factor is a constant at all periodicities. This deduction has 
been made from Monasch’s results, which were obtained with an 
induction coil, and are probably, like most first results. rather 
rough; and, secondly, chiefly from measurements made at 
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Fic. 1.— CURVE SHOWING CONTINUOUS-CURRENT Loss, AND LOSSES aT 
VARIVUUS ALTERNATING PERIODICITIES. 


telephonic frequencies. At these latter frequencies the state- 
ment is very nearly true, but at lower frequencies I do not find 
it so; that is to say, S/K or the conductivity divided by the 
apparent capacity will not be found to be a constant, even if the 
fact is taken into account that the apparent capacity increases 
a little at low frequencies. The power factors I find at different 
frequencies are as follows, for the specimen of gutta-percha 
tested :— 
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Periodicity. Power factor. | Periodicity. | Power factor. 
46 | 4-0 p.c. 3 | 7-2 p.c 
12 5.5 ,, 1-5 | T ,, 


6 | 63 ,, 


the low periodicities as compared with what it is at 46 periods, 
and is more than double the figure which would be got by tests 
at telephonic frequencies. I may say that probably all these 
power factors are a little higher than would be obtained on 
thicker sheets of high-class material, but from some tests I have 
made on such sheets the general character of the results would 
not be altered. 

By inspection of the first curve it will be seen that for pur- 
poses of analysis the losses can be divided into two factors, ae 
shown by the dotted line. One factor may be taken as in- 
creasing directly with the periodicity, or as being a constant per 


| cycle ; the other is itself constant above a periodicity of about 
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10 or nearly 3n a | agatha aii ig bial aa ain is, per cycle it varies inversely as the 
periodicity, in the same way as the lossee in metallic conduction. 
It will, however, be seen that this second action is not constant 
at very low periodicities, but this varies more nearly directly 
with the frequency, as does also the other action. 

Above 40 periods it seems clear, upon comparing my results 
with those of others, that the curve of losses might be continued 
up to, say, 5,000 periods and, further, by extension very nearly 
in a straight line. 

The actions at very low periodicities will be better seen by 
reference to Fig. 2, where the losses are drawn to a much larger 
scale for the lower periodicities, such as those equivalent to 
actual sending frequency, the absciss; starting at one period 
in 5 seconds and going up to 2:3 periods. 

In thetable below I haveshown the losses found for different 
periodicities in comparison with the loss with the equivalent 

continuous pressure after 2 minutes, and also the relative losses 
per cycle. The data—which are also embodied in the curve— 
were obtained last winter, when I was able to work at a tem- 
perature of 46°F., corresponding with the temperature of the 
Atlantic cables. At a higher temperature the continuous 
pressure losses are higher in proportion to the alternating, as the 
alternating temperature coefficient is much less than the con- 
tinuous, an interesting point which is referred to later. 

An inspection of the curve and of the table below shows 
clearly the nature of the actions taking place at low periodici- 
ties, and which are here, I believe, given for the first time. The 
losses are accompanied by a second capacity effect, increasing 
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Thickness 2 mils. Area 125 sq. cm. Temperature 8?C.  * oltage 125 at all periodicities 
Scale of Ordinates 1 —55345,th watt about, 
Curve shows relative losses from 0 to 2:3 ~. 
Specific Resistance at 890. =1:7 x 1015, at 2590. — 3X 1011, 
Temperature Variation 2:3:.—2:8 per cent, per 19Q. 
21^. 15 per cent, per 190. 
0^ =18°0 per cent, per 190). 
Increage of Losses from 0 to 2°3. =about 160 times at 8°C. 
Increase of Loms from 0 to 2:3ec, — about 27 times at 25°C. 
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somewhat as the periodicity gets lower, which is better seen in 
dielectrics of less specific resistance than gutta-percha, and 
which also possesses striking features, not having a fixed value, 
but one varying with time, and which, if I am not mistaken, is 
independent of the true displacement effect, and not, as is 
usually assumed, an extension of it. 

The enlarged curve enables the equivalent continuous current 
loss to be inserted to scale on the ordinate origin line. It will 
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| Relative losses. , Analysis of losses per cycle. 


Periodicity. pcs ————————— ——————— 
; Actual. [Per cycle. Per cycle. Constant pa; Variable part. 

Continuous current } l | NUMEN aM 
2 min. electrification. M ue 
0-2 per second. 20 100 | 38 62 
0-4 5 38 94 38 56 
1-0 "m 89 89 38 51 
2:0 m 160 80 38 | 42 
4-0 " 276 69 38 | 31 
8-0 5 480 62 38 22 
16-0 » 830 52 38 13 
32-0 5 1,440 45 38 | 7 
42-0 5 1,830 44 38 | 6 
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be seen that this, taken after the pressure has been on 2 minutes, 
is just visible, amounting to -07 of a division. The loss at one 
period alternating in 5 seconds, on the other hand, amounts to 
14 divisions, or is 20 times as great ; and at a per iodicity of 2 it 
is 160 times as large. As the instruments are read by deflec- 
tions, the experiment should form an interesting illustration of 
the actions occurring. To switch over from the continuous to 
the alternating pressure, which causes no change in the volt- 
meter deflection, and to see the wattmeter deflection go up 
from, say, 10 scale divisions to 200 while the source of alter- 
nating current is only rotating at the rate of one period in 
5 seconds, must, I think, impress any one who takes an interest 
in these phenomena. The analysis of the actions can be 
pursued much further than is possible in the space at my 
disposal. 

I would call attention to diagrams of the character of the 
sketch diagram here given. The scale may be made large 
for the losses (Fig. 3) if after the first two or three periods 
the apparent watts are extended on a scale of ordinates ;),th 
that of the actual loss scale. We thus get on one diagram of 
readable proportions both the effective and the apparent watts 
for the whole range of periodicities and the continuous-current 
loss. Ifa second scale of ordinates is used the same curves will 
indicate the virtual and effective currents, and the apparent 
capacity is proportional to the currents per period for each 
periodicity. The ratio of these two currents at any periodicity 
gives the corresponding power factor. Again, if it is desired to 


Scale of Losses and Currents. 


Sketch diagram showing for different periodicities at the same pre:sure throughot 
(1) Apparent losses and actual currents, (2) Actual losses and effective currents, at a 
given temperature, for gutta-percha. 

NOoTE.— The apparent loss differs somewhat from the amount of energy stored in the 
dielectric and given back to the circuit according to ordinary theory, but it seems rather 
doubtful if ordinary theory can be direotly applied in estimating this quantity when 
there i8 appreciable absorption, 
find either the loss or apparent current for any other pressure 
than that at which the diagram has been constructed, all that is 
necessary is to square the two pressures and take their ratio. 
If, then, the ordinates are multiplied by this ratio the curves will 
at once show the value of the actions for any periodicity, since 
the form of these is not appreciably altered for good insulators 
until the pressure is raised to nearly two-thirds of the break- 
down pressure. If in addition a small curve is inset showing 
the effect of temperature, we get a diagram which I find after 
working on these lines for about a year “enables one to tell at a 
glance most of the characteristics of any dielectric under all 
practical conditions without written explanation. 

It should be mentioned that there is nothing abnormal in the 
behaviour of gutta-percha, all other good dielectrics give results 
of similar character, though the different quantities ` vary. 

Again, my work goes to show that there 1s an intimate con- 
nection between the continuous-current resistance and the 
losses in alternating fields, though the relative values may be so 
different. I find I can usually predict the character of the 
curve which will be obtained when once the continuous pressure 
loss is found, provided one knows the general nature of the 
dielectric. 

There only now remains one point—namely, the alternating 
temperature coefficient. As already mentioned, this is con- 
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siderably less than that for continuous pressure. I have made 
several attempts to reduce these coefficients to actual figures, 
but so far my results show discrepancies. I can get a clear 
and coincident set of figures for one specimen of gutta-percha, 
but I cannot reproduce these closely with other specimens. 
For instance, in the curves given above, the alternating tem- 
perature coefficient is less at the lower periodicities than at the 
higher, but I have got a reverse effect in another case. In no 
case, however, have I found an alternating temperature 
coefficient above 3 per cent. per 1°C., while the corresponding 
continuous coefficient is over 14 per cent., and other observa- 
tions seem to show that a fair average alternating coefficient 
would be less than halfthis. The coefficient is not constant for 
all temperatures ; it is smaller in the above specimen at the 
lower temperatures, and rises in an accelerating ratio as the 
temperature increases. These discrepancies are, I believe, 
due to mechanical alterations in the material at different 
temperatures. 

The smallness of the alternating coefficient looks at first 
somewhat of a paradox, but when it is recollected that the loss 
at one period in 5 seconds is 20 times the continuous-current 
loss at the lower temperatures the paradoxical character of the 
result vanishes. Nevertheless the difference stil remains a 
most interesting point, and one whose further study together 
with that of the other actions described above should do some- 
thing to enable a better understanding of electrical actions in 
dielectrics to be attained. 

I have to thank Mr. C. W. S. Crawley for much kindly help 
and criticism in carrying out this work. 
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THE DESIGN OF APPARATUS FOR IMPROVING THE 
POWER-FACTOR OF ALTERNATING-CURRENT 
SYSTEMS.* 


BY MILES WALKER. 


Summary.—The principles involved in the design of apparatus for 
improving power-factors are discussed. Leblanc’s phase-advancers are 
described, and the design of & phase-advancer is considered in detail. 
Some details are also |given illustrating! the' performance of phase- 
advancers. 


This Paper is confined to a short statement of the principles in- 
volved in the design of apparatus for improving power-factors and a 
description of the phase-advancer built by the British Westinghouse 
Company. 

We may look at the cause of the lagging current in the following 
way. The energy stored in any magnetic field consists of two factors : 
(a) The total flux; (b) the magneto-motive force driving that flux. 
Now the total flux when created at a certain frequency produces a 
certain back E.M.F. in each turn encircling it, and the magneto- 
motive force requires for its production a certain number of ampere- 
turns. Thus, from the two factors—flux and magneto-motive 


power—we arrive at certain factors necessary for the production of 


the alternating magnetic field at any given frequency. These factors 
are: (1) E.M.F. per turn; (2) numberof turns; (3) amperes per turn. 
Grouping 1 and 2 together, we arrive again at two factors—volts and 
amperes— whose product represents the idle component of the power 
required to generate all the alternating fields in the distribution 
system. 

The higher the frequency of the supply the greater will be the idle 
component of the power required to produce the alternating field. 
If the field can be produced by a rotating magnet (as, for instance, in 
a synchronous motor) excited by continuous current, the frequency 
of the current being zero, no idle component is necessary. Indeed, 
by supplying more continuous-current turns than are necessary to 
produce the magnetic field in any particular machine, it is possible to 
create in the system a leading current which will compensate for a 
lagging current in another part of the system. The field current in 
the magnet of an alternator may be said to have two functions: 

(1) to produce the magnetic field which generates the E.M.F. in 
the alternator itself. (2) to supply an additional magneto-motive 
force, which, by means of a wattless current, is communicated to 


* Abstract of a Paper read before the Institution of Electrical 
Engincers,. 


all the machines in the system that have not got continuous-current 
excitation themselves. 

If we are to reduce the wattless current we must either use 
machinery requiring weak magnetic fields or we must provide 
independent means of magnetising the fields. A modern trans- 
former does not take a large wattless component in proportion to ita 
output, because, though the total flux generated may,be great, the 
magneto.motive force required to produce that flux is very small. An 
induction motor, however, having necessarily an air-gap and ‘coils of 
considerable magnetic leakage, has in it à magnetic field which re- 
quires à wattless component of 25 to 30 per cent. of the kilovolt- 


Fic. 1.—LEBLANC’S ExciTERS FOR Two-PHASE Rotor (1895). 


ampere rating of the motor. For this reason the induction motor is 
the main cause of low power-factors on our alternating-current 
Systems. 

If, now, the magnetising current of an induction motor can be 
supplied at the frequency of the slip (say, one cycle per second). 
instead of at the frequency of supply (say, 50 cycles per second), the 
wattless magnetising kilovolt-amperes are very much reduced. 

In 1895 M. Leblanc proposed to supply the magnetising current 
to the rotors of induction motors and generators by means of special 
exciters which consisted of commutating alternating-current gene 
rators whose magnets were excited by the rotor currents.* 

The method can be most easily followed when applied to a rotor 
wound for two phases. In Fig. 1 W, and W, represent the windings 
in two phases of the rotor. E, and E, are the armatures of the two 
exciters. These exciters may be made like single-phase series motors, 
provided with compensating windings. The current from the phase 


Fic. 2.—LEBLANC's Two-PHASE EXCITER. 


Wa passess from the collector ring through the compensating winding 
C through the armature E,, and then through the field F, of the 
exciter in phase B, and thence to the star-point O. In a similar way 
the current from the phase W, can be traced through C,, E,, F, to the 
star-point. When the motor is running the armature E, has gene- 
rated in it an E.M.F. which is in phase with the current in phase B ; 
end if the polarity of the poles is properly arranged this E.M.F. will 
be leading 90 deg. on the current in phase A. Similarly, the armature 
E,, can be made to supply an E.M.F. whose phase would lead by 
30 deg. on the current in phase B. This has the effect of making the 
currents in the rotor take up a phase in advance of the E.M.F. pro- 


* Patent Specification, No. 15,470 of 1893. 
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duced in the rotor; so that not only can the magnetic field of the 
induction motor be created by the rotor currents, but the current in 
the stator can be made to lead on the E.M.F. of the supply. The 
phase relations between the currents and E.M.F.s in Fig. 1 can be 
shown by means of a clock diagram. | 

The main objection to the method, as described in Leblanc’s early 
patent, is that it requires two or three exciters, and as the currents 
to be dealt with would in general be large the cost of these exciters 
becomes excessive. Leblanc has described* an exciter which em. 
bodies in one machine all phases, and is of a very simple nature. 
This is illustrated in Fig. 2, which shows two pole armatures, onc 
arranged for two-phase and one for three-phase. 

The armature is made like an ordinary drum-wound continuous- 
current armature. It is surrounded by a simple ring of laminations, 
having inwardly projecting poles, but without any field windings. 
The notches in the field are to aid commutation. If such an arm2- 
ture, as illustrated in Fig. 2, be provided with four brushes, placed 
at 90 deg. to one another on the commutator and connected to the 
four slip-rings of a two-phase rotor of an induction motor, and is run 
at à speed which is high as compared with the frequency in the rotor 
circuits, it will have the effect of producing leading currents in the 
rotor. The beauty of this exciter is that the armature currents 
themselves excite the field, and produce a flux in the armature which 
is in such a phase as to generate an E.M.F. in each circuit. exactly at 
right angles to the current carried by that circuit. For, at tho 
instant when the maximum current is going into the armature by 
brush A, and out at brush A,, the armature will be magnetised with 
one pole at the top and another polc at the bottom, so that no E.M.F. 
is generated in phase A, but à maximum E.M.F. is generated in phase 
B. "Thus we see that the E.M.F. in any phase is always at right 
angles to the current in that phase. The qvestion whether the E.M.F. 
leads or lags behind the current depends only on the direction of 
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The ower curre gives the power-factor of a 400-1.P, motor when run without the 
pla:e-advancer, The upper curve shows the power-factor of the same motor with the 
ad vancer in ci cuit, 


rotation, and would be much cheaper to build than three separate 
exciters. By proper design, and by using carbon brushes, the com- 
mutation can be made sufficiently good ; hut in view of the fact that 
the rotors of induction motors of large power usually carry very 
heavy currents, the commutator of such an'exciter, say, for a 1,000 H.P. 
motor, would be of considerab!e dimensions. 

A. Scherbius, in a recent letter to THE ELECTRICIAN,f gave an 
illustration of a phase-advancer of this type, made by Messrs. Brown, 
Boveri & Co., capable of bringing to unity power-factor a 600 H.P. 
motor. The overall dimensions of this set are 50 in. by 22 in. by 
25 in., and its weight 750]b. The cos Ø, curves of a 400 H.P. 32-cycle 
motor, running at 160 revs. per min., both with and without the 
advancer, are given in Fig. 3. 

It will be recognised that the stationery iron frame in Fig. 2 is 
not rexlly necessary, except in so far as it may reduce the magnetic 
reluctance of the magnetic circuit when an open slot winding is used 
on the armature. If a winding with closed slots is used the mag- 
netic circuit may lie wholly within the armature. While the arma- 
ture rotates the field remains stationary as long as a continuous 
current is supplied to one sct of brushes. If currents slowly alter- 
nating, such as those from a rotor winding, are supplied the field 
slowly revolves in space, whi'e the rapidly revolving armature con- 
ductors cut across tbis field and generate the necessary leading E.M.F. 
An exciter of this kind, having no external field, and made by Messrs. 
Brown, Boveri & Co., was recently illustrated in THE ELECTRICIAN.T 


* ' Ecl. Electr." Vol. XXIX., pp. 113-17, 1901; and “ Comptes 
Rendus,” July 29, 1889. See also Maurice Latour, ibid., Vol. XXIX., 
pp. 294-300, 1901; British Patent Specification, No. 13,402 of 1901. 
A. Heyland, “ Ecl. Electr.," Vol. XXIX., pp. 328-9, 1901, H., Poincaré, 
ibid., Vol. XXX., pp. 77-81, 1902. 

T Tue Evectrician, Vol. LXIX., p. 582, 1912, 


The use of the external frame, however, scems to possess several 
advantages: it enables open slots to be used on the armature, and 
by fixing the position of the field independently of the currents 
carried by the armature enables the commutation to be performed 
in a thoroughly satisfactory manner. 

A phase-advancer has a fair prospect of commercial success, 
because for a comparatively small additional cost it can make a 
large difference in the power-factor. 

The armature may either be of the open-circuit star type (see 
Fig. 10, p. 612, “ Journal of the Institution of Electrical Engineers," 
Vol. XLII., 1909), or of the closed-circuit type. Both kinds of arma- 
ture commutate well. 

In designing the rotor of an induction motor we have a fairly free 
hand in the choice of the stand-still voltage. We may chouse a low 
voltage and a large current, or a higher voltage and a smaller current. 
It is usual even on very large motors to keep the stand-still voltage 
below 1,000 volts, so as to avoid excessive stresses on the insulation ; 
but it is probable that if phase-advancers ere much used in the future 
the stand-still voltage of the rotors of very large motors will he somo- 
what increased. There is no difficulty in insulating the revolving 
winding to withstand considerably higher voltages, particularly as 
the running voltage is exceedingly low. 

The cases that will be found most suitable for the addition of 
phase-advancers to induction motors are those where the motors are 
intended to run continuously in one direction throughout the greater 
part of the day. 

Let us suppose thet we wish to design a phase-advancer to be direct 
connected to en 800 H.P. induction motor driving & continuous- 
current generator. If the motor has alreedy been built it is neces- 
sary to inquire whether its rotor is provided with à winding brought 
out to slip-rings ; and, if so, whether the slip-rings and brush gear are 
designed to carry the full-load current continuously. One could 
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adapt a phase-advancer to almost any normal rotor winding (except, 
of course, x short-circuited winding) ; but if the current is very high 
and the voltage low the cost of the advancer will be greater than 
where the current is fairly small and the voltage higher. 

Suppose that the rotor has a three-phase star-connected winding 
having a stand-still pressure of 800 volts per phase. The working 
current (that is to say, the current in phase with the voltage) will then 
be about 255 amperes, which can be collected on a comparatively 
small collector. To find the rotor current necessary to make the 
motor run at 0-95 leading power-factor, proceed as follows :— 

Set off a vertica! line representing 255 amperes, as shown in Fig. 4. 
The power-factor of an 800 H.P. 50-cycle motor running at 490 reva. 
per min. might be about 0-88, so that without the advancer ono 
would have a lagging current equal to 47 per cent. of the working 
current. If the advancer caused the rotor to take a leading current 
of 47 per cent. (that is, 120 amperes), the power-factor at the stator 
terminals would be nearly unity. IRf. now, it is desired to make tho 
power-factor at the stator terminals 0-95 leading, we must supply to 
the rotor an additional 31 per cent. of leading current, making 200 
ampores wattless in all. Adding as vectors the 200 amperes wattless 
to the 255 amperes working current, we get 324 ampcres per phase 
for the rotor when running under these conditions. ‘his is the 
current for which the advancer must be designed. If we had made 
the rotor with a voltage per phase of 400 we should have had 650 
amperes, which would have made a somewhat more expensive, 
though perfectly possible, phase-advancer. E 

Next, as to the voltage to be generated by the advancer. As tho 
armature of the advancer is to be mesh connected it is simpler to 
take the voltages across the slip-rings than the voltage per phase of 
the star winding. If the normal slip of the motor at full load be 1-45 
per cent. the E.M.F. generated by the slip will be 20 volts measured 
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between rings. Lay off as in Fig. 5 the vertical line OF,, to represent 
this voltage generated by the slip in phase A. In Fig. 4 we have 
found the angle by which the current must lead on this voltage, so 
we can set off the line Oa to represent the current in phase A. Simi- 
larly Ob and Oc represent the currents in the other phases. We should 
allow about 6 volts for pressure drop in brushes and in the resistance 
of the advancer. This will be represented by E,R in phase with Oa. 
Then there will be some reactive drop in the field coils of the advancer. 
We may provisionally allow 5 volts for this, and after the machino is 
calculated we can make a check calculation to see if it is enough. 
This is represented bv RX. There is no reactive drop in the arma- 
ture because the compensating winding wipes out its field. We sce 
that if we add a voltage XV, parallel to ba, we shall get a resultant 
voltage OV in phase with Oa; and this is what we want. If, thore- 
fore, we excite the advancer with a current which is in phase with the 
sum of Oa and — Ob (showa by the dotted line ba) we can make the 
current lead bv the right amount. The voltage to be generated by 
the advancer is, therefore. given by XV, which, when scaled off, gives 
us 33 volts. It will be seen that the projection of OV on the vertical 
line gives us OV,, which is greater than OE,. If this voltage OV, is 
greater than is necessary to drive the working current through the 
rotor circuit the only effect will be thet the slip of the rotor will be 
reduced until we get the right working current for the load. If it 
should come out that OV, is not sufficient to drive the working 
current then the slip of the motor will be increased. 

From Fig. 5 it appears that with 33 volts generated by the ad- 
vancer the slip will be slightly reduced. We thus arrive at the rating 
of the advancer, namely, 33 volts between terminals and 324 amperes 
per phase. 

We have next to decide what type of advancer to build. It will 
be found that the series-wound zdvancer will have more suitab!o 
ch»racteristics for the case in hand than a shunt-wound advancer. 
With a series excitation the amount of leading current taken from tho 
lin? increases with tho load, so th^t the power-factor of the motor 
rem^in; more rozr'v constant then whore the excitation of the ad- 
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Fig. 5.—CONSTRUCTION FOR FINDING THE VOLTAGE REQUIRED TO BE 
GENERATED BY ADVANCER. 


vancer remains constant. 
winding. Next, as to the type of armature. When the voltage to 
be generated is of the order of 30 volts or higher, and the current is 
reasonably low, as in this case, the best kind of armature is that with 
a closed winding just like an ordinary continuous-current armaturo. 

Theoretically. three salient poles (equivalent to two magnetic poles) 
27e quite enough for a machine of the rating required in this case, but 
c machine of six poles (equivalent to four poles magnetically) is more 
likely to fit in with standard frames and standard punchings. We will 
therefore decide on six poles. This will give us six brush-arms, two 
in parallel in cach phase. There will be 162 ampcres per brush arm, 
end 162-—1-73—94 amperes per conductor. 

As the speed of the main motor in this case is quite high, 490 revs. 
per min., it is quite a good plan to couple the advancer directly to it, 
just as one would en exciter to a high-speed synchronous motor. We 
will consider later the arrangements which can be made for low-specd 
motors. We shall, therefore, take the speed of the advancer at 490 
revs. per min. If we take a large D?L constant of 9-5 x 10? cubic cm. 
it will not be excessive, though very ample. Adiameterof 46 em. is 
suitabie for a speed of 49 revs. per min., and the length of iron may 
be 18 cm. imei ^el 

The easiest way of designing a phase-advancer of this tvpe is to 
proceed as if it were a continuous-current machine whose voltage is 


We will, therefore, decide upon & serics 
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1-41 times greater than the virtual voltage called for in the specifi- 
cation. The armature need not differ in any particular from a 
continuous-current armature. The field winding will be provided 
with series exciting coils and compensating windings connected to 
the various phases in the manner described below. 

The main points to look to that are not found in a continuous- 
current design are :— 

1. The machine, though having six salicnt poles, is 2 four-pole 
machine magnetically, and we must remember this when fixing the 
dimensions of the iron behind the slots. 

2. The voltage to be generated as a continuous-current machine 
is 1-41 times grexter than the virtual voltage called for. 

3. The fluxes in the salient poles which constitute magnetically a 
pole-pair are 120 deg. apart in phase, so thet the voltage generated 
in an armature coil,which lies partly under one pole and partly under 
another, is only 0-86 of the voltage that would be generated if the two 
poles were carrying the maximum flux at the same time. 

4. It is necessary to arrange the series winding on cach pole so as 
to cause the flux to lead, by the right amount, ahead of the current 
carried by the armature conductors passing under the pole. 

5. It is desirable to arrange the compensating winding so that its 
effect is equal and opposite to the armature winding adjacent to it, 
and for this purpose it is necessary to have regard to the phases of 
the currents in the armature and field. 

6. It is desirable to provide a commutating flux which shall be 
proportional to, and in phase with, the current to be commutated. 


Fic. 6.—Suowixc RELATIONS OF ExciTING WINDINGS AND COMPENSA- 
TING WINDINGS TO ARMATURE WINDINGS, 


We begin, then, just as we would on a continuous-current generator. 
The voltage to be generated is 33 x 1-41— 46-5 volts. ‘Thoro are six 
ways through the armature, each carrying 94 amperes. If we choose 
72 slots with four conductors por slot we get 288 conductors, and 
these multiplied by 94 give us 27,000 amperes-wires, a fairly easy 
current-rating for an armature 46 cm. in diameter. 

If we denote the area of the cylindrical working face of the arma- 
ture by Ay and the maximum flux density in the gap by B, then we 
may take the magnetic loading as proportional to A,B. If we have 
a pole arc equal to 0-72 of the pole pitch, then, as there are 48 con- 
ductors in series and the speed is 8:2 rev3. per second— 

46-5x103—0-72x8.2x 48x A,B x 0-366. 

Thus we arrive at the magnetic loading A, B= 0-189 x 105, and from 
this we get a gross length of iron of 19 cm. 

Let us make an arrangement of exciting windings and compen- 
sating windings like that indicated in Fig. 6. Thore the exciting 
conductors which pass between poles P" and Q” are + Q-- Q— P— R. 
That is to say, they are equivalent to 3Q. The question whether the 
excitation + Q gives a forward or a backward E.M.F. in a coil depends 
upon the direction of rotation, and also upon the question whether 
the armature is wound right-handedly or left-handedly. It will be 
seen that this arrangement of conductors lends itself to form mecha- 
nically a simple barrel winding. 
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The letters in Fig. 6 which are placed on the salient poles represent 
the compensating windings. It is easy to prove that these are in 
direct opposition of phase to the currents in the armature under the 
pole. For instance, take the pole P”. The compensating winding 
on this is, +P+P—R—Q, or+3P. Now the armature coils which 
lie under P" are c and —a, and we know that a—c=+P. Moreover, 
the 16 conductors in the pole face carrying the currents P, Q, and R 
are equivalent to 12 conductors carrying the P current. Opposite 
the pole P" are 12 armature slots each carrying — 2a and 2c. Whon 
we remember that there are two paths in parallel per phase in the 
armature we see that the currents in these 12 slots are exactly 
balanced magnetically by the 12 P currents in the compensating 
winding. 

It will be found that an air-gap of 3 mm. will have an apparent 
length of 3-6 mm. when we take into account the opening of the slots. 
The flux density in the gap obtained by dividing A,B by As is 6,950 ; 
so that the ampere-turns on the gap will be 2,000. The ampere- 
turns on the armature teeth will be 510, and on the rest of the mag- 
netic circuit about 190; so that the ampere-turns per pole will be 
about 2,700, or 5,400 per pair of poles. These ampere-turns are 
provided by the 16 conductors which thread between the poles P" 
and Q”, for the 16 conductors carry current equivalent to 3 x 4P. At 
its maximum P is 324 x 1-41 amperes, which, multiplied by 12, gives 
us 5,500 ampere-turns per pair of poles. In practice it will be found 
unnecessary to adjust the speed exactly, because the particular 
power-factor at which the motor runs is not a matter of importance. 
It is not usually necessary to make any provision for the adjustment 
of the power-factor during running ; it is sufficient that the motor 
shall take a leading current from the line at all loads, If it should be 
necessary to adjust the power-factor, this can be done either by 
changing the speed of the advancer or by diverting some of the field 
current from the series coils. 


COMMUTATION. 


The most important consideration of the design of the phasc- 
advancer is the obtaining of good commutation. It is chiefly for 
this purpose that the field frame and winding described in this Paper 
are provided. Where, in a continuous-current generator, the voltage 
betwecn the bars is small, the commutation can generally be forced 
by the resistance of the carbon brushes; but it is very much more 
desirab!e to provide à commutating E.M.F. which shall at all times 
be proportional to the current to be commutated. In the machine 
here described this result has bcen effected bv giving each armature 
coil a span of somewhat less than the full pitch and arranging the 
positions of the brushes so that one of the limbs of each coil is moving 
in the fringing field of a pole excited by a current which is at all times 
proportional to the current under commutation. The currents in 
the two branches of the armature, a and — c, which combine to form 
P, are out of phase with one another and are not directly under con- 
trol of the commutating flux ; but the rate of change of the current 
in the coil under commutation ought at all times to be proportional 
to P. Now the pole P" (Fig. 6) is excited so that the fringing field in 
which tho left-hand limb of the coil a is moving is at all time propor- 
tional to P. By making the coil with a short throw the right-hand 
limb can be taken out of the influence of the pole Q”. The exact 
position for the brushes is, of course, obtained by trial; in practice 
it is found that the commutation is perfect. The alternation of tho 
current in the armature and field causes a harmful E.M.F. to be set 
up in each coil under commutation ; but as the frequency is so very 
low (say, one cycle per second), this E.M.F. is not sufficiently great 
to create any disturbance. In the machine under consideration it 
only amounts to one-sixth of a volt. PUR eji civem m c 

In a particular case of a mill, a 250 kw. generator supplying induc- 
tion motors, became overloaded, on account of the low power-factor. 
A 5k.v.a. phase-advancer was put in circuit with the rotor of a 140 H.P. 
motor in the mill. This had the effect of reducing the amperes per 
phase from 325 to 240 and raising the power-factor from 0-7 lagging 
to 0-92 lagging. The author gives other examples of the improve- 
ment caused by the use of phase-advancers. 


Magnetic Permeability of Iron Materials.—According to a 
table given in “‘ Echo des Mines " recently iron minerals have 
the following magnetic permeability: Metallic iron, 2,163 ; 
magnetite, 1,467 ; ilmenite, 1,287; pyrrhotite, 1,078 ; hema- 
tite, (red), 1,025 ; spathic iron ore, 1,022; brown hematite, 
1,010; iron pyrites, 1,002. Only magnetite and ilmenite of 
the ores are truly magnetic in the ordinary sense, 


JANUARY 10, 1913. 679 


THE BALSILLIE WIRELESS SYSTEM. 


The “ Engineering and Electrical Record " gives an abstract of an 
Australian patent granted to Mr. J. G. Balsillie, the expert of the 
Commonwealth in wireless matters, for a system of wireless telegraphy. 
The transmitting system consists of the usual tuned alternator 
circuit supplying a transformer, the secondary of which supplies an 
oscillating circuit ; this is across a variable capacity in the antenna, 
there being no variable coupling. The oscillating circuit contains 
two capacities, which, it is stated, must be arranged symmetrically 
in each connection to the antenna ; there is also a reactance, and in 
shunt to the secondary of the transformer is the spark-gap, con- 
sisting of a plate and nozzle, unidirectional impulses being obtained 
by an air blast through the latter at 100 lb. to 105 Ib. per square inch. 


P 


Q Fig. l.—DiAGRAM OF TRANSMITTING 
CIRCUIT. 
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In operation the constants of the exciting circuit are so adjusted that 
it has no distinctive frequency of its own, in order that the radiator 
may freely oscillate in its own time period. The receiving antenna 
is of the looped type, the extremities of which are connected to earth. 
One or both legs include a variable condenser around which is shunted 
a closed oscillation circuit, tuned to the oscillation frequency of the 
received waves, and provided with a variable inductance forming the 
primary of a transformer. The secondary of this transformer is 
included in a detector circuit, adapted to be tuned to the group 
frequency of the received waves. The receiver may thus be tuned to 
receive from any particular transmitter, working on the two-tone 
principle, and emitting two distinct wave trains of different frequen- 
cies, but having a certain predetermined group frequency. The 
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circuit is formed with a variable reactance X, Z, in each leg. Adjust. 
able condensers, C and Y, are adapted to be varied coequally with 
condensers D and W respectively, the latter being included in closed 
oscillation circuits, each of which forms a shunt to condensers C and 
Y respectively. These circuits are adapted to be tuned in resonance 
with the absorbing loop, and therefore oscillate in the oscillation 
frequency of the received waves. The variable inductances E, E’. 
respectively, included in each shunt circuit, form the primaries of 
a transformer, the secondary, G, of which forms part of a detector 
circuit; th's is consequently responsive to any oscillation fre- 
quency in either shunt circuit through the inductive coupling. 
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ELECTRICITY SUPPLY TABLES AND DATA. 
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lished with this issue. Table L, Electricity Undertakings with no 
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Electricity Undertakings taking Supply “in Bulk," and Table II., 
Electricity Undertakings with both Lighting and Traction Load, 
on January 31. These will be followed, on February 7, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 

NOW READY. 

Vol. LXIX. of “Taa Exsornicran.” Bound in Publisher's covers 


Price 17s. 6d. Postage U.K. 1s. extra, abroed 2s. 6d. 
Cases for binding Vol. LXIX. now ready, price 2s. : posb free, 2s. 3d. = 


ELECTRIC TRACTION IN 1912. 


During 1912 the progress made by electric traction has 
been verv satisfactory, the results obtained being all that 
could be desired, and substantially showing that for many 
purposes this form of traction is the most economical that 
can be used. The statement regarding satisfactory pro- 
gress cannot, however, be made without certain qualifica- 
tion, for although good progress has been made during the 
past year it is curious that the most outstanding events 
are those which relate more to work that is to be done in the 
future than to work which has actually been accomplished. 
Ag in previous years the question as to which system is the 
best has been under discussion. Indeed, the advocates 
of both the single-phase and continuous-current system3 
have been able to bring forward figures which they hoped 
would prove conclusively that their particular svstem was 
the best for all purposes, and great controversies have taken 
place over each set of such figures. It is, however, begin- 
ning to be recognised that no such general solution is pos- 
sible. Experts who are able to give unbiassed considera- 
tion to the question are coming more and more to the con- 
clusion that. each case must be considered on its merits, 
and that while it is possible to say that here the single-phase 
system is the best and that there the continuous-current 
system is the most satisfactory, no general rule as to 
the suitability of one or other system can be deduced from 
the results available. 

Nevertheless it must be conceded that during the year 
continuous current has gained some notable victories. It 
ha5 been decided that not only are the suburban lines round 
Melbourne to be electrified on the high-tension continuous- 
current system, along with a length of 100 miles of main 
line, but that long lengths of track in the neighbourhood 
of London belonging both to the London & North-Western 
and London & South-Western Railway Companies are to 
be dealt with on the more usual low-tension continuous- 
current system. The decision in the case of the latter two 
railways has, it should be pointed out, been influenced by 
the fact that, to derive full benefit from the conversion, con- 
nection must be made with electric lincs already working 
on the continuous-current system ; but, on the other hand, 
it may be urged that, had single-phase working been un- 
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deniably superior, the decision arrived at would doubtless 
have been different. Moreover the lines in question are 
suburban lines. We mav in this connection call atten- 
tion to an interesting Paper by Mr. Brecut, which we pub- 
lished some weeks ago, in which it was pointed out that, so 
far as German conditions are concerned, the single-phase 
system is to be preferred to any other. All of which again 
brings us to the conclusion that no one system 1s the best 
in every possible case, but that cach has outstanding 
advantages in particular situations. 

With the exception of the Melbourne electrification 
the high-tension continuous-current system has not made 
much progress, and with three-phase traction also very 
little has been done. There are only 12 lines working on 
the former system, and the number working on the latter is 
even less, and except in Italv does not seem likely to be 
increased. It may be mentioned that a line is being 


equipped experimentally between Bury and Holcombe | 


Brook on the Lancashire & Yorkshire Railway, where high- 
tension continuous current is to be used, this system having 
been adopted owing to the heavy gradients and frequent stops. 

During the vear the Central London Railwav was 
extended from the Bank to Liverpool-street, thus provid- 
ing an easy connection with the svstems of the Great 
Eastern and North London Railways. This railway has 
also acquired powers to extend its line in a westerly direc- 
tion, and a connection is to be made with the Great Western 
at Ealing. ‘This linking-up can but prove of real benefit to 
the travelling public and to the Central London itself. In 
March the London, Brighton & South Coast Railway Co. 
extended electric working on their system between Peckham 
Rye and Tulse Hill. The service of electric trains on the 
South London section of this railwav has also been con- 
siderably augmented in accordance with the demands of the 
travelling public, so that in this case it may be said that 
single-phase working continues to prove very satisfactory. 
An extension has also been made on the Lancashire & York- 
shire Railway between Ormskirk and Southport. 

After many vicissitudes and much delay it has at last been 
decided to electrify the East London Railway. Other 
works connected with electrically operated lines which have 
been carried out during the year are the improvements at 
Baker-street station on the Metropolitan Railway, the 
extension of the '' Bakerloo " line to Paddington, a con- 
nection by means of a subway between the Metropolitan, 
City & South London and Great Northern & City railways 
at Moorgate-street, and the extension of the Charing Cross 
tube to connect with the District Railway at Charing Cross, 
Extensive works are also being carried on at Earl's Court in 
order to facilitate the working of the heavy traffic at that 
junction. l 

In the United States progress has also been satisfactorv. 
The New York, New Haven & Hartford Railway have made 
àn addition of about 40 miles to their svstem, and other 
additions have been made in other parts of the American 
continent. In Germany, Italy, Austria and other parts of 
Europe progress has again been considerable. Special men- 
tion may be made of the extension during the vear to the 
suburban lines of the Ouest-Etat Railways in the suburbs 
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of Paris, while in the same city efforts are being made 
to standardise the systems of traction used on the streets 
where electric traction is to be adopted throughout, and the 
conduit system is to be used to a large extent. 

In the Colonies satisfactory progress has also to be re- 
corded, and though the greatest extension of electric trac- 
tion in this quarter has only been under consideration 
during the year the work of conversion will shortly be put 
in hand. We refer, of course, to the electrification of the 
Melbourne Suburban Railways. This will involve some 
300 miles of track, and will cost about £3,000,000. As 
before stated high-tension continuous current is to be 
emploved. 

In the sphere of rail-less traction as much progress has 
not been made as was perhaps hoped and expected, but 
short lines have been opened at Dundee and other towns. 
In this connection, however, reference may be made to the 
Light Railways Bill which during the year was considered in 
the House of Commons. The original draft contained 
clauses which gave rise to the hope that considerable en- 
couragement would be given to the development of light 
railwavs generally and of rail-less traction lines in particular. 
During its progress through the House, however, the Bill 
was so amended at the instance of the county councils and 
municipalities that these hopes were dashed to the ground, 
and this, no doubt, accounts for the fact that so little pro- 
gress has to be noted in respect to rail-less traction, though 
powers are being sought 1n several cases. 

During the year tramways, especially in London, have 
been forced into a strenuous competition with motor 
omnibuses. At the present time the fight is continuing, and 
it 1s difficult to say what the ultimate result will be. Tt is, 
however, generally felt that the motor omnibuses, like the 
tramways, should contribute something to the upkeep of 
the roads, which at present they use so hardlv and so 
Extensions of tramways have been few, and there 
have been no new lines except a short one at Great Grimsby. 

Very little progress has been made during the vear in this 
country in the use of accumulator-driven vehicles. Here, 
indeed, this form of vehicle seems to make no headway. 
In the United States, on the other hand, great progress has 
bzen made, and electric batteries are being used not only for 
driving pleasure cars, but also for working lorries and even 
for driving cars on railways. It is to be hoped that this 
form of traction will in future receive greater recognition in 
this country than in the past, and that the advent of the 
Edison battery may help in this respect. 

We may mention an interesting form of signalling which 
emerged from the experimental stage during the vear. This is 
known as the “ Railophone " system, and by its aid it i: 
possible to communicate with a moving train and so give 
signals or convey fuller information than is at present pos- 
sible. Thesystem should have great possibilities, especially 
in the Colonies and India. 

In conclusion, we may sav that the prospect in front of 
electric traction is as satisfactory as it has been in the past, 
and during the coming year, especially when the working 
results of the many new lines are available, we may expect 
even greater developments in favour of electric methods. 
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CORRESPONDENCE. 
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THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I congratulate you on the series of articles having the 
above title in your issues from March to September. I believe, 
in cable telegraphy, these 10 communications of Dr. H. W. 
Malcolm mark a new era, promising new investigations, new 
ideas and, in the end, cheap cable rates and rapid cable 
telegraphy. 

I was attacked some time ago and accuscd of having made a 
purely arithmetical! calculation from high mathematics in this 
relation, and my computations, with hyperbolic functions, were 
misunderstood. Iam very much delighted that Dr. Malcolm 
has succeeded in applying hyperbolic functions to the periodic 
solution. There will be, surely, some high mathematicians 
who do not like such simple mathematics, especially such 
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difficult arithmetic as Dr. Malcolm uses; but for practioal 
telephone and cable telegraph engineers, Malcolm's method 
is the most excellent that we can imagine. 

It is true that the arithmetic is a little tiring, therefore I 
think it 1s a general duty of everybody to simplify it and make 
the arithmetical computations easier. 

I communicate herewith one page of my complex tables 
end one table of radians. These make the step from the 
a 4-jb form to the angle form easy, and so they are very applic- 
able for computation with complex numbers. The second 
(radians) table is useful for computing with number (and not 
degrees) the values of trigonometrical functions. 

Regarding the periodic solution and the high-frequency 
currents, Dr. Malcolm has misunderstood me (p. 918). It 
is true that I used Kennelly's method for ocean-cable ‘com- 
putation, but I applied it to alternating-current telegraphy 
(see Fig. 5 in my article “ Das C. K. Gesetz und die Kabelschnell 
telegraphie,"* which article is mentioned by Dr. Malcolm). I 
never wanted to show the form of thc arrival and sending 
curves by means of hyperbolic functions; I used them to 
prove the possibility of rapid telegraphy with alternating 
currents on modern cables, and this method of mine was quite 
justified. Thus, not only the telephone, but the Krarup or 
Pupin telegraph cables, even with a length of 4,000 kilometres, 
are too short from the point of view of rapid telegraphy. I 
proved, in my article “ Will the Signal be Lengthened in 
Alternating-Current Telegraphy?”{ that there is no dis- 
crepancy between the data computed by periodic solution and 
experiments (see Figs. 6 and 8 of the above-mentioned 
article). 

The cable is short for Bl=8-8, although the length may be 
4,000 kilometres of ocean cable. This expression of shortness, 
created by Poincaré, could be very useful from the mathe- 
matical point of view, but very easily misunderstood from the 
technical point of view. It happened that I was accused of 
calling a 300-kilometre iron-circuit long. In this case “g” 
was over 10-5 and so the Bl of the circuit was over 12. There 
was no perceptible current at the end point. My conviction 
is that the periodic solution, according to my experiments, 
holds for /91—8-8, and it can certainly be applied for 1— 10-11, 
when we suppose, in this latter case, that the first period is 
somewhat different from the second and third. l 

In Fig. 10 (p. 1049) of Dr. Malcolm, when we have a train 
of reversals, the alternating current presents itself after the 
first period. Of course, this alternating current is super- 
imposed upon a direct current, which direct current is only the 
effect of the first direct-current shock. When the first direct- 
current shock—that is, when the half period of the alternating 
current is not 0-1 second, as in Dr. Malcolm’s figures, but only 
0-001 second—the curve C will be on the zero line, as it is 
represented after 1:5 seconds. In Dr. Malcolm’s figure 
0-1-0-11 second is necessary for the speed of electricity, which 
is, in cables at low frequencies, far from the 300,000 kilometres. 
From 0:11 to 0-21 is the first positive half; from 0-21 to 0-31 18 
the first negative half area of the alternating current; from 
0:31 we see already the pure alternating-current signals. The 
alternating high-frequency receiver does not react for direct- 
current decay phenomena, and so, in this case, we can still 
receive well with alternating-current apparatus. The eventual 
loss of the first period shortens only the signal, but there 1s 
never any lengthening asin my Fig. 8. — — 

I want to prove here that my conclusions and considera- 
tions are fully justified. When Bl is greater (over 10-12), it 
happens that the incoming (arriving) currents obey the law 
represented by Fig. 1. There is, already, some difference from 
the steady state, but only some 40-100 per cent., which can 
always be corrected by experimental data. 

Referring to high-frequency telegraphy I proved, con- 
trary to Mr. Fr. Weinberg, that at 10*5 volt pressure 
10-75 amperes will arrive at the receiving end of the ocean 
cables of to-dav. My opinion is that high-frequency telegraphy 


* ** Electrotechnik und Maschinen bati" 27, 1903. 
t THE E-E-TRICIAN, April 12, 1912. 
t“ Electrotechnische Zeitschrift," 1909, Heft 39. 
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is possible over cables if the damping-factor fl is about 10, 
because only in this case can we receive perceptible alter- 
nating-current signals. 


Microamperes per Volt 
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High-frequency telegraphy is in itself quite possible on 
corresponding ocean cables, and to demonstrate what might be 


Budapest, Dec. 20. Beta GATI. 


——— 


THE EFFECTIVE CAPACITY OF THE QUADRANT 
ELECTROMETER WHEN USED AS A QUANTOMETER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In THe ErEcrRICIAN, Vol. LXIX., p. 233, 1912, I 
deduced an expression for the deflection 0 of a quadrant electro- 
meter when used as an electrostatic quantometer, by supposing 
the needle to be subject to a resultant controlling couple due 
to the simultaneous action of (i) a mechanical control 4,0, 
(il) a distortional electrostatic control k,V?0, (iii) an induc- 
tional electrostatic control k,V?0/C, where V denotes the 
potential of the needle, C the capacity of the electrometer, and 
k,, ka, kg, are instrumental constants. By equating the resul- 
tant controlling couple to the deflecting couple, A, Vg/C, where 
q is the small charge given to the insulated pair of quadrants 
and k, is a constant, wé have 

0 k,V q 
“kitka V+ k V?/C C. 
This may also be written in the alternative form 
gE. m TE ae eet as 2 
= ky OFEN Ck, FEV Ey (2) 
the quantity C--k,V?C/K, -- E, V?/k, being regarded as the 
effective or “dynamical” capacity—that is, the apparent 
capacity when the needle is free to move—whereas Cis the real 
or “statical” capacity measurcd with the needle rigidly fixed. 

Whilst this is a possible definition of the effective capacity, 
practical considerations demand that the expression for the 
deflection should be exhibited in a different form, and the effec- 
tive capacity defined in another way. One method of stan- 
dardising an electrometer for use as a quantometer requires 
two separate measurements. Thus in (1) the factor k,V/(h, 
+ keV?+k,V2/C) might be measured on the one hand, and the 
capacity C on theother. Now neither of these quantities can 
be found by easy or direct methods. The same may be sa:d 
of the factor k,V/k, and of the capacity C+ k V*C/E, +h3V*/k, 
in (2). If, however, the expression for the deflection is written 
in the form 


(1 


LAN ——— — 
=E FRN? OFEN + eV)’ 


AERE TE EA OSE E DHL a E 
* “ The oe ae of Electric Currents in Telephone and Telegraph 
Conductors,” J. A. Fleming, pp. 133, 137, 140. 
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then the two quantities to be determined are k,V/(h +h, V2) 
and C+A,V7/(k,+4.V"), both of which are convenient for 
meesurement. A, V Ik, +k V?) is, in fact, the sensibility of the 
clectrometer when eed as a Vol meter. and C T EV? (R5, 4- k, V?) 
can be determined by several well- known methods, e.g., by 
noting the two deflections obtained bv first charging the electro- 
meter and then sharing its charge with a condenser of known 
capacity. For this, amongst other reasons, it is necessary to 
define C+hsvV 2/(h;, +h 2 V?) as the effective capacity rather than 
C 4 E,VC/E, t kV: E which cannot be directly measured in 
the way described, In short it is only when the expression for 
the effective capacity takes the form C+ 9(V) that the addition 
of a known capacity in parallel with the electrometer increases 
the effective capacity by à known amount, and thus makes its 
experimental evaluation possible by the method referred to, 
or by similar methods. 

There seems little reason to doubt the correctness of (3), 
although it is at variance with the working formula usually 
given. Writers in discussing the theory of the electrometer 

used as an electrostatic quantometer always start by consider- 
ing an ideal instrument in which distortional electrostatic 
control is absent, or k,=0. The expression obtained for the 
deflection is thus 


AV i 
02. d O , a 44 
k Gave, 2 ee 3 4) 
in which C+4,V2/k, represents the effective capacity. The 


relative claims of (3) and (4) to be the true working formula 
would appear to be largely sett!cd by the fact that (4) fails 
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to account for the sensibility passing through a maximum 
for a certain value of V even when C is indefinitely large, ùe., 
when thé instrument is used as a voltmeter. Additional 
evidence against (4) can, however, be obtained by examining 
the effective capacity, the expressions for which differ in the 
two cases. If (4) 1s correct the increase in the effective capacity 
es the potential of the necdle is raised should be proportional 
to V?. If, on the other hand, (3) is correct, the effective 
capacity should approach asymptotically to a limiting value as 
V is increased, provided the distortional electrostatic control 
reines positive throughout. 

Actual measurements of the variation of effective oy 
with the needle potential decid: the case in favour of (3). 
Results of a few measurements of this kind mad? on a Dolezalek 
electrometer with quartz fibre suspension are plotted as the 
full-line curve of Fig. 1. — An empirical expression, Cor = 
33 4- 100V?/(14,000 + V2), fits this curve satisfactorily and shows 
that the effective capacity does, in fact, tend to a limit, viz., 
133 E.S. units. as V is indefinitely increased. If distoriional 
electrostatic conirol were absent the effective ¢ 'apacity of this 
particular instrument would be C, —33-- V2/140, the granh 
of which has been ploited as the middle dotted curve for the 
sake of comparison. 
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The effective capacities as defined by (3) and (4) differ also 
in another respect. According to (4) the effective capacity 
cannot become indefinitely large for finite values of V. Accord- 
ing to (3), however, it becomes infinite for finite values of V 
when the distortional control is negative and equa! to the mecha- 
nical control. The needle is then under ind'ictional control 
solely. Assuming that the distortional contro! of the electro- 
meter just mentioned could be reversed in sign withont altera- 
tion in magnitude, the effective capacity of the instrament 
would be represented by Cup =33-+4 100V2/(14 000 — V3), and 
would become infinite for V—119 volts. The variation of 

capacity as calculated from this is shown by the uppr curve 
of the figure. By manipulating the levelling screws so as to 
tilt the quadrants about the longer horizontal axis of symmetry 
of the necdle a considerab'e amount of negative distortional 
control can usually be brought into play with most electro- 
meters. Application of a voltage V=wh,/k, to the necdle 
then creates the conditions which correspond to infinite effec- 
tive capacity. The instrument is not unstable in these cireum- 
siances, although, when the opposite quadrants are short- 
circuited, it has no fixed zero. the needle remaining in whatever 
position it happens to be placed. I have worked with an 
electrometer adjusted to fulfil these conditions and have ob- 
tained consistent readings without difficulty. But if the effec- 
tive capacity 1s measured by any of the ordinary methods 
involving the reading of deflections before and after tlie addition 
of a standard capacity, 1t will be found to be indefinitely large. 
When measuring ionisation currents with an electrometer in 
this condition the addition of further capacity in para!lel does 
not affect the rate of motion. This paradoxical result is, of 
course, explained by the fact that the negative distortional 
control completely neutralises the positive mechanical control 
leaving only the inductional control, measured by Z4,V?/C, 
in operation. If we double the capacity, we halve the potential 
set up by a fixed charge given to the insulated quadrants, and 
thus halve the deflecting couple ; hut at the same time we halve 
the inductional controlling couple and consequently the 
deflection remains unaltered. 

The state of affairs here realised is precisely that discussed by 
me in THE ELECTRICIAN, Vol. LXIX., p. 457, 1912. In the 
absence of all but the inductional control the electrometer 
ncedle moves just far enough to make the charge induced on 
the insulated quadrants exactly equal to the externally com- 
municated charge. The action of an electrometer so adjusted 
may be compared with that of an electromagnetic quantometer 
or fluxmeter, where, in the absence of mechenical control, the 
moving coil rotates just so far as to make the quantity induced 
in the circuit equal to the quantity sent through if from outside 


sources. In another aspect also there is parallelism between 
the two instruments. The electromagnetic quantometer 


behaves as though it had an infinite resistance ; for any current 
due to the application of an E.M.F. to the circuit is neutralised 
by the exactly equal and opposite current due to the motion 
of the coil and the quotient (applied E.M.F.)/(resultant current), 
which measures the apparent resistance, is therefore infinite. 
So, in the electrostatic quentoineter under purely induction 
control, any charge communicated to the insulated quadvents 
is exactly neutralised by the equal and opposite charge induced 
by the motion of the needle, with the result that there 13 no rise 
of potential of the quadrants. Hence the quotient (charge 
communicated) /(rise of potential), which measures the apparent 
capacity, 1s infinite. 

As has been pointed out, an electrometer when used as a 
quantometer with the mechanical control neuiralised by the 
distortional control is not unstable in so far as its sensibility 
is not abnormally high. Its sensibility when used as a volt- 
meter is, however, infinite. Hence in this special case the 
method of standardising the instrument by measuring. its 
sensibility as a voltmeter and its apparent capacity fails, since 
the quotient (sensibility as voltmeter)/(apparent capacity), 
which measures the sensibiiitv as a quantometer, takes an 
indeterminate form. 

The fact that the apparent capacity of an electrometer can 
be made infinite without its sensibility as a quantometer 
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becoming abPOrmally high is decisive in establishing the 
existence of diBtortional control and the general correctness 
of (3). Occasionally, with the needle at a high potential, the 
behaviour of an electrometer will be found to beincompatible 
with (3); but such vagaries can usually be accounted for by a 
variation of k, the coefficient of distortional control, which 
may even change sign as V is increased owing to a progressive 
tilting of the necdle under the vertical component of the 
electrostatic forces.—I am. &c., 


Manchester University, Dec. 24. R. BEATTIE. 


SIMPLE TRANSFORMER FORMUL.E. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The formule given by Mr. Catterson-Smith in your 
current issue (Vol. LXX., pp. 641-643, January 3, 1913) suffer 
from the serious defect that they cannot be uscd without a 
knowlcdge of the flux and current densitics or at least of their 
product. Now, not only do these vary with the size of the 
transformer, but the values appropriate to any particular size 
depend on the type and proportions chosen, and also upon 
whether the copper and iron losses are low or high for the 
output. In fact, the flux and current densities can only be 
said to be known when you already have a design for pre- 
cisely similar conditions, but in that case it is hardly neces- 
sary to have any formule in order to duplicate the design. 

The difficulty is well illustrated by a cursory glance at the 
examples given. All have different current densities and 
different flux densities, but no hint whatever is given as to the 
way in which these should be chosen. Doubtless they were 
taken from some other transformer ; in that case if the condi- 
tions for the new one are similar the whole thing is just working 
backwards to the original design. But if the conditions are 
much different, which would be the case for “ design " 
distinct from “ duplication," the new design is just as likely as 
not to be far from e rational or an economical one. 

The first example works out to about 163 million cubic 
millimetres of iron ard 54 of copper. Taking 20 mils Stalloy 

iron (the bcst to be had) and 23 microhm-millimetres for the hot 
rcsistivity of copper (which allows a margin for cddy currents) 
the specific iron and copper losses will be 8-5 and 101 micro- 
watts per cubic millimetre at the densities assumcd. The iron 
.loss is thus about 1,400 watts and the copper loss about 5,500 
watts, giving an efficiency of 97-32 per cent. without allowing 
for the fan. In your review of the book mentioned below 
Vol. LXIX., p. 104, March 26, 1912) the statement was made 
when criticising a numerical example that 98 per cent. effi- 
ciency was low enough for any modern transformer of 50 k.v.a. 
I wonder what your reviewer would have said to 97 per cent. 
for one of five times the output, to say nothing of the difficulty 
of getting rid of the heat ! 

The formule given by Mr. Catterson-Smith take no account 
whatever of the efficiency required, which is the real thing 
that determines the size. When a transformer is run on a 
constant external impedance so that voltage and current must 
be increascd together, the efficiency is practically the same for 
all loads. This efficiency is characteristic of the size and de- 
sign. But since the losses, and therefore also the temperature- 
rise, increase in proportion to the output, a limit is soon 
reached, above which the heating would be excessive. The 
better the cooling facilities are the higher will this limit be. 
The output thus only affects the siz» indirectlv, because for 
each output with a given type of transformer and method of 
cooling there is a minimum efficiency below which it would be 
impossible to keep the apparatus sufficiently cool. Since 
trentformers are ratcd for selling according to their limiting 
output, the commercial efficiencies are practically these mini- 
mum ones, and so we have an approximate proportion between 
the volum? of a transformer and its commercial rating. 


" QOL, 


dE c0, A/ P,O. 
whore L, is a length, termed fund dul lenzth, to which all 
the dim»nsions are proportional. L, is anoth»r length, the 
loss length, whose magnitud» d»pends on the loss-coefficients 
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of the materials, the frequency and the form-factor, but is 
practically independent of the flux density so long as that is 
not too low. For 20 mils Stalloy iron at frequencies of 25, 
50 and 100 cycles per second it may be taken as 4-8, 3-4 and 
2-4 mils, or 120, 85 and 60 microns (thousandths of a milli- 
metre) respectively. SIV is the aggregate volt-amperage of 
all the windings, neglecting sign. c, c, are the iron and 
copper space-factors. P,, P. are the iron and copper losses to 
be allowed. "s 

The above applies without change to choking coils, auto- 
transformers and transform:rs of all types, but the numbers 
by which L, has to be multiplied (the dimension coefficients) 


are, of course, different for the different types. For a core 
transformer with rectangular coils we may take :— 
Width Of COPE: 4 ses cec vien viSA E Us ea een VAS 3-33 (10/3) times Lo. 
Distance between cores ................ ee 5-0 $5 
Distance between yokes. ...................-- 10-0 " 
Depth of Core |. reos esee even o Noah aeu ea 7:5 ji 


Let us apply this formula to the first example given in the 
article. In order that our results may be comparable we 
shall adopt the same space-factors and assume that it is pos- 
sible to get rid of 1,400 watts from the iron and 5,000 from the 


copper. Then :— 
(250 +256-4) k.v.a. x 0-120 mm. 
I eL iin: 
° 4/0-13 x 0-20 x 4/1-40 x 5-00 kw. 
Hence :— 
Width of core ........................ = 9:33x 54 mm. —180 mm. 
Distance between cores .......... = 50 x54 mm.—270 mm. 
Distance between yokes .......... =10:0 x54 mm.=540 mm. 
Depth of core .....c.cecscssescescecee 7-5 x54 mm.—405 mm. 


This design gives 125 million cubic millimetres of iron and 
58 of copper, being 38 less of iron and 4 more of copper than the 
one given by Mr. Catterson-Smith’s formule. My method has 
thus given a transformer requiring rather less material, in spite 
of the fact that it has about 10 per cent. smaller copper losses 
and a correspondingly higher efficiency of 97-50 per cent. Ido 
not think there will be two opinions as to which i i8 the easier to 
apply. 

Although constant for any given type of transformers with 
fixed proportions, the dimension coefficients which will give the 
best results vary somewhat with the specific cost ratio, or ratio 
of costs of equal volumes of copper and iron spaces, including 
labour. The numbers given above are not far from the most 
favourable ones for a specific cost ratio of unity—that is, for 
the case in which the relative costs of equal volumes of the two 
metals are inversely as the space-factors. The proportions 
assumed by Mr. Catterson-Smith are by no means the best, 
and his attempt to get a cheapest value of one ratio in the shell 
transformer is considerably discounted by the fact that he 
assumes values for the other two of the three independent 
ratios. I have already gone into this matter and publish: d full 
details of my method in “A Treatise on Transformers," by 
Prof. Bohle and myself, together with tablis of the bcst vzlucs 
of the coefficients for a number of different typcs and for any 
value of the specific cost ratio. It would take up too much of 
your space to enter more fully into the matter now, but I think |. 
I have said enough to show the directness of my method and its — 
superiority over any one which requircs the valucs of the flux 
density and current density to be known.—I am, &c., 

Davip ROBERTSON. 

Merchant Venturers' Technical College, 

Bristol, Jan. 4. 


EARTHING THE NEUTRAL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your current issue Mr. Fedden gives an intercsting 
description of the earthing arrangements in use at Sheffield, 
and as the subject is now so much to the fore I feel that it would 
be of great service to all of us if he would give some further | 
details of its working in the light of his experience. | 

Mr. Fedden says that the earthing transformer has a d.lta ` 
connected secondary, which ensurcs that the neutral point of ` 
the primary shall be always at earth potential. By this he ` 
means, I presume, under normal working conditions, since at 


B 
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does not seem possible that on the occurrence of a fault on one 
of the feeders, resulting in a dead earth, a transformer taking, 
say, 50 amperes out of balance current, could “ anchor" the 
neutral point. 

This being so I am not altogether clear as to how the arrange- 
ment differs in its effect from a resistance connected to the 
neutral points of the generators or transformers, and so pro- 
portioned as to allow 50 amperes to pass in the event of an 
earth. On the other hand, the latter arrangement has one 
distinct advantage of its own—namely, that no power is con- 
sumed under normal conditions. 

..The use of the resistance, moreover, need not be subject to 
the disadvantages suggested by Mr. Fedden—namely, that 
with an earth on a feeder the supply would be cut off, since the 
discriminating devices used at Sheffield could equally well be 
employed, or the still simpler arrangement outlined in Fig. 1 of 
Mr. Peck’s Paper, which, as I pointed out in the discussion, 
admits by a slight modification of the inclusion of overload 
protection, £s well as protection against earths, and this, more- 
over, without the use of any additional gear. The overload 
and earth fault relays are quite independent of one another, so 
that the latter can be set to trip with as small a current as may 
be required, without interfering with the overload settings. 

The cost of the earthing resistance arranged for 50 amperes 
in the way suggested would not be more than a fifth of that of 
the corresponding transformer, as installed at Sheffield. 

As Mr. Fedden points out, there are three questions which 
have to be decided in this connection. 

]. Whether to earth the neutral at all. 

2. If so, whether to earth through a resistance. 

3. In that case, what should be the value of this resistance, 
or, in other words, what should be the value of the current to 
earth, on the occurrence of a dead earth. 

As to questions 1 and 2 I think that all engineers are now 
pretty well'agreed that they should be answered in the affirmative 

As regards the third question, there may be some differences 
of opinion on the subject, but I am personally in entire agree- 
ment with Mr. Fedden in his contention that so long as the 
earth current is sufficient to trip the feeder breakers the smaller 
it is the better for the system.—I am, &c., 


117, Victoria-street, S.W., Jan. 6. KENELM EDGCUMBE. 


"THE KELVIN." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to the remark made by Mr. A. P. 
Trotter, at the Institution of Electrical Engineers, reported in 
your issue of the 27th, may I make some comment?  Unfor- 
tunately it is impossible to snub a Government department, or 
at least it seems so; perhaps in this case because it is repre- 
sented by such a charming man. The rebuff the Board of 
Trade have received to their efforts during the past 20 years to 
introduce the name Kelvin instead of kilowatt-hour would 
have silenced any self-respecting individual, but not so the 
Board. They tell us that in 1882 they graciously gave us per- 
mission to use the word Kelvin, and nothing more need be said, 
and this in the face of Lord Kelvin's obvious disapproval. 

I trust the industry will show its officials that when it desires 
a new name for anything it is able to dictate to them, and that 
it has too great an appreciation of the magnificent work done 
by Lord Kelvin to flout his obvious wishes, wishes both 
relative to this particular use and in general to the use of a 
non-decimal system. 

I have previously suggested as an alternative a more logical 
unit, viz., 107 joules, but this, I think, fails to do complete 
justice to the clear thinker whose memory we wish to honour, 
although it docs not flout it. 

The only proper excuse for the introduction of a new name 
is the saving of mental energy. No honour is conferred on 
Lord Kelvin by giving his name, unless this result is brought 
about. Particularly in the case of such a thinker as Lord 
Kelvin, docs this apply, as he, of all people, would be gratified 
at anything which conserves “ brain." 

There must be some much more appropriate unit. Do the 
cdvocates of the use of Kelvin for kilowatt-hour know that 
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before many ycars have passed we shall have got so far ad- 
vanced with the use of electricity that names will have had to 
be found for many quantities at present not in common use ; 
that they are willing to waste Kelvin's name upon a crude 
multiple, adding to, instead of reducing, mental effort? It is 
as though we had erectcd a statue, upside down, for all who 
pass to scoff and jeer.—I ain, &c., 
London, Jan. 3. pes Percy Goon. 


TRANS-PACIFIC WIRELESS TRANSMISSION—THE 
EFFICIENCY OF THE ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With reference to Count Arco’s interesting letter in 
your last number, I should like to point out that one rather 
important fact has not been taken into consideration. 

With undamped oscillations the signalling is effected by 
throwing the waves in and out of tune, which means that 
energy is flowing out all the time of transmission. But with 
damped oscillations, signalling is effected by making and 
breaking the circuits, in which case with Morse signals the 
energy is flowing out for approximately half the time of trans- 
mission. According, therefore, to Count Arco’s experiments, 
which showed that for the same power input the same strength 
of signals—or energy—was received at the receiving station, 
whether transmitted by damped or undamped waves, we must 
conclude that the damped wave system consumes 50 per cent. 
less energy than the undamped system, assuming equal speed 
of transmission.—I am, &c., 

London, Jan. 8. LLEWELLYN PREECE. 


METALLIC ILLUSIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In order to bring about a better understanding between 
the users and manufacturers of metals and alloys, I venture to 
request the favour of the ins^rtion of this letter. Users of 
metals and alloys in general do not sufficiently realise that 
many sudden failures of condenser tubes and copper pipes are 
due to the two casily preventable causes described below. 

A few manufacturers, whose products are subject to constant 
physical tests, are quite alive to the situation. It must also 
be conceded that manufacturers of ferrous and non-ferrous 
metals and alloys spare no pains to free them, while in the 
molten state, from deleterious substanccs. They employ 
expensive nostra known as deoxidisers—ingenious devices to 
prevent contact of the liquid meta] with the air during the 
casting opcrations all tending to produce soundness in the 
ingots or castings, t.e., to free them from blow-holes and 
seyregations. No sooner is this desirable end attained than the 
metal or alloy is introduccd into furnaces wherein hot cases 
containing free oxygen, sulphur and other objectionable 
elements are allowcd to impinge upon or envelope the metal. 
While hot they are brought out of the furnace into the air 
and mechanically treated in an atmosphere containing oxygen. 
This operation is often repeated several times. In cases of 
cold working the metal is, with few exceptions, annealed 
between processes in furnaces to which the air has access. After 


this heat-treatment they are withdrawn and allowed to cool, 


sometimes in approximately closed receptacles—oftener in 
the air. Not only is the surface of the metal oxidised or 
tarnished, but during the whole time of heating and partly in 
cooling, solution of oxygen and other gases takes place with 
formation of compounds in intergranular spaces, or in the body 
of the metal or alloy, which form centres or areas of corrosion 
when in use. 

During the last year or two, exact investigations and expe- 
rience have provcd beyond doubt that both the above defects 
in heat-treatment are prolific causes of corrosion, and the other 
breakdowns. I therefore submit that the time has arrived 
for all engineers and users of metals and alloys to insist that, at 
least, two causes of failure of metals and alloys under the 
control of the makers shall be removcd, namely, (a) uneven 
heating appliances, (b) antiquated heat-treatment in chemically 
and physically active atmospheres.—I am, &c., 

Birmingham, Dec. 31. T. VauGHAN HUGHES. 

[Owing to great pressure on our space we have taken the , 
liberty of abbreviating the above letter.—Ep. E.] 
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PUBLIC COMPANIES WOUND-UP, DISSOLVED, &c., 


IN 1912. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) during the past year. An 
asterisk (*) denotes that the company has been wound up by 
ord-r or under the supervision of the court, and (t) denotes 
that the company has been struck off the register of Joint-stock 
companies :— 


Berry Construction Co. (under- 
taking acquired by British Elec- 
tric Transformer (o.). 

T Birmingham Electrical Case Co. 
Black Sea Telegraph Co. (com- 
pany's cable transferred to the 
Eastern and Indo-European 
‘Telegraph companies). 
+ British Electrical Co. 
British Hosiery & 
Bleaching Co. 
TBritish Power, Traction & Light- 
ing Co. 

TCapetown Railway & Telegraph 
Combination Synd. 

TChipping Norton & District Elec- 
tric Light & Power Co. 

Cit y of Birmingham Tramways Co. 
(for reorganisation). 

tCity & Surrey Electric Railway Co. 

Cowper-Coles Calvanising Synd. 

(for reorganisation), 
tDe Martis Electric Storage Synd. 
District Electric Co. 
Durham Collieries Electric Power 
Electric Prepayment Meters. (Co. 
fElectric Timber Seasoning & 
Preservation Co. 

T Electrical Corpn. 

T Electrical Manufacturers &Whole- , S. Bottone & Son. 
sale Traders’ Protection Asso- | Simms Magneto Co. 
ciation. TS. M. H. Tramway Synd. 

T Electro- Metallurgical Synd. | Stassano Electro-Steel & Furnace 

tElectro-Serip Sign Co. Co. 

T Empire Circuit- Breaker. Sunbeam Lamp Co. 

Fleetwood & District Electric Switchgear Co. (for reorganisa- 
Light & Power Synd. tion). 

TGeneral Power Development Co. Svlverlyte (1909) 

Globe Electrical Co. Telephone Development Co. 

TGravity Flame Arc Lamps. | ‘Traction Supplies Co. 

Halpin's Patent Thermal Storage. | fUniversal Electrical Supply. 
THolmquist Electric Co. | fVariable Electric Lamp Synd. 
tHooghly River Electric Power Co. Vaughan's Engincering Installa- 
Timproved Electric Glow Lamp Co. tions. 

Institute of Wireless Telegraphy. |; Western Electric Co. (Australia). 

International Z Lamp Associition, , fWireless Synd. 

Jandus Arc Lamp (Continental | ¢Wireless Telephony  (Entertain- 
Patents) & Electric Co. ments) Co. 


John Scott Engines. 
Johnson-Lundell Electric Trac- 
tion Co. 
tJohnstone, Benjamin & Co. 
Light Railways Synd. 
tlandon Electric Hot Air Baths 
(Greville’s System). 
tLowden Electrice Lamp Co. 
Marzi Loud-speakiag Teleph ne 
Co. 
TMcPhail & 5impson's Dey Steam 
Patents Co. 
Mechanical & Electrical Power Co. 
TMersea Motor & Electric Co. 
Mica Supply Co. 
TMono- Rail Construction Co. 
tNorth- Eastern Electrical Stores. 
tfNorth Lancashire Electrical Treat- 
ment Co. 
Oudtshoorn Electric 
Power Co. 
tPalmer & Co. ( Electricians). 
tPollak-Virag Rapid Telegraph Co. 
TPremier Electric Institute. 
tPyrenees Electrical Society. 
tRailway & ‘Tramway Develop- 
ment Co. 
*Reorganisation & Control Synd. 
Rose's Recording Target Co. 


Electrolytic 


Light & 


PARLIAMENTARY INTELLIGENCE. 


THE MARCONI AGREEMENT. 


On Wednesday last week, Major MARTIN ARCHER-SHEE, M.P., was 
examined, and said he wrote an article in the ‘‘ National Review " for 
September last criticising the Marconi agreement as an unnecessary 
employment of the Marconi Company as middlemen in the matter of 
buildings, boilers, &c. His criticism was based on the fact that if the 
Marconi Company were employed to build the stations they would 
naturally build them and make them suitable only for the Marconi 
system, which requires a large number of masts ; and if they were given 
the royalty provided in the agreement they would be in a position of 
practical monopoly. In an article in the ‘‘ Evening Standard " on 
Oct. 26, 1911, the Marconi Company estimated the receipts at £60,000 
a year from their royalty, and he did not consider this estimate an over- 
statement. He assumed that the article referred to was communicated 
by the Marconi Company. It seemed to him that the company were 
treated with special consideration in connecion with the tender, more 
consideration than the Poulsen Company had, and he considered the 
Marconi system not the only system for long-distance wireless working. 
Other companies were not, as far as he knew, even asked to tender. 
With regard to the five years’ period, to which he took strong exceptioa, 
that was dropped after his first letter to “ The Times " and the day before 
the subject was debated in the House of Commons. With regard to the 
royalty, he wished to add that if the Marconi Company were to get 
£60,000, or anything like that sum, or a greater sum, per annum, they 
would be in a position, if there was danger of any other system being 
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adopted, and of thei. losing their royalty under para. 2 of Clause 16, to go. 
to the other company and offer them £100,000 or £150,000 down in order 
to buy their patent, and also offer to pay a larger sum as regular 
annual royalty than the Government could afford to pay. The 
Government would, therefore, have to pay an enormous sum in order to 
compete with the Marconi Company to get the user of any other system. 
He wished to emphasise the point that the Marconi Company have used 
specially designed masts larger in number than any other system, and 
these would have to be scrapped if any other system were adopted. 
These masts came under the term '' Marconi patents," and as long 
as they were used the Government would be compelled to pay the 
10 per cent. royalty. With regard to using the Marconi inventions, the 
right to the inventions was not limited by geographical area. By 
other clauses in the agreement the Postmaster-General has wide-reaching 
rights over all Marconi inventions and processes, and he, witness, so read 
the agreement that the Postmaster-General had the right to extend the 
geographical area, and a right to user far beyond the United Kingdom 
and colonial possessions. He wished to press the point that in a Com- 
mand Paper, No. 338 of 1909, the agreement was signed just before the 
first offer of the Marconi Company in 1910, and consequently he pre- 
sumed the agreement must have been considered by the Post Office when 
drafting the Marconi agreement which the Committee were now con- 
sidering. He urged that the law officers of the Crown had never been 
consulted as to whether that Command Paper did, in fact, give the 
Postmaster-General power to use the Marconi patents. He urged that 
this was à point upon which the law officers ought to give their opinion 
before the Marconi agreement is ratified. His suggestion was that the 
Government should themselves build the stations instead of emploving 
the Marconi Company as middlemen. He knew the Post Office objection 
to his suggestion was that the department had not got sufficient people 
qualified to build the stations. He, however, disputed that argument, 
and asserted that what the United States of America could do could be 
done by the Government of this country. 

By the (CHAIRMAN: There was a statement published that you were 
offered an opportunity of taking shares in the Poulsen Syndicate in 1911, 
before any discussion had arisen as to the Marconi agreement ?— Yes. 
I refused to take any shares because I was then advocating a State- 
owned cable. I have refused them since, as 1 consider that the interests 
of a State-owned cable were antagonistic to any private wireless company. 

Had vou any relations at all with the Poulsen Company ?—None, 
except that I was informed by Mr. Gandil of the manner in which com- 
panies had been treated by the Post Office representatives. This was 
after my return from a visit to America. The first time I asked any 
question in the House was on March 18, when I asked that the Marconi 
agreement should be laid before the House, and ] was informed that as 
soon as the agreement was signed the papers would be presented. 

- Do you desire to add anything about speed ?—As regards the speed 
of the Marconi system and the speed contracted for in the agreement, I 
consider the latter is inadequate; 20 words a minute duplex or 50 words 
a minute simplex is, in my opinion, totallv inadequate. The Poulsen 
svstem has been proved to send at any rate over fairly long distances 
(at least 1,000 miles, and I believe between San Francisco and Honolulu, 
something like 2,300 miles) at a high rate of speed, far in excess of 100 
words a minute ; and there are other systems (the Goldschmidt and the 
Bethenod) which I suggest are capable, or will be capable in the very 
near future, of sending messages at a very high rate of speed by auto- 
matic transmission. The speed provided in the Marconi agreement is 
further discounted by the faet that allowances are to be made for atmo- 
spheric conditions, In the course of the next 18 or 20 years, during 
which this agreement (if it is ratitied) would run, this speed will be more 
and more inadequate IT have tested the question of the speed of wireless 
as compared with cables. I sent across the Atlantic identical messages 
by the Commercial Cable Co. and by the Marconi Company, without 
notice to either. 1l sent a message to a friend in New York, having pre- 
viously sent him a week-end letter : '* Will send difficult message Monday 
by cable and wireless in order to test rapidity and accuracy. Kindly 
repeat message back to me as received by cable and wireless, also time 
of receipt in each case. Very important; do not spare expense. I am 
giving evidence before Government inquiry." On Dec. 11 I sent the 
cables: “ The Roucouyennes reached Pvawbwe via Suvanapum and 
Svartisen, taking Tanandava and Paximidi on route. Martin.” The 
Commercial cable was sent at 12:5 and arrived in New York at 9:30 a.m. 
Sent out at 12:5 from London would be 7:9 New York time, and it arrived 
at 9:30, or 2hours and 21 minutes. The Marconi message was timed out 
at 12:20 daytime from London and arrived in New York at 3:50 p.m. 
12:20 here would be 7:24 New York time, and therefore it took 7 hours 
and 26 minutes to go across, about three times as long as the cable. I 
only mention this to show that wireless is much slower than the cable. 

By Mr. HENRY TERRELL: Were both messages accurately trans- 
mitted ?—The Marconi had, I think, only one mistake in it, a one-letter 
mistake. I sent another message on Monday, Dec. 30, to the same man, 
also by the Commercial Cable Co. and by the Marconi Wireless Co. 
Both were handed in together at Piccadilly at 4:5 p.m. The Commercial 
one was received at 12 noon and ths Wireless at 2:15; that was much 
quicker on the part of the Marconi Company. I may add that my friend 
i1 New York, directly he received his cables, I think next day, had a 
visit from officials of the Western Union Co., who said they had orders 
from London to find out what these cables were about. 

The CaaigMAN : How do you know the Marconi Company had anv- 
thing to do with it ?—Thc y were officials of the Western Union Telegraph 


Co. in New York, and said they had instructions from London. 


By Mr. TERRELL: Do you know whether the Western Union work 
under an arrangement with the Marconi Company ?—I believe they do, 
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but I do not know. I believe there is some arrangement. May I draw 
the attention of the Committee to an answer given by the Postmaster- 
General on Dec. 17, that the Commission which had been appointed to 
select the sites for this wireles; scheme would not be sent out until this 
Committee had reported? I think I ought to bring the Postmaster- 
General's answer to the attention of the Committee. 


By Mr. Gorpon Harvey: Do I gather from your remarks that on 
the whole vou prefer a cable system to a wi:iele 8 sv tem for Empire 
purposes ?—My opinion is that the cables are more efficient, but I have 
never been in any way against wireless, as I think it will be a most useful 
auxiliary to the cable system of the Empire. I have regarded this wire- 
less scheme as a most favourable auxiliary means of communication 
throughout the Empire. 

You mention the Postmaster-General's answer to a question of yours 
in the House. Do you suggest that this answer, in vour opinion, deprived 
the question of urgency of a great deal of its force 1—No. 

But the attitude of the Postmaster-General is a perfectly correct one, 
is it not ?—1 was not disputing this; but if the matter was really urgent 
from a strategical point of view, as has frequently been urged before the 
Committee, it would be possible to get this Sites Committee started even 
before the system to be used has been settled by the Committee. When 
they had built the stations and provided the power they would then be 
free to adopt any system of wireless telegraphy. That is the method 
that has been adopted by the United States Government, which has not, 
I understand, adopted any system as vet, but has built a station at 
Arlington, and the location of sites has becn fixed on the Panama Canal, 
at Honolulu, in the Philippine Islands, and so on. They are, if anything, 
in a more forward state than ourselves at the present time. 

But you are doubtless aware that the United States see no necessity 
to insist upon a system which will cover 2,000 miles by day and by night ? 
—On the contrary, [ understand that the United States Government 
insist very strongly on their system being able to go at least 2,000 miles, 
and all the main stations of their scheme are to be more than 2,000 miles 
apart. [Iam not sure about the Panama station, but all the rest are over 
2,000 miles apart from each other. I understand they have a Technical 
Committee or Commission considering the subject of the system at the 
present time. 

You have mode great objections to this agreement on the score of a 
Marconi monopoly. Do you mean it creates a monopoly or is likely to 
confirm them in a natural monopoly which they at present hold. When 
J say natural monopoly I mean that they are, as far as the evidence before 
this Committee has gone, undoubtedly the only company so far able to 
comply with the essential conditions laid down, and in that respect I 
call their monopoly a natural monopoly at the present moment ?—1 am 
not aware that this has been proved before the Committee up to now. 
The ‘Telefunken and other companies communicate over long distances. 
If the Marconi Company are given this royalty of 10 per cent. it will be 
an enormous sum with absolutely no risk, simply for the use of their 
patents, and these ate patents which the Marconi Company have bought. 
The 7777 patent will have lapsed bv next vear. The Marconi Company 
will be relying on the Lodge-Muirhead, the Balsillie and their own minor 
patents, and will be in a position to buy up any other company whose 
progress endang. rs their position. 

But that would equally apply to any other system which the Govern- 
ment took up ?*—1 have never said that I was against paving a proper 
tum for the purchase outright of tle use of the patents. The Poulsen 
Company oifered the sate outright, and I think their system has already 
been proved to be able to communicate over these long distances, 

By Lord Ro&BEnT CECIL: ds it your view that whatever system is 
adopted the sites will necessarily be the same ?—Yes. 'l'he only differing 
point might be on the question of duplex sites. But they will be located 
in places where land is very cheap indeed, and duplex stations could be 
selected and one of them abandoned if need be. 

With regard to buildings and staff quarters, will these be the same 
whatever system is adopted ?—Probably about the same, but that is 
rather a different matter. 

Your suggestion is that this Committee should. present an interim 
report in order to remove any difficulty the Postmaster-General may feel 
in recommending that the acquisition of sites and the necessary buildings 
should be proceeded with immediately, and that one of the Government 
Departments should themselves build and equip stations, and then 
employ, under the Patents Act, I suppose, any particular patent they may 
desire from time to time ?—Yes; and that while sites are being chosen 
and buildings are being erected there will be ample time for a Technical 
Committee of the best men in the country who are experts in wireless 
telegraphy to select the best system. 

Would you employ only entirely one system, or do you think it: possible 
the Technical Committee might report partly in favour of one system and 
partly in favour of another ?—] think if the Government build the 
stations they would then be in a position to use one or even two or three 
different systems as might be found suitable. 

.It has been suggested this would introduce friction between the 
different patentees, and that you would not get so good assistance from 
them as if you employed only one system ?—1 am not an expert in wire- 
less telegraphy, but I do not believe there would be anv difficulty in that. 
My suggestion for a ‘Technical Committee was not met by the appoint- 
ment of the ‘Technical sub-Committee by the Postmaster-General. What 
I intended was a committee, not of War Office experts, or of Publie 
Department experts, but of the greatest scientists in England, men like 
Sir Oliver Lodge. My committee would be more like an advisory com- 
mittee which is formed to advise a great public department. 

By Mr. Amery : You regard wireless telegraphy as an auxiliary in case 
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of cables being cut ?—Yes, and for communic`ion between His Majesty's 
ships. E 

You feel the weakness of wireless telegraphy for strategical purposes, 
the danger of its being either intercepted or interfered with, or the 
messages tapped and de-coded, and that, therefore, a slow-speed system 
is one that can be easily interfered with and is of no great strategical 
value ?—Not of as great strategical value as another system which might 
be able to work at a high speed and could not, therefore, be tapped 
except by people who are endeavouring to t1» it being in possession of 
receivers which were attuned to that particular speed and to that par- 
ticular system. 

It would be very difficult to de-code successful cipher messages coming 
through at a very high speed ?—Yes, but I was not thinking so much of 
the question of cipher in relation to speed as the fact that you cannot 
read 200 words a minute, or even 100 words a minute, by ear; you would 
require an automatic instrument, and this must be the same sort of 
instrument as that which is sending the message. 

From that point of view, you considered that the essential was to 
appoint a committee of highly qualified experts ?—Yes. I said so on 
Oct. 11 last in the House, and still consider this would be a gain from a 
strategical point of view. 

With regard to royalty, vou consider, as the agreement now stands, 
there is a very strong inducement for the Marconi Company to buy up 
competitors, and a very strong inducement for competitors to be bought 
up by the Marconi Company ?—Yes, and I think it has been the policy of 
the Marconi Company to form a Wireless Trust, and that under the agree- 
ment there is no escape for the Government from paying 10 per cent. 
royalty during the whole period of the agreement. Whereas, if they had 
extended the agreement they made with the Marconi Company in 1909, 
and given them a price to be settled by arbitration, that would have been 
& fair way of dealing with the company, and best for the public,in my 
opinion. I see no objection to carrying out an agreement with the 
Marconi Company, or any other company, on the lines of the Command 
Paper No. 338, to which I have referred. Myopinion is that that agree- 
ment is sufficient ; but, as I have stated, they might have drawn up a 
fresh agreement upon the same lines. 

By Mr. FALCONER: But supposing the Marconi Company had not 
agreed ?—In that case my suggestion was that the Government should 
make use of the powers that have been given to them by Parliament to 
take the system at an arbitration price. l am assuming that under the 
Patents Act which deals with patents in the United Kingdom the Govern- 
ment could erect. stations outside the United Kingdom. 

By Mr. HENRY TERRELL: The Colonial Patent Acts are similar to our 
Patent Acts. a 

Mr. ViaGo GANDIL was next examined, and said he was an electrical 
engineer and the representative in England of Mr. Hage and his asso- 
ciates, the owners of the Poulsen- Pedersen patents for wireless telegraphy 
aud telephony for (inter alia) the British Empire. Mr. Gandil said that 
Mr. Egger (of Messrs. Norton, Rose, Barrington & Co.), who represented 
his principals, would explain to the Committee that for vears prior to 
1911 the development of the Poulsen system was prevented by litigation 
and other causes in no way connected with the technical merits of the 
svstem or with the patents covering it. In the early part of 1911, while 
engaged in the formation of a British company to work these patente, 
primarily for a service between the United Kingdom and Canada, he 
enquired of the Post Office the terms upon which a licence would be 
granted for the commercial working of the svstem, and was informed that 
this licence. would only be granted after the formation of an English 
company. He asked Com. Loring in May, 1911, what were the conditions 
imposed by the Post Office upon wireless companies before granting a 
licence, and giving local facilities by means of telegraphic communication 
from the trans-Atlantic station to London, and for notifying the public 
that their messages would be received at any post office in the United 
Kingdom. Com. Loring informed him that when they had established 
their communication across the Atlantic, and had informed the Post 
Office that they were prepared to do commercial work, Post Office experts 
would be sent to each station for some three weeks to inspect the work 
done at all hours of the day and night, and when they were satisfied that 
the service was satisfactory the licence and other facilities would be 
granted. The satisfactory service would keep up continuous communica- 
tion for about 10 or 12 hours during the day. Financiers with whom he 
was in touch raised the point, in view of the monopoly possessed by the 
Post Office, that there was no guarantee that a licence, if granted by the 
Postmaster-General, would not be revoked at will, as was done in respect 
of the Cullercoats station, which was owned by his (Mr. Gandil's) prin- 
cipals. In Oct., 1911, an article appeared in the “ Evening Standard ” 
entitled a * World. Wireless Imperial Scheme upon the Point of Com- 
pletion," and he at once wrote (Oct. 27, 1911) asking for an opportunity 
for the owners of the Poulsen system to tender for the proposed Imperial 
chain of wireless stations. On Nov. 8 the Postmaster-General replied 
that he was unable to make any definite statement with regard to the 
application. Owing to the rumours prevalent that the contract was to 
be awarded to the Marconi Company, he tried to obtain information as 
to the particulars of the suggested Imperial chain, but could not obtain 
anvthing definite. On Jan. 11, 1912, he wrote to the Postmaster- 
General offering to build the first installation of six stations for the chain 
for about £40,000 per station, to include foundations, power house and 
other buildings necessary for operating the stations (but not including 
residential or auxiliary buildings), and including the use of Poulsen 
patents for wireless telegraphy between stations confined to Imperial 
purposes. With regard to the station in India, if the Government built 
the power house and generally completed the whole plant except 
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the wireless apparatus, the charge would be £22,000. On Jan. 18, 1912, 
he met the PostmasteT-General at his request, and made suggestions for 
giving a demonstration across the Atlantic. He (witness) offered to put 
up a station in England within a maximum of eight months, and possibly 
in six, emphasing at the same time that it was impossible to raise money 
for a wireless project unless he received some assurance that a commercial 
licence would be granted in such form as to ensure them against com- 
petition by the Postmaster-General. The latter could not give him 
" any more definite assurance than that already given." On Jan. 19 
he attended an interview with Mr. E. W. Farnall at the Post Office, and 
Mr. Farnall asked if he would be willing to sell the unsold Poulsen patents 
and rights, lock stock and barrel, but he declined. He offered on 
Jan. 29 to build stations in Ireland, Canada and Cyprus on the condition 
that if these proved satisfactory the Government would adopt the 
Poulsen system for the first six stations in the chain, such contract to be 
absolutely conditional upon the Government being satisfied with the 
working of the stations. "This offer was declined on Feb. 19. Further 
correspondence and interviews followed. With regard to the alleged 
restriction on the use of the Poulsen apparatus for communication with 
foreign countries (no mention being made of any particular system), 
witness said he never intended that the use of the stations should be 
restricted in the manner suggested by Sir Alex. King, but that the 
Imperial stations would communicate with Poulsen stations in other 
countries, and that each would bring work to the other on business lines. 
It was on this footing that his suggested capitalised royalty of £6,000 per 
station was proposed. It was impossible, as a commercial proposition, 
for a chain of Poulsen stations fitted with high-speed apparatus to waste 
time communicating with Marconi or other spark stations limited to, 
say, 20 words a minute. Apart from the technical objection, from a 
commercial point of view the idea of interrupting the continuous-wave 
-high-speed working and changing over to spark keyboard whenever a 
spark system wished to communicate with them was absurd. He did 
not intend this as a vital condition, involving the acceptance or rejection 
of hix offer, otherwise he would have given fuller consideration to the 
matter. Mr. Gandil proceeded to criticise the statement made by Sir A. 
King in regard to an interview between them. The statement was to 
the effect that he (Mr. Gandil) mentioned a prospectus of a new company, 
and that he would be able to provide a substantial financial guarantee 


if his tender were accepted. Further, that unless his tender were 


accepted, or some licence were promised, he could not raise the capital. 
Mr. Gandil now stated that he never mentioned a prospectus, nor had he 
any idea of offering at that time shares in any company to the public. 
He was in touch with financiers who contemplated the formation of a 
Biiiish company (which had now been formed), primarily for trans- 
Atlantic working, and the company had made arrangements to finance 
a contract for the [Imperial scheme ; but he was constantly met with the 
remark that nobody but Marconi's would be allowed to do any Govern- 
ment work, and that the Poulsen people would not even get a licence. 
He knew that, before any tender were accepted, the financial standing 
of the tenderers would be enquired into, but he expressly told the Post- 
master-General on Jan. 18, 1912, that if he would state that his (wit- 
ness's) company when formed would be allowed to tender he would be 
prepared to satisfy the Postmaster-Gencral that he had the necessary 
financial backing before the tender was even put in. On another point, 
witness said that Sir A. King had stated positively that he (witness) 
suggested that the Government should put up the stations and let him 
experiment with them. Witness said he never made any such sug- 
gestion. He always made it perfectly clear that they asked for no 
payment whatever from the Government unless the Government were 
satisfied with the stations. "This was expressly stated in his (witness's) 
letter of Jan. 29, 1912, and was the basis of all his suggestions to the 
Postmaster-General, Sir A. King and Mr. Farnall. A further statement 
made by Sir A. King in his evidence was that the Poulsen Company had 
no staff. The statement was not accurate, and no enquiries on this head 
were ever addressed to witness. He was not aware of the information 
upon which the Technical sub-Committee based their statement that the 
staff of the Poulsen Company was inadequate, and that the sub-Com- 
mitee were not satisfied that the Poulsen Company had the men or the 
experience to design a station to work 2,000 miles. Dr. Poulsen and 
Prof. Pedersen were scientists of the highest eminence, whose reputations 
were second to none in Europe, and they had a staff of experienced 
engineers working with them. They had, in fact, now almost completed 
the designs for two trans-Atlantic stations for the Universal Radio Syndi- 
cate. Ina later part of his evidence Sir A. King stated that he had been 
told by Government experts that the Poulsen Company never had done 
2,009 miles and never could do it. This, if true, would be a most damaging 
statement. If he had known that a range test over 2,000 miles by key 
workiag would have satisfied the Post Office, and that he might have 
communicated with one of His Majesty's ships stationed at the necessary 
distance, he could have undertaken to carry out a demonstration in less 
than six months. Mr. Gandil proceeded to detail the negotiation 
between his principals and the Post Office in regard to the purchase of 
the Cullercoats station. In a letter sent to the Post Office by Messrs. 
Norton, Rose, Barrington & Co., on behalf of the owners of the Poulsen 
patents, on Feb. 14, 1911, particulars were given of the equipment of 
the station at Cullercoats, which, it was stated, included the De Forest 
and Poulsen apparatus, and the statement was made in the letter that 
the Great Northern Telegraph Co. had acquired the exclusive right to 
use the Poulsen system of wireless telegraphy for the transmission of 
messages between the United Kingdom and countries situate on the 
North Sea or the Baltic Sea, France excepted. This letter was written 
in consequence of an intimation from the Post Office that, in view of the fact 
that the-Department were about to establish a wireless station at Newcastle, 


the licence granted to the Amalgamated Radio-Telegraph Co., which was 
terminable at any time, would be withdrawn, and the suggestion of the 
Post Office to purchase the station was to save it from being broken up. 
Messrs. Norton, in their letter, intimated that the station had up to that 
time been run at a heavy loss to the owning company, and £1,500 was put 
as the price at which the station could be acquired by the Post Office. 
Mr. Gandil went on to say that, with regard to certain statements which 
appeared in the Blue Book, he could nor admit their accuracy. He was 
unaware of ever having admitted that there were any unpleasant diffi- 
culties likely to arise in establishing long-distance stations, or that any 
further experiments woüld be necessary. There were other statements 
to which he took exception. With regard to certain statements as to 
foreign countries, he asked to be allowed to comment upon that in private. 
(This was agreed.) An important question arose at this point as to the 
period of time wherein Mr. Gandil offered to guarantee the completion 
of three permanent stations for wireless communication over long dis- 
tances in Ireland, Canada and Cyprus. There appeared to be a conflict 
of evidence between the witness, Sir A. King, the Postmaster-General 
and Mr. Farnall. Witness was positive on the point that he had agreed, 
if he were offered the opportunity of tendering, to have these three 
stations complete and ready for permanent work in 12 months, this 
period being fixed by witness, he asserted, in view of certain delays which 
would be occasioned in obtaining & licence to land patented apparatus 
in Canada, and to settle various details necessary before the active work 
of erection and equipment could be proceeded with. Proceeding to give 
particulars of the requirements of the Poulsen system in regard to area 
of land, &c., for one of their main stations, Mr. Gandil said the idea 
conveyed in one of the memoranda put in by the Post Office was that 
they would require a site of about 60 acres, owing to the peculiar form of 
aerial used for Poulsen working. This must have arisen, he said, through 
misunderstanding. It was true that a tract of land of 78 acres had been 
taken at Knockroe in Ireland by the Amalgamated Radio-Telegraph Co., 
but this must have been due to the necessity for buying & whole farm. 
Nothing like such an acreage was required for their stations. The only 
two masts they required for high-speed automatic long-distance trans- 
mission need only be 600 ft. apart, and all the further space required 
would be that necessary for the guys to support the masts. ' Bd ux 
The examination of Mr. Gandil proceeded chiefly in regard to the 
relationship between Danish, German, American and British companies, 
as to the development of the Poulsen patents in Germany and America, 
and as to the respective financial and engineering relationship between 
the various parties. The main point of the questions put to Mr. Gandil 
(chiefly by Mr. Booth) was to establish what sole rights the English owners 
of the Poulsen patents possessed and were able to handle exclusively, 
and so were able to offer to the British Government if permitted to tender 
for the Imperial wireless chain. In regard to this important feature of 
the proposed tender and contract, Mr. Gandil was not able to afford 
much information, and referred the Committee to other witnesses who 
would follow him. l , 
Cn Thursday Mr. Booth asked what he (witness) understood to be 
the view of the Post Office on the subject of his (witness's) stipulation 
to execute intercommunication with foreign countries, and Mr. GANDIL 
said the impression left upon his mind was that the matter was 
not regarded as important, otherwise he would have given further con- 
sideration to it, with a view to arriving at a working basis. 
Then as to the tender being open to competition, you have told us that 
vou gathered that it was gencrally understood amongst people .with 
whom vou discussed the subject in regard to financial matters, Can you 
give me the name of anyone who expressed the view that there would not 
be a fair field for the Poulsen system ?—1 cannot give you the names of 
the particular persons without their permission, but I will give you them 
if I can get their consent... | ; 1 
You wanted a fair field and no favour ?— The same chance as everyone 
else in an open market. 
Was it your stipulation that if the Government could speak and could 
answer they should adopt your system. You, in fact, wanted permission 
to put down a trial svstem which vou said would be a success if you were 
allowed to do it. Would that b: fair to other possible competitors ?— 
Our system has been well tried, and we offered to put down three per- 
manent fixed stations for commercial work on the terms indicated in my 
letter of Jan. 29. At that time Cyprus was one of the sites selected for 
a station in the Imperial chain, and my letter states that the three stations 
could be built simultaneously, so that no time would be lost by either 
party. The Cyprus station would be a 150 kw. station, and its satis- 
factory operation with the Irish station would prove our claim to be able 
to conform to the conditions of the tender. 1f, on the other hand, against 
our expectations, 200 kw. should be required to give a certain high-speed 
service (the distance being 400 miles over the 2,000 minimum) we should 
be prepared to stand the loss involved i» making the English. station 
į (presumably in the south of England) and that at Cyprus into 200 kw. 
stations instead of 150 kw. 
And if these trials were satisfactory then a contract should be given to 
you ?— Yes, subject to the Government conditionally agreeing. 
Do you call that fair competition with other people ?— Yes. i 
All vour competitors were to have a similar chance in a similar contract 
with the Government if they similarly succeeded *—4All this correspon- 
dence was with a view to suggesting alternative schemes. The Post- 
master- Genral had asked me what could be done to satisfy him as to our 
system. I then put this alternative proposal forward. -> 
. That is not the point. Your case here is (and this is one of the most 
serious points in our Inquiry) that English financiers and other English- 
men kept telling vou that the mind of the Government was made up. and 
you would not have a fair field, You then come forward with a pra- 
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satisfaction, that some business would follow. 


Do you suggest that the Government could have made the same bargain 


with each ?—There are a great many stations to be built, I understand. 
My suggestion or idea was that our terms were extremely good. 


“You wanted the Government to give you an assurance that if you 
succeeded they should take the stations over ?—I would like to have that 
I thought that all our competitors could 
ask for it, ‘and it would be a matter for the Government to judge which 


assurance ;: I did not impose it. 


was the best system. 


‘Would not that have been experimental on the part of the British 
Government ?—Not if the Government had made the proper inquiries 


and got the proper opinions. 


Can you tell us now between w hat two points the Poulsen system is 


communicating regularly 2,000 miles by day ?—I am afraid I cannot. 


In the United States they: can communicate by day, certainly. It 

It is not clear to me at all 
As far as I can see, what they 
I do not 


depends.upon what you call “ regularly." 
what the Government consider regular. 

consider regular most people would consider most irregular. 
know what they do between Honolulu and San Francisco, but I imagine 


that on the average they probably get just as many telegrams through 


“by it as any other company get over a similar distance. I can give no 
‘other reply and can make no other explanation. 


, But you have given us no expert evidence with ate to it ?—I gather 


that some Gov erament experts of great reputation have been there and - 


have been satisfied. - 


I, being à member of this Comi want to go ind inspect thePoulsen | 


system and send a message ; where shall I go ?—I would like you to go 
to some place of ours, but our licence has been refused and we havo no 
station. 

Then in rezard to your interview with the Postmaster-General on 
Jan. 18, you emphasise that it was impossible to raise money for a wire- 
less project unless you received some assurance that commercial licences 
would be granted in such form as to ensure that the stations, as soon as 
built, would not be liable to be acquired by the Government on its own 
terms, and that the Government would not erect competing stations. 
The Postmaster-General could not give you any more definite assurance 
than that already mentioned. What did you mean by asking that the 
Government should: not erect competing stations ?— The first project 
we intended to undertake was in connection with Canada, whose Govern- 
ment was anxious that we should do so. If we had not the assurance 
from the Government I cannot see how any business man would have 
undertaken the erection of two stations. 

' That would have put you in the position of rather strong monopoly ? 
Not necessarily. I understand there is a Marconi service. What I put 
to the Postmaster-General was: Supposing we put up two stations, and 
invest about £100,000 in them, and the Government next day put up 
another set of stations, naturally the Government, having a monopoly 
in telegraphy in England, would sce to it that they got the bulk of the 
business. . The Postmaster-General replied : *' I see your point, and Í can 
fell you there is no such intention on the part of the Government ; if the 
Government should intend to join Canada in the Imperial chain, we 
pbviously would buy the best system on fair terms. "That is as far as I 

an go." Besides this assurance we, of course, wanted first of all the 
icence. We had had experience of the Government taking over stations 
with regard to Cullercoats. 

I asked you some time back what engineers knew your system well, and 
you said the British Government experts knew it. You have mentioned 
that Sir A. King stated that he had been told by Government experts 

hat your company never had communicated over 2,000 miles. You 

lave said '' If this is true it would be a most damaging statement, but 
the statement need not, in view of the evidence of the experts and others, 
be taken seriously." Why is it not to be taken seriously ?—I think Mr. 
Madye's and Mr. Taylor's report have confirmed my statement. 

You may not agree with Sir A. King, but you cannot challenge the fact 
fhat he was truthfully stating what had been told him by his experts ?— 
J have not the slightest doubt of this, but to say that we had never done 
it and never could do it is a damaging statement. 

But your company never had done it, and if this statement need not 
pe taken seriously it must be because they have done it, where ?—In 
America. We are one system, the American and ourselves, and the 
question therefore is, Has the system done it? The experta of the 
(Government have clearly stated that the Poulsen system is capable of 
doing it. My suggestion is that Sir A. King has made the damaging 
remark as far as we are concerned, but we need not take it very seriously 
liecause we have the information of the Government experts. 

But we must take it seriously, because Sir A. King made his statement 
on the authority of the Government experts ?—It depends upon which 
experts. There must be a great many, and I should like to know which 
experts they were. 

Has your company done it up to now ?—No, but the system has done 
jt. That we have not done it is true, but that we are not able to do it I 
cannot accept. When we had no licence, and have had the difficulties 
which we have had in getting assurances from the Government, naturally 
J have not been able to get the means wherewith to do it. 

Then the Government experts have said that you had no staff to com- 
plete the contract *—Yes ; but I am absolutely sure we had in Denmark, 


posal which you say is exactly like the chance you want to bos given to all 
your competitors. With how many people could the Post Office have 
made such a bargain ?-—We were in the position that doubts were enter- 
tained by the Post Office authorities and they wanted some further 
knowledge of our system. It is obvious we could not get any business 
men to go in for tho expenditure involved in erecting three permanent 
stations unless there was some prospect, if the stations gave absolute 


and we should have brought them over to do the work. They are now 
coming over to serve the new English company, One was in Australia, 


. and another in the States helping the Americans, and the others work in 


Denmark. | 

The project in your mind, then, was to form a British company with 
world-wide rights *— Yes, that has alw ays been my object, with the whole 
of the staff, including the inventors. 

What is this staff doing ?*—That is a matter of the inner policy of the 
company. They are engaged upon wireless work. At the present 
moment they have completed the plans for the trans- Atlantic stations. 
They have been busy with that work quite lately. There are the two 
inventors, who are very able men ; then we have seven or eight engineers 
at the present moment, highly competent men; and a number of juniors 
who are acquainted with the system, and who would be responsible for 
constructing a station. "These will all give their whole time to. the 
English company. . 

What were your financial resources I cannot say.. 
is composed of very wealthy men, 

What stock of materials had you ?—We had a-factory at Copenhagen, 
and have it still, and we have made arrangements with a British firm to 
make for us anything we wanted made here. We have a stock of materials 
and a working staff. 

And you think you could have taken a contract for 11 or 12 stations 
at £40,000 or £50,000 each *—I have never dealt with more than six 
stations, and I think we could have dealt successfully with these. 

Could you have dealt successfully with 12 stations ?—The question 
never arose, but if the British Government had told us they wanted 
12 stations I have not the slightest doubt we could have found 
all the means to do it. We should probably have got the money 
from the bank in Denmark. The syndicate of wealthy men to which 
I have referred have raised morey whenever we have wanted it in the 
business. 

What was the syndicate called ?— The Continental Syndicate for 
Poulsen Radio-Telegraphy. 

Was it a registered syndicate ?*— Yes, registered in England at the time 
of the offer of the contract. I cannot tell at the moment what was the 
subscribed capital, as I do not know, vad the rominal capital will give 
you no clue whatever. 

Then at the time you signed the lease and were trying to get this con- 
tract with the British Government you used the term '" My company." 
Who was the chairman of the company ?—Mr. Hage, who was Chancellor 
of the Exchequer in the former Danish Government for four or five years. 
There is a board of directors, and I made the proposal to the British 
Government with their full authority. 

By Mr. Henry TERRELL: With regard to your Cullercoats station, 
you obtained from the British Government a licence to put up that 
station ?—Yes, the first company did. 

That station communicated with the station in Denmark ?—It was 
built for the purpose of communicating with ships, and it was allowed 
to do commercial business on ships. It was used also as an experimental 
station, and in that way communicated with Denmark—our licence being 
for communication with ships and other experimental work. 

That licence was summarily withdrawn ?—Yes, it was withdrawn. 
The Government subsequently bought the station, I think in April last 
year. I think we got £1,326 for it. 

Have you more than one station in Denmark ?—We have two stations, 
but only one in use at present for experiments. 

Do the Government use the Cullercoats station ?—I think they work 
it in the ordinary way for ships. 

Do they work it on the Poulsen system ?—They have the Poulsen 
system installed and the De Forest installation, which they use for ship 
purposes. 

With regard to your company arrangements, do I understand that the 
Danish syndicate, which owns the world-wide patents, sold the American 
patents to an American company ?—No, the inventors, when they 
originally started to sell their system, retained the American patents for 
themselves, and sold them to America. 

Under the contract of sale, have the owners of the patents, the vendors, 
the right to all improvements which may be made in America ?—Yes. 

And has your company, the syndicate in Denmark, now the benefit of 
that contract ?—Yes; Mr. Eggar will be able to produce it. 

You have been asked a good deal about the tender. Your original 
negotiations with the Post Office were prior to the article in the " Evening 
Standard " of Oct. 27, 1911 ?—Yes. We had applied to the Post Office 
for a licence, and had some eorrespondeace about the renewal of the 
licence at the end of the year, when it was finally withdrawn. 

Before the article in the “ Evening Standard ” in Oct., 1911, you had 
asked for the terms upon which a long-distance trans-Atlantic licence 
would be granted ?—Yes. 

In your letter to the Post Office of Oct. 27, 1911, you expressed the hope 
‘that the Government will give the owners of the Poulsen automatic 
high-speed wireless system an opportunity to make offers. Did you ever 
get any particulars from the Governmeat which you enable vou to 
make offers ?—None. 

: You go on to say: “ If we can rely upon getting a chance of making 
bids for the chain of Imperial wireless stations I have no doubt that our 
offers would prove advantageous, as we, ia all probability, can erect 
high-speed stations at the same, if not lower, cost than other companies 
can build stations designed only for hand speed.” Did you get any reply ?— 

No, except : “ Your representations shall, however, be laid before the Com- 
mittee appointed to consider the Imperial wireless scheme, and a jfurther 
communication will no doubt be addressed to you on the subject, h» My 
next letter was on Jan 11,1912, In the meantime I had made inquiries 
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to know what was being done by the Government, and: I heard rumours 
that the contract 3599 to be awarded to the Marconi Company. ` ` 

Under these crc UPOStanceg you wrote your letter of Jan. 11, making a 

sort of general offer- Did you know Major O'Meara had been instructed 

to report upon this letter ?—No; but I knew the Government had a 

report, because they asked me to arrange for a demonstration in order 
that they could make a-report, and on Jan. 18 I had an interview at the 
Post Oftice with the Postmaster-General, when the question of financial 
guarantees was raised in this way: “ If the Government should decide 
to adopt your system, then, of course, you will have, before we enter into 
a forma] contract with you, to satisfy us as to the financial position.” 
Has anyone ever doubted the suffici ncy of any financial guarantees that 
you would give *—No. l a, 

Had you had an opportunity of tendering for any long-distance wire- 
less telegraph work which the Government might require ?—No. 

When vou suggested in vour offer that vou would require 12 months 
to guarantee a long-distance installation, did you understand what has 
now been suggested that the Government only required to know whether 
or not you could communicate over that long distance ?—I did not 
understand that. Had I known it was only to be a range test with the 
ordinary key transmitter and a telephone, it could, of course, have been 
done. "We could have fitted up our station in Ireland with sufficient 
power and a cruiser or any big ship that had sufficient mast height could 

ave taken the receiving apparatus on board, even within five months, 
as Sir A. King has said; but I never understood the proposition in that 
light. I was dealing the whole time with the question of high.specd 
telegraphy. 

For the purpose of two permanent fully-equipped stations between 
England and Canada, would you have been pr pared to put them up 
within 12 months ?—Yes, permanent stations for high-speed commercial 
work. Part of that period would be the time necessary to get a short 
Act through in order to put up patented apparatus. You cannot in 
Canada make apparatus unless you have sam ples, and one cannot im port 
apparatus into Canada; but in order to make our apparatus we must 
have mcdels, as working drawings are not enough. It would, therefore, 
have been necessary to get permission to take in & sample set, or else to 
import all the apparatus that is patented, and that could only have been 
done by an Order in Council or a short Act, as I was informed by one of 
the Canadian members of Parliament. 2 

Did the 12 months include putting up all the necessary buildings ?— 

Yes. x 4 

Am I right in thinking that in your view a high-speed trial could not 
be adequately made except at land permanent stations ?—Yes. . 

Did the Postmaster-General tell you at your interview on Jan. 18 
exactly what resolutions had been passed by the Committee of Imperial 
Wireless Telegaphy on a previous day, that the two conditions which 
that Committee required were a demonstration of your system over 
2,000 miles, and a waiver of the restriction on the use of the apparatus 
for communication with foreign countries ?—I knew nothing About the 
resolutions. If I had I certainly would have been able to get a range 
demonstration within the time. and I should most seriously considered 
the other question, and no doubt an arrangement could have been made 
with regaid to foreign countries, 

You have rosd the contract with the Marconi Company. 
have been prepared to tender upon those terms ?—Yes, 

At a less price than £60,000 per station ?— That depends. Originally, 
so far as [ understand, the Marconi Company's tender was for a simplex 
installation. Later on I gathered that was changed to a duplex. I 
could not say outright at the moment for what sum we could instal what 
is wrongly called a duplex system, because there is no such thing as 
duplex system in wireless telegraphy—what is commonly called duplex 
and whit is proposed by the Marconi Company is to put up two stations 
at each point, one for receiving and one for transmitting—that is, two 
separate stations. m 

When you are working high speed do you require duplex 1—No, you 
can do the same amount of work if you arrange your service in the proper 
way. AERE i 

Would you have been prepared at a less cost to erect a simplex station 
on your own system at a guaranteed high speed ?—Yes, and 
with very much lower power, and. consequently much less cost of 
working. LU s & " | 

Would you have given ample financial guarantees for the carrying out 
of the work ?—Yes. | | 

Did you ever have a chance of submitting an offer of that kind ?—No. 

You were asked on behalf of the Government to have certain experi- 
ments made in the presence of Government officials at your Danish 
Station and at Cullercoats. Did you always allow them to make these 
experiments and give them the freest facilities ?—In 1911, yes, we did. 
We have always invited inspection. When we had a demonstration 
between our Irish station and our Danish station, which is about 1,000 
miles, I asked some of the Government people if they would like to see it, 
but they could not arrange it at that time. That was 'n the autumn of 
1910, when Mr. Campbell Swinton made his report. Some of the Post 
Office officials did come to Ireland, an! asked me if they could pay an 
unofficial visit to the station, and they came. 

You have told us you have a number, I think you said eight, of ex- 
perienced engineers—that is, experienced. in wireless telegraphy. Have 
you, with the assistance of those engineers, put up wireless telegraph 
apparatus ?—Yes. 

Is there any difficulty in any man who has put up an apparatus for 
1,000 puting up one for 2,000 miles ?—None, if he is a competent engineer, 
and our engineers are absolutely competent to put up apparatus and 
instal stations over 2,000 miles and upwards. 


Would you 


- The Poulsen system is an arc system, the arc produced between iwo- 
points ?—Yes.. l | 


‘there may be more than one. 
going into technical matters. 


.be proceeded with now. 


Sir A. King on this point. 


really. I sent a copy of my letter of Jan. 11 to Mr. Hage. 


H 


It has been suggested that you can operate over 1,000 miles with a - 


certain power, while if you operate over more than 1,000 miles the. | 
difficulty is to maintain your pointe. Is there any practical difficulty ?— 
None.. Bee N 


. What are your points made of ?—One is carbon and the other copper. 
Do you require much greater power for the 2,000 miles than for the 


1,000 2—Yes, much more. l | 


Do you require a longer arc ?—The whole apparatus has to be larger, 
and the electrodes may have to be arranged in a different. manner, and 
It is rather difficult to explain without 


.As a matter of practice, is there any difficulty in maintaining the arc 


. when you are operating with much greater power then you would havq 


for 1,000 miles ?—None whatever. We have designed stations ready to 
We have an engineer who returned. from . 
America in Octoter last. He assisted in preparing the installation for 
the San Francisco-Honolulu transmission. He designed the aerials, and 
when the chief engineer of the American company went to Honolulu he 
stayed in San Francisco and worked at that end. E e. 
Did no question arise as to any difficulty in your points. by reason .of 
the greater power used ?—No. The engineer did not stay long enough | 
in San Francisco to see the day work, but he saw the night work up to 
seven in the morning, and he wrote that owing to the small power 
em ployed for night work, and the exccllent results they got, he (with his 
experience, having been for 10 years connected with the system—from . 
the beginning) said there would be no doubt whatever that with-50 kw. 
they would establish a day service. He was more certain, naturally, 
having had a longer experience than perhaps the Americans, and it was: 
proved that they did it with 40 kw. or 42 kw. e MESS 
~ By Mr. REpMoNp : Do you mean a regular day service with 40 kw. ?— . 
Possibly not what you would call an absolutely regular service, like a 
cable, but a service which can and will undoubtedly. work and will be 
made quite regular. It takes, as a rule, some six months of continuous. 
working before one geta the right adjustment between power and aerial. 
The Marconi Company have arranged for that. time subsequent to the. 
completion of their stations, and I think any responsible oompany would 
do that. I consider the Marconi Company is absolutely right in insisting. 
upon it. : Pub eggs e O7 
p Mr. TERRELL: I want to come now to the position of affairs to-day.: 


. Would; you be able to give the Government through the American com- 


pany practical proof of the working of your system over 2,000 miles by 


‘day and by night ?—Not until we got our stations up.: 


Within what time ?—The latest information I have is that the plans 
and all the questions which you referred to of greater power in the arcs 
have all been settled far beyond the expeotations of the yendors, and if. 
the company starts put'ing up power houses and buildings at once we , 
may be able in August to have the two stations completely running as | 
commercial stations between England and Canada— permanent stations 
for commercial work—inside of six months. "E 

In addition to that, could the Government see the practical working in 
America over a range of 2,000 miles ?—I believe they have seen it already, 
not during daytime, perhaps. I cannot answer for the Anerican com- . 

y, but I have no doubt it can be arranged. - I think they would pro 
bably want some little time to try the stations a little further. — > 

By Mr. Amery: You lost your station at Cullercoats at, the beginning 
of 1912, and you therefore asked the Government for some sort of. 
assurance with regard to the trans-Atlantic service. If you had got that 
would you have been in a position to put up a trans-Atlantic station in | 
1911? Would that station haye been in working order by now 1—Yes, 
J should say by the beginning of last year. TEM RO 

When you made your tender of a high-speed station working &^,100 
words a minute at £34,000 per station, plus so much a mile, working out 
to about £40,000, you made that tender absolutely conditional upon your 
satisfying His Majesty's Government. by the Ireland-Cyprus and Ireland- 
Canada trials. That is, if you could show over two links of the chain 
that you could carry out the speed at the required distance, then you 
would expect your tender at that price to be accepted ?—Yes. .. | |. 

You have seen the.contract made with the Marconi Com pany, and your 
offer was made on the same terms ?—Yes.. - DOE 

But you did not bind the Government as to what they did with the. 
system afterwards. You did not suggest any inspection of any other, 
system ?—I did not hind them in any way. Tras 

And you received no answer, except that the letter was receiving the 
Postmaster-General's careful attention ?—Further, that the Postmaster- 
General did not see his way to give a provisional undertaking such as I 
suggested, which was a rejection of my proposal. | 

Mr. Falconer took the witness over Sir A. King’s evidence in regard to 
capital, and Mr. Gandil took exception to several statements made by 
Some of the statements the witness described 
as inaccurate. Witness especially took exception to the statements that 
unless his tender were accepted or a licence were promised ho could not 
raise the necessary capital. | m 

By the CHAIRMAN : Who gave vou your instructions with regard to the 
tender that vou made ?—I have a perfectly free hand, but I had, of course, 
to get the prices from Denmark, as I am not an expert, but as there was 
very little time I had not an opportunity .of .consultmg with hae 
heard there was still time and that the contract had not been signed 1 
made up my mind to send it in. : ; 

Mr. GEORGE FABER: I would point out that your figures varied vory 
considerably. First of all the sum of £100,000 was mentioned (as Mr. 
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Farnall points out in his evidence) ?—The figure of £100,000 dealt with 
two complete new stations put up for commercial work, and this figure is 
based not only on putting up the stations but on running them for some 
time, if necessary, to satisfy the Government. Ido not think it would be 
fair to say that £34,000 was not a reliable figure. 

You only met the Postmaster-General once on Jan. 18, 1912. Were 
you not surprised that omission was made of any reference to the con- 
versation concerning these suggested amounts for the work which the 
tender would have required you to do ?—Yes, I cannot account for them 
not being recorded. 

You were not able to attend the International Radio-Telegraphic Con- 
ference ?—No, the Postmaster-General wrote us he was unable to invite 
us on the ground that the onlv private companies represented at the 
Conference were those directly concerned in the working of ship installa- 
tions. 

When you held the Cullercoats Station was that a station used for 
ship-and-shore work ?— Yes. 

Under these circumstances do you consider it was fair that the Post- 
master-General should refuse your company leave to attend the Conference 
on the ground stated ?—I thought it unfair. We had been for five years 
giving a public service from ship to shore at a considerable annual loss, 
and we were going out at a loss, and I thought it would be only fair to let 
us attend the Conference, as it would be of importance to us to meet the 
different delegates. I believe very considerable business has resulted for 
other companies. 

By Mr. FALCONER: At June, 1912, the date of the Conference, you 
were not in fact concerned in the working of any ship installation ?—I 
can only give confidential information to the Committee on this point. 

I mean you were in fact not concerned in the working of any ship 
installation at that time ?—No, the only installation had been sold. 
Indirectly, however, we were much concerned with the Conference. I 
cannot agree that the Conference had no interest for us because we had 
sold the station. . 

Now, as to your financial position. In January, 1912, no English 
company had been formed, no Enylish capital was available, and the 
earrying out of the experimental tests was conditional upon your obtain- 
ing a licence ?—There was no English company formed nor English 
capital available, but if we got the licence that was all we should have 
required at that stage. 

‘Then your proposal to the Post Office on Jan. 11 was for a 150 kw. 
station. Had you, in fact, erected any wireless stations using a power of 
150 kw. It has been put to us by more than one witness that there is real 
doubt as to whether you can make an arc which would be capable of 
burning a power of over 100 kw. ?—That has been satisfactorily demon- 
strated, as the company now putting up the moncy are satisfied. You 
can go to Copenhagen and see it done now. I think we are using 75 kw. 
We never intended to put up an arc of 150 kw. We put in 150 kw. power 
for arcs or arc. You can put more than one arc either in parallel or in 
series. 

Has working in series been demonstrated ?—Quite satisfactorily in 
Copenhagen at the Royal College of Engineers. 

But that is experimental, and if in your arrangements with the Post 
Office vour trials were unsatisfactory there would have been all that time 
lost ?*— Just as in the case of the Marconi Company. 

But they had actually done the 2,000 miles and vou had not ?—No, 
the statement. was that they had not done it, and Sir Alexander King 
stated in evidence “ they have contracted to do this work. lf they fail 
so much the worse for them, but it does not hurt us a bit." 

Mr. HENRY TERRELL: 'The Marconi Company have never done 2,000 
miles overland. 

WiTNESS : Not over land. I may say with our system we have done 
it now over land. 

Witness asked, in connection with some agreements here put in by him, 
to make a correction. He had stated in his previous evidence that the 
transmaritime rights of the North Sea and the Baltic Sea belonged to the 
Great Northern Telegraph Co. and that the Danish Syndicate had 
granted licences in the cases of Austria-Hungary, Servia, Bulgaria, Rou- 
mania, Montenegro, Greece and the Turkish Empire to the Telephon- 
fabric Aktiengesellschaft formals J. Berliner, an Austrian firm. With 
regard to the patent rights for Denmark, Switzerland, Austria-Hungary, 
Bulgaria, Montenegro, Greece and the Turkish Empire, these did not pass 
to the Universal Radio-Syndicate, but transmaritime rights with regard 
to these countries did pass. 

Mr. Ropert HENRY EGGAR, solicitor, said he was a partner in the firm 
of Norton, Rose, Barrington & Co., solicitors, London, and had the con- 
duct of all matters relating to the affairs in this country of the owners of 
the Poulsen system of wireless telegraphy and telephony. In July, 1906, 
Dr. Valdemar Poulsen, Prof. Olyf Pedersen and Mr. Carl Philip, all of 
Copenhagen, entered into an agreement with the De Forest Wireless 
Telegraph Co. (Ltd.), an English company, with Lord Armstrong as 
chairman, agreeing to sell to this syndicate all the patent rights belonging 
to them relating to wireless telegraphy and the benefit of all improve- 
ments and further inventions in connection with wireless telegraphy for 
all countries in the world except the United States of America, the con- 
sideration being 160,000 fully-paid £1 shares in a new company having a 
nominal share capital of £450,000, which the De Forest Syndicate was to 
form. ‘The De Forest Syndicate thereupon incorporated the Amalga- 
mated Radio-Telegraph Co. (Ltd.), with this £450,000 share capital, and 
Dr. Poulsen and his colleagues received an allotment of 160,000 fully-paid 
£1 shares of the Amalgamated Company. Dr. Poulsen covenanted that 
if he, or Prof. Pederson, or Mr. Phillp, or the purchaser of the American 
patents, should make any improvements or discovery relating to wireless 


telegraphy or in the manufactore of apparatus in connection therewith 
the Amalgamated Company or its assigns would be entitled to the sole 
and exclusive benefit thereof for all countries except the United States of 
America. Subsequently by an entirely separate and independent agree- 
ment in November, 1906, Dr. Poulsen, Prof. Pedersen and Mr. Carl 
Blechingberg agreed to sell to Lord Armstrong and Mr. Bojesen for 
£100,000 cash the patents and patent rights for the United States of 
Amcrica, but Lord Armstrong and Mr. Bojesen were unable to carry out 
their obligations under this agreement, and judgment was obtained 
against them for £106,324. 17s. 9d., and costs, Lord Armstrong was 
compelled to make arrangements with his creditors, and the plaintiffs in 
the action received back as their absolute property the patents and 
patent rights for the United States. This was about March, 1908. The 
Amalgamated Company became involved in financial and other diffi- 
culties, and Mr. Hage entered into arrangements with the Amalgamated 
Company, whereby all their patents ouside of the British Empire were 
purchased by a Danish company, the Amalgamated Company reserving 
the right of the transmarit me communication with and between all 
countries in respect of which the patent rights were sold to the Danish 
company, which means that the Danish company had the internal rights 
of wireless telegraphy and the Amalgamated Company reserved the ship 
and shore and vice versa rights. The Danish company had the internal 
rights of wireless telegraphy and rights of communication from shore to 
ship and vice versa, but communication between one country and another 
was retained by the Amalgamated Company. The German patent rights 
were at the same time resold by Mr. Hage, with the consent of the Amal- 
gamated Company, to C. Lorenz Atkiengesellschaft of Berlin, who are 
bound to the German Government, under severe penalties, to supply that 
Government alone. By this arrangement the Poulsen rights for the 
United Sta‘es of America remained vested in the inventors, the patent 
rights for the British Empire were the property of the Amalgamated 
Company, who, in addition, had the rights to all improvements made by 
the owners for the time being of the United States patent ; and the patent 
rights for all parts of the world outside the United States and the British 
Empire were the property of the Danish Continental Syndicate, with the 
exception that the Amalgamated Company had the right to the trans- 
maritime communication with and between all foreign countries other 
than the German Empire. On Nov. 14, 1908, the Amalgamated Com- 
pany went into voluntary liquidation and Mr. Hage purchased all the 
assets. Litigation ensued between the liquidators and Mr. Hage, and 
until the end of January, 1911, he was not in a position to make definite 
arrangements for the disposal of the property he had acquired. He had, 
however, made arrangements with Mr. Chas. Kerr, of London, to employ 
some eminent experts at his own expense to test the working of the 
Poulsen system between Lyngby, near Copenhagen, and Knockroe, on 
the west coast of Ireland, and to report. Mr. Kerr was to have a three 
months’ option within which to purchase his patents and patent rights 
acquired by Mr. Hage from the liquidators of the Amalgamated Com- 
pany. Mr. Kerr selected Mr. Campbell Swinton, who made his report, and 
Mr. Kerr formed the requisite syndicate for acquiring the property, but 
owing to the litigation and doubts as to the possibility of obtaining 
licences from the Post Office and the Canadian Government, and the 
threatened opposition of the cable companies owning the land lines in 
Amcrica, the option, which did not expire until February, 1911, was not 
exercised. After that time Mr. Gandil was engaged in forming a British 
company. In regard to the Cullercoats station belonging to Mr. Hage, 
the revocation of that station's licence was arbitrarily exercised. It 
had been shown, said witness, by extracts from the Blue Book that Com. 
Loring was anxious that the Marconi Company should be induced to 
acquire the Poulsen patents. Therefore, it could hardly be in dispute 
that the Postmaster-General when he endeavoured to buy these patents, 
lock, stock and barrel, for the whole world (and not for the British Empire 
only) was doing so as agent for the Marconi Company, and with a view to 
the Government having the benefit of them without extra payment, 
because on their becoming the property of the Marconi Company they 
would fall within the provisions of the clause entitling the Government 
to use all patents at any time belonging to the Marconi Company without 
any payment beyond the royalty. He submitted that in order to bring 
this commercial transaction to a successful issue it became necessary for 
the Post master-Gieneral to agree to the provision in clause 3 of the agree- 
ment giving the Marconi Company a five years’ monopoly. l 

By Mr. FALCONER: Are you prepared to produce an agreement with 
the American Company containing the obligation of that company to 
give you benefit of all inprovements ?—We can only get at the American 
company through Dr. Poulsen under his covenant in connection with the 
assignment. 

With regard to Cullercoats, what was the date when this was trans- 
ferred to the Government ?—March, 1912. The terms for £1,326 were 
settled in September, 1911, but the money was not paid until March, 1912. 

What foundation have vou for saying that the Postmaster-General 
had endeavoured to buy the Poulsen patents and was acting as the agent 
of the Marconi Company *—There was, in fact, no offer, but only an 
inquiry which Mr. Gandil was asked to consider seriously. Mr. Gandil 
told me that Mr. Farnall had requested him to consider seriously the sale, 
lock, stock and barrel, to the British Government. When I say that the 
Postmaster-General was making himself the agent of the Marconi Com- 
pany what I mean is that the Postmaster-General did not want to buy 
for himself but for somebody else—I do not, of course, mean at a com- 
mission. The suggestion made by Com. Loring was that the Marconi 
Company might buy, and the view I hold is based on the evidence given 
by Com. Loring. 

PARLIAMENTARY INTELLIGENCE continued on page 701. 
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A COMPROMISE WITH GAS. 


The luncheon given to the technical press on Wednesday 
last at Tricity House was historical in more ways than one. 
The occasion was the first upon which the members of the 
technical press had partaken of an electrically-cooked 
luncheon in a restaurant opened permanently with an electric 


cuisine. 


This is an incident upon which the management 


of Tricity House is to be complimented, but we would 
particularly offer our congratulations upon a fact of even 


greater importance. 


We refer to the presence at the 


function of the editor of one of the gas papers, to wit, the 


“ Gas World." 


We understand that the invitation was 


extended to the “ Journal of Gas Lighting,” but for some 


reason or other was not accepted. 


The luncheon was 


served to small groups of three or four guests, and it fell to 
our lot to sit with the only representative of gas in the place. 
We must compliment our contemporary on the broad- 
minded manner in which it received and accepted the 
invitation to be present at what was a unique function. 
Singular as it may seem, we did not quarrel over the subject 


of our respective missions in life. 


Our contemporary, the 


“ Gas World,” has always preserved a dignified attitude in 
its treatment of electrical hopes and aspirations in its 
columns. It has been willing to admit that gas is not a 
universal panacea for all human ills, and that there are many 
things which can be done by electricity which are quite 


impossible with gas. Whether it was the pleasurable 
conversation with one of our friends the enemy, or the 
excellence of the Tricity cooked meal which accompanied it, 
we do not know, but we left Tricity House with the feeling 
that there was hope for the establishment at no distant date 
of a working understanding between gas and electricity 
supply interests. It is, of course, far too early to consider 
details. We cannot say whether gas shall be confined to 
this area or that area, that its applications shall not extend 
beyond this purpose or the other; those are matters for a 
round-table conference. But the one fact persisted that- 
compromise and co-operation will be the mottoes of the 
future rather than calumny and competition. We do not 
know if the management of Tricity House asked th». 
representatives of the large London gas supply interests to 
attend the function in question, or if they would have 
accepted had such an invitation been extended. Possibly 
they may have already enjoyed the delights of Tricity 
apples and cream incognito, for it seems hard to believe tha* 
they would remain very long away from such a restaurant. 
That the spirit of co-operation is actually abroad to-day 13 
evidenced by the co-operation in the City of the gas and 
electrical interests in the street lighting proposals. The 
authorities recognise the claims which each side makes for 
its particular illuminant, and if for no other reason are 
exercising their wisdom in having two strings to their bow 
in fulfilling their obligations to the public in so important a 
matter as street lighting. We are sure this excellent example 
will be followed in other quarters. Even Tricity House has 
a gas stove, and if that is not extending the hand of friend- 


' ship we do not know what is ! 


COMMERCIAL COMMENT. 
Electric Cooking in the United States. 


We are so accustomed to consider the United States 
as a place where everything is done on as modern lines as 
possible and whose inhabitants are always searching for 
something which shall be more convenient, economical 
and up-to-date, that the statement that electric cooking is 
there making but small headway comes as something 
of a shock. It seems, however, that the truth of the state- 
ment cannot be doubted. It is no mere traveller's tale, and 
as such to be received with a due proportion of incredulity. 
It appears in one of the best known of our American 
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contemporaries and is prefaced by some remarks indicating 
how much greater the progress is along these lines in this 
country. We are pleased to have this outside testimony 
that things are going well with electric cooking here, and that 
the efforts which have been made by means of both exhi- 
bitions and private enterprise have had a result sufficiently 
great to be visible on the other side of the Atlantic. May 
we emphasise the fact that this is the way in which things 
are kept on the move, in which progress has bzen made. 
The lesson to be learnt by both ourselves and our American 
friends is that the cautious present-dav public will only 
accept a thing when it is brought to their notice on every 
possible occasion. It would even seem that the more out- 
rageous the method adopted the better its success. On the 
other side of the Atlantic such enlightened methods have been 
applied successfully in many fields, and they will no doubt be 
as successful when applied persistently in favour of electric 
cooking. Our efforts on this side have been successful in 
that direction, but there are other directions (notably with 
regard to electric vehicles) where much more might, and 
ought, to be done. 


Six Months of Electrical Finance. 

Ir may perhaps be taken as an indication of the ever- 
increasing prosperity of the electrical industry during the 
past year that creation of new capital has been on an 
appreciably làrger scale than during the corresponding 
period of 1911. This is particularly the case under the 
heading of electric light and power, where £5,650,000 in 
new capital was created, as against £2,991,917 in the second 
halfof 1911. This amount was mainly made up of two large 
issues, one of £2,000,000 by the General Electric Co. (U.S.A.) 
and the other of £1,880,000 by the Sao Paulo under- 
taking in 5 per cent. debentures. Under the heading of 
tramways and omnibuses there is also a substantial increase, 
the figures being £5,380,000 in the second half of 1912, as 
against £2,716,438 in the corresponding period of 1911. In 
fact, the only decrease in capital issues under electrical 
headings seems to be in telephones, where an issue of 
£300,000 in the second half of 1911 was reduced to nothing 
in 1912. "This is, of course, due to the absorption of the 
National Telephone Co.'s undertaking by the Post Office. 
It is often an unpleasant task to look back over a period and 
to realise as a result how much better things were then than 
they are now. On the other hand, it is proportionately 
pleasant to think that the present, as in our own case, is 
better than the past has been, and that with a greater influx 
of new capital we may look forward to still greater success. 


p—— 


CURRENT TRADE LITERATURE. 


PorLvrHasE INpvcrioN Morors.--Wilson Hartnell & Co., Volt 


Works, Leeds, have ready a new list describing their polyphase 
induction motors,which are made in sizes ranging from 2 n.r. to 100g. r. 
The list contains a full illustrated specification of the motor, and 
views of the company's works, | 
G.E.C. TELEPHONE ArrARATUS, —Section K of the General Electric 
Co.'s general catalogue is just to hand, and is a complete repository 
of information on the subject of every class of telephone and telephone 
accessory, not excepting cables, insulators. wires, motor generators, 
batteries, &c. We understand that the list has been brought com- 
pletely up-to-date. 


‘ - E 


BUSINESS NOTIGES. 


Patents Development.—The proprietor of patents No. 1,451/1908, 


relating to “ Improvements in submarine signalling apparatus ” ; 
No. 1,818/1908, relating to'* New cr improved apparatus for alter- 
native wireless telegraphy and telephony”; and 14,775/1908, 
relating to “‘ Improvements in transmitting apparatus for submarine 
signalling," desires to negotiate forthe grant of licences. Particulars 
from Messrs. Lloyd, Wise & Co., patent agents and consulting 
engineers, 10, New-court, Lincoln's Inn Fields, London, W.C. 


The proprietor of various patents relating to wireless telegraphy 


desires toenter into arrangements forexploiting same in this country. 
Communications to Messrs. Haseltine, Lake & Co., Patent Agents 
and Consulting Engineers, 7 and 8, Southampton-buildings, Chan- 


cory-lane, London, W.C. 
The proprietors of British patent No. 18,611/1900, relating to 


'"* Improvements in forecarriages for motor cars," desire to enter into 


arrangements by way of licence or otherwise for developing and 
practically working same in this country. Inquiries to Messrs. 
W. P. Thompson & Co., Patent Agents, 285, High Holborn. London, 
W.C. 

The proprietor of British patent. No. 65:1910, relating to ** Relays 


for telephone or other weak current apparatus " desires to enter into 
negotiations for the manufacture of the patented devices in this 


country. Communications to Messrs. Dicker, Pollak & Derriman, 
patent agents, 37, Furnival.street. London, E.C. 
Electric Oven.—The Armorduct Manufacturing Co. (Ltd.) have 


acquired the sole licence for the manufacture and sale of Mr. Napier 


Prentice’s ** Lightning" cooking oven, which will be on the market 
some time in February. 

The new London office of Ferranti Limited is at Central House, 
Kingsway, London, W.C. Telegrams: ** Ferranti Westcent London.” 


Telephone: 1602 and 1603 Regent. 


Mr. Wm. C. Mountain has opened an office at 131, West Regent- 
street, Glasgow, in connection with his practice as consulting elec- 
trical and mechanical engineer. 

Mr. Mountain has had over 36 vears! experience in the design, manu- 
facture and introduction of electric plant for pumping. winding, haulage 
and coal cutting for coal and metalliferous mines, the equipment of 
rolling mills, iron and steel works, &c. He acted as electrical expert to 
the Mining Association of Great Britain in connection with the 1905 


inquiry into the use of electricity in mines, &>. 


Mr. Mountain has arranged with Mr. J. E. Macewan to act as his resident 


engineer in Scotland in connection with his consulting practice. 


Mr. C. H. Wright is giving up his position with Messrs. Crompton 
& Co. in order to take up an engagenemt with the National Steam 


Car Co. 


The new address of Mr. C. D. Falcke, consulting electrical and 
mechanical engineer, is 400. Mansion House-chambers, Queen Vic- 
toria-street, London, E.C. (Telephone: 2660 City). Mr. Falcke was 
resident engineer of the Stratford-on-Avon electricity works for 
about. six years ending September last, and since then has been con- 
sulting engineer to the company owning the works. 


From January 1 the Electrical Engineering Equipment Co. (Ltd.) 
have taken over the agency of the Vereinigte Isolatorenwerke, of 
Berlin. The agency covers the whole of their manufactures, with 
the exception of traction material. 

The partnership between A. J. Boult, H. Wade, W. J. Tennant and 
W. H. Ballantyne (trading as Boult, Wade & Tennant). Chartered 
Patent Agents, 111 and 112, Hatton-garden. London, E.C., has been 
dissolved so far as concerns A. J. Boult. Debts by Messrs. Wade, 
Tennant & Ballantyne. who continue at the same address under the 
style of ** Boult, Wade & Tennant.” 

At a meeting of debenture holders of J. Musgrave & Sons (Ltd.) 
(in liquidation), on Monday. the trustees were authorised to give Mr. 
J. P. Garnett (who proposes to form a new company) an option to 
purchase the business of the company. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The Electrical Advertising Co. (Ltd.) is being wound up volun- 
tarily, and Mr. N. C. Meredith, 13 and 15. Abchurch-lane, London, 
E.C., has been appointed liquidator. 

A meeting to receive an account of the winding-up of the Mica 
Supply Co. (Ltd.) will be held on Feb, 6 at the office of Mr. P. Farnan, 
19, St. Dunstan’s-hill. London, E.C. 

A meeting to receive an account of the winding-up of the Cowper- 
Coles Galvanizing Synd. (Ltd.), will be held at 11. lronmonger-lane. 
London, on Jan. 23 
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EXTENSIONS. 


Accrington.—The Corporation have received sanction to a loan of 
£300 for the erection of an electricity sub-station at Clayton-le- 
Moors. It is hoped to supply current from here to Great Harwood 
Council, who already have a provisional order. 


Bath.—The Council are recommended to accept from the Diesel 
Engine Co. a Diesel engine and generator capable of producing 340kw. 
(instead of 450 kw. as originally contemplated) at £4,240. 3s. 4d., 
instead of the original price of £5,451. the company also paying the 
Corporation £1,730 as compensation for the delay which has taken 
place, and for the loss of economies resulting from the reduction of 
capacity. 

‘The Council is also recommended to apply to the L.G. Board for the 
modification of their consent to borrow which has been issued for £7,500, 
and will be now required only for £6,289. 3s. 4d., covering cost of engine, 
auxiliaries, foundations and fixing. 

Birmingham.—A deputation from the Corporation, which is 
making a tour of inspection of large electricity supply works in the 
United Kingdom, visited Glasgow on Tuesday. The deputation con- 
sisted of representatives of the Corporation, and is the outcome of 
the proposal to build a new electricity station on the outskirts of 
Greater Birmingham, for which plans are in course of preparation. 

The members of the deputation included Ald. Jepheott, chairman of 
the Electricity Works Sub-committee, Councillor Ellaway, chairman of 
the Electricity Committee, Mr. R. A. Chattock, chief electrical engineer ; 
and Messrs. J. S. Carr and H. Foulds. From the Central Station Hotel, 
Glasgow, the party were driven in motor cars on a tour of inspection of 
the Corporation electricity undertaking, the places visited in the fore- 
noon being Port Dundas electricity station and Pinkston power station. 
Among those who accompanied the deputation were Bailie W. B. Smith 
(convener) and Councillor Hannay (sub-convener) of the Glasgow Elec- 
tricity Committee; Mr. W. W. Lackie, chief electrical engineer; Mr. 
R. B. Maccall, accountant to the electricity department, and Mr. James 
Dalrymple, general manager of the tramways department. 

After their visit to the Pinkston station the party were entertained to 
luncheon, Bailie W. B. Smith presiding. 

The Caa IRMAN, in proposing “The Corporation of Birmingham," said 
that there scemed to be a community of interests between Birmingham 
and Glasgow, for while Birmingham visitors were in Glasgow to sce 
something of Glasgow's civic enterprise, a deputation from Glasgow 
would be in Birmingham on the same day in connection with the re- 
organisation of the police force, consequent on the extension of the cit y. 
The Glasgow elcetricity undertaking began in a very small way and in- 
creased at à far greater rate than could have been hoped for, and its 
prospects were brighter than ever. The demand for current during the 
last six months was 17} per cent. more than it was for the same time a 
year ago. For lighting the demand was steadily increasing, but the 
demand for power showed a much greater increase. Not only were all 
new workshops having clectrie driving in, but old works were adopting 
it because it was safe, ready at a moment’s notice day and night, and 
equally economical whether only one machine or the whole factory was 
at work. It saved money to the employers, to the artisans it gave 
cleaner and healthier workshops and to the community it gave an un- 
polluted atmosphere, The next. great. development. would be in its 
employment for cooking, where it was now reasonable in price and abso- 
lutely clean. 

Ald. JErucorr responded, and said it was not for him to suggest that 
they had learned anything from the visit to the Glasvow works, but they 
might be able to show Glasgow visitors to Birmingham that they had 
picked up a few thoughts and ideas which they would introduce into the 
new station they were about to build outside their city. 

Counciller A. 6. Errawav, chairman of the Birmingham Electricity 
Committee, who propo: ed t The Corporation of Glasgow,” said their tour 
of the Glasgow works had been exceedingly interesting, particularly the 
vixit to Port Dundas. His committee wanted to begin the crection of 
their new : tation at once. They would ask the Council to pass the plans 
in February, and they hoped to have some of the machinery workin: 
next year. Glasgow had an advantage in the lighting of the streets over 
Birmingham. He was informed that there were 24 miles of streets 
li :hted by electricity in Glasgow. In Birmingham at present thev had 
not been able to shake the belief of the more conservative members of the 
Cour.cil as regards the qualities of gas. 

Baile STEWART replicd. and after the luncheon the party visited 
St. Aid ews’ Crog electideit station. : 

Edinburgh.—The Town Clerk has been instructed to prepare a 
report on the general question of supplying electricity to suburban 
districts, and to have a conference with the military authorities on 

the subject of supplying electric power to Redford Barracks, 

Hackney (London).—The clectric supply mains are to be extended 
at a cost of £630, 
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Leeds.—1t is proposed to appoint a consulting engineer to report 
on the proposed extension of the electricity works, 
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Stepney (London).—The Council have applied to the London 
County Council for sanction to a further loan of £13,000 for exten- 
sions of the generating plant and mains. | 


Woolwich.—-JIn order that applicants for electricity supply in out- 
lying districts of the borough and also in adjoining areas may be 
supplied at a minimum of cost the Klectricity Committee recom- 
mends that application be made to the Board of Trade for permis- 
sion to give and take a bulk supply from the West Kent Electric and 
the South Metropolitan Electric Light & Power companies. 

£19,000 is to be borrowed on account of carrying out extensions at the 
Globe-lane Works. 


GENERAL. 


Amersham.—The Rural Council have consented to an application 
by a company for a provisional order for the district. 


Coventry.—At a town’s meeting on Tuesday the Corporation’s 
Bill, which seeks additional powers for the electricity supply and 
tramways departments, &c., was approved. 


Cromer.—At a public meeting of ratepayers last week the pro- 
posal to transfer the electricity undertaking to Edmundsons Elec- 
tricity Corpn. was disapproved by a substantial majority. 

Ellesmere Port.—The Council have decided to proceed with their 
application for a provisional electric lighting order. The scheme 
outlined in the order is estimated to cost £15,000. 


Keynsham.—The Council have intimated to the local electric light 
company that a further substantial section of the wires should be 
placed underground, the work to be completed by Aug. 1 next. 


Nottingham.—Mr. E. W. Monkhouse, who was engaged by the 
Electricity Committee to report upon the possibility of utilising the 
water-power at the Colwick and Beeston weirs, has presented his 
report. After making a comparison of the cost of hydro-electric and 
steam plant Mr. Monkhouse recommends that the proposal to utilise 
water-power be dropped. 

Private Bill Legislation.—Among the private Bills of the 1913 
Session which deal with electricity supply, electric railways and tram- 
ways, are the following :— 

The Central London Ra‘lway Co. desire to construct a railway from 
Hammersmith, through Acton, to join with the L. & S.W. line at Gun- 
nersbury, and to raise £750,000 additional capital. . 

The London Electric Railway Co. want to make an “ end-on " junction 
with the City & South London line at Euston and to construct a line to 
link up the Charing Cross, Euston & Hampstead Railway, and to link up 
at Hammersmith with the Great Northern, Piccadilly & Brompton 
Railway. 

The City & South London Railway Co. ask for powers to enlarge the 
tunnel, to revise the capital powers, &c. 

The Metropolitan District. Railway Co.'s Bill will confer power to 
widen the line at Parson's Green, enlarge Aldgate East Station, and to 
amalgamate the Wimbledon & Sutton Railway with the District; but 
in a separate Bill the Wimbledon & Sutton Company proposes to raise 
£350,000 additional capital, for an extension of time for the completion 
of the railway, and to amalyamate with the District Railway. 

The Metropolitan Railway Co. proposes to take over the Great Northern 
& City Railway, to provide better communication with the City & 
Waterloo line in the City, and the L. & S.W. Company is given power 
under the Bill to raise £90,000 new capital. 

The Folkestone, Sandgate & Hythe Tramways Co., which has powers 
to construct tramways, but is precluded from using the overhead system, 
ask for authority to instal the rail-less traction system ; and the Hastings 
Tramway Co., which operates 17} miles of line on the overhead trolley 
system and 1} miles on the Dolter surface contact system, seek power to 
substitute the overhead for the contact system. 

Mexborough & Swinton Tramways Co., the Metropolitan Electric 
Tramways (Ltd.), and the Rhondda Tramways Co. also desire to adopt 
rail-less traction ; and in the Western Valley (Monmouthshire) Bill it is 
proposed to incorporate a company with a capital of £135,000 to work 
trolley vehicles from Brynmawr to Newport. 

In the Bill of the Northern Counties Electricity Supply Co. power is 
sought to purchase the electricity undertakings of Hebburn and Felling 
Urban Councils. The undertakings are already worked by the company 
under agreement. Hebburn undertaking may be re-purchased in 1930 
and the Felling works in 1934, or at the expiration of any subsequent 
period of seven years. The re- purchase price is to be fixed by arbitration 
in default of agreement. 

The Cleveland & Durham County Electric Power Co. seek authority to 
acquire generating stations of other companies. 

Hove Corporation desire to purchase the undertaking of the Hove 
Electric Lighting Co. and to raise additional capital for extensions, 

Several gas companies are seeking powers to engage in electricity 
supply, including the Porthcawl Gas and Electricity Bill, which secks to 
raise £45,060 capital; the Ely Valley Gas and Electricity Bill, £45,000 ; 
the Westgate and Birchington Gas and Electricity Bill, £45,000 ; the 
Crowborough District Gas and Electricity Bill. £36,000 ; the Herne Bay 
Gas and Electricity Bill, £15,000 ; and the Tottenham and Edmonton 
Gas Co. 

In the Herne Bay Gas & Coke Company’s Bill power is sought to 
repeal the Electric Lighting Provisional Order granted to Herne Bay 
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Urban Council and to transfer the powers to the company. ‘The Council 
can purchase the electricity undertaking at the end of every 10 years 
from the passing of the Act. 

Salford.—At the meeting of the Corporation on Wednesday, Ald. 
Rudman suggested that some expression should be given to their 
great appreciation of the help given to the Electricity Committee by 
neighbouring local authorities on the occasion of the recent fire. 

Mr. Billington, chairman of the Electricity Committee, gave an 
account of the great help the Committee had at once received from all 
hands at the time of the fire. Before daybreak, he said, on the night of 
the fire, four firms of electrical engineers were at work supplying them 
with plant ro replace that which had been destroyed. The Manchester 
Committee had thrown itself heart and soul into the work of helping 
them, and besides the offers of help, which they accepted, from Eccles, 
Bury and Rochdale, they had offers from Bolton and Oldham, which 
they did not need to accept. He thought the fire was a lesson to all 
electrical undertakings not to put all their eggs into one basket, and he 
hoped the Council would be sympathetic when their request for a new 
generating station came along, ‘The chairman also spoke highly of the 
work of all the employés of the department in getting things straight. 

In answer to questions, Mr. Billington said they were covered. by 
insurance, and no one had a claim against them for failure to supply 
power. 

Sheffleld.—The title of the committee in charge of the electricity 
supply undertaking has been altered to the Electric Supply Committee. 

A joint sub-committee of the Tramways and. Electric Supply Com- 
mittees has been considering the proposed supply of electrical energy 
from Neepsend to Kelham Island power station, and they recommend 
that it is not advisable to continue to develop ihe Kelham Island station 
as a separate and isolated unit, but that it is advisable to at once take 
steps to connect the two stations and instali converting plant at Kelham 
Island ; and that a supply of electrical energy be taken when necessary 
by the Tramways Department froin the Neepsend station, by which 
means both stations will in future be available for the supply of energy 
to the tramways ; and that two 1,500 kw. converter sets be put down at 
Kelham Island as early as possible to deal with the power supply from 
the Neepsend station. "The capital expenditure which will be necessary 
if the report is approved will be approximately; Tramways department, 
£8,500 ; electric supply department £1,100 ; total £9.600. 

The report and r:commendations were adop'ed at th» meeting of 
the Corporation on Wednesday. 


LIGHTING NOTES. 


Accrington.— The Board of Trade have consented to the Council's 
scheme of overhead street lighting. but the Board reserve the right 
to review at the end of five years. 

Hospital Lighting.--Rotherham Corporation's hospital at Kimber- 
worth is to be wired. 

Workhouse Lighting.—Trim (Ireland) Guardians have recently 
received a letter from the L.G. Board as to the proposal to allow 
£20 a year to the master for superintending the electric lighting 
arrangements, 

The Board asked to be informed whether the master possessed the 
technical knowledge necessary for the performance of the work in ques- 
tion, and when he acquired it. 

Mr. SHANNON is reported to have said " that he was with the man 
erecting the plant, and that the Board of Guardi ns are satisfied that 
he possesses a sufficient knowledge of the working of the plant.” 


TRACTION NOTES. 
TRAM WAYS. 

Birmingham.—Various extensions and improvements of the tram- 
ways have recently been carried out and others are being proceeded 
with. 

The line from Villa Cross along Hamstead-road, to connect. with the 
Handsworth tramways in Soho Hill, wasopened for trafic on Wednesday. 
The old and disused tramway in Villa-road has also been taken up and a new 
tramway laid down, which will extend that cross line from Villa Cross 
to Soho-road. It is also proposed at an early date to make a junction 
between Villa-road and the main Handsworth linc, and when this is com- 
pleted passengers will be able to ride by car from the New Inns or West 
Bromwich along Villa-road to Aston without going into the city. 

Burnley.— The Council have asked the Board of Trade to authorise 
the running of a goods waggon once daily to Padiham and Nelson as 
well as Harle Sy ke. 

Dewsbury.— Last week the Council adopted a recommendation of 
the Electricity and Tramways Committee to instruct the General 
Purposes Committee to consider the advisability of a physical junc- 
tion being formed between the proposed Shaw Cross and West- 
borough tramways, and also to open up negotiations with Batley 
Corporation for an extension of tramways from the borough boundary 
in Stainclitfe-road to the Butcher's Arms. 

Liverpool.—The tramways department are experimenting with 
two new tvpes of tramcars designed by the general manager, Mr. 
C. W. Mullin-, 


The chief aim in the construction of the new cars has been to avoid 


delay in emptying and filling. In the new cars there isadouble stairway, 
and in one case there are also two gateways, and in the other three, by 
which the platform may be left and entered from the street, the platform 
is so constructed that the streams of in- and out-going passengers never 
come into contact. "The first of the cars was started on Tuesday on 
the route between Aintree and Aigburth. It is a small car of 31 ft. and 
it runs on a single track, with a wheel base of 8 ft. The other new type is 
a bogie-truck ca^ of 35 ft. and is desigaed forthe heavy traftic on the more 
level streets in the centre of the citv. On the small car the platforms and 
doors are in the usual place, at either end, but the platforms are a good 
deal longer than has been usual. Passengers enter at the back of the 
platform and go straight through to the inside of the car or up the first 
of two spiral staircases of the ordinary type. These passengers are 
separated bv a barrier from the people leaving the car, who use the other 
staircase in descending from the top deck and leave the platform by a 
side gateway. The car seats 72 passengers, and by the adoption of 
transfer seats of a kind like those on the electric railway, the lower deck 
alone has been made to seat 30, or eight more than the old cars. On 
the larger bogie-truck cars the platform is placed in the centre, an arrange- 
ment which protects it from the weather and gives sufficient space for the 
double stream of passengers. It is thought that if the varving load of 
unsettled passengers is in the centre of the car it will conduce to the 
smooth running of the car and prevent the tilting movement which is so 
noticeable on the ordinary car when the platform is crowded. The 
platform is entered from the left side only and is divided into three parts 
by barriers and gates which are controlled electricially by the conductor. 
There are three gateways opening on to the street, and passengers enter- 
ing by the middle one have a clear passage to either half of the lower deck 
or upstairs by ihe stairway which is reserved for them. Passengers leave 
the car on cither side of this entrance and have a clear passage whether 
from upstairs or down. Both cars have an automatic device by which 
the warning “ Wait until the car stops " is displayed on the platform from 
the moment they begin to move, and in the car with the central platform 
the starting gear is also connected with a lightly sprung barrier at the 
entrance, which, while not preventing a man from getting on while the 
car is moving, will serve to warn him that he does so at his own risk. 


London Tramway Traffice.—Last week Lieut. Col Sir Horatio 
Yorke. Chief Inspecting Officer of Railways under the Board of 
Trade, gave further evidence before the Select Committee on fatal 
accidents in London. 

Sir H. Yorke put in a table showing the number of accidents in which 
persons were injured on all the tramways in Greater London during 
1908-12. In 1908 the number of passengers in the Metropolitan area was 
597-14 millions; 48 were killed and 1,721 injured. In 1909 the pas- 
sengers numbered 637-36 millions ; 39 were killed and 1,874 injured. In 
1910 the passengers numbered 705-97 millions ; 45 were killed and 1,313 
injured. In. 1911 the passengers numbered 780-97 millions; 36 were 
killed and 918 injured. In 1912 the passengers numbered 819-37 millions; 
38 were killed and 1,062 injured. The Board of Trade obtained definite 
returns direct. from the tramway authorities. There was a definite 
requirement that tramears should be fitted in every case with an efficient 
life-guard, and he explained that the type used in London had been 
almost universally adopted in the United Kingdom, and had been found 
to be remarkably efficient. The total number of accidents reported to 
the London County Council from Jan. 1 to Dec. 31, 1912, was 329. in 
which 23 persons were killed and 436 injured. In 43 of these cases the 
life-guards were brought into requisition and in 41 cases the person was 
picked up on the life-guard. Out of the 41 five were found to be dead 
owing to & fractured skull or other serious injuries, which, he thought it 
was fair to assume, were received before the life-guard was brought into 
operation. In 32 cases the person picked up was found to be injured, in 
some instances quite slightly, and in four cases the person. picked. up 
escaped without injury at all. The two cases ia which the life-guard 
failed to pick up the body were those of children. The principal dift- 
culty in connection with life-guards arose where children were concerned. 
It was impossible to bring the trigger which released the trav nearer to 
the surface of the road than about 31 in. In the case of a child ling in 
the road with its limbs spread out it was conceivable that its arm or leg 
or part of its clothing passed under the trigger, which did not thea operate 
until the body came against it. Bv that time the child's limbs were 
behind the trigger and the tray then fell on the top of the limbs. Th? 
Board were able to compel a tramway authority to put a life guard 
on the front of vehicles, but ho did not like to express an opinion 
as to whether it would be an advantage if they could compel motor 
omnibuses to have them. He thought the position of the front whe-ls 
prevented anything of the kind of life-guard. commonly used being 
attached to a motor omnibus. He also hesitated to express an opini»a 
upon the desirability of compelling the motor omnibus companies ty’ 
furnish reports on accidents. The Board of Trade had nothing to do 
with motor omnibuses, and he did not think they were anxious to take 
them under their care. 


Nottingham.—A statutory meeting of ratepavers was held on 
Friday, when it was decided to approve the Corporation Bill for 
powers to construct additional tramways, to adopt the rail-less 
trolley system, &c. 

Sheffield.—The Tramways Committee have voted £2.000 from the 
special purpose account of the undertaking in aid of the building 
fund of the University of Shetield to set up an applied science depart- 
ment, 
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POWER AND HEATING NOTES, 


Cotton Mill Driving.—Oldham Electricity Committee recommend 
the Council to apply for sanction to a loan of £30,000 for extensions 
of the generating plant and mains. 

Applications have been received for the supply of energy for power to 
two cotton mills to the extent of 800 H.P. or 900 n.r. The available 
plant capacity, 3,900 kw., and the maximum load this winter has been 
3.616 kw. As both mills are s me distance from the works, the cost of 
faving low-tension mains would be prohibitive, but the electrical engineer 
(Mr. Newington) recommends that an extra-high-tension plant, for sup- 
plying the mills with alternating current, be installed. It would be 
advisable to instal one turbo-alternator of 1.500 kw. and two motor- 
alternators of 500 kw. each, at a cost of £13,000. The mains would cost 
£9,500, transformers and switchgear £1.200, future mains £5,000, and 
future transformers £1,300. The estimated gross revenue from the two 
mills is £3,750 per annum. 

Darwen Council have approved of tLe route of the cable for supplying 
electric power to Messrs. Carus & Sons’ cotton mill at Hoddlesden. 
The proprietors of the Water Side Paper Mills have also applied for a 
supply of electricity for power and lighting. 

Dartford.— A supply of electrical energy is to be given to the works 
of Messrs. Vickers (Ltd.). at Crayford, over the light railway cables at 
Id. per unit, for a guaranteed consumption of I00.000 units per 
annum. 


Tricity House.—On Tuesday last, at the invitation of Modern 
Kitchens (Ltd.). some 30 representatives of the various technical 
journals attended a special luncheon at the Tricity House, Oxford- 
street, London, W. Mr. A. F. Berry. in welcoming the guests, 
referred to the interesting fact that one of the editors of a gas journal 
had arranged to be present, and this reminded him of the fact that 
Tricity House also possessed a gas stove. This was something in the 
nature of a stand-by to the electric service. as only a single cable 
had been run into the building. The luncheon was very much 
enjoyed. and was quite an informal affair. the party breaking up 
into small groups and making themselves quite at home. We referred 
to Tricity House in detail in our issue of Dec. 20. 


TELEGRAPH NOTE. 


Wireless Telegraph Note.— The prosecution at Boston by the 
7.8. Government of the captains of the steamships '* Numidian " 
and the '* Winifredian " (of the Allan and Leyland lines respectively ), 
charged with violation of the law relating to the wireless equipment 
of vessels, was withdrawn. "The owners pleaded that they were un- 
able to comply with the regulations owing to the delay of the con- 
tractors in completing the equipment. The Government therefore 
gave them further time. 


TIBIAE LLL EH LRL 
EMPIRE NOTES. 
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Australasia.—In the Tasmanian Legislative Assembly recently Mr. 
Ogden moved that the Government should take over the tramways 
of the Hobart Electric Tramways Co. The Assembly had pre- 
viously rejected a bill under which the City Council would have 
power to purchase the tramways, and a similar bill has now been 
introduced in the Legislative Council. The voting on Mr. Ogden's 
motion was equal, and the Speaker gave his casting vote against the 
purchase. 

The New South Wales Minister of Public Works has expressed his 
intention of dropping the proposal to sell the surplus electricity of the 
Government tramway system to the municipalities in the suburbs, as he 
has been subjected to hostile criticism, and as those who would benetit 
do not seem to him to be interested. Representatives of Kuring-gai, 
North Svdney and Mosman Councils have expressed surprise at the atti- 
tude of the Minister, as they were waiting for a definite proposal from the 
department before considering the schemes for lighting the municipalities. 

The Provincial. Electric Development Co. (Ltd.) has recently been 
formed in Melbourne, with à nominal capital of £25,000, for supplving 
electrical energy in provincial towns. "Ihe company has entered into 
contracts with Dandenong, Davlesford, Shepparton, Chelsea, Aspendale 
and Carrum municipalities. Mr. Wm. Lascelles, 90, William-street, 
Melbourne, is general manager and secretary. 

The “ Financier " states that the N.S.W. Minister for Works announces 
that steps will be immediately taken to put into operation a portion of the 
scheme drafted by Mr. Hay for dealing with Sydney's traffic. 1t is pro- 
posed to carry out the first section of the city underground railway at a 
cost of between £250,000 and £300,000. In view of the completeness of 
Mr. Hay's report the Minister considers a reference to the Works Com- 
mitiee unnecessary, and he proposes to introduce a short enabling bill. 

Newfoundland.— Official statistics show that the total value of 
competitive manufactured merchandise imported into Newfound- 
land during the year ended June 30, 1912, was $7.601.612. 

These goods were supplied by the United. Kingdom to the extent of 
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$3,484,615, the United States $2,569,539 and Canada $1,387,261. The 
proportion of duty free to dutiable goods was largest in the case of the 
United States, that country being favoured by the inclusion in the free 
list of construction materials and machinery for certain local industries. 
Amongst the dutiable goods were the following, the three sums mentioned 
in each case representing the imports from the United Kingdom, Canada 
and the United Sta‘es, respectively : Radiators and clectric lighting 
material, $24,104, $7,447, $36,141; locomotives, automobiles, &c., 
$19,420, $9,320. $18,969 ; iron of all kinds, $29,341, $4,601, $2,483 ; 
iron and steel bridges, columns, girders, &c., $1,740, $22,210, $2,754. 


FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate " says the Minister 
of Public Works has again been asked to urge the representatives of 
the Pacific Railway to come to terms as to the question of the crossing 
of the railway by the Mendoza tramway, so as to permit of the ex- 
tension of the latter to the Parque del Oeste. 

The Empreza de Luz y Fuerza, Mendoza, have commenced work in 
connection with their contract for the electric lighting of the suburb of 
Chacras de Coria. The company have also secured a similar contract 
for the Department of Guaymallen. 

Mr. R. H. Rarthland has applied to Buenos Ayres municipality for a 
concession for a service of electric trolley omnibuses between Flores, 
Belgrano, Plaza Constitucion and the Port. 

The Compañia Alemana Transatlantica de Electricidad having in- 
formed Buenos Ayres municipality that, in accordance with the terms 
of their concession, they had resolved to take advantage of the privileges 
accorded to the Lacroze Company by the decree of the National Govern- 
ment of Aug. 21 last, the City Council submitted the matter to a special 
Committee. This Committee report that as Lacroze Bros. have applied 
direct to the municipality for a concession under the same terms as those 
granted to the Alemana and Italo-Argentino Companies, they evidently 
do not intend to stind by the rights given them by the (Government 
decree, and if they do not adhere to those rights no other company can 
claim the privileges established by that decree. 

A svndicate of British, French, Belgian and American bankers are 
reported to have formulated a scheme for the building of an clectric 
power station at Buenos Avres for the supply of electricity for power and 
lighting at prices considerably below those at present prevailing. The 
proposed contract suiuplates that the plant shall become the property of 
the Government at the end of 1957. Italian financiers are also suid to be 
endeavouring to obtain a similar concession for a new company to be 
known as the ltalo- Argentine Compania de Electricidad. 

‘The electric light rt tion et G ner.l Alv s r (Buenos Aires), for which 
Mr. J. Brumana is conxsscn.r, is expected to b? inavgurated o1 
March 1 next. 

Messrs, J. G. White & Co. have applied to the Legislature of the Pro- 
vince of San Juan for a concession to utilise the various water powers in 
the province for electric power stations. 

By acquiring control over the Bahia Blanca and North- Westcra Rail- 
way Co. the Buenos Ayres and Pacific Railway Co.’s system now extends 
over the south-west districts of the province of Buenos Ayres. Tts ier- 
minus at Bahia Blanca is provided with a port having a low-water draught 
of 25 ft. and accommodation for 14 vessels. There are two grain elcva- 
tors now in use and a third is in course of construction on reclaimed ground 
provided on the landward ends of the moles. The new elevator will be 
driven by electric power and will have a central tower six storics high. 
Eleetri? lifts, automatic weighing machines and mixing appliances, 
elevated platforms fitted with electric bells, &c., are being provided for 
the rapid despatch of grain cargees, and a new mill has just been erected 
close to the elevators. Electric cranes, fitted. with portable elevators, 
arc provided to each ship. Vessels lie alongside quays of solid masonry 
and are served bv ar ilway having 30 sidings worked by elkceirie capstans, 
by means of which vessels can also enter aad leave the port without the 
aid of tugs. 

An experts report on the proposed electrification of the suburban 
service liae of the Bucnos Ayres and Westera Railway is under considera- 
tion. 

The electri: light station at Venado Tucrto was inaugurated on Dec. 1. 

It is stated that the new Buenos Avres tloating dock for the Argentine 
Government, the contract for which has been awarded to Vickers, 
Limited, will have compleic and self-contained pumping and clectric 
lighting installations. 

The chief of the Public Works Department ( Eagineer Castro) of Rosarta 
Municipality has presented t» the Mayor his report on the tenders re- 
ceived for public electric lighting. Nine tenders were received. ienr 
Castroco 1 ide sthit the concession should be for 20 years and recommends 
that the tender of the Rosario Electricity Co. be accepted, subject to 
the company eliminating the clause obliging the Municipility "* to pay in 
10 years the costs of all the installation.” He caleulates that this terder 
would be a saving to the Corporation during the 20 years of 5554.729 70 
(about £48,427). 


Austria-Hungary.--A consular report from Vienna states that the 
municipal electricity works were established in 1903, in which year 
the gross and nct revenues were £98.687 and £42,058 respectively 
— (6:8 per cent. on capital. In 1911 the gross and net revenues were 
£569.140 and 338.108 respectively 2 12:99 per cent. In 1914 the 
supply of electric light and power will pass entirely into the hands of 
the municipality. 
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Dairen.—4A consular report from Dairen, a port in South Man- 
churia in the occupation of the Japanese, states that the South Man- 
churia Railway Co. has electric light installatlons at four places along 
its line—Dairen, Mukden, Changchun and Antung. Receipts on 
account of electrical enterprises during 1911 were £68.669. of which 
£19,322 was the revenue of the electric tramways at Dairen. The 
company's new workshops at Shakakou, which is reached by electric 
tramway, were completed in October, 1911. 


Electric Traction in America.—On Tuesday the Great Falls (Mon- 
tana) Power Co. were given permission to transmit over the public 
domain, under Government regulations, power for the electrification 
of 450 miles of track on the main line of the Chicago. Milwaukee and 
Puget Sound Railway between two points in Montana and Idaho. 
The Secretary of the Interior (Mr. F isher) regards the scheme as the 
beginning of the electrification of all the transcontinental railw ays, 


Moroceo.—2 penings for British Traders.—The British Consul at 
Fez states that no British merchants have establishments in the 
Northern Interior of Morocco, and the number of Europeans there 
ig very small. 

The Moorish merchants, while they have an advantage as natives, have 
little or no aptitude for new ways nor any discernment for new wants. 
H the United Kingdom is to share satisfactorily in the future economic 
expansion of the interior no time should be lost in beginning to study the 
requirements and possibilities of the district. Experienced representa 
tives should be sent to the Fez district from time to time. The Consul 
believes that the impression that the extension of French political in- 
fluence implies increased unlikelihood of expansion of British interests is 
unfounded. 'Fhe British are well regarded by the Moors, who are more 
and more cager to deal with them. For the small trader, who must have 
a quick return for his money, the district at present is not very attractive, 
but there are openings for larger capitalists who can lay out, say. £2.500 
or more and hold out for a good return, and these openings include the 
institution of electrical works, the supply of electrical appliances and 
accessorics, and motor traction, while practic al mining Ope ‘rations will 
become feasible with the issue of the new mining law, now in preparation. 

Russia.—The Commission for New Railwavs has approved the 
project for an electric railway from Riga to Riga Strand, subject to 
the assent of Riga Municipality. 


Switzerland.— (Commercial Education —The American Consul at 
St. Gall has included. in a recent report, the following remarks on the 
above subject :— 

The Swiss Commercial Union, the chief aim of which is the education 
of voung men engaged in commercial pursuits, has a membership of 18,000 
with 87 district sections, ‘There were 525 classes under instruction during 
the past school vear with 11,800. pupils. Of these 49 per cent. were 
acquiring languages, 34 per cent. followed the commercial course, and 
17 per cent. general school studies. Apprentice examinations were held 
in 28 districts, and of 1,110 candidates 994 passed successfully. 


MISCELLANEOUS NOTES. 


Customs Decisions.— A Customs Tariff Guide Supplement (Nov. 5, 
1912) states that thermal electric baths are dutiable as to the cabinet 
at the rate of 35 per cent. and 30 per cent. and the electric heating 
portion at 15 per cent. and 10 per cent. ad val. under the General 
and the U.K. Preferential Tariffs, respectively, on importation into 
the Australian Commonwealth ; and on plain tee and elbow inspec- 
tion pieces of electric conduit the duties are 174 and 10 per cent., 
respectively, 

In further reference to the note i1 our last issue (p. 653) relating to the 
permission given by the Panama Canal Act for the free admission into 
the United States ef materials for the construction of ships’ machinery, 
the U.S. ‘Treasury have issued a circular which states that the following 
goods are excluded from the benefits of the Act: Machinery, including 
propelling: mechanism, and auxiliary machinery. permanently incor- 
porated in the hull of the vessel, such as pumps, steering wear, lighting 
plants, refrigerating plants, steam winches, hoisting engines, generators, 
motors, condensers, feed-water heaters, evaporators, switchboards, &c., 
and materials intended to be manufactured into articles of outfit or 
cquipme it, 

The Electrical Engineers’ Diary.—The 1913 issue of this diary, 
which has been published by Messrs. S. Davis & Co., 30, St. Swithin’s- 
lane, London. E.C. (2x. 6d.) contains, in addition to the usual 
sections of general] technical information, a section on lighting. 
heating and cooking. The sections on the uses of electricity in 
various industries has been extended, and particulars are given of 
the amount of power required for operating practically every class 
of industrial machinery. 

An important feature of the diary is contained in the list of the streets 
covered by the London clectrie supply authorities, with voltages and 
charges for current in each case, The data section is followed by diary 
pages interleaved with blotting paper. The publication is exceptional 
value for the price asked. 

Electro-Harmonic Society. —4 smoking concert will be given this 
(Friday) evening in the Kings Hall of the Holborn Restaurant, 
under the chairmanship of Mr. David Smith, 


Exhibitions.—An International colonial exhibition is to be held 
at Samarang (Netherlands Fast Indies) in Sept., 1914. Tho exhi- 
bition grounds will cover about 25 acres. The minimum charges 
for space will be about £1. 8s. per sq. vd. of floor space in a building 
and 14s. per s». yd. in the open. The exhibition will comprise 
sections for the industries of the Netherlands Indies, for foreign 
industries (including machinery and zppliances for (a) supplying 
motive power, (5) agricultural and forestry purposes. (c) industrial 
purposes, (d) general purposes and (e) household purposes); for com- 
merce; for traffic by land and sea; and for aviation. Applications 
for space by March, 1914, to the Secretary of the Exhibition, 
Samirang ortothe N. V. Nederlandsch Indisch F'ubliciteits Bureau, 
N.Z., Voorburgwal 254, Amsterdam. 

Forms of application for space in the Toronto Automobile 
Exhibition to be held from Feb. 20 to March 1 next, under the 
auspices of the Toronto Automobile Trade Association, can be 
obtained at the Board of Trade. 73. Basinghall-street, London, E.C. 
Further information regarding the exhibition may be obtained from 
Mr. E. M. Wilcox, 123, Bay-street. Toronto. The charge for space is 
2s. 6d. per square foot. 


Presentation.—On Saturday last two pleasing and informal 
gatherings took place in honour of Mr. F. J. Delves, who has for the 
past three. vears held the position of constructional superintendent 
in the sales department of West Ham Corporation electricity under- 
taking. which he has just resigned on being appointed electrical 
engineer to the United Malaysian Rubber Co.. Singapore. 

Previous to his engagement as constructional superintendent he was 
onc of the assistant engineers at the Canning Town generating station 
for a considerable period. The first of the gatherings was held at the 
headquaricrs of the department (84, Romford-road, Stratford), where, 
in the presence of large numbers of the staff, the engineer and manager 
(Mr. J. W. Beauchamp) wished good luek and God-speed to Mr. Delves, 
and culogised the good work he had done whilst in West Ham, at the same 
time presenting him, on behalf of the staff, with a pair of binocular field 
glasses fitted with prismatic lenses. 

Mr. F. J. DELvEs responded, and thanked Mr. Beauchamp and his 
friends for their kindness and good wishes. 

The second gathering took place in the evening, when Mr. Delves was 
entertained to dinner by a number of his late colleagues at the Con- 

naught Rooms (Great Queen-street. London, W.C.). Mr. F. Farndon, 
sales manager of the West Ham electricity department, presided. 

After dinner Mr. Farndon proposed the health of the guest of the 
evening, and Mr. Delves responded in suitable terms. 

Mr. H. H. Couzens, the late engineer and manager, made a short 
speech when proposing the toast of the prosperity of the West Ham 
Corporation electric supply undertaking, and said he felt sure that, 
although they had done big things already, there were still greater things 
to be achieved by them in the near future, and emphasised the necessity 
which every man placed in the enviable or unenviable position of chief 
engineer of an electricity undertaking felt of having an absolutely loyal 
staff around him, such as he had had whilst at West Ham, and he took 
that opportunity of again thanking them for the help they had rendered 
him whilst in charge at West Ham. 

Mr. DErLvEs, senr., engineer in charge at West Ham Cerporations’ 
pumping station (and father of the guest of the evening), proposed the 
health of the chairman (Mr. Farndon), and after the latter had replied 
there was a short concert of an improimn pti 1 character. 


Rules of Golf. —' Those of our readers who are interested in golf 
should make a point of applving to the Royal Insurance Co. for a 
copy of their revised edition of the Rules of Golf. 

‘This edition has been made necessary by the fact that the Roval and 
Ancient Golf Club of St. Andrews has recently made certain important 
changes in the rules of the game, and has also decided to approve a series 
of rules for bogey competitions. The Rules are issued by the company in 
a very handy form, with a comprehensive index. 

Shipping Literature. —We have received a copy of the fifteenth 
New,Year's Number of the “ Syren and Shipping.” 

It n published at Is.. contiins 300 pages, is well printed and pro- 
fusely illustrated and contains a presentation portrait of Sir William 
Nelson, besides portraits of other celebrities in shipping circles, and many 
interesting illustrated articles, reviews of the year's shipbuilding, the 
iron, steel and coal trades, marine insurance, freight markets, &c. 

The “ Steamship” for January (price 6d.) is also a special number, 
containing illustrated articles by W. P. Durtnall and Wm. Weir, ship- 
building and marine engineering returns, records of wrecks and casualties, 
Board of Trade i inquiries, &c. 

* Willing's Press Guide," 1913. —W'c have received a copy of the 
1913 edition of this useful annual. 

As usaal, it contains a vast amount of useful information in a handy 
and compact form, In additi n to a general alphabetical list of British 
newspipers and periodicals, the book contains lists of Colonial, American 
and Continental papers and British newspapers and periodicals arranged 
alphabetically (1) in counties, (2) in towns, (3) according to trades, &c., 
and (4) according to periods of publication. There is also a section 
giving the London addresses of colonial and foreign newspapers, &e. The 
price of the book, which we have always found accurate and reliable, 
is ls. 
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TENDERS 


Armoured Telegraph Cable. 

Tenders are invited by the Commonwealth of AUSTRALIA for 
the supply and delivery of armoured telegraph eble at Perth. 
Tender forms, specifications, &c., may be obtained at the 
Commonwealth Office, 72, Victoria-street, London, S.W. See 
also an advertisement. 


Turbo-Alternators, Water-tube Boilers, &c. 

GLascow Corporation invite tenders for the supply of two 
turbo-alternators of at least 6,000 kw. capacity (1.500 revs. per 
min.), with condensing plant and accessories, and large Water- 
tube Boilers of not less than 6.000 sq. ft. heating surface. 
Specifications and forms of tender from the chief engineer, Mr. 
W. W. Lackie, 75. Waterloo-strect, Glasgow, and sealed offers 
must be lodged with th» town clerk, Mr. J. Lindsay, City- 
chambers, Glasgow, by 10 a.m. Jan., 21. 

Oil or Gas Engine and Dynamo. 

The Urban District Council of BrsPHAM-WITH-NORBRECK 
invite tenders for supply and erection of one Oil or Gas Engine 
direct coupled toa 100 kw. Dynamo. Specifications and form of 
tender from the clerk to the Council, Mr. J. W. Tickle, Council 
Offices, Bispham, near Blackpool, to whom tenders must be 
sent by noon of 18th inst. Plans of the electricity station 
buildings may be seen at the Council offices, at the electricity 
works or at the offices of the consulting engineer, Mr. J. W. 
Speight, The Elms, St. Anne’s-on-the-Sea. 

E.H.T. and H.T. Switchboards. 

ATHERTON Urban Council require tenders by Jan. 29 for supply 
and erection of one e. h.t. and one h.t. Switchboard. Particulars 
from the Resident Engineer, Electricity Works, Atherton, 


Electric Motor. 
EPsow Urban Council require tenders by 6 p.m. Ji an. 14 
(from tirms who have already supplied machines to the Council) 
for the supply of an Electric Motor. Forms of tender, &c., from 
the Engineer. 


Electric Lamps ; and Maintenance of Telephones and Bells. 
CAMBERWELL (London) Council require tenders by 5:30 p.m. 
Jan, 20 for one or three years’ supply of Electric Lamps and for 
maintaining private Telephones and Electric Bells at the Town 
Hall and at Grove Vale (Dulwich) depot. Forms of tender from 
the Borough Engineer. 


Steam Turbine and Alternator. 
EASTBOURNE Corporation want tenders by first post Jan. 14 
for supply and erection of 1,000 kw. horizontal Steam Turbine 
and Alternator. Specifications from Borough Electrical Engineer. 


Trolley Wire ; and Towers for Motor Wagons. 
 LowNpoN County Council require tenders by 11 a.m. Jan. 14 
for supply of 31 miles of 4/0 Grooved Trolley Wire and Four 
Towers for motor wagons. Forms of tender, &c.. from the 
Chief Tramway Officer, 62, Finsbury-pavement, E.C. 

Stores for Electricity Supply Department. 

Istincron (London) Council require tenders by noon Jan. 29 | 
for one year's supply of Arc lamp Carbons and Globes, Trans- | 
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formers, Meters, Cables, Terminal, Service and Network 

Boxes, Tapes, Oils, &c. Specification from the Town Hall, 

Upper-street, N. 

Insulating Materials, Electrical Sundries and Tramway Stores. 

BIRMINGHAM Tramways Committec require tenders by noon 

Jan. 27 for 12 months’ supply of Stores, including insulating | 

materials, electrical sundries, oils. grease, castings, &c. Forms 

of tender, &c., from the General Manager. | 


Carbons, Meters, &c. 
PryMovru Corporation want tenders by Jan 23 for 12 months’ 
supply of Are Lamp Carbons, Electricity Meters, Oils, Waste, 
&oc., for their electricity and street-lighting departments. Speci- 
fications from the Borough Electrical Engineer. 


Overhead and Car Fittings, Lamps, Cable, Insulating Material and 
General Tramway Stores. 

SHEFFIELD Tramways Committee want tenders by Jan 23 for 
two years' supply of Car and Overhead Line Fittings, Power 
Station supplies, Lamps, Cable, Insulating Materials, lron- 
mongery, Castings, Oils, &e. Forms of tender, &c., from the 
General Manager, Division-street, Sheftield. 
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Lighting Sets for Fire Engines. 

EprNGUCRGH Corporation want tenders by Jan. 15 for supply 
of two Lighting Sets (including Dynamos, Batteries and Lamps 
for petrol motor fire engines. Specifications from the Fire- 
master, Fire Brigade Headquarters, Edinburgh. 


Wattmeters, Chemicals, &c. 

West Ham Council require tenders by noon Jan. 24 for 
supply of a.c. house service Wattmeters, Chemicals and Engine- 
room Stores. Forms of tender from the Electrical Engineer, 
84, Romford-road, London, E. 

Electric Lamps, &c. 

The MeErroronitan WATER Boarp, Savoy Court, Strand. 
London, W.C., require tenders by 11 a.m. Feb, 4 for 12 months’ 
supply of Electric Lamps and accessories, &c. Forms of tender 
from the Clerk. 


Rotary Converter Plant. 

The directors of the BomBay, BARODA & CENTRAL INDIA 
RAILWAY require tenders by noon Jan. 24 for the Supply of 
Rotary Converter Plant. Forms of tender, &c., from the com- 
pany's offices, 110, Bishopsgate, London, E.C. 

School Lighting, &c. 

Lonpon Country COUNCIL require tenders by 1] a.m. Jan. 20 
for Electrical Installation Work at Camberwell School of Arts 
and Crafts (436 lighting points, fire-alarm bells and wiring for 
power and electric clocks) and at Vauxhall-street Elementary 
School (about 300 lighting points). Specification, &oc., from the 
Chief Engineer, Spring Gardens, S.W. 

Electric Cables, Lamps, &c. 

The Broken HILL (Victoria) Propy. Co. (Ltd.), Melbourne, 
require tenders by Jan. 22, 1913, for 12 months' supply of 
General Stores, including Electric Cables and Lamps, Copper, 
Iron, Oils, &c. Schedules, &c., can be seen at the Company's 
London offices, 3, Great Winchester-street, E.C. 

Ammeters, Voltmeters, Transformers, &c. 

Tenders are invited for the supply of 20 electrical instru- 
ments, consisting of portable Ammeters, Voltmeters, Trans- 
formers, &c., to the City of MELBOURNE. Specification, tender 
form, &c., from the Agents of the City Council, Messrs. 
Mellwraith, McEacharn & Co. Propy. (Ltd.), Billiter-square 
Buildings, London, E.C., to whom tenders by noon Jan. 241, 

Rotary Converters. 

Tenders are invited for the supply, delivery and erection in 
Melbourne of four 1,500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c., from the Agents for the 
City Council, Messrs. Mcllwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C. "Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 

Diesel Engines, Dynamos, Switehboard, Mains, &c. 

Tenders will be received by the Town Clerk, TirAMES, New 
Zealand, up to 3 p.m. Jan. 30, for (1) the equipment of the 
power station with two 150 B.n.r. Vertical Diesel Oil Engines, 
direct coupled to two 100 kw. (normal) *hunt- Wound Dynamos, 
with Switchboard and Enginc-room Traveller, &c.; and (2) 
Overhead Mains and Street. Lighting Equipment, the feeders and 
distributors to be of hard drawn stranded aluminium, and the 
lamps of the wire-drawn metal-filament type. Specifications 
from the Town Clerk. but copies may b? seen at the Board of 
Trade, 73, Basinghall-street, London, E.C. 

Steel Standards and Poles. 

Extension of Time.—The time for receiving tenders for the 
supply of 1,700 steel standards and 500 steel poles for the LAKE 
COLERIDGE (New Zealand) hydro-electric power scheme has 
been extended from Jan. 6 to Jan. 27. 


Weir Feed Pump, Steel Piping, &c. 
WELLINGTON (N.Z.) Corpn. require tenders by 4 p.m. Feb. 6 
for supply of a Weir Feed Pump. Wrought Steel Piping and c.i. 
Fittings for the Electric Tramways Department. Conditions 
may be seen at 73, Basinghall-street, London, E.C. 


Electric Cranes. 
Tenders will be received at the Ministry of Public Works, 
Monte Video (Uruguay) on March 29 for the supply of five 
Electric Cranes for the port of MoNTE VIDEO. 
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Telephone System. 
Tenders will be opened on Jan. 27 at the offices of the Direc- 
cion General de Comunicaciones, Havana, for equipping a 
telephone system within a radius of 6] miles of REAL CaMPINa, 
Término Municipal de Cienfuegos, Santa Clara (Cuba). 


Electrie Cranes. 

The Uruguayan Ministry of Public Works require tenders by 
3:30 p.m. March 29 for supply and erection of five Electric 
Gantry Cranes for the Customs warehouses MONTEVIDEO. 
Specification, &c., from the Secretary, Ministry of Public Works. 


Equipment of Power Station and Distribution Network. 

The Po:ts Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO. Specifications can b2 ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W 
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Greenock Corporation have placed an order with the British 
Westinghouse Co. for a Westinghouse-Rateau turbine and alternátor 
of 3,000 kw., with Westinghouse condenser and Leblane turbine- 
driven auxiliaries. Tenders were also received from the A.E.G. 
Electric Co., Belliss & Morcom. British Thomson-Houston Co., 
Brush Co., Dick, Kerr & Co., J. Howden & Co., C. A. Parsons & Co., 
Richardsons, Westgarth & Co. and Willans & Robinson. 


Stepney (London) Council have accepted the tender of W. T. 
Henley’s Telegraph Works Co. (at £8,886. 10s.) for a triennial supply 
of cable. 

Tenders were also received from the British Insulated & Helsby Cibles, 
(£9,058. 15s.), Callender's Cable & Construction Co. (£9,100. 5s.), W. T. 
Glover & Co. (£9,176. 5s.), Western Electric Co. (£9,197. L5s.), ard 
Siemens Bros. Dynamo Works (£9,234. 15s.). 

The tenders of the Albion Clay Co. and Siemens Brothers & C». have 
been accepted by Stepney Council (at £2,481. 1s. and £1,228. 65. 8d.) for 
triennial supplies of stoneware conduits and troughs and covers. 

The following tenders have been accepted by Salford Council :—  ; 

A. E. Dean & Co., additions to switchboard at dispensiry, £60, 
General Electric Co., electric fittings, £74. 12s. ; E. M. Evans & Sons 
wiring, £25. 15s. 6d. 

On Wednesday Sunderland Council accepted the following tenders : 

Dick, Kerr & Co., alternator slip rings ; Electrical Co., e.h.t. fuses ; 
R. O. Heslop & Son, block tin ; W.G. Farrow & Co., box frame and covers ; 
Babcock & Wilcox, boiler fittings; British Insulated & Helsby Cables, 
house service boxes and fuse boxes. 

In connection with the scheme for the electrification of the L. & 
N.W. Railway's suburban lines, a contract for widening and altering 
the main lines from Chalk Farm to Willesden has bzen let by the 
company to Walter Scott & Middleton at upwards of £50,009. 


Hackney (London) Council have accepted the tender of W. Geipel 
& Co. for a supply of flame arc lamp carbons. at £2. 15s. por 1,090 
pairs; and that of the Sloan Electrical Co. for long open-type are 
lamp carbons and short ditto, at £3. Ss. and £2, 17s. per 1,000 pairs, 
respectively. 

The Hart Accumulator Co. (Ltd.) have secured the contract for 
the storage battery (1190 ampere-hours capacit;) for Yellowgrass 
electricity works, Saskatchewan, Canada. 


Talcahuano (Chile) Electric Light Works.— Messrs. Gillespie & 
Beales, purchasing engineers for Messrs. Martin Bros., Valparaiso, 
have recently placed the following orders :— 

Generators, Laurence, Scott & Co.; battery, &c., Hirt Accumulator 
Co. ; switchboard, Ferranti (Ltd.) ; cables, W. T. Glover & Co.; crane, 
Holts & Willetts; stecl poles, Stewarts & Lloyds; lantern: and fittings, 
Haydn T. Harrison ; and asphalte flooring, Limmer Asphalte Paving Co, 


Commonwealth Contraets.—The following tenders have been 
accepted by Australian Commonwealth Government depart ments :— 

Postmaster-General’s Department, Melbourne. —Maritime Wireless Co. 
(Shaw system,) 5 kw. 500 period converter, £325; wo tuners, £105 ; 
and six 7 kw. rotary converters, £1,900. 

Postmaster-General’s Department, Sydney.— Wabone, Feez & Co., 380 
tons g.i. wire, £11. 2s. 6d. per ton ; 280 tons ditto, £11. 9s. 6d. per ton ; 
420 tons ditto, £12. 7s. 6d. per ton ; 740 tons ditto, £12. 14s. 6d. per ton ; 
32 tons ditto, £15. 16s. 6d. per ton. 

Postmuster-General's Department, Brisbane. —Brisbane Electric .l Co., 
2.000 “ Hellesen ” dry cells, 2s. 9d. each. 

Postmaster-General’s Department, Hobart.—J. Bartram & Son, switch- 
board (100 lines), £36. 

Victorian. Railways Department.—Inglis, Smith & Co., Gardner gas 
engine and Cambridge generator, £402; British Insulated & Helsby 
Cables, 1,000 ft. insulated cable, £363, and 5 miles h.d. eable, £123; 
R. Johnson. Clapham & Morris, 10 tons telegraph wire, £13. 10s. per ton ; 
Píati, Pinschof & Co., pump and motor, £140. 
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PATENT RECORD. 
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SPECIFICATIONS PUBLISITED. 


The following abstracts from some of the specifications recently published have been specia" y 
compiled by Messrs. MEwBURN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
C ca aay pori ME , 

enever the date applied for differs {rom the date on which the application w Saar 
the Latent Ogice, the former is given in brackets after the tile. í as (odradi 
1911 SPECIFICATIONS. 

19.923 Tesrrur & Ricpy. Electric furnac:s. 

20,105 SrELJEs. Typ2-printing electric telegraph systems. 

29.107 SrEL]Es. Typographiz and lic: roctiving instruments for electric telegraph 
systems. 

232258 Aron & Harrison. Elctrically-operat:d time indicating devices, 

23.789 Otiver. Apparatus for automatically operatine gas cr electric lamps. (26 4.12) 

21.552 MARINO. Process for reducing soluble metal sa.ts for the purpose o: subsequently 
electrolytically depositing th: metals present in said salts, 

27.163 Priest. Automatic el:ctric fire extinguishers. 

27.276 WESTINGHOUSE BRAKE C». & Peter. Railway signalling systems. 

27.560 Taylor. Means for and methods of clearing faults on alt:rnating-current sys- 
tems. (Coznate applications, 11.560,12 and 12.509.12.) 

27.801 NogsprFELDT. Prepayment attachments for electric current limiting d: vices. 

23.42) MorRISON. Miners’ safety lamp electric ligat fitting. . 

23913 RANKIN & CHLORIDE ELECTRICAL STORAGE Co. El-ctric r.gulating or cqualisirg 
apparatus. 

The invention relates to the means emrloy:d for controlling bcoster battery 
plant of the typ? in which external automatic d:vicss are utilis:d for regulatine the 
booster field. The obiect is to provide means whereby small exciters and regulatcrs 
can bs utilised in combination with large size boosters or driving motors in fiywheel 
equalising plant, without in any way impairing the efficiency of the plant for vcltage 
or Current equalising purposcs in the known manner. The invention comprises the 
provision in cl.ctric regulating or equalising apparatus of an automatic r:gulaicr in 
combination with a variable voltage reversible exc.t r arrane.d in seri:s with and :o 
as to act as a starting agent or boost:r in a fi:ld, th? variation of which is the cause of 
the equalising action. 

29.027 Nasu & WESTERN ELECTRIC Co. Intercommunication telephone systems. 
29,318 Cark. (Compagnie Internationale des Accumulateurs Vedeka.) Seccrdary cr 
stroag? batteries. 

Relates to s:condary batt:rizs of th» pastzd <lectrcde typ, which by reason of their 
electrical capacity and mechanical strength for a given weight are specially suitable 
for traction purpos:s. In a c ll or el:ctrode constructed in accordance with this 
invention th» active mat:rial is support.d by a structure of insulating materizl ard 
is provided with conducting wires for distributing the current through the mass cf 
ta» active material. Each el:ctrode is envelop:d in a pyroxylin porous sheath, 
separators being int:rposed between adjacznt electrcdes of opposite polarity. ard the 
whole assemblag2 of electrodes and separators is maintained under pressure applicd 
in a direction normal to the contiguious surfac:s of th? elsctredss and separatcrs. 

22,326 CowcHER. Electric ignition apparatus for int2rnal-combusticn engints. 


1912 SPECIFICATIONS. 
722 B.T.-H. Co. & HoLpEN. Electric clocks. 

1,554 Siemens Bros. & Co. (Siemens & Halske Akt. Ges.) Methcd of neutralising 
clectric charg:s formed on txtiles, fibres, paper and lik» materials during the 
working proc:sses. 

2,423 Lowy & MuLLER. Proc?ss for the production of non-porcus el:ctrc-d- positcd 
coatings upoa metal sheet. - 

3211 Lucas & Epwarps. Electric hand lamps. 

3.650 Scut:ck. Dynamo-electric generators for velocipsde lamps and th» lire. 

4.417 Burkitt. Arc lamps. 

5,551 Fooor. Apparatus for connecting conducring wires, cables and the like. 

6,139 HumPHReys. Maenstic chucks. 

6.23) Butters LTD. & Twiss. Electric insulators. 

6,937 A. C. Cossor (LzD.) & STENNING. Electrical condenser. 

6,933 PopLEsAK. Inductor alternator. 

R.lates to electric generators designed for us? in connection with ignition systems 
for explosive engines and mor? particularly with an alternator of the inductor type 
wherein the movable inductor vari:s th? path of the magastic flux alternately through 
and outside the windings of the fisld to induc: E.M.F. in such windings to produc? 
current of the desired intensity for igniting the explosive charges of the engine 
taroueh an appropriate sparking device. According to this invention a gencrater of 
el-ctric current having a field structure consisting of magnets and pole-pi:css, outer 
and intermediate polar projections on said pole-pieces and a movable inductor 
adapt:d to vary the path of the magnetic flux, the employment ot laminated and 
sectional pole-piec?s provided with windings thereon ard having rec sses at each 
section end, including long and short bars alternately arrang:d with the er.d of the 
first named bars projecting outwardly beyond th? ends of the s:cond nam: d bars to 
enter and contact with the walls of the corresponding recsssess in an ad'oinine section, 
te ends of the last named sections being in contact with the portions of the pel:- 
piscos between the rec?ss?s thereof. ; l 

8,058 Weisse, Electric incandescent lamps with bipartite bults. (6,4.11.) 

8,767 Moore. Form of zinc for galvanic batteries. 

8,932 Soc. A. GRANOUX ET Cie. Apparatus for producing elzctric contacts at adjust 
abl: periodic intervals. (10,10;11.) 

12,379 RosERT BoscH (FIRM oF). Timing devices for th» electric igaition of int.rnal- 
combustion engin:s. 14;7/11.) 

12,604 WESTERN ELECTRIC Co. (West.rn Electric Co.) 

12.761 Sır W. G. ARMSTRONG. WHITWORTH & Co., & WRIGHT. 

13.425 Copying or like telegrapgic apparatus. 

13,487 ZABRISKE. Electric motor. (15/7/11.) l 

Relates to an electric motor of the series commutator type which is provid: d with a 
casing enclosing a number of magnet pole-piec-s intermediate, which 1s a rotary 
armature mount2d on a shaft and provided with a commutator, the strength; cf th? 
magnetic field and the voltage impressed upon the armature b:ing vari-d by th? 
sp2ed, of the motor being controlled by means of a controller comprising à number 
of contacts adapted for connection by a moveable controller member opzrable by 
maans exterior to the casing. According to this invention th? contacts are arranzzd 
within the motor casing concentrically with th» motor shaft and in clos? proximity 
t» and within the magnetic influenc? of th» pole-piscss. 

13,531 SmitH. Portable electric-battery lamps. (Divided application on 13,758 11. 
8/2) . 
15,322 S:EMENS Bros. & Co. 


electric resistances. . 
R lates to a resistance bridge in which when a galvanometer forms one arm. th? 


other three arms are formed of constant resistanc:s adjusted so as to balanc: t 
bridg:, and of which one diagonal contains a current sourc? of constant E.M.F. and 
the other diagonal an adjustable resistanc?. SO that th» value of any resistance 
inserted in series with th» galvanometr is determined by multiplying the scale read- 

inz of th? galvanom:ter by a factor depending upon the said adjustable resistanc?. 

17,578 Low. Electrodes for use in arc lamps. l 
Relates to an electred2 construction adapted for us? in arc lamps of the kind 
wherein the el:ctrodss are arrang:d coaxially end to end. According to this invan. 
tion the electrode comprises a body portion preferably cylindrical in form and having 
a longitudinal opening extending therethrough, which opening may b» closed at one 


end if desired. Th2 body portion of th» electrode is divid-d into two or mor? sections 


s:parated by an air-gap, CT, if desired, the space between these portions may bs fillsd 
with an insulating material and the same may be joined tog-ther at one end. 
23,392 HAILWOOD. Pa:umatic locks for miners. electric or oil safety lamps and ms 
for actuating such locks.  (Divid:d application on 24,305, 11. 2,11.) 


21,231 STASSANO. Electric furnac?s. (Addition to 8,991, 11.) = 


Tel2phone rep^aters. 
Electric boat hoists. 


(Simens & Halsk2 Akt. Gs.) Devices for measuring 
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PARLIAMENTARY INTELLIGENCE. 


(Continued from page 692.) 


Mr. PARKER: And this is the only evidence you have got as to your 
suggestion that the Postmaster-General was acting as an agent for the 
Marconi Company in this matter. I wanted to find out what was the 
basis upon which the suggestion was made, and, speaking for myself only, 
] consider it a disgraceful charge to bring on such a small basis. 

By Mr. FaLcoxER : What harm would there be in the British Govern- 
ment acquiring the whole of the Poulsen rights for the erection of these 
stations; what political objection could there be 7—I am not a poli- 
tician, but I should hesitate very much if F were a statesman. | should 
thnk it might lead to many political disputes with foreign countries. 

Then as to your submission that in order to bring this commercial 
transaction with the Marconi Company to a successful issue it became 
necessary for the Postmaster-General to agree to a provision in the 
agreement (clause 3) giving the Marconi Company a five years’ mono- 
poly. The commercial transaction you referred to was the purchase of 
the Poulsen rights ?— Yes. 

What connection is there bet ween the purchase of the Poulsen patents 
and clause 3 of the Marconi agreement ?—Clause 3 gives a five years’ 
monopoly to the Marconi Company, with the result that during these 
five vears no competitive system could live because no one can do busi- 

ness in wireless telegraphy except with the licence of the Government. 

Show me where the Government is precluded from " granting a 
licence " for five years ?—The Government precludes itself from entering 

into any contract during the five years for such an installation. 

But that is for the erection of a station for the Government, anu nas 
nothing to do with granting a licence to somebody else to erect a station. 
Apart from that, assuming the Government are precluded from granting 
a licence, what is the connection between that and the Poulsen Com- 
pany ?—The Poulsen Company is not in a position to do business for five 
years in this country, and, therefore, their patents are running out, and 
the only thing is to sell them for what they will fetch, and the only buyer 
is the Marconi C ompanv. 

Is the idea that with the view of making the Poulsen patents woithless 
and buying them cheap the Government enter into this clause 3 of the 
agreement ?—That is my suggestion. 

But your observation or suspicion would be entirely removed if before 
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MUNICIPAL REPORTS AND ACCOUNTS. 
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NEWCASTLE-UPON-TYNE CORFORATION ELECTRIC 
TRAMWAY ACCOUNTS, 1911-12. 


The receipts of the Newcastle Corporation Tramways for the year 
ended March 31st last constituted a record, due mainly to the pros- 
perit y of the local industries and to the phenomenally fine weather 
that prevailed throughout the whole of the year. Moreover. the 
traffic revenue during the coal strike showed an increase, due in some 
measure to the local railway facilities being curtailed over that period. 
A full service of cars was maintained during the strike, but a large 
stock of coal at an increased price had to be obtained to meet this 
emergency. The effect is shown in the increased power expenses. 
In regard to the latter, it may be noted that, due to the agreement 
arrived at with the Newcastle-on-Tyne Electric Supply Co. in con- 
nection with the supply of electricity in the Walker area, the item 
“ Electricity purchased " for that area now appears in the accounts 
for the last time. : 

Particulars of the operation of the system are set out in the fol- 
lowing table and analysis, which show the progress of the under- 
taking during the last three years and the cost of operation per car- 
mile for the last two years. In connection with certain items in the 
accounts it may be mentioned that the tramway undertaking sup- 
plies the electrical energy for the public lighting and for certain 
Corporation buildings. 

The total number of passenger cars in stock at March 31st last was 
186, 60 of these being single-deck cars, whilst 53 of the double-deck 
cars are fitted with top covers. 


—— 
€ 


Year ended 


March 31, 


— March 31, | March 31, | 
1912. 1911. | 1910. 

Number of passengers carried ........ [49,348,688 | 45.335.207 | 44.516,958 
Car mileage......... TT | 4,593,419). 4.437,039 , 4,430,085 
Total traffic receipts ............LLsueuss. £223.565 | £206.130 | £203.339 
Average traffic receipts per car-mile.] 11-68d. 11:15d. 1L'01d. 
Total No. of units used for tractioti 

and car lighting............ MEA SO] 8,745,068, 8,481,806) 8,213,651 
Ditto percar-mile .....,.ccccccsesseecssse| D904 1:911 1:851 
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FINANCIAL MATTERS. 
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the Marconi agreement was entered into any idea of acquiring the 
Poulsen patents by the Government had been abandoned, if it ever 
existed ?—1f there was no idea whatever of buving the Poulsen patents 
that could not have been the object of clause 3. 

Yesterday (Thursday) Mr. Egzar's examination was concluded, and Sir 
George Croydon Marks was recalled and further developed his criticism 
of the proposed agreement with Marconi's Company. 

Sir George Crovdon Marks will be furtherexamined when the Committee 
meet on Monday next. 

Statements have been published to the effect that an Interim Report 
is about to be published by the Select Committee who are inquiring into 
the Marconi Agreement. One public journal has announced that “a 
somewhat startling development unconnected with the evidence " before 
the Committee is likely to arise. Our inquiries have failed to confirm 
anv one of the statements, the ground for which appears to be that the 
proceedings have arrived at à stage when it isessential that certain matters 
should be inquired into by a new committee formed of wireless experts. 


THE MARCONI AGREEMENT WITH NEWFOUNDLAND, 


In the House of Commons on Jan. 1 Major Archer-Shee asked the 
Postmaster-General if he had seen a copy of the agreement between the 
Marconi Wireless Telegraph Co. of Canada and the Newfoundland 
Government ; whether this agreement gave a complete monopoly for the 
erection of wireless telegraph stations in Newfoundland; and, if so, 
whether the Government intended to make any protest against the 
ratification of the agreement. 

Mr. H. SAMUEL said he had not seen the agreement. He had asked the 
Colonial Office to cable for a copy of it, but it had not then arrived. 
The matter was within the discretion of Newfoundland, over which the 
home Government had no control. 


THE IMPERIAL WIRELESS CHAIN, 


In the House of Commons on Wednesday, the Postmaster-General - 
informed Major Archer-Shee that no tender had been received from the 
Gesellschaft für Drahtlose Telegraphic (Telefunken), but after the Marconi 
tender for the Imperial wireless chain of stations had been accepted the 
managing director of Siemens Bros, & Co. (who operate the Telefunken 
system in this country) sent in to the Post Office particulars and cost 
of a Telefunken equipment for a 2,090 miles simplex station. 


MLINI 


pc Per car-mile.—, 


Traffic Expense3. 1911-12. 1910.11. 
Superintendenee.....esseeee 0 £5090... 003d. ... O05. 
Wages of motormen and conductors ...... 41,786 ... 2-18d. ... 2-16d. 
Wages of other traffic employés ........ esc 3,031 ... 016d. ... 0:15d. 
Cleaning and oiling ears... ............... es 0 6,482 ... 04d. .... 0:324. 
Cleaning track ...............-. jeudi esses 1,4099 ... 008d. ... Oid. 
Fuel, light and water for de pots ............ 880 ... 0-05d. ... 0-044. 
Ticket check ........ E E TAA VDS TUS . 23,569 ... 0-19d. ... Oled. 
Uniforins and badges.............. eere 1,392 ... 007d. ... 0-05. 
Miscellaneous ........... —— —— € 1,815 ... 0-09d. ... 9-09d. 

Total Traffic Expenses ................. £60,663 3-lid. 3-08. 

Genéral Expenses. | 
Salaries ............. dtm DI EE RAMADAN US wee £2,998 ... 0:16d. ... 0:16d. 
Store expenses ..e.ssesssesesesrossesocereeeeeee 509 ... 0-03d. ... 0-041. 
Rents and wayleaves...... —€— P 188 ... 0-01d. ... 0-0Id. 
Rates and taxes ......... EOE 10,017 ... 0:52d. ... 0-48d. 
Printing and stationery.............. eee 308 ... €-01d. ... 0-01d. 
Fuel, light and water for offices ............ 83 ... 0-00d. ... 000d. 
Law charges ........eeeeeeeee eee nnn 116 ... 0-01d. ... 0-04d. 
Accident, insurance and compensations . 1,511... 0-08d. ... 0-154. 
Fire and other insurances ........... eee 514 ... 0-03d. ... 0-034. 
Miscellaneous ...... — thse ubia Cis CE RUE. 1,486 ... 09:08d. ... 0-074. 

Total General Expenses .................- £17,130 0-93d. 0-94d. 

Repairs and Maintenance. 

Permanent way ............ Speco iinne . £5,801 ... 030d. ... 0:35d. 
Electric equipment of line.................. ; 3,612 ... 0-:19d. ... 0-134. 
Buildings and fixtures ............ eere 663 ... 0-03d. ... 0-04d. 
Workshops, tools, &c. ......... eere 3.143 ... 0-17d. ... 005d. 
i C 13,355 ... 070d. ... 0-66d. 
Other rolling stock ................ EPPES T 499 ... 0-03d. ... 0-02«. 
Miscellaneous ....... deua eeu SE aa Ud Rd qus — o8 ... 0-00d. ... 0-01d. 

Total Repairs and Maintenance......... £27,122 ]-42d. ] 26d. 

Power Expenses. i 
Cost of generation & distribut'n (see below £12,069... — an  — 
Electricity purchased from Newcastle 

Electric Supply Co. ............. esee 936 ... — .. — 
Total Power Expenses ............... s. £13,005 O-ONd. — Q0-67d. 
Public lighting expenses ............-. esee, £3,492 ... 0-18d. ... U-17d. 


TOTAL WORKING EXPENSES (ec. capital 
charges) ssesseosssossessseeseoeaereeeeceecoeos 122,012  6'38d. 6' 16d. 
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Per tar- mile. 


Capital Charges. 1911-12. 1910-1!. 


Interests eoe pb vene aa £39,972 ... 1:62d. ... 1-694. 
Sinking fund... idee xe ert Es 39,314 ... 2-05d. ... 2-04d. 
Total Capital Charges .................... £70,286 3-67d 3-73d, 
TOTAL WORKING EXPENSES (inc. capital l : d 
ducc Me PA £192,298  10-05d. 9-894. 
Bpec'al Charges. 
Special rents, Wee acer chia vcr exer ' £1,118 ... 0:064. ... Olid. 
Income tax 442: I DesUR Enea EE Uer 2,697 ... O-14d. ... 0-14d. 
Commuted payments to Newcastle Elec. 
tric Supply Cos cscs pach ncecssvesatensaveces £12,250 ... OB... — 
Reveru-. 
Traffic reccipts (pagsengersz) ...cccccseeeeees £214,778 ...11-224d. ...10-72d. 
Traffic receipts (parcels) ..................... 1,812 ... 009d. .., 0-07d. 
Public lighting, &c. ...,.................. es. 5,402 ... 0-29d. ... 0-30d. 
Advertising cn cars ..,.......eeeeeeees OE 3,033 ... OJR... 0-18d. 
TACTICS Ess etic (ox t ETE ets 3.998 ... 0-19d. ... O-18d. 
Rents and misccllancous..................... 914 ... 0-05d. ... 0-05d. 
TOTAL REVENUE... eee £230,232  129'0'd. 115528. 
Palance Rec Tem £21.869 ... 1-14d. ... 1-36d 
This balance is allocated as follows :— = | 
Contribution to rates (ez. profita).......... eere £12,0)) 
Li.toinierest, &2., cn unexpired horre (tr mw zy bens 1,442 
To reserve end renewzl; fund .................. eese . 8,37 


The amount of the Reserves and Renewals Fund at March 2T, 1912, - 


was £104,072. 
The details of the cost of producing and distributing the power, 
including cost at substations, are as follows :— 


POWER GENERATION AND DISTRIBUTION. 


Total number of units generated .............. Gish 10,703,148 
Per unit generated. 

iai PT £5,417  ...... .0-121d. 
Oil and waste: .........ccccccececccccsseees 275 ....... 0-006d. 
brio a c E 164 ...... 0-004d. 
Salaries and wages.........cscceseencsesees 3.092 . ...... 0-060904. 
Miscellaneous ................. esee 20] ius 0-006d. 
Repairs to steam plant ................... lodi: ius 0-035d. 
» . electrical plant ............... 420 ...... 0-099d 
» cables, &c. assceeadesectaises T AGRI ...... 0-013d 
» buildings ...................... 253 ...... 0-006d 
£12,068 0-269d. 


The capital expenditure during the year was £5,763; adding £342 
for liabilities incurred but not paid, makes the total capital outlay 
at March.31, 1912, £1.176,339. The various items forming this total 
are as follows :— 


CAPITAL OUTLAY. i 
Permanent. Way reies erea ia EE nas £616,304 


bd mc m 21,697 © 
Boiler house...... ............ sees E E NS 13,994 . 
Engine house................ ee. isa Pevasa is ues less da kb va 105,588 
River pumping 524 agme ere ps esp predic bn ck pa Codaqus 14,202 
Accumulators ...............«. àv een TP déccosotesbs TP à 7,174 
uc Mm" 25,899 
Cash offices ....... Pxnebist deer Di e dco: TE PEE 803 
Sub-stations, switchboards, &c...........- eee nnne . 1,044 
Carsheda $5 uoce ea Er a ENT ETE: SEAT EDS PU de S DE KDEMÓ 122.186 
p m TM 146,950 
Tower wagons, &c.. ............... T —Á— ——À —— 2.123 
Purchase of tramways, &c. .............. TM ess 380,944 
Public powersupply ............. Oe ceo S NA VEM d SU ES sees. 9,040 
Incandescent lighting ........... Voxan voe ed nde issus see 696 
Total capital outlay ..... dul visa ssa bl, L10,230 


Glasgow.—The manager of the Corporation tramways, Mr. Jas. 
Dalrymple, receitly prepared a report showing the effect of the 
adoption of the present extended 4d. stage which completed its first 
year on Dec. 9. i E HE | 

The report states that the number of passengers travelling the 4d. 
stage were 179,037,009 (com parcd with 70,838.23] in previous year) and 
the receipts were £372,993 (against £147,579). Passengers on the ld. 
stage were 86,563,757 (against 121,848.175) and the receipts £360,682 
(£507,700). Passengers on all the stages were 297,246,386 (compared 
with 253,040,524) and total receipts were £975,099 (compared with 
£983,996). a decrease of £8,897. 

Hornsey.—For the half-year ended Sept. 31 last the amount 
received from private consumers was £6,687, an inc case of £435 
over the corresponding period. The total receipts were £7,799, 
against £7,334, an increase of £465. The expenditure was £4,456, 
against £3,730, owing to increased cost oi zoal, increased wages, &c. 
The net revenue account showed a debit balance for the half-year 


of £2,163, against £1,588 E 


—— n — ——Á—€— a B Ó—Á M G( E" 


. THE, ELECTRICIAN, JANUARY: 10, 1913. 


NEW COMPANIES, MORTGAGES & CHARGES. 


= NEW COMPANIES. 


' ASUNCION TRAMWAY, LIGHT & POWER CO. (LTD.)  (126,196.)—Reg. 
Dec. 28, capita] £600,000 in £1 shares (300,000 preference), to carry on 
the business of a tramway, light and power company, to apply for pur- 
chase or otherwise acquire, work and turn’ to account any concessions, 
rights and powers in Paraguay or elsewhere, and to adopt an agreement — 
with the Paraguay Centrel Railway Co. (Ltd.). 
_ ECKSTEIN, HEAP & CO. (LTD.) (126,962.—Reg. Jan. 1, capital 
£50,000 in £1 ‘shares, to take over the business of an electrical engi- 
eer and manufacturer of electrical apparatus carried on by 
ckstein. Private company. First directors are A. Eckstein (chair- 
màn and governing director), J. Hamer, P. B. Hall and D. B. Mellia. - 
. JAVAL PATENTS (LTD.) (126,273.)— Reg. Jan. 1, capital £2,000 in 
1s. shares, to carry on the business of manufacturera of and dealers in 
hydraulic, electrical and steam machinery ani appliances, engineers, | 
&o., and to adopt an agreement with E. Cremieu-Javal Reg.offics : 
44, Rasinghall-street, E.C.  . 

McWHIRTER & SON (CARDIFF) (LTD.) (126,098.)—Reg. Dec. 21, 
capital £5,000 in £1 shares (5,000 preference), to carry on the business 
of. electricians, mechanical engineers, suppliers of electricity, &c. 
Privete company. 
 ;NU.LINES MFG. CO. (LTD.) (126,075.) —Reg. Dec. 20, capital £3,000 
in £1 shares, to acquire and develop the patent and other rights . 
relating to a telephone recorder, a *'te'l-tale lock" and a calculating 
machine, the invention of C. C. Chapman, together with the goodwill : 
and assets of the Nu. Lines Mfg. Co. Private company. First direc- . 
tors are C. C. Chapman and G. Ineson. Reg. office: 11, Bowling 
Green atrect, Leicester. l l 


l MORTGAGES AND CHARGES. 


HARRY W. COX & CO. (LTD.)—Particulars of £1,000 debentures, 
created Oct. 10, 1912, filed pursuant to sec. 935 (5) of Companies (Con- 
solidation) Act, 1908, amount of present issue being 2500. Property 
charged: Company's property, present and future. No trustees. 


| RECEIVERSHIP. 


.BRITISH POWER CO. (LTD.)— Notice of appointment of T. W. Holland, 
31, Coleman-street, E.C., as receiver on Dec. 17, 1912, under powers con- 
tained in indentures dated May 11, 1906 and Sept. 16, 1908, has been filed. 
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| ` CITY NOTES. 
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MEMORANDA ‘Jan. 9).— Bank rate 5 per cent. ince Oct. 17, 1912.. 
Prico of silver, 293d. per oz. Cousols 75—75} for money; 754—754} 
for account. Conaols Pay Day, Feb. 5; Stock and Shares Continua- 
tion Days, Jan. 14 and 28. Ticket Days, Jau. 15 and 29. Pay 
Days, Jan. 16 and 30 ; Mining Shares Carry Over Day, Jan. 13. 

. Prions or METALS (London).— , cash, 76; three months, 767. 
Lead, English, 181—182; Foreign, 21171 —18 ; — Spelter, 261—264}; 
Tin, English, 2324—2334; Foreign, cash, 229]; three months, 2233] 
Iron, Cleveland, cash, 67/6 ; three months, 65/6. | 


Y 
4 


AMERICAN MARCONI CO.— The Marconi Wireless Telegraph Co. (Ltd.) 
Has issued a circular to the shareholders on the subject of the pro- 
ress of the American Company, in which the parent company are largely 
terested. This report states that during the year not less than 200 
ditional craft have been equipped with the Marconi system, and it is 
stimated that 1,500 vessels are now so equipped. Five stations have 
en constructed, delivered to and accepted by the War Department of 
fhe U.S. Government arid other stations are in course of construction for 
he Government. Sites have been purchased at Belmar, New Jersey, and - 
at Somerville, for high-power stations for the American- Anglo Circuit and 
at San Francisco and Honolulu for the American- Eastern Circuit. 
' BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD. )—Subscriptions are 
invited for £750,000 4} per cent. stock at 98 per cent. 
' DUBLIN UNITED TRAMWAYS CO. (LTD)—The directors recommend 
payment of dividends for the half-year ended Dec. 31, 1912, at rate of 
6 per cent. per annum (less tax) on both preference and ordinary shares, 
after setting aside £10,000 towards renewal of rails, £2,000 to accident 
insurance reserve, £5,000 to reserve, carrying forward £11,257. 18s. 9d. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.) 
The interest on this company’s 4 per cent. mortgage debenture stock 
for the half-year ending 3lst inst will be paid by warrant on the Ist 
prox. The 4 per cent. mortgage debenture stock register will be 
closed from the 27th to the 31st inst. inclusive. 


LLANDUDNO & COLWYN BAY ELECTRIC RAILWAY CO.— At the meeting 
last week the chairman (Mr. A. W. Tait) said that the profit for the year 
was £6,023, compared with £5,784 for the preceding year. The traffic 
receipts were £16,198, an increase of £840. The traffic during the winter 
months showed a steady improvement. They had completed arrange- 
ments to double track the line at the top of Penrhyn Hill and from the 
end of Mostyn-avenue to a point beyond the North-Western Hotel in 
Llandudno. ‘The order for the extension to Old Colwyn had been con- 
firmed by the Board of Trade. 
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Price DAN DIVIDEND | 8 Days qc 
| ——-. NAME. Wet. Dus JAN. 8 
A ee. eines Jan. 8. | YIELDED ich Ls 
== + ATE. w 
: Week {Ine or Dac. Se eS est. 
i LINE. ended. (a) ES Amount. | (a) a ix B s. d 
GAGESA Gk } agus UE seomanontsa Erin On. 4—10 |E 4 9| e ge] =| oe 
uta : th oole E ecc ME 4 16 e 1 e ee 
berdeen Corporation-a...| Jan. fj] 1,749) — 73 E ‘Teese H 3,614 Do. 4% per Cent. Cum. Pref. ...+.+-++- 10 là 514 0! Feb, Aug | ° ° 
er E fon S oanexe [$143 DOS Percent e Deb Stock (red) wesc] 96 —8 | 4:1 3] Jan, July ied ee 
MIES, Anglo-Argentine »--+++++++] m di MERI 2 | a [1228 [E 27494 bromptin A Kensington Elec Sup. Ord...| 84—9b |5 8 0 M Sept| | o 
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eetwood.. ... oe . dk 0 48,483 |+ 1,235 Do City Undertaking 4496 ds 41 —5 500 = se a es 
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Wo denar l 2 3| 7 i 2,845 tDo. 4j per Cent. 2nd Deb. i —12 | 5 0 O! Feb, Aug : 
His dsj? a Bristol Trams & Carriage. » 4 1,639 + 131 19 30,005 + ? ES f Lo d n Elec. Supply e * € 1t 4 19 0 | Mar Se t Lig +e 
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: : h London Rly. -|_, T - 433 1- 129 Folkestone Electricity DaN E 417 6 | Mar, e 
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eh Q emo. Devonport | Jan. 4 218 | + 9. i Re y 26 . f Wight E. L.:& P. Co. Deb. Stoc oe 51! 0| Feb, Aug 4| ce 
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! ATE A 4 126 | + : De 4 per Cent. Ist Mort. Deb. . 3-36 |53 0 pril, Oct i m 
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if fai TEJ $ " talyb'dge,Hythe,&c., Jt.Bd. Jan: 4 728 62 40 439,80) + 1,860 Do. 6 per Gent. Prof. ee29280*925809289 8l —34 5 8 6 Jan, E y we 
ward Q7” tockport EELEE EEET » 3 1,248 + 4) 52 817 1,035 4} per Cent. Debs. seretecoersesere 21 —2} 4 lo 0 Mar, 2pt ee 
Ur : Sunderland Corporation. . » S| 1,466 H dr 4667 $ 35» OO hanst E. T. & Lt. 5 per Cent. Pref... 75 -8 15 0 0 Jan, July . ; 
mi dee Sunderland District eccere » 1 22 + 131 52 63.235 + 572 tDo. 4 per Cent. Deb. Stock eee CAA NR 9i —10} S 17 0 | eb, ius n as 
m- hy WaT e Swindon Corporation......| Jan. L. 182 i 2! 52 2,377 j+ 110 *Lancs Utd. Trams 5% Prior -k : 35 —37 |4 2 6 = a)! 73k 
MUS roe Taunton ..... eer ere eee! Dx. 27 61 |. 52 12.372. |— 750, don Electric 4% Deb. Stock .....0-. 7) —8l 418 9 zm = z 
e av V H 27 191 + 31 . 3 t London f e-ecac07020028*929 Jan, July ee 
"ore E nemouth and District ..| _,, + 0 153| 27 13,332 iw: 4 Do. 4% Pref. ....+-:- Cum Pref. ..| 5 —6 se ul 71 | 694 
am n yneside Tram Co. .,....| |, 31 430 36| 40 | 44635 |= 255 London United Trams, 596 iet 69 —72 | 511 0 | Jan, J AG ies Ras! 
ave ae , Wallasey Corporation .... Jan. -4 1,074 + 037 t 597 |+ 37 tDo. 4perCent. Ist Mort. D P 4 —6 ve eb, Aug I T 
«M i NA ae alsall Corporation oe ey ” 4 597 17.313 t 1,1 7 Mersey Con. Ord. Stock d Ode: U 14-14% 4 4 9 ue ns ee 
pire py? arrington Corporation ... js 2 469 | + 16 | §40 104,653 |— 3,981 Metropolitan Elec. Tramways Urd..... Fay C April o.. : 
jus vut s est Ham Corporation....| , 2| 2745| + lU 52 6.948 |— 1.296 Do. Deferred ...... eee rte i —i S 14 O | Feb, Aug | - ji 
DN P eston-super-Mare. ee] Doc. 27 22 n 47 52 25,617 +. 1,061 Do. 5 per Cent. Cum. SE TII. gu 931 —33 4 16 9 Jan, July = we 
yy MERC ait alverhampton Co. ......] n 27,|  703| t. 270 s ; tDo, 4b per Cent. Deb. Stock... e.» o.o | 3—27 |53 0 -A Soi] 54 
d jam n olverhampton Corpn..... Jan. 1 1,395 | + 30 | 52 15,209 |— 35 Doa 5 per Cent. Db, Stock .. 4.» e -e* $41—554 | 214 ò | Feb. Aug 
e ME o red bap. Sew Do 27 33 | + 034 638 polita Railway Consolidated ..... 
b MN vat. rexham TRRLEPEN 27 Ii E. i-o has H 254 ~ | Dividend, 
SAM NN o qMintham W.R. Trams ....| Jan. 5| 1,448 ru s2 |! sel 1,504 > de for accrued interest or redemption f Ex. 
sd T P orkshire Woollen District.! Dec. 27 — 1512 a * No allowance has besa ma 
2 U * ` 
SS : 
xd 
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Wet | aD d [b W Y 
e PER CENT. AYS ae Der Od., |PER CENT. TS TO 
Jan.8. |YisLDED. Dus. § Jan. 8. 1i lomo Jan.8. |Yimupep.| DY Jan. 8. 
High; Low{ | | Tae 
Electric Railways and Tramways —(Coxtinued. £s d est. igh-iLe 
Metropolitan n RIL Surplus Lands Stocks 4 6 0| Feb, Aug | 63)! 625 Telephones. Bu est. | est. 
Do. nt. Preference ...... EG m 4 0 6|Feb Aug! asr 86 00 M & 
Do. 3 per Cent. * A" Preference....| 84 —86 | 4 1 5 Feb Aug, DE efl I tone. Tipha M Tei. Cap SEs 3 qui Us ui ee ey 
Do. 3} per Cent. Convertible Pref. ....| 84 —86 |4 1 3) Feb, Aug| 9394 e fe BO caribe) aris etica T =i A aera Po s 
Do. 3jperCent DebentureStock....| 83 —90 |317 9 | Jan, July 894, 88)]-. 49% | Do, 4% Cons Bonds 1936 e: c: See cs "n eh Ses 
Do. SjperCent'"A "Deb.Stock....| 86 —83 | 319 6 |Jam July | a; | + [St] 5% | Anglo-Portue'se Tel. 5% ist ME Di; Si. i cu rs Man Sep poss ces 
Metropolitan District Railway oni; esee) 43 —434 .. | Feb Aug: 44t) 4t 5 3/0 |tChili Telephone ..... à—H | 5 4 O| August.. $3 à 
Do. 4j First Pref... 89 —91 | 4 19 0 | Feb, Aug | 298 99i], 5% |tCuban Telephone 5% ist Mt. Con. Bds.., 914—964 5 3 6 n á 94] 
ndon, Ltd.) 76 — 4 9 A HE l eecccososeocsse| 932—143 ay, Nov | 421 | ay 
wena nd. Ee Ri Caf London Lih 72 —74 |4 1 5 ie his | 734 74t; 6 "National Felephons Co. Deferred Stock..| 137 —142 | 4 5 9 | Feb, Aug | !4l | 1364 
tDo. 4 per Cent. Midland Rent-charge| 97 —99 |4 1 0 | Jan, July: ** | +- f *; SEX New York Telephone Co. 30 yr. Bnda... E mee ae "n 9W| 9e 
Do. Guar. Stock 4 per Cent. ........| 86 —6 4 11 O , Mar, Sep. | ,;* p ^ lo $ Orlental se.sss.enesoresesecrrererene i £12 8 | Avril, Oct r = 
*De 6 per Cent. Perp. Deb. Stock ....| 139 —i41 14 5 O| Jan, July | 149) -+ | Mo 6 per Cent. Cum. Pref, -.........| la—laa | 418 0 | April, Oct 8| 8? 
tOo. 4 per Cent. Ditto egere] 39.395 |4 4 0 Jan Jar | | + at A E AT e E eed 9599 4H B fee jur| 7| coe 
Potteries Electric Traction Ordre] XT |8 0 0 April, Oct) 22) [Ps Ske) UnitedRiverPlatsOrd 10190000. s.n.. T 7h |5 4 0) July .. | 7 7 
Do. 4 e@eetesose 95 —388 5 2 0 May, Nov ee eo 5 2/6 tDo. S per Cent. Cum. Pref. e@eseeoeace 5 — th 4 8 0 une, Dec ro oe 
ton lc, Trams & Ltg: ae ot —# 2 3 0 i wa "E pt. rita tDo. 4% Deb. S coccccceseses.{ IOL —193 14 7 6| Jan, July | ** ee 
per nt. toc. TIPP" — 1 an, ul 3 
Undergd. Elec. Rys, Lon. Shares ......| 44—41 2i J |J Y| 4 4 Financial Invo3t nants. 
fOo. 44% Bonds se 98 —100 [410 0 2 92 9a] 
Do. 6% in. bds With Coup. 10......| 914—954 | 2 1 y» June, Dec |. ?9*, 931] 5 3/0 |tElec. & Gen. Investment 6% Cum. Pref.) .* 8 | 613 3 | Jan, July | = | = 
Yorkshire (W.R.) Elec. Trams, Ord. .... $c " Mirch ..| ^| c: f 10) 2/0 | Globe Telegraph & Trust .............., 108. 101 510 3 |SpDcMr]u| 107) 10% 
tDo. 6perCent. Cum. Pref. ..........| 22-33 | 412 4 ; . 10, 3/0 | Da 6perCent Pref. ..............] 12} 124 | 4 13 O | Sp;DeMrju| 128) 128 
+o. 44 per Cent. Ist Debs. ..........| 77 —8i | 51! 0 Jan, fuly . 10| 6% | Submarine je Cables Trust (Cert) .... .. | 127 —130 | 4 12 0 e» | »o 
Electric Manufacturing, &c. Colonia! ani Foreign Electricity 
St ax * Anchor Cable Co. 44% Deb. Stock ......| 984—100 4 9 6 a =| u Railways, Tra nway3, &:. | 
10/1 | "Do. "63, Cum. Prel: rn eure MW ae i eJ X] sa tAnglo-Argentins 5% Cum, Ist Pref 44-3 |5 0 0| April, Oct| 5| 4H 
um, FTT. -.»-o-o»cococ9* = ` April, Oct ind oe ! 0- ns um, Is ret..... z , by 
LOL A Do. ist Mort. Con D irc. Br 92-108 BG. ud e|] 5) 29 | tDo Sio Cum. 2nd Prof, .e.cee.e Ss |. 8818 1514 | Jan, July |. 48 ait 
1| 0/7: |* Automatic Telephone ince 6%Cm. Bf. Ll» —1 ex HA . » ISt.) 4 i tk "Dab. O10SK (aso E Os 92 9% |4 5 0 une, 931 Ai 
1] 1/4‘ | Babcock & Wilcox Ord. ....sosose.so.. 3k —3& 4 7 Ol| April, Oct | 98^ 34st. | 4 Db. Stock] ...... eee] 27 —99 (41010 ve 99 | 97 
HO/7i| Do. Pref, ..... n HHS| 18-14 14 0 0 i 3) e Bt] 5 b. Stock .cccceceseseses.| 98-1015 0 0 . 993) 961 
5| 4/0 | British Insulated & Helsby CablesOrd...| 2—3} | 6 3 6 | July, Feb |," St. | 59 tA cian i Bret. Trams 0% Osb. (si. ..| 201,—2:3 | 4 17 O| Jan, July | 102) .. 
$| 3/0 | Do. 6 per Cont. Pref.. 5(—6b |414 0| Jan, July | 66; 652) 5 4 Brisbane Elec. m invsstOrd. a.,...| OF - $15 S0! May .... Za, ee 
St. | 44% | *Oo aP cont lst Mort. Deb. (red.).. 102 —l9t | 4 6 6 | Jan, jar, ee +e 5 2/6 D». Spar Cont.Cum. Pref. .......... 44—3t 4 19 0) May, Nov oe ee 
St. | 5% | tOo, 5% Mort, Deb Stock ..........| 10i, —103 | 4 17 0 "e se | ss Bt) 449%] (Do. 4b per Cent. 2b. Prov, Certs ....| 97 —102,4 8 0 fan. july iOlj| ee 
1/3-09d| British L. M. Ericsson Mfg. Co. 6 % Pf. i-l} 15 6 6 » 33| HW [St| 3% | British Golumbia El. Rly Cb. Ord .. | K9 —144 5 11 0! Mar, Sept | 142.| 140 
St | 44% | British Thoms'n-Houst'n 44% Ist MtDb. 94 —75 414 6 Mar, Sept |. °° oo Bt [o5 Do Pref, Ord. Stock ............. 0| 102 —123 | 417 6 | May, Nov 122 | 1291 
3| .. | British Westinghouse 10 per Cent. Praf.. i- T Feb, Aug °° pt | 5 Do 5% Cum. Pref. Per. Stock ......| 1078-1103) 4 10 6 | Jan, July | 1094; 107; 
100 ma Oo. 6 per Cent. Prior Lien Dbs. (rei) | 100 —103 | 5 16 0 d e| 55] t D»  4j*psr Cent. Ist Mort. Dbs.......| 100 —103 | 4 7 6 | April, Oct |. -- | ee 
St. | 44) | *2o. 4perCent Mort. Dab. Stock ....| 93 —6! |3 5 6, Jan, Juy * | «+ FLX] 422| Do. Vancouver Powar D3bs. ........| 103 —105 | 4 € 6 | Jan, July | o. j °° 
St. | 5% it 3rush Elec. Eng. Co. Prior Lien Dab Stk | 73 —73 416 8 O E e| [t| 49). D> H% Prp. Con. Dab. St.. 97 —10014 5 0 98] .. 
St. d Dc. 4496 Perp. Ist Deb. Stk ......| 47 —52 | 812 6 | Mar, Sept | °° | °° [3t 5 Buenos Ayres Lacroze Trams ist Mt. Db.| 9981018: 4 18 6 Mar, ‘Sept 101 , 1008 
St | 44% | tDo. Perpetual 2nd Deb.Stock ...... 23 —32 (14 0 O | Jan, y se bt | 5 Buenos Ayres Port &City Tram, lst Mt 
5| 5/U Mene ple tie Ord........»..| 104—1it 16 15 0 Jan July ee Deb. StOCK Me .| 94 —98 | 6 2 O| Feb, Aug ae ts 
5} 2/6 | t: 7 par Cent. Cum. Pref.. 4—5 |5 0 0| Jan, Juy | ^* | ** | 2/6 | Celzutta Tramways (1. to 137,610) . ......| 5f Ob | 512 0| Mar, Sept | Ok} 6. 
St. | 44% too. per Cent. Ist Mort. Debs. (ret) 97 —10) | 410 9 | Nov, May 3i . 2/6 | to. Sper Cont. Cum. Sees sss.) ARSA | 4:18 9 ji Ju >j 433 
l| 2/6 erate bilner Alkali Co. . 34 —31 | 5 14 0| May. Nov i| 3H8]st| 4 to» U% Ist Deb. Stock Bison ses.. | 97. —i 4 10 0| Jan, July | -- | eo 
St|4j96 | Do. 4j perCent. Ist mort. Deb. (red.)..| 103 —i02 | 4 2 6| Feb, Auz| "| © 1/3 | Sape Elsctric Tram Shares . i-i T e. oo | ve 
1| 0/6 | Consolidated Signal Co. ..... eene 4,—15 [13 6 O)| April, Oct oe a *| 1/3 | City of Buenos Ayres Trams Co.(1904)Sh. 546 —5 4 7 3| F,MyAN . oe 
1| 0/74 | Do. 6 per Cent. Pref. .....-... TID &— 914 O | April, Oct | °* | c fst. | 1% | +). 4 per Cent. Deb. Stock -. renun 97 —10) | 410 0 june, Dec | +: | ee 
3| .. | Crompton & Co. (Nos. 1 to 85,000)...... — ed Jan, July | ': “> [3 | 595 | Solombo Tr. & Ltg. 5% Ist Mt. Db.....| 3 97 |5 3 0 ay, Nov | 964) «æ 
IOA 5% | tDo. Sper Cent o Mort. Debs. (red.)..| 533-55) | 9 0 O | Jan, Tuly i .. f.. | 595 | Havana Elec. Ry. Con. Mt. 5% $1,000 52 
: 3; En Fl sted d. Brel. eereeesere a-p Q3 0 pt. eaoe ee eo TT 5% y hea cha Bot Go. S per Cant 1 99 —103 4 17 0 | Feb, Aug ee = 
& o per a dis Tel. -. "eco coo — AME bor . on ong Trams. . er Cent. st 7 
St ro *Oo. 4j per Cent. D oc wooo S5 —38 | 411 9 res Inly | 7| € Mort. Det ce siia BS —99 | Sil O, June Dec | 882, .. 
S| oe Edison & Swan iter ‘Shy (£3 pd i—i ae Feb, Aur | °° cof U.. | Kalgoorlie Elec. Trams. Sh......c.eeeee {ass oe T co j ee 
t€ ..| Oo. (£5paid)....... esee | D 7l . | Fe, Ar t| cf ISt! 5% | tDo. Sper Cant. “ A” Deb. Stock .... 83 514 0 pan; n eje 
St. 1% t>o. 4 per Cent. Mort. Deb, Stock (red. | t4 .12 9| Juns Dx: |. 7 | oe [St L3 Do. 6pesrCent. "B" Ditto ........| 90 —40 | 710 0| Jan, July | -- | = 
St | 5% | Do. 5perCent. 2nd Deb. Stock ......| 72 —75 | €13 4| Mar Sept |. °° | c: | 1 0/7] Lisbon Elec. Trams. Ord...............|. 1 —li | 416 0| July ....| | = 
4| 32% | Electric Construction Co......... o o 4d—15 7 1 O0 | Jan, July ys . 1, 0/7} | tDo. 6 per Cent. Cum. Pref.........-. | —1 4 16 O0 | Jan, July bd ee 
4| 1/$4 | Do. 7 per Cent. Cum. eeecesocess| —Le—2 7 0 J] luy ... " - ISt! 5% | [Do 5 Cent. Reg. Mort. Debs. ....| 9! —95 5 5 3 | Jan, July et ee 
St. | 4% | Do 4 per Cent. Perp. Ist Mort. Debs. | :7 —8t | 418 & | Jan, July KH - [St | 5% |*Madras Elec. Trams. 8% Deb. Stock....| 109 —102 | 4 18 0 | Jan, July | -. | + 
k| 6/0 |t3eneral Electric 6% Cum. Pret ......| SE 198] EI € | June, Die |. Yt! Fié}too 59 t Manaos Trams & Lt. Co. 5% Dsbs.......| ,07, —9 | S 1! 9 "s 87, .. 
St | 4% |: Do. 6»: Cent ist Mort. Debs ......| 90 — | 4 4 3 Ma, Sept . e]... 5%, Manila Elec. Ry. $1,020 Gold Bonds.... 1003 —1024: 4 17 6 | Feb, Aug Qi cp us 
5| S/o | Henl: sTsis*rapn Works Ord 4 ......|. 126-138 | 5 8 O` Feb, Aug d 134100) $1} | Mexico Trams. Co. Com. St.......... HR E 6 10 T ilai 213 
5 2/3 | D» dre Cent. Pref. ...ccececeseee| 46 SE 11 8 O| Fab, Auz CERTE MIR: Do. Gen. Con. Ist Mrt. 5% Gold Bds| 97 mts ,9 0 6 I Bt} 98 
SL | 4% | D>. 1 per wnt Ist Mort Deb Stok. | Cl —.5 14 7 6! Mar, Sent | c0 | ++ [100] 6% | tDo. 6% 50 yr. Mort. Bds. ..........| 1008 710210 5 17 0 - 102 ; 10! 
lc P t India Rubber Gut. Per, &c Work O:d| 10 —I1 616 9 | Feb, Auz : .. [3t | 44% Montreal "St. Ry. Sterling 4% per Cent. G 
In tOo SperCent, un. Prat cocesocecs| %e—108 | 4 17 6 ie ne | ee Debs. (1922) (Nos. 601 to 2,009) ...... 102 —102 | 4 8 O Feb, Aug | | - 
10 | 1% | 05 4 per C ^c Osbs, (14  —)06 |4 3 3| April, Ost | 7c | +» [St | 48%] Da do. (Nos. 1 to 4,600) ........| 92 1014 9 0 L jc 
St | 5% | Johnson & Phillips e '- Mt Debt .Stc| 77-834 | 6 4 0 } e| +e f U.9/7} | Perth Elec. Trams Ord. ...esosssoso.e| 123771814 2 OL May .... | «0 | oe 
l| . | Nation: Elec. Construction Co ........ Ac ee Abril .. ve [St 5% | tDa Ist Mt. Db. Stock ......... ee. 103 —1 414 3 | Jaa, July eo | e 
I| 4. | Richardsons,Westgarth & Co, Ltd , Ord. $ - T N»v. Jott [l5 3/0 ;tRangoon Elec. Trams. & Supply Co. 696 | 
| oe Do. 60 Cnt. Cum,. Pr af.. *0«0*0060*06 1 ee ; May, Nov 34 ve Cum. Pf. eecerenacenes eroserercece 5S? —5} 5 2 0 i ov eR e 
St | 13% | tDo 4E p2r Cent. Perp. D»b Stock.. 6/ —9 |6 8 6 Jan, July | °° | =e [St | 44%! *Do.. 4495 Ist Mort. Dab. Stk. ........| 97 —9 | 411 0 2° co | ee 
tb. | Simplex Conduit 6 par Gont Cum. Pref. 44—S )- m s) +e [100] $I} | Rio Janeiro Tram, Lt. & P. Co. ....... 3 4 6 oe . 
1;| 12A Telegraph Construction & Maintenance..| 344—363 | 515 € | Mar, July |. 2° -+ [.. | 5% | tDo. 30 yr. Gold Bnds...... esee. ] 102 —1023 417 6 ee 
10 4% tDo. Cone Db. Bonds (1923). eve 95} —99| 4 1 0 Jan, July a ze 109 597 Da 50 yr. Mt. Bidisoi iss oC EXT RS 36 —78) 5 1 0 | ee 
l| 1/0 | Vickers, Ltd., REOS ECRIRE 25-28 4 6 6 » 26, 44)109 $2} Sao Paulo Tramway, Lt. Power..... = | 314 0 zm 
1| 0/6. Do B per Cent. non-Cum. Preference..| | —I5 {411 0 i5 ib a. fe i 59% | Da S5perCent. Ist Mt. $520 Db. 1021 —1044 4 15 £ | Juns, Dac 
St. à D>. 5per Cent. non-Cum. Preferred ..| 103 —125 | 4 14 3 | M >s | 22 [9t 5% | Do. 5 per cent. Pero. Cons. Deb. Stock 197 —110 | 4 1t 0 we 
St. | 4 Do». 4 per Cent. Ist Mort. Db. Sk. (re) 93 —10) | 4 0 O | Juns, Dee 9/4; »34.]100 44%| Toronto Ry. Co. Ist Mt. 44% Ster. Bads.) 97 —99 411 O | Feb, Aug 
GIU) B» Menon ard Me Gere qi u$ $ Je D o2 | id 
psr Cnt. Sr »rt. Debs. p. =] 99 vs 3 H 
kK 12% tJ. G White & Co. 696 Cum. Pref. ......| 14$ —-15$ 15 14 0 V vs se Colonial pes ded t Electricity 
lle. illans & Robinson Ord. .e.se.sese.sese 4- " Aor, Ot! ct e Upply, «rv. 
S| ..| Do. 6psrCent Cum. Pref. .......... t-i, e. | Anr, Ost} °° |. 5 370 Mies tans Supoly Co. 6% Cu. Pr. ..) St—-Sk = 5 6 6 | Mar, Sapt 
St Do. 4perCsnt Ist Mort Dabs, ....../ 57 —2)? | 615 2, May, No! * e BSc 5% Do. Dəb. St socecesocovese| 102 —104 4 16 0 M 
Tal 1 10 6 ds "BS" & T. 6% Cun. Pref. . 114 —!2t 41A 0 oe 
slezrap 13. St. | 44°4| 1Da. 4j per Cent. Dab. Stk. (red) - 96 —38 |4 12 O2 | Jan. July 
10| 3/0 | Amazon Telegraph. ..........-e e|. 2 7b |5 6 8| June De |. °° *e {109} 5% | tD».. 5 per Cent. 2nd Mort. Dab. Stock. |. ?7, —?? 5S 1 0) P 
100 376 t Do. S per Cent. Deba (red 12.2122: 96 —)3 |S 1 6 | Jan, je js 5 3/o Calcutta, Elec. Supply Ord. ............| Ob —7k | 6 1 O April, Oct. 
St. | 15/3 | Anglo-American Telegraph 2rd.........| 67 —59 |4 6 9 | F .My,Ae.N i27 (itl a3, 2/6 | D>. 5% Cum. Pref, .......... ese. 4—5k 412 0. ee 
St | 390) Do. Preferred ......... eee] LLIE —12 5 6 O | FMy.AzN| L7. !tthhios 5% IrCaleary Pees 5% Ist Mort. Bids...| 923—941 '5 6 0 | ae 
SC | 30M! Do. Deferred ............. ee 2 $—23$)5 12 6 F.My,Az,N! 92%" 228199, 7/2t tCanadian Gan. Elec. Co. Com. St. ......| 116-12 613 6 T 
St | 4% || Sommercial Sable 4 | se Cont. Deb. Stk... 8) —32 |4!7 6 | Jn.Ap,J y,O Bis 3 $4199 3} D>. 7%Cn Pf. Stock . 113 —122 515 0 as 
10; 6/0 , Cuba Submarine ADMTITTPOPOP 8) 78) 6 6 0! Fab, Az a ** TO), 5% (Zastnor Electrolytic Alkali Co.(of U.S.A.) 
10; 10/0; Do. Preference 10 perCent...........| tO —I $18 0| Feb, Aue “i e Ist Mort. Stl. Debs. ..... 9 —100 5 3 9 Jaa. July | | oo 
5| 2/0 | Direct Spanish Ord. ..................| 3E —3E | 5 6 8 | April, Ost by clo 5% | Elec.D»velopment Co. of Ontario $5))54s| 95 —97 |5 2 6 oe ej 6 
10! 2/0 | Direct United States Cable .... ¢}—-78 |6 2 0!JaAp]Jy.O, „i| oF Ist Mort. Dab. St. .ecececececeseres.| 88 —1 | 510 0 | Jan, July | D 9) 
100: 44% t direct West India Cable sb%Re. Db. (rd.) 9) —101 | 4 9 € | Juns, D» | 103i e. 5| .. | Indian Elec. Sup. & Trac. Co...... e t — d "^ n m 
St. | 25/0; Eastern Ordinary ........ eeooss| £33} —133 5 3 0 | faMy,]y.O i2 13410]. ., Kalgoorlie Elec. Powsr & Ltg. Ori. *— i Mav., Nov i : 
St | 17/6 e 3h per Cent. Pref. Stock see 7 —7) |} 4 8 61 Ja,My,Jy,O} Ji A] 10/7| Do. 6 per Cant. Cum. Pref. . *— 814 O April, Ost | di se 
St. | 4% dad Cent. Mort. Dab. Stk. (rei.).. 95] 334 | 4 1 O ' May, Mk ow. 5% |tKaministiquia Power Co. 5% Gold Bad; 102 —104 | 4 16 0 T ee ee 
St. 2/6 Eastern Xtension ee ee oe oe oe oe ey 13 —13} $ 4 0 Ja, Ap,]y.O 15i e. 5i vd Madras E. S. Coro. Or d T" 14 —2 ee vo oe oe 
199! 4% | Do. r Csat. Deb. Stock ..........| 95 —)3 | 4 1 6 Fab, Auz) = se TSt. | £5 1Malbourne E. S.Co.Cans. Ord. Stxi& bəs! 1301 —136, 6 5 9 wa 135} 132) 
25| 4% Eten S. Af. 4% Mauritius Sub. Dabs} 98 —191 | 3 19 0| May, Nov | >? . {5St; 5% | Do 5% Ist Morte. Deb. Stock ......| IOL —104 | 4 16 O| Jan, July , 193 | 102 
10) 5/9, G.N. (of Copsnhagea) Ec coup 85 .,..| 23 —3) |6 O O | Jan, July 2) ae]. | 5% |*Mexican Elec. Light Co. 5% Ist Mort. . 
25 12/5 | Indo-European eoeeeeseorsSeveeeeeves ere S^ —53 5 9 (0) May, Nov oft Sò? Gəld Bonds "ICM ace $9 9 9 9 0*9. 85 —97 5 15 0 jx July ' 8 n 
100 "ma Mackay Companies Common ..........| 83 —33 | 514 O JaApJy,O| «+ | ++ [St | $1 | Mexican Lt. & Pover C3. Com. St......| 86 —39) | 410 O !fn.Ap]J]y.O | 87) 854 
LODI 4% Do. Preference .......... eco ce | 67 —70 510 O | Ja,Ao,Jy, e +e (St | $3} D>. 7*5 Cum. Pref. St..csecesccecee.| 105 —110 1 6 7 0 | May, Nov | 1097) 105 
l 419 Marconi s Wireless Telesg. Co. *o*o'0eopec il -5 3 15 3 April PERRA $5? in .* 5% D>. 5» Ist Mort. Gold Bids. ios s 95 —33 | 5 2 0 Feb, Aug 97 95i 
1;34; | Do. 7% Partipg, Pref. ........ 4t —1 315 6, e 4} e 10) 5% | Monterey "Rly. L. & P. C». Ist Mort.D> Sk! 884—296 510 6 vs 894, 27% 
102| 4% t Pacific & Europ'n Tel. 4XGuar.Dbs(rei) 93 —100 4 0 0 June, Dsz ^ ++ ^ ++ [100 826 | Montreal Lt, Ht. & Power Co. Cap. St...) 237 —212| 3 8 6 | F,My,A,N | 241 | 233 
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A Short Course in the Test- " The Electrician’? Commercial therefore, been unreasonable for the Government to have 
ing of Electrical Machin- and Industrial Section ..575-726 | granted somewhat generous terms. What we have in 


mind is the fact that if private enterprise is unduly dis- 
couraged the country as a whole must suffer. We must, 
however, draw a distinction between the Government and 
the arbitrators, for the latter could only take the purchase 
agreement as it stood and arrive at what tlrev considered a 
fair figure. [t seems to be the Government's policy, which 
we think is unfortunate, to demand to the utmost the 
“pound of flesh." 


NOTES. 


SO NODE 
The National Telephone Arbitration. 

THE lengthy arbitration, occupving 74 davs, between the 
National Telephone Co. and the Post Office was brought to a 
close last Mondav bv a judgment awarding the company the 
sum of £12,515.261 for the whole of their undertaking. In 
many ways this judgment must be regarded as an event of 


ee 


the first importance, not only as dealing with the largest THERE are certain points in the arbitration which have 
a verv wide interest and more general application than 
merely to the situation of the National Telephone Co. For 


example, the question of depreciation very naturally played 


sum which has so far been settled by arbitration in this 
countrv, but also on account of the fact that some new 
points have been introduced which are likely to prove im- 
portant in the future when private undertakings pass under 
municipal control. It mav be mentioned that the aggre-: 
gate capital expenditure of the Company was £15,677.810 
and the total book value of the assets was £16,.818,035, The 
purchase agreement stipulated “ tramway terms "; that is, 


an Important part, and in deciding upon " the then value ” 
of the plant two rival methods had to be considered. The 
“fundamental " cost of the plant was agreed at £10,239,345, 
but this had to be increased by certain percentages so as 
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to include such items as local supervision and administration 
the price was to be determined on the value of the plant, &e., | and other costs. The fixing of these percentages was a 
at December 31, 1911 (exclusive of any allowance for past | matter for the arbitrators. The age of the plant was more 
or future profits of the undertaking, or anv compensation | or less agreed, approximately, at 6:2 vears and the Company 
for compulsory sale or other consideration; having regard to | claimed an equated life for the whole of their plant of 27-55 
its suitability for the purposes of the PosTMASTER-GENERAL, ; vears, by which is meant that it would ceas? to be satisfac- 
In regard to the sum claimed, a certain amount, namely, ; tory to continue the use of the plant after that period. 
£2,055,468, was agreed between the parties and the claim | The Post Office suggested that the value of the plant should 
Submitted to arbitration amounted to £16,204.839 on the ! depreciate on a straight-line law, the value of the scrap being 
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: about 13 per cent. at the end abi its Quad life. The Coni: 
pany, on the other hand, preferred the sinking-fund method, 
which gave a higher value for their plant. Undoubtedly in 
actual practice provision is made for depreciation bv means 
of asinking fund. Therefore, it seems a rational contention 
that such a basis should be taken. The arbitrators have 
decided otherwise, which is equivalent to assuming that the 
money set apart for depreciation earns no interest. Another 
point raised by the Post Office was that the equated life 
should include obsolescence and consequently should be 
very much less than the term given by the Ccmpany ; in fact, 
as low as 13-31 vears. In our opinion this is not at all 
rational (nor was it upheld bv the Court), as obsolescence 
may depend even on the action of the owner of the plant. 
and should certainly he less in the future than in the past. 
For example, a decrease in tariff might cause a large in- 
crease in obsolescence by reason of its being necessary to 
scrap plant. 


——.@—- — 


ANOTHER important point was that interest was claimed 
by the Company cn capital during the pericd of construction, 
and this has been allowed ; interest at 5 per cent. for one 
year was claimed and a sum of £436,426 was allowed, being 
at the rate of about 3} per cent. Further a claim was 
made for the cost of raising money, and this also was allowed 
to the extent of £247,139. Another point of intere: t is the 
fact that the Company ran an installation department 
which carried out the work of erecting exchanges, and any 
other engineering work, which might otherwive have been 
carried out by an outside contractor. On this work the 
Company claimed an allowance for contractors? profits, 
but practically none were allowed. the view being taken 
that the profit on this department should be made in the 
general business. We confess that this docs not seem to 
us to be a sound commercial method, as a department of 
this kind should earn its own reasonable profit : if this is 
not earned the work should be done by contractors. It 
will be recognised that many of the above points should have 
an important bearing on future arbitrations of this character 
as thev set cer ain precedents for the first time. 

Aig 
Improvement of Power Factor. 

Tne improvement of the power factor on alternating- 
current supply systems is a subject of considerable import- 
ance to station engineers, and Prof. Mites WarkEn s Paper 
(an abstract of which appeared in our last issue), read before 
the Institution of Electrical Engineers, was received with 
great interest. Low power factors are 
because thev reduce the output of the generators bv 
demagnetising the field magnets and al;o (aud this is the 
chief objection) they increase the losses on the mains. Low 
power factors arise mainly from induction motors of which 
the wattless component of the magnetic field may bo 30 per 
cent. of the kilovolt-ampere rating of th» motor. The 
methods available for th» improvem»at of power factor 
are the use of synchronous motors and rotary converters, the 
use of condensers and the actual improvenient of the 


objectionable 


induction motor itself. 
leading wattless component are expensive to instal and run 
solely for the improvement of power factor. At the 


Svnchronous motors which vield a 
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dison on Prof. WALKER’ S . Paper, condensers. found a: 
champion in Mr. A. W. ASHTON, who said that the cost of 
paraffin paper condensers was as low as £2-8 per k.v.a. 
This, of course, still makes the first cost of power condensers 
greater than that of the rotary-phase advancer, but the 
running cost is less, and under certain conditions they may 
be prefe rable. 


THERE would appear to be no doubt as to the financial 
advantage to be gained by the installation of phase advancers, 
but the advantage would not alwavs accrue to the con- 
sumer unless some kind of discriminating meter was 
used, such as that described by Prof. Kapp, and due to 
Prof. AnNo of Milan. Under present arrangements the 
consumer only benefits by the increased capacity of his 
motor when a phase-advancer is introduced, and the 
advantage of the improved power factor lies with the 
supply company. Án interesting feature of the machine 
described by Prof. WALKER is that, if a low frequency 
current be supplied. an external iron frame or stator is 
not essential to its action, for the field, slowly revolving 
in space, is cut bv the rapidly rotating armature conductors; 
which become the seat of the necessarv leading E.M.F.s. 
The use of an external frame, however, possesses several 
advantages, among which is good commutation. 


See. 

AN opinion which found expression at the meeting, but 
which we trust will not prove to be correct, was that, since 
stations had been worked so long without phase-advancers, 
the tendency would be to go on without them. Another 
opinion generally held was that, in introducing a commu- 
tator machine, one was destroying the chief beauty of the 
induction motor. from the consumer's point of view. Prob- 
ably, however, the consumer has no objection to a non- 
sparking commutator, aud the phase-advancer can be made 
non-sparking. An important point to notice about the 
phase-advancer is that, should anvthing go wrong with it, 
it has simply to be cut out of circuit and the motor will, 
continue to do its work as before, although with a lower 
power factor. Consequently rehabilitv is not of prime 


Importance. 
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Test of a Petrol Electric Car.—The " Electric i Railway 
Journal”? gives an account of a test run recentiv made with a 
petrol electric rai wav car between Nt. Louis and Chicago, & 
distance of abour 300 miles. An average speed of 30 miles an 
hour was maintained, the petrol consumption being 24 gallons 
per mile. 

Electrification of Finnish Railways.— According to * Engi- 
neerme," the Finnish Government has approved of the pro- 


posa! forward d by the Finnish Senate to the effect that a sum 


of £64,000 shes be appicd to the purchase ’of waterfalls 
in the Vnoksen, and ^ the purpose of building hydro- 
electric power siedors intended to supply electric energy for 
the ratiwavs of the district. 


Cable Interruptions and Repairs. 
Date of MU Date of Repair. 


Latakia—Palura .............. . May 26, 1910 
Scalamova—Samos ........... : April 21, 1912 
Marmariza—Hhodes....... e April 21, 1912 


Bessika— Tenedos  ............ 
Poulocondore—Pon!iauac...... 
Tokyo Guam ...... .... 


April 24, 1912 
duly 5, 1912 
Sept. 10, 1912 


Bissao— Bolama ... .............. Dec. 7,1912 ... 

Bonny--Duala ............... ee. Dec. 24,1912 ... Jan. 9, 1913 
Cayenne— Salinas ............... Dec. 24, 1912 — 
Paramaribo—Cayenne ........ Jan. 2, 1913 — 
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Storm. gens" on a4 acca ok olan dail Addthis 8 a bad —A great deal of delay and gontsan was 
caused tO telegraph and telephone traffic last week-end 
owing to the snowstorm which occurred in Central and North 
England and in Wales, Scotland and Ireland. In towns 
vehicular traffic was obstructed, and in Sheffield, where a fallen 
telephone wire came in contact with the tramway overhead 
line, two horses were killed and several persons injured. 


oe Hydro-Electric Stations in Switzerland. — According 

“The Times Engineering Supplement " an hydro- electric 
ER station is now being equipped at Laufenburg on the 
Rhine, which will, when completed in 1914, be the largest plant 
of its kind in Switzerland. The installation will comprise 10 
turbines, each coupled to a 5.200 kw. three-phase alternator. 
generating at a voltage of 6,000 to 6,600, which will be raised 
to 47,000 volts for transmission. 


Electric Furnaces for Cement.— According to ~“ The 
Engineer,” one of the worst difficulties in the manufacture of 
cement in an electric furnace has been the formation of carbide 
of calcium, which has combined with the cement and spoilt it. 
It is now reported that a Swedish engineer, Mr. A. R. Lindblad, 
has discovered how to prevent this. “The invention is patented. 
and consists briefly in adding to the charge a certain quantity 
of a metallic oxide which is capable of reducing the carbide of 
calcium. | Oxide of iron is mentioned as a suitable compound. 
and it can be added to the products at the tapping in pulverised 
form instead of being added to the charge. 


Street Lighting in Victoria, B.C.— The “ Canadian Elec- 
trical News " states that the city of Victoria, B.C.. is now con- 
suming practically douhle the amount of energv for street- 
lighting purposes that was used a year ago. This is due largely 
to the steady increase in the street “electrical illumination 
scheme by the extension of the cluster- lighting system in the 
city section, and of the arc-lighting in the outlving dis- 
tricts. The total cost for the year will be in the neighbourhood 
of £3.200. With the recent installation of new : apparatus and 
machinery at the electric-lighting station, the capacity of the 
arc-lighting svstem has been greatly increased. No far this 
year about 160 lights have been installed and another 100 will 
be put in immediately the re-arrangements of the circuit are 
completed. 

Hydro-Electric Power in Switzerland.— The report of the 
American Vice-Consul at Zurich states that in 1911 there were 
783 electric power plants in operation in Switzerland. and, as 

marked evidence of the rapid increase in this branch of industry 
in Switzerland, he points out that there was an increase of 108 
electric power works in one year. Some of the most important 
sources of water power are rivers supplied. by glacial waters, 
but, as at certain seasons of the vear these are[ver: v low, manv 
of the hydro-electric works are obliged to have auxiliary steam 
or gas engines. The Rhine, for mstance, at the point where 
the important Laufenburg plant is being constructed, dis- 
charges 132,000 to 176,000 gallons of water per second, but this 
amount is reduced to about 60,000 gallons during nearly two 
months each year. It is estimated that Swiss waters are 
capable of furnishing energy to the extent of 2,000,000 H.P., 
and of this amount 500,000 H.P. to 700,000 H.P. is now har- 
nessed and in actual use. 

Electromedical Work of the New York Edison Co.—Ac- 
cording to the “ Electrical World" the contract inspection 
department of the New York Edison Co. 1s to be reinforced bv 
an electromedical division, whose object it will he to gather 
information of an electromedical nature and spread it broad- 
cast among the hospitals, doctors, nurses, &c., of the citv. A 
trained nurse has been engaged to supervise the work and to 
keep in touch with progress in this branch both in the U.S.A. 
and abroad. It is felt that electricity will be more widely 
employed if those engaged in medical work are kept informe d 
of developments, and it is the purpose of the New York Edison 
Co. to undertake this work and to keep on file in its 42nd-street 
office descriptive matter on all domestic and foreign electro- 
medical appliances, as well as to make an exhibit of some of 
the apparatus itself. Visits will be made by the nurse to 
hospitals, clinics, &c., in various parts of the country in order 
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that the practical mower of electricity in them may 
become familar and be made available to the medical profession. 
in New York City. ia 

* Natural and Synthetic Rubber. »—A Paper on fis sub- 


ject was read recently before the Royal Society of Arts by 
Dr. F. Mollwo Perkin. Dealing first with natural rubber, the 
author traced its commercial development from the time when 
it was first mentioned in the " General History of the Indies,” 
written by a Spaniard and published in Madrid in 1536, to the 
year 1820, when the first English rubber factory was established 
by James Hancock. Regarding the process of vulcanising 
rubber. he stated that in 1844 Nelson Goodyear showed that by 
submitting rubber first to the action of sulphur, and then 
raising the temperature, the rubber was neither tacky at high 
temperatures nor brittle at low temperatures. Goodyear was 
also the discoverer of ebonite. Hancock appeared to have 
discovered the process of vulcanisation independently, although 
a year or two later than Goodyear. Parkes about the same 
time introduced the immersion method, in which the rubber 
was dissolved in carbon disulphide and treated with sulphur 
chloride. The author then. gave a detailed account of the 
cultivation of natural rubber and its collection. purification and 
manufacture, and finally dealt briefly with the various methods 
that had been proposed for producing rubber synthetically. 


Steam and Electric Locomotives.—In a Paper read by 
Prof. Kleinent before a German society of engineers, the author 
compared steam locomotives with those electrically operated. 
The author remarked that when he saw the fine display of 
steam locomotives as compared with electric locomotives at 
the International Exhibition at Brussels in 1910, the thought 
occurred to him that if it were true that the steam locomotive 
is doomed, the splendid examples of construction there shown 
must represent a dead loss. To him, however, these exhibits 
were a proof that the electric locomotive 1s by no means to be 
regarded as presumptive sole ruler in the field of land transport, 
The steam locomotive and tlie electric locomotive mav be 
directly compared as adhesion locomotives; but, while the 
steam locomotive is self-contained, the electric locomotive has 
always to remain connected with the source of power and the 
conductor. Thus a direct comparison is not possibie. and it is 
only admissible, from the point of view of economy. to compare 
the steam locomotive on the one hand, with the complex 
arrangement, on the other, of the electric locomotive together 
with its conductor and centra!-power station. 


Accidents at Transformer Stations.— An interesting account 
of some recent incidents on the Victoria Falls & Power Co. 3 
network is given in " The Times Engineering. Supp'ement ' 
and serves to illustrate the difficulties attached to power trans- 
mission at very high voltages and at an altitude of 5.000 ft. to 


6.000 fr. 

Ava main transformer station, which receives current from transmission 
trunk lines at 40,000 volts and transforms down to 20,000 volts, there are 
installed several large transformers operating in oil and cooled by means 
of water circulation kept continuously in flow. In connection with the 
oil supply what is called an expansion tank is installed ; this is supported 
at a height above the transformer, so that, should the oil supply in the 
tank become low, it receives oil from the c xpansion tank, while the in- 
crease in bulk when it is hot is sufficient to force oil from the transformer 
into the tank above. During a storm a surge occurred on the line and 
caused one of the transformers to break down and cut itself out of service. 
While endeavouring to find out the extent of the trouble and preparing 
to rectify the matter, three attendants thought fit to examine the oil in 
the expansion tank, and one of them, in order to ascertain the level of the 
oil in the tank, lit a match and held it to an opening in the top of the tank. 
Instantly an explosion took place, resulting in the death of one of the men 
and serious injury to the other two. “The only possible explanation of 
this explosion is that, after the " short " or other fault occurred in tho 
transformer, some of the oil in the immediate neighbourhood became 
dissociated, being converied either into free hydrogen or into some of the 
lower livdrocarbons such as marsh gas, ke. or possibly a mixture of 
these. Such gases would rise to the expansion tank and there form an 
explosive mixture with the air in the top of the tank. Immediately after 
the explosion the oil seems to have been violently thrown out of both tho 
tank and the transformer in one seething mass of flame, since similar 
occurrences have taken place before in connection with both transformers 
and high-voltage oil switches. Other accidents of the same kind have 
occurred, and in ev ery instance the foregoing explanation seems to be the 
only possible one. Doubtless steps can and will be taken to obviate tho 
possibility of the formation of such explosive mixtures, but at the same 
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time it may be doubted whether the  high.tension switchgear at 
present used by the company is fully capable of withstanding the con- 
ditions to which it is exposed. In all probability considerable improve- 
ments will have to be made in the desiga of such switchgear before finality 
can he said to have been reached, especially as regards systems of high 
voltage and high power operating in countries subject to great atmo- 
spheric disturbances. 


Electrolytic Extraction of Copper Ore.—A process for 
electro'viaie extraction of copper from its ore is described in a 
recent issue of the " Mining & Engineering World." It appears 
that for several months a company at Aamdal, Norway. ie 
been successfully extracting copper from the crude ore by 
electrolvuc process developed by V. Hyoinethe, a NN 
engineer, who has patented the process in Europe and the 
United States. The Aemd=! works have proved so successful 
that plans are now under way for increasing the output to 
3 tons of metalic copper per dev. The treatment, which is 
carried on at the mine and thus results in enormous shipping 
economies, consists In leaching the crushed ore with sulphuric 
acid which dissolves out the copper; the latter is then depo- 
sited electrolytically. Experiments with copper pyrites from 
the Orkla and Sulitje Ima mines, in whic h much foreign capital 
is Inyested, have. it is stated, been equativ successful, and as a | 
result will probably be treated by the Hyoinethe process in the 
future. The ores were formerly shipped to Germany 2nd 
Sweden, respectively, owing to their refractory character and 
to the lack of proper Norwegian reduction works, but of iate 
the "u'itjelma Co. has not been able to mine with eny profit by 
this pian, owing to the costs of transportation. 


Speaking Incandescent Lamp.— Apparently theincandeszent 
amp is not the mute electrica! apparatus that we have alwavs 
supposed it to be. It has just been discovered that given the 
right conditions it mey be made to speak as readily as the are 
which for the last 15 vears hes monopolised this accomp. ‘inh 
ment. According to the * Physikalische Zeitschrift," Messrs. 
K. Ort and J. Ridger have used a metal-filament lamp es a 
telephone receiver, An Osrem lémp of 100 c.p. is employed. The 
lamp is plaecd in a 120-volt direct-current circuit, including a 
self-induction coil. Nhunted ecross the two termine!s of the 
lamp are a capacity and the secondary of a telephone trens- 
former. the primary of which connects with a battery of five 
store ge cel's and a powerful microphone. Words spoken before 
the microphone ere reproduced in the lamp. The discoverers 
of the speaking incandescent lamp explain the action on the 
principle that the telephonic current variations superposed 
onthe current that passes through the lamp produce correspond- 
Ing verietions of heat in the filament. which. radtating to the 
glass of the bulb, cause the latter to expand end contract 
proportionately and thus. transmit. the vibrations to the 
exterior alr. ‘This Pee cannot be produced with 16 or 32 c.p. 
lamps. beczuse the g'ass is too click and the heat variations too 
feeble. 


Value of Telephones in Great Britain. — Prof. D. C. Jackson 
who has been engaged for the lest two years in making a velua- 
tion of the telephone systems in this country, has made a 
pronouncement on the subjec t which is of some current interest. 
According to the 7 Telephone Eneineer," Prof. Jackson stated 
thet. although his work has not been finally completed, he 
expects that the total vasue of the telephone properties thet 
are to be taken over bv the Government will be placed at between 
£10.000,000 and £12,000 00, and that the figure that will be 
paid to the National Telephone Co., which has been operating 
the telephone system abroad will probably be in the neigh- 
bourhood of one of the amounts just mentioned, The Nationa! 
Co. offered to sell its property and its assets to the Government 
for £20.000,000, but no such price will eventually be paid for the 
properties. Prof. Jackson said that the gross earnings of the 
properties to be taken over by the Government will approxi- 
mate about £2.000,000 this vear. It is expected by the Govern- 
ment that the telephones properties. will produce sufficient 
revenues to pav a little more than interest on the amount of 
money invested in the project. At the present time the Govern- 
ment receives a rovaltv of 10 per cent. of the gross revenues 


of the Telephone Company. There is to be readjustment. of 
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telephone rates as soon: as the Government assumes actual 
contro! of the system, which will probably result in a somewhat 
cheaper rate than now exists. At the present time the rates 
charged are £17 per annum flat rate for an unlinuted number 
of calls, while the measured rate is £5 per annum with a charge 
of one penny per call for a!l messages over a certain number. 


Electrically-Driven Underground Winding Engine.— The 
* Engineering and Mining Journal" describes a hoist which has 
recently been installed bv the New Heriot Gold Mining Co. 
The service for which it was designed is: Depth of shaft, 
1.080 ft.: incline, 45 deg. ; weight of rock, 5,000 lb. ; weight 
of skip. 3.000 lb. ; weight of rope, 1.840 lb. ; maximum speed, 
2.000 ft. per min. AU parts of the hoist were designed to pass 
through an opening 7 ft. 84 in. by 3 ft. 61n.,s0 as to permit it to 
be taken underground and along a drift about 1 mile long. 
There are two winding drums, each 6 ft. in diameter and 3 ft. 
wide, arranged in tandem but displaced sideways in relation to 
each other so as to obtain a good lead from the sheaves. The 
drums are driven. through single-reduction double-helical 
cut gears of a ratio of approximately 3 or 4:1 by means 
of a 500 B.H.P. (1.250 H.P. maximum) 2.000-volt three- -phase 
30-cvcele 375 rev. per min. slip-ring induction motor. The 
speed and direction of rotation of the motor are governed by a 
liquid controller, which is of the type usually supplied for 
winding engines, the resistance liquid being continually 
circulated over cooling coils by means of a sma!! centrifugal 
pump and the resistance in the rotor circuit varied by altering 
the depth of immersion of the iron electrodes connected to 
the slip rings. The reversal of the motor is carried out by two 
independent three-pole oil switches, either one of which can be 
closed at a given time, but not both at the same time. At the 
rear of the driver's platform is the main switchboard, equipped 
with an overload release oi! circuit-breaker, with inverse time 
umit relav, and integrating watt-hour meter and an oil circuit- 
breaker for a small transformer, used to supply power at a low 
voltage to the small pump motor on the controller and other 
auxiliary apparatus. The main oil circuit-breaker is arranged 
to be mechanically tripped from the emergency device in 
front of the driver's platform, in case that device should for 
any reason fail to act. The emergency device is designed to 
drop heavy weights automatically across the foot- brake levers 
in the event of overwinding, failure of power supply or any 
other contingency necessitating sudden and powerful braking. 
A lever is provided on the platform so that the driver can 
operate this emergency device should it be necessary. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. G. W. Worrall contributes an article on the “ Physical Theory 
of Commutation ` (p. 715). 


Mr. W. E. French contributes an article on “ 
Festing of Direct-Current Tractioa Motors " 


Return Current 
(p. 727). 

We give an abstract of a Paper read by Mr. H. A. Humphrey before 
the Institution of Civil Engineers on the *" Generation and Distribu- 
(p. 718). 

We give some particulars of the occurrence and treatment of 
rail corrugation in Chicago (p. 714). 


tion of Producer Gas in South Staffordshire ” 


Some experiments were carried out recently by Mr. H. Smith. 
on the use of a condenser as a shunt toa telephone in wireless tele- 
graphy. We give an abstract of the results obtained (p. 711). 


Our Leading Article deals with the progress made in electric light- 
ing. telegraphy. telephony and wireless telegraphy during 1912(p. 724) 


Companies Meetingsand Reports.—-Moetings of Willans & Robinson 
are reported, end the directors reports of the Buenos Avres Lacroze 
l'ramways Co. and the Keministiquia Power Co. are abstracted. 


Parliamentary.—The Se'eet Committee on the Marconi agreement 
continued its sittings until Monday last. and on Tuesday an interim 
report by the Comniittce was laid on the tab'e of the House of 
Commons, the Committee's sittings being suspended sine die (p. 731). 
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PERSONAL. 


Mr. Harry Richardson, General Manager and Engineer of the 
Dundee Electricity Department. has been elected a fellow of the 
Royal Society of Edinburgh. 


We understand that Mr. R. Borlase Matthews. Wh. Ex., M.I. E.E., 
has resigned his position with the General Electric Co., to accept a 
directorship with his father's old-established firm, Letricheux & 
David (Ltd.), Swansea and Cardiff, together with a seat on the 
boards of several allied shipping companies. 


APPOINTMENTS VACANT AND FILLED. 


— ED mae 


An advertiser wants a good man to take charge of country house 
electric lighting plant near Farnham. 30s. a week, with cottage. 


The post of superintendent of the Magnetic and Geo-physical 
Observatory at Eskdalemuir (Dumfriesshire) is vacant. Salary 
from £400 to £500, Particulars from the Assistant Secretary. Royal 
Society. Burlington House. London, W., and applications by Jan. 31. 


Bradford Electricity Committee recommend the promotion of 
Mr. James Fairbairn, deputy-superintendent at Vallev-road works. 
to the position of works superintendent (rendered vacant by the 
resignation through ill-health of Mr. W. Jones) at a salary of £275 a 
year. 


Manchester Corporation have promoted Mr. H. Lamb, assistant 
resident engineer, to the position of resident engineer of the Stuart- 
street generating station at £350, rising in two years to £450 per 
annum. 


INSTITUTIONS AND SOCIETIES. 


The Royal Society.—Among the Papers read at the meeting of this 
Society yesterday afternoon were the following :—'* The Effect of 
Junctions on the Propagation of E lectrice Waves along Conductors,” 
by Lord Rayleigh, O.M., F.R.S. ; “ Duration of Luminosity of Elec- 
tric Mp in Gases and Vapours," by the Hon. R. J. Strutt, 
F.R.S. ; " Some Electrical and Chemical Effects of the Explosion of 
Azoimide," by the Rev. P. J. Kirkbv and Mr. J. E. Marsh; and 
* The Positive Ionization produced by Platinum and by certain 
Salts when Heated," by Dr. F. Horton. 


Institute of Metals. —This Institute has just published the eighth | 
volume of its ** Proceedings." a book of 363 +ix. pages, in addition 
to which there are 32 full-page plates. and a frontispiece reproduced 
from a photograph representing the banqueting hall of the Royal 
United Services Institution. where the reception of the Institute of 
Metals was held on September 25, 1912. The major portion of the 
Journal consists of a series of Papers of scientific interest which were 
read at the annual autumn meeting of the Institute held in London 
in September last, and covers 311 pages. In addition to the Papers 
the volume under review contains a verbatim report of the third May |. 
lecture (which was delivered by Sir J. Alfred Ewing. K.C.B., F.R.S., 
whose subject was '* The Inner Structure of Simple Metals)." The 
useful series of abstracts of Papers, relating to the non-ferrous metals 
and the industries connected therewith, which was commenced in 
the second volume of the Journal, has been continued, and there are 
many pages devoted to valuable abstracts dealing with such subjects 
as the properties of metals and alloys, electro-metallurgy. analysis 
and pyrometry, furnaces and foundry methods, statistics, and 
bibliography. 


EDUCATIONAL NOTES. 


King’s College, University of London.—H.M. the King has been 
pleased to approve the appointment of Prof. R. M. Burrows, professor 


of Greek in the University of Manchester, to be principal of this 
College. 


University College (London), Engineering Department.—The 
eighteenth annual dinner of past and present students of this depart- 
ment will take place on Feb. 7 at the Imperial Restaurant, 
Regent-street. Sir Alex. B. W. Kennedy, F.R.S., Emeritus Professor 
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of Engineering, U.C.T.; has kindly consented to take the chair. 
Old students who have not yet received advice of this dinner are 
requested to communicate with the Secretary, Engineering Society, 
University Colleze, Gower-street. An attempt is being made 
to compile a complete register of Past Engineering Students, 
and the secretary, Mr. H. A. Bell, will be pleased to reccive any 
information as to the whereabouts of any U.C.L. Engineering 
Students. 


City and Guilds Technical College, Finsbury.—A special course of 
six advanced lectures on Induction Motors will be given by Mr. J. K. 
Catterson-Smith, M.Ll.E.E.. on Mondays (8-9 p.m.), commencing 
Jan. 27 and ending March 3. The fee for the course is only 6s., and 
further particulars may be obtained at the College, Leonard-street, 
City-road, E.C. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 17th (to-day). 
Rovar INSTITUTION. 
9 p.m. Mecting at Albemarle-street, London, W. 
“ Further Applications of the Method of Positive Rays," 
Sir J. J. Thomson, O.M., F.R.S. 


. MONDAY, Jan. 20th. 
DL ASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at the Armstrong College, Newcastle-on- Tyne. 
Paper on '' Electric Resistance Welding," by Mr. P. Bucher. 


TUESDAY, Jan. 21st 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Literary and Philosophical Society, 

Middlesbrough. Paper on ‘ Electric Resistance Welding,” by 
Mr. P. Bucher. 

MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 

ENGINEERS. 

Meeting at the Municipal School of Technology, Whit- 

worth-street, Manchester. Paper on '' The Design and Use of a 

Street Photometer," by Mr. S. E. W. Taylor. 


INSTITUTION OF CIVIL ENGINEERS. 


Meeting at the Institution of Mechanical Engineers, Storey’s 
Gate, London, S.W. Paper on “ The London and South 
Western and Metropolitan District Railways’ Widening between 
Acton Lane and Galena Road," by Mr. E. A. Ogilvie. 


WEDNESDAY, Jan. 22nd. 
Rovar SOCIETY OF ARTS. 
S p.m. Meeting at John Street, Adelphi. Paper on ‘ Advertising," 
by Messrs. E. Street and L. Jackson. 


THURSDAY, QJan. 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


8 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on ‘ The Use of a Large Lighting Battery in connection with 
Central Station Supply,” by Mr. F. H. Whysall. 


PRIDAY, Jan. 24th. 


Discourse on 
by 


7:30 p.m. 


$ p.m. 


PHYSICAL SOCIETY. 
5pm. Meeting at the Imperial College of Science, Imperial 
Institute Road, South Kensington. Agenda: “ The Electrical 
Conductivity and Fluidity of Strong Solutions,” by Mr. W. S. 
Tucker; ‘“ The Resistance of Electrolytes, " by Dr. S. W. J. 
Smith and Mr. H. Moss; and '' The Recalescence of [ron Carbide,” 
by Dr. S. W. J. Smith and Mr. J. Guild. 
ROYAL INSTITUTION. 
Mecting at Albemarle Street, London, W. 
Recent Advances in Scientific Steel Metallurgy,’ 
Arnold, F.R.S. 


Discourse on 


9 p.m. 
' by Prof. J. O. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. LEAF. 
'The following orders have d sen issued for the current week :— 
January 20th, 1913, '* A " Company.—Recruit training, 7 to 
10 p.m. Company training. 7 to 10 p.m. 
‘Tuesday, January 2]|st, 1913, " B" Company.—Recruit training, 7 to 
10 p.m. Company training. 7 to 10 p.m. 
Thursday, January 23rd, 1913, " C" Company. —Company training, 


7 to 10 p.m. 
Fidis, January 24th, 1913, “ D" Company.—Recruit training, 7 to 


10 p.m. Company training, 7 to 10 p.m. 

Saturday, January 25th, 1913, “ A " Company.—Week- end run at Fort 
Coalhouse. Dress: Service dress, putties and greatcoats. No arms or 
equipment will be taken. Parade at Fenchurch-street Station at 
3 p.m. for Low-street Station. 

Head Quarters will be opened for regimental business from 10 a.m. till 
12 noon. 


Monday. 
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POWER REQUIREMENTS OF dua Am | 


BY W. SYEES. 


S ummary. — The author discusses the method of determining the correct 
size and characteristics of electric motors for rolling mills, mentioning the 
factors which affect the equipment. l 


The increasing use of electric motors for driving the main rolls in 
modern steel works makes the question of the power requirements of 
rolling mills of considerable importance to the industrial engineer 
engaged in designing such installations. The subject is one of great 
complexity due to the various factors controlling the power require- 
ments and also to the variation in operating conditions in different 
works. Indeed, it is hardly possible to obtain reliable information 
from published data, and rolling mill practice is wholly based upon 
empirical knowledge gained by experience. During the last few 
years an attempt has been made in Europe to reduce the subject of 
rolling mill practice to some scientific basis, but without very great 
success up to the present time. j ue 

One of the most difficult features of this problem is to determine 
the set of conditions on which to design the equipment. It is almost 
impossible to obtain accurate data from the men responsible for the 
operation of such installations as to operating conditions, on account 
of the changes that occur in practice after the mill has been installed ; 
and for this reason any assumptions made when determining the size 
of machine required may be altogether wrong in two or three vears. 
A great many superintendents are of the opinion that it is impossible 
to obtain, within limits, an equipment too large. This is a mistaken 
idea based upon past experience ; it has been shown that by improve- 
ments, mainly in organisation, the output ean be increased often as 
much as 100 to 200 per cent. over the original estimate. 

With our present knowledge of rolling conditions, and in view of 
what has been done in the past, it should be possible to make a reason- 
able estimate as to how much the production of a mill may be in- 
creased in the future by improvements in the auxiliary apparatus 
and organisation. This is a factor which must always be considered 
when designing an installation ; and it is here that the electrical 


Fic. 1.—DraGraM oF DISPLACED VOLUME. 


manufacturer must often take the responsibility for assumptions as 
to rolling conditions altogether different from those given by the steel 
mill engineers. Some of our most successful manufacturers of rolling 


mill engines have based their machines upon the size required to, 


break some part of the mill. So long as efficiency is not considered 
and it is not necessary to meet competition as to price, such an 
arrangement is ideal from the standpoint of the manufacturer, as 
there is never anv doubt as to the operation of his part of the plant, 
but under existing conditions attention must be paid both to efficiency 
and the price of the equipment. 

In the first place it must be pointed out that the size of the mill as 
determined by the size of pinions, or the width and diameter of rolls, 


has comparatively little to do with the size of motor required for 


driving it, as the work performed by the same size mill may vary 
several hundred per cent. The fundamental basis on which the size 
of motor must be determined is the product of the mill and the ton- 
nage rolled. There are a great many factors entering into the pro- 
position which must be considered ; dealing first with the product, 
the following are the principal, in their usua! order of importance : 
Volume of metal displaced ; method of displacement ; temperature 
of metal ; class of material ; rate of displacement and size of roll. 
Volume of Metal Displaced.—It is of the greatest importance to 
have some method of comparing the actual work done on the metal 
in various mills. [ have used, as a unit of work, the horse-power 
seconds required to displace 1 cubic in. of metal. The displaced 
volume is obtained as shown in Fig. 1. The area enclosed by the full 
lines represents the orginal length of material with the original area 
A and length L. After rolling. the area has been reduced to a and 
the length increased tol. The shaded portion of the original section. 
it has been assumed, has been displaced so as to correspond with the 
shaded part of the metal after the pass (the displacement in practice 
is, of c.urse, not as shown). The volume displaced is thus equal to 
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S Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


This unit of work takes into consideration only the volume dis— 
placed in the direction of rolling and for simple work suchas rolling 


plates, blooms, flats, &c., practically -all of the metal is displaced in 


this way as the displacement at right angles to the direction of rolling 
is negligible. In cases where the section of the pass is completely 
enclosed by the rolls, there is very often a side displacement which. 
this unit does does not take into consideration ; but whatever system 
is emploved it is at present only possible to take into consideration 
the displacement in the direction of rolling. 

The unit here adopted, of horse-power seconds per cubic inch dis- 


placed, will be referred to as “specific power consumption," or 
S. P.C. 


Method of Displacement.—It is also of the greatest importance to 
consider how the pressure is applied to the material rolled. When 
the pressure is' vertical, or nearly so, to the surface being rolled. it 
may be referred to as ‘‘ direct pressure " and it is obvious that under 
such conditions the power required will be a minimum. When 
finishing material such as flanged rail or channel, where the pressure 
is almost parallel to the surface being rolled, the pressure may be very 
large for a very small amount of work done. This condition may be 
referred to as `“ indirect pressure." 

The author illustrates the various passes when rolling rails, and 
shows the difference in practice met with in steel mill work, some rolls. 
heing designed to have as direct a pressure as possible, whilst in others 
a great deal of the work is done bv indirect pressure. In Europe some 
attempt has been made during the last few vears to systematise the. 
methods of reducing the metal for different sections, and when this 
is done the problem of comparing the results to be expected from 
various mills will be considerably simplified. 

The pressure on the rolls due to.the metal introduces additional 
friction, but as this cannot be separated from the power actually. 
required to displace the metal, it must be included in the specific 
power consumption. Also, there often is considerable friction 
between the rolls and the metal, due to the peripheral speeds of 
various parts of the section being different ; this between the metal 
and the roll. In cases where a rail flange, for instance. is being 
finished, there is a tendency to move the rolls laterallv in relation to 
one another, which may be taken up by indirect pressure in the 
opposite direction or in roll collars, in which case the friction is, of 
course, increased. It must, therefore, be included as part of the net 
rolling work, which is the actual input to the mill less the no-load 
friction. 


Temperature of Metal.—This plavs à very important part in the 
power required for any mill. Tests made indicate that the power 
requirements, all other things being equal, vary practically as the 
tensile strength of the material. There is not a great dea! of infor- 
mation available as to the tensile strength of steel at various tem- 
peratures. In Fig. 2 is shown a curve of tensile strength of mild 
steel at various temperatures, this curve being made up from infor- 
mation that has been published of tests in the Watertown Arsenal 
aud from various European publications, as well as from tests made 
by the writer. The curve varies somewhat from others that have 
been published as to the strength at high temperatures. as the tests 
made by the writer indicate that previous estimates as to the tensile 
strength have been too low and that instead of the curve gradually 
tapering to zero at the melting point, that there is a point somewhere 
between 1.300-F. and 1,400: F. where the tensile strength rapidly de- 
creases. Tests made at various temperatures when “rolling plates, 
using only direct pressure. so that there are no other disturbing 
factors, indicate that this curve is approximately correct as indicat- 


jug the relation between the pow er required to displace the metal and 


the temperature. 

The rate at which metal cools is obviously of the greatest import- 
ance. and within the usual limits of rolling temperatures it may be 
said that the rate of cooling will be practically proportional to the 
area exposed in relation to the volume. From Fig. 2 it will thus he 
seen that the power required to displace the metal will increase very 
rapidly as the cross-section is decreased. 


Class of Material.—Tests made by the writer and others indicate 
that. provided the temperature is the same, the power required to 
displace a given volume of metal is practically independent of the 
chemical composition of the stcek This applies only within the 
usual rolling temperatures (1.800 F. to 2.100 F.). 

The density of the steel has considerab'e intluence upon the power 
requirements, and when rolling ingots, the first one or two passes 
made require comparatively little power per cubie inch displaced, 
as the steel is more or less porous. After the metal has had one or 
two passes through the rolls. the density when hot apparently does 
not enter further into the question. When rolling steel cold, how- 
ever, there is a continual inerezse of the power required dueto the 
increased density, and in Fig. 3 is shown a typical curve indicating 
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the increase in power TeQuirements as the oross-sectional area is 


decreased. i 


Rate of Displacement.—Although little information is available, 
th re are indications that the rate of displacement somewhat affects 
the power requirements. Tests made by the writer appear to show 
that a low rate of displacement requires less power than if metal is 
rolled quickly. In practice, however, metal is rolled as quickly as it 
can be handled, so that this feature is of comparatively little im- 
portance. s 


Size of Rolls.—Theoretical investigations show that when rolling 
plates or blooms or such sections where direct pressure only is used, 
the size of roll has some effect upon power requirements. Nmall rolls 
should require somewhat less power than large rolls, but the writer 
has not been able to demonstrate the accuracy of these theoretical 
calculations owing to the great many other factors which influence 
£he test results. 


? 


Pounds per square inch 


800  À 1,200 1,600 232,090 2,100 


Degrees F. 
Fic. 2. 


Practical Determination of Motor Size.—The great majority of 
rolling mills are of the type running continuously in one direction, 
and to equalise the input to the motor flywheels are used. It is of 
the greatest importance to determine the size of flywheel required in 
conjunction with the characteristics of the motor and control appa- 
ratus, as it is only by considering them as a unit that a satisfactory 
installation can be made. With the ideal flywheel, a motor suffi- 
ciently large to carry the average load would be the right size to use, 
as all the peaks would be taken by the flywheel, and during the 
intervals between passes, energy would be stored in it. In practice 
it is not possible to use such flywheels, as they would be excessively 
large, and consequently a compromise must be made between motor 
and flywheel. It is usual to consider that the mill will run for short 
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Fic. 3.—SgBowixa INCREASE IN RELATIVE SreciFic POWER 
CONSUMPTION. Corp ROLLING STEEL PLATES. 


"periods at its maximum capacity, that is, with the minimum interval 
necessary to handle the material, and on this basis the load diagram 
must be determined. The load diagram can be determined from 
curves showing the power requirements per cubic inch displaced, in 
conjunction with the volumes displaced and the rate of rolling. From 
this diagram, the average load when the mill is rolling at the maxi- 
mum rate, can be determined, and also the size of the flywheel. The 
average production of the mill must be taken into consideration in 
determining the size of motor so as to have an equipment which has 
suitable characteristics for the normal operating conditions. 

To illustrate the methods used in determining the size of motor, a 
load diagram when rolling plates is set out in detail in the Paper. 
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In practice it has been found that, although the power required for 
the individual passes may vary quite appreciably from that calcu- 
lated, the flywheel will have sufficient capacity to compensate for 
these individual variations, and that the genera! operating conditions- 
.of the motor can be fairly accurately determined. In practice it is 
advisable not to allow for an overload of more than 25 per cent. when 
rolling at the maximum possible rate, so that there is always a certain. 
reserve available in the motor for extraordinary conditions that may’ 
arise. Rolling mill motors are usually designed so that they can 
carry 25 per cent. overload continuously with a 50?C. rise and 50 per 
cent. for one hour with a 60°C. rise. With motors designed on this 
basis. it is quite permissible to allow for them being overloaded 25 
per cent. when the mill is run at its maximum capacity. If the 
hourly capacity of the mill is considerably less than the maximum 
that can be rolled, it is then necessary to investigate very closely the 
conditions existing so as to determine on what basis the compromise 

must be made. 


ON THE BEST USE OF A CONDENSER WHEN USED 
AS A SHUNT TO A TELEPHONE IN 
TELEGRAPHY.* | 


BY H. SMITH. 


In practically all systems of wireless telegraphy the telephone 
receiver has superseded all other forms of reception, and it is, there- 
fore, a matter of importance to examine the conditions under which 
the telephone is employed, in order to determine the most advan- 
tageous relations betweeen the constants of the various parts of the 
circuit. 


Potentiometer 
ll 


OET Receiving Circuit. 


Fic. l.—ARRANGEMRNT OF RECEIVING CIRCUIT. 


It has been found for the telephones used in practice that the best 
results are obtained when the telephone is shunted with a capacity. 
The best value of the capacity depends, among other things, on the 
telephone, and the practical rule has been that the greater the resis- 
tance of the telephone the less the value of the capacity to give the 
loudest sound. It is sometimes stated that the function of the capa- 
city is to form an easy path to the oscillations past the telephone 
whose inductance when introduced into the oscillating circuit would 
otherwise seriously enfeeble the current strength. That this explana- 
tion is insufficient is clear from the fact that there is an optimum 
value of the capacity. It was with the object of affording an ex- 
planation of this phenomenon that the following work was under- 
taken. 

Fig. 1 shows a very usual method for coupling the receiving circuit 
with the antenna. The adjustable condenser C,, made use of only 
under certain circumstances, allows of tuning in the receiving circuit 
and is generally very much smaller than the block condenser, C, 
used as shunt to the telephone T. If C is increased while the messages 
are being received the intensity in the telephone increases at first, 
followed by a deadening and lowering of the note, due, one might 
imagine, to the suppression of the higher harmonics. As the con- 
denser C and the inductance of the telephone form an oscillatory 
circuit, it is reasonable to expect resonance with some of the har- 
monics. If this be so, the best value of the capacity C will be when 
the telephone circuit is in resonance with the more pronounced of 
these harmonics. Moreover, the addition of an inductionless resis- 
tance, if of sufficient value, to the telephone circuit should effectually 
prevent all resonance. and no rise in intensity in the telephone would 
be observed. Experimenting with the arrangement shown in Fig. 2, 


. * Abstract of a Paper in the “ Proceedings” of the University of 
Durham Physical Society. 
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the author found this actually to be the case ; indeed, with one tele- 
phone tested, whose resistance was large compared with its induc- 
tance (2,000 ohmsand 0-02 henry respectively), there was a con- 
tinuous falling-off in intensity from the moment condenser C was 
put across it without any further addition of resistance. 

The current through the telephone is, of course, intermittent, 
occurring every tinte the detector D is traversed by oscillations picked 
up from the antenna. ` We may, however, regard it as an alternating 
current whose frequency is that of the break in the primary current 
at the sending station, and which has superposed on it a direct current, 
and contains in it also a large number of harmonics. 

The following arrangement was adopted as sufficiently well repro- 
ducing the condition of things in the receiving circuit :—L represents 
the inductance of the receiving circuit. The seat of the E.M.F., as 
before, is the circuit LC, but is produced hy coupling with an alter- 
nating current instead of being taken from a potentiometer. With 


Telephone 
T Circuit (L) 


Coupling Circuit 


Fig. 2.— EXPERIMENTAL RECEIVING CIRCUIT, 


such an arrangement as this the current due to any particular 
harmonic through the telephone is a maxintum when 


— L ie L, 

X» Ria asLo RQpacL,* 
& Here Land R are respectively the inductance and resistance of the 
coupling-circuit LC, and L, and R, the inductance and resistance of 
the telephone circuit consisting of the telephone and the condenser C, 
and w= 2r x frequency of the harmonic. 

When R, is very large and R small, very beautiful resonance in 
the coupling circuit with the harmonies in the alternating supply 
is obtained. The intensity of the sound in the telephone is a series 
of maxima, each maximum giving a different note whose frequency 
`s the same as that of the harmonic. In the case of wireless tele- 
graphy the resistance R is in general great, due to the detector ; 
and from the symmetry of the expression given for the volue of C, 
if R, were small this time we should expect to have the same pheno- 
mena in the telephone. R,, however, is not small, and instead of 
hearing several notes at different maxima, the intensity rises to one 
maximum only, not very sharply defined. 


Ti R, 
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Fic. 3..—ExPERIMENTAL CIRCUIT. 


With three different telephones the following results were ob- 
tained :— 


Capacity to | Frequency 


\ 
Tele phone's Tele phone’s | 
Rn. TEE produe SEUCISDBORE 
STEM f : maximum. circuit. 
3-75 ohms | 4 millthenrics 1-5 mfd. ].1 90 
]30 , 48, 03 ,, 1.340 
557. | n. 02 . 


1.130 

We see from this that when the maximum occurs the frequency of 
the telephonic circuit is very approximately the same for very 
different telephones. No very good agreement can he expected, 
as not only is the inductance of a telephone difficult to measure 
accurately, owing to its resistance, but the optimum value of the 
capacity is not very easy to note. Tho constants of the coupling 
circuit LC were : L=158 millihenries and R — 4,000 ohms. 

To study better the effects of resonance in the telephone circuit the 
following arrangement was adopted :—Circuit A (see Fig. 3) is 
brought into resonance with any desired harmonie by varying C, and 
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listening in the telephone T, (R, must be large—sav 10,000 ohms) till 
the corresponding note is a maximum. Circuit B is now coupled 
with A, and C varied till the harmonic gives a maximum in the 
telephone T. In this way the following results were obtained :— 


Harmonie «eee bury EI SE Eds 3rd 15th ... — 
Frequency of harmonie................... 240 ... 1.200... — — 
Resistance of telephone T........ (ohms) 157 ... 3-75 130 157 
Inductance of telephone T......... (mh.) 100 4... 48 100 
Capacity to give maximum....... imfd.) 1* ... 45 ... 035 ... 02 
Frequency of telephone circuit ........ . 437 1,190... 1,230... 1.130 


The discrepancy between the frequency of the harmonic and that 
of the telephone circuit (calculated by taking into account its resis- 
tance, which is effective in low frequencies) in the first case is very 
great. It is due partly to the fact that it was very difficult to decide 
when the maximum occurred, but chiefly to the existence of the higher 
harmonies, as the fifth and seventh, which were still quite strong. 
To separate mentally the effect of each note was impossible. 

In the case of the other telephones the author was unable to deter- 
mine the optimun capacity at all, the change in intensity was so 
imperceptible, but for the small inductance telephone it was certainlv 
greater than 12 mfd. With the 15th harmonic it was different, as it 
was very much more powerful than any of its neighbours when 
separated in the wav given above, and fair agreement between its 
frequency and that of the telephone circuit was obtained. 

It would appear, then, that when a telephone is shunted with a 
condenser, the maximum intensity in the sound which occurs, is 
due to resonance in the telephonic circuit with the various harmonies, 
the maximum being in reality a compromise of several maxima due 
to several harmonics. In the case worked out above, it occurred 
in the region of the maximum produced by the 15th harmonic, which 
was a particularly prominent one. 

Applying these results to the case of the telephone used as a 
receiver in wireless telegraphy. we see that the value of the capacity 
used as a shunt to the telephone, whieh produces the maximum 
intensity in the telephone, is not independent of the break in bs 
primary current at the sending station ; that in the general ca 
where circuits in parallel with the telephone have a large resistance 
this maximum is due to resonance in the telephone circuit alone. and 
that the “ harmonics " in the break, and not the frequency of the 
break itself, may be the most important factor in determining the 
value of the capacitv to produce the best effect for any one 
telephone. 


POLYPHASE CABLES FOR 30,000 VOLTS.* 


BY W. PFANNKUCH. 


The central station at Oherspree has a peculiar position among the 
central stations of Berlin, as it was always intended to deal with more 
or less suburban work onlv, specially on the eastern side of Berlin. 
From this station two high-tension rings are supplied at 30,000 volts, 
the one going somewhat northwards and the other towards the 
south. These polyphase cables have three conductors, each with a 
sectional area of 50 sq. mm., and are paper-insulated lead-covered 
armoured cables, the conductors being stranded in the circular form. 
The conductors consist of 19 strands, each wire being 1-84 mm. in 
diameter; the thickness of the paper insulation between the con- 
ductors and the lead is 14-6 mm. The lead has a thickness of 3-6 mm., 
the overall diameter over the armour being about 89 mm. The 
total length of cab!e in the north ring is about 90 km., and in the 
south ring 86 km., all the cab'es being made by the Allgemeine Elek- 
trizitüts Gesellschaft. The cables were carefully tested during the 
manufacture in the usual manner. Tie figures obtained under test 
showed that per kilometre the capacitv was 0-13 microfarad, the 
self -induction 0-36 millihenry, and the insulation resistance bet ween 
700 and 1.000 megohms. The cable was laid in the ground at a 
depth of 1 metre, being protected against accidental disturbance 
through workmen's pickaxes bv a laver of concrete. The work of 
laving the cab'e began in July, 1910, and was practically finished in 
the autumn of 1911. current being first passed through it in Septem- 
ber of that vear. The cab'es on a portion of the northern ring are in 
duplicate. on account of the manufacturing neture of this district ; 
and this duplicated portion was first tested, pressure being applied 
at 50.000 volts for half an hour. This test passed off satisfactorily, 
and showed thet the system was in good working order. Further 
tests were, therefore, undertaken, but it may be as well. before 
proceeding further, to deseribe the general testing arrangements. 
The power-factor of a modern cab'e on no-load heing very low, à a 


bi Approximate. 
T Abstract of an article in the “ Elektrotechnische Zeitschrift," being a 
report of a Paper read before the Elektrotechnische Verein 
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Duddell-Mather normal wattmeter, made by Paul, of London, was 
employed. The current-winding of this instrument was so sub- 
divided into 10 portions that the sensibility of the instrument could 
be varied within wide limits, so as to be suitable for 5. 10. 25 or 50 
amperes. The wattmeter works on the torsion principle. and by an 
astatic arrangement it is uninfluenced by the earth or by neighbour- 
ing alternate-current fields. ‘The instrument was extremely sensi- 
tive, and was so insulated that it could be connected to the 30,000- 
volt circuit. The instrument is contained in a case, having glass | 
sides mounted in metal, so as to protect it against static disturb- 
ances. No measuring transformers were emploved in the voltage 
circuit ; inductionless resistances were used instead, consisting of 


Static 


Message d 
" Resistance 3 & Voltmeter 
a — = -— Amreremeter 
= = a Vlattineter 
£x. -— Li 
~~ e iai Ó ‘ 
ese n Series V 
E v Resistance l 
Oscillograp 
li E Cable; X 
“ v vf 7 : 
Calibrating ` B" : 
Adjustment 
= 
ææ. Accumulator 
Fio. 1.—CoNNECTIONS FOR TEST. 


so-called resist»nce-webs, w nen were mounted in continere filled 
with oil. ‘The voltage was determined by noting the drop, as shown 


on a static voltmeter. along a standardised resistance in series with | 
The general arrangement of the connections is | 


The | 


the main resistance. 
shown in Fig. 1. all unessential details being there omitted. 
connections for the Duddell oscillograph will also be noticed. An 
arrangement was also adopted by which after each record lines for 
the purpose of calibration were made on the diagram by means of 
direct current. and this proved a verv serviceable method. 

A curious effect was noticed as soon as it was proposed to start 
the tests. A 3.000 kw. turbo-alternator was ready to supply current, 
but it was found that the reactive effect of the charging current for 
the cable, which was 60 km. in length, was such that the voliage was 


the demagnetising effects of lagging currents is not an indispensable 
feature. The alterations that would be necessary on existing alter- 
nators would be easily carried out. Otherwise it might be necessary 
under certain circumstances to keep more alternators running than 
are really necessary to meet the actual demand at the central station, 
and this is obviously certain to decrease the efficiency of working. 
The curves of current and voltage were nearly sine- shaped, with a 
slight trace on occasions of the influence of the third and fifth 
harmonics. 

The first test was carried out with a constant frequency, the 
voltage being gradually raised. The results are shown in Fig. 2. 
which gives the total apparent input in kilovolt-amperes. the total 
real input in kilowatts, the no-load current and the power factor. 
It will be seen at once that the power-factor of this cable is extremely 
low, and nearly constant, having a value of about 0-02. The losses 
in the cab'e are divisible into two parts—viz., those in the dielectric 
and those in the conductor itself. The latter may be regarded as an 
ohmic loss, and if the losses are 2nalvsed on this Disc; we get the 
results shown in Fig. 3, the die'ectrie losses being, therefore, the 
difference between the total and the ohmic losses. Tnus, we see that 
the dielectric loss itself is an extreme!y small portion of the whole, 
and would correspond to a power-factor of about 0-3 per cent. This 
is merely a first approximation, but if regard is had to the way in 
which the eurrent distributes itself throughout the cable, the figure 
would be rather higher and would be nearly 0-4 per cent. The 
dotted potion of the curve, showing the diclectric loss, is constructed 
ontheassumption that these losses are proportional to the square of 
tke voltage, whereas the tests themselves show that they increase at a 
slightly more rapid rate. It may be mentioned, in passing, that tests 
were carried out on short lengths of this cable in the laboratory of the 
Allgemeine E'ektricitáts Gesellschaft at their Oberspree works, and 
the results so obtained were very similar to those shown herewith. 
This shows thet the laying and jointing of the cab'e in the ground 
was very cerefully carried out, seeing that no increase in the losses 
was noticeable. 

The next series of tests was intended to ascertain the effect of the 
frequency on the no-load losses, but certain resonance effects intro- 
duced a difficulty which was due to one of the harmonics in the 
voltage-curve, already mentioned above. This introduced some 
uncertainty in the results, which are not here further discussed. 
The Paper also contains some oscillographie records of the effects 
produced at the moments of switehing on and switching off tho 
current, together with a short account of the results obtained by 
artificially loading the cable. It has been found that in working the 
cable good results have been obtained, though there were many 
joints and dead ends which might not unexpectedly have caused 
trouble. Cables working at this pressure are to some extent a 
novelty, in spite of the fact that a good deal of experience is being 
gradually accumulated. But joints and dead ends do not appear to 
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Fic. 2.—Resuits or TEST ON NO-LOAD AS DEPENDING ON THE RISE OF THE Fi. 3. — ANALYSIS OF THR No-LOAD Losses INTO OHMIC AND 


VOLTAGE APPLIED TO THE CABLE. 


raised far above the norma! level. Tne apparent power, correspond- 
ing to the charging current, was 2,200 k.v.a., and a step-down trans- 
former had to be u-cd before the desired reguli stion could be effected. 
If alternators ere intended in the future to be u-ed to feed long net- 
works, their design will require careful consideration. ‘Tne air-gap 
should -be so incre ed as to diminish the reactive megnetising effect. 
Even if there shouid be a hezvy leeding current, it cught to be pos- 
sib'e by a suitèb'e adjustment of the excitation to produce the 
normal voltege. Under thee conditions the reactive effect of the 
charging current for the cable in such thet the eltemators work, 
gencrally specking. with a good power factor, «nd compensation for 


DIELECTRIC Losses, 


been due, often enough, to other ezu es. Thus too sharp a bend 
ound a corner has led to è e gra dual eracking of the insulation, and 
there have been other cases in which the workm*n's pickaxe hs 
excused accidental dumege. A gradus! sinking of the soil in place 
where it is liebe from eny cause to sub ide. has bent the cable to such 
en extent that after some days or weeks it hes reached the breaking- 
down point. But troub‘es of this kind are not such as are UAE 
on'y to high-tension cables; end it may sef y be a;serted that i 
volta ge of 30.000 is quie pos-ib'e for a carefully constructed salle: 
buried in the ground, and thet eny breakdown is more likely to be 


due to other caes thon the high volte ge. 


"The average depth was found to be approximately ,j,in. 
-distance from crest to crest of the corrugations varies from 2 in. to 


‘girder rails. 


-entirely absent, and then for a space appear only in spots. 
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RAIL CORRUGATION IN CHICAGO.* 


The two companies which operate almost the entire electric street 


‘railway system of Chicago (approximately 700 miles) are having a 
-great deal of trouble with rail corrugation. 


In both cases the matter 
has been investigated with rather indeterminate results, and a large 


-amount of work has been done in the way of grinding the rails in the 


track to remove the corrugations and give à new smooth running 
surface for the wheels. One reason for the investigations was the 
belief that the cost of car-maintenance was being increased by the 
vibration of the cars due to the corrugated rails. 

On both of these roads the tracks are laid with 9 in. 129 lb. grooved 
The former line has both steel and wood ties, largely 
on a concrete base, but partly on stone ballast. Where the tracks 
are on old cable lines the concrete is about 36 in. deep. but in other 
places its depth is 6 in. The tracks giving trouble are in general 
three or four years old. The latter line has mainly wood ties, either 
on 6 in: of concrete or 8 in. of broken stone, and the tracks examined 
for corrugations were generallv two or three years old. 


Chicago Railways Co.—In a statement prepared by J. S. Bowman. 


-of the engineering department, it is stated that it seems apparent 


that the corrugations develop only in rails embedded rigidly (as in a 


-concrete base), and that they are developed by such irregularities as 


low or loose joints. There is no consistency or uniformity in the way 
in which the corrugations develop. On some lines they are prac- 
tically continuous for several blocks, then for some distance they are 
Other 
lines have only a few spots or corrugations and still others have none 
at all. The corrugations do not cause hard riding of the cars, but 
they cause a loud and disagreeable noise when a car passes over them, 


-and this is very objectionab!e to peop:e living along that part of the 


street. They cause also a decided vibration of the car truck and of 
the electrical wiring and connections under the car, which results in 
considerable wear and tear of the equipment. 

The depth of the corrugations varies from a few thousandths of an 
inch to 0-035 in. This latter is the greatest depth measured, but the 
men in charge of the grinding machine say that the corrugations are 
sometimes as deep as ,l in. Those measured were on Madison- 
strect, where they seem to be the worst of any place on the system. 
The 


5 in., averaging about 3 in., the longer ones usually being deeper than 
the shorter ones. The corrugations appear to the eye as small 


-shallow waves in the steel surface. 


The grinding is continued back and forth over the rails until the 
corrugations are entirely ground off, except in small spots where they 


-are so deep that to grind them entirely out would leave a low spot 


entirely to the discretion of the men in charge of the machine. 


depreciation on the machine, and energy consumption. 


: distance, and is unpleasant for residents along the line. 


.or in isolated patches 12 in. to 24 in. or up to 5ft. in length. 


ground out also. 


: Sometimes reappear after the grinding. 


in the rail. In such places the grinding is continued until the 
bearing of the rails and emery wheels is continuous and approxi- 
mately 1 in. wide on the low spots. The amount of grinding is left 
The 
cost of grinding a foot of track (two rails) varies very considerably, 
depending on the depth of the corrugations, but an average cost is 
about 7:13 c. (3-56d.) per foot. This includes wages, interest and 
The last 
item is a very small part of the cost, averaging approximately 0:13c. 
(0-06d.) per foot of track. 


Chicago City Railway.—The corrugations in the rails do not cause 


noise or vibration noticeable to passengers, but there is a loud noise 


in the street when a car passes; this can be heard at a considerable 
There is 
also considerable wear of the trucks, due to the vibration and jar in 


running over the corrugations. "There is no uniformity in the loca- 


tion or extent of the trouble, which may be continuous for several 
blocks, or may occur in stretches ranging from 5 ft. or 10 ft. to 60 ft. 
In 
some places the corrugations are short and sharp, while at other 
places (perhaps closely adjacent to the former) they may be longer 


. and more wavy. 


In grinding long stretches, the work is done over bad and good rail 
alike, giving a uniform finished surface. Very short stretches of 
corrugation, only 12 in. to 24 in. long. are ground to an approximate 
radius of 3,000 ft., so that the depression below the level of the good 
rail at either end is not noticeable. Pockets at low joints are 
The work is done on all parts of the system where 
this trouble develops. It is an interesting fact that corrugations 
The explanation given for 
this is that the metal of the rail has been disturbed by the vibration 
to a depth below that of the new finished surface, and experiments 


. are being made to determine to what depth the metal is thus affected. 


This road is making. experimental use of the Romopac compound 


* Abstract of an article in " Engineering News." 


rail. and on this also the corrugation has appeared. The rail consists 
of a grooved-head channel bar, resting on à T-bulb which forms the 
web and base of the rail. The flanges of the channel are bent under 
the bulb-head bv à machine travelling along the track, but in spite 
of the weight of the machine, the inward bending of the flanges tends 
to cause the head to curve slightly upward, so that it is not in close 
contact with the top of the bulb. This infinitesimal looseness of fit 
is sufficient to cause vibration and movement of the head which 
results in corrugation. A heavier machine, with a load of 23 tons 
on the rails, is to be tried in order to ensure an absolutely close and 
tight fit of the two parts of the rail. 

The work of grinding is slow, averaging 3.500 ft. to 4,000 ft. per 
month. The cost depends largely on traffic conditions and the 
depth of the corrugations, but ranges on an average from 3-50c. 
(1-75d.) to 4-25c. (2-12d.) per foot of track. During May, 1912, two 
men with one machine ground 4,030 ft. of track at a labour cost of 
1-7c. (0-85d.) per foot. 


Opinions as to Rail Corrugation.—Chicago Cuty Railway.—The prin- 
ciple causes of rail corrugation on this road are believed to be as 
follows: (1) A direct bearing on a rigid foundation ; (2) long stretches of 
continuous rail with welded joints ; and (3) irregularity of gauge of 
track. As to the first two, the rails tend to buckle vertically and so 
work loose, while the traffic hammers them down upon the rigid base. 
In consequence, this road is not now using a concrete base on its new 
work. From Mr. Boswell's report the particulars given below are 
taken, and in explanation of the types of track mentioned we may 
explain that these were developed by the Board of Supervising Engi- 
neers, which has supervision over all the street railways of Chicago, 
and is composed of representatives of the companies and the city. 
The tvpes of track are: No. 1, steel ties in concrete ; No. 2, wood 
ties in concrete ; No. 3, wood ties in a well-compacted bed of stone 
ballast. The following is from the report mentioned above :— 


_ Other conditions remaining the same, the amount of corragation varies 
directly with the speed of the cars and the amount of traffic. Practically 
no corrugation occurs at street crossings, except in two cases where curves 
are located at the street crossing. Loose rail is usually found to be corru- 
gated, and nearly all heavily corrugated rail is found to be loose. The 
ty pes of track which is most rigid shows the heaviest corrugations. 

Conditions favourable for rail corrugation are loose rail (held tight at 
joints not t o far apart), concrete bed, continuous or welded joints, high 
speed and heavy traffic. The corrugation is caused by the cars at a rather 
high rate of speed passing over a suspended or loose section of rail. The 
car upon entering this loose section causes the rail to vibrate, and in 
passing over this vibrating rail it pounds on the rail at certain intervals, 
depending upon the frequency of the vibration. Since the bed is abso- 
lutely rigid (except in track of type No. 3), the rail cannot transmit this 
pounding to the roadbed, and hence will have to withstand all of the force 
thus exerted against it. Asa result, we have this pounding ground into 
the tread of the rail. 

There are two causes which tend to cause corrugations on curves such 
as those on Cottage Grove-avenue, at Oakwood Blvd., and north of 
Twenty-ninth-street, (1) the rail receiving the sliding 'motion of the 
wheels, and (2) the same vibrating action which causes corrugation on 
straight track. Itis evident that if the wheels on the outside of the curve 
roll normally on the rail, the wheels on the inside rail must slip forward in 
relation to the roll of the outside wheel, and as a result of these two 
actions the corrugation at curves where the speed is not reduced is 
especially heavy. 

Probably the loose rail is caused by the upper part of the rail becoming 
heated more than the lower part, which causes the rail to buckle up, and 
the upper part to spread more than the lower part. The rail being 
practically one continuous strip, is unable to lengthen, and consequently 
buckles up at the joint, causing the fastenings to loosen themselves from 
the ties, eventually forming the corrugation. 

Suggested means for preventing corrugation are: (1) To have a bed of 
greater flexibility than in track of types Nos. l and 2, and more like ty pe 
No. 3 (or even more flexible); (2) to make the rail absolutely tight with- 
out concrete; and (3) to allow in some way for expansion in order to 
prevent loose-rail trouble. 

Various theories which have been advanced for the cause of rail corru- 
gation are as follows: (1) The steel is too soft for such extremely heavy 
cars; (2) flat wheels pound waves into the rail; (3) the expansion of the 
rail on its upper surface causes the steel in that part to wrinkle (but this 
fai's to explain why it did not straighten out when the rail contracted) ; 
(4) stopping the cars too quickly ; (5) the gauge is either too narrow or 
too wide; (6) one rail is higher than the other; (7) there is quicksand 
under Cottage Grove-avenue, so that the road bed is floating. 


“Linking Up” in the United States.—The hydro-electric 
system of the Washington Water Power Co. is to be connected 
with that of the Pacific Power & Light Co., which has nearly 
60G miles of high voltage transmission and distributing lines. 
This, says the ‘ Mining World,” is an excellent illustration 
of the extent to which the operation of groups of plants in 
multiple is being carried in the United States. 


THE ELECTRICIAN, JANUARY 17, 


1913. 715 


USE OF ALLOYS IN STEEL AND IRON.* 


The use of Ae in the manufacture of the better grades of steel 
and iron is becoming more and more popular because of the improved 
metal obtained after treatment. The subject is receiving considerable 
study, especially in its application to rails and castings which require 
great ductility and abrasive resistivity. Experience with iron and 
steel thus treated has demonstrated its increased wearing qualities, 
and it may be of interest to describe brietly the chemical action by 
which these beneficial results are obtained. 

"The alloys used for this purpose are found in limited deposits in 
various parts of the world and are usually combined with iron. This 
combination not only provides an alloy with a low fusing point, but 
reduces the cost to the consumer to a point where it is not prohibitive 
for practical purposes. The alloys most commonty used include 
ferro-titanium, ferro-manganese, ferro-vanadium and nickel-chrome. 
Each has chemical qualities peculiar to itself, vet in the broad sense 


each will act as a scavenger or purifier if added to molten steel or iron | 


in sufficient quantities. "l'he ferro-manganese and titanium are used 
largely as scavengers, being the cheapest of all the alloys because 
they are most abundant. In the scavenger or purifier action the 
object is the removal of undesirable impurities. The principal im- 
purity in molten steel is oxygen in the form of iron oxide, which is 
dissolved in the molten stecl. To remove this, the addition of any 
element is effective which has a greater affinity for oxygen than the 
iron. The addition of silicon to iron oxide results in purer iron and 
the silicon oxide passes off into the slag. When ferro-manganese or 
ferro-titanium is added to the molten iron, the alloys combine with 
the impurities and pass off with the slag.  Ferro-titanium is a very 
active alloy, having a greater aflinity for oxygen than any of the 
others, and is therefore used in large quantities for purifying steel 
and iron. Ferro-manganese is also used, but is more expensive, and 
-does not have as great an affinity for oxygen as ferro-titanium. 

Vanadium is not employed as a scavenger, because it is too expen- 
sive when compared with the other two alloys, but it is employed in 
what are commonly called special alloy steels. In this case the 
added element remains in the steel as an essential constituent. It 
does not change into its oxide, as in the former case, but is mixed or 
dissolved with the steel, though not chemically combined with it. 
Both manganese and vanadium, when alloyed with steel in small 
quantities, produce very desirable results. After heat treatment the 
metal becomes very hard and at the same time ductile. The man- 
ganese is largely employed in the manufacture of rail, special work, 
gears, pinions, dipper teeth for steam shovels, rock and ore-crushing 
machinery, and, in fact, wherever improved wearing qualities and 
toughness are desired. The vanadium alloy steels are employed in the 
manufacture of tools, axles, and in general where the resistance to 
vibration and often-repeated stresses is important. To obtain the 
maximum results from vanadium, heat treatment is necessary ; this 
increases the ductility, but does not materially affect the hardness. 
The high cost of products manufactured from these special alloy 
steels is not due to the expensive composition particularly, but is due 
largely to the cost of production of a given article. The moulding 
and core-making require more care and a higher degree of skill in 
their preparation, because the castings are extremely hard and 
tough, making them expensive to finish. All finishing is done by 
grinding. as no machine tool is hard enough to withstand the severe 
strain. 

Both vanadium and titanium are being added to cast iron, and the 
resulting metal is more homogeneous, more fluid, more uniform, 
closer grained, cools more slowly and settles more quietly in the 
mould. 


THE PHYSICAL THEORY OF COMMUTATION. 


BY G. W. WORRALL, M.SC., M.ENG. 


Some little time ago the author published the results of an 
experimental research on the phenomena of commutation.t 
The experiments illustrated the process of commutation under 
varving conditions, and a number of new phenomena were 
disclos:d. Such experiments, however, while of great value 
in showing the actual process, give very little direct clue to the 
real physical conditions existing in the commutation zone, and 
it is only by very careful interpretation of the results and the 
applic ation of known physical principles that a theory can be 
constructed to account for the phenomena observed. 


* Abstract of an article in the * Electric Railway Journal.” 
t“ Journal” LE.E., 1910, Fart 203, Vol. XLV. 


The gulf which divides what is known by experiment and 
what is speculated by theory is sufficiently wide to admit of 
considerable divergence in the views of those who have given 
the subject some thought. 

The early designers appear to have seen in comniutation 
nothing more than that the current in the armature coil flowed 
in one direction before short circuit, and in the opposite direc- 
tion after short circuit, and that the opposition of the self- 
induction of the short- circuited coil to this change was a neces- 
sary and unavoidable evil. All improvements which were 
effected were in the direction of reducing the injury caused by 
sparking to the commutator and brushes. Brush position 
in the dynamo was determined by the desired E.M.F. and in 
the motor by the desired speed. 

The idea that commutation was influenced by brush position 
was but slowly grasped, but it 1s interesting to note that the 
theory which was then offered in explanation of this effect is 
in its main outline the theory which is most generally held 
to-day. This theory supposes that an E.M.F. must be intro- 
duced into the short-circuited coil to compensate that generated 
by the self-induction. 

The E.M.F., usually termed the commutating E.M.F., is 
generated in the short-circuited coil by a portion of the main 
field or by an auxiliary field, or is introduced into the short 
circuit by means of an additional conductor mov ing in a portion 
of the main field, as in Sayer's winding. 

The reason that the theor y of the commutating E.M.F. has 
persisted is probably to be found in the dual fact that it was the 
first put forward, and that it has the colour of truth. 

Much has been written concerning the magnitude of the 
commutating E.M.F. and the manner of its generation, but the 
question of the reality of its existence has been relegated to a 
desultory correspondence in the Continental technical Press. 
There is, however, one fact admitted by all, that if by any 
means the self-induction of the short-circuited coil ceased to 
exist, the commutation would proceed perfectly smoothly under 
the influence of the brush resistance alone. 

The question of the existence or non-existence of the self. 
induction is really a question of compensation or neutralisation. 
If the self-induction E.M.F. be only compensated or balanced 
by an equal and opposite E.M.F. in another part of the circuit, 
the self-induction E.M.F. will continue to exercise an influence 
on the manner of the current change. If, however, the self- 
induction E.M.F. be neutralised, it ceases to exist, and the 
current change 1s uninfluenced by that property of the coil. 

The problem is of more than merely theoretical interest, 
for if the self-induction be only compensated the current change 
must follow 1n some degree the exponential law, and however 
accurate the compensation may be throughout the whole period 
of commutation, the ideal straight-line law is an impossibility. 
If, on the other hand, neutralisation take place throughout 
the short-circuit period the coefficient of self-induction is zero, 
and the current change 1s determined by the resistance of the 
circuit and the external E.M.F.s generated in it. By an 
external E.M.F. is meant one generated by the cutting of a 
magnetic flux not due to the current in the coil. 

The influence of an external E.M.F. must be carefully dis- 
tinguished from the influence of an E.M.F. due to self-induction, 
for if two external E.M.F.s exactly equal and opposite to each 
other exist in different parts of a circuit no current due to them 
will flow, nor will they have any influence on a current flowi Ing 
in the circuit due to another agency, while if one of the external 
E.M.F.s be replaced by the self-induction of the circuit a 
current will flow due to the remaining external E.M.F. 

The manner of the current change Is Important in that it 
determines the distribution of current between the commu- 
tator segments, and as a secondarv effect whether the short 
circuit will be broken without a spark. In this connection 
it must be remembered that a small current flowing into the 
retiring segment at the end of the commutation period will 
necessitate à relatively high P.D. between that segment and 
the brush, owing to the high contact resistance, and also that 
a sudden rush of current at the close of the period to complete 
commutation will upset any compensation or neutralisation 
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of the self-induction of the coil and may give rise to a high- 
induced E.M.F. Sparking will be avoided if the current change 
is complete at the end of the commutation period, and th» con- 
ditions controlling commutation should be so adjusted that 
this takes place. 

In discussing the magnetic conditions to which the short- 
circuited coil is subject, the various magneto-motive forces 
must be studied. The compounding of M.M.F.s, however, 
presents some difficulty and it is a much simpler method to 
consider the flux produced by each M.M.F. In this Paper the 
M.M.F.s will be studied where possible, but sometimes the 
fluxes will be considered as acting independently. 


THE SELF-INDUCTION OF THE SHORT-CIRCUITED COIL. 


When the current in a coil undergoes a change the magnetic 
flux produced by the current changes also, and in cutting the 
sides of the coil induces an E.M.F. in it. The manner of the 
current change is influenced by the nature of the circuit and may 
be modified without altering the inductance. It may be modi- 
fied also by an E.M.F. applied to a different part of the circuit. 
In both cases an E.M.F. due to the self-induction of the coil 
remains, which prevents the current change following the 
straight-line law. 

The self-induction of the coil may be made zero bv the appli- 
cation of a M.M.F. equal and opposite at every instant to that 
of the coil. There is then no magnetic flux produced. If, 
however, it is not possible to apply a M.M.F. equal and opposite 
to that of the coil, one may be applied possessing such magnitude 
and direction that the magnetic flux produced by the com- 
bined M.M.F.s has no motion relative to the coil side. No 
E.M.F. will then be induced and the coil will possess no 
self-induction although producing a magnetic flux. This last 
method may be looked at from a different point of view. The 
E.M.F. induced by the self-induction of the coil is made up of 
the sum of all the E.M.F.s, de, each induced by some of the 
flux cutting a short length ól of the coil side. If ôl be made 
sufficiently short and hence the corresponding óe sufficiently 
small, de may be balanced by an exactly equal E.M.F. — óe in 
the same portion ól of the circuit. If this be done for the 
whole length 7 there will be no E.M.F. induced in that length, 
the self-induction will be effectively neutralised and therefore 
cease to exist. The only way in which this effect can be pro- 
duced is by causing the coil side to be cut by a magnetic flux, 
so as to induce the required E.M.F. —óe. The lines of force 
mav be in any direction relative to the coil side, so long as the 
relative movement is perpendicular. The conductor is now 
subject to two magnetic fluxes which together form a resultant 
flux ; since no E.M.F. is generated in the conductor the resul- 
tant must be zero, or the motion of the resultant must be along 
its line of direction, so that the conductor is not cut by it. 
Hence, when the sclf-induction 1s completely neutralised, it is 
really non-existent ; the non-existence of the resultant mag- 
netic flux 1s a special case. The two flux components will in 
general possess different magnitudes and different velocities. 
When the velocity of one relative to the other varies, the rela- 
tive magnitudes must varv also, in order to maintain the proper 
relationship. 

From these considerations two principles may be stated : 

1. When the self-induction of a coil is compensated by the 
opposition of an E.M.F. introduced into a different part of the 
circuit, the self-induction exists as before, although the self-in- 
duced E.M.F. may be modified by à modification of the manner 
of the current change, brought about by the introduced E.M.F. 

2. When the self-induction of a coil is neutralised by an 
E.M.F. generated in the same portion of the coil by the relative 
movement of a magnetic flux, the self-mduction is non- 
existent, and either the resultant magnetic flux is zero or 
is possesses no motion relative to the coil side. 

Before proceeding to apply these principles to the short- 
circuited coil the nature of the self-induction of the coil will 
be considered. The coil embraces the main magnetic circuit 
and experiments by the author have shown that the current 
during the process of commutation causes a magnetic pulsation 
not only in the teeth and in other portions in the vicinity of the 


THE ELECTRICIAN, JANUARY 17, 1913. 


coil sides, but over the whole area of the coil. A portion of the 
magnetic pulsation passes round the entire main magnetic 
circuit, but the major part of that which enters the main pole 
shoes takes a path through the air parallel to the magnet yoke. 
In one experiment the magnetic pulsation m the main pole 
shoe due to commutation was equal to that occurring in the 
teeth adjacent to the coil at a point midway between the root 


‘and tip, and these together formed about one-half the total 


pulsation. Between these two paths, the strictly local path 
round the coil side and the path through the main pole shoes, 
one-half the magnetic pulsation occurred. 

The flux pulsation does not consist of a flux superposed on 
and quite independent of the existing stationary magnetic 
flux, but rather a magneto- -motive force which strengthens, 
weakens, or distorts the existing flux. Theend connections of 
the coil extend on either side beyond the iron of the armature 
core and enclose an area beyond the main magnetic circuit, but 
which 1s subject to the M.M.F. of the short-circuit current. 
The area per unit length of this portion of the coil in a direction 
parallel to the armature axis rapidly diminishes in passing 
away from the armature core, and hence the M.M.F. will be 
mostly confined to the vicinity of the core. The end connec- 
tions are usually supported by an iron ring which, although of 
magnetic permeability inferior to the core, will draw a certain 
amount of flux from the main magnetic circuit. The M.M.F. 
of the short-circuit current will bear a similar relation to that of 
the main magnetic current over the area of the end connections 
as over the area of the armature core, and hence the M.M.F. 
of the current in the end connections will strengthen, weaken 
or distort the main magnetic flux in a similar way to that of the 
M.M.F. of the current in the embedded coil sides. Some flux 
will doubtless encircle the conductor at its extreme portions, but 
most will pursue the main magnetic path. The presence of the 
solid supporting ring will also exercise a damping effect, and 
just as the pulsations avoid the solid limbs and yoke of the 
magnets so they will avoid the supporting ring and be more 
confined to the laminated core. 

From these considerations it appears that the flux pulsation 
due to the short-circuit current in the main cuts the portion of 
the coil side embedded in the slots, to a much less extent the 
portion slightly extending at each end of the armature core, 
and to a very slight extent the extreme portions of the end 
connections. 

The value of the E.M.F. induced in the short-circuited coil 
by the flux pulsation is estimated by different authorities in 
different ways and the values arrived at vary greatly, but 
whatever the actual value may he the induced E.M.F. must 
be compensated or neutralised by some means. The means 
most generally employed is the fringe of the main magnetic 
field or an external field produced by commutating poles. 
Whichever method is employed tlie action will be mainly con- 
fined to the embedded portion of the short-circuited coil. 
The question whether the self-induced E.M.F. is compensated or 
neutralised depends, then, upon whether it 1s induced within 
the embedded portion or beyond it, and since it has been 
shown that the E.M.F. is mainly confined to the embedded 
length, the effect will be that of neutralisation. The flux of the 
main field or commutating pole which effects the neutralisation, 
although mainly confined to the armature core, spreads out 
somewhat over the ends of the core, and will therefore also 
neutralise the self-induced E.M.F. in part of the end connections 
For the extreme parts compensation only can take place. 


THE MAGNETIC CONDITION OF THE CoMMUTATING ZONE. 


When a magnetic flux external to the armature is applied 
to the commutating zone by means of a commutating pole for 
the purpose of compensating or neutralising the self-induction 
of the short-circuited coil, the magnetic flux meets with the 
opposition of the armature reaction flux. When the com- 
mutating pole is absent the armature reaction flux is deflected 
out of the geometrical neutral line by the main poles and 
becomes almost a cross flux in the teeth at the neutral line. 
When the commutating pole is present, but unexcited, the 
armature flux is strengthened into a direct flux in the neutral 
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line. When he com ating pole is excited the ampere-turns 
on the pole and armature act on different magnetic paths, and 
the paths meet in an alr-gap. The air-gap between the tips 
of the teeth and the pole-face may not be large, but the slot 
depth makes the effective air-gap considerable. On each side 
of this air-gap there is a magnetising force, there will therefore 
be a point in the air-gap at which the magnetic potential in 
relation to the surrounding medium is a minimum or a maxi- 
mum. In other words, two opposing magnetic poles will be 
formed whose strengths bear approximately the same relation 
to one another as the two magnetising forces. The approximate 
equality of the two ratios assumes that the reluctances of the 
two paths are the same; this is probably correct, since the por- 
tions of the paths in which the fluxes are separate are both iron, 
while where the fluxes pursue a common path the medium is 
air. Ifthe poles so formed be north-seeking, lines of magnetic 
force will stream outwards and find return paths through 
various parts of the machine. Ifthe air-gap between armature 
and commutating pole were uniform, as in the case of a smooth 
core armature, and of the usual dimensions, say 14 to 2 mm., 
the central portion of both surfaces would probably be demag- 
netised and the magnetic flux would crowd out at the sides and 
edges. The air-gap, however, is not uniform, and the depth 


of the armature slot renders it of large dimensions over certain 
portions of the pole surface. At these portions the positions 
of maximum magnetic potential or zero force will be in the slot. 
Since the tips of the teeth are demagnetised, the pole flux and 
armature flux meeting in the slot will pass through the teeth 
(See Fig. 1.) 


88 a cross flux. Even in the slots there will be 


Fic. 1.— DIAGRAM SHOWING DISTRIBUTION OF FLUX IN COMMUTATING 
, ZONE. 

@ certain amount of cross flux from the teeth, particularly in 
the neighbourhood of the dividing area between the two 
opposing fluxes. If the side of the shoit-circuited coil be in the 
dividing area no E.M.F. will be generated in it, since the direc- 
tion of motion is parallel to the dividing area. If, however, 
the dividing area be lower in the slot than the conductor, the 
latter is subject to a flux inclined to the direction of motion 
which can generate an E.M.F. | 

Now consider what effect the main flux will have on the 
resultant of the commutating pole and armature fluxes. The 
main flux is a cross flux in the teeth and will increase the flux 
on one side of the commutating zone and diminish it on the 
other. Inthe slots the main flux will be compounded with the 
commutating pole or the armature flux and form a resultant 
in a direction more nearly across the slots. Thus, the general 
effect will be to increase the tendency to a cross-flux in the 
teeth and slots. To this must be added the flux due to the 
current in the short-circuited coil which, it will be remembered, 
may exist as a component, although the self-induction of the 
coilis neutralised. The flux is a varying one, and when cutting 
the conductor is a cross flux in the slot. In order that there 
may be a suitable component with which to combine the flux 
due to the current in the short-circuited coil, the dividing area 
between the commutating pole and armature fluxes must be 
-below the coil side. With proper adjustment of the com- 


mutating-pole ampere turns or air-gap the coil side is cut by: 


Buch a portion of the commutating pole flux that the self- 
induction is completely neutralised. If, in addition to neutralisa- 
iion, a certain amount of compensation is necessary, the dividing 
area between the two fluxes must be deeper in the slot. When 
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the commutating pole is the full length of the armature core 
very little compensation is necessary. The neutralisation cannot 
be accurate over the whole period of commutation, except when 
the current change follows the straight-line law, for when this 
is the case the self-induced E.M.F. is constant. If the rate of 
current change vary, the neutralising flux would have to vary 
also, according to a set law which would obviously be impossible. 

Sometimes half the full number of commutating poles are 
omitted, and then the self-induced E.M.F. in the side of the 
short-circuited coil not under a commutating pole must be 
compensated by an E.M.F. induced in the side which is under 
a commutating pole. This necessitates a certain increase in 
the ampere turns of the remaining commutating poles in order 
to make the dividing area between the opposing fluxes lower 
intheslot. Thesamerule appliesin a lesser degree to machines 
with shortened commutating poles. 

When the commutating pole is entirely removed or shortened 
the coil side 1s subject to the armature reaction flux, and what- 
ever E.M.F. is generated retards the commutation in the same 
way as does the E.M.F. of self-induction. The armature 
reaction has, however, been shown to be a cross flux in the teeth 
and slots in the neighbourhood of the geometrical neutral zone, 
and hence only a very slight E.M.F. will be generated by the 
movement of the coil side init. The self-induction E.M.F. will 
be generated, but its magnitude will be less when the commu- 
tating pole is absent than when it is present. Taking these 
points into consideration, it appears that while the commu- 
tating pole is a means of improving commutation, it at the same 
time introduces adverse conditions which it must overcome 
before any improvement can be effected. Thusit is that, when 
the commutating poles are shortened or reduced in number, 
only a small increase is required in the ampere turns per pole. 

The reduction of the number or length of the commutating 
poles is not the practice of all makers, and the reason given 
is that with such reduction commutation becomes very sensitive 
to changes of load. "This is due to the fact that the commu- 
tating pole flux penetrates farther into the slot than when the 
commutating poles are full in number and length, with the 
result that the armature reaction flux has a shorter air path 
than the commutating pole flux, and any variation of current 
affects them in different degrees. Without commutating poles 
it is highly probable that commutation could be always effected 
in the geometrical neutral line but for the presence of the self- 
induced E.M.F. in the short-circuited coil. This E.M.F. may 
be neutralised or compensated by the fringe of the main 
magnetic field and the brushes must be moved forward (in a 
dynamo) in the direction of rotation until a condition is ob- 
tained in the commutating zone similar to that already de- 
scribed in connection with commutating poles. This method 
has the disadvantage that the brush position must be adjusted 
for any considerable change of current. 


SOME COMMUTATION THEORIES. 


It will be of interest to turn to the main features of some 
commutation theories and examine them in the light of the 
account already given. 

One theory, which may be termed the * Commutating Field” 
theory, is upheld by Arnold and others. According to this theory 
the side of the short-circuited coil is supposed to have in it a 
commutating E.M.F. generated by a magnetic field due to the 
excess of the commutating-pole ampere turns over the armature 
ampere turns. The commutating E.M.F. is necessary to 
compensate or neutralise the E.M.F. due to the self-induction 
of the coil. 

Another theory, termed the ‘“‘ Neutral Field " theory, upheld 
by Menges, states that thereis no commutating field, since under 
proper commutation conditions the short-circuited coil, in its 
movement through the commutating zone, neither cuts nor is 
cut by any magnetic flux. The commutating pole field 
neutralises the armature reaction field and the pole itself turns 
the stray flux from the main poles away from the armature 
iron, thereby rendering the commutating zone neutral. 

The exponents of these theories have freely criticised each 
other in the technical Press, and it will not be necessary to 
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recount those criticisms here, except to give a few extracts 
which explain the points at issue :— 

^ The resultant of the joint working of the self-induction 
and the commutating E.M.F. is to be obtained, not by an 
algebraical addition but by proper superposition.” (Menges, 
** E. T.Z.," 1907, p. 209.) 

“ Straight-line commutation takes place in the neutral zone, 
that is, in the region of the armature circumference 1n which 
no magnetic flux enters." (Menges, © E.T.Z.," 1907, p. 1059.) 

“ According to my opinion a commutating field is always 
necessary in order to compensate the self-induction. Com- 
mutation cannot take place in a neutral zone, because the self- 
induction of the end connections can only be compensated by 
a field to which the coil side is subject. The different fields do 
not coincide, and consequently they do not combine to a 
resultant field." (Arnold: Discussion Worrall’s Paper * Com- 
mutation Phenomena," * Journal," I.E.E., 1910, part 203, 
Vol. XLV., p. 524.) 

“On the contrary, I hold absolutely that the field in the 
commutating zone is different from zero and must be set 
against the field which the armature current alone would 
generate." (Arnold, ** E. u. M.," Vienna, 1911, p. 995.) 

“ If Herr Menges means that with ideal, that is, approxi- 
mately, ‘straight line’ commutation the windings of the 
commutating group must move in a field-free, neutral zone, 
this, in my opinion, actually takes place if one leaves out of 
account the E.M.F.s induced in the end connections, when 
the armature and commutating pole are of equal length, and 
if one considers the final resultant field to which the short- 
circuited coil is subject."  (Pichelmayer, * E. u. M.,” Vienna, 
1912, p. 300.) 

“ With reference to the commutating pole, it is quite clear 
that the so-called commutating field cannot cancel the self- 
induced field of the short-circuited coil, because the two fields 
are at right angles to each other." (Niethammer, ** E. u. M.,” 
Vienna, 1911, p. 994.) 

“ No practical dvnamo builder has now any doubt that for 
tle best commutation an actual commutating field must enter 
the armature.” (Rudenberg, ** E. u. M.," Vienna, 1912, p. 260.) 

From these extracts it will be evident that the main points 
at issue are :— 


1. The self-induction of the end connections. 

2. The algebraic addition of the E.M.F.s generated bv two 
fields moving in different directions with different velocities. 

3. The cancellation of each other by two fluxes at right 
anyles to each other. 

The self-induction of the end connections is the most debat- 
able point. and it would appear that some would concede the 
neutral field theory were it not for its existence. It is. how- 
ever, probable that the self-induction not under the influence 
of the commutating poles is only small, particularly in relation 
to the probable errors which must in any case exist. Menges 
appears to consider that the end connections have no self- 
induction ; this is, however, more a deduction from the state- 
ment that it is impossible for the short-circuited coil to possess 

any self-induction at all than the result of a direct proof. 
On the other land, it must be noted that, apart from certain 
experiments made under conditions which are admittedly not 
those of commutation, the only evidence given in support of 
the existence of the self-induction of the end connections is that 
for good commutation the ampere turns on the commutating 
pole must be in excess*of those on the armature. This is quite 
indirect evidence, for it is quite possible that all the excess is 
necessary to neutralise the self-induction of the embedded 
length. 

The second question, whether the E.M.F.s generated in the 
coil side bv two fields moving in different directions and at 
different velocities can be algebraically added, has already been 
dealt with, and it has been shown that such algebraical addition 
is quite in order. At the same time, the result is precisely the 
same as that obtained by superposing the fluxes. The third 
point, that of one flux cancelling another at right angles to it, 
has also been dealt with, and it has been shown that, although 
two such fluxes cannot cancel each other and render the field 


zero, it is quite possible for their action to be such that the- 
joint effect on the coil side is zero, and the field is then neutral. 
Much of the discussion seems to rest on the question of what 
is a neutral field, and it appears to be assumed that for a field 
to be neutral it must be zero. This is pot the case, for when 
the relative movement between the conductor and field is 
zero, the field is neutral to the conductor. 

A careful study of the subject of commutation, both from 
an experimental and a theoretical standpoint, has led the 
author to believe that the differences of theory are not real, 
and that if the bases of the arguments be examined in the light 
of known physical principles the various theories will be found 
to be merely different ways of stating the same thing. 

In a letter to the Viennese Press one of tlie persons above 
quoted charged the author with having endeavoured to effect a 
compromise between an incorrect and a correct theory ; such 
a charge is without foundation, and it is hoped that in the 
present elaboration of the author's views, not a compromise, 
but a basis for a theory which both sides can adopt will be 


found. 


THE GENERATION AND DISTRIBUTION OF PRODUCER. 
GAS IN SOUTH STAFFORDSHIRE.* 


BY H. A. HUMPHREY. 


The South Staffordshire Mond Gas (Power & Heating) Co. is a 
pioneer undertaking, since it is the first example of a company giving 
under Parliamentary powers a supply of producer-gas for public pur- 
poses. The advantages of such a supply have now been amply 
demonstrated, and, in view of the probability of other schemes of a 
like nature being carried out in the future, precise information and 
data should prove of interest to the members of the Institution. The 
Act contains clauses prohibiting the sale of gas for domestic pur- 
poses or for illumination, and the limit of carbon monoxide in the 
gas distributed is fixed at a maximum of 14 per cent. The area of 
supply comprises 123 sq. miles, within which there are six Cor- 
porations, 16 Urban District Councils and three Rural District 
Councils. For the central station an area of about 40 acres of land, 
adjacent to railway and canal, was secured at Dudley Port, Tipton, 
which is practically the centre of gravity of the whole area. 


Generating Station.—'The unit of plant adopted was based on a 
capacity for gasifving 140 tons of coal per day, and consisted of 
eight Mond gas producers, together with the necessary gas-cooling, 
cleaning and compressing plant ; plant for the recovery of sulphate 
of ammonia and tar; and the machinery, comprising steam boilers, 
circulating pumps, electric generating plant, motors, fans, kc. The 
first unit erected was started in operation in February, 1905, and at 
the present time additions are being made which will increase the 
output by about 80 per cent. A plant furnishing a public supply 
of gas has to run day and night all the year round without any 
stoppages, and in describing in detail the parts of the plant the 
author has mentioned the various arrangements adopted to ensure 
such a continuous supply. The first supply to the publie was cont- 
menced in May, 1905. and up to the present date there has not been 
a single stoppage of the gas supply from the station, the pressure 
being maintained in the trunk mains throughout the whole period. 
The steam boilers are adapted to be either coal fired or gas fired, or 
to be fired. simultaneously by both means, and the special devices 
employed for this purpose are described. The blowers are steam 
driven. and, as there is no storage capacity for gas the speed of the 
blowers has to be varied to keep pace with the demand. 

Of the eight Mond producers one is a spare, and each producer is 
rated at 20 tons of coal per 24 hours ; but in meeting the peak of the 
load the producers have been worked at 50 per cent. above their rated 
capacity. The gas from the producers passes through a mechanical 
washer for removing the dust and for cooling and saturating the gas, 
and then through an acid tower, in which a counter current of acid 
liquor absorbs the ammonia from the gas, so that when the liquor 
is subsequently evaporated solid sulphate of ammonia is obtained. 
Tne gas then passes through gas-cooling towers, in the first of which 
hot water is obtained and is used for heating and saturating the blast 
during the passage of the water through an air-heating tower. The 
various circulating svstems of water are described in the Paper, as 
also are the further means of cleaning the gas before it leaves the: 
plant. The gas is measured through rotary meters, and the act 
authorises the use of such meters in the sale of gas to customers. 
The clean measured gas passes to the gas compressors, which are of. 


* Abstract of a Paper read before the Institution of Civil Engineers, 
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the Rieder we. and are steam driven. Each compressor is capable 
of compressing 9,400 cubic ft. of gas per minute up to a pressure of 
10 ìb. per sq. ìn., which requires 430 rH.P. The initial pressure 
chosen for distributing the gas is 7 ]b. per square inch, but only 
61b. per square inch is required at present, since the trunk mains 
are not working to their full capacity. All the exhaust steam from 
the gas compressors, pumps and other steam-driven machinery is 
utilised in heating and saturating the producer blast. "There are a 
number of electric motors for driving different sections of the plant, 
and the current for these and for lighting the works is obtained from 
Westinghouse gas engines. 

The periods for cleaning the different parts of the plant are given, 
and show that the majority of the machinery runs about six weeks 
continuously day and night before being stopped for examination. 
The acid towers run for two years continuously, and during the 
seven vears of operation it has not been found necessary to change 
over the gas cooling and air-heating towers. Methods of preparing 
the sulphate of ammonia and tar for sale are described. The control 
of the pressures throughout the plant, and the safety devices em- 
ploved, are dealt with, and the three points at which automatic 
control has been introduced are: (1) At the blowers, to maintain 
a constant plus pressure on the inlet to the purification fans. (2) At 
a by-pass between the delivery and suction sides of the compressors, 
to prevent the formation of a vacuum on the suction side. (3) At the 
compressors, by utilising a pressure governor so that the speed of 
the compressor is maintained to keep constant the gas pressure in 
the delivery mains. 

Operating Records and other Data.—Typical analyses of the fuel 
used are given, and the methods of handling the fuel and ashes are 
deseribed. Curves have been plotted showing the coal gasified, 
sulphate of ammonia made, and the tar sold per month for the 30 
months from January, 1910, to June, 1912. Other curves give the 
total gas made and the total gas sold for a period of 18 months, and, 
in order to show the fluctuations of the gas supply from hour to hour, 
the meter readings at the'central station are plotted in the form of a 
curve covering a period of one week. At the peak of the load an 
output of 1.000.000 cubic ft. per hour has now been reached, and the 
plant, which was designed for gasifving 140 tons per day, has reached 
the rate of 200 tons per day. Curves showing the principal tem- 
peratures and pressures throughout the plant have been plotted, and 
tables showing the caloritic value of the gas over long and short 
periods are given. The Mond producer gas distributed averages 
over 150 B.Th.U. per cubic foot, and the regularity of the calorific 
value is remarkable. 

Distribution of Gas.—Owing to the fact that considerable portions 
of the area of supply are subject to subsidence, due to the presence 
of disused coal mines, and for other reasons, such as cost, number of 
joints, &c., steel mains were adopted in preference to cast iron. The 
author mentions his experience on this subject. Special attention 
is paid to the coating of the stecl mains laid underground, to prevent 
attack due to the acid water which is prevalent in the district. Al 
mains between 36 in. and 21 in. in diameter, inclusive, are of the 
locking-bar type, particulars of which, and of the method of jointing, 
are given. For the smaller mains, welded steel pipes with screwed 
joints are employed. Up to September, 1912, there were laid 
22.666 vds. of locking-bar pipes with lead joints, and 29.181 vds. 
of steel pipes with screwed joints, making a total of 29-45 miles. 
Additional mains are now being laid. Drawings showing the types 
of pipes, joints, &c., are also given, and the special precautions taken 
to ensure a continuous supply are mentioned. 

Calculation for Flow of the Gas.—The method of calculating the 
size of mains required and the formule used are set out in an ap- 
pendix, and an account is given of some important experiments 
carried out bv the author to ascertain the loss by friction in a long 
length of trunk mains. For this purpose the trunk main between 
the central station and Bilston, consisting of 10,254 vds. of pipes 
ranging in size from 36 in. to 27 in. in diameter, was used, and air 
was blown through these pipes in varying quantities and at various 
pressures. The results obtained are given in tabular form, and show 
the extent to which the presence of a large number of branches, 
crosses, valves and other specials serves to increase the frictional 
losses. Plans of all the mains laid up to date are given, and the more 
important features of the distribution system are discussed. 


Uses of the Gas.—The gas supplied to the consumers is used for 
two purposes—namely, for the production of power in gas engines 
and for various forms of heating in furnaces, &c. There are at 
present over 150 gas engines connected with the company’s mains, 
and it is a significant fact that practically every suction producer 
situated near the mains has been shut down, the owner finding it 
more advantageous to take a supply from the Mond gas mains. From 
this cause 45 gas-producer plants have been thrown idle, 20 of these 
being suction plants and 25 pressure producer plants. A schedule 


of prices under which gas is supplied is given in an appendix, the 
price varying, according to the quantity taken, from 14d. to 2jd., 
and the present cost of production and distribution of the gas are 
compared with the estimates given when the Bill was before Parlia- 
ment. These figures show that the estimated costs of production, 
based on a much larger plant, have been practically realised in con- 
nection with the first unit installed. The average price received 
from consumers was, in June, 1912, about 1-75d. per 1,000 cubic ft., 
and this is equivalent, having regard to its calorific value, to lighting 
gas at 7d. per 1,000 cubic ft., so that the benefits derived by the 
consumers are obvious. They are further illustrated by some actual 
examples of saving due to the use of the gas. 

A list of the heating operations for which the gas is used is given, 
and additional uses for the gas are constantly being found. Tem- 
peratures up to 1,600°C. are being regularly maintained, and the use 
of gas for heating operations has proved very satisfactory, the con- 
stancy in the calorific value of the gas enabling results to be repeated 
with certaintv. Also, there being no stand-by losses and no fuel and 
ashes to be dealt with, there is realised additional economy and 
cleanliness. It is probable that the success which has attended the 
supply of a cheap fuel gas in South Staffordshire will direct attention 
to this important subject, and will serve to demonstrate the advan- 
tages which could be derived by other industrial areas from a similar 
supply. The subject has been removed from the experimental stage, 
and the safety and convenience of such a supply has been amply 
proved. For the year 1911 there was a gross trading profit of 
£8,856, and it is expected that when the new plant, now in course of 
erection, is brought into use, the financial results will be greatly 
improved. 


ELECTRICAL ENDOSMOSE.* 


BY W. D. BANCROFT. 


Perrin t has made the generalisation that all porous diaphragms 
become charged positivelv in a solution which is strongly acid and 
become charged negatively if the solution is suflicientlv strongly 
alkaline. This is the same as saying that electrical endosmose will 
carry the acid solution through the diaphragm from cathode to anode 
and will carry the alkaline solution through the diaphragm from 
anode to cathode. I do not intend now to discuss whether this 
generalisation is or is not absolutely accurate for all diaphragms ; 
but I do wish to show how certain apparent exceptions may be 
accounted for. If we take an acidified copper sulphate solution and 
à porous cup we find that electrical endosmose carries the solution 
through the walls of the cup from anode to cathode which is not the 
direction that Perrin’s law would lead us to expect. On the other 
hand, the solution passes to the anode if we substitute copper nitrate 
and nitric acid for the corresponding sulphetes. The sign of the 
charge on a diaphragm depends on the relative adsorption of cation 
and anion, being positive if the cation is adsorbed to a greater extent 
than the anion and negative if the reverse is the case. Let us assume 
that for equal concentrations, hydrogen as ion is adsorbed somewhat 
more readily than sulphate as ion, while copper as ion and nitrate 
as ion are only adsorbed to a relatively slight extent. In that case 
the diaphragm will be charged positively in sulphuric acid and in 
nitric acid ; but will be charged negatively in copper sulphate. Elec- 
trical endosmose will then carry sulphuric acid and nitric acid solutions 
to the anode and a copper sulphate solution to the cathode, which is 
what happens. An acidified copper nitrate solution will elso move 
to the anode because hydrogen as ion will be the deciding factor. 
The solution is different with an acidified copper sulphate solution, 
especially if the concentration of copper sulphate is high and that 
of sulphuric acid is low. Since the adsorption of sulphate as ion 
increases with increasing concentration, there will come a point at 
which sulphate as ion is adsorbed more strongly than hydrogen as 
ion. The charge on the diaphragm will then reverse and electrical 
endosmose will carry the solution through the diaphragm from the 
anode to the cathode, which is what happens experimentally. This 
enables us to explain some facts observed by Reed? 10 vears ago. 
A containing vessel was divided into three compartments by means 
of two porous diaphragms. In the anode compartment there was a 
copper sulphate solution (sp. g. 1-17) slightly acidulated with sul- 
phuric acid. The other two compartments contained H,SO, solu- 
tion (sp. g. 1-17). `°“ Immediately on closing the circuit and causing 
& current to flow through the apparatus both the volume and the 
weight at the solution in the middle compartment begin to increaso 


* Abstract of a Paper read before the American Electrochemical 
Society. 

t “ Jour." Chim. Phys. II. p. 601 (1904). 

I ‘ Trans." Am. Electrochem. Soc., Il., p. 238 (1902). 
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rapidly and continue to increase at an apparently uniform rate as long 
as the current flows. Even with a current of about 4 ampere per 
square inch of cross-section of electrolyte, the increase in volume 
amounts to 1-7 c.c. in one hour.” Electrical endosmose would carry 
the sulphurie acid solution from the cathode compartment to the 
middle compartment. At the anode compartment we should have 
the copper sulphate tending to be carried into the middle compart- 
ment while the sulphuric acid solution would tend to be carried back 
into the anode compartment. The total transfer through this 
diaphragm will therefore be the difference of the two and will depend 
on the actual conditions in the diaphragm at anv moment. I am 
inclined to believe that there will be a flow of solution from the anode 
compartment to the middle compartment ; but the details are not 
sufficiently accurate to enable one to be certain of this. It is clear, 
however, that there must be an increase in the amount of solution 
in the middle compartment and that electrical endosmose is the 
important factor in Reed's work. 

Perrin* has found that a saturated solution of barium carbonate 
moved to the anode through a chromic chloride diaphragm. Since 
such a solution is slightly alkaline by hydrolysis, the movement is 
apparentlv in the wrong direction. "This might be due to barium 
as jon being adsorbed to a greater extent then hydroxyl as ion. 
An experiment made for me bv Mr. Briggs disproved this assump- 
tion, because a barium hydroxide solution moved to the cathode 
through a porous cup. The only possible explanation then was that 
this was analogous to the case of copper sulphate and sulphuric acid. 
Let us assume that hvdroxyl as ion is adsorbed a little more readily 
than barium as ion while carbonate as ion is only slightly adsorbed. 
The total concentration in a saturated barium carbonate solution 
is low ; but the amount of hydrolvsis is not very large and so the ratio 
of barium to hydroxy] is rather large and we therefore have conditions 
favourable to barium being adsorbed more than hydroxyl. To 
test this Mr. Briggs tooka barium chloride solution and added a small 
amount of barium hydroxide. This solution moved slowly to the 
cathode through a porous cup, which was not what it should have 
done ; but we found that dilute acid behaved similarly with this 
diaphragm so that the alkaline solution dces behave like a dilute 
acid. We hope to repeat this experiment some day using a chromic 
chloride diaphragm. It was also found that a barium hydroxide 
solution passes much less rapidly than a sodium hydroxide solution 
having the same hydroxyl concentration. Since we know that 
barium is adsorbed much more readily than sodium, this is exactly 
as it should be. 

Müller and Bahntjet found that, in acidified copper sulphate solu- 
tions, starch and gum arabic did not move to the cathode and did not 
cur down the size of the copper crystals when the solution was slightly 
acid ; but did both these things when the solution was made more 
acid. The movement of the colloid to anode in a slightly acid 
solution is just what happened with the porous cup. Of course, the 
reversal will come at different degrees of acidity with different 
colloids. Infact, Müllerand Bahntje founa that gelatine moved to the 
cathode in solutions in which starch moved to the anode. The effective- 
ness of gelatine in cutting down the size of lead crystals in the Betts 
process is due largely to the fact that the solution is markedly acid: 
It has been claimed that gelatine has no effect on the quality of 
the deposit from lead acetate solution ; but this, of course, can only 
be due to faulty experimental considerations. To prove this Mr. 
Bennett, at my suggestion, made up two solutions containing 10 per 
vent. lead acetate and 5 per cent. acetic acid. To one solution there 
was added 1 per cent. of glue. The two solutions were then run in 
series, using lead electrodes, the current density being 0-3 amp/dm*. 
The beneficial effect of glue was very marked. 

Aluminium sulphate is often added to zinc baths to improve the 
quality of the zine deposits. The explanation for this has been given 
by Nchlótterf “Since aluminium sulphate is dissociated hydro- 
lytically, in aqueous solution, into sulphuric acid and colloidal 
aluminum hydroxide, the action of aluminum sulphate is clearlythat 
of a colloid. We get a similar result when copper is deposited elec- 
trolytically in presence of aluminum sulphate." Though Schlotter 
does not mention it, it seems certain that the action of tin salts$ 
in a copper bath comes under the same head. It seemed as though 
& good way of confirming this would be to predict in regard to an 
entirely new case. If we boil a ferric acetate solution we shall get 
9 certain amount of colloidal ferric oxide. If we add this to an 
acidified lead acetate solution, it ought to cut down the size of the 
lead crystals obtained by electrolysis. Mr. Bennet was good enough 
to try this experiment for me. - He made up the following solution : 
A, 10 per cent. lead acetate and 5 per cent. acetic acid. B. Three 


*4 Jour.” Chim. Phys., II.. p. 642 (1904). 

t “ Zeit. Elektrochemie,” XII., p. 320 (1906). 

T “ Galvanostegie," I., pp. 38, 51 (1910). 

§ Borchers: “ Elektrometallurgie," 3rd Ed., p. 193 (1903). 


g. ferric acetate and a few drops of acetic acid made up to 70 c.c. 
boiled and filtered. In one breaker was placed 300 c.c. A and ina 
second 300 c.c. Ax 50 c.c. B. The two solutions were run in series 
at 43 dez. with a current densitv of 0-3 amp./sq. dm.. using lead 
electrodes. The deposit was distinctly better from the solution 
containing colloidal ferrie oxide, though the ferric oxide is not as 
efficient as gelatine. 

Another point that we can now clear up is the electrolytic pre- 
cipitation of black. pulverulent copper from a dilute copper sulphate 
solution. In my Paper* on “ The Chemistry of Electroplating " I 
was forced to leave this point unsettled. We know that it is not due 
to the simultaneous precipitation of hydrogen because we get all the 
copper out of certain copper sulphate solutions as a good deposit when 
we are doing electrolytic analysis. It cannot be due to the low 
concentration because the concentration of copper as ion in a com- 
plex salt is much lower. If we have a dilute, nearly neutral copper 
sulphate solution, we shall have certain amounts of hvdrolvsisanda 
certain formation of colloidal cupric oxide. Within certain limits 
this will be beneficial to the deposit, just as à certain amount of 
gelatine is beneficial. If we get in too much gelatine, we get a black 
deposit instead of a brilliant one. If we get too much colloidal cupric 
oxide relativelv to copper as ion, we shall also get a black deposit. 
The favourable conditions are a dilute and nearly neutral solution. 
When we are determining copper electrolytically from a sulphate 
solution, the excess of acid cuts down the hvdrolvsis to a negligible 
amount. Hydrolysis is also prevented if we have a complex salt 
of copper and if the solution is neutral or alkaline, there is normally 
no tendency for the colloid to pass to the cathode. The same 
reasoning applies also, to a greater or lesser extent. to other metals. 
Of course, one is not justified in concluding that all black deposits are 
necessarily the result of hvdrolvsis. 

Since the iso-electric concentration is the one at which the anions 
and cations are adsorbed in equivalent amounts, it follows that we 
cannot draw any conclusions in regard to single potentials from 
measurements of the iso-electric point except for the special and some- 
what improbable case that we have a zero adsorption of anions and 
cations. This is also the explanation for the flowing mercury 
electrode not giving true single potentials.f Another interesting 
consequence is that we can no longer maintain that the P.D. between 
a metal and an aqueous solution is a function of the concentration 
of the ions of the metal only. It will vary to some extent with the 
nature of the anion and with the nature of the other cations present 
in so far as these are adsorbed by the metal in question. 


HEADLIGHT TESTS.5 


At a recent meeting of the Western Railway Club, Mr. C. M. 
Larson, assistant chief engineer, Railroad Commission of Wisconsin, 
described a series of tests on headlights which had been conducted . 
by the commission. The reason for these tests was a law passed at 
the 1911 session of the Legislature of Wisconsin, providing that steam 
railroads operating more than 50 miles of track in the State should 
be required to equip on or before July 1, 1912, every locomotive, 
power vehicle, power car or other equipment used in place of loco- 
motives, except those used for switching and in goods vards, with a 
headlight of sufficient candle-power to enable the operator of the 
locomotive plainly to discern an object the size of a man at a distance 
of not less than 800 ft. 
€ Electric, acetylene and oil headlights were tested to determine the 
distance of discernment of objects in front of the headlight, the effect 
of the colour of clothing in relation to the distance at which a man 
could be seen, the effect on signal lights, observations at various 
distances, results with and without opposing headlights, effect on 
classification lights, comparative visibility with various lamps, &c. 
The results are summarised in the two diagrams herewith. 

Mr. Larson, while admitting that nearly all enginemen who have 
actually used the electric headlight are in favour of it, nevertheless, 
in his conclusions, from the data collected during the signal tests, 
held that the use of high-power electric headlights is attended with 
grave dangers, especially where there are two or more running tracks 
or where many signal lights are necessary, as in block signals and 
interlocking plants. He also believed that the turning off of the arc 
lamp and turning on an incandescent lamp headlight at critical 


* Bancroft: “ Jour." Phys. Chem., IX., p. 282 (1902). 

t Cf. Billitzer : “ Zeit." Phys. Chim., XLV., p. 327 (1903) ; XLVIII., 
pp. 513, 542 (1904) ; Drude's ‘‘ Ann.” XL, p. 902 (1903) ; Goodwin and 
Sosman : “ Trans." Am. Electrochem., Soc., VIL, p. 83 (1905). 

t Smith and Moss: “‘ Phil. Mag." (6) XV., p. 478 (1908). 

$ From the “ Electric Railway Journal." 
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points could not be relied upon entirel v, because of the inability of 
one engineman to know when his light might interfere with the 
operator of another train. Tests were also made with the different 
types of headlights when directed against semaphore and light 

signals, classification lights and switch lights. The signal lights on 
which the tests were made are mounted on a signal bridge spanning 
three tracks of the Chicago and North-Western Railway, and their 
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appearance from the locomotive was observed at points 500 ft. apart, 
beginning 2.500 ft. from the bridge. The results from these tests 
were somewhat contradictory, but on the whole showed a consider- 
able percentage of the so-called phantom lights recorded by all 
observers. 

One feature in connection with the observations taken of the 
switch lights was that when they were lighted they almost alwavs 
read correctly, but that when the lights were extinguished the ob- 
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servers saw red usually at 1,000 ft. and almost always at 500 ft., 
while the green was seldom seen. In no case was there an error in 
reading the correct colour of the switch lights. In regard to sema- 
phore blades, it was found that the blades were very much harder to 
detect when the headlight was opposing the observers than where 
there was no such headlight directed against the observers. The 
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speaker also said that while the blades were visible they were not 
plainly seen at any time when an electric headlight was opposing the 
observers. Only a small proportion of the observers were able to see 
the blades at 2,000 ft., showing that the engine was somewhere 
between 1,500 ft. and 2,000 ft. from the switch before the blades 
became generally visible. "The speaker also quoted the testimony 
against the electric headlight of Prof. Benjamin, of Purdue Univer- 
sitv, before the Indiana Railroad Commission in the fall of 1909 and 
afterwards presented before the Western Railway Club in April, 1910. 
He commented upon the discussion on the subject in the 1910 annual 
report of the Inter-State Commerce Commission. At that time the 
commission admitted that the question was in a highly controversial 
state, but believed that, so far as opinion had crystallised, it was 
as follows :— 

* On single-track roads, particularly those in mountainous country 
or where fixed signals are infrequent, the high-power headlight on a 
train affords a warning of its approach for a considerable distance, 
and under favourable circumstances it enables the engineman to 
distinguish obstructions or unusual objects on the track much farther 
ahead than is possible with ordinary lights. On double-track roads, 
and particularly on roads having three or four tracks and equipped 
with signals placed at frequent intervals, the prevailing opinion seems 
to be that the electric headlight is not only unnecessary but is likely 
to cause serious errors on the part of the enginemen in reading colour 
signal lights.” $ 

“Mr. Larson also quoted J. W. Chamberlain, opthalmic surgeon of 
the Great Northern Railway, as saying that some tests conducted by 
him indicated that after a man’s gaze had been exposed for some 
time to an electric headlight he was temporarily unable to distin- 
guish colours readily. In conclusion, the speaker confessed his 


inability at the present time to make any positive statement, but 


expressed his belief that there were headlights with satisfactory 
illuminating capacity and still not of the kind whose rays had a glare 
like those of the arc light, and that several kinds of lights were being 
developed which gave good promise, but they were not on the market 
when the tests were being conducted. 


DISCUSSION. 


There was a long discussion on the Paper. One letter was read from an 
officer of one of the organisations of the Brotherhood of Locomotive 
Engincers, which was a plea for a high- powered headlight. "The writer 
thought that the present difliculties with this light —namely, obscuring 
markers, blinding persons in front of it and phantom reflections— would 
be eliminated. As regards reflections, by the time a reflection occurred 
there was am ple illumination to see the position of the semaphore. The 
method of front marking, he thought, could be modified to meet the new 
conditions, and standing engines in yards or sidings could turn off their 
arc lights and turn on incandescent headlights. Fast-moving opposing 
trains did not bother each other seriously because they pass too quickly. 
On the other hand, an engincer on the Chicago and North-Western Rail- 
way strongly opposed the electric headlight. 

Prof. Harpina, of Purdue University, thought that the beam from the 
electric headlight could be made cylindrical instead of conical, and thus 
be confined to the rails and not touch the signals on cither side. Position 
signals might also be used exclusively, or the light signals might be 
lowered and not put at the same level, or practically the same level, as 
the headlight. This might reduce the reflection. Finally, the colour 
intensity of the beam might be specified so that a beam high in green 
would not be used, for instance, to emphasise the reflection from the un- 
lighted roundel. Thus, he thought it would be possible to hold such a 
headlight within a few per cent. of the intensity curve of the incandescent 
lamp. or tungsten lamp, in various parts of the spectrum. 

Other speakers included a number of steam railroad engineers, most 
of whom objected to the electric headlight for the reasons alre ady men- 
tioned. One believed that it was not desirable on double-track roads 
with block signals at close intervals, but was desirable on single-track 
lines. Prof. Mack, University of Wisconsin, said that over 20.000 elec- 
tric headlights had been used and thought it strange. if all the objections 
urged against them were truc, that they did not cause more accidents. 
An engineer on the Chicago, Milwaukee and St. Paul Railway said that 
most of the locomotive engineers on that line favoured the electric head- 
light and that the opposition came from men whose objections were based 
upon theory only. 

A manufacturer of oil lamps in a written communication claimed that 
by the use of special illuminating oil a much more powerful oil headlight 
was possible than with ordinary kerosene oil. He also thought that much 
stock was killed by locomotives equipped with electric headlights because 
the light dazzled the cattle. 

Mr. L. C. Porter described some tests being made with a tungsten 
headlight where a beam candle- power of 384,000 had been obtained from 
a 6-volt, 69 c.p. lamp, operated by storage batteries. 

Mr. Larson summed up the discussion judicially, and said, among other 
things, that an oval surface might get rid of the phantom lights. He said 
that electric headlights had many advantages but also some disad vant- 
ages. The tungsten lamp might give good service. The commissions 
had tested only lamps which were in commercial use. 
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GAS-ENGINE PLANT IN FRANCE. 


Within the last few years there has been marked progress in the 
use of high-power gas engines in Europe, especially in blast furnace 
works where the waste gases from coke ovens can be used directly in 
the engine instead of being burnt under boilers to produce steam. 
One ot the newest gas-engine plants has been erecied in the north 
of France, at the Lens mining and metallurgical works. This firm 
recently built 160 new coke turnaces, and it was decided to use the 
gas from them to operate large-size eng.nes and thus to secure a con- 
siderable amount of power. Two separate methods of utilisation 
are employed. In one the gas heats boilers, steam from which is 
supplied to a large steam turb'ne plant; in the other, the gas serves 
directly to operate gae engines. When completed this latter plant 
will consist of six generating «ets, each of 1,200 H.P. capacity. They 
will furnish all the current required in the works for operating 
electric motors and for the lighting. The company has also made 
a contract to supply any surplus current to the extensive network 
owned by the N«rth Electric Power Co., which supplies a large 
surrounding district with light and power. 

The gas from the coke furn»c^s, which are of the Kopper recu- 
peration type, is tranemitted by blowers to a set of four scrubbers, 
whence it passes to a gas-holder «f 15,000 cub. ft. capacity. This 
latter is designed as a reserve supply, and the engines can be run 
from it for hlf-an-hcur in case the gas shuld give out. The type 
of engine used is double-acting ¿nd works on the four-cycle prin- 
ciple. Two evlincers run in tandem, the speed being 107 revs. per 
min. The engine is started by c m pressed air and electric ignition 
is employed. On the engine shaft is m. unted a three-phase alter- 
nator and a 27-ton flywheel. For the ignition two 60-volt storage 
batteries are used, these being charged by machines in the base- 
ment. One battery is in use while the other is being charged. A 
three-phase motor coupled to an air compressor provides a c«m- 
pressed-air supply and feeds a pair of charging tanks. The alter- 

nators are of the rotating field type and are cesigned to furnish 
1,000 kw. at 5.000 vo:ts and a frequency cf 50. wo motor- -gene- 
rator groups serve as exciters, each grcup being capable of supplying 
the thrce a'ternators. A 100 H.P. non-synchronous motor, working 
on the 200-volt circuit, is employed for driving the generator of the 
group, and its speed is 970 revs. per min. Current is obtained from 
100 kw. oil-cooled three-phase transform:rs, two of which supply 
tle motors and a third the lighting and igaition. 
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The Telephone Arbitration. 
JUDGMENT. 


On Monday the Railway and Canal Commissioners (Mr. Justice A. T. 
Lawrence, the Hon. A. E. Gathorne- Hardy and Nir J. Woodhouse) sitting 
as arbitrators under the Act which authorised the Postmaster-General 
to purchase the undertaking of the National Telephone Co.. gave their 
award. The original total claim of the company amounted to nearly 
£21,000,000, but. subsequently it was reduced to about £20,000,000, 
Later, by agreement between the parties, the company settled for 
£2,055,468 their claim of £3,292,996 for plant constructed after the 
taking of the inventory, property and assets of the company not the 
subject of any special inventory, land and buildings, structural altera- 
tions and additions to premises, wayleaves transferred, licensed tele phonic 
business at Brighton, Portsmouth and Hull, private wire business which 
the Postmaster-General had to take on a three vears’ basis, &e. The 
items on which the Court had to give their award amounted to about 
£16.000,000 and the arbitration occupied no less than 71 days. 

"ir A. Cripps, K.C., M.P., Mr. Danckwerts, K.C., Mr. Forbes Lankester, 
K.C., Mr. E. Morten, K.C., Mr. H. H. Gaine and Mr. Aubrey T. Lawrence, 
instructed by Mr. W. E. Hart, appeared for the company ; and Sir Rufus 
Isaacs, K.C., M.P. (Attorney-General), Sir J. Simon, K.C., M.P. (Solicitor- 
General), Mr. Buckmaster, K.C., M.P., Mr. Schwabe and Mr. Benson, 
instructed by Sir R. Hunter, for the Postmaster-General. 

Mr. Justice A. T. LAWRENCE, in delivering the award, said the Court 
had to determine the value of the property of the National Telephone Co. 
upon its transfer to the Postmaster-General at the expiration of the 
company’s licence on Dec. 31, 1911. The company was the pioneer in 
the introduction of the telephone into this country and had a system at 
the time of transfer serving 561,356 stations. The total amount claimed 
was £20,924,700, and at the outset the parties agreed to deal first with 
the plant of the undertaking. ‘The method adopted of presenting the 
matter to the Court was to divide the plant into classes such as | under- 
ground " and ‘ overhead," to divide each class into sub-divi-ions, and 
then to value a unit of each sub-division. The value of the unit when 
ascertained could be multiplied bv the number of such units in the inven- 
tory. ‘The company based their case upon their own proceedings. For 
materials they took the average price paid for a period of 12 vears, and 
for labour the average cost for six years. After some time the pariies 
came to an agreement, the result of which was to relieve the Court from 
the necessity of determining the plant cost of this property in siti. The 
agreed sum, together with an agreed item for casualty insurance became 
the “fundamental cost." It amounted to £10,313,765, It left over for 
the consideration of the Court the highly controversial questions of the 
percentages which should properly be added to this sum, and the depre- 
ciation to which the whole cost of construction, when ascertained, should 
be subjected. 1t was agreed that in cases of this character the true method 
of ascertaining value was to consider what it would cost to Construct and 
establish the plant in position, if it did not exist, and then to depreciate 
such cost according to the age of its respective parts. This was assessing 
value on what were called ' tramway ~ terms. It could, he thought, be 
demonstrated that this was the only possible mode of arriving at the fair 
value in cases where the present owner had no further right io work it. 
The Act contained the words “ having regard to its suitability for the 
purposes of the Postmaster-General's tele phonic service.” In applying 
this method it was clear that every expense which it was necessary to 
incur in order to establish the plant in. position formed an item in the 
calculation which was to result in finding its value. Both parties agreed 
that some percentage addition must be made to the agreed fundamental 
cost, and they further agreed that nothing had been included in that sum 
for ordering and storing material other than certain te mporary storage, 
obtaining wayleaves, local engineering supervision, head office adminis- 
tration, contractors' profits as distinguished from. manufacturers’ profits, 
rent of premises for crection of exchange equipment, wavlcave payments, 
maintenance and insurance of plant, contingencies, interest during con- 
struction, and cost of raising c capital. A further head of claim, namely, 

“obtaining subscribers’ agreements," was not mentioned in the document. 
The percentage additions to be made appeared to him to be entirely 
questions of fact, and not of law. In cach case the questions had to be 
asked, " Is this alleged item of expense a necessary stepin the construction 
and establishment of this piece of plant?” “If so, what is the true 
amount to be added in respect thereof Y?” Those were pure questions 
of fact, and they had in no case added anything without having first asked 
themselves and answered these questions. The second question was from 
the nature of the case largely one of business experience. ‘The company's 
case upon the percentages was shaped in this way. They professed to 
take their own actual experience of what it had cost them to perform the 
services, and asked the Court to infer that as they had been well and 
economically managed that it would cost the Postmaster-General or any- 
one else at least as much. The Postmastcer- General, on the other hand, 
asked the Court to accept the view that a contractor would do the work 
for a percentage of 20 per cent. on the cost of labour alone. plis a profit 
of 10 per cent., to which he added 5 per cent. for the services of the 
engineer. The company purported to get at what it had cost them by 
taking a period of time alleged to be typical and by investigating this 
period and distributing their total expenses for the particular services 
during this period between maintenance and construction in proportion 
to the time devoted to each by their employes, This gave the ratio 
which the cost of service bore to the cost of construction work executed 
during the period in the form of a percentage and this percentage they 
sought to add to each class of plant. The Solicitor-General had con- 
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tested every point, and some Of his criticisms were certainly very cogent. 
It was plain that a percentage of cost of any service obtained in this way 
was open to errors, no matter how well intentióned the conduct of the 
investigation may have been. Mr. Gill's evidence was as remarkable for 
the care and ability he had brought to bear on the inquiry as it was for his 
fairness and candour in the witness-box, but, notwithstanding. his results 
were not completely satisfactory. This was due chiefly to the fact that 
the tvpical period was one during which construction was less than it had 
been in previous years, for the company was then beginning to approach 
the termination of its licence, whereas the staff was not materially dimi- 
nished. This intended to increase the ratio which several charges bore to 
construction. Again, the allotment of time to maintenance and con- 
struction respectively was made by Mr. Gill's subordinates from their 
memories of what had happened in preceding months—a method mani- 
festly open to error. This method involved a comparison of construc- 
tion by the company with construction by a hypothetical constructor 
and that was comparing piecemeal construction with continuous con- 
struction. In the two matters of preparing estimates and '' ordering ” 
it did undoubtedly increase the expense and in other respects it afforded 
an opportunity for possible error in the apportionment of time between 
construction and maintenance. This objection to the company's ex- 
perience was incapable of measurement, and in that respect it resembled 
a claim by the company to an allowance called separate establishment 
charge. He had come to the conclusion that any increased cost by 
reason of piecemeal construction might well be set against the claim for 
separate establishment allowances. In regard to the cost of '' storing," 
his Lordship thought that the gentlemen who had prepared the returns 
had, through not following the true meaning of their instructions, unduly 
increased the expense of storage. Mr. Gill had, again, introduced his 
percentage additions into the calculation at different stages, and this the 
Solicitor- General had named the '' snowball fallacy.” It was clear that 
in this way any error that might have crept into an earlier percentage 
would be magnified by the subsequent percentage upon such error. He 
would have felt greater confidence in the calculations of both parties if 
the cost of all services had been taken at the ratio which their cost bore to 
labour and materials or plant cost. He felt that Mr. Gill's percentages 
must be reduced. His method when they were properly reduced was 
satisfactory in that it was based on actual experience, but the Post- 
master-General's evidence was not so satisfactory. It was true that his 
leading witness (Mr. Snell) did not compare unfavourably with Mr. Gill, 
but he had been cramped by his instructions, and instead of being sup- 
plied with the firm foothold of experience, of which the Post Office 
authorities had ample, he was supplied with contractors! so-called 
“ tenders.” The method of approaching the question by asking what 
would a contractor do the work for was perfectly sound if they had con- 
tractors of experience in executing similar contracts. "To provide the 
telephonic plant of this company would be a perfectly unique experience, 
and no contractor called before them had had any experience extending 
be vond mere fragments of similar work. Most of them objected to pro- 
ducing the figures resulting from carrying out any contract executed, 
basing their objections upon the wish not to '' disclose their business." 
'The percentage which the contractors who were called for the Post Office 
spoke to was one of about 20 per cent. on labour alone, which, it was said, 
would cover every charge and leave to be added only 10 per cent. for con- 
tractors' profit and 5 per cent. for engincering, or, as it was subsequently 
called, ‘‘employers’ burden." That 20 per cent. appeared to have been 
deduced from an investigation in the North Wales district during 11 
months of 1907-8, but he did not think an investigation of that sort and 
in that district was at all a safe guide to apply to the company's whole 
system, much of which was in London and other populous places. He 
was unable to adopt the percentages put forward by the Post Office, and 
he was driven to frame other percentages, and he had tried in doing so to 
give due weight to and so be guided by the evidence given. The amount 
of the percentages was essentially a question of fact in which one had to 
be guided by experience and a sense of business touch. Before he stated 
the amount he had determined to be due, he wished to deal with heads of 
claims in respect to which the Postmaster-General said no percentage 
allowance should be made. The cost of obtaining subscribers’ agree- 
ments was an item that had been disputed bv the Postmaster-General 
as to amount and as to its being an admirable element of cost. He con- 
fessed he was surprised at that, not only because it seemed to him to be 
within the principle of the case allowing the expenses of obtaining 
Parliamentary powers for a tramway, but also because it was plain that 
the Postmaster-General had treated the transfer of the company's system 
as having the effect of an assignment, by operation of law, of those very 
agreements. He could not see how the bare cost of getting the agrce- 
ments could be excluded. The consent of the subscriber embodied in 
the agreement was as necessary in order to make the erection of the 
instrument a lawful act as the Parliamentary powers were in order to 
legalise the breaking up of the surface of the highway for a tramway. 
He thought it was to be inferred that other expenses had been included 
in the claim beyond those that could be properly attributed to the obtain- 
ing of the agreements in force for the instruments in situ at the date of the 
transfer. Sir Alfred Cripps had felt this, and suggested that one-half the 
amount claimed should be allowed. They must reduce this claim, and 
the amount they allowed, after depreciation, stood in round figures at 
£150,000. Next, it was said that the cost of raising capital necessary to 
construct plant was not an item to be taken into account in finding the 
cost of its construction. "That meant the cost to which anyone must be 
put who attempted to construct the plant. The method prescribed by 
the House of Lords for ascertaining value was to consider what it would 
cost to construct the plant—that was, it would asa fact cost. Would it in 
fact cost anything to provide the necessary capital? ‘The company had 
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given evidence by way of example that it cost them 4-41 per cent. to 
raise £5,500,000. No one had given evidence that it would not cost any- 
thing, nor had that proposition been put forward even in argument. He 
knew of no commodity and no service that could be procured as of right 
for nothing, and he was clear that as a fact money could not be procured 
for nothing. They had nothing to do with the cost of raising any capital 
other than the amount which would be necessary in order to construct. 
But it was said that it could not be an element adding to the value of ths 
plant. The thing transferred was the plant in situ, and the cost of con- 
struction, less depreciation, was the method by which the value had to be 
ascertained. It, thercfore, followed that every expense necessary to con- 
struct was an element to be considered, and it had to be considercd 
because it was necessary in the process of construction. Assuming the 
plant to cost £10,000,000, to construct out of which £300,000 had beer 
properly spent in raisingthe capital required to pay for its construction, 
if the contractor were to receive the cost less than the £300,000 he would 
receive £9,700,000 and would lose £300,000 on the transaction. Who- 
ever raised the money necessary to pay for materials, labour, &c., was 
put to the expense of raising that money, and if necessary the cost musi 
appear in the value, otherwise no sane person would ever knowingly 
construct. He had come to the conclusion that a reasonable amouat 
must be allowed under that head of the claim. He had cut the item 
down to a low figure, and the amount stood, after depreciation, at 
£247,189. It was admitted that the figure for construction cost ha to 
be depreciated in view of the fact that the plant was not new at th^ 
moment of transfer. Two methods of depreciation had been put b-fove 
the Court—the sinking-fund method put forward by the company, and 
the straight-line method put forward by the Postmaster-General. Ho 
had come to the conclusion that the Postmaster-General's method of 
depreciation was that which should be applied in that case. By that 
method the value was reduced in the ratio which age bore to the life of 
the plant. The next point in dispute was as to the mode of computing 
the life of the plant. The company adopted the phvsical life, but the 
Postmaster-General refuted that and adopted a life which, in the course 
of the case, had received a great variety of names, but which was a shorter 
life than the physical. What was the service of the Postmaster-Gencral 
when he took that plant ? It was the affording of means of telephonic 
communication between the then subscribers to the combined svstem. 
It was quite possible that some of the then existing plant might have. 
varying degrees of suitability to that service, and evidence which showed 
that must receive due consideration. They were satisfied that defe^t: 
existed, but they had no evidence gauging the effect which ought to be 
given to those defects. The Post Office witnesses had not discriminated 
between the effect of their several causes for shortening physical life ; 
they had lumped them together. They gave no evidence from which it 
could be reasonably inferred that their estimate of growth of business vas 
correct. There must be a limit to the capacity of every community to 
provide subscribers. He was not satisfied there would be any large 
expansion of the combined systems unless the rates were lowered or the 
service improved. In that event the increase might become cnormou:. 
He did not consider that a ground for depreciating the value of existing 
plant. He had been driven to reduce somewhat the physical life he 
would otherwise have given to several classes of the plant. He had made 
certain allowances and depreciated the value on the straight-line method 
by reference to the physical life so reduced. The result he arrived at was 
that the construction value of the plant under headings 1 to 4 inclusive 
in the particulars of claim was £13,457,016. "The depreciated value of 
that plant was £10,459,796. To that sum was to be added the amount 
agreed by the Attorney-General and Sir A. Cripps, as to heads 5 and 12 
of the particulars—namely, £2,055,468. Together those sums amounted 
to £12,515,264, for which sum judgment must be entered for the company. 
He desired to compliment the learned counsel on the manner in wnich 
they had conducted the case, and to express his appreciation of the unfail- 
ing courtesy with which the interpositions of the Court had been received, 
and the conspicuous fairness with which the witnesses had been treated. 

Mr. GATHORNE-Harpy concurred. e" 

Sir J. WooDHOUSE said he differed from his colleauges on the question 
of the cost of raising capital. The company included £757,657 under 
that head, and his learned colleagues had awarded the company 
£247,189. He did not think they could rightly regard this item as oue 
which they could rightly include in the value to be ascertained. If he 
was wrong on that point he had no objection to the amount of £247,189 
which his colleagues had allowed. 4 

Sir R. Isaacs said it was necessary that the decision of the Court shoul l 
be entered in a particular form. It had been arranged that not more 
than one-fourth of the amount should be paid in cash, and there were 
other stipulations in the agreement with which he would not trouble the 
Court. His suggestion that the decision of the Court should be in the 
form of a declaration that the value of the company's property on Dec. 31, 
1911, was the amount the Court had assessed... 

Mr. Justice LAWRENCE said he had not mentioned anything about the 
payment of money. He meant that an order was to be drawa up ia 
which the amount found by the Court would be included in accordance 
with the ordinary practice of the Court. He did not mean that money 
should be paid as distinguished from some other agreed security. 

Sir A. CRiPPS said under the Telegraph Arbitration Act, 1909. the cost 
of every proceeding before the Commission should be in the discretion of 
the Commission. Therefore, the company were clearly entitled to the 
costs of the inquiry. Abs 

Sir R. Isaacs said his submission was that the proper order would be 
that neither party should have costs. ` 
- Mr. Justice LAWRENCE said in the opinion of the Court the company 
were entitled to the amount awarded, with costs, 
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ELECTRICITY SUPPLY TABLES AND DATA. | 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of ‘The Electrician” for Jan. 3. This Supplement 
consists of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table III., dealing with Electric Power Companies, which was pub- 
lished with our last issue. Table I., Electricity Undertakings with no 
Tramway Load, will be published next week; and Table Ia., 
Electricity Undertakings taking Supply “in Bulk," and Table Il., 
Electricity Undertakings with both Lighting and Traction Load, 
on January 31. These will be followed, on February 7, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 


N OW READY. 
Vol. LX]X. of “Tas Extxorriciay.” Bound in Publisher's covere. 
Price 17s. 6d. P U.K. 1s. extra, abroad 2s. 6d. 
Oases for binding Vol. LXIX. now ready, prioe 2e.: : post free, Bs. 8d. 


ELECTRIC LIGHTING, TELEGRAPHY AND 
OTHER APPLICATIONS OF ELECTRICITY 
IN 1912. 


The advance in electric lighting, although as steady during 
1912 as during the preceding years, has been less specta- 
cular, for it is now coming to be generally recognised that it is 
the only form of lighting which can be employed with safety 
and economy in large buildings, publie or private. Thus 
no modern office, theatre, hotel, club, mansion, public 
building, or block of flats can be considered complete with- 
out electric light. Apart from convenience, there is th» 
further advantage that insurance companies require lower 
premiums where electric light is used. 

The depression experienced some vears ago owing to the 
introduction of the metal-filament lamp was, a3 we pro- 
phesied at the time, only of a temporary character, and there 
is now no doubt that this lamp has made possible, owing to 
its economy, a much wider use of electricity for all illu- 
minating purposes. During the past vear steady progress 
has been made in improving the details of its manufacture. 


The drawn-tungsten lamp has established a position, owing 


to its strength and reliability, which it will be difficult to 
assail. There are still some complaints, however, that in a 
given batch of lamps all are not of the same quality and 
length of life. This, however, is a detail which with im- 
provement in manufacture will doubtless be quicklv over- 
come. The efficiency of the ordinary mct2!-filament lamp 
remains much the same, and although there have been 
rumours of a “ Boran" lamp with a consumption of some 
fraction of a watt per candle-power, so far as we know this 
has not yet passed the preliminary stage. 

During the year street lighting by electricity has made 
great progress, and while the flame arc lamp is being success- 
fully employed for the lighting of main streets of large towns 
the metal-filament lamp in 100 c.p.units and upwards is 
finding an important place in the lighting of side streets. 
In this connection we would mention that there is a ten. 
dency noticeable which some people feel may have unfor- 
tunate results. This is the extensive employment of clusters 
of metal-ülament lamps for lighting principal streets. 
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These streets are, iom the spectacular point of view, 
essentially the sphere of the flame arc lamp, and, it is con- 
sidered, should not be encroached upon by any other type 
of lamp. Both the arc and the metal-filament lamp have 
their respective fields of usefulness in street lighting, but 
where the line iş to be drawn between their respective 
spheres of utility, must be decided by the economic and 
other results obtained. — 

The position of Manchester as regards the small use made 
of electric lamps for public lighting has frequently been 
commented upon, and as a result of much discussion in the 
City Council the electricity and gas departments were at 
the beginning of the year instructed to show what they could 
do experimentally, each with their own type of apparatus. 
A principal street in Manchester was alloted to both the 
electricity and gas departments, and Messrs. Haypn T. 
HARRISON and JACQUES ABADY were called in to investigate 
and repurt upon the experiments. Although these experts 
differed on many points, they came jointly to three very 
interesting conclusions, namely, that in each street the 
degree of illumination provided was practically the same, 
but that the electric arc lamps were operated at a less cost 
than the gas lamps, and, moreover, that the gas lamps were 
worked at an efficiency very much below what should have 
been the case. It was unfortunate, perhaps, that these 


experts should have differed upon so many points, but the 


subject has since been fully discussed, and there is no 
doubt that electric lighting secured a signal victory. 

= During the year a joint contract for the lighting of 
Holborn (London) was entered into between the Holborn 
Council and the Metropolitan Electric Supply Co. and the 
Gas Light and Coke Co., and the installation work has been 
completed with success. Electric lighting is in every case 
furnished by metal-filament lamps, either singly or in groups. 

Shop-window lighting has during the year made extensive 
progress. Shopkeepers are beginning to realise that much 
more effective illumination can be accomplished, from the 
decorative point of view, with the electric light than with gas, 
and they are taking every opportunity to benefit by this 
knowledge. In this direction, as in many others, electric 
lighting has suffered in the past from the installation work 
being carelessly carried out, but where the work is well done 
there can be no doubt that no safer method exists, and its 
advantages in many other respects have been clearly demon- 
strated. In fact, in many classes of shops where effective 
illumination of the goods displayed is of the first importance, 
no other system of lighting is now considered. In many 
other classes of shops only electric lighting is possible owing 
to the nature of the articles shown.. 

' The great Motor Car exhibition at Olympia was note- 
worthy this year for the number of cars fitted with lighting 
sets. This also is a direction in which electric lighting may 
be expected to develop rapidly. On the other hand, the 
lighting of railway trains makes but slow progress, and this 
despite the constant attention which is called to the danger 
of the present methods in the reports of the Board of Trade 
inspectors. The horror of one serious railway accident at 
least during the past year was enhanced by the fact that the 
derailed train caught fire owing to gas being used for lighting. 


. months. 


During the year a prize was awarded by the Home Office ` 
to a lamp which had been adjudged the best for use in mines. ~- 
We had the pleasure of inspecting this lamp, and we have . 
no doubt that it is in every way suitable for the hard and im-  : 
portant work to which it is likely to be put. ud 

Much attention has been paid to the scientific side of 
illumination, and some interesting results as to the effect of 
illumination on the output of workers in factories was given  : 
in a supplement to the report of the Chief i of | 
Factories which was issued during the year. | 

On the Telegraphic side of the industry the chief events 
of the year have centred round the wireless situation, and 
there can be no doubt that the advance in the development 
of wireless telegraphy has been both rapid and: practical, 
It cannot be truthfully said, however, that the advance has 
brought us any nearer the elucidation of certain main 
factors which enter into the solution of long distance wire- 
less problems. Improvement in apparatus has continued in 
a most satisfactory manner. We might almost say that we 
are approaching perfection in regard to the instrument and 
apparatus employed in operating what are called wireless 
telegraph “ systems," but the chief object to be attained, 
a perfect system of wireless telegraphy—perfect’ in the 
sense of selectivity, speed and certainty in day and night 
working—has not materially advanced during the ‘past 12 
An increasing number of methods (differing 
mostly in detail) of telegraphing without wires is becoming 
available for both short and long-distance working, and the 
facilities which have been available for some time past for 
short distances will no doubt become increasingly available 
for long distances. This still leaves us where we have been 
for some time past in regard to absolute reliability of trans- - 
mission, day and night working, and the question of selec- 
tivity. These remain problems of the first magnitude, 
which no process at present in operation enables us, or 
seems likely at the moment to enable us, to solve. When 
we realise that Science, as applied to wireless transmission 
of messages, has to overcome certain natural conditions, 
the difficulties which have arisen to retard or prevent 
complete success in this field may be such as can never be 
eliminated entirely, or, at any rate, with any degree of cer- 
tainty. With the Marconi Agreement Inquiry still pro- 
ceeding the time has not come for a complete review of the 
long-distance wireless telegraph position ; but it may be said 


that, although the inquiry has not added to the knowledge 


of those who are already concerned with this branch of 
work, it has at least enabled other people to grasp the 
situation more clearly. | 

Little information has been published during the year 
concerning Wireless Telephony, but it is well known that 
many active minds are engaged upon this problem: All 
that can be said in this review of the work of the year is that 
the position remains very much where it was a year ago so far 
as authenticated practical results go. 

Land Telegraphy has progressed on the line of general 
improvement. In this country underground trunk line 
telegraphs have been extended and the service of the country 
has benefited largely by this process. The time is near 
when inter-communication between the principal cities and 
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towns of the kingdom will be practically unaffected ‘by | opinion supports the rural view, and we fail ourselves to 


weather conditions, and this is the chief direction where find any attraction for the farming class in the scheme. 
| | Certainly there is nothing particularly generous in it. 


improvement can be expected. 
On the subject of Submarine Telegraphy there i is little to 
write. New seotions have beem laid, important renewals 
and repairs have been effected with facility and despatch, 
the linking-up of many countries by shott lengths of cable 
has been taken in hand ; and Great Britain has had its full 
share of the work. Our competitors in this branch in 


Germany have been working strenuously during the year, 


poaching upon what we were accustomed to consider our 
particular preserve, and the industry of making and laying 
submarine telegraph cables is not so exclusively British as it 
once was; but, this notwithstanding, there are few con- 
tracts of the kind open 'to the world but which come to our 
home manufacturers. A good deal of work is provided for 
the numerous British submarine cable fleet in connection 
with the repair of cables owned by foreign Governments 
and companies. 

The ‘Telephone situation in this country has been domi- 
nated by the position created by the transfer to the State of 
the undertaking of the National Telephone Co. and the 
arbitration proceedings which have followed. The decision 
of the Railway and Canal Commissioners, before whom the 
proceedings have been conducted, was given on Monday this 
week, and is dealt with elsewhere in this issue. This will 
clear the air and give the Post Office Telephone Department 
the opportunity which, it has been stated, has been awaited 
before some of the promised “ reforms " can be carried out. 
Much dissatisfaction has been expressed on all hands at the 
undoubted falling-off in efficiency of the telephone service 
during the past year, but we are promised considerable 
improvement. Now that the course is cleared of certain 
obstacles, let us hope for a new start with a clean sheet and 
for better things. One point stands out clearly.. The Post 
Office is “ supporting British industries," for we hear on all 
hands of good orders going forward to British contractors 
for telephone plant, cables, instruments and. material, and 
telephone subscribers may, therefore, take heart that their 
complaints are to receive fuller attention than perhaps the 
conditions prevailing during the past few months have 
allowed. The Common Battery System of Telephony is 
now firmly established as the prevailing system in all public 
telephone business. Some progress has been made with the 
automatic service, chiefly, however, experimentally ; but 
there is evidence that sufficient success has been attained to 
justify an extension of the telephone service on that principle, 
and the year now commenced will doubtless show con- 
siderable advance in this direction. . The provision of tele- 
phone facilities in rural districts does not appear to have 
made any notable progress, but we understand a campaign 
is to be undertaken with the object of bringing the advan- 
tage of these facilities to the notice of those chiefly con- 
cerned. There is a general opinion, however, amongst the 
rural population that the offer which has been made by the 
PosTMASTER-GENERAL is not one which appeals to farmers, 
fruitgrowers and market gardeners of country districts, 
who do not accept with good grace the party-line and som? 
other features of the Post Office proposition. Public 


. Qur 


isolated districts deserve more liberal treatment, we 


hold, even if this has to be given at the expense of the 


State. m 
Of the past vear's legal decisions one of the most important 
for the electrical industry was the judgment of Mr. Justice 


WARRINGTON in the action brought by the Osram Lamp 


Works (Ltd.) against the “ Z" Electric Lamp Mfg. Co. for 
alleged infringement of three patents, including the Just 
and Hanaman patent of 1904, which described the manu- 
facture of filaments of pure tungsten. The defence was a 
denial of infringement with a plea that the patents were 
void, and there was a counterclaim for revocation. The 
judgment upheld the first patent, and an injunction (with an 
inquiry as to damages) was granted, but on the second and 
third patents the judge found for defendants. Both sides 
were dissatisfied, and notices of appeal were given, but 
ultimately the parties came to terms and the cross-appeals 
were abandoned. The decision has had the effect of 
introducing a more settled feeling in the lamp industry, 
as there is now less doubt as to the patent position. 

Probably the most generally important judgment of the 
year was delivered in July by the House of Lords on the 
dispute between the British Westinghouse Electric & Mfg. 
Co. and the Underground Electric Railways Co. of London 
as to the Lot’s-road generating plant. The point at issue 
was the measure of damages for the breach of a contract to 
supply eight turbo-alternators not in accordance with the 
specification. The machines were turned out by respon- 
dents who substituted Parsons alternators, and the arbi. 
trator found that this was a reasonable and prudent course 
to adopt; and he found, further, that the purchase of the 
Parsons machines was to the pecuniary advantage of re- 
spondents, and that their superiority in efficiency and 
economy over those supplied by appellants was so great 
that even if appellants had delivered to respondents ma- 
chines complying with the conditions of the contract it 
would yet have been to the pecuniary advantage of respon- 
dents at their own cost to have replaced the original machines 
by Parsons machines. The arbitrator held that appellants 
were not entitled to recover anything, but respondents were 
entitled to succeed in their counterclaim to the extent of 
£15,394. After much litigation, in the course of which the 
arbitrators view was upheld, the case came bfore the 
House of Lords, and an important judgment was delivered 
by the Lonp CHANCELLOR. After laying down certain general 
principles, His Lordship held that, as far as possible, he who 
proved a breach must take all reasonable step3 to mitigate 
the loss consequent on the breach, and that he was debarred 
from claiming any part of the damage which was due to his 
neglect to take such steps. He thought loss and gain should 
be balanced, and, therefore, he held that the matter must 
go back to th» arbitrator. The appeal was, therefore, 
allowed, and there will be. general agreement that sub- 
| stantial justice has been done by the judgment which 
' bids fair to be a leading cas» on this branch of law. 

. The question of the right of municipal electricity under- 
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takers, who are supplying electrical energy under a Pro- 
visional Electric Lighting Order, to engage in- wiring work 
was raised in two cases and in both (Sheffield and Oban) the 


opponents of municipal wiring were successful As there 
is to be an appeal in the Sheffield case we refrain from 


making any comment on the matter. | 

In the Tottenham rating case the Court of Appeal decided 
that in the case of a tramway, being in physical connection 
with a light railway, the tramway is entitled to be rated 
(like railways and light railways) at one-fourth of the assess- 
ment under the Public Health Act, 1875. The Local 
Authority have appealed to the House of Lords and a 
decision on the point in question is awaited. with interest. 


The important arbitration proceedings before the Railway | 
and Canal Commission to settle the price to be paid by the: 


PosTMASTER-GENERAL for the undertaking of the National 
Telephone Company on its transfer to the Post Office occu- 


pied 74 days, and after hearing much technical evidence, : 


the Commissioners reserved their award. This was de- 
livered on Monday, when the Commissioners found that the 
Company was entitled to a sum of £12,515,264. Other 
interesting arbitrations occurred in connection with the 
transfer of the Coventry and the Cavehill & Whitewell tram- 
ways to the local authorities of those districts. 


REVIEWS. 


Copies of the undermentioned works can be had from TAB BLECTBIOIAN Offices, pot 
trea: on receipt of published price, adding 8d, for books published under 3a, Add 
10 per cent. jor abroad or for foreign books.) 
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ourse in the Testing of Electrical Machinery. 
5 s3 5 MORE E.E., B.S., Ed F. W. HEHRE, E.E. (Do 


1912: Constable & Co.) Pp. vii.-- 154. 63. net, 

The difficulty that the authors have experienced and that 
has given rise to this book is a very real one, confronting all 
those who have to deal with third-year students of other depart- 
ments in an electrical engineering laboratory. The problem is 


By 


to impart correct ideas on the working of electrical machinery 


in a limited time, and often only by means of laboratory work, 


to those who have to regard electrical work as of secondary, 


importance in their scheme of training. 7 

The way in which this problem has been met at Columbia 
University is set forth in the book under consideration. Twenty 
standard tests have been selected for description, a short account 


of the underlying theory being given in each case, together with, 


in most instances, over elaborate instructions for carrying the 
test through. A number of questions are then propounded for 
the student to answer, which, if fairly done, would go a long 
way towards ensuring the success of the scheme. ; 

Eleven of these tests deal with continuous-current machinery. 
Although the word “apparatus” is not included in the title, 
some experimental work on arc lamps might have been added 
to that on motor starters in preference to the inclusion of the 
first two tests on fall of potential and circuit resistance measure- 
ments, work which should be familiar to students entering 
upon such a course as this. E 

The explanation on p. 35 of the rise in speed of a motor on 
constant voltage mains, due to weakening of the field, should 
have been more general, and on p. 37 there is no need to drag 
in the end connections in order to explain what happens when 
the brushes of a machine are shifted from the neutral position. 
The description of the Prony brake would bear rewriting and 
condensing. 

In the section on alternating current nine tests are described 
typical of American practice, and these are well done. 

It is taken as a foregone conclusion that the single-phase 
commutator motor is not worthy of consideration, and motor 
generators as distinct from rotary converters do not come in 


ndon,. 


for any notice.. The first experiment on wave shape could 
be improved by the addition of a detector for fixing the relative 
‘phase of waves of current and P.D., and the last experiment 
‘on the current and voltage relations in a three-phase circuit, 
and the measurement of polyphase-power, should surely come 
before polyphase motors are dealt with. 

The course outlined is on the whole a good one for the. 
purpose intended, but it will come as rather late in the day to. 
many who have had to face the same problem and found at 
least equally satisfactory solutions. GU M ie 
The Practical Electrician's Pocket Book and Diary, 1913. (Lon- 


don: S. Rentell & Co, “Electricity” Offices, Mai en-lane.) Is. 
cloth. 18. 6d. rexine, net. 


Once again the “little red pocket book " turns up with the 
useful reminder in the preface that it is bigger than last year. 
The duties of the average electrician, wireman, electrical con- 
tractor and wiring ironmonger are becoming so varied that they 
must be catered for in his annual vade mecum. We find cinc- 
matograph and illuminating engineering are everyday matters 
with these electrical workers and this admirable pocket book 
caters excellently for their requirements. If they embrace the 
heavier branches of the industry, the sections on steam tur- 
bines, internal-combustion engines, boilers, dynamos and alter- 
nators will supply much useful matter. The new sections this 
year deal with electric coal-cutters, vacuum cleaners, electric 
cooking and table of wireless stations. We confidently recom- 
mend the book to all electrical workers. We would, however, 
offer a few suggestions for the next edition. A great deal of 
the heavy-plant matter might with advantage give place to an 
expansion of some of the purely electrical sections. Electric 
signs are not mentioned in the present edition, and this could 
be remedied; more might be said of mercury-vapour lamps ; 
electric cooking must not be dismissed in a couple of pages, and 
the editor must find more than the “ Westminster ” electric 
oven to refer to. The electric iron is too important to get rid 
of in à paragraph with an illustration of an unknown typc. 
The much-talked-of revival among electrical contractors should 
also justify the publishers including a section on showrooms 
and showroom methods. These remarks are not intended zs 
criticisms of the present edition which will, we are sure, be 2: 
well thumbed during the coming year as its predecessors have 
been in the past. 


L'Electricitó a L’ sition Universelle et Internationale de 
Braxelles de 1910. By J.-A. MoxrrPzLLIER. (Paris, 1912: H. 
Dunod and E. Pinat.) Pp. 152. Paper covers, 15 fr. 


! Mr. Montpellier gives a methodical account of the machincs 
and apparatus exhibited at Brussels in 1910. The result is a 
readable publication and by no means a catalogue. The 
author has aimed particularly at describing in detail new 
apparatus, particularly electrical generators and measuring 
instruments. The work is divided into chapters which deal 
respectively with production of electrical energy, transforme- 
tion, motors, mains, sundry apparatus, mechanical applice- 
tions, thermal applications and measuring instruments. The 
work thus forms a comprehensive record of the state of the 
industry at that time. 
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RETURN-CURRENT TESTING OF DIRECT-CURRENT 
^ TRACTION MOTORS. 


BY WALTER E. FRENCH. 


The ultimate aim of a work's test should be accuracy and 
reliability, coupled with economy in energy consumption. 
With similar shunt-wound machines economy in power con- 
sumption is readily accomplished by applying the well-known 
" Hopkinson Method," in which only the losses of the set 
under test have to be supplied from the mains. 

As far as the writer is aware, hitherto nothing has been, 
described in which this or a similar method has been used for the 
testing of series-wound motors. The following treats with a 
slightly modified “ Hopkinson or Return Current test” to 
meet the special requirements of traction motor testing. 

Two similar traction motors M and G (Fig. 1) are suspended 
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by their axle-bearings on a common shaft S. They are 
mechanically coupled through their spur gearings p,, pp, hence 
the specd of both machines is the same. They are electrically 
connected according to Fig. 2. One machine is run as à motor, 
the other as a generator. The motor armature M, the motor 
field F,, and the generator field F, are all in series. Both 
machines have the same speed and excitation, and as identical 
flux conditions prevail in both, the iron losses in motor and 
generator are equal. 

A booster B, (Fig. 2) is placed in series with the generator 
armature in order to make up the deficiency of the voltage V,, 
and to raise the pressure in the generator circuit to V; the P.D. 


= 
= 
= 
= 
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Fic. l.—DiAcRAM OF COUPLING. 


existing in the motor circuit. This is obviously necessary to 
effect the '* pumping back ” of the energy to the motor. 

The pressure V, across the motor terminals must be kept 
constant for all loads, at the voltage for which it 1s designed, 
and therefore a second booster B, will be required, should 
the pressure of the mains be too small to allow this adjustment 
to be done by rheostatic control. 


Now, let V, — voltage at the motor terminals. 
A,,=current flowing in the motor circuit. 
V,-— voltage across the whole motor circuit. . 
À,,— current flowing in the generator circuit. 
V, — voltage of the generator armature. 
V=: booster voltage in the generator circuit. 


Then V,x À,,— watts input into the whole set = W,,. 
V,X À,— watts output from the generator = W,. 
SQW,—W,—-W,-the total losses of the set. 


Fic. 2.—DIAGRAM OF CONNECTIONS. 


But it is clear that this latter must also equal the output of 
the booster B,, which has to supply the deficiency in voltage 
of the generator, in consequence of the losses of the set. 


Vio X A, c W,. 


This loss W, contains the iron losses, gear-friction and wind- 
age lesses of the two machines. To proceed with the calcula- 
tion a part separation of the individual losses becomes neces- 
sary. The resistances of the armatures being known from 


previous measurements, their C?R losses can be computed. | itself objectionably as a source of both light and heat. 


Subtracting these from W,, we obtain as a residue the gear- 
friction and windage losses, as well as the field C?R and. iron ` 
losses Pt both machines. 


— —À 
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As the machines are running at the same speed, the fields-of 
both being in series, and the flux conditions in motor and 
generator being alike, it is reasonable to assume, and suffi- 
ciently correct for all practical purposes, that these losses are 
equally divided between them. 


Let 


R, — motor armature resistance, 
R,=generator armature resistance. 


Then A,?R,, - A?R,, — W, equals the heat losses in the arma- 
ture windings. This separation is necessary for the reason 
that the currents in the motor and generator armatures are 
different. 

A, x Vie— 


2 


where W, is the wattage lost in the motor alone by friction, 
windage, hysteresis, eddy currents and field C?R. It may be 
pointed out that the friction includes the losses in the axle 
bearings, and that the efficiencies taken in this way represent 
the actual working efficiency of the motor on the car. 

Finally, adding the armature C?R of the motor to W,, we 
have 


Wow A» 


W,+A,2x RB, = W, the total motor loss. 
Now, the input into the motor proper is 
V, XA, == Wi. 


*. The useful work done equals W;— 
ciency in per cent. is 


W, and the motor cff- 


W,-W 
W, 


i 


x 100. 


EFFICACY IN ILLUMINATION.* 
BY P. S. MILLAR. 


The development of illuminating engineering has been associated 
intimately with large improvements in the efficiency and other 
qualities of illuminants. Following closely upon such improvements 
have come marked advances in the. efficacy of lighting auxiliaries. 
The inauguration and principal growth of the movement have been 
contemporaneous with the formation and expansion of the Illuminat- 
ing Engineering Society. So closely have the three developments 
conformed in point of time, and so interdependent have they been, 
that in some respects it is difficult clearly to distinguish cause from 
effect. The increase in efficiency of illuminants was largely an 
independent advance, but the growth of knowledge, as represented 
by the work of the society and the increase in commercial develop- 
ments, may he said to havc been mutually stimulative Recent 
years have witnessed strong tendencies in lighting which have been 
occasioned by practical application of the results of observation and 
investigation. To-day there is observable a distinct trend in illumi- 
nating practice. This trend becomes more evident when modern 
practice is contrasted with that of a few years ago. To. bring cut 
this condition clearly it is proposed to review briefly the develop- 
ment of illuminating practice in three periods, dealing only with 
generalities and refraining from discussing developments of lighting 
which are individua] in character. 

During the period of neglect of principles of good illumination, in 
the average installation lamps were used merely to light the plecc. 


| The recognised object wes to produce light without excessive cost. 


Usually tho intensity was inadequate owing to insufficient pro- 
duction of light and to neglect of means of applying effectively what 
was produced. This re;.ulted, not unnaturally, in restricting 
ameliorating efforts to the installation of more lamps or of larger 
lamps. So evident wes the inadequacy, and so general was tho 
ignorance of good illumination requirements, that considerations of 
hygiene, esthetics and efficiency were perforce subordinated to the 
one great demand for more light. Electric lamps were usually 
unshaded and were frosted only in rare instances. The existing. 
shades were used generally only upon oil lamps. The oil lmp 
offered a light source of relatively low specific intensity and of pleasing 
colour, and it was also portable. Its other qualities must be con- 
sidered as demerits. Being of low candle-power, it had to be placed 
near both the observed object and the observer, where it dii on 
When 
shaded the greater part of the room was shrouded in gloom, only a- 
small arca in its immediate environment being illuminated. Yet 


* Abstract of an article in the “ Electrical World.” 
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because of the necessity of placing it near the observed object it 
had to be shaded, as Otherwise it was in the direct line of vision and 
near at hand. When so shaded it was used alone and there was only 
one position of observation in which the flame could be reflected 
specularly from an observed surface to the observer, and that position, 
naturally, was avoided. Thus many of the more recently developed 
tenets of satisfactory illumination. which were transgressed by early 
electric lighting, were complied with fortuitously in the use of the 


oil lamps. There is to-day a general popular impression that the - 


light from oil lamps is of all artificial light the most satisfying. 
Ophthalmologists often deem its composition best suited to the 
human eye. 
evidence of the defects of illumination by electric lamps during this 
early period. Not the superiority of light from oil lemps but the 
neglect of illuminating engineering in the application of electric lamps 
has given the oil lamp its reputation. Survivals of conditions obtain- 
ing during this period are seen from time to time in interiors. and are 
quite common in lighting of passenger cars and of streets. 


Recognition of need for improved lighting conditions led to study 


of some phases of illumination. Redirection of a large part of the 
light suggested itself and offered commercial reward to those who 
might render it feasible. "There followed a large extension in manu- 
facture of illuminating appliances—reflectors, globes, &c. 
shades were usually very deficient ; cither thev failed to conceal the 
lamp, or, concealing the lamp fairly well, they absorbed excessive 
quantities of light. The newer appliances were as a rule fairly 
efficient, and a larger proportion of them shaded the lamp. More- 
over, they presented a better appearance. Prismatic glassware, 
vigorously exploited along broad and constructive lines. became a 
prominent factor, and its installation was generally followed by 
improvement in lighting conditions. The tungsten lamp. because 
of its high specific intensity and great csndle-power. demanded 
shading more than did the carbon lamp, and its menufacturers early 
showed appreciation of the fact hy frosting the lower part of the bulbs 
end by issuing the larger sizes with reflectors which in general improved 
the light distribution and covered the brilliant filaments. The 
further study of illumination brought about talk of efficiencies, and 
soon it became customary to speak of the illuminating efficiency as 
the ratio of the light flux delivered upon a given planc to the total 
flux produced. To secure highest “illuminating efficiencies ” 
reflectors had to be efficient, and for a time efficiency became almost 
exclusively the watchword in new illumination work. To increase 
efficiency, apply more light or reduce bills for energy became tho 
guiding principle of manufacturers of illuminating appliances and 
their agents. The purpose was a good one, and much in the way of 
improvement was accomplished. 

While “ efficiency " was the ruling consideration, other phases 
were not altogether neglected. In some quarters the need for more 
attention to the hygiene and [esthetics of illumination was felt, 
and in consequence the most recent trend in the art began to manifest 
itself. The development which followed continues to-day and 
seems likely to continue for some time to come. In retrospect tho 
principal elements which taken together have contributed to bring 
about this considerable advance in illuminating engineering stand 
out clearly. To each may be credited 2 measurable share of the 
advance. The gas mantle, viclding four times the light of the open- 
flame burner; more largely the tungsten-filament lamp. vielding 
three times as much light as the carbon lamp, and in a lesser degree 
the newer arc lamps—these have made possible the notable lighting 
developments of the past five years. In a way they have necessi- 
tated improvement in practice, because high candle-power illumi- 
nants demand more intelligent handling. much as do high power 
explosives. Out of this need and because of the opportunities offered 
by the new higher efficiency illuminants. has come the large extension 
illuminating engineering. Study of the physical and physiological 
aspects of the illumination problem has been pursued earnestlv. 
Tne research laboratories of the great manufacturing corporations 
and the less pretentious investigations made possib!e through tho 
interest of lighting corporations and individuals have extended 
largely the boundaries of our knowledge of the fundamental principles 
of good illumination. While investigation serves to reveal the great 
lack of knowledge and to emphasise the demand for more exhaustivo 
study, yet real progress has been made, and it is felt that the success 
ettained in research is an earnest of what is to come. In the great 
majority of installations the requirements are for efficiency and 
beauty in varying degrees. There are but few installations in which 
cither of these elements may safely be neglected. Several vears 
ago architectural considerations were not properly appreciated by 
engineers who undertook lighting work. A few there were who 
gave them proper place in the category of requirements. Chiefly, 
however, it remained for architects, decorators and fixture manu- 
facturers to urge their importance. To-day the veriest tyro in 


The widespread acceptance of this belief is the best 


Existing 


| raised as the general criterion in the best practice. 
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illuminating engineering recognises that they must receive con- 
sideration in all cases and often in advance of efficiency considerations. 


An examination of the illuminating glassware and other lighting 
„accessories now being produced in standard lines will demonstrate 


the advance of the art very conclusively. In general, the tendency 
now is to conceal the light source, thereby obviating objectionable 
glare, to reduce or eliminate glare from reflecting surfaces by diffus- 
ing the light, and to devote more attention to the appearance of the 
lighting auxiliary. Where a few vears ago one had small choice in 
selecting reflectors, to-day there is à bewildering variety of reflectors 
and globes, all having more or less merit and most of them being 
highly efficient. Corresponding advances have been made in 
illuminating glassware, designed for decorative purposes. The 
general availability of photometric appliances has contributed 
materialy to investigation and to the establishment of lighting 
criteria, all of which have played a considerable part in improving 
illumination conditions. "The fact that everyone engaged in lighting 
work has become conversant with the form of photometric data and 
is accustomed to apply such data in his work goes far toward systema- 
tising that work and rendering practice uniform with regard to 
established standards. 

The above-mentioned contributing elements, complementary 
and supplementary, have brought about a net improvement which 
warrants the statement that illuminating practice is now in a third 
period—one of growing appreciation of hvgiene and esthetics. 
Practitioners have learned that true lighting efficacy does not consist 
alone in high illuminating efficiency, but is measured broadly by the 
extent to which an installetion serves the purpose for which it is 
intended. The lighting may be designed in various instances for 
such diverse purposes as the illumination of accountants’ books and 
the display of the architectural features of a building, the rendering 
of a drawing room attractive or the brightening of the ceiling and 
walls of a store to tempt the passer-by to enter; the lighting of c 
street for vehicular and passenger traffic and the lighting of a street 
for advertising purposes to attract people to the neighbourhood. 
Each has its own test of efficacy, and whatever its other good 
qualities, none can be effective unless it achieves the principal 
object in view. 

In this third period one finds for the first time illuminating efficacy 
Subordinate to 
this are the three leading desiderata—hygiene, csthetics, efficiency. 
Each of these enters in some degree into every instelletion, the typo 
of installation and local conditions determining their relative im- 
portance. Stores, and to a less extent offices, have undergone an 
awakening and in general are now lighted more effectively than other 
classes of installations. Commercial progressiveness accounts for 
this. The pendulum has swung to the end of its are of illuminating 
efticiency in store lighting. Attractiveness is becoming the keynote, 
and as thoroughly good and attractive illumination requires more 
energy expenditure than docs merely “efficient ° illumination, a 
greater demand for electrical energy seems to be indicated. Two 
classes of lighting installations have not been materially improved. 
These are residences and buildings having architectural features 
requiring appropriate illumination. Is the illuminetion in such 
installations to be improved inthencarfuture ? The need is obvious. 
How shall it he met ? 


. CORRESPONDENCE. 
: ——— —— 
TRANS-PACIFIC WIRELESS TRANSMISSION—THE 
EFFICIENCY OF THE ARC. | 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR : On p. 643 of your issuc of Jannary 3rd Graf Arco gives 
à few details of some experiments made with the object of 
comparing the transmission efficiency of the are with that of the 


Spark. Although it is not very clearly stated, it appears that 


when the received energy was actua!ly measured no difference 
in efficiency was found. When, however, the trarsmission was 
judged by the sound in the telephone Graf Arco says that " in 
such cases (če. at times of atmospheric disturbance) the 
singing signals which were transmittcd by the sparks could be 
heard with a greater intensity than the undamped signals, 
judged by the noise. The decrease in the sound intensity of the 
undamped signals was, of course, the effect caused by the 
difficulty of distinguishing noises from the disturbances, both 
being of the same character." 

Now, the difficulty of reading signals through extraneous 
disturbances depends almost entirely on the pitch of the note 
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employed. It would, therefore, be interesting to know how 
the undamped signals were made audible and, if a ticker or some 
similar device was employed, whether the pitch was adjustcd 
to the same value in both cases. If it was, why was there any 
difference in the difficulties caused by atmospheric disturbances * 
. If it was not, the test was concerned with the question of the 
best pitch to employ and not with the relative merits of damped 
and undamped waves. In the latter case, Graf Arco's letter 
would appear to be more diplomatic than scientific, and his 
final conclusions quite unjustified.—I am, &c., 
South Kensington, Jan. 13. G. W. O. HowE. 


= —— —À ————— 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Surely Mr. Llewellyn Preece is incorrect in stating as a 
general proposition that '* with undamped oscillations the 
signalling is effected by throwing the waves in and out of tune, 
which means that energy is flowing out all the time of trans- 
mission," for in the Goldschmidt system, which works with 
undamped oscillations, the signalling is effected by inter- 
rupting the exciting current so that no energy flows out during 
the time this current is interrupted. 

Furthermore, with the Poulsen svstem there does not seem 
to be any reason why signalling could not here also be effected 
by interrupting the connection with the antenna, if fuel 
economy were of greater importance than the advantages 
that result from only having to short-circuit a turn or two of an 
inductance, instead of breaking the main circuit. 

How great these advantages are, especially for high-speed 
work, must be apparent to anyone who has seen the enormous 
and clumsy switches required for signalling on the spark svstem 
at high-power stations, such as that of the Eiffel Tower.—I 
am, &c., 


Westminster, S.W., Jan. 10. A. A. CAMPBELL SWINTON. 


THE RATING OF INCANDESCENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have recently had occasion to test the efficiencies of 
a considerable number of lamps of various well-known makcs, 
and it appears that the most usual efficiency for the m»^t«! 
filament lamps at present on the market lies between 1:4 erd 
1-6 watts per horizontal candle-power (British), and that it 
is not infrequent to find lamps giving even higher figures than 
these.. The rating of lamp filaments has evidently greatly 
changed since their introduction, and although a reference to the 
makers’ catalogues would lead one to expect the efficiency of 
these lamps to lie between 1 and 1-25 watts per candle-power, 
it is a comparatively rare occurrence to find lamps that give 
even so good an efficiency as the higher of these figures. 

The raising of the figure under discussion by the manufac- 
turers may well be justified on the score of increased durability 
of the lamps and improved colour of the incandescent filement. 
but there seems to be no justification for the retention of the 
figures for the efficiency that still appear in the catalogues. 
The discrepancy between the specificd and the actual per- 
formance of the lemps is of sufficient magnitude to be of im- 
portance to the public, and it cannot be held to be justifiable 
to supply a lamp giving 11 c.p. to a customer who expects to 
get a 16 c.p. lamp, and, indeed, I have come across cascs in 
which considerable trouble has resulted from this cause. 

The introduction of inctal filament lamps has apparentlv had 
a most demoralising effect on the grading of carbon filament 
lamps and the variations that are found in batches of lamps of 
this type will be surprising to anyone who has not cerricd out 
systematic tests. 

The object of this letter is to draw attention to the fect that 
the present state of affairs is most unsatisfactory, and to the 
necessit v of drawing up some standard specification by such a 
body as the British Standards Committee so that the lamp 
manufacturers mav have a definite specification to work to 
and the public shall know what performance it is able to expect 
from the lamps that it buys.—1 am, &c., 


London, Jan. 9. A. J. MAKOWER. 


THE ELECTRICIAN, JANUARY 17, 1913. 


THE THEORY OF THE THOMPSON CABLE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your issue of the 10th inst. a letter appears from 
M. Béla Gáti, in which he makes reference to a book of mine 
on " The Propagation of Electric Currents in Telephone and 
Telegraph Conductors,” and with very considerable self-ccn- 
fidence he pronounces a certain theorv of the Thompson 
cable with inductive shunts there given to be "quite 
erroneous." I presume he is referring to a theory of this 
cable originally given by Dr. E. F. Roeber, which seemed 
to be of sufficient interest to lead me to insert it in the above 
book. As a sweeping statement of this kind, unaccompanied 
by a shred of proof, cannot be accepted ez cathedra, even when 
coming from M. Béla Gati, I invite him to give in your columns, 
if he can, a reasoned proof of the invalidity of the theory in 
question. Such a criticism should certainly be supported hv 
something of the nature of a precise demonstration of error 
or else it does an injustice to the author of the theory, and 
impairs the confidence of students in any book in which the 
explanation occurs. I am always glad to avail myself of any 
valid criticism, even when critics assume, as in this case, an 
air of infallibility ; but in justice to myself and readers I feel 
bound to challenge this confident assertion, and ask my critic 
to make good his condemnation or ele withdraw it.—1 am, &c., 

London, Jan. 11. J. À. FLEMING. 


CHANGING THE FREQUENCY. 
TO THE EPITOR OF THE ELECTRICIAN. 


SIR : With reference to iny letter of Nov. 1 last to your paper, 
alluding to Signor Spinelli's frequency changer, and also saving 
a few words about my own, I have been told in variousquart. rs 
that it would be impossible to obtain any power out of an 
arrangement of the sort proposed, and, as this idea seems to bc 
rather prevalent, I think it might perhaps interest your readers 
to know that I have, in an experiment made with quite 
unsuitable apparatus, succeeded in illuminating a group of 
lamps, representing approximately 14 kw., from a group 
of small current transformers, whose aggregate nominal retins 
amounted to about the same figure. A frequency indicator on 
the lamps showed clearly that the periodicity wes 75, wherces 
the periodicity of the supply was 25.—I am, &c., 

Birmingham, Jan. 7. A. M. TAYLOR. 


— — — —— 


SIMPLE TRANSFORMER FORMUL-X. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I am pleased to avail myself of the opportunity you 
have been so good as to offer me of replying to Prof. Devid 
Robertson's recent criticism of my article. The formule given 
under the above title were intended as a brief statement of the 
relation between output and size of various types of trens- 
former expressed in the simplest form more for the use of 
engineers engaged in installation work than for designers, and 
I therefore feel that they are hardly comparable with the 
claborate deductions of Prof. Robertson, to which he draws 
attention in your last issue. I totally disagree with him over 
liis opening remark that the simple formule * suffer from the 
serious defect that they cannot be used without a knowlcdge 
of the flux and current densities," because I consider the 
inclusion of the densities in the expression to be decid-dly 
advantageous. I should be interested to know if any designer 
would care to embark upon transformer design without knowing 
these densities! Further, the expressions given are of the type 
now in use by a number of men engaged in commercial design, 
and I fear Prof. Robertson will find it a hard task to persuade 
these men to adopt methods of design which involve sach 
unusual, confusing, and surely quite unnecessary quantitics 23 
“loss lengths," *' mili-volt-seconds," &c., which confront one 
on referring to the “ Treatise on Transformer Design," to which 
he alludes. In spite of the masses of closely printed equations to 
he found in this book (for which the life of the designer seems 
all too short !). in the end assumptions still have to be made ; 
in other words the attempt to reduce design to a mere solving 
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of equations is a failure, and may I add that I hope it will 
. remain so for the sake of the designer, who, after all, is a human 
_ being. 

The real alus of the work done by Prof. Robertson and the 
, earlier work by Profs. Bohle and Pohl in this direction, appears 
to me to lie in the marked manner in which it brings out the 
‘great rate of increase in cost of transformers with high 
| efficiencies, and I should like to record my appreciation of this 
. work. 

Exception is also taken to one of the examples quoted ; this 
was selected for illustration and not with a view to a discussion 
. upon the merits of various proportions, however interesting 
that might prove. The example is representative of a number 
of air-blast transformers which are in successful operation in 
` the sub-stations of one of the largest railways in this country. 
` Prof. Robertson insists that his design is greatly superior, but 
while I notice it has the same value of A.B x D.L, I see it has 
very different proportions, and it would therefore be interesting 
to know what experience he has to show that it would be 
satisfactory in operation in comparison with the core type 
given, which was specially designed for air-blast cooling. 

Prof. Robertson's formule do not take account of the 
difference in form necessary with different systems of cooling, 
nor the floor-space and constructional considerations that arise 
with railway transformers. There is a vast difference between 
the design of a single output and what may be termed “ line 
d-sign ' 


proportions is largely a matter of works economies. 
The grounds for his disagreement with the “ square window " 


type shell transformer would also be enlightening in view of 
its being the standard form adopted by some of the largest 


manufacturers in this country and abroad. 
There is left one other point of view from which I regard the 
simple formule as desirable, and that is for those who are 
commencing a studv of this subject. I hesitate to think of the 
confusion that might arise in the mind of the student using 
Prof. Robertson's method.—I am, &c., 
London, Jan. 14. J. K. CarrERSON-SMITH. 


LÀ 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENT COMMITTEE. 


At the commencement of the proceedings on Wednesday last week, Mr. 
EcaAR stated that he had received a communication from Mr. Hage inti- 
mating that no objection would be made to the production of copies of 
the agreement and assignment of the Poulsen patents to the British 
company on condition that these documents were supplied only for the 
private information of the Committee, and were not made public in any 
way. 

Mr. Boor expressed objection to accepting the agreement and assign- 
ment on these conditions, and a lively interchange of views followed 
between Mr. Eggar, Mr. Faleoner and Mr. Henry Terrell. Mr. Eggar 
contended that a definite offer had been made to Mr. Gandil by Mr. 
Farnall on behalf of the British Government to buy the Poulsen patents 
not only for the British Empire, but for the whole world. 

In answer to Mr. Terrell, Witness said the position in regard to the 
benefit to the Amalgamated Company of any patents or improvements 
made in Amcrica was assured by the deed which Dr. Poulsen executed 
when he assigned the patents to the Amalgamated Company, and he 
(witness) saw no difficulty in enforcing this agreement. Any proceedings 
in the matter against the American company would be taken in Dr. 
Poulsen’s name. Witness said certain gentlemen had subscribed to the 
company now in existence for the working of Poulsen patents in the 
United Kingdom, and the negotiations were carried on through Messrs. 
Kitcat & Aitken, and when the article appeared in October, 1911, in the 
“ Evening Standard " the negotiations were immediately broken off. 
He had been unsuccessful in obtaining any information from the Post- 
master-General on the subject of the terms upon which they could nego- 
tiate with him for the tender, and nothing was done for a whole year 
until the appearance of the article mentioned. On Jan. 11, 1912, 
Mr. Gandil wrote to the Postmaster-General. In reply, it was made a 
condition that before anything could be done an English company must 
be formed, but there was no promise given, even if the English company 
were formed, that it would be permitted to tender for the wireless scheme. 
With regard to the establishment of trans-Atlantic communication, 
the position was that if they formed their British company then they 
would get a licence. 


' for manufacturing purposes, and it appears to have 
been overlooked by Prof. Robertson that the final decision as to 


Their predecessors, the Amalgamated Company, 


had licences for Cullercoats, Knockroe, Hartland Point, Cambridge and 


Oxford, and all these licences expired on Dec. 31, 1909. 

And in view of the Post Office having summarily determined the. 
Cullercoats licence, before you considered putting up an expensive trans- 
Atlantic station you wished to get from the Government some kind of 
undertaking that the licence would not be summarily determined ?— Yes, 
but we could not get the undertaking. Mr. Gandil obtained an assur- 
ance, but could get nothing in writing that we could show to anyone jn 
the City. 

So both with regard to the Imperial scheme and to setting up a station 
for trans-Atlantic work you were against what is called '' a stone wall ” * — 
Yes. With regard to the purchase price of our Cullercoats station we did 
not get the agreed price for some six months afterwards, and it was 
compulsory upon us to keep working in the meantime. 

Then, as to your submission that the Postmaster-General in atent 
to purchase the Poulsen patents was acting as an agent for the Marconi 
Company; you knew the Government. were negotiating with the 
Marconi Company ?— Yes. 

And when you made this statement you knew the contract had been 
arrived at and that if the Marconi Company could obtain the Poulsen 
patents the Government would get the benefit of it; and this forced 
you to the deductien that the Government were buying on behalf of the 
Marconi Company, or were tendering or negotiating or ‘Suggesting the 
purchase on their behalf ?—Yes.  — 

Mr. BootH: Do you put it that you ‘have & grievance in having had 
your licence arbitrarily determined ?—Yes ; after many years of w orking 
up a business just when it was getting a paying one. 

. And if the Marconi Company were treated in exactly the same way you 
would consider they had a grievance also ?—Certainly. 

A long discussion followed on the subject of the rights of the English 
Company to the benefit of any patents or improvements which might be 
made by the holders of the American and German patents of the Poulsen 
system and the corresponding rights of the German and American com- 
panies to any new patents or improvements in the system made by the 
owners of the English patents. The evidence of: Mr. Beach Thompson 
was reviewed in this connection. Mr. Terrell referred to one of the state- 
ments.made by Mr. Thompson that '' as far as Poulsen is concerned, I 
had arranged that as long as he held his patents to exchange with him, 
but I did not bind myself to exchange with his assignees. When I went 
to see Poulsen I did not know that his interests for the British Empire had 
been bought by the group here. The sale took place after I left New York. g 
Mr. Eggar was asked whether he knew that Mr. Beach Thompson claimed 
that they had made more progress in America with the Poulsen system 
than anywhere else in the world, and that he also said that he could not 
find out that anybody was doing what they in America could do. 

By Mr. BoorH : Mr. Beach Thompson was asked whether, if Mr. Gandil 
wanted to work the system which he (Mr. Thompson) was at present 
working betwcen Honolulu and San Francisco, he would have to acquire 
from him (Mr. Thompson) the patents which have made the American 
an improvement on the original Danish system. His answer was "' ‘He 
would." Mr. Mooney then asked, “ He has no rights in them at present ? ' 
The answer was '' No, not at present.” - Clearly from this (continued 
Mr. Booth) Mr. Beach Thompson is claiming that they have made great 
progress in America and that if you want the benefit of that progress vou 
must go and buy the rights from him, or negotiate for them ?—He was 
wrong and in later answers he admits he was wrong. - 

. By Mr. FALCONER: You have said that the British company could not 
use the Poulsen apparatus for communicating with the United States 
without the consent of the American company. [Is not that a restriction 
upon the use of the Poulsen apparatus for communication with foreign 
countries ?—It arises of necessity. We cannot, for the same reason, 
communicate with Germany without the consent of the owners of the 
German rights. 

Then Mr. Gandil could not give the British Govemnieite the right to 
communicate with either Germany or America ?—No ; and that would 
still be the position if the Government entered into a contract with the 
Universal Radio Syndicate at the present moment. 

By Mr. FABER : In view of the evidence which has been given by Mr. 
Farnall and Com. Loring, you still consider that you were w arranted in 
stating to the Committee that there was an endeavour to Dorehone or an 
offer to buy the Poulsen patents ?—Perfectly w arranted. 

Do you still consider you were warranted in stating that the Post One 
were acting on behalf of the Marconi Company ?—Ce rtainly. 

What licences have been given at any time to the Poulsen Conan 
by the Post Office, and what licences have they now ?—Mr. Hage pur- 
chased the assets of the Amalgamated Company on April 1, 1909. ‘He 
found the company were in possession of the licences which expired on 
Dec. 31, 1909. These were for Hartland Point and the Cullercoats 
station. There was no formal licence for Knoe Kroa; but perm sion to 
do experimental work. 

Sir Alex. King in his evidence, asked w iy the Post Office were buying 
up Cullercoats station, answered: ‘ Because the British Radio- Tele- 
graph Co. wanted to sell and we wanted another coast station." Does 
that accord with the facts ?—No, we did not want to sell; except that, 

our licence having been revoked, the station was no longer of any use to us. 

So that because the Post Office said they must withdraw the licence 
you were in the position that you must sell —Yes. » 

Sir Alex. King was asked whether there was a company working the 
Poulsen system in England, and his answer was: ‘‘ Not then;' we 
bought it up before." It had come to grief before *—The Amalga- 
mated Radio-Telegraph Co. had come to grief, the purchaser of the 

assets of the company had por come to gr icf, and was "rere on the 
-business. L 


|... you to buy your rights outright ?—Yes. 
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, Sir Alex. King said it had come to grief before and we had bought up 
the Cullercoats station ; is that correct? Did the Post Office buy up the 
Cullercoats station because it had come to grief or because the licence had 
been taken away ?—Because ihe licence had been taken away. It was 
from the new purchasers that the Government bought. 

It is an important point. 
being unaware of the position of Mr. Hage and your syndicate at the time 
wken notice was served for getting rid of that station ?—He could not 
have been unaware. He could not have confused us with the company 
that had become derelict. It is impossible. 

From whom, in fact, did the Post Office buy the Cullercoats sition ?— 
From Mr. Hage. The Post Oftice had informed Mr. Hage that he could 
carry on the business. The licences which I have mentioned were given 
not to the old company, which had gone into liqudiation, but to Mr. Hage 
personally. From 1909 until the Post Office acquired the Cullercoats 
station Mr. Hage had carried the station on. ‘This was for over two 
years. The licence which was cancelled was in the name of Mr. Hage. 
The correspondence I have handed in shows that the Post Office knew 
that the proprietor of the business was Mr. Hage, and will show that the 
permission to work the station was given to Mr. Hage personally. 

Therefore, do you consider that the statements quoted from Sir Alex. 
. King's evidence is accurate, which stated that the Post Office bought the 
station from the British Radio-Telegraph Co. who wanted to sell it ?—It 
is inaccurate. ‘There was no such company as the British Radio-Tele- 
graph Co. 

Then how long had the Poulsen people been trying to get a licence from 
the Post Office for an installation to work across the Atlantic ’—Since 
December, 1909, when the existing licence expired. 

Sir Alex. King further stated : “ We had never refused a licence that 
_ they had asked for." Is that an accurate statement ?— They had given 
„us permission to continue to use the station for experimental purposes, 
. but as regards a commercial licence they had put the condition prece- 

dent, '* Form vour British company, and then we will deal with the terms 
of the licence." 

Further, Sir Alex. King was asked by Mr. Terrell: ‘ You did not con- 
, Sider the Poulsen Company and the giving of a licence to them ? "—Cer- 
tainly we gave a licence to the Poulsen Company. Not for long-distance 
working ?—They never asked for one. 

“The CHarnMAN : What I] understand is that the Government never 

_refused you a licence for experimental purposes, but when it came to 
commercial working then they wanted a British company to deal with ? 
. In 1909 the liquidators of the Amalgamated Company held an experi- 
mental licence and as regards € "ullercoats a commercial licence. These 
expired on Dec. 31, 1909. Mr. Hage, the purchaser of the assets of the 
Amalgamated Company, applied for a renewal of those licences, including 
. the commercial licence for Cullercoats. The answer was that so far as 
. the licence applied for experimental purposes and for commercial work at 
Cullercoats the permission was continued, but all were revocable at will. 
'" As regards communication across the Atlantic, vou must form a British 
. company, and then a commercial licence will be granted." But the 
terms of that licence we never could get. 

And while you were in that position you consider an offer was made to 
Mr. Gandil came to me either 
the same or the next dav after his interview with Mr. Farnall on Jan. 19, 
1912. He was surprised and pleased at the suggestion, because to his 
mind it showed that the Post Oftice meant business. We discussed it 
fully, and decided not to sell. 

During your discussion did you think the Government were possibly 
contemplating purchasing it as agent for somebody else ?—It crossed 
my mind at the time because of its being for foreign countries, and it 
crossed my mind quite definitely after I had an opportunity of seeing the 
contract with the Marconi Company published last summer 

By Mr. Boorn: I have now a copy of the German agreement ( English 
translation) which you handed in. You say that there is a definite con- 
tract for each contracting party to benefit in the other's improvements, 
and that there is a right of inspection given from one to the other. The 
contract is drawn up gencrally with the view of mutual assistance one to 
the other—that is, between the original Danish people and the German 
company ?—The old Amalgamated Company and the German company. 

Has a similar agreement been made with the new English syndicate ?— 
No, Iam willing to give full information asto my views on this agrce- 
ment in writing to the Committee, but I should not like these views to 
become public. 

I am trying to ascertain how far these Poulsen groups or companies in 
America, England and Germany are compelled to give information to 
each other. Would you like to make a statement on that point ’—Yes, 
with regard to Germany in private. With regard to the American com- 
pany I would point out that the rights of that company are confined to 
the United States, and if that company wishes to communicate with 
Mexico,Canada,S uth Amcrica. Europe, Asia or Africa it cannot do so except 
with the consent and approval of the Universal R adio-Syndicate, and 
therefore it is of supreme importance to the American company, if it 
wishes to enlarge its business, to arrangements make with the English 
Company. I have been informed bv some clients that the American 
company was informed in order that the Danish owners might be in a 
position to negotiate with them at the beginning of October, 1912. The 
Danes were not in a position to enter into commurication prior to 
October last because the parties interested on this side had up to that 
date within which to form the Radio-Syndicate. The fact that the 
American company intended to acquire the Poulsen rights for the whole 
world, with the objecct doubtless of forming an American Trust was 
communicated to the Canadian Government with the result that the 


restrictions previously imposed by the British Government with regard 


Was there any reason for Sir. Alex. King 


to the formation of a British company were no longer insisted upon, and 
it was possible at once to make the necessary arrangements for forming a 
British company, which was done. Mr. Beach Thompson was not aware 
of this, and so made a fruitless journey to Copenhagen. 

Sir GEORGE CROYDON Marks, M.P., was recalled, and said he had 
examined the specification attached to the Marconi contract. Looking 
at the draft specification, there were 15 items which had reference to 
apparatus and plant in which the Marconi Company would not be in any 
way concerned as manufacturers or contractors, and eight had reference 
to parts which he would assume the company would construct. If he 
were constructing one of the stations for the company he would see that 
everything that went in was under a Marconi patent. On the other 
hand, if he were erecting for the Government he would take care they 
were not. The 15 articles which he mentioned were articles that could 
be purchased from more than one firm, and would be, therefore, open 
to competitive prices. Assuming that £60,000 for a station was a proper 


| price (which he did not admit), he should say that £50,000 of this would 


be in regard to apparatus not in any way connected with what might be 
ealled the Marconi system. The output of electrical energy was generally 
defined, but the efficiency of the other plant was not in any way par- 
ticularised. One of his criticisms on the contract had been that the 
specification was so broadly outlined as made it likely to lead to a great 
deal of trouble in ita construction later on. It was because this was so 
wide & contract and so indefinite in its terms that he had felt bound 
publicly to take a course extremely distasteful to him—that was, criti- 
cising in the House of Commons a contract which had been entered into 
by & Government Department. He felt bound to make this criticism 
in regard to & new industry which he felt was going to be crippled if this 
contract went through in its present form. When he was at Washington, 
U.S.A., in September last, Dr. Austin, chief adviser of the Government 
at W ashington, told him they were watching very ca. efully what was being 
done all over the world, and they would not enter into any contract 
because they felt they must have the advantage of what was being done 
everywhere before they committed themselves to any one system. With 
regard to the station at Arlington, a very large station, and another 
station being constructed on the New Jersey coast on the Goldschmidt 
svstem, he understood that neither of these were U.S. Government 
stations. He gathered that the New Jersev coast station was being 
erected by a German company, with the sanction of the U.S. Govern- 
ment, but was not an independent station and was not Government 
property. 

By Mr. MacMaster: On the question of royalty what have you to 
say 1—I do not want to examine myself on this point, but I could say a 
great deal. I have always wondered why this contract was entered into 
at all other than for the supply of apparatus and plant, inasmuch as in 
the Patents Act it is expressly provided that the Government have the 
right, in connection with every patent that is granted, to take it for the 
service of the Crown, with agreement before they do it or without agree- 
ment, and to arrange the terms after they had so taken it. His surprise 
was greater if possible when he examined the earlier contract which the 
Government had entered into with the Marconi Company, wherein these 
two specific patents, the 7,777 and another (which, so far as the 7,777 
patent was concerned, expired in April, 1914) were absolutely referred to, 
and they were granted a licence not only for England, but for foreign 
countries as well, the very thing: provided for in this agreement. 

By Mr. FALCONER : Do you suggest that the Marconi. Company had a 
licence for the erection of a station in a foreign country, and therefore 
these patents (Nos. 7,777 of 1900 and 12.039 of 1896) can be used for the 
purpose ?—Yes, as provided in the agreement of 1909. 

But the Patent: Act is limited to the United Kingdom ? 

Lord ROBERT CECIL: The actual Patents Act is so limited, but it is 
perfectly well known that there are similar acts in British possessions. 
To witness: Probably vou know whether this is so or not ?—The patent 
law prevailing in Australia is identical with the British Patent: Act; the 
Commomwealth copied ours and the Canadian Act also. There is no 
patent law in Egypt ; anyone can do what they like there. 

By Mr. MacMaster: The 7,777 patent and the Lodge patent No. 
11,575, which expires on May 10, 1918, are the two main Marconi patents ? 
— Yes. The time of expiry of the Lodge patent has been extended in 
consequence of the manner in which it was considered he had been 
unfairly treated in being prevented from using his invention. He had a 
seven years! extension, but it was provided that licences must be granted 
in connection with this patent. 

And you suggest, in view of the early expiry of these two main patents, 
that the roy alty should be graded so as to become less as time goes on ?— 
Yes. Up to 1014 it might be held that their patents were w orth 10 per 
cent., because the 7,777 is a master patent ; but after April, 1914, I con 
tend ‘they ought not to have the same royalty. There ought to be a 
schedule of all patents covered by the agreement on which royalty is to 
be paid, and a sliding scale for royalty “depending upon the lapsing of 
these patents. I have never heard, in the whole of m; experience, of a 
royalty being determined and paid to a pitent-e irrespective of the profit 
which the user was to get out of the apparatus or out of the invention. 
It has always been my experience that the patentee would share with the 
other person the profit that was to be made, and if there was a loss then 
there would be nothing for the patentee. "The manufacturer under the 
patent sets his profit. hut the rovalty ouzht to be divided into three, and 
has been in my experience, one- third for the benefit of the patentee, one- 
third to the seller of the article, and one-third for amortisation. My 
suggestion with regard to the rovalty is that all messages that pass over 
the Marconi sy stem and the stations would be treated as paying messages, 
Government or otherwise ; the expenses of working the station should be 
taken into account, and the profits should be determined by agreement 
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as might be arranged. The 10 per cent. royalty on the gross profits in 
this case would have to be paid even if the cost of operation of a station 
resulted in a loss to the Government. 

Now, with regard to inspection under clause 18 of the agreement ?— 
that is a most extraordinary provision. Ordinarily a patentee has no 
right whatever to enter the works, aad for a Government contract to 
create a precedent by giving a patentee a right to enter any works because 
he believes there is an infringement seems to me an extraordinary proposal. 

Then as to seeking advice from the company. The Postmaster- 
General has the right to introduce any other system of wireless tele- 
graphy ?—Yes, after five years ; but before doing so he must seek, but 
is not bound to act upon, the advice of the company ?— Yes, that means 
a disclosure absolutely ; and if any person connected with the Govern- 
ment service devises an improvement which the Government desire to 
patent and have it kept as a secret document, as patents frequently arc 
for Government scrvice, this clause would prevent that being so kept as 
& secret patent, because the Marconi Company must be asked to advise 
in connection with it, and such advice could not be sought unless you 
disclosed to them that upon which vou sought their advice. Therefore 
the privileges which are attached to the Crown at the present time under 
the Patents Act would b> abrogated by this clause. 

By Mr. Henry TERRELL: Clause 16 (2) provides for the situation that 
would be created if the Postmaster-General decided to use at “ such 
station " a system of wireless telegraphy which shall not make use of 
any valid and still unexpired patents owned exclusively by the Marconi 
Company. What is meant by “ such station " *—You must read the 
interpretation clause for the definition, and this is an involved clause, 
requiring also one other definition as to what “ apparatus" means. 
Assuming the building is put up, and the Government has seen that 
nothing which is covered by a Marconi patent is included in the apparatus 
or in the installation, there still might be a patent paint used for painting 
the building which the Marconi Company might buy. There would be 
patent nuts, bolts, steel, serews, masts and all kinds of things, and if the 
Marconi Company were at any time to acquire any of these patents you 
would have to throw out the article or otherwise vou would have to give 
the whole 10 per cent. royalty. "This is why I say there should be a 
schedule to prevent them acquiring specific patents. The definition of 
the ‘‘ Marconi patents " is one of the most extraordinary that has ever 
been framed. 

Then as to the details of the agreement. It has been suggested that 
the Marconi Company are the only people who have experts with suffi- 
cient experience to undertake the erection or construction of a long- 
distance wireless installation. Are there not many well-known eminent 
experts in wireless telegraphy in England competent on behalf of the 
Government to supervise and conduct the erection. of any wireless 
installation the Government might desire 2—Yes, some names have 
already been mcentioacd: Mr. Campbell Swinton, Sir Oliver Lodge, 
Dr. Erskine Murray, Dr. Eeelcs, Mr. Chas. Bright, Mr. Duddell, and 1 
should say that it would be extremely easy, unless Woolwich Arsenal 
is very different to what it was when 1 was trained there, for the whole 
of the apparatus to be made at Woolwich Arsenal and erected under the 
direction of the advisers of the Admiralty. Th’s applies to any system 
of wireless telegraphy, which will presently be free of the Marconi patents, 
or to use the Marconi patents and pay the royalty provided for in 
the Patent Act anywhere where the patent runs. 

Clause 2 of the agreement provides for the erection of six stations. Is 
there any place where these stations are to be erected that the Patent 
Act does not apply ?—1t applies in England. There is no patent law 
in Egypt, there is no patent law in the East African Protectorate, the 
patent laws in the Union of South Africa and in India are identical with 
those in England. Singapore and the Malay Peninsula, I think, comes 
under India, and there would be no difficulty in erecting those six stations 
by reason of any forciza patent which the Marconi Company may own, 
or if they might use partly the Marconi, partly the Poulsen and partly 
Goldschmidt. The Patents Act provides that the Crown shall have the 
advantage of everything without any agreement, the Treasury being 
empowered to hear the case of the patentee and to decide what the 
Crown shall pay. Up to the 1883 Act the Crown could use such patents 
without paving at all. 

Then clause 3 of the agreement provides that the company shall pro- 
vide, erect, construct aud establish a long-distance installation at such 
other stations in the British Empire or in any British Protectorate as 


may hereafter be specified bv the Postmaster-General ?—Yes, so that 


for tke p irpose of the whole of this Impcrial wireless scheme the Govern- 
ment were free to use any pateats they chose. 

And by this agreement are giving up the right to make use of the best 
inventions owned by whosoever may own them, and are contining them- 
selves to one system ?—Yes, that has been one of my surprises. 

By Mr. Amery: You have considered the agreement between the 
Marconi Company and the Post Office of 1909. Does this contain any 
of the features to which you take exception and have criticised in the 
agreement of 1912 ?—No. I should like to see the 1912 agreement 
include a definite schedule of present inventions and similar references 
to “ future inventions " as that contained in the 1909 agreement. 

Would you say that the whole of the Imperial chain of wireless tele- 
graph stations could have been developed out of this 1909 agreement 
and with the legal conditions of this agreement covering it ?—1 have said 
so all through. l 

By Mr. AMERY: You have expressed the view that the 1909 agree- 
ment between the Government and the Marconi Company contains 
everything that would be required, subject to the actual payment to be 
made for the new stations and for royalty rights. Are you aware that 
the offer made by the Poulsen Company was of that description ?.—I 


know nothing of that offer, but bv such an arrangement you would know 
what you were buying and tlic price you were paying for it. 

You think the 1912 agreement does not state sufficiently clearly what 
are the rights of the Government ?— Either arbitration or litigation will 
be necessary when any work is completed under the agreement, which 
thus will lead to endless trouble. 

You think a schedule of patents is necessarv, and a clear indication 
as to the period for which they are to remain valid ?— Yes, but the defini- 
tion of “ Marconi patents " has rendered this schedule useless, because 
the term is held to cover inventions which are not patented. I should 
prefer a legal definition of ‘‘ patents " and no reference to inventions. 

Do you consider you could give the Committee any opinion as to how 
far £60,000 is a fair average price for a station ?—I cannot. I am unable 
to tell exactly what is or is not going to be supplied, but the Marconi 
Company's own estimate as to what a station is worth may be gauged 
from the value of the two long-distance stations they owned at Dec. 31, 
1911, which are down in their accounts, including frechold property and 
movable plant at other places, for £139,217. 18s. 11d. "The two long- 
distance installations at Clifden and Poldhu, including the buildings and 
freehold land and all movable plant at other places, are included in this 
sum. The £60,000 for the installations at the Imperial wireless stations, 
which does not cover buildings, freehold land or any plant outside these 
stations, is, I think, a very liberal price ; otherwise the stations at 
(‘lifden and Poldhu have been very much depreciated. 

The Government experts have estimated the total cost of the Marconi 
stations, with buildings and sites, at £82,700, and Sir Alex. King said 
in his evidence that, allowing for incidental costs in connection with 
duplex stations, the amount per station would be nearly £90,000, making 
£180,000 for two stations. Are Clifden and Poldhu very high-power 
stations *—' They are the most up-to-date stations possessed by the 
company. 

And assuming that £60,000 is not an unreasonable price to pay at this 
moment, you consider that it is very unreasonable for the Government 
to pledge itself to pay £60,000 per station at any time during the next 
28 years ?—Such a fixed price over this period is extraordinary. 

Can you give us any reason for your assumption that engineering plant 
will be cheaper as time goes on ?—If it follows the experience of the last 
28 vears it will be cheaper. 

By Mr. Booru : But the general costs are going up, I think ?—I have 
not said the price per station was unduly high or unduly low. It is the 
fixed price that I consider unwise in regard to an art which is developing. 
I should have considered it fairer to both parties to have waited for the 
experience of the first half-a-d« ze. stations to guide them as to subsequent 
cost. 

Then as to royalty, you prefer one based on profits, and suggest the 
division of these profits into three parts ?— Yes, the profits to be arrived 
at after the cost of working the station has been determined. 

You remember Mr. Wilkins, on this subject, said the Government 
preferred a basis of royalty which would give the Marconi Company the 
least opportunity of interfering in Government business. "The question 
whether revenue was chargeable to capital or to ordinary account was a 
criticism that might be made if the basis of royalty were as you sug- 
gest ?— There is undoubtedly something to be said from this point of 
view, and a fixed sum might, therefore, be an advantage. But in the 
case of a gross revenue basis a sliding scale could have been provided. 
This would induce the Government to lower rates and the Marconi Com- 
pany to develop improvements, so as to increase the amount coming in. 
Under the present arrangement I do not see how the Government could 
lower rates. i 

Do you consider the present agreement stultifies the object of the 
Imperial wireless scheme—to cheapen communication in order to draw 
the different parts of the Empire more closely together ?—Yes. | 

Do you consider the arrangement of a sliding scale for the lapsing of 
patents is difficult ?—No, I think it is purely a question of bookkeeping. 
I have never in iny life seen an agreement where royalty is to be paid 
after a patent has lapsed. | 

Do you consider the royalty would terminate if the Marconi system 
were being used at any one of the stations erected under the agreement ?— 
I should say it could not be said to terminate if they were using it any- 
where. 

If the Postmaster-General has to dropthe patents in order to cease the 
payment of royalty, will not he also have to drop inventions ?—I think 
clause 17 clearly suggests that the Government can only be entitled to 
continued use and working of the Marconi patents if the agreement runs 
for the whole of the 28 years. If it is broken at 18 years or previously 
the Government cannot use anything ?—That is so. 

Sir G. C. Marks then referred to a case in which the War Office and the 
Admiralty, in connection with wireless apparatus, finding they could not 
get a certain piece of apparatus upon the terms they thought satisfactory, 
ordered it to be made by a manufacturer, and pleaded sec. 29 of the 
Patent Act as their excuse. This was in 1909, and they were still using 
the apparatus, and had used 839 sets already. | He subsequently referred 
to sec. 24 of the Patents Act, and contended that this clause precluded 
anyone from making a contract such as is made in this agreement. Ho 
was asked to read this clause, and he did so, and contended that the 
Marconi Company had inserted in the agreement a condition (contrary 
to this section of the Patents Act) that no piece of apparatus is to bə 
supplied for five years except by themselves, although, said witness, 
they are not in any way connected with it. He knew that this clause had 
been withdrawn after criticism. m 

Do you say that under clause 11 the Marconi Company might even go 
so far as to claim damages if the Government did not follow its advice ?— 
If they lose revenue which they have been previously receiving owing to 
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their advice not being accepted, it would be a strong legal point, I 
imagine, for them to claim compensation. Their advice would be 
absolutely worthless unless they were given full particulars of the matter 
upon which their advice was sought. 

With regard to secret processes or unpatented inventions, do you say 
that these could not be used unless they came through the Marconi 
Company ?— Yes. 

Sir Croypon Marks at this point stated that he had received a tele- 
gram from America on the subject of his previous evidence as to Dr. 
Austin’s position and as to the wireless station at Arlington. He had 
siid that he was not sure as to Dr. Austin’s position in the Navy Depart- 
ment. The telegram he had received was as follows: '' The only high- 
power Government wireless station is at Arlington, Washington. Fes- 
senden system used of 100 kw., only tested to 60 kw., radiating 120 
amperes. Federal Company have installed Poulsen plant at Arlington 


by permission of Government, which Dr. Austin advises is working at 


night with San Francisco and Honolulu. Federal Company have an 
excellent receiver. Government purchases apparatus from various 
manufacturers, and works out its own system for smaller stations at 
Annapolis, Hancock and Norfolk, and elsewhere. Dr. Austin is technical 
adviser to Navy Department only. There is no departmental committee 
concerned with wireless matters. Private installations must conform 
to Federal laws under the supervision of inspectors of Department of 
Commerce and Labour, Radio Service." P 

By Mr. Primrose: What is the definition of high-power station ?— 
Long distance. _ 

What distance ?—The distance here is 3,500 miles. 

By Mr. FAnLcoxER: Do you infer from this telegram that the station 
is not able to do the distance by day ?—1 conclude it never has been done 
or it would have been stated. 

Then as to clause 16 (2), do you say that this clause and clause 17 must 
be read together ?— Yes, and must be read with the first clause of the 
agreement before vou. If patents are to be included in the interpretation 
so also must inventions which are not patented to be included. 

By Mr. AMERY: Clause 17 states that if the agreement is not ter- 
minated the Postmaster-General shall be entitled to continue the use 
and working of the Marconi patents, is it your point that if the agree- 
ment or royalty period is terminated earlier he is not entitled to continue 
the use of working of the Marconi patents under this clause, and therefore 
if he stops using the valid patents under clause 16 (2) he also, ipso facto, 
is compelled to drop the unpatented inventions ?— Yes, that is my point. 
.. But would not he be allowed to use the unpatented inventions anyhow 
if he liked ?—No, because he has put himself out of that position by this 
agreement. He would have a legal right, as anybody else would, to use 
somrthing which is not patented, but he has expressly stated in the 
agreement that he will treat these unpatented things as if they were 
patented, and he is, therefore, in a position which he need not be in by 
making this agreement. | 

If the Post Office gave notice to the Marconi Company that there is a 
particular piece of apparatus which is the only piece they thought still 
remaining covered by the patent belonging to the company, and they 
proposed to put that piece of apparatus out and to substitute something 
else for it, then the company can say: ‘‘ What about all these other 
articles, all this other plant, which is our special plant, but which you 
cannot get rid of unless you put it out altogether." The Government 
may say: “But we are not using any valid or unexpired patent of 
yours, and therefore we pay no more royalty." What would the Mar- 
n p HIS answer be to that under clause 16 (2) ?—4A writ, I should 
think. 

By Mr. FALCONER: With regard to the agreement of 1909, there is 
one point I wish to make clear. Do you suggest that under the agrec- 
ment of 1909 you could erect any station except in the United King- 
dom ?— Yes, anywhere where sec. 29 of the Patents Act runs, and this 
Act runs in all British possessions, and the Government can claim to 
work under it and arrange terms afterwards. 

Sir Croydon Marks was under examination on the point of inspection of 
stations by the Marconi Company, if they had reason to suspect Marconi 
patents were being employed after the royalty period, or were being 
infringed when an adjournment was taken. 

On the return of the Committee, the Rt. Hon. HERBERT SAMUEL, M.P., 
Postmaster-General, was examined on the subject of various questions 
which had been put before him by the Committee. 

The CHAIRMAN said: When the Committee first met they had con- 
sidered their course of procedure, and had determined to hear first what 
they had called the case for the Government, and for that purpose had 
had before the various officials of the different departments and the bulk 
of the Committee's time had been taken up in hearing the evidence of 
these officials who had had to do with the Agreement. After the case 
for the Government had been put the Committee had taken what he 
might call the case for the opposition. First of all those who opposed 
the agreement as & business proposition, then the expert point of view, 
and then those who were against the agreement because of some suggested 
corruption. Then they decided that they would hear the rebutting 
evidence, and would put the Marconi Company and himself (the Post- 
master-General) and any other ministers who might be implicated last, 
to that they might have the opportunities of replying to everything that 
could be said against the agreement. That had been their procedure 
thus far, but in the course of the inquiry the Committee had been much 
impressed with two points—first, the matter of urgency. It had been 
pointed out to the Committee that for the highest Imperial motives 
there was great urgency in the present question, and the Committeehad 
also been impressed by the difficulties of the technical side. It had been 
considered on several occasions whether they ought to call any scientific 


evidence, but they considered that as & Committee they were reallv 
hardly competent to deal with that side of the question. There was - 
no doubt the Marconi Company would be able to tell them the develop- 
ments that had taken place on their side. With these considerations in : 
view it was suggested to them last week that an interim report on the two 
points should be considered, and having had the draft interim report 
presented to them they had adjourned the consideration of it until they 
had asked him (the Postmaster-General) whether with that report before 
him he would come to the Committee and give them his viewson the points 
they had raised. The Chairman then read the draft interim report :— 

“ That an interim report be presented to the following effect: 'Taat 
the Committee have heard a number of witnesses from the Government 
Departments and others, and have arrived at the conclusion that it is 
a matter of urgency that & chain of Imperial wireless stations should b: 
established as proposed in the agreement submitted to them. They arc 
further of opinion that whatever system of wireless telegraphy is ulti- 
mately adopted, and whether or no the present agreement, with or with- 
out modifications, is confirmed, the wireless stations must be situated 
in the countries or places mentioned in the second article of the agreement. 
They are further of opinion that the area required for a Marconi instal- 
lation at any station would be larger then, but otherwise suitable for, 
an installation on any other system. ‘They, therefore, recommend that 
steps be taken at once for the purchase of sites for wireless stations large 
enough for Marconi installations in the countries or places mentioned. 
They further think that, with respect to the construction and installation 
of such wireless stations, one of two courses must be adopted. Either a 
particular company must be selected and their system accepted, or else 
the Government must leave themselves free to adopt or reject from time 
to time any system. The latter solution could be obtained either by 
making an agreement with some company on the general lines of the 
present agreement, with such modifications (if any) as are necessary to 
secure to the Government complete freedom of action, or by charging 
some Government Department, such as the Admiralty, with the erection 
of the stations. Whichever solution is ultimately recommended by the 
Committee, it will be necessary either for the Committee or the Govern- 
ment to come to a conclusion as to the technical and scientific merits of 
the various systems. For this purpose the Committee believe that the 
best result will be reached by the immediate appointment of a highly 
qualified Technical Committee similar in character to the Explosives 
Committee. Such a committee would be able to advise, not only as to 
the system to be adopted in the first instance, but, if so desired, as to any 
changes of system which may from time to time be necessary. Unless 
this course be adopted the Committee will be compelled to enter them- 
selves upon a scientific and technical inquiry for which they do not fec] 
themselves qualified. Moreover, such an inquiry would involve very 
considerable delay in reaching any conclusion on the other matters 
referred to the Committee.’’* 

The CHAIRMAN concluded his remarks by saying that the draft interim 
report had not been considered by the Committee, but the course adopted 
had bcen carricd by 9 to 4, Mr. Mooney being absent from the division. 
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*The above was the statement read by the Chairman before the final 
interim report was issued to the public. Following is the final as officially 
published :— 

“The Committee have heard a number of witnesses from the Govern- 
ment Departments, and have arrived at the conclusion that it is a matter 
of urgency that a chain of Imperial wireless stations should be etsablished. 
They also think that, whatever system of wireless telegraphy is ultimately 
adopted, and whether or no the present agreement, with or without 
modification, is confirmed, the first six wireless stations should be situated 
in the countries or places mentioned in the second article of the agree- 
ment. They are of opinion that steps should be at once taken to secure 
sites for wireless stations large enough for a Marconi or any other instal- 
lation in the countries or places mentioned. 

They further think that, with respect to the construction and installa- 
tion of such wireless stations, especially in view of what has been stated 
in the course of the present inquiry, as to the developments that are said 
to have taken place in wireless telegraphy during the last few months, the 
Government must be free to adopt or reject any system from time to time. 

Whatever decision may be come to by this Committee with regard to 
the particular contract under review, or the form of any alternative pro- 
posal that may be recommended, it will be necessary for this Committee 
to come to a conclusion as to the technical and scientific merits of the 
various systems of wireless telegraphy which are, in their opinion, 
capable of fulfilling the requirements of the Imperial wireless chain. 
Under these circumstances the Committee think it desirable to have 
before them the views of a highly qualified Committee containing eminent 
scientific experts, and presided over by a chairman of recognised judicial 
or administrative ability. It would be the duty of such a Committee to 
report on the merits of the existing systems of long-distance wireless 
telegraphy, and in particular as to their capacity for continuous com- 
munication over the distances required by the Imperial chain. To enable 
them to do so they should be empowered to take all necessary steps, by 
actual tests or otherwise, to satisfy themselves on the above-mentioned 
points. In view of the urgency of the question, the Scientific Com- 
mittee should be instructed to report to this Committee as soon as pos- 
sible, and in any case within three months from the date of their 
appointment. 

This Committee therefore recommend that 

1. The Government take steps to secure sites for wireless stations in 
the countries or places mentioned in the second article of the agreement. 

2. The Government appoint a Scientific Committee as indicated above.” 
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‘THE VALUE OF COOKING DEMONSTRATIONS 


There still seems to exist in the electrical industry an idea 
that anything in the nature of publicity, whether in the 
Press or on the public platform, should be studiously 
avoided. Many people outside the industry would question 
this as a statement of fact, because next to motorists elec- 


trical men are looked upon as the finest living examples of 


the art of self-advertisement. This is a misapprehension and 
in reality the aversion to public exhibition on the part 
of members of the industry whose business would profit 
Rumours have 
reached us from time to time that one or other of the organ- 
ised bodies of the industry are seriously considering the 
appointment of a man to go round the country and deliver 
popular lectures on the uses of electricity for lighting, 
Such a man might reasonably 
hive a staff of half-a-dozen capable assistants and yet have 
plenty of work to do himself. Turning now to electric 
cooking, it would appear that we can only hope to make 
real progress with this branch of the industry by properly 
So far only three firms 
have done any real work in this direction, but what they 
have done, small as it is in proportion to what could be done, 
has been productive of excellent results. The public in 
these days must be constantly reminded of what is going on. 
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| Certain industries can keep the public au fai with their 


movements by means of sturtling newspaper advertisements, 
but with electric cooking this is not a sole or sufficient ` 
method of publicity. The housewife and the cook want to 
see the thing done. "Three parts of the people do not know 
that heat can be produced by electricity ; of what useis it 
then to reiterate this statement in newspaper advertisements. 
Until they see with their own eyes meat roasting and water 
boiling, food cooking en casserole, bread toasted, and a 
hundred and one culinary operations, they will not believe. 
We must recognise that the gas industry has a tremendous 
hold on the cooking public, a hold that can only be loosened 
by a big lecturing, demonstrating and advertising campaign. 
At present the few showrooms that the progressive central 
stations have opened in various parts of the country do not 
go far enough. The mere exhibition of static apparatus is, 
to our thinking, more likely to annoy than to interest the 
public. We can conceive of nothing more ludicrous than 
the opening of an oven door and display of racks and shelves 
filled with dummy wooden painted joints, pies, pastry, &c. 
The time has surely come for us to put aside any notion that 
we can hope to shake the faith of the public in gas cooking 
without the aid of practical lectures and public demon- 
strations. 


COMMERCIAL COMMENT. 


Nitrate Finances. 

THE subject of the artificial production of nitrates from the 
atmosphere is one of which is at present of some electrical 
interest. Its interest is, however, likely to increase as the 
natural stores begin to decrease in quantity or become more 
difficult to get, and as improvements continue to be made 
in the various electrical processes of obtaining this substance 
from the atmosphere. At the present time, however, those 
companies which operate the fertiliser beds in various parts 
of the world are a long way from dissolution, and the recent 
fall in their shares, though causing alarm among the holders, 
is not likely to be permanent. The principal companies are 
indeed able to sell their products at a remunerative price, in 
a of the fact that higher wages must be paid and that 

ost of coal, labour and forage continues to increase and i I8 
im likely to be reduced. In this connection it is of some 
interest to mention that even these companies are turning 
their attention to the advantages which the employment of 
electrical energy may have for them. Liquid fuel, in com- 
bination with Diesel engines and modern electrical generat- 
ing plant, is being used to an ever increasing extent with a 
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consequent satisfactory effect on the finances of the under- 
taking generally. Indeed, it would seem that the time has 
now come when these “ natural " nitrate companies will no 
longer be able to obtain their product by simply going out 
and digging for it, but will be forced to contend with greater 
and greater working expenses and with increasing compe- 
tition from “ artificial " processes. 


Pvaowy Heater.—A show card which has been sent us gives a 
striking illustration and useful details of this well-known heater. 
The intending purchaser is advised to “buy one now" and we 
heartily reiterate this advice. 

VICKERS' ACTIVITIES.—No better idea of the very wide range of 
work carried on by Vickers (Ltd.) can be gathered than from a glance 
through their latest illustrated booklet. This contains no less than 
63 pages of photographs, and shows such widely different features as 
H.M.S. “ Princess Royal," which was built and entirely fitted out at 
Barrow, and the latest type of Vickers’ control pillar for use with 
electric motors, All and every of the photographs show something 
that Vickers have donc. 

* LEvcoxicM " Lames.—A well illustrated leaflet that has recently 
come to hand describes the various types of ‘‘ Leuconium " lamp 
supplied by the Stern Electric Lamp Co. These lamps are made in 
the usual voltages and candle powers and in a varicty of shapes. 
Perhaps the most interesting lamps are those designed for use on 
motor cars, the maximum pressure being 8 volts and the maximum 
candle power 8 c.p. Other special lamps are those supplied for 
medical purposes. It is obvious from the prices quoted for these 
lamps that the Stearn Electric Lamp Co. have joined the ring. 


Joint Box Compounnp.—Two booklets issued by the Dussek 
Bitumen Co. have come to hand. In them are to be found full de- 
tails of " Trinidite" Box Compound. 4 

“Installation News" for December contains interesting articles 
on Intercommunication Telephones, Cheap Fittings, and a continua- 
tion from a previous issue of “ Electricity in the House." 


BUSINESS NOTIGES. 


Plant for Sale.—The Secretary of State for War invites tenders for 
the purchase of some electric lighting aud steam pumping machinery 
and accessories which are no longer required. The plant is at Bordon 
Camp, Hampshire. and can be viewed on application to the D.O. R. E., 
R. E. Office, Bordon, and tenders on forms to be obtained from the 
Division Officer, Royal Engincers’ Office, Bordon. must be addressed 
to the Commanding Royal Engineer, North Aldershot R.E. Office, 
Marlborough Lines. Further particulars are given in an advertise- 
ment. 


Belfast Tramways and Electricity Committee invite tenders for 
the purchase of some standard Hopkinson steam valves and flanged 
steam pipes. Forms of tender and conditions from the city elec- 
trical engineer (Mr. T. W. Bloxam), and tenders must be lodged with 
the town clerk (Mr. R. Meyer) by 11 a.m. of Monday, Feb. 10. See 
an advertisement. 


Works Extensions.—The British Thomson-Houston Co. propose to 
transfer their switchboard department from Rugby to Willesden, 
where the firm recently built a factory in order to cope with the 
increased demand for " Mazda" lamps, although they retain 
their lamp factory at Rugby. The preliminary arrangements for 
the transfer of the switchboard department to Willesden are to be 
ns forward with all speed, and it is expected that the men will 

e installed there by Easter. 


Patents Development.—The proprietor of various patents relating 
io wireless telegraphy desires to enter into arrangements for ex- 
pioiting same in this country. Communications to Messrs. Halsetine, 

ake & Co., Patent Agents and Consulting Engineers, 7 and 8, 
Southampton-buildings, Chancery-lane, London, W.C. 


The proprietors of patents Nos. 758/1909, 13.734/1909, and 
30,570/1909, relating to '* Improvements in electric motors, &c.,” 
desire to grant licences or to make other arrangements for exploiting 
the sume in this country. Applications to Messrs. Haseltine. Lake 
& Co., Patent Agents and Consulting Engineers. 7 & 8. Southampton- 
buildings, London. W.C. 
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Messrs. Haslam & Schontheil (Ltd.), 11, Windsor-place, Cardiff, 
have been appointed sales agents for South Wales. Monmouthshire. 
and the Bristol district, for Callender's Cable & Construction Co. | 

The Electric & Ordnance Accessories Co.. Aston, Birmingham, 
advise us that their agency agreement with Mesars. Baxter & Caunter, 
219, Tottenham Court-road, W.C.. terminated on Dec. 31. 1912. and 
that as from Jan. I. 1913, all business in the company's electrical 
manufactures in the London district will be handled at the London 
office (Electrical Department) at Vickers House, Broadwav, West- 
minster, S.W., to which address all inquiries and other communica- 
tions should be addressed. Mr. C. S. Thomson, M.Sc., M.L E.E.. is 
in charge of the electrical department at Vickers House. His tele- 
phone number is 10,110 Gerrard (10 lines). 

The Phunix Electric Heating Co., 17. Morwell-street, W., have 
acquired the goodwill. stock and plant of Messrs. Plumstead & Co.. 
brass finishers and electrical fittings manufacturers, together with 
the services of Mr. F. Plumstead. The telephone number is Gerrard 
8939. 

The Reading Electric Supply Co. notify that their business will in 
future be transacted at their central offices, 3, 4 and 5, Market- place, 
Reading. The company’s showrooms, also at this address, will be 
opened shortly. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Transmission, London (Ltd.), is being wound up voluntarily. A 
meeting of creditors will be held on Jan. 20 at the office of the 
liquidator, Mr. A. T. Lee, 30 and 37, King-street, London, E.C. 

Checkogram (1908) (Ltd.) is being wound up voluntarily. and Mr. 
H. Robinson, 150 Oxford.st. London, W.C., has been apointed 
liquidator, A meeting of creditors will take place on Jan. 27 at 150, 
Oxford-street, W. 

A first and final dividend of 2s. 3d. will be pavable on Jan. 20 at 
191, Corporation-street, Birmingham, to creditors of Archibald F. 
Mander (trading as Mander Bros. and lately as A. F. Mander), elec- 
trical engineer, &c., 62, Victoria-road, Aston, Birmingham. 


DIRECT HATHALTHAT THERETO LLL 
ELECTRICITY SUPPLY. 
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EXTENSIONS. 


Dover.—The Council are recommended to apply for sanction to a 
loan of £300 for transformers. 


Eccles.—The Council have received sanction to a loan of £870 for 
the extension of the electricity supply works. 

Gravesend.—The L.G. Board have sanctioned the following loans 
for tho electricity undertaking :— 

£4,500 for expenditure on mains from April 1 last; £1,200 on house 
services from the same date and £800 for coal store and automatic stoker. 

The Board have deferred consideration of the application for sanction 
to a further loan of £6,200 for mains extensions until detailed estimates 
of the cost, &c., are supplied. 

St. Pancras (London).—The London County Council have sano- 
tioned the borrowing of £13,176 for the electricity undertaking. 
including £5.329 for mains, £5.310 for generating plant. £2.006 for 
house services and £621 for meters, This sum is to be invested out 
of the electricity reserve fund, repayment of principal being annually 
upon the instalment system and interest at 3} per cent. per annum. 

Southampton.—4A pplication is to be made for sanction to borrow 
£3,000 for mains. 

Whitehaven.—Last week the Council decided to apply for sanction 
to a loan of £1,565 for extensions of the electricity undertaking. 


GENERAL. 


Aberdeen.—An interesting report on refuse destructors has re- 
cently been prepared for the Cleansing and Electricity Sub-committee 
by the city electrical engineer, Mr. J. Alex. Bell. The report sum- 
marises the results of information collected from various towns in 
Great Britain and lreland with refuse-destructor works. and par- 
ticularly in those cases where refuse destructors are combined with 
electricity undertakings. 

Blackrock.—The Council have decided to engage an electrical 
engineer to report on the provisional electric lighting order of the 
Dublin Southern District: Electric Supply Co. for Kingston, Blackrock 
and Dalkey, but in the meantime it has been decided to oppose the 
grant of the order. 

Cromer.—The proposed transfer of the electricity undertaking to 
Edmundsons Electricity Corporation came before the Counci: on 


——À 


Du 
Du 


-— 


THE ELECTRICIAN, JANUARY 17, 1913. 


191 


"EN KM ERE ERE ERE RE E E EE EE EE PEE 


Monday, and after considerable discussion, it was decided to take a 
poll of the ratepayers on the question. 


Dublin.—The scale of salaries of the shift engineers at the Pigeon 
House electricity station has been revised. 

In moving the adoption of the report of the Electricity Supply Com- 
mittee recommending the revision, the Lord Mayor said that they were all 
aware that that body of men were not properly paid. They had come to 
the conclusion that if the ordinary clerical staff on the Dublin Corporation 
were entitled to get £250, these professional men, who had to learn the 
technique of their profession, should be entitled at least to get £200 a year 
when they reached their maximum. Their maximum at present was 
- only £156, and he had found within the last three vears four good men, 
whom they would have given a good deal now to have retained, had left 
their service to take up appointments in India and South Africa. 

East Ham.—The Council will apply to the Board of Trade for 
permission to give a supply of current to St. Gabriel's Church, 
Wanstead. 


Feltham.—The Council have received a letter from the Board of 
Trade intimating that as the proposed provisional order for Feltham 


and district did not comply with the rules the application could not 
be entertained. 


Hove.—Brighton Corporation will oppose the Bill of Hove Corpo- 
ration for the acquisition of the undertaking of the Hove Electric 
Lighting Co., in order to protect their interests, as Hove propose to 
supply areas which Brighton is already empowered to serve. 


Suffolk Electricity Works.—.At a recent meeting of the shareholders 
of the Suffolk Electricity Supply Co, (Ltd.) it was decided to grant an 
option to Dr. Charles H. Leibbrand (of Felixstowe) for the purchase 
of the undertaking. 

It was stated that Dr. Leibbrand proposed to form a new company to 
acquire and develop the undertaking of the Suffolk Co., which has 
generating stations at Stowmarket, Felixstowe and Diss. It is suggested 
that there should be a central generating station near Ipswich which 
would supply electricity to small towns in the country with light railwavs 
between Ipswich and Shotley, Woodbridge and Felixstowe, along the 
banks of the Deben to Bawdsey Ferry, on the south side of the river, and 
from Woodbridge to Orford and Aldeburgh, &e. 

Torquay.—Having regard to the increased cost of cable, labour, 
&c., the engineer has been instructed to lay new cable only where 
there is a reasonable prospect of obtaining a I5 per cent. return on 
the outlay. 

A supply cable is to be laid from the generating station to the sewage 
works to enable the pump now employed in lifting the effluent to the 
filter beds being run during the day-time by power from the electricity 
works, and also for the whole of the works to be run from the same source 
should anything happen to the steam or electrical plant at the works. 


LIGHTING NOTES. 


Ashton.—-The Electricity Committee have been requested to replace 
the small carbon lamps at present fixed on each side of the electric 
standards and traction poles by 50 c. p. metal-filament lamps. 


Douglas.—The Council have adopted a scheme for the electric 
lighting of the Douglas Marine Gardens. 


Village Lighting.— At a recent meeting of residents of Tollesbury 
(Essex) it was decided to convert the annual parish mecting next 
March into a special meeting for considering the adoption of the 
Lighting and Watching Act. An electricity supply scheme. esti- 
mated to cost about £1.50). has been prepared by Mr. H. P. Girling, 
of Maldon, and it is probable that a local company will be formed to 
carry out the scheme. 

The village of Kettlewell (Yorks) will shortly have the advantage of 
electricity supply. Through the enterprise of the postmaster (Mr. W. P. 
Inman) a local company, entitled the Kettlewell Electricity Supply Co. 
(Ltd.), with a shire capital of £625 has been fo mcd. The secretary is Mr. 
Inman, and the capital has been over-subsceribed. — [t is proposed to utilise 


water power in the vicinity in the generation of curreat, which will be 


available by Easter. 

Workhouse Lighting.— At the last meeting of the Islington (London) 
Guardians the Special Committee appointed to consider the question 
of adopting electric light for the illumination of the institutions of the 
Board recommended that the L.G. Board be asked to sanction the 
installation of electricity for light and power into the two workhouses, 
school and relief offices. 

The Committee stated that as a result of careful consideration they 
were of opinion ihat the use of electricity would offer many advantages 
over gas and steam. The Borough Council Electric Lighting Committee 
had offered to enter into an agreement with the Guardians whereby the 
Council would uadertake to supply the Board with electricity for lighting 
and power at 24. per unit, provided the Board stipulate to take not less 
than 125,000 units for power, and after the first year to take a supply to 
the minimum value of £1,000 per annum. The report also stated that 
in modern publie buildings electricity had been installed in place of gis. 

The chairman of the Committee (Mr. Brven) moved the adoption of the 
report and stated that the Committee had gone into the matter very care- 
fully, and had come to the conclusion that it would be practicable for the 


Borough Council to supply them with electricity on the terms laid down 
in their letter. The only point of disagreement might be on the minimum 
payment of £1,000 per year. Beyond that he thought that everyone 
would agree that if they could get lighting on the terms mentioned it 
would be not only good business, but economical to accept the offer and 
to use electricity instead of gas. He held that even if electricity cost as 
much as gas, it was their bounden duty to use it and so pay their money 
not to the Gas Light & Coke Co. but to the ratepayers. The advantages 
of electricity were not only confined to light and cost, but the saving in the 
preservation of the decorations was considerable. Instead of having 
their rooms done up every two or three years, as was the case under gas, 
thev could go 10 or 12 years without redecoration. 

Ald. S. LAMBERT seconded, and said the terms quoted by the Borough 
Council for electric light were the cheapest in London. The sanitary 
effect in the infirm wards also should not be overlooked. The cause of 
the letters from the Gas Light & Coke Co. was the great strides which the 
Borough electricity undertaking was making. lt might interest the 
members to know that for the year ending March last the length of clec- 
tric mains laid in Islington was over 60 miles. The number of consumers 
was 2,700, and the number of equivalent 8 c.p. lamps connected was 
300,000, 

After fur.her discussion, the motion was carried. 


TRACTION NOTES. 


TRAMWAYS. 


Bradford.—100 tramcars are to be equipped with side life-guards 
of the pattern supplied by the National Railway and Tramway 
Appliances Co. 

A portion of Queen's-road is to be equipped for trackless trolley vehicle 
traflic in order to experiment with the Mereedes-Stoll system. 

'The Tramways Committee are to be asked to grant the use of tramway 
poles for street lighting in all cases where the Electricity Committee 
undertake the lighting of thoroughfares in the city. 


Colne.—The Municipa! Bill to acquire the Colne & Trawden Light 
Railway Co.’s undertaking has been approved at a ratepayers’ meeting. 
Halifax.—At the recent rate pavers’ meeting to consider the Cor- 
poration’ Bill for authorising extension of the tramways, &c., there 
was considerable opposition on behalf of representatives of the 


owners of horse-drawn vehicles, and a poll of the ratepayers will be 
necessary. 


Hull.—The Tramways Committee have recently reported on the 
advisability of providing enclosed vestibules on the tramcars. 

The report states that the arrangement of cross seats in the lower saloon 
of the most recent Liverpool cars provides a greater seating accommoda- 
tion than can be obtained with side seats, but does not allow the samo 
number of passengers to stand in the cars at crush times. In Hull the 
additional width required for cross seats would, however, prohibit their 
use. The additional length of wheel base adopted for some of the more 
recent. cars in several towns is an advantage as regards the prevention of 
pitehing, especially when the car is travelling on a defective track, but 
the sharpness of some of the curves in. Hull renders it undesirable to 
increase the length of wheel base. "This is the opinion formed by the 
engincer after trying a truck with wheel base temporarily increased to 
7 ft. 6 in. on one of the sharp curves. 

As to enclosed vestibules, the Committee found that those who had 
used them were not agreed as to their desirability. The general opinion 
appeared to be that the disadvantige to the driver of the draughts caused 
by the ordinary enclosed vestibule were greater than the edvantaze of the 
protection which was afforded to him in other respects, and that to pre- 
vent those draughts it was necessary to hive a means of closing either 
the staircase opening or the space over the entrance step to the 
platform. The closing of either of those openings added considerable 
complication in the construction of the car, and necessitated at cach 
terminus the opening of either the access to the upper deck or the access 
to the platform (as the case may be) at on» end of the car, and the 
closing of the same at the other end. After carefully considering the 
matter, the Committee are of opinion that it is not desirable to adopt 
enclosed vestibules for Hull at present. As to the type of car to bo 
adopted for additional cirs for the Hull system, the only alteration 
suggested in the design of the curs last. supplied. is the carrying for- 
ward of the upper roof over the canopy at each ead. 


Southport.—The Council have decided to abolish all contract and 
preferential fares, except current contracts anl the statutory cheap 
fares to the working classes. 


Tramways and Light Railways.—A White Paper has been issued 
giving particulars of the capital and trafties, &c., for 1911-12 of tram- 
ways and light railways in the United Kingdom. 
Since 1878 the route length of tramways aid light railways in public 
roads open for traffic increased from 269 miles to 2,637 miles ; the capital 
expenditure from £4.207,359 to £77.377,390 ; the number of passengers 
carried. from 146,000,000 to. 3,1 27,000,000 ; and the net receipes from 
£230,956 to £5,801,648. Of the total of 1,777 miles of line owned by 
local authorities, 1.571 miles are worked by those authorities themselves, 
or by other local authorities (on lease). and the remaining 206 miles by 
companies In 1910-11 the route mileage by electric tramway, bi) 
2.407 miles, out of a total of 2,597 ; against 2,518 miles out of 2,037 in 
1911-12, Of the total of 290 undertakings, 172 belong to local authori- 


 outlay of 7-50, compared with 6-97. 
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ties and 118 to companies. The net. receipts of local authorities who 
worked tramways undertakings amounted to £4,233,874, of which 
£1,247,908 was applied in reducing the capital debt and £488,509 in 


relief of rates, £975,504 being carried to reserve and renewal funds. 


In the cases of three local authorities and six companies the returns 
. showed an excess of working expenditure over gross receipts. 


cases it was necessary to seek aid from rates to meet some part of the 
charges for the year (including interest and redemption of debt). The 
total amount thus obtained was £62,032, compared with £68,055. The 
miles of route open in 1911-12 were—Tramways 2,637 and trackless 


. trolley 5 miles, compared with 2,597 miles of tramways in the previous 
year. 


The number of miles run by the cars was 323,354,389, against 
310,494,243, wh?lst the total number of passengers carried was 


. 3,127,318,732, against 2,907,177,120. The capital expenditure per mile 


of single track, open was £13,623 upon lines and works and of £18,005 
upon all items. "There was & percentage of net receipts to total capital 
The passengers carried per mile 
of route open was 1,183,620, against 1,119,389, and the number of pas- 
sengers carried per car-mile 9-67, against 9-36. The percentage of working 
expenditure to gross receipts was 60-60, against 61-70, and the average 
receipts per passenger was 1-079d. against 1-089d. The amount paid in 
relief of rates out of profits of undertakings worked by local authorities 
in 1911-12 was £488,509, compared with £370,435. Although there was 
a small increase in the rate of capital expenditure per mile of route open 


_and an increase in the number of passengers carried per route mile and 


: per car mile, coupled with a decrease in the ratio of working expenditure 


to gross receipts, the net receipts improved to such an extent as to afford 
a better percentage on capital outlay than was shown in the return for the 


, previous year. . 


Yarmouth.—On Tuesday the Council adopted proposals of the 
Tramway Committee to double certain sections of the tramway 
system, at a total cost of £7,950. 


RAIL-LESS. 
Brighton.—The Council's rail-less traction Bill has been approved 
at a statutory meeting of ratepayers. | 
Chesterfield.— At a recent meeting of ratepayers the Corporation's 
bill for the provision of a trackless trolley vehicle service was ap- 


| proved. | 


Lewisham.—With the view of saving. as far as possible expense in 


- the matter of opposition, the L.C.C. are to be asked to withdraw their 


proposals to run rail-less trolley vehicles on certain routes in the 


- borough from their Parliamentary Bill. 


Wharfedale.— The Rural Council will oppose the Leeds Corporation 
Bill for powers to establish a system of trackless cars in Wharfedale. 


POWER AND HEATING NOTES, 


Brighton.—For the purpose of illustrating the advantages of 


„electric cooking, the municipal electricity department propose to fit 


up a range at one of the business establishments in the town, where 
it is believed it will attract the attention of hotel-keepers and others 


. interested in the subject. 


Newport (Mon.)—The Corporation has been conducting during the 
present week a series of practical demonstrations of the advantages 
of cooking by electricity. "These have been arranged by the engineer 
and manager (Mr. A. Nicholls Moore), with the assistance of the 


British Electric Transformer Co. 

Lectures have been given twice daily in the Assembly Rooms at the 
Town Hall by Mr. F. S. Grogan. The local gas company evidently got wind 
of the demonstrations beforehand, and has been circulating a recent 
statement made by Mr. F. W. Goodenough to the effect that electric 
cooking was commercially impracticable. The answer of the electricity 
department is contained in striking advertisements which have appeared 
in the “ South Wales Argus " and the '' Monmouthshire Evening Post,” 
pointing out that electric cooking is cheap, clean, simple and reliable. 
It has been arranged to give demonstrations wherever possible in the 
houses of the consumers. | 

Rhyl.—The electrical engineer (Mr. E. H. Wright) has reported to 
the Council on the desirability of encouraging the use of electricity 
for heating and cooking purposes in the district. 

Mr. WniGHT states that the prices for current for heating and cooking 
in places of similar population to Rhyl range from 3d. to Id. per unit. A 
lid. rate would be suitable for Rhyl, and he thought he could satisfy the 
Council that it would be profitable to adopt that rate, as it would do a 
great deal to popularise the supply, and use the plant during the day. 
An additional output of 50,000 units at 14d. would mean an additional 
revenue of about £300, and would add practically nothing to working 
expenses, which had been decreasing for the past two vears, notwith- 
standing an increased output of 20 per cent. The working costs of the 
Diesel engine set, by which that load would be supplied, were 3d. per unit 
generated, or Id. per unit sold, excluding loan charges. In order, how- 
ever, to make the charge it would be necessary to introduce a new form 
of tariff, and after considering the methods adopted elsewhere Mr. Wright 
advises that the “rateable value " system appeared to be the most 
suitable for Rhyl. Under this system the consumer paid an agreed per- 
centage of his rateable value, plus the cost for the current taken at I 4d. 
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per unit. By that means there was no alteration of wiring or additional 
meters required. Any consumer willing to instal separate wiring could, 
of course, be charged by an additional meter at 14d., but in that case it 
would be advisable to fix a minimum consumption per quarter of, say, 
250 units. The rateable value system could only be applied to private 
residences. For shops and business premises the annual charge could be 
based on the number of lamps installed. 


TELEGRAPH NOTES. 


Underground Telegraph Cables to Scotland.—Last week a deputa- 
tion from the Town Councils of Dundee, Aberdeen, Arbroath and 
Montrose, and Chambers of Commerce and other bodies in these 
towns, waited on the Postmaster-General (Mr. H. Samuel) to urge 
upon him the necessity of extending the underground telegraph 
cables from Edinburgh to Dundee and Aberdeen. 


The members of the deputation, who were accompanied by a number 


‘of members of Parliament representing the districts concerned, were 


introduced by Mr. Pirie, M.P. 

Lord Provost Urquhart (Dundee) and Lord Provost Maitland 
(Aberdeen), Mr. James Cunningham, president of Dundee (‘hamber 
of Commerce, and others spoke at some length in support of underground 
cables. 

In reply, Mr. SAMUEL said the extension of the underground t legraph 
cables to Dundee and Aberdeen would involve a capital cost of £130,000, 
which would mean an annual charge for interest and sinking fund for 15 
years of £11,287. The total gross telegraph revenue in Dundee and Aberdeen 
was £16,000 a year before deducting any expenses or charges. The 
deputation were asking for an annual expenditure of more than two- 
thirds of the gross revenue—he did not know that there was any net 
revenue—in order to avoid occasional delays. There was a loss in the 
telegraph system of the country of over £1,000,000 a year, and therefore 
one had to look carefully at any additional expenditure. A suggestion 
had been made by the last deputation on the subject that the more 
exposed parts of the line might be put underground. He had consulted 
the engineers, and they said that it would not be possible to sclect 
exposed pieces of route, because there were none particularly more 
exposed then others. Then a suggestion had been thrown out as to 
whether there was any other route along which the line might be taken 
and which would be less exposed. The engineering department found 
that there was no other convenient route that could offer a guarantec of 
stability of the wires. He was now reduced to two other alternatives. 
One was to use the trunk telephone wires for telegraph purposes which 
remained standing by means of what were called '' phantom circuits," 
which were largely used in the United States and were beginning to be 
used in this country. By that means they were able at the same time 
to use a wire both for speech through the telephone and for the purpose 
oftelegraphy. Experiments were proceeding for perfecting that system, 
and the Post Office was now giving instructions that the necessary 
apparatus should be made available at Dundee and Edinburgh, in order 
that in case of emergency, where trunk telephone lines were standing 
either by direct or indirect routes and where the telegraph wires were 
down, the telephone wires could immediately be brought into use for 
telegraph purposes, and so minimise the delay. He was hopeful that 
a good deal might be done in that direction. The second suggestion 
which he was considering was the use of wireless telegraphy as an alter- 
native means of communication. It would be very much cheaper than 
long underground cables. The science of wireless telegraphy was rapidly 
advancing, and inventions existed for the transmission of wireless 
telegrams at a very high rate of speed. These inventions were still to 
some extent in the experimental stage, but his advisers were hopeful 
of them, and believed they could be used commercially in the near future. 
A way out of the present difficulty might be found in that direction. 
There were difficulties in having too many wirele3s stations because of 
their interference with one another, but he did not know that would be 
of much account if the stations were used only in emergency. With 
regard to asking the Treasury for £130,000 to lav underground cables, 
he deeply regretted that the considerations which had weighed with him 
and his predecessors for so many years were still cogent considerations. 
The financial considerations were so grave that he saw little prospect in 
the immediate future of the deputation’s wishes being met. 


Wireless Telegraph Notes.—The Australian Commonwealth light- 
house expert, Com. Brewis, has advised the insta'lation of wireless 
telegaphy in all lighthouses, both present and future. which are 
within range of a wireless station on the mainland. He suggests 
exempting lighthouses whieh are alrady provided with telephone 
facilities. He estimates, however, that there will be a considerable 
saving by substituting wireless where telephones are worked by 
land lines and short lengths of submarine cable. It is stated that 
the standard set of wireless apparatus by Mr. Balsillie will operate 
over a range of 150 miles by day and at a greater distance by night. 


Six U.S. naval wireless telegraph stations will be opened in Alaska 
this week—at St. Paul, Dutch Harbour, Unalga. Kodiak, Cordova, 
and Sitka, for commercial business, and prepaid messages to ships 
in Alaskan waters will be accepted for transmission. 

It is announced that the U.S. Senate has approved of the control 
of international wireless telegraphy as recommended by the Inter- 
national Radio-Telegraphie Convention, London, 1912. 
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Australasia.—The Imperial Trade Correspondent at Adelaide 
(Mr. J. K. Samuel) reports that the bill to sanction the electrification 
of the railway between Adelaide and Glenelg passed its third 
reading in the House of Assembly, but was thrown out by the Legisla- 
tive Council. 

The great increase that has taken place in the demand during the year 
has led the Melbourne Electric Supply Committee to consider the 
possibility of still further reducing the price of current for power. Mr. 
Harper (the City Electrical Engineer) has placed figures before the 
Committee showing that it is possible that the price of power may be 
materially reduced, and the matter is to be considered by a special 
committee. 

Korvoit (Victoria) electric light and power scheme has now been officially 
inaugurated. The capital cost was £6,500. The contractors for the 
electrical plant are the India Rubber, Gutta Percha & Telegraph Works 
Co., and for the Crossley engines A. Cowan & Sons. 

The Victorian Railways Standing Committee has approved of the 
construction of the electric tramway to connect Middle Park with 
Melbourne City at Prince's Bridge and the tramway to connect Camber- 
well with the terminus of the existing cable tramway at Hawthorn bridge, 
the municipal councils interested having undertaken to bear the expense 
of construction. "The committce have reported that it will be advisable 
to give authority for the construction of an electric tramway from the 
intersection of Power-street and Wallen-road, Hawthorn, westwards 
along the latter road and Swan-street, Richmond, and Yarra Bark-road, 
Melbourne, to the castern alignment of Swanston-street. Richmond 
and Melbourne City councils had expressed their willingness (in con- 
junction with the Hawthorn and Camberwell councils) to undertake the 
financial responsibility for this scheme. 

The Municipality of Corowa (N.S.W.) propose to install an electric 
and power plant, and are negotiating for a loan of £4.000. 

Amongst the schemes propounded by the officers of the Public Works 
Department, N.S.W., is a project by Mr. W. Corin, for the generation of 
electricity on one of the coalfields in the southern part of the State, and 
the supply of energy to the populated arcas not at present supplicd by 
Sydney City Council; the founding of electro-chemical industries, such 
as the manufacture of calcium carbide, cyanamide, and caustic soda. 
The Government has a timber depot, abattoirs and brickworks in the 
vicinity of Uhr’s Point and the Public Works Committee will be asked 
next year to consider the question of spending £50,000 on an electric 
generating plant there to supply power to these enterprises. Until 
the State is in a position to supply its own electricity, it is proposed that 
Sydney Council shall supply the electricity in the meantime, and 
extensions of mains are now being carried out for that purpose. The 
scheme outlined by Mr. Corin provides for the utilisation jointly of the 
State coal and water-power resources by the establishment of power 
stations in each of the important coalfields and on those rivers which 
may be depended upon to provide power in sufficiently large quantities 
to make their development commercially feasible. It is suggested that a 
commencement might be made by the establishment of a large power 
station at some convenient point on the southern coalfield (either at 
Picton or Wollongong), and that this should eventually be linked with 
stations at Burrinjuck, on the Shoalhaven River, and in the other coal- 
fields. It is anticipated that power could be provided at a price ranging, 
according to the character of the load, 4d. to 14d. per unit. The distances 
from Picton or Wollongong from Sydney are 53 and 48 miles respectively, 

Canada.—The '* Standard ” states that the estimated expenditure 
of Saskatchewan Province for the ensuing financial year includes 
£205,480 for the extension of the Government telephone system. 

A voluminous report has been presented to the Government of the 
same province on the investigations made by Mr. R. O. Wynne-Roberts 
on the question of the use of lignite for the generation of electrical energy. 
Mr. Wynne-Roberts is of opinion that it is possible to develop power from 
thiscoal. 2,000,000,000 tons of lignite (he estimates) are deposited in the 
southern parts of the Province to the south of Regina and Moose Jaw, and 
extending into North Dakota. With the development of these mines 
cheap power could be obtained and utilised at Regina and other points 
in the Province. 

“ Canada " states that the following were amongst the imports into 
Canada from the United Kingdom in the year ended March 31 last, the 
imports from the United States being given in parentheses for the purpose 
of comparison :—General machinery, $1,713,000 ($13,331,000); elec- 
trical apparatus (including insulators, batteries and telegraph and 
telephone instruments), $544,000 ( $3,975,000) ; gasoline engines, $189,000 
($1,935,000) ; electric motors, dynamos, and sockets, $76,000 ($871,000); 
steam boilers, $74,000 ($162,000) ; steam engines, $47,000 ($230,000) ; 
metal lighting fixtures, $34,000 ($562,000); incandescent lamp bulbs, 
$17,000 ($99,000) ; carbons and carbon points, $8,000 (829,000) ; plain 
brass wire, $7,000 ($31,000) ; copper wire, $4,000 ($72,000) ; tram and 
horse cars, nil ($5,000) ; railway passenger cars, nil ($208,000). 

Imports from Canada included: Machinery, $70,000 ($461,000); 
mica, $40,000 ($218,000) ; and electrical apparatus, $16,000 ($110,000). 
Other countries and colonies doing a somewhat extensive trade with the 
Dominion in similar goods are New Zealand, Germany, France, Austria, 
Newfoundland, Sweden, Switzerland, and the Argentine Republic in a 
lesser degree. 
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FOREIGN NOTES. 


Argentina.—The '* Review of the River Plate" says the authorities 
of Alberdi, a suburb of Rosario, have placed a contract with the 
Rosario Electricity Co. for the supply of current for public lighting. 

The Government of the Province of Buenos Aires has declared as lapsed 
the concession granted to Sr. A. Limousin, for an electric light station at 
La Plata. It is stated that the concessionaire has not complied with any 
of the clauses of the concession. 

Bahia Blanca Municipality have granted an 80 years’ concession to 
Messrs. Guerrico & Williams for the construction of an electric tramway 
from Plaza B. Rivadavia, to the Parque Mayo and the prison, Bahia 
Blanca. The Municipality are to receive 3 per cent. of the gross revenue 
during the first 15 years and 5 per cent for 65 years. It is understood 
that this concession will be transferred to the Pacific and Southern Reil- 
ways, owners of the existing tramways in the city. 

The Rosario Tramway Co. have declined to pay the fine imposed upon 
it by the Municipality for the days in which the service was interfercd 
with by the strike. 

The Minister of Public Works of the Province of Buenos Aires has 
refused to reconsider the resolution imposing a fine on Messrs. Otto 
Francke & Co. for not having commenced the construction of the electiic 
railway between La Plata and Buenos Aires. 

Mr. F. G. Molina has applied to the Government of the province of 
Buenos Aires, asking for a concession in various cities and towns of the 
province for a system of trolley omnibuses. The engineers’ department 
has reported favourably on same, and recommends that the concession 
should be subject to the regulations governing tramways and that thc 
concession should be for 60 years. The places in which it is proposed to 
establish the system are La Plata, Tandil, Azul, Necochea, Avellancda, 
Almirante Brown, Lomas, Chivilcoy, San Nicolas, Pergamino, Bahi: 
Blanca, Dolores, Mercedes, Tigre and San Fernando. 

Messrs. J. T. Lewis & Co. have applied to the Government of the Pro- 
vince of Buenos Aires for an 80 years’ concession for an electric tramway 
between Buenos Aires and La Plata, with right to go on to the port cf 
La Plata. 

La Plata Electric Tramways Co. are laying rails for electric tramwavs 
from La Plata to the port. There are several new concessions appli.d 
for by the existing tramway companies for the extension of their lines ; 
the principal one being that asked for by La Plata Electric Tramways Co. 
for the outskirts of the city and to connect up with the new station of the 
provincial narrow gauge railwav. 

In some statistics of the Buenos Ayres Great Southern Railway it is 
stated that the rolling stock includes 659 clectrically lighted passenger 
carriages. 

The Central Argentine Railway Co. are constructing a large termin] 
station at Buenos Ayres, and the clectrification of the suburban sections 
of the line is in hand. 

The line constructed by the Central Buenos A res Railway Co. irt» 
Campo Mayo has been opened, and as soon as the new power house of the 
Lacroze Tramway is ready the line will be electrified. Already it has been 
electrified as far as San Martin. 

Messrs. Gambarini & Co. have applied to the San Luis Government fcr 
a 60-years concession for an electric tramway in the city of Mercedes. 


China.—A Consular report states that imports into Northern 
Manchuria in 1911 included electrical material and fittings of the 
value of £10,205 (compared with £8,441 in 1910) ; railway plant and 
materials £3,418 (£33,459) and lamps and lampware (£7,503 (£6,443). 


Denmark.—A consular report states that imports into Denmark 
from the United Kingdom in 1911 included rails for railways of the 
value of £20,000 (compared with £134,000 in 1910), iron goods 
£125,000 (£110,000), wares of other common metals £67,000 (£58.000). 
engines £21,000 (£23.000) and machinery other than prime movers 
£38,000 (£38,000). Exports of home manufactured articies to the 
United Kingdom included dynamos and motors. £5.000 (£11.000). 
machinery other than prime movers £40.000 (£47.000). machincr ; 
parts £36,000 (£32,000) and parts of electric batteries £6.000 (£4.000). 


Finland Water Power.—It is stated that a St. Petersburg company 
has acquired the Rujidala waterfall in the Government of Viborg for 
£180,000, and it is proposed to utilise the available power for the 
generation and supply of electric power to St. Petersburg. 


Panama.—The Acting British Consul at Colon reports that tenders 


will shortly be invited by the Isthmian Canal Commission for towers 


and equipment for an electrical transmission line, to be constructed 
across the Panama Isthmus for the distribution of power at various 
points on the Panama Canal. 

The transmission line will follow the relocated linc of the Panama 
Railway from Cristobal to Balboa, and termiral sub-stations are to b: 
erected at those points. It is estimated that 725 single-track and 100 
double-track bridges will be required, with 2,000,000 ft. of copper wire, 
No. 00 B. & S. gauge, 6,500 three-unit suspension insulators, and 1,000 
ground plates. E 

It is stated that the Commission has received poor deliveries in con- 
nection with recent supplies of structural steel work. and this, with the 
unfavourable prices of steel and copper in the United States, has made the 
Commission decide to invite foreign manufacturers to compete for the 
supply of the material required for the transmission line. 
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MISCELLANEOUS NOTES. 


Coal Mines Regulations.—The Home Secretary has issued in draft 
form general regulations which he proposes to make under the Coal 
Mines Act. 1911. 

Part III. of the regulations embodies the existing special rules on the 
sub:ect of the installation and use of electricity with such drafting altera- 
tions only as are required by their transformation into general regulations 
under the ect of 1911. 

Provision is also made for the reference of objections to a referee if made 
before March Lnexi. Every such objection must be in writing, and must 
state (a) the specific grounds of objection, and (5) the omissions, additions 
or moditications asked for. 

Festivities.—On the 4th inst. a company representative of the 
various sections of the Islington Council's electricity supply depart- 
ment had their annual dinner. 

Mr. A. P. MacAlister, chief assistant engineer, presided, in the absence 
of Mr. Gav, the chief engineer, through illness, while Mr. T. A. G. Margary, 
superintendent of the distribution department, occupied the vice-chair. 
An excellent instrumental and vocal entertainment followed the dinner, 
and Mr. Mac Alister said Mr. Gay had sent his good wishes. The past 
vear had been one of considerable trial, but the department was not 
short of coal during the coal strike, and after the unfortunate fire in 
September the supply was resumed in a remarkably short time. If 
water had not been splashed about supply would have been resumed still 
more quickly. He felt sure all the statf would continue to do their best 
to make the undertaking a success, 

Guard Wires and the Post Office.— East Ham Council has received 
& communication from the Postmaster-General stating that he was 
prepared to erect insulated wires wherever the wires of his department 
crossed the Council's trolley wires, thereby relieving the Council of 
the necessity to erect guard wires, providing they would agree to 
pay half the cost, but the Council have decided to reply that they 
cannot comply with the condition. 


Immingham Dock.—The Great Central Railway Co. have issued 
an Immingham Tide Table for 1913, in the form of a neat cloth- 
bound pocket booklet, 5 in. by 23 in., giving the high-water and low- 
water tides at Immingham for each day of the year. in addition to a 
mass of useful information respecting the ports of Immingham and 
Grimsby. Copies of the table will be sent free on application to the 
Great Central Railway Publicity Office, 216, Marvlebone-road, 
London, N.W. 
. Inquest.—Last week an inquest was held at Wednesbury upon 
Thomas Brownell. an oiler at the Old Park works of the Patent 
Shaft & Axle Tree Co. 

It appeared that deceased while oiling a drilling machine was heard to 
Artificial respiration was tried, but without effect, death being 
It was stated thai a switch had been noticed to 
be uncovered about a fortnight ago, and this was reported to a foreman, 


who told a workman to tell the electrician about it, but the matter was 
overlooked. 
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Motor-Driven Air Compressor Plant. 

The Committee of Visitors of the ESSEX AND COLCHESTER 
LvuNATIC ASYLUMS invite tenders for the supply and erection of 
the following plant for Severall’s Asylum, Colchester :— Dupli- 
cate Motor-Driven Air Compressor Plant complete with Pipe- 
work, Cables, Switchgear and all Accessories, utilising one com- 
pressor already on site. Plans and speciications may be seen 
at, but not obtained from, the offices of the consulting engineer, 
Mr. W. C. C. Hawtayne, 9, Queen-street-place, London, E.C. 
Tenders. addressed to the Clerk to the Visiting Committe», Mr. 
H. H. Gepp. 57, New-street, Chelmsford, must be delivered 
before noon of Feb. 25. See an advertisement. 


H.T. & L.T. Cable. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery c.i.f. Shanghai of high and low-tension Underground 
Cable. Specitication, general conditions and forms of tender 
from the consulting engineers (Messrs. Preece, Cardew & Snell), 
8, Queen Anne's Gate, Westminster. S.W., where tenders (in 
duplicate) are to be delivered before noon Jan. 30. See an 
advertisement. 


E.H.T. and H.T. Switchboards. 
ATHERTON Urban Council require tenders by Jan. 29 for supply 
and erection of one e.h.t. and one h.t. Switchboard. Particulars 
from the Resident Engineer, Electricity Works, Atherton, 
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A verdict of accidental death was returned, and the coroner suggested 
that an amended notice should be put up in the works making it clear 
whose duty it was to report defects. 

Unemployment Insurance.—The Umpire has decided that contri- 
butions are payable in respect of pattern-makers, fitters, turners, 
smiths and smiths’ mates engaged in the manufacture of tools and 
accessories used in photo-engraving, such as whirlers, &c., and of 
parts of electric lifts. 


Imports.—The following are official values of electrical machinery, 
material and apparatus imported into this country (a) during 
December, 1912, and (4) during the year 1912, with the increase or 
decreases compared with the corresponding periods of 1911 :— 

Electrical machinery (a) £95,170 (increase £19,712), (b) £1,151.351 (in- 
crease £100,522) ; *telegraph and telephone cables (a) £12,358 (submarine 
£240, other than submarine £12,118) (decrease £20,860), (b) £290,463 
(submarine £6,714, other £283,749) (decrease £53,935); telegraph and 
telephone apparatus (a) £21,566 (decrease £147), (b) £218,889 (increase 
£4,839) ; other electrical wires and cables, rubber-insulated (a) £22,937 
(increase £19,034), (5) £103.954 (increase £21,435) ; with other insulation) 
(a) £5,671 (increase £1,445), (5) £58,519 (increase £20,390) ; carbons (a) 
£15,443 (increase £2,492), (b) £146,347 (increase £17,891) ; glow lamps (a) 
£21,948 (decrease £15,434), (b) £288,362 (decrease £45,203) ; arc lamps and 
electric searchlivhts (a) £310 (increase £69), (b) £1,517 (decrease £931); 
parts of arc lamps and searchlights (other than carbons) (a) £11,519 (in- 
crease £1,224), (6) £122,808 (increase £20,651); primary and secondary 
batteries (a) £6,976 (increase £2.316), (b) £67,129 (increase £21,159). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire, (a) £137,464 (decrease £1,117), (b) £1,457, 646 
(increase £22,154). 

* Submarine and other telegraph and telephone cables were included 
in one class in 1911, but in 1912 were divided into two classes. ` 

Exports.—The exports of electrical nachinery, material, &c. (a) 
during December, 1912, and (5) during the year 1912, and the in- 
creases and decreases compared with the corresponding periods of 
1911, are as follows :— 

Electrical machinery (a) £192,324 (increase £23,027), (b) £1,973,156, 
(increase £182,437) ; *telegraph and telephone cables (a) £77,191 (sub- 
marine £23.469, other than submarine £54,022) (increase £48,084), 
(b £1,579.256 (submarine £1,124,479, other than submarine £454 ,777) (in- 
crease £828,703); telegraph and telephone apparatus (a) £16,193 (de- 
crease £3,909), (5) £260,230 (decrease £2,895) ; other electrical wires and 
cables, rubber iasulated (a) £43,089 (increase £2,054), (b) £482,440 (in- 
crease £60,485) ; with other insulation (a) £58.555 (increase £28,456), (b) 
£699,700 (increase £289,137) ; carbons (4) £1,107 (increase £57), (b) £11,739 
(decrease £3.741) ; glow lamps (a) £8,892 (decrease £7,960), (b) £172,103 
(increase £3.547) ; arc lamps and searchlights (a) £579 (decrease £401), 
(b) £15,451 (decrease £1,812; parts of arc lamps and searchlights (other 
than carbons), (a) £1,476 (decrease £328), (b) £19,127 (increase £1,559), 
primary and secondary batteries (a) £20,077 (increase £3,906), (b) 
£220,562 (increase £62,870). Total of electrical goods and apparatus, 
other than machinery and telegraph and telephone wire, (4) £320,119 (in- 
crease £102,900), (b) £4,369,877 (increase £1,550,503). 

* Submariae and other telegraph and telephone cables were included 
in oae class in 1911, but in 1912 were divided into two classes. 
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Electric Lamps, Oils, Paints, &c. 

The METROPOLITAN WATER Boarp (Savoy-court, Strand, 
London, W.C.), want tenders by 11 a.m. Feb. 4 for 12 months’ 
supply of Electric Lamps and Accessories, Oils, Paints, &c. 
Forms of tender from th^ Clerk. 

Electric Lamps ; and Maintenance of Telephones and Bells. 

CAMBERWELL (London) Council require tenders by 5:30 p.m. 
Jan. 20 for one or three years’ supply of Electric Lamps and fo 
maintaining private Telephones and Electrie Bells at the Town 
Hall and at Grove Vale (Dulwich) depot. Forms of tender from 
the Borough Engineer. 


Stores for Electricity Supply Department. 

IstiNGTON (London) Council require tenders by noon Jan. 29 

for one year's supply of Arc lamp Carbons and Globes, Trans- 

formers, Meters, Cables, Terminal, Service and Network 

Boxes, &c. Specification from the Town Hall, Upper-street, N, 
School Lighting, &c. 

Lonpos County Council require tenders by 11 a.m. Jan. 29 
for Electric Lighting (about 230 points) at Cook's Ground 
Elementary School, Chelsea, Specifications, &c., from the 
Chief Engineer, Spring Gardens, S.W. 

IspINBURGH School Board require tenders by 10 a.m. Jan. 20 
for Electric Light, Power, Telephone and Bell Installations for 
Boroughmuir new school. Specitications from Messrs. Crawford 
& Cumming, 41, George-street, Edinburgh. 


Sy. ie exe 


rime dm 7 i 
Insulating Materials, Electrical Sundries and Tramway Stores. 


BrguixGouaM ‘Tramways Committee require tenders by noon 
Jan. 27 for 12 months’ supply of Stores, including insulating 
materials, electrical sundries, oils. grease, castings, &c. Forms 
of tender, &c., from the General Manager. 


Carbons, Meters, &c. 

PLymovutu Corporation want tenders by Jan 23 for 12 months 
supply of Are Lamp Carbons, Electricity Meters, Oils, Waste, 
&c., for their electricity and street-lighting departments. Speci- 
fications from the Borough Electrical Engineer. 


Overhead and Car Fittings, Lamps, Cable, Insulating Material, &c. 

SHEFFIELD Tramways Committee want tenders by Jan 23 for 

two years’ supply of Car and Overhead Line Fittings, Power 

Station supplies, Lamps, Cable, Insulating Materials, Jron- 

mongery, Castings, Oils, &c. Forms of tender, &¢., from the 
General Manager, Division-strect, Sheffield. 


Boiler Foundations, Constructional Steelwork, &c. be 
SHEFFIELD. Electric Supply Commi tee require tenders by 

10 a.m. Jan. 31 for Foundations for Boilers, Pase of Chimney 
Stack. Motor Houses (brick and steelwork). Specification. &c., 
from the Manager and Engineer, Electric Supply Department. 


Wattmeters, Chemicals, &c. 

West Ham Council require tenders by noon Jan. 24 for 
supply of a.c. house service Wattmeters, Chemicals and Engine- 
room Stores. Forms of tender from the Electrical Engineer, 
84, Romford-road, London, E. 

Electric Alarm Bells. 

TOTTENHAM Education Committee want tenders for fitting 
Electric Alarm Bells at Downhill's junior Council school. Speci- 
fications from Mr. G. E. T. Lawrence, 22, Buckingham-street, 
Adelphi, London, W.C.. until Jan. 18. 


Electric Light Fittings, &c. 
CHELTENHAM Corporation want tenders by Jan. 30 for 12 
months’ supply of Electric Light Fittings, &c. Forms of tender 
from the Borough Engineer. 


Diesel Oil Engine, Generator, Switchboard, &e. 
CLaAcTON Urban Council require tenders by noon Jan. 29 for 
supply and erection of 250 kw. Diesel Oil Engine, Generator, 
Switchboard, &c. Specifications from the Electrical Engineer. 


Reciprocating Steam-Driven Set, Switehgear, &c. 

CorLwvN Bay AND CorwyN Urban Council require tenders by 
noon Jan. 31 for supply and erection of 120 kw. Reciprocating 
Steam Set, Pipework and Switchgear. ‘Specification, &c., from 
the Electrical Engineer. 


Battery, Booster, Switchgear and Motor Generator. 

NELSON Corporation require tenders by Feb. 3 for supply of a a 
Traction Battery, an Automatic Reversible Booster and Switch- 
gear, and a d.c. Motor Generator and Switehgear. Specifica- 
tions, &c.. from the Borough Electrical Engineer. 

Rails, Points and Crossings and General Tramway Stores. 

MANCHESTER. Tramways Committee want tenders by 10 a.m. 
Jan. 21 for supply of Steel Girder Rails, Points and Crossings. 
Metals. Rubber, &c. Forms of tender, &c., from the General 
Manager. 


Turbo-Alternators, Water-tube Boilers, &c. 

GLasGow Corporation invite tenders for the supply of two 
turbo-alternators of at least 6,000 kw. capacity (1,500 revs. per 
min.), with condensing plant and accessories, and large Water- 
tube Boilers of not less than 6.000 sq. ft. heating surface. 
Sealed offers must be lodged with th» town clerk, Mr. J. 
Lindsay, City-chambers, Glasgow, by 10 a.m. Jan., 21. 

Vacuum Cleaning Plant. 

EDINBURGH Corporation want tenders by Jan. 27 for à Vacuum 

Cleaning Installation (Motor-driven Rotary Suction Pump) for 


the Usher Hall. Specification, &c.. from the Electrical Engineer, 
Dewar-place, Edinburgh. 
Turbo-Generators. 


Tenders will be received, up to Feb. 10, by the City Com- 
missioners of Moose Jaw, Saskatchewan, for the supply and 
erection of a complete 1.500 kw. steam turbine generating set 
with accessories, Specification can be obtained at the Board of 
Trade, 73, Basinghall-street, London, E.C. 


Rail-less Trolley Cars, Cables, Trolley Wire, Converters, Transform rs 
Switchgear, Overhead Fittings, Insulators, Poles, &c. 

GERMISTON (Transvaal) Muncipal Council invite tenders for 

the following supplies in connection with their trackless tramway 

scheme :—Rail-less Cars and Tower Wagon; Cables. Trolley 

: Wire, Feeder Pillars, Span Wire, Converters, Transformers. 

Switch Gear, Overhead Fittings, Ears, &c. Tenders to the 
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"Town Clerk by noon Feb. 3. Specifications, &c., may be 
obtained from the Town Engineer's Department, Germiston, oF 
seen at the Board of Trade, 73, Basinghall- street, London, E.C. 


Rotary Converter Plant. 

The directors of the BomBay, BARropa & CENTRAL INDIA 
RaILway require tenders by noon Jan. 24 for the Supply of 
Rotary Converter Plant. Forms of tender, &c., from the com- 
pany s offices, 110, Bishopsgate, London, E.C. 


Ammeters, Voltmeters, Transformers, &c. 

Tenders are invited for the supply of 20 electrical instru- 
ments, consisting of portable Ammeters, Voltmeters, Trans- 
formers, &c., to the City of MELBOURNE. Specification, tender 
form, &c., from the Agents of the City Council, Messrs. 
Mcellwraith, McEacharn & Co. Propy. (Ltd.), Billiter-square 
Buildings, London, E.C., to whom tenders by noon Jan. 24. 


Rotary Converters. 

Tenders are invited for the supply, delivery and erection in 
Melbourne of four 1,500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c., from the Agents for the 
City Council, Messrs. Mcllwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C. Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


Diese] Engines, Dynamos, Switchboard, Mains, &c. 

Tenders will be received by the Town Clerk, THAMES, New 
Zealand, up to 3 p.m. Jan. 30, for (1) the equipment of the 
power station with two 150 B.m.P. Vertical Diesel Oil Engines, 
direct coupled to two 100 kw. (normal) Shunt- Wound Dynamos, 
with Switchboard and Engine-room Traveller, &c.; and (2) 
Overhead Mains and Street Lighting Equipment, the feeders and 
distributors to be of hard drawn stranded aluminium, and the 
lamps of the wire-drawn metal.filament type. Specifications 
from the Town Clerk, but copies may be seen at the Board of 
Trade, 73, Basinghall.street, London, E.C. 


Weir Feed Pump, Steel Piping, &c. 
WELLINGTON (N.Z.) Corpn. require tenders by 4 p.m. Feb. 6 
for supply of a Weir Feed Pump, Wrought Steel Piping and c.i. 
Fittings for the Electric Tramways Department. Conditions 
may be scen at 73, Basinghall-street, London, E.C. 


Telephone System. 

; Tenders will be opened on Jan. 27 at the offices of the Direc- 
cion General de Comunicaciones, Havana, for equipping & 
telephone system within a radius of 6} miles of REAL CAMPINA, 
Término Municipal de Cienfuegos, Santa Clara (Cuba). 


Electric Cranes. 
The Uruguayan Ministry of Public Works require tenders by 
3:30 p.m. March 29 for supply and erection of five Electric 
Gantry Cranes for the Customs warehouses MONTEVIDEO. 
Specification, &c., from the Secretary, Ministry of Public Works. 


Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W 


Diesel Engines, Motors and Pumps. 

The Direction of the Roumanian State Railways, BUCHAREST, 
will open tenders on Feb. 3 for the supply of 18 Diesel Engines, 
Motors and Pumps to be worked by electric motors of 50 H.P., 
required in connection with the Baicoi-Constanza pipe-line. 
Tenders must be for both motors and pumps. 1t is understood 
that the competition is limited to firms who may be invited 
to tender. 


Phosphor Bronze Wire and Insulators. 

The Ministry of the Colonies, BRvssELs. will receive tenders 

on Jan. 27 for supply of about 283 metric tons Phosphor Bronze 
Wire and 2.450 of Insulators. 


Electric Coal Handling Plant. 

Tenders will be received at the Chamber of Commerce, 
BovLoaNE, on Jan, 30, for supply of Electric Coal Discharging 
apparatus. . 

Electric Cable and Wire, Insulators, &c. 

Tenders will be received at the State Railw ays Department, 
CoLocNE, on Jan. 23, for supply of about 254 tons g.i.. 15 tons 
gal.-steel, 28 tons insulated steel and 2 tons bronze Wire ; 323 
tons Electric Cable. 196.000 Insulators. &c. 


Electric Cranes. 
The State Railway's Department, MuxsTEn-1.-W. (Germany), 
will receive tenders on Jan. 29 for three Electric Cranes. 
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POTRETE UU TEU VOOU TUTUO 
= TENDERS RECEIVED AND ACCEPTED. 


MILLIA OUT UA 


Worcester Council have placed orders with the British Thomson- 
Houston Co. for a 1.500 kw. steam two-phase turbo-alternator, ex- 
citer and Worthington condenser. at £5,261, and for a regulator and 
water recorder at £172; and British Insulated & Helsby Cables for 
ca5les for three years ending Dec. 31, 1915, at schedule vrices. 

Bradford Corporation have accepted the tender of Ferranti (Ltd.), 
at £305, for the supply and delivery of switchgear and accessories 
re juired for the new 1,500 kw. rotary converter about to be erected 
at Valley-road works. 


The tenders of Callender's Cable & Construction Co. and the 
British Thomson-Houston Co. have been accepted by Walsall Council 
for providing and laving h.t. mains required in connection with the 
extension to the Caldmore district and for sub-station switchgear 
respectively. 

Keighley Council have accepted the tender of Willans & Robinson 
(at £5.827). for the supply. delivery and erection of a 2,000 kw. turbo- 
alteraator, with exciter and surface condenser. subject to the neces- 
sary borrowing powers being obtained. 

Ashton Council have placed orders with the United Electric Car 
Co. for two double-deck cars with top covers and trucks and with 


Siemens Bros. Dynamo Works for two complete car equipments 
aud spare parts 


The Metropolitan Water Board have accepted the tender of Baxter 
& Caunter for the supply of cables, &c., required in connection with 
the extension of electric lighting at Hampton works. 

“ecles Council have accepted the following tenders : — 

A. W. Richardson & Son (at £22) for carrying out extensions and 
alterations to electric light installation at the library ; British Westing- 
house Co., for annual supply of electricity meters. 

Brunswick (Victoria) Council have accepted the following tenders : 
Erection of electric supply station and three sub-stations, Thos. 
Coats, £373. 10s., and £197 respectively; Noyes Bros, 12 single- 
phase transformers, £791, and switchgear £538. 10s.; Australian 
Electric Co., two c.c. transformers, £221. 


Ramsbottom Council have accepted the tender of the Rail-less 
Electric Traction Co. for the supply of four cars, and that of Clough. 
Smith & Co., for the supply and erection of the overhead electrical 
c'quipment. 

An order has been placed with Venner & Co. for the equipment of 
the Musselburgh tramcars with Hookham meters. 


Dover Council have accepted the tender of J. Wright & Son for 
wiring St. Martin's schools at £42. . 


Commonwealth Contracts.—The Australian Postmaster-General 
las accepted the tenders of the India Rubber, Gutta Percha & Tele- 
graph Works Co. for the supply of 100.000 porcelain insulators, at 
Zid. each, and Dalgety & Co. for 222.500 ditto at 2d. each, and 
135,000 ditto at 51d. each. 


— 
— — 
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PATENT RECORD. 


SPEÇIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. Mewaurn, ELLIS & Pryor, Chartered Pateni Agents, 70 and 72 
Chincery-lane, London, W.C. — 

Whenever the date applied for differs from the date on which the application was lodged at 
the atent Office, the former is given in brackets after the tille. 


1911 SPECIFICATIONS. 


23,459 KALLMANN. Electric conductors. (16/12/10.) l 
28.4% Art. Ogs. Brown, Boveri & Co. Voltag: regulation of direct-current g2n2rator-. 
(31 42710.) A 
Relates to means for regulating the voltag* of a direct-current generator in which 
only a single electromagnet is employed. This magnet has a vibrating armature and 
r:tracting spring, the mass of th» armature being so small that th» period of its 
oscillations is higher than the period of the oscillations necessary for th? voitag? 
regulation. 
23.683 WorsLey. Hoisting or winding g2ar for arc lamps and oth :r uses. | 
78 853, 28,859 Taytor. Storag: battery separators. 


1912 SPECIFICATIONS. 


535 B.T.-H.Co. (G.E. Ca) Terminals such as contacts and electrcdes in el.ctrical 
apparatus. 
1.157 Watt. Telephone s?rvic? meters. . as 
3,055 MaRcoNrs WIRBLESS TELEGRAPH Co. & Round. Wireless tel:graph r:c.iving 
apparatus. l l l 
3.445 MuiRHEAD. R.c»ption of “call up " signals in wireless telegraphy and oth:r 
purposes. 


3.532 B.T.-H. Co.. TAYLOR. WHITAKER & SpcrBors. Electric distribution syst ms. 
4,529 B.T.-H. Co. & Garton.  D;namo-?l ctric g2nerators. T 
According to this invention a field structure for a dynamo electric machin? is adapt. d 
to give a practically constant voltag> over a wide range of sp:ed. The arrang:ment 
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consists of lamina formed with polar projections and clamped to one or more solid 
plates having similar pole-pi-c2s, the solid portion being of such section as will provide 
wee residual fizld magnetism to ensure that the machine will excite at low 
sp?«ds. 
7.369 SigLBv. Electrically-opsrated automatic piano and like players. 
7,497 WARWICK MACHINERY Co. (1908). (General El:ctric Co.) Turbine dynamo plant. 
7,775 B.T.-H. Co. (G.E. C») Vapour electric devices. 
9,278 Lucas & Jackson. Terminals for electric batteries. 
10,208 WHITE. (Cirson.) Automatic block signalling systems for railwavs. 2 
12,134 BERGMANN EtEkrRICITATS WERKE Axt.-GEs. Sped regulation of asynchronous 
motors. (22/5/11.) 
13.602 ScuurPPIssER. Excess consumption meter for electric circuits. (10/6/11.) 
13,796 FnaENOT. Combination electric lamp bulb and diffuser. 
14.752 Merriam. Electric switches. (23/6/11.) 
15.171 Bauer. Rog:ntrative devices for apparatus for producing Röntgen rays. 
16.241 RAMponHR. Telephones. 
17,854 BRooxiNG & Sr. HgLENs CaBLE & Rusrer Co. Insulating boots and shoes. 
18,632 Heincxe & JasPsR. Production and wireless transmission of el:ctrical oscilla- 
tions. (Divided application on 28,351 /11, 16.12.) 

According to this invention wireless telegraphic communication at short range is 
eff:cted by means of electric oscillations produc.d by apparatus of the type com- 
prising a clos:d primary oscillatory circuit containing capacity and inductance, a 
circuit-breaker and means for transforming the oscillations produc:d within th» said 
primary circuit into oscillations of higher frequency and increased pressure in a 
s condary circuit; and the characteristic features of the invention are that this 
s‘condary circuit is connected to an oscillation having its spark-gap arranged at the 
focus of a parabolic reflector, the oscillations being thus converted into a conc-n 
trated parall3] beam. and that the capacity and inductance of the circuits and the 
length of the snark-gap are mutually adjusted in such a manner that only the hieher 
harmonics of the fundamental oscillation produced in the secondary circuit are trans- 
mitted into space. The higher harmcn:cs are of very high frequency and corre- 
spondinely short wave-length. 

19,069 Siemens & HaALskE& Axt.-GES. 
bustion motors. (26'8/11.) 

23.761 MownER. Electric wire terminal plues. 

23,877 gie os CoMPAGNIE ELectricitats Ges. Plug for electrical plug contacts. 
(20/10,11.) 

26,457 Imray. (Compagnie Générale Radiotelegraphique.) 
length of the spark gaps between electrodes. 

According to this invention the sparking system comprises two or more electrode 
holders, which may ** at rest or in relative motion, and by means of which there are 
S2veral paths across which the sparks may pass. In order to regulate the length of 
thes: sparks th? holders are mounted on cr in a deformable parallelogram, which can 
b» manipulated so as to allow of a relative displac>ment of th» parts, without any 
oth:r movment being affected. 


Igniting current distributors for internal-com- 


Devices for adjusting the 


APPLICATIONS FOR PATENTS. 


Norg.—7 he undermentioned Applications (except those marked t)are not open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open to 
inspection 12 months after the date attached to them, if they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of nventicns. 
When complete Specification accompanies application an asterisk is affixed. 


D:cmber 6, 1912. 
29.233 GampzrR. Apparatus for facilitating the packing of magn:tic mat.rial. 
tion t24,077. 11. 30/12/11, G?rmany.)* 
23,237 BERGMANN ELEKTRICITATS WERKE AKXT.-GEs. 
governors, (20 12.11, G;rmany.)* 


D-c2mber 7, 1912. 
28.270 Bennett. Apparatus for heating water or other liquids electrically. * 
23,284 Lrovp. Electrical adaptor. 
28.297 BLONDEL. Catoptric light apparatus. * 
23,300 VARIABLE SPEED G&AR & Rosson. Electric lighting systems of railway carriages 


or oth °r vehicles. 
December 9, 1912. 
28.316 HOLDEN & CHAMBERLAIN & HookHam. Electricity meters. 
28,327 RoBINSON. Automatic device for limiting and regulating the speed of vehicles 
propalled by internal-combustion engines or by electricity. 
28,332 Goo» & Arnis. Electric heating devices. 
28,343 HAMILTON. Apparatus for driving energy from sea waves. 
28,358 KNIGHT. Ships’ teleeraphs or the like. 
28,359 HENTzEL. Apparatus for heating liquids by electricity.* 
29,409 HurLBERT. Means for controlling electrical devicss.* 
23,412 Ruprecut. Ignition plugs for internal-combustion engines. (11/12/12, Cer- 


many.)* 
D:cember 10, 1912. 

23.437 MorrETT. Shade» supports for electric incandescent lamps. 

28.469 STAUNTON. Magneto-electric machinery. 

23.470 Brown. Electrical sign mechanism. 

23,483 StEMENS-SCHUCKERTWERKE C.M.B.H. Saf.ty device for electric machines. 
(11:12.11, Germany.)® 

23.486 Roose & FiNtAYv.  Sebctive signalling apparatus for telephone or telegraph 
instruments.* 

28.503 GeneraL Composin> Co. G.«.B.H. Arc lights. (11/12/11, Germany.)* 

28.513 BIDDLECOMBE & THomas. Electrical ignition. 

28,519, 28.520 WeurR.in. Process and devic» for the protection of electric accumulators 
when over-flooded by sea water. (25/3/12. Gsrmany.)* . 

28,523 JORDAN, GAMBRELL & QGaMBRELL. Thermo-galvanometers, electric current 
d*t:ctor, rediomet¢rs and the like. 


December 11, 1912. . 
28,538 SiwPLEx Conpuits & WATERHOUSE. Fittings of metallic conduits for electrical 
conductors. 
28,542 Bvu35 & CoOLLINGS. 
6,763 12. 19:3) 
28.565 BAiLEY. El'ctric lamp lock. er 
28.595 Krausz. Anpliarces for producing electric oscillations. 
28,505 RAE & CuNa&D STEAMSHIP Co. 


December 12, 1912. : 

28.619 Hzvwoo». Limit switchs for use in or with machin^ry driven by el:ctric motors. 
28,624 Ra4THSoNz. El ctric arc carbon for us2 in cin:matograph apparatus. 
28,627 Rocers & Rowe. Non-shunt arc lamps.’ 
28.634. 28.635 Hirst & Broox. Electric current-rzgulating and controlling apparatus. 
28.53) Ferra. Thormo-slectric generators. 
28.648 Reto & Wiener. Electric time-keeping apparatus. 
28,665 Evans. (Ooutsche Maschinenfabrik Akt.-Gss., Germany.) 

puli-y block.® 
28,657 Bisag & BT:S. 


(Addi- 


Sprine-controll.d c:ntrifugal 


Electrical heating apparatus. (Divided application on 


(201211. Germany.)* 
Control g»ar for electrical and other machinery. 


Electrically-operated 
X-ray or like photographic apparatus.* 


ecember 13. 1912. . 
28.724 SIEMENS-SCHUCKERTWERKE C.M.B.H. Ho!d rs for readily interchang-able elec- 
trical apparatus. (24;7.12. Germany.)* 
28.728 CannoLite Co. & Weiss. Electric imitaticn candle lamps. 
28.740 GaATH. Dynamo-electric machines. 
28.748 HorLIs?ER. Machin:s for e:n-rating el:ctric current for dual purpos«s. ] 
28.751 Siemens & Hacsxe AKT.-Ggs. T-lephone installations in which the subscribers 
connections ar^ group'd according to th» number of calls. (19/12/11,G:rmany.) 
28,772 RosENBERG. Elctric miners’ lamp. EPA 


THE ELECTRICIAN, JANUARY 17, 1913. 
p R 


PARLIAMENTARY INTELLIGENCE. 
(Continued, from page 734.) 


Mr. SAMUEL expressed his obligation to the Committce for having 
communicated to him the terms of the draft report which had enabled 
him to consult the officials of the Admiralty, the War Office. the Treasury, 
the Colonial Office, the Post Office, and the High Commissioner for South 
Africa, and also of ascertaining the views of some of his colleagues 
directly affected. On behalf of the Government he had to say that they 
were glad the Committce was moving in the direction of sanctury of 
immediate selection of sites for the station and the Government 
would act upon this suggestion. But he would point out that 
under the contract entered into it was contemplated that the contracting 
company would bear the whole of the risk of any failure in the working 
of the stations ; there would be no payment on account, and there was 
to be no ultimate pavments unless the stations proved fully able to do the 
work required of them. He did not think any company could be ex- 
pected to enter into a guarantee of that character unless they had a voice 
in the selection of the sites, as this was of considerable importance in the 
working of wireless stations, and the Government could not, obviously, 
place itself in the position of enabling a contract or to say that on account of 
the selection of sites or on account of some unsuitability in their location 
or character of soil, which he believed to be a matter of importance, or 
through other causes of the kind, the stations were not working satisfac- 
torily and that the fault was due to those who had selected the site. 
Therefore, he thought all that could be done would be to secure options 
on suitable sites. Some time ago he had taken steps to secure sites in 
England on Crown land so that the country should not be put to the 
expense of buving land. He thought the site in England could be re- 
garded as settled. With regard to Egypt, with the co-operation of the 
Admiralty he would send out a commission for the purpose of selecting 
a site there. ‘The option upon a suitable site in Egypt must depend upon 
circumstances, but unless any exceptional difficulty occurred it was 
thought two months from the present time would be sufficient. lt was 
not proposed to wait until the sites were selected for all stations before 
taking active steps for the erection and equipment of those in England 
and Egypt. The commission he had mentioned, or the expert members 
of it, would go on from Egypt to East Africa, and it would also be neces- 
sary to make inquiries in India and Singapore. In reference to the sug- 
gestion in the interim report that whether the stations are erected by a 
contractor or by a Government Department such as the Admiralty, 
certain conditions must necessarily be fulfilled. He had ascertained 
that the proposal that the Admiraltv should be charged with the 
duty of erecting the stations was regarded with even greater disfavour 
now than a year ago. Ina letter he had just received from the Admiralty 
it was stated that the latter's commissioners adhered to the view formerly 
expressed that it is not desirable for the Admiralty to undertake the 
work of erecting or operating the Imperial wireless chain and that the 
Lords Commissioners of the Admiralty do not consider they are in 
a position to do[so. Continuing, Mr. Samuel said the Post Office had 
neither the staff nor the experience to justify it in considering itself 
qualified to undertake the erection of these stations or the direct conduct 
of so large an enterprise. The Committee were impressed bv the urgency 
of the matter and there was danger that a technical committee, unless it 
were limited in point of time in making ite report, might increase the 
delay. lt had been suggested that during the period occupied in the selec- 
tion of sites the technical committee might get to work, but he 
thought it would not be proper to postpone a decision in the matter 
of the system to be alopted until the foundation had been made on thc 
sites and the masts erected. But the character of the masts must 
depend to a great extent upon the character of the system chosen, 
and if thev required a guarantee from a company that their 
stations would do the work required they would have legitimate 
ground for complaint if they were not consulted as to the general planning 
of the stations and to the character of the masts to be erected. The 
experts, if appointed, would, it might be assumed, desire to proceed 
mainly by way of tests and probably be more or less divided in opinion 
on technical points. Unless some limit of time was suggested for their 
decision they would probably find that some system or other claimed to be 
just at the point of proving itself. He would, therefore, suggest that 
if the Committee were appointed a certain date should be fixed for its 
report. He did not consider that Parliament would be justificd in enter- 
ing into any contract with any company whose system had not been 
submitted to adequate practical tests. It was not enough to have 
laboratory experiments, however interesting and promising, over short 
range. Such experiments might be very attractive to experts and might 
influence their opinion. They might influence and properly influence 
financial transactions and induce financiers to form syndicates or com- 
panies ; but he did not think the State should speciulate if there were any 
other course open to it. That had been his view from the be. inning. and 
he held the view very strongly still. The question he thought resolved 
itself into: what systems are in a position to submit themselves to 
adequate tests within a comparatively brief pericd—of a comparatively 
small number of months ? Other systems not so able to submit them- 
selves to tests must necessarily be ruled out, whether a technical com- 
mittee were appointed or not, and whatever the theoretical merits of the 
systems might be. If such tests were desired they could be made by the 
Government, but its own officers and possibly some outside assistance 
from gentlemen whose names, if it were desired, could be submitted 
to this Committee. He did not think that a technical committee would 
themselves go out to San Francisco in order to investigate the working 
of the Poulsen system. Supposing these tests were available and the 
Poulsen Company of America agreed to the testing of their system, the 
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test could as well be made really without the technical committee as with 
it. These are considerations that have occurred to him. Technical 
matters were not the only ones that must be taken into account in deter- 
mining a matter like this. For example, would it be in the interests of 
the State that the contract for such stations as they require primarily 
for stragetical reasons should be placed in the hands of any foreign 
country ? Secondly, could a contract be entered into if it embodied a 
condition that the Imperial wireless stations could not communicate 
with stations on other systems in the territories of other Powers. This 
point was not even mentioned in the draft interim report, and conse- 
quently an opposite conclusion might have becn come to. "There was 
also the question where a test made by a technical committee, if one were 
appointed, say, between California and Honolulu, would show the capa- 
city of an English company to do the same work ; this was a point of 
importance. The question of price had also to be considered. This 
committee is desired for the purpose of advising as to the system to be 
adopted in the first instance, and he submitted that if they are to so 
advise they must take into account not merely whether the Poulsen 
system is a simpler or less ex pensive system than the Marconi. or whether 
the Marconi system having more experience could be more relicd upon 
than the Poulsen, or whether the Goldschmidt is more promising than 
either, but they must necessarily take into account all sorts of other 
considerations, and if they are to advise what system is to be cdopted 
they will really be advising what conclusion this Committec are to arrive 
at in their report to Parliament. There are one or two other points. 
The Government attach importance to getting the stations soon, to 
having stations which could be relied upon to work day and night and to 
having complete freedom to change the system at first adopted if any 
other system proved itself later to be better. The efficiency of the system 
and the price of the stations are also of more importance, but less than 
three I have mentioned. If the evidence before the Committee leads 
them to think that the contract needs any alteration in order to secure 
themselves consideration, well and good. Lastly, as to the constitution 
of the technical committee the Government is ready to do its best to 
carry out any suggestion that commends itself to this committee, but 
after discussion with others we foresee the greatest possible difficulty 
in selecting the individuals to form this committee. If it is to be in- 
dependent both of the Government and of all the various wireless systems 
and is at the same time to consist of men who are really experts in wireless 
telegraphy, and whose opinions will carry the greatest authority, he did 
not know if the committee had in mind any particular names, but if 
so he would be pleased to consider them should the committee propoes 
to go on with this proposition. For his part, after consulting with others, 
he thought he selection of such committee would be a task of the most 
formidable character. 


The Select Committee on Tuesday revised the above-mentioned interim 
report, which was then laid upon the table of the House of Commons. 
The Committee desire that this interim report. shall be endorsed by the 
House before they resume their inquiry, and their meetings have been 
adjourned with this object. The report (following the suggestion of Sir 
Henry Norman and the Postmaster-General) recommends that the 
Government proceed at once to acquire suitable sites for Imperial wireless 
stations, and that a committee of independent experts, with a chairman 
of judicial or administrative capacity, be appointed to report, within 
three months, on the merits of the various systems. 

It must be borne in mind that the interim report only deals with the 
scientific and technical matters. 'The House of Commons will probably 
receive it without discussion. It is expected that the Committee will 
meet in the meantime to discuss non-technical matters, and will then send 
in another interim report on these matters. The question of the ratifi- 
cation of the agreement (the remaining principal question) will be left 
entirely in abeyance until the scientific committee has reported. 


In the House of Commons on Wednesday, the Postmaster-General 
said the recommendations of the interim report, in their present form, 
substantially met the representations made to the Committee on behalf 
of the Government, and the Government would be glad to give imme- 
diate effect to them. 


TELEFUNKEN WIRELESS SYSTEM. 


In the House of Commons on Tuesday Major Archer-Shee asked the 
Postmaster-General if he could state the cost of the Telefunken equip- 
ment for a 2,000- mile simplex station offered in a tender sent in by Messrs. 
Sicmens Brothers & Co., and whether this offer was subsequently with- 
drawn owing to an agreement with the Marconi Company. 

Mr. H. SAMUEL, in a written rephy, stated that there was no tender from 
Messrs. Siemens Brothers & tu. and-eonsequently no withdrawal. About 
the end of February, 1912, à representative of the firm came to see the 
secretary of the Post Office on the subject of automatic telephones, and 
at the close of the interview mentioned incidentally that Messrs. Siemens 
contemplated manufacturing wireless telegraph apparatus on the Tele- 
funken principle in this country. Upon this the secretary asked him 
what a 'l'elefunken equipment for a 2,000-mile station would be likely to 
cost, and particulars were subsequently furnished by the company. They 
were not, however, on a basis comparable with that adopted for the 
stations of the Imperial chain. The estimate was for an equipment to be 
delivered in England, and not for the erection of stations in selected parts 
of the Empire. Provision was for single stations and not for the duplex 
stations proposed by the Marconi Company. It did not include duplicate 
power plant, but only a certain number of spare parts, nor was provision 
made for automatic receiving. For an equipment of this character the 
price was put at £23,000. 
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MUNICIPAL ACCOUNTS. 


Long Eaton.—The accounts of the electricity department for the 
year ended March 31 last show capital expenditure £36,077 (ro 
increase during the year) and the loan outstanding is £26.953. 

Revenue was £7,779 ( = 1-339d. per unit sold), compared with £7,856 
in previous year, total working ex penses were £4,097 ( = 0-732d.), compared 
with £4,156, gross profit was £3,682 (-=0-657d.), com pared with £3,700. 
interest and instalment of loan amounted to £2.537 (== 0-453d.) and the 
net profit was £1,145 (= 0-204d.), com pared with £1,163. Units generated 
were 1,627,670 (against 1,591,994) and sold 1,344,170 (1,335,043). 


COMPANIES’ MEETINGS AND REPORTS. 


BUENOS AYRES LACROZE TRAMWAYS.CO. (LTD.)—The gross receipts 
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FINANCIAL MATTERS. 
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for the vear ended June 30 last were $5,050,828, against 84,681,320, the | 


net earnings being $2,172,947, compared. with $1,838,368. After 
deducting the amounts paid for amortisation and interest on debentures 
the net balance was $1,096.089. The directors propose to place 5 per 
cent. to reserve ($79,959), to pay 5 per cent. to the directors ($79,959), 
4 per cent. to the Syndic ($7,996), $11,455 to accident fund, $366,802 
to special fund for renovations, and $1.125,000 to the shareholders, 
leaving $24,918 to be carricd forward. 

KAMINISTIQUIA POWER CO. (LTD.)— The report for the vear ended 
Oct. 31 last states that the gross revenue was $243.900 and operating 
expenses, &c., to $31,700, leaving a net balance of $212,200. Fixed 
charges absorb $82,400, leaving $129,800. Dividends amounting to 
4 per cent. have been paid (against 3 per cent. for 1910-11). $25,000 has 
been transferred to contingent account and $10,000 written off for 
depreciation and renewal reserve, leaving $14,800 to be carried forward. 
A considerable amount of new business was obtained in addition to 
increased business with existing customers. | 
=- WILLAN8 & ROBINSON (LTD.)—We have been supplied with the 
following note of the proceedings at an ordinary general meeting on the 
9th inst., when the directors’ report and accounts for the year to June 
last were adopted : '' Towards the close of 1911 necessity arose for exer- 
cising the borrowing powers given in 1910. to mect heavy payments in- 
curred over Queen's Ferry lawsuit and to finance the increasing volume of 
work. The loss on the year’s trading showed the low level of prices and 
insufficiency of work. Larger contracts under better conditions and at 
somewhat better prices have been secured, and the company's shops are 
well supplied with work. More working capital is, however, required. 
The figure at which Queen's Ferry works stand in the balance-sheet is 
unlikely to be realised. In view of negotiations which vitally concerned 
the company's future it was found advisable to dispense with the cus- 
tomary half-vearly meeting in April. These negotiations have been 
concluded. The proposals are : The 4 per cent. and 5 percent. mortgage 
debentures to remain at present total, £248,828. Issue of £30,000 
new preference stock 6 per cent. cumulative (Class A) with option to sub- 
scribers to take up one Is. ordinary share with each £5 allotted (this new 
stock to be offered in first instance to existing shareholders). Issue of 
Class B preference stock 4 per cent. cumulative, to he allotted to existing 
shareholders in exchange for present shares as follows: Preference 
shares, £2 stock for every share of £5 nom. value ; ordinary shares, 2s. 6d. 
stock for every share of £1 nom. value. This means writing down 
£333,330 preference shares and £66,666 ordinary shares, making a total of 
£399,996 to a total of £141,665. — Issue of 30,000 new ordinary ls. shares, 
6,000 of which are to be reserved for subscribors of Class A and 24,000 will 
be subscribed by incoming parties, whom it is propo:ed shall be asso- 
ciated with the company. The revised capital will therefore be £421,993, 
against the present capital of £618,821. 

'" At a subsequent extraordinary general meeting resolutions were 
passed agreeing to the proposed rearrangement of share capital.” 


NEW COMPANIES, MORTGAGES & 
CHARGES. 


" NEW COMPANIES. 


CREDENDA CONDUITS CO. |:LTD.) (126,340.) —Reg. Jan. 6, capital 
£50,000 in £1 shares, to take over the business of manufacturers of and 
dealers in conduit tubes and fittings and other electric lighting and 

wer apparatus carried on in Birmingham, asa branch of the business 
of Tubes (Ltd), as the ''Credenda Conduits Co." Tubes (Ltd.) 
guarantee 8 percent profit on paid-up capital (not exceeding £50,000) 
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directors are John Chamberlain, J. 
Tone director). The two first-named are nominees of Tubes 
. ©, GOODMAN & CO. (LTD.) (126,387.)— Reg. Jan. 8, capital £2,000 
in £1 shares, to carry on the business of m chanical and electrical 
engineers, manufacturers of machinery, tool m kers, &c., and to adopt 
an agreement with C. W. Bailev and A. Weir. Private company. First 
directors are C. W. Bailey, A. Weir and W. S:ewart. 


H. L. MORTON & PARTNER (LTD.) (126,437.)—Reg. Jan. 10, capital 
£1.000 in £1 shares, to take over the business of Repoussé art metal, 
electric and other sign designers and worker’, &c., carried on at the 
Empire Sign Works, Sheffield. Private company. 


NATIONAL ELECTRIC & MOTOR CORPN. (LTD. (126,074)—Reg 
Dec. 20, capital £500 in £1 shares, to take over the business of the 
Consolidated Electric Works & Appliances (Ltd.) (incorporated in 
1609), carried on at Canonbury, and the vendors' interest in & British 
patent granted to G. Ottino for improvements in rotary valve engines. 
First directors: T. E. Ward and four others to be appointed by the 
subscribers. 

J. W. SMITH (LTD) (125,428.)— Reg. Jan. 10, capital £1,C00 in £1 
shares, to carry on the business of electricians, mechanical engineers, 
manufacturers of and dealers in electricity, &c. Private company. 
First directors are W. Langley and J. S. Smith (both permanent). 


MORTGAGES AND CHARGES. 


` BRECKNELL, MUNRO & ROGERS (LTD.)—Third mortgage debenture, 
dated Dec. 5, 1912, to secure £500, charged on general assets. Holders: 
Mrs. F. Rogers, A. E. Rogers and Dr. K. Rogers, 

X. L. ELECTRIC CO. (LTD )—Debenture, dated Jan. 6, 1913, to secure 
£1,000, charged on company’s undertaking and present property, in- 


cluding uncalled capital (subject to prior charges). Holder: Capt. 
C. Wiener. 


CITY NOTES. 
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. MEMORANDA (Jan. 16).—Bank rate 5 per cent. (since Oct. 17, 1912.) 
Price of silver, 29d. per oz Consolas 74}—75 for money; 11j—195$ 
for account. Consuls Pay Day. Feb. 5; Stock and Shares Continua- 
tion Days, Jan. 28 and Feb. 1l. Ticket Daya, Jan. 29. and Feb. 12. 
lir a Jan. 30 and Feb. 13 ; Mining Shares Carry Over Day, Jan. 27. 

17ES OF METALS (London). —OCopper, cash, 704 ; three months, 70£. 
Lead, Eng'ih. 171—174: Foreign, 101—174, ; Spekter, 26—26} ; 
Tin, English, 231—232; Foreign, cash, 228]; three months, 227 
Iron, Cleveland, cash, 65/10 ; three months, 66/10. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—A balance dividend of 
£1. 103. per cent. on the ordinary consolidated stock, a balance divi- 
dend of £1. 10s. per cent. on the preferred stock and a first and final 
dividend of £1. 10s. per cent. on the deferred stock of this company for 
the year ended Dec. 31 (all payable Feb. 1), less income taz, has been 
declared, making £3. 15s. per cent. on the ordinary, £6 per cent. on 
the preferred and £1. 10s. per cent. on the deferred for the past year. 
CENTRAL LONDON RAILWAY C0.— [It is announced that holders of over 
75 per cent, in the aggregate of the ordinary, preferred and deferred 
ordinary stock have agreed to transfer their holdings, pursuant to the 
proposals recently made by the Underground Electric Railways Co. of 
London, (Ltd.), and the scheme has therefore become operative. 
DEAR PETROL PROBLEM.—-In view of the great increase in the price 
of petrol and of a probable further increase a new company has been 
formed, to enable a supply of pet ‘ol to be obtained to compete with the 
existing petrol companies. ‘ine new company, of which the Earl of 
Carrick is chairman, and which has a share capital of £890,000, is the 
Motor Owners’ Petrol Combine (Lid.), and the other directors are Lord 
Arthur Cecil, Lieut.-Col. F. J. Paul Butler, Mr. Charles Jarrott, Mr. A. E. 
Hodgson and Mr. C. T. Part. In a circular issued by the new company 
it is stated that the pent position is due to all supplies of petrol being 
imported int» Eauland by a few conceras (under foreiza control), who are 


' making profits amounting to millions sterling per annum, and the object 
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.of the combine is to secure some of the profits for the actual consumers. 


DIRECT UNITED STATES CABLE CO, (LTD.)—The board have resolved 
to pay an interim dividend of 2s. per sh we (less tax). being at rateof 4 
per cent. per annum for the quarter ending Dec. 31 and payable on 
the 31st inst. | 

KALGOORLIE ELECTRIC TRAMWAYS (LTD).—The December traffic 
receipts were £3,206, and for the year ended Dec. 31, £37,810. 


MEXICAN LIGHT & POWER CO. (LTD.)—A dividend of 1 per cent. has 


until April, 1916, and so long as they dischargo this obligation they been declared for the quarter ended Dec. 31 on the ordinary shares, 
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Money Miss Pig ath Ord 
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5 per Cont.Cum. Pref. ........ 
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City of Buenos Ayrss Tam Co. (199083 
t>. 4perCent. Dob, 3 
volombo Tr. & Ltz. 5% lat M 
Havana Elec. En n. c ME Cx si 35 5) 
year Coup. Bis. ....... ertet 
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Mort. sb5s, *—*.»90*€.06€20*902050*9€9€8500299 
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Da. 6 sr Cent, ^ B * Ditto [MENSEM 
Lisbon Elec. Trams, Ord............. 
tDo. 6 per Cent. Cum. Pref......... 
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Dsbi...... 
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‘The Marconi Inquiry. 

THE decision to present an interim report and to adjourn 
for a time the consideration of the principal questions sub- 
mitted affords us an opportunity of briefly reviewing the 
proceedings before the Select Committee which has been 
inquiring into the circumstances attending the negotiations 
and completion of the Marconi contract and agreement in 
connection with the Imperial Wireless Telegraph Chain. 
The Committee is now engaged in inquiring into what may 
be termed the more personal matters, which the Committee 
has to investigate, with which we have but little concern. 
The only point that really comes up for criticism at the pre- 
sent time is that of “ urgency.” Those who have read the 
very complete record of the proceedings before the Committee 
which have appeared in our columns from week to week will, 
we think, have arrived at the conclusion that this matter of 
urgency has failed somewhat of proof. Events have shown,we 
think, that the Government Departments which put forward 
the plea of extreme urgency have been somewhat pre- 
cipitate, and are to that extent responsible for the situation 
. which their contention has occasioned. There is one phase 
of this urgency claim that appears to have been overlooked 
bv the witnesses. There has been talk in other places of 
cable-cutting by belligerents, but no one has come forward 
with any evidence for or against the possibilities in this 
‘direction, and surely this has a distinct bearing upon the 
question of urgency as it refers to the proposed wireless 
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chain. We think, indeed, this cry of the danger of cable- 
cutting has been overdone. We are told, of course, that 
the urgency has particular application to the British 
Empire, but we think it might very well have been pointed 
out that, with our great network of submarine telegraph 
cables to all parts of the Empire, urgency is not quite so 
self-evident, and that, however urgent matters may be for 
other nations possessing colonies or requiring protection 
for their shipping and food supplies, so far as the British 
Empire is concerned settlement of the Imperial wireless 
question might very well await developments to som? extent. 
Everyone connected with that side of electrical work i8 
wel aware that progress is rapid. Certainly several 
systems, and the Marconi system among these, are making 
good progress, and if it is admitted, as it may very well be, 
that wireless telegraphy may be of supreme importance to 
the British Empire, it must also be remembered that the 
British Empire has already a much more perfect means of 
intercommunication with all its vulnerable points than any 
other countrv in the world. This is a phase of the existing 
situation which does not appear to have had due weight 
with the State Departments which have pressed forward 
the question of urgency, we think with undue insistence. 
We are of opinion, therefore, that the recommendation of 
the Select Committee for further investigation on the 
technical and scientific side will be welcomed by the elec- 
trical profession and industry, and will be found to be in the 
public interest. 


The Marconi Company's Position. 

From the Marconi Company's point of view, the agree- 
ment with the PosTMASTER-GENERAL, the tender upon 
which the agreement is based, and the specifications which 
have been the subject of so much discussion, are, all of them, 
the result of negotiations between their skilled officials and 
the representatives of a Government Department. We 
think the electrical profession and industry will be in 
sympathy with the company’s desire to retire from an 
undertaking which has entirely changed its character since 
July, 1912, the date of its acceptance. The Company, as a 
party to the agreement, has not in any way suffered in the 
proceedings before the Select Committee, either in prestige 
or reputation, and it stands to-day (if urgency is agreed 
and the Telefunken system is ruled out on the grounds 
put forward at the inquiry by the Government witnesses) 
as it stood in the early davs of the negotiations, the owners 
of a system which has proved itself to meet most nearly the 
demands of the British Post Office. There seems to be 
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a general agreement that the Company was able to 
drive à good bargain from the fact that they were in the 
unique position of being first in the field, and able to demon- 
strate their system in a manner that appealed to a large 
number of the chief officials of State Departments. It is 
not unusual, in other branches of industry, for similar 
advantages to accompany pioneer work. It may come to 
pass even yet that the contract will go to the Marconi Wire- 
less Telegraph Co. ; but, whether this be the case or not, 
the Select Committee has served a useful purpose in directing 
attention to the several systems of wireless telegraphy 
which are likely to be at the service of mankind in the early 
future, and this without weakening in the least the public 
admiration for the great work done by Mr. Marconi and 
his colleagues. 


Sees 


Steam Turbines. 


ENGINEERS have come to consider the efficiency of the 
steam turbine as having reached a figure which is not 
capable of much improvement, and they have rather looked 
to the development of the gas turbine as being the next 
step in progress. This view must now be modified after 
the statement by Mr. S. Z. pe FERRANTI, in his recent 
James Watt anniversary lecture, which is reported else- 
where, to the effect that he has been experimenting upon 
steam turbines in which the steam is used in a way differing 
somewhat from accepted methods. The new method con- 
sists in re-superheating the steam after it has passed through 
one of the stages of the turbine, and using high tempera- 
tures, which is rendered possible by coating the steel 
blading with sheet nickel. The particulars that are 
. given are, unfortunately, somewhat slender, but the interest- 
ing fact is mentioned that a 5,000 n.p. turbine on this system 
was found to consume only 7 lb. of steam per shaft horse- 
power-hour. By way of comparison, we mav refer to the 
trials of à modern 6,250 kw. turbo-alternator at the Dunston 
generating station, Newcastle-on-Tyne, which, although 
rather larger, and therefore tending to a more economical 
figure, is sufficiently near to this size to give something of a 
comparative result. In this case the steam per kilowatt-hour 
was 11-8 lb., or about 8:8 lb. per electrical horse-power hour. 
After allowing for the inefficiency of the generator, it will be 
seen that this figure is very materially higher than that 
obtained by Mr. FERRANTI. The economy of the new method 
is still more evident from the expectation that a consump- 
tion of less than 6 lb. of steam will be obtained, giving a 
thermal efficiency of over 24 per cent. We congratulate Mr. 
FERRANTI on these figures, and we are glad that progress 
of this kind should be made in Great Britain, which is so 
essentially the home of the steam engine. 


D d 


Progress in Electricity Supply. 


(Ireland), Caldy, Charleville and Honiton, whilst Govan 
retires, becoming absorbed in Glasgow. 
cooking and heating loads continue to increase. The 
horse-power of motors connected in Glasgow has increased 
by 3,200 H.P., and in Leeds by 3,460 H.P., to mention two- 
examples only. The Westminster Company are to be con- 
gratulated on 300 kw. of cooking load connected, whilst 
the Eastbourne station has 14 “ Tricity " cooking ranges. 
connected to its mains, and 400 radiators. Extensions of 
plant take the form chiefly of steam turbines and Diesel 
oil engines. Maximum loads and the number of consumers 
have increased all round, and perhaps a healthy sign from. 
the point of view of the electrical industry is that the price 
of gas tends to fall. 


ie 


REGARDING the use ‘of electric light, many provincia 
towns are far ahead of London. In one town with which 
we are acquainted every new house is wired for electric 
light as a matter of course, down to £20 villas and flats. 
Of the older houses, whenever one falls empty, the house 
agent has it wired before attempting to sell it or re-let it. 
This is because the inhabitants are well educated in such. 


matters, and would not consider for a moment taking a. 


house unless it were wired. On the other hand, a man 


looking for a house in the north of London recently was. 


informed by the house agents to whom he applied that no 
houses in the district under a rental of £60 or £70 were 
wired. There would appear to be a need here for further 


educational work. 
— Él — 


Telegraphic Breakdowns. 

SERIOUS disorganisation of the telegraph system in the 
North was caused by the storm last week, and many towns 
were telegraphically isolated. The  North-East suffered 
the most, from Boston to Newcastle-on-Tyne, and north 
of Sheffield and east of Leeds. In Scotland, Dundee and 
Aberdeen were affected. The destruction of overhead 
wires was exceptionally heavy, probably owing to the snow. 
A question was asked in the House of Commons this week 
as to the extension of underground telegraph wires so as to 
avoid such interruptions. In reply to this the POSTMASTER- 
GENERAL said that the value of underground wires had been 
greatly exaggerated ; they were not so suitable as aerial 
wires for transmitting telegraphic messages, owing “ to the 
difficulties of installation and other technical reasons." 
Communication by underground wires was also slower than 
by aerial wires. It had been suggested to him to use the 
trunk telephone lines, when the telegraph lines were down, 
and also that wireless telegraphy might be employed. This 
seems rather an off-hand treatment of the question. Tele- 
graphy is such an essential part of evervday life at the 


Wirh this issue a further instalment of our annual tables / present day that the failure of telegraph wires causes very 


appears. This is Table I., dealing with generating stations 
which have no traction load, and it is, perhaps, the most 
important and interesting of the series. 


If in the case of , matters. 


considerable inconvenience, and as overhead wires are so 
susceptible to storms something ought to be done to remedy 
Probably the real stumbling block is the expense. 


some few small undertakings progress is not very apparent, involved. for it is well known that underground telegraphic 


yet in the large majority of cases the figures indicate a communication has made considerable progress in the last 


steady advance. Some small undertakings appear for the 


few years. The attitude of the PosTMASTER-GENERAL 


first time this year, among which are Beauly, Belturbet seems scarcely what might have been expected. 
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Electric Lamps for Use in Coal Mines.— The Home Secre- 
tary gives notice that he has made an Order undvr sec. 33 of 
the Coal Mincs Act, 1911, approving, subject to the conditions 
specificd in the Order, the Hailwocd Lamp No. 1 and the 
Oldham Emergency Electric Lamp for use in all mines to which 
the Act applics. The Oldham Lamp is approved only for use 
in work of rescue or exploration in the case of an accident or 
other emergency, or by officials. The official specification of 
these lamps can be obtained from.the Government printers. 


Electrification of the Milwaukee Railway.—The president 
of the Chicago, Milwaukee & St. Paul Railroad recently stated 
that his company has contracted for the conversion to electric 
traction of about 450 miles of the main line in Montana and 
Idaho. The installation will be completed as soon as pos- 
sible, and is expected to be in full operation in three years. The 
large number of water powers in that section under practically 
the same ownership and management should tend to the suc- 
cess of the scheme. 


Chadwick Trust.—The first course of lectures under this 
Trust, which was founded in 1895, is to be given this year in 
London, and certain provincial towns, including Glasgow and 
Bristol. The object of the trust is the promotion of sanitary 
science in all or any of its branches, and the lectures will deal 
with subjects of this nature. They will be free and open to the 
public, but will be of a character to attract post-graduate and 
advanced students of engineering, medicine and cognate 
sciences. The Secretary to the Trust is Mrs. Aubrey Richard- 
son, 8, Dartmouth-street, Westminster, London, S.W. 


Royal Engineers (T.F.).—Robert B. Tasker (late cadet, 
Leeds University Contingent, Senior Division, Officers’ Train- 
ing Corps) has been appointed Second Lieutenant in the 
Northern Air-Line Telegraph Company, Northern Command 
Telegraph Companies, Royal Engineers (Army Troops). 

The London Electrical Engineers (Territorial Force), whose 
Head Quarters are at 46, Regency-street, Westminster, require 
a few smart young men to fill vacancies on the strengths. Recruits 
can be medically inspected and enlisted on the evening of Feb. 
4 next. Full particulars can be obtained at Head Quarters. 


Accident on the Piccadilly Tube.— The report to the Board 
of Trade of Sir Horatio Yorke on the accident which occurred 
at Caledonian-road station on the Piccadilly Tube on September 
4th last has just been issued as we go to press. After reviewing 
the circumstances of the accident, the report concludes with the 
opinion that there is no reason whatever for suggesting that 
automatic signalling has proved a failure. With proper attention 
it may be regarded as the safest system which can be adopted 
on the underground electric railways of London. We shall 
refer to this report at greater length in our next issue. 


The Lighting of Factories and Workshops.— It is announced 
that the Home Secretary has appointed a Committee to inquire 
and report as to the conditions necessary for the adequate and 
suitable lighting (natural and artificial) of factories and work- 
shops, having regard to the nature of the work carried on, the 
protection of the eyesight of the persons employed, and the 
various forms of illumination. The members of the Committee 
are :—Dr. R. T. Glazebrook, C.B., F.R.S. (chairman); Mr. 
Leon Gaster, Prof. F. Gotch, F.R.S., Mr. J. Herbert Parsons, 
Mr. W. C. D. Whetham, F.R.S., and Sir Arthur Whitelegge, 
K.C.B. The secretaries of the Committee are Mr. D. R. Wilson 
and Mr. C. C. Paterson. Any communications on the subject 
of the inquiry should be addresscd to Mr. D. R. Wilson at the 
Home Office. 


Cable Interruptions and Repairs. 

Date of yog An ‘Date of Repair. 
Latakia—Palura ............... May 26,1910 ... — 
Scalamova—Samos ............ April 21, 1912 ... 
Marmariza—Rhodes............ April 21, 1912 - 
Bessika—Tenedos  ............ April 24, 1912 — 
Poulocondore—Pontianac...... July 5, 1912 — 
Tokyo - Guam........ ...... . ae. Sept. 10, 1912 = 
Bissao—Bolama ................. Dee. 7, 1912 
Cayenne— Salinas ............... Jan. 2, 1913 Jan. 17, 1913 


Paramaribo—Cayenne Dec. 24, 1912 Jan, 20, 1915 


Street Lighting in France.—Accordine to “ L’Flectricien,’” 
of 10.000 townships in France having more than 1,000 in- 
habitants about 6,000 are without any public lighting. Of the 
remaining 4,094, there are 1,249 lighted by gas, 2,763 lighted 
by electricitv, and 172 by acetylene. 


Morse Code.—An order of the U.S. Navy Department, 
states that the International Morse code of signalling is to be 
adopted throughout the naval service in place of the Myer code. 
The International Morse code is applied when in communica- 
tion with the army, between vessels of the navy, and naval 
vessels and shore stations where radio, “ wigwag,” occulting 
hight and sound signals, Ardois and Very systems are employed. 


Reduction in Cost of Electric Lighting in Germany.—An 
interesting diagram in the ** A.E.G. Zeitung ” shows the annual 
cost of electric lighting in an average four-room dwelling in 
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ANNUAL Cost FOR LIGHTING A FOUR-ROOM DWELLING FROM 1896 TO 
1912. 


Berlin during the period 1896-1912. The price for current is 
that charged by the Berlin Electricity Supply Works. We 
reproduce the diagram herewith. 


Universities and the People.—In a recent letter to “ The 
Times," Mr. Joseph King, M.P., gives some interesting statistics. 
of the population, scholars enrolled in elementary schools, and 
university students of the three great European nations, 
Germany, France and the United Kingdom. It appears that 
we have 30,000 fewer university students than Germany and 
13,000 fewer than France. The figures are :— 


Population. Elementary University 
scholars. students. 
German Empire ...... 60,641,275 ...... 10,224,125 ...... 57,300 
France .................. 39,376,000 ...... 5,629,906 ...... 40,000 
United Kingdom ...... 45,005,833 ...... 7,587,276 ...... 27,000 


The proportion of university students to population and to 
scholars in elementary schools is shown by the following 


figures :— 


Students per Students per 10,000 


10,000 of of elementary 
. population. scholars. 
German Empire ............... 04d ^ue 56 
lucu e t. 4O- Geirs 71 
United Kingdom ............... D. —— ebbe 35 


The stationary birth-rate in France is qualified by the quality 
of the population, intellectually and technically, being superior 
to that of other nations. But the serious fact, Mr. King pointe 
out, is that, in proportion to our population, we have six men 
at the universities where France has ten, and in proportion to 
our elementary school children we have one university student 
where France has two. Compared with Germany we stand 
only slightly better. 


Widening on the District Railway.—A Paper describing 
the widening of the London & South-Western and Metropolitan 
Railways Cos.’ lines between Ravenscourt Park and Turnham 
Green was read at a recent meeting of the Institution of Civil 
Engineers by Mr. E. A. Ogilvie. The widening was intended 
to provide independent tracks for the trains of the two com- 
panies. The works comprised the widening of a brick viaduct 
about 53 chains long, the erection of nine steel girder bridges, 
the reconstruction of two stations, and the building of a new 
one at Stamford Brook, and large additions to the earthworks. 
west of Turnham Green station. It was necessary, in addition 
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to widening the track, to provide for the crossing of the two 
‘companies’ lines at different levels, if complete separation of 
their traffics was to be attained, and thus do away with the 
serious delays inseparable from a crossing on the level. It was 
found that the best point for a crossing was west of Turnham- 
green Junction, as the South-Western lines were there on a 
falling gradient, while those of the Metropolitan District were 
practically level; and that, by slightly raising the latter lines, 
sufficient headway for a crossing was obtainable. The works 
were started on September 1, 1910, and were brought into 
use on December 3, 1911. Between 1:30 a.m. and 7 a.m. on 
December 3, being the time available for the conversion of the 
old system to the new, there was a large amount of linking-up 
of tracks and other work to be done, and careful preparations 
had to be made to ensure there being no hitch in bringing the 
new scheme into use. The whole of the permanent way and 
signalling for the new track had, of course, been completed 
where possible, but a certain amount of work had to be done 
besides the linking-up. Several hundred. yards of filling had 
to be deposited at the top of the temporary incline leading from 
the temporary junction at Fisher’s-lane, which had been in 
use during the whole of the time the works had been in hand ; 
this was done by drawing train-loads of ashes on to the site 
as soon as the last Ealing train had passed. At Studland-street 
Junction the old signal-cabin had to be removed and the tempo- 
rary points and crossings taken out to allow the linking-up 
of the four tracks at this point. The whole of this work was 
completed within the time available, so that the first train was 
able to pass over the new track to schedule time. Since the 
completion of the scheme the Metropolitan District. Railway 
Company has been able to increase the number of trains to 
and from the western suburbs by more than 40 per cent. 


Current Topics. 


. Subjects of current interest dealt with in this issue include 
the following :— 


Mr. R. Livingstone contributes an article on '' 
- Points in Armature Construction " (p. 759). 

We give an abstract of Mr. W. H. Whysall's Paper ** The Use of a 
Large Lighting Battery in Central Station Supply," read before the 
Institution of Electrical Engineers (p. 752). 


In delivering the James Watt anniversary lecture, at Greenock, 
Mr. S. Z. de Ferranti gave some interesting particulars of a new type 
of steam turbine he has designed (p. 768). 

We give an account of the discussion, in London, on Prof. Miles 
Walker's Paper on ‘‘ The Design of Apparatus for Improving the 
Power Factor of Alternating-Current Circuits ° (p. 763). 


Last Friday Sir J. J. Thomson gave a discourse at the Royal 
Institution on *' Further Applications of the Method of Positive 
Rays " (p. 765). 

Parliamentary.— The sittings of the Select Committee of the House 
f Commons on the Marconi agreement were resumed on Monday and 
continued during the week (p. 771). 


Legal.— An interesting judgment of a Divisional Cour on the con- 
struction of the regulations for the use of electricity in mines is given 
on p. 774. 


The action of Braunstein v. Gractz for damages for alleged breach 
of agency agreement is reported on p. 774. 


Directors’ Reports. —The reports of the directors of the Chatham & 
District Light Railways Co., East London Railway Co., Gt. Northern 
& City Railway Co., Lanarkshire Tramways Co., and Yorkshire 
(West Riding) Electric Tremways Co. are abstracted. 


Some Mechanical 


PERSONAL. 


The General Purposes Committee of Stepney (London) Council 
recommend that the salary of the borough electrical engineer (Mr. 
W. C. P. Tapper) be increased from £750 to £800 per annum, with a 
further increase on Jan. 1, 1914, to £850 per annum. 

King Haakon of Denmark has conferred upon Dr. Valdemar 
Poulsen and Prof. P. O. Pedersen the Gold Medal of the Danish Order 
of Merit, at the same time congratulating these eminent scientists 
upon their labours in the cause of wireless telegraphy and telephony. 


At the invitation of the Victorian Institute of Electrical Engineers ' 


Mr. Justus Eck gave a lecture on “ Indirect Arc Lighting ” in Mel- 


bourne on December 13th last. Mr. Eck is now making a tour 
through Australasia, and will return home via Canada. 


Mr. John Coates, M.Inst.C. E., senior partner of John Coates & Co., 
35, Victoria-street, S.W., has been appointed to carry out the 
work of the inspection of material purchased for the Commonwealth 
railway construction and rolling stock in connection with the Austra- 
lian Trans-Continental railway. 


Mr. Graham Montague. A.M.I.E.E., of Bristol, who recently 
accepted an appointment as electrical engineer to the publie works 
department of the Egyptian Government, left for Cairo on the 23rd 
inst. 


LÀ 


Dr. Frederick G. Donnan, Ph.D., F.R.S., professor of physical 
chemistry at Liverpool, has now been appointed (as from March 30 
next) to the chair of general chemistry. tenable at University College, 
in succession to Sir William Ramsay, resigned. 

Mr. J. J. Chiswell informs us that he has resigned his position with 
the Brimsdown Lamp Works (Ltd.) as from Dec. 31. 


APPOINTMENTS VACANT AND FILLED. 


À young engineer is wanted for the supplies department of a large 
manufacturing firm. See advertisement. 


À large manufacturing and contracting firm advertise for a young 
electrical engineer for their wiring department. 

Shanghai Municipal Council require a meter tester. with experience 
in testing single and three-phase meters and knowledge of measuring 
instruments for their electrical department. Commencing salary 
170 taels (about £21) per month, rising to 190 taels in third year. 
Applications to Messrs. Preece, Cardew & Snell, 8. Queen Anne's- 
gate, Westminster. S.W., by Monday, Feb. 3. See an advertise- 
ment. 

Wolverhampton Corporation invite applications for the position 
of engineer and manager of their electricity undertaking. Commenc- 
ing salary £600. Applications to the Chairman of the Electricity 
Committee by 10 a.m. Feb. 10. 

Pretoria (Transvaal) Council have appointed Mr. À. Evans as 
traffic superintendent of their tramways, at £420, rising to £500 per 
annum. Mr. Evans has been acting traffic superintendent for the 
past six months. 

Mr. H. K. Benson has resigned his position of mains superintendent 
at Swansea. Mr. A. Rees, station superintendent, is to be appointed 
chief assistant engineer at £250 per annum, and Mr. A. Ritches, 
senior charge engineer. is to be advanced to the position of station 
superintendent at £160 per annum. 

Owing to the appointment of Mr. J. M. Dawson. who for the last 
seven years has been engineer-in-charge at the electricity works of 
the Stoke-on-Trent Corporation (formerly of Hanley Council), to the 
position of engineer-in-chief of the Bethnal Green (London) Board of 
Guardians, a vacancy was created on Mr. Yeaman's staff, and as the 
new power house will shortly be running, two appointments were 
made from the selected candidates, namely, Mr. F. Hurst, who was 
charge engineer in the Runcorn generating station of the Mersey 
Power Co., and Mr. A. McK. Kissack, who was erecting engineer 
for the British Westinghouse Co. 


a te Qm 


INSTITUTIONS AND SOCIETIES. 


Students’ Section of the Institution of Electrical Engineers.—Mr. 
G. W. P. Page has been elected honorary secretary of this section in 
place of Mr. J. Mould, who has resigned owing to pressure of business, 

International Congress of Applied Chemistry.—‘‘ Metallurgical and 
Chemical Engineering " reports that there seems to be some mis- 
understanding among members of the Eighth International Congress 
of Applied Chemistry as to its printed report. This report will con- 
sist of 26 volumes of original communications, one volume of dis- 
cussions, one volume on the Congress meeting itself and an index, or 
a total of 29 volumes. or about 6,500 pages. Prior to the Congress 
24 of the 26 volumes of original communications had been printed ; 
the two additional volumes of original communications have since 
been set up in type and the manuscript for the discussions and for 
the volume on the Congress itself has been practically completed 
since Nov. 4, 1912, but is still awaiting manuscript from a few belated 
but important contributors, both here and abroad ; the index cannot 
be prepared until all matter is in type and ready for printing, but 
most of this work is finished for the first 26 volumes. 

Royal Institution.—Yesterday Prof. B. Hopkinson, F.R.S., de- 
livered the first of two lectures at this Institution on “ Recent 


am ee 
— — — LÀ — —À — —— ———— 


—— o — À 74 
— À——— ” —Ó—MMÀÓÀ M— M—À — 


Research on the Gas Engine," and on Saturday, Feb. 8, Sir J. J. 
Thomson, F.R.S., begins a course of six lectures on ‘* The Properties 
and Constitution of the Atom.” 


Western Section of the Institution of Electrical Engineers.—A 
meeting was held at Carditf, on Monday, Jan. 13. when the discussion 
on Mr. T. Schontheil’s address on ** Overhead Transmission Lines ” 
was resumed. i 

Mr. JacoB stated that in England the maximum length 
of transmission was 73 miles. whereas in Canada 100,000 i.p. 
was transmitted over 283 miles. More than 14.000 tons of alu- 
minium was in use as conductors in different parts of the world. In 
England the B.O.T. regulations made the use of aluminium for lines 
of less than 0-1 sq. in. of copper uneconomical. 

Mr. CHAMEN said he had had no trouble on his low-pressurc over- 
head lines, except that due to wilful damage. He supported his 
conductors one above the other, this simplifying cross-overs and tees. 

Mr. AITKEN then gave an address on automatic telephones, 
dealing particularlv with the Strowger system, which has already 
been described in detail in these columns. 

In opening the discussion Mr. CHAMEN + poke of experiments with an 
automatic exchange carried out some vears az» in the Glasgow Corpora- 
tion offices. The operation was perfect for short distances, but owing 
to cable faults failed on long distances. 

After some questions by members in regard to collecting-boxes for 
public call offices and other matters, Mr. WHITFIELD (P.O. Newport) 
pointed out that though it was claimed that automatic exchanges required 
less space than manual exchanges, yet private inquiries he had made 
seemed to prove that more room was wanted. The use of automatics 
would eliminate cord faults, at present so common. He suggested that 
the extra dial on customers’ instruments would necessitate an extra 
repairer. The multiplicity of contacts would also increase risk of damage 
by careless workmen. He remarked that sticky relays were not unknown 
at present, and he foresaw more trouble with automatics. 

Mr. AITKEN thanked the members for their patient hearing, and in 
reply to a question as to the power uscd, stat^d that 50 ampere-hours (at 
48 volts) per 1,000 lines per day were required, this being 25 per cent. less 
than that required on C.B. exchanges. In 1900, when automatic ex- 
changes were rejected by the Post Office, various improvements were 
nceded, there being no automatic selection of junctions and no line- 
switches. While America had certainly been using automatics for 15 
years, the most economical working had only been carried on during the 
last five or six. Maintenance of automatics had proved less than that of 
the old magneto boards, which were considered cheaper than the C.B. 
boards. In order to ensure uniformity of contacts, he advocated that 
adjustments should be made by the same man for a given group. With 
regard to party lines, experiments had been carried out with eight 
parties, but such extra precautions in insulation were required that four 
was considered the practical limit. Regarding coin boxes, these were 
being experimented with, but for single coins a polarised relay shunting 
the instrument was employed in order to make conversation indistinct 
until the insertion of the coin. This was American practice and was of 
doubtful utility. As to the question of floor space required, it was 
approximately half that for a manual exchange. He quoted an actual 
case in the Argentine, where one of two floors was dispensed with by the 
use of automatics. At Chicago (5,000 lines) 35 complaints per day—one- 
third of which tested out O.K.—were received. The chief trouble was 
due to the use of an old-fashioned dial switch which had now been dis- 
carded. With reference to earthing, this must be good, and for satis- 
factory working it was essential that the voltage be maintained constant, 


EDUCATIONAL NOTES. 


University College (University of London).— Prof. Stephen M. Dixon, 
Professor of Civil Engineering in the University of Birmingham, has 
accepted an invitation to give a special course of lectures in municipal 
engineering at University College during the current term. The 
course began on Tuesday, Jan. 21st, at 4 p.m. 

The University College Committee have accepted an offer by Prof. 
F. T. Trouton, D.Sc., F.R.S., to continue for a further period of five 
years his contribution of £100 a year for the provision of physics 
research studentships. 


Regent-street Polytechnic.—aA special series of lectures on “ Illu- 
minating Engineering " is now in progress at this Institution. The 
first section of the course, dealing with gas, electric, acetylene and 
air gas lighting, &c., has recently been concluded, while on Friday 
last the first lecture of the second half of the course, dealing with 
'* Illumination and the Eye," was delivered by Dr. W. J. Ettles. 
The remaining five lectures are to be given by Mr. J. 8. Dow and will 
deal with practical applications, including such questious as the 
measurement of light and illumination, colour, shades and reflectors 
and indoor and outdoor illumination, 

University of Birmingham.—At the 13th annual meeting of the 
Governors on Tuesday, Prof. G. Barling was elected Vice-Chancellor, 
and the reports of the Council and of the Principal (Sir Oliver Lodge) 
were subsequently read. 
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The Principal's report, which contained a detailed survey of the work 
of the Faculties, stated that the registered students numbered 1,032, of 
whom 949 were matriculated. The chief need in the subject of electrical 
engineering was an equipment for wireless telegraphy. No funds were 
as vet forthcoming. All the Principal had been able to do was, i» an 
upper room of his small laboratory at Mason's College, to provide a little 
apparatus and hang a wire from the chimney of the Mason’s(College building 
to that of the Norwich Union Offices, whose manager kindly allowed him 
to do so. With that small arrangement, although situated in the middle 
of the town and surrounded by buildings and lightning conductors, it was 
easy to hear many large stations and ships round the coast. The Irish 
and German stations could all be heard by proper adjustment, and the 
time signals emitted from the Eiffel Tower were so loud that they were 
not easy to tune out. Students, however, required for training some- 
thing they could work for themselves and in which they could practice 
sending as well as receiving. Such installations were being erected at 
more than one of the Northern Universitics, and the tower at Edgbaston 
seemed to lend itself to the aerial part of such an equipment. But it 
should be understood that a University equipment differed from that of 
a practical station in that it should not be limited to one selected form of 
apparatus, but should give practice in a variety of different systems, each 
of which might have certain advantages, and especially for criticism, 
examination, end improvement generally in a branch of practical science 
which was manifestly of great importance and in a state of rapid growth 
and development, alwavs provided a Government licence could be ob- 
tained. There was reason to suppose that in the hands of a competent 
man appointed to take charge of the installation and to give instruction 
to students, important developments might result, and such inquiries as 
were now being conducted by a Parliamentary Committee might be 
c ssisted. 

London County Council Seholarships.— London County Council are 
prepared to award not more than 15 scholarships in science and 
technology during 1913, and they are also prepared to grant not 
more than 180evening exhibitions in science and technology. Appli- 
cations to the Education! Office, Victoria Embankment, W.C., by 
Feb. 8. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Jan. 24th (to.day). 
PHYSICAL SOCIETY. 

ó p.m. Meeting at the Imperial College of Science, Imperial 
Institute-ioad, South Kensington. Agenda: '' The Electrical 
Conductivity and Fluidity of Strong Solutions," by Mr. W. S. 
Tucker; ‘‘ The Resistance of Electrolytes,” by Dr. S. W. J. 
Smith and Mr. H. Moss; and ‘‘ The Recalescence of [ron Carbide," 
by Dr. S. W. J. Smith and Mr. J. Guild. 


RovAL INSTITUTION. j 
9 p.m. Meeting at Albemarle-street, London, W. Discourse on 

“ Recent Advances in Scientific Steel Metallurgy," by Prof. J. O. 
Arnold, F.R.S. 

MONDAY, Jan. 27th. 
Rovar SOCIETY OF ARTS. 

Meeting at John-street, Adelphi, London, W,C. Lecture 

Cantor Lecture II. 


ó p.m. 
on '' Liquid Fuel," by Prof. Vivian B. Lewes. 


TUESDAY, Jan. 28th 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University, Man- 
chester. Paper on “ The Use of a Large Lighting Battery in 
Connection with Central Station Supply,” by Mr. F. H. Whysall. 
WEDNESDAY, Jan. 29th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7 p.m. Meeting at the University, Sheffield. 


THURSDAY, Jan. 30th. 
Roya INStTITUrion. 
3p.m. Mecting at Albemarle-street. Lecture on ‘ Recent Re; 
search on the Gas Engine," by Prof. B. Hopkinson, F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 


The following Orders have been issued for the current week :— 

Monday, January 27th, 1913, * A" Company.— Recruit training, 7 p.m. 
10 p.m. Company training 7 p.m. to 10 p.m. 

Tuesday, January 28th, 1913, “ B " Company.—-Recruit training, 7 p.m. 
to 10 p.m. Company training, 7 p.m. to 10 p.m. 

Thursday, January 30th, 1913, “C”? Company.—Company training, 
7 p.m. to 10 p.m. 

Friday, January 31st, 1913, “ D" Company.— Recruit training, 7 p.m. 
to 10 p.m. Company training, 7 p.m. to 10 p.m. 

Saturday, February Ist, '' B" Company.--Week-end run at Fort Coal- 
house, East Tilbury. Parade at Fenchurch-street Station at 3 p.m. 
for train leaving at 3:25 p.m. Dress: Service dress, putties and great 
coats. No arms will be taken. 

Saturday February Ist, “ A" Company.—A lorry run will take place 
this day. The lorry crew will parade at headquarters at 2:30 p.m. 
Dress : Service dress, putties and great coats, No arms will be taken. 

Saturday, February lst.—Headquarters will be opencd for regimental 
business only from 10 a.m. till 12 noon. 
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THE USE OF A LARGE LIGHTING BATTERY IN CON- 
NECTION WITH CENTRAL STATION SUPPLY.* 


BY F. H. WHYSALL. 


Summary.—A short technical description is given of the battery at the 
Dickinson-street Station, Manchester ; regulating cells and boosters are 
discussed. A comparison of standing and running costs are made for 
steam and battery plant, and standby charges are estimated. The 
financial results of the installation of the Dickinson-street battery are 
given. Curves and method of construction, showing the relation between 
coal consumption and load factor aresho vn. Some notes on records and 
care of batteries are given, and some general conclusions stated. 


This Paper is based on the results obtained over two complete 
years' working of the 12,000 ampere-hour battery installed at the 
Manchester Corporation Electricity Works, Dickinson-street, in 
March, 1910. Tnis battery was at the time of its installation the 
largest ever constructed, and has a maximum discharge capacity of 
over 15,000 amperes. In times gone by this Institution has dealt 
repeatedly with the question of secondary batteries ; but most of such 
Papers have been concerned with the construction or behaviour of 
batteries without special reference to the particular object for which 
they may have been installed. It will readily be realised that before 
so large a battery as that at the Manchester Corporation Electricity 
Works, Dickinson-street, could be recommended, the saving to be 
effected by its use had to be most thoroughly and carefully examined. 
Not only had the initial cost of the battery to be compared with that 
of an alternative increase of generating plant, but the method of 
using a battery, whether on lighting or traction and over what periods, 
had to be decided. It is now two years since the battery was 
installed, and the object of the present Paper is to show to what 
extent the predictions as to its use have been fulfilled, and what 
relief has been obtained in the cost per unit supplied. 

The battery consists of 210 cells, each cell containing 38 positive 
plates and 39 negative plates of the following dimensions :—Positive 
plates, 201 in. wide x29 in. deep x 0-4 in. thick. Negative plates, 
201 in. wide x 29 in. deep x 0:31 in. thick. 

The positive plates are of the Pianté formation, cast in one piece. 
but the negative plates are of the improved box type composed of 
half grids securely riveted together, the spaces between them being 
filled with active material. Specially impregnated wooden separators 
are employed between adjacent plates, and a free space of 8 in. is 
left at the bottom of the cell for the accumulation of deposit. The 
cell boxes are of pitch-pine lined with lead, the outside dimensions 
of each box being as follows :—Length, 6 ft. 1} in. ; width, 2 ft. 
2} in.; height, 3 ft. 44 in. 


The following are the guaranteed performances of the cells :— 


Maximum discharge rate, 15,000 amperes. 

Oae-hour discharge rate, 8,400 amperes (3,000 kw.). 
Charging rate, 4,100 am peres. 

Maximum charging rate, 6,500 amperes. 


- voltage, 2-75 volts per cell. 
Ampe re-hour efficiency, 90 per cent. 


Watt-hour gent 66 per cent. at l-hour rate (8,400 am peres). 


15 per cent. at 3-hour rate (3,900 amperes). 
Final voltage per cell, 1-67 volts at 1-hour rate. 
1-78 volts at 3-hour rate. 
Weight of each cell and acid complete, 2 tons 19 ewt. 
oe complete battery, 620 tons. 
Floor space occupied, 5,966 sq. ft. 


The chief advantage attached to the use of regulating cells is that 
the output of the battery i is not limited by the capacity of the boost- 
ing plant ; and in casesjwhere a battery is used as standby, regulating 
cells have distinct advantages over boosters. On the other hand, 
with large batteries, th» switchgear for regulating cells becomes, with 
its connections, & very cunibersome piece of apparatus, and the usual 
practice is to have booster regulators, automatic or hand-regulated, 
except for standby batteries and batteries of small size. Traction 
batteries always have automatic boosters, and in all cases where 
boosters are used it should be possib'e to parallel the battery without 
boosters in circuit under breakdown conditions. "The reversible 
booster enables all the cells to be used equally, and avoids the 
necessity of cutting out regulating cells when fully charged. With 
larger batteries the cost of reversible booster and battery i is less than 
for battery with regulating cells plus charging booster, which is 
necessary in any case. The efficiency in both cases is about the 
same. In the United States of America batteries are frequently 


* Abstract of a Paper read before the Institution of Electrical Engineers 
in London. 


installed large enough to supply the whole load of the system for a 
short time in case of a total failure of the generating plant ; but this 
is not usual in this country. In such cases regulation by regulating 
cells is adopted, and in extreme emergencies the battery can be called 
upon to give an enormous discharge far exceeding its normal rating. 
It is important that the discharge should not be limited by the carry- 
ing capacity of the booster; a regulating switch can be overloaded 
to a much greater extent without any serious injury. Further, when 
batteries are used only in case of breakdown, if a reversib‘e booster 
were used either the booster would hsve to run continuously with no 
load, or else when a sudaen breakdown occurred the battery would 
not be immediately sv»silable. Where a battery is put in to 
reduce fluctuations in the load on the generators it is also looked 
upon as a standby, but this is not its principal function ; further, 
at times of heavy load the reversible booster would in any case he 
running. 

The chief duty of the Dickinson-street battery is to take 3,000 kw. 
off the lighting peak. It is also looked upon as a standby. But its 
chief duty is load-levelling ; and it was therefore decided to have 
three hand-regulated reversible boosters, as shown in Diagram A, 
Fig. 1, and to run them in parallel at times of maximum discharge. 
At other times one or two would be used as required. It may be 
noted, however, that such importance 1s attached to the question 
of overload in emergency that it is the universal custom on the 
Continent to use regulating cells in all central-station batteries. 

At Dickinson-street the battery was also arranged for use on the 
traction supply ; and for this duty a series-parallel arrangement was 
made of an extra ’bus bar and change-over switches for one booster. 
Short-circuiting switches are provided for all booster ‘bus bars, these 
switches being used to cut out the boosters under breakdown condi- 
tions, or when boosters are not required. for instance on Sundays, 
when the battery does the whole of the lighting load for the greater 
portion of the day. The lighting load is much bigger than the 
traction load, and for some time it has been found more economical 
for that reason to confine the use of the battery to the lighting load. 
The boosters worked quite satisfactorily on traction with automatic 
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1.—DIAGRAM SHOWING ALTERNATIVE METHODS PROPOSED FOR 
BaTTERY REGULATION, 


HEE 


Fio. 


exciter regulation, as shown in diagram C, Fig. 1, but the saving 
effected in works costs was not so grest as when the battery was used 
on lighting alone. It was originally intended to charge the battery 
on traction, thereby providing a constant load for one 1,800-kw. 
traction generator, and enabling it to do the whole of the traction 
load for the city area by discharging over the traction peaks ; also 
to change the battery over to lighting for the lighting peak. It was 
found that at certain times of the year the traction and lighting 
peaks were coincident, and for this and other reasons stated, ita use 
is now confined to lighting. When the traction and lighting peaks 
are not coincident the battery now virtually does both, because it is 
made to take up the duty of the set which is changed over from the 
lighting system to traction to supply the traction peak load. The 
boosters are of the Turnbull-MeLeod automatic reversible type. 
They have equalising rings to every turn of the armature windings, 
on account of the heavy circulating currents, and the yokes of the 
boosters are laminated. Each booster is capable of a maximum 
boost of 5.600 amperes at 80 volts for a few minutes. 

Two substantial circuit-breakers are inserted in the main cable3 as 
close as possible to the battery house. These circuit-breakers are 
of the magnetic blow-out type, and are capable of carrying 15,000 
amperes continuously. Each is enclosed in a separate concrete 
cubicle so as entirely to shicld it from all other parts of the station, 
and each is electrically and independently operated from the switch- 
board by means of solenoids. The circuit-breakers are non-auto- 
m itic, and are provided with a suitable controller to show by means of 
signal lamps on the operating panels whether the circuit-breaker is 
closed or open, The large circuit-breakers on the main switchboard 
are of a similar type, but mechanically operated from the front of the 
pane!s, The circuit-breakers themselves, however, are also enclosed 
inconerete cubicles. Tneswitehboard circuit-breakers re automatic. 
The ‘bus bors and connections are carried on a very substantial iron 
framework at the back of the main board ; and here, again, the lay- 
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-out has been designed with the object of separating the various ‘bus 
bars by enclosing each in a concrete trough. "Bus bars of aluminium 
have been employed throughout. The main 15,000-ampere change- 
over switches are constructed of a number of parallel strips clamped 
together with suitable distance-pieces between, and these interleave 
with?contacts of similar construction. Bolts, pass through both 
contacts, and these can he tightened up when the switch is closed, 
making excellent contact. 

The improvement effected in the load factor of steam plant really 

-covers everything ; but a list of items under this head may be given 
in detail as follows :—-Saving in standby boilers required : Equivalent 
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Fic. 2.—Loab CURVE (WITHOUT BATTERY). 


The proposed use of a battery is shown by the “ 


ed " portions of the curve. 
Load factor=32 per ce 


to l-hour rating of battery, owing to extra time available to raise 
steam, and owing to possibility of applying load gradually. Saving 
in capital expenditure, and corresponding annual charges thereon. 

Saving in wages of running staff. Saving in cost of peak-load units. 

Saving due to “ buffering,” i.e., load-levelling, enabling all units to 
run at their most economical load. 

f 4L he value of all these items can be variously ascertained as detailed 
in the following text, and usefully checked against each other. It 
wil! also be seen how engineers may safely estimate the possible 
saving to be expected of any proposed battery: installation. In 
Fig. 2 is shown a typica! winter-load curve at the time of the installa- 
tion of the Dickinson-street battery, the hatched portion of the curve 
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Fie. 3.—Loap CURVE (WITH BATTERY IN USE). 


This curve shows the load on the steam plant. 
Station load factor— 43:5 per cent. 


representing the duty proposed. Fig. 3 shows the expected resultant 

load curve for steam plant. The load factor in Fig. 2 works out at 
-32 per cent., and is improved to 43-5 per cent. in Fig. 3. In 
Fig. 4 a chart is given showing the effect of load factor on coal 
consumption and works costs at Dickinson-street and Bloom-street 
works. This chart has been plotted from actual results obtained over 
a period of eight years, from 1904 to date, and checked by over 100 
monthly observations. This process has eliminated very largely any 
irregularities which might have occurred in the curve due to abnormal 
conditions apart from the effect of load factor. 


É 


Dickinson-street is now considered an old station, and the largest 
units at Dickinson-street and Bloom-street stations are of not more 
than 1,800-kw. capacity. Attention should be drawn to the fact that 
the observed coal consumption per unit—of the combined stations— 
has been down to the low figure shown on the chart. 'The lowest 
figure for à monthly observation per unit generated since the installa- 
tion of the battery is 2-66 1b., and per unit sent out 2-70 lb., the 
difference being accounted for by units used at the works and unita 
lost in the battery. The commercial efficiency of the battery was for 
the first year 70-6 per cent. and for the second year 71-1 per cent. 

It is quite unfair to consider à battery capable of saving only the 
standby represented by its l-hour rating capacity. During a storm 
the maximum demand (ignoring traction) was 44-5 per cent. greater 
than the boiler capacity at the commencement of the darkness ; and 
the battery was able to take care of the rising load, ahead of the extra 
boilers which had to be got into commission. Without the battery 
it would have been impossible to get these extra boilers up in time. 
In other words, it would have been impossible to keep steam, and 
would have meant practically a total failure of supply unless some 
portion of the load could have been cut off. What might be 
described as the elasticity of the system due to the battery makes 
the question of boiler standby much easier, and less boiler plant is 
required to meet a given load when such load can be put on gradually. 
It is possible to get up 20 boilers in the same time as one, given the 
necessary men, and what happens in practice is this: When it is 
seen that extra boilers will be required they are lighted up, and the 
battery is eased by the running plant until the steam pressure begins 
tofall. The battery is then called upon to supply the rising load until 
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SUMPTION AND Wonks Costs AT DICKINSON-STREET AND BLOOM- 
STREET ELECTRICITY WORKS, MANCHESTER. 
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Curve A: Works cost per unit generated in pence. 
Curve B: Pounds of coal per unit generated (from actual observations). 
Curve C: Pounds of coal per unit generated (by formula). 


the extra boilers are steaming. This process may be repeated and 
other boilers got away, the constant effort of the engineers-in-charge 
under these circumstances being to get the battery off discharge and 
to keep it fully charged in reserve to meet the final peak of the load. 

The increased use of large batteries in central stations during the 
last few years has been chiefly due to reduction in first cost owing to 
improvements in design, t.e., a greater percentage of lead employed as 
active material; for instance, positive plates have probably two or 
three times the surface of plates of the same weight made 20 years 
ago. The hatched portion of Fig. 2, previously mentioned, shows the 
portion of load which it was thought desirable to transfer from the 
generating plant to the battery, representing the peak load on a two- 
hour base, or all load of less than 8 per cent. daily load factor. By 
measuring the mean area of this hatched portion we arrived at the 
units of output," e.g., on the curve shown the figure is 3,000 kw.- 
hours, equivalent to about 7,000 amperes of one hour. With this 
datum as a basis, it was easy to estimate the size of battery required. 
Thus :— 


Rate. Output. Equivalent in Amperes. 
Bog 3,000 kw. ..........-. 8,400 
2 NOUNS” 4 eodera ea e ven inna 2:000. 35. o ritsen 5,000 
o ue" ee ee ee eee ced L500 0. is 4,000 
Emergency, 3 hour ............... 4,500 — users 11,500 
5 minutes dH 6:000... istas 15,000 


2:8 
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1°3 
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Works cost per unit—pence, 
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The capital cost of steam plant for 3.000 kw. comes to £51.000, and 
for 3,000 kw. battery (with boosters, &c.) £20,000. Difference ! 
— £31,000. The interest and sinking fund at 71 per cent. for the 
steam plant comes to £3,698, and at 121 per cent. for the battery to 
£2,450. Difference in fevour of battery = £1,248. 

The actual costs came out as follows, using the same figures for 
steam plant for Stuart-street, high-tension cab‘es, and sub-station as 
before. 


ACTUAL Cost OF BATTERY PLANT, DICKINSON-STREET. 


3,000-kw. battery at l-hour rate of discharge, including boosters and 
switchgear. 


Loan Period. 
Storage battery ............. eere £15,034 ... 7 years. 
3-motor booster combination............... 2,776 ac 15. 5, 
SWO HBear- 32959 ss kV NUS AFER qu e Coe. 1757 ... l5, 
Buildings: 23: 0 2:39 coy ordenes 2,000 ... 20 ,, 
POA oes oa cR boi aas £21,567 


£51,000 to be repaid in, say, twenty vears :— 
£3,698 (as above) 
£21,567 to be repaid in 10 years :— 
at 12] per cent. = £2,642 


Steam plant : 


Saving in capital charges per annum in favour of 


battery 4.2199 1 aude sid e tu TAVER £1,056 
Estimated. Actual. 
Generating plant per kw. .................. £17 0 0... £16 16 6 
Battery do. HU aerie 613 4... 7 3 9 


In these days of turbo-driven units the capital cost might be taken 
at a lower figure. 

Average cost of power house buildings in large cities, £6. lls. 
per kilowatt. Average cost of power house buildings in 
smaller provincial towns, £3. 5s. to £6 per kilowatt. Average 
cost for larger power houses outside cities, £2. 5s. to £3 
per kilowatt. Generally 'speaking, the cost of plain substantial 
buildings may be reckoned for estimating purposes approximately 
as follows :— 


installed. 


£5-00 per kilowatt for — 2.500 kw. 
4-00 ” » 5,000 » » 
3:25 » » 10,000 » » 
2-15 mm ” 25,000 » » 
2:50 » , 50,000 » » 
2-33 » 99 100,000 » » 


Costs compiled from the latest actual figures available are estimated 
by the author to be for a 56,000 kw. station, £16. 16s. per kilowatt. 

It would seem, therefore, that for peak-load duty of two hours 
(which averages out at the 1-hour rate of discharge for the battery) 
the cost per kilowatt can be safely estimated at £17, which leaves a 
margin of £9. 16s. 3d. in favour of the battery. 

It is necessary when considering the cost of generation of peak 
load units to take into consideration the fact that the most un- 
economical units are reserved for this duty, and quite rightlv so, 2lso 
that these peak-load sets will not be run at their most economical 
load ; consequently the steam consumption will be high. Bare fuel 
eost per 1,000 kw. standby for this peak-load duty the author has 
estimated at £7 per week, or reckoning five days per week, £1. 8s. 
per day. This latter charge becomes in the case of a 3,000-kw. 
battery £4. 4s. per day for the bare 1-hour rating of the battery. But 
we have seen previously, when considering the effect of the battery 
on load factor, that it is unfair to credit the battery with standby 
savings on its bare capacity only. Without allowing anything for 
the increased price of coal, we see that our 3,000-kw. battery from 
March 31 to September 1, is equal to steam standby at the rate of 
£8. 8s. per day. Reckoning on the basis of five days per week gives 
£024. Adding £630 to this on account of the standby saving for its 
own capacity for the other seven months, we have a yearly standby 
saving of £1,554. 

Below gre some observations at the city stations in corroboration 
of the author's estimate of standby charges over some months when 
steam standby had to be maintained. These figures were obtained 
by comparing the corresponding periods of the year previous when 
standby was not maintained. 

It must be admitted that it is only fair to charge the battery with 
bare fuel costs corresponding to the input, because there is an actual 


Tons of Standby. | Cost per week 

Month. coal Cost Kw. per 1.000 kw. 
April, 1911. .......... 488 £255 8.000 £S 0 
Mav dy -daweetasen 203 105 9,000 a 2 
June, po eserse 388 209 5,000 10 0 
July, 55 504 263 8,000 s 0 
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raving on running fixed charges on the station when a battery is put 
in. The author supports this statement by saving thet at Dickinson- 
street there are now 22 fewer men for an increased demand since 
the installation of the battery. Comparing bare fuel cost per unit 
generated, and crediting the battery with a ccmmercial efficiency 
of 70 per cent., we get a cost per unit (reckoning 2-5 lb. of coal per 
unit at 12s. 5d. per ton) of 0-237d. against a cost of 1-55d. taken 
from the actuel results shown on the load-factor curve for 8 per cent. 
load factor. The peak-load units discharged by the bettery since 
its installation, calculated at the rate of five complete discharges per 
week—31st Merch. 1910, to 31st March; 1912—ere 1.560,000, end 
represent an annual saving of £8,534. This takes no zccount of the 
morning discharges and load-levelling duty during the rest of the dey, 
commonly called '' buffering,” whereby each set on load is kept 
running at its most economical output, and sets do not need switch- 
ing in and out to meet the vagaries of the demznd. This can also be 
estimated from the load-factor chart. The improvement in lozd 
factor on the units genereted, observed monthly over two vears. is 
approximately 7} per cent., and the value obtained from tho 
chart is 0-08d. on 30} million units; this represents a saving of 
£10,166. 


We have, then, two distinct annual savings on running charges 
due to the battery: (1) Standby boiler fuel costs ; and (2) difference 
between steam generation at 8 per cent. load factor and fuel bare cost 
—and as a check on these we have the saving indicated on the load- 
factor curve due to the improved load factor, which to be accurate 
should he reckoned for each month separately. This is the actual 
improvement due to the battery, and should cover both the other 
estimates and include the saving due to the buffering effect as well, 
because the later observations shown in Fig. 4 were made after the 
installation of the battery. In fact, estimated savings from the load- 
fector curve should cover all savings on running costs when taken on 
the whole output. It should be noted here that there is a theoretical 
curve drawn in on the load-factor chart, based on a test figure 
obtained for the city stations of 2-5 lb. per kilowatt for 100 per cent. 
load factor, and the known standby fuel charges as previously 
detailed. It is necessary also to mention that when Stuart-street 
works act as standby to the citv stations allowance is made and 
included in the fuel costs, from which the actual curve of cost is 
drawn. The whole of any improvement shown is therefore due to 
the battery alone. 


Table showing Saving on Works Costs for One Year. 


: | | | | Total 
| Inc., Total | Sav- | saving 


[d 


| 
| 
| 


| Average! 12.) cost jing in effected t >> 
Vear Output | Coal diea icoal per |1910- by [ES 
to feeders. used. f coal. cost, unit | 11 | bittery | E 5 
| ! pee 1910 output ag' nst with. ico es 
and; to 1:1909. © 
| .1911 feeders, 10s. lia, 
1909.  Kw.hours! Tons. s. d. i£: d ! £ £ | % 
No battery. 25,818,992} 40,681, 10 11 | = | 0-368. PED 
1910. | 
With b'ttry, 29,042,985 nd ll 0 "dl 0:305 ' 7,620 7,784 170-6 


Note.—Calorific value varies between 13,500 and 14,000 B.Th.U. 
per Ib. 


In the table the actual saving on works costs for one complete 
year's working is given, showing the saving actually made. Nothing 
has been said about battery maintenance so far; but it should be 
noted here that the makers have signed a contract to maintain the 
battery at its rated capacity for a term of 15 years for the sum of 
£1,250 per annum, which is 8:3 per cent. per annum on the purchase 
price. This maintenance is included in the works costs. 


Capital Cost. 
Saving in favour of battery : 
£1,056. 
Annual Running Cost. 
Saving in favour of battery :— 
As per first year’s working under favourable conditions... 


First cost, £29,433 ; annual charges, 


£7,620 


Total annual saving in favour of battery 


The estimated saving from calculated standby value was 


Der ANNUM ieeesei vases ueeskks CHER CF E iekea a e eaae oot 

From difference in cost of generation between fuel cost 
and cost at 8 per cent. load factOr...... ccc esee 8,534 
£10,088 


The estimated saving from load-factor improvement was £10,166 
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and it must be «dmitted that the two different ways of estimating the 
saving check very well with the actual results. 

A load-factor curve showing fuel values can be constructed for any 
works, providing the standby fue] charges are ascertained for a repre- 
sentative boiler, and the fuel consumption per kilowatt-hour at 100 
per cent. load factor is known for a representative unit. The formula 


used by the zuthor is as follows r= "+k, Znere—x=lb. of coal 


per unit, c— standby fuel per kilowatt capacity, k— running fuel per 
kilowatt capacity, y=load factor. 

In the first place, à recording ammeter and a recording voltmeter 
are essentiel in order to see that overcharging or overdischarging does 
not teke place ; the former is shown by the voltage line at the end of 
charge, and the latter can be ascertained by comparing the discharge 
rates shown on the ammeter chart with the corresponding final volts 
shown on the voltmeter record. Overcharging is, of course, a matter 
of definition, and depends on the state of the cells. Charging is con- 
tinued under normal conditions at Dickinson-street 10 minutes after 
gassing points is reachcd, before both daily discharges, and for 2 
hours once each week, generally on Saturday, and preceding the day 
(Sunday) when a complete discharge at the 10-hour rating is usually 
taken out of the battery. It is the custom to construct daily load curves 
at Dickinson-street. These charts have a very important moral effect, 
and are daily placed in a frame on the battery switchboard for in- 
spection and for future guidance. The efficiency of the battery for 

Units output 

Units input, including booster unita, 
which we term the '' commercial efficiency." The improvement in 
load factor on the steam plant i; noted, also the ampere-hours of the 
peak-load discharge. These figures are put on the load curve, and 
it is easy to see at a glance if the battery is not being used to the best 
advantage. These load curves are considered the most important 
records taken, because the value of a battery depends more o1 the 
way it is used than on anything else. A special battery-book is 
kept, giving details of ce!l defects and their treatment (for which a 
1,000-ampere portable * milking’ booster is used), daily gassing, 
weekly overcharge, and all specific gravities and voltages of individua! 
cells once each week after the wcekly overcharge. Three pilot cells 
are used to serve às a guide to the state of charge, and the specific 
gravities of these cells are taken every half-hour for the station log 
sheet, which is the general record of the working of the station 
usually found in use at most central stations. 

The capacity of the battery varies at various rates of discharge, and 
without these pilot-cell readings it would be exceedingly difficult at 
times to gauge the exact state of the battery. 

When considering the value of storage batteries in connection with 
central station supply, it has been the general custom in the past to 
compare the cost per kilowatt of capacity with that of steam plant 
and generator, to the advantage of the latter. It was argued that 
steam plant and generator cost less, and could be run continuously 
if required, whereas & battery (if the l-hour rating was used for 
comparison) was not to be relied on for longer periods than one hour. 
It was, and is still, held that the life of a battery would be less than 
half that of generating plant, that maintenance is exceedingly heavy, 
operation difficult, and still—speaking generally—a prolific source of 
worry and trouble. Electric traction did something to raise the reputa- 
tion of storage batteries, owing to the marked saving in plant required 
fora rapidly fluctuating load, and the resultant economies of this buf- 
fering effect. A properly proportioned battery is supposed to give 1 per 
cent. to 2 per cent. better ampere-hour efficiency when used on 
traction as described, and as against the efficiency of à battery used 
to deal with lighting peaks, due to the greater buffering effect on 
traction loads. 

It is now being recognised that, provided the battery is installed 
to reduce generating plant, it is à sound commercial proposition when 
considered in connection with a large lighting load. 

Too much has been made in the past of the supposed inefficiency of 
batteries ; as a matter of fact 70 per cent. to 75 per cent. commercial 
efficiency can be maintained with care; and if this were not so, 
efficiency is the least important attribute of peak-load plant, and 
especially so in the case of à battery. Peak-load uuits are costly 
to generate, and allowance is made for this in fixing charges for 
lighting. Power or daylight units are muoh lower in price because 
the cost of generation is much less-—so in effect the battery is charged 
at power costs, and discharged at lighting rates. If some of our large 
consumers on public supply mains only realised this they would 
instal batteries of their own, buy current at power rates, and cheapen 
their own lighting supplies by arranging with the supply authorities 
for a “ restricted-hour " supply, i.e., they would take no current from 
the mains at peak-load time. Batteries hitherto have usually only 
been installed by consumers for the sake of making supplies reliable 
and independent of accidents outside their own premises. It does 


the day is worked out thus: 
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not matter how short a period of time during the day, or the year for 
that matter, a supply is demanded, there must be plant installed to 
meet it, and it has been found that for all duty of less than 8 per cent. 
daily load factor, i.e., of less than two hours’ demand during the 24 
hours of the day, the matter is in no doubt. It most certainly pays 
to make storage battery provision for this. Beyond this point we 
must look to advantages other than direct saving in capital cost and 
running charges to justify the extension of the principle. 


JUNCTION BOXES OR THE LIKE, WITH CONSTANT 
INSULATION OF HIGH VALUE, FOR LOW-TENSION 
CURRENT INSTALLATIONS.* 


BY A. EBELING AND R. DEIBEL. 


_ Summary.—A table of results of tests shows that the insulation mate- 
rials hitherto used are not very well suited to low-tension connecting 
apparatus, and a new principle is disclosed, namely, connection above 
the surface of oil, which is independent of all conditons of the weather, 
and by which permanently good insulation values may be guaranteed. 
The application of the new principle is explained by referring to illus- 
trations of several types of apparatus that have given excellent results.. 


The energy necessary for working low-tension apparatus is gene-- 
rally so small as to require highly efficient insulation of the low- 
tension lines if the loss of a great part of the energy in the leads is to- 
be avoided and trouble in the operation of the line prevented. id 

The necessity for high quality insulation in lines and networks 
becomes more pressing every day with the rapid extension of telephony 


Fic. 1.—ViEW or TERMINAL APPARATUS. 


and the adoption of modern operating methods, such as the central 
battery system, &c. In many cases, however, trouble in insulation 
is not caused by the lines at all, for, with lines laid in cables, insula- 
tion values of several thousand megohms per kilometre are obtained ; 
but the unavoidable points of connection reduce even such high. 
insulation values to a fraction of a megohm. The cause of this lies 
chiefly in the fact that in low-tension current practice a great number: 
of connections must nearly always be assembled in a limited space, 
and that, for use as connecting places, rooms are often used that 
present very unfavourable conditions, such as damp cellars, man- 
holes, &c. If, therefore, it is intended to improve the insulation of 
the lines, endeavours must be made to obtain a better insulation of 
the points of connection. For this purpose special care must be 
taken that the insulation is, as far as possible, independent of atmo- 
spheric humidity and of fluctuations in temperature, so as to make 
regular working possible under all conditions of weather. In order 
to obtain a better knowledge of the usefulness of the different insu- 
lation materials for the purpose of low-tension practice, Messrs. 
Siemens & Halske have made a great number of tests, the principal 
results of which are tabulated on next page. 

The sensibility of the instrument was 1 deg.= 132,000 megohms. 
The various values are dependent on the surface qualities and on the 
material, and must therefore be considered as indicating only the 
order of the values. 

From these experiments it is evident that all insulation materials 
so far used for junction apparatus are dependent to a high degree on 


* Translation of an article in the “ Elektrotechnische Zeitschrift.” 
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always possible, or at least often difficult, to 


Noo EMEN I "E RUN ALT xe obtain dry rooms for mounting the apparatus, 
- ae | With 30% atmo- After dry-| and often the junction apparatus have to be 

M 07 * . . 3° . - 
liata rusa | With 95% ciel spheric humidity. ing com- placed in the open or in manholes that are 

: insula- spheric humidity. : : 

between | p Dried. pletely 

ter. | tion at | J dames always more or less damp. 
minals. | 259, at- | After | After After | After to— 20?C., "A further drawback to all insulating 
| (Mm.) des] 40 250 18 60 measured | materials so far used in low-tension practice, 
| umiQ!Y. hours. | hours. hours. | hours. | at 20°C. | ` is the gradual change to which the surface of 
e DL NAE EU -EPU Aq NEN CAE: GELTEN Ro Cm NENNT SEE the materials is subject, and the consequent 
= oe Wise Sa Asse Ri ste : | a | : | p es er gradual loss of initially good insulating quali- 
. ALC ccccccsccccccccess D ! " . . 5 Pees 
T0. Marbles cocci: 5 132000) 1 | 0600 $001, 02 10 ties. Burnished ebonite of good quality, 
IV. Eshalite sonsu 5 | 132,000 26 4 4,000 | 175000 2 suspended in the open and protected against 
V. Vulcanisedfibre.... 320 15 2 8 18 50 rain, lost its polish in six months so com- 
VI. Porcelain, new ...... 15 132,000 60 20 132,000 | 132,000 l dd i2 piden difference pip 
a NEDGNPSSIE KSIECS KM this and the unpolished material. Pieces that 
VII. Ebonite, new, raw, 5 132,000 | 120 40  |132,000 |132,000 300 were kept indoors and protected against 
VIII. » | 15 | 132,000 | 190 50  |132,000 | 132,000 600 light keep their polish for years ; if, however, 
7 | on | the plates are placed near a window, they lose 
IX. Ebonite, new ...... 5 132,000 5,000 3,000 | 132,000 132,000 | 40,000 ‘ ; x 

X. Do. burnished... 15 | 132,000 | 67,000 | 50,000 | 132,000 (132,000 | — 7,000 their polish completely within three to four 
XI. Ebonite, four years years, even if protected against direct light, 
old, burnish disap- | and show strong excretions of sulphur, which 
peared ...ersessssssseeses 5 132,000 90 30  |132,000 | 132,000 60 cause leaks, especially indampair. Inleolumn 
XII. Special terminal | XI. of the tableis shown to what extent the 
plate with oil filling, | insulation values, as compared with the corre- 
four years old. stxsxareess | 8 132,000 132,000 132,000 | 132,000 132,000 132,000 | sponding new materijal (column IX. have 


the atmospherical conditions, and in many cases cannot, therefore, 
be used for high-class low-tension plant in localities that are per- 
manently damp and liable to sudden changes in temperature. Those 
materials that show quite favourable qualities in regard to changes 
of temperature (column I.), as, for instance, teak, fail in humid air, 
whilst others, e.g., porcelain (column VI.), showed fairly acceptable 
values in humid air, but showed an exceedingly heavy drop of the 
insulation values with changes of temperature, notwithstanding the 
great distance between the terminals. 

There is no doubt that the ordinary apparatus so far used for 
connecting up is satisfactory if situated in absolutely dry rooms 
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Fic. 2.—SECTION oF TERMINAL APPARATUS. 


and if kept thoroughly clean. It is a fact, however, that, even in 
thoroughly protected and dry rooms, the air contains, for days at a 
time, such high percentages of humidity that such apparatus fails 
also in these localities, unless special means are employed to prevent 
failure. Such means would be to heat these distributing rooms in 
damp weather and to keep them dry in this manner. But the tem- 
peratures required for fully successful results, especially in summer, 
are disagreeably high, not to mention the considerable increase in 
the cost of maintenance in consequence of the additional running 
expense of attendance on the heating plant. It is, further, not 
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decreased through ageing of the material, 
although the surface was thoroughly cleaned with benzine before 
testing. If, therefore, the condition desired was to be permanently 
faultless insulation in such apparatus, even under the most unfavour- 
able atmospheric conditions, an entirely new line of procedure was 
necessary. 


Fic. 3.—CABLE DISTRIBUTION Box. 


Siemens & Halske, A.G., have now actually overcome these diffi- 
culties by the application of a new principle, and by manufacturing 
the apparatus with thorough care in regard to design and construc- 
tion. The principle used is very simple and is based on experience 
in electric power practice. Oil is employed as the insulating medium, 
oil being also used extensively for power current junction boxes, 
transformers, &c. Naturally, nobody can be expected to make all 
the many connections that are necessary in low-tension practice 
under oil, or, as the case may be, to remove and fill up again the oil 
for each connecting operation. From what is said above it is evident 
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that it is chiefly necessary to prevent leaks along the surface of the It is, however, not permissible to use any k' n1 of oil, unless it be*a 
insulating materials, and, therefore, it was sufficient to restrict one- , well-cleaned mineral oil of good quality. Resin oil, for instance, 
self to placing a thin layer of oil around the base of ezch terminal, | changes in the course of time and then affects the ebonite material. 
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Fic. 4.—LiNE DISTRIBUTOR. 


the actual point of connection remaining several centimetres above | A special oil, well suited to the purpose, is, therefore, supplied in 
the surface of the oil, the necessary quantity with every box. It is further necessary to pay 

In all the types of apparatus described (which serve equally for 
terminating 2 cable) it was possible to protect one side of the terminal 
block against the influence of the weather by using an insulating 
material, and to have specialised construction merely on the other 
side of the terminal block. 

Fig. l is a view and Fig. 2 a section of a cable head fitted with this 
type of terminal apparatus. The terminals pass through an ebonite 
plate forming the bottom of a metal trav. "The ebonite is vulcanised 
oil-tight in the meta! tray end around the terminals, so as to avoid 
the use of other jointing material for the prevention of oil leakage. 
In order to nullify the effect of any water drops sinking through the 
layer of oil, the tray is shaped so as to have at its lowest part a 
channel ranning all around the bottom, in which channel any con- 
densed moisture that may have entered collects. The conductor of 
the cable is connected at the lower side of the terminal plate ; the 
junction box itself is filled with insulating material after the com- 
pletion of the installation, so that the lower side of the terminal block 
and the divided cabe are protected against the influence of atmo- 
spheric humidity. The tray-shaped upper side of the terminal block 
is filled with miner»! oil to a depth of several millimetres, and the 
branching-off leads are connected to junction elements projecting 
several centimetres above the surface of the oil. 

Column XII. of Table I. shows that junction boxes fitted with such 
terminal blocks are absolutely unaffected by atmospheric humidity 
and changes in temperature, and always show excellent insulation 
values. Especially worthy of remark is the fact that the surface, 
which in all other materi:!s gradually decreases in insulating efficiency 
as stated above, can alwèys be kept in permanently faultless con- 
dition with this special type of termina! block. 

In order to take ful! advantage of the above- — favourable 
results, various difficulties had naturally to be overcome, as is the 
case with every new type. These difficulties were caused partly by 
the horizontal arrangement of the terminal blocks, as against the 
vertical arrangement hitherto mostly used, and especially by the 
necessity of manufacturing oil-tight terminal blocks. 

In view of the experience in electric power practice and in conse- 
quence of the temperature always being below 50°C., no difficulties 
were encountered in the selection of an oil- tight ebonite material ; 
notwithstanding initial difficulties the terminals and the rim of the 
trough-shaped terminal block of metal are now being successfully 
joined to the ebonite material so closely by vulcanising s to make Fic. 5.— INTERIOR PART OF THE APPARATUS, 
unnecessary any kind of jointing material, In order to obtain in- 
creased reliability each terminal block is further tested after manu- | attention to the ccnaecting leads also, since, for instance. leads with 
facture ; end fau'tless terminal b'ocks only are permitted to leave | hygroscopic insulating material may easily be the cause of leaks and 
the factory. thereby detract from the high insulating qualities of the special ter- 
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minal blocks, India-rubber insulated leads are most suitable ; they 
must, however. be oil-proof to a certain degree. since the wires may 
temporarily touch the oil if not carefully handled. A circumstance 
that cannot be completely avoided is the creeping of the oil; in the 
course of years, especially after a hot summe:, or if the apparatus are 
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cable heads (for details see Fig. 1 and 2) are arranged in tiers, so that 
all necessary connections can be readily and conveniently made. A 


similar arrangement in tiers may be used also at more important 
junction points. Fig. 4 shows 2 so-called line distributor. A pro- 
lifie source of faults has hitherto existed at the points of connection 


located permanently in warm'rooms, the outside of the t2rminal b!ocks 
is covered with a thin film of oil. which, of course, does not affect the 
insulation. This fact, however, is quite trivial, seeing that all other 
types of junction boxes require a certain amount of attention. It is 
quite sufficient to wipe the apparatus once every year with a dry piece 
of cloth. Recently a special paint has been successfully employed 
to reduce the creeping of the oil considerably. This apparatus 
is not so easily influenced by dirt as the other types, as the 
dust and other impurities are saturated with oil, and cannot. 
therefore, caus» insulation troubles. All apparatus. nevertheless. 
are provided with a suitable protective casing which, however, need 
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Fia. 7.—SAFETY FUSES CONNECTED IN FRONT OF VACUUM ARRESTERS. 


of a cable with an aerial line ; apparatus suitable for these conditions 
have been used with the best possible results. These apparatus are 
arranged so that, according to the number of conductors of the cab!e 
introduced, a number of tiers are placed one above the other, each 
tier containing one or two terminal blocks. Pressed in to the tray 


Fic. 6.—APPARATUS 
FOR VACUUM AR- 
RESTER CARTRIDGES, 
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not beair-tight. Some boxes have worked for more than three vears, 
without having required, so far, any cleaning. The values in column 
XL, Table I., have been obtained frcm one of the oldest terminal 
blocks, with an oil-filling that was four years in use, and contained a 
considerable amount of dust. 

After describing above the principle of the new terminal blocks, in 
what follows a description will be given of several types of apparatus 
fitted with these terminal blocks, the constructional details of which 
have been elaborated principally with the assistance of Mr. E. Döring. 
Special type: of these apparatus have been constructed and supplied 
to the Postal Department to their entire satisfaction, this Depart- 
mené requiring high insulation values in their extensive town under- 


Fia. 8.—SHOWING METHOD or CARRYING (‘ABLES TO INSULATORS, 


ground networks. 
Fig. 3 shows a so-called cable distribution box, into which a great 
number of cables can be introduced, closed and distributed. The 
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of every terminal block are 10 flat studs, each stud being provided 
with the sets of springs required for inserting the safety and arrester 
cartridges.'® The filling of oil and other details of this terminal block 
correspond to the above-mentioned cab'e terminals for distributing 
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apparatus. Fig. 6 is a sectional view of an apparatus, into which a that they may be of use to other designers and assist in the 


number of vacuum arrester cartridges have becn inserted. It may development of a somewhat neglected portion of machine 
be pointed out also that into these apparatus the incoming cable is design. 


led directly, and that, in order to simplify the work of installation on | 
site as much as possible, thereby avoiding possible errors, the con- ! Press Fits. 


necting leads are soldered to the fuses at the factory. It is further | R . 
oa: : | otors are usually forced on to the shaft by hydraulic pres- 
worthy of remark that the whole interior part of the apparatus (Fig. 6) : sure, and the necessary allowance and pressure have been the 


is filled in with insulating compound at the works. The conductors | : | 
of the cable are then connected on the spot to the india rubber insu- subject for many Papers during recent years. The rules 

lated wires projecting through a numbered strip. According to | brought forward by the writers of these articles do not seem 

requirements these apparatus are provided with sifety fuses only | to give satisfactory results when applied to the hubs of dynamos 
(Fig. 5) or with vacuum arresters or with s‘fety fuses connected | and alternators, and simple formule derived from first prin- 

in front of vacuum arresters (Fig. 7). On account of the low | ciples give equally unsatisfactory results. 

insulation of carbon arresters, these are not supplied with this type. Assuming that the hub expanded the whole amount of the 

of apparatus, although they are still used in a variety of cases. For press fit allowance and that the hubs are thin, then if D= 


connecting the cable terminal to the aerial lines it is recommended | . = = 
not to use the multi-cored india rubber insulated cables, though diameter of shaft, a fit allowance and E=modulus of 


hitherto much in favour, but. to press a sheath of lead round every elasticity, the stress in the hubs — E. 
single rubber-insulated core. In this way many troubles are avoided, v D : | 

as the connection core is sheathed in lead up to the insulator, and is For cast-iron hubs E can be taken as 16 109. Assuming that  . 
therefore well protected against the decomposing influence of the air. | the keyway cuts away 25 per cent. of the section and allow- 


Fig. 8 illustrates the manner in which the cables are carried to the | ing a maximum stress of 8,000 lb. per square inch, we have 
insulators. 


The apparatus described above represent a small fraction of the a x 16 x 10° _ | 0:375 
many apparatus required in low-tension practice and manufactured |: D Es. Eit oir 1,000 
by Siemens & Halske, A.-G. \Wernsrwerk. A number of other types, 
however, have already been constructed, and further apparatus is | This is a safe limit for the value of the allowance even for very 
under construction. The insulation values in all networks, so far as light hubs. To obtain the forcing pressure for this allowance 
supplied with such connecting apparatus, have increased considerably, | let A — area of half section of hub, then the total tangential 
and excellent results have been obtained with such apparatus over force — 6,0004 and the total radial pressure 2z x 6,000A. The 


T vere pra P UL TM. ood coefficient of friction between the shaft and hub when a mix- 


insulation values even with the connecting apparatus placed in very | ture of white lead and tallow is used as a lubricant can be taken 
damp'rooms,'an'advantage that should be of great importance in low- | as 0-12, so that the forcing pressure—0-12 x 2: x 6,0004 
tension work. ` —4,500 A, or 2 tons per square inch of half section. This 
] pressure would be very great for the hubs of large machines, 
80 that it is necessary to reduce the allowance on shafts above 


SOME MECHANICAL POINTS IN ARMATURE a certain size. The curve shown in Fig. 1 gives the values for 


D. . 0 


" the press fit allowance which are found satisfactory in practice. 
CONSTRUCTION. The corresponding pressures are very approximate, and should 
BY R. LIVINGSTONE. only be regarded as a rough guide in the absence of full par- 


The following notes relate to the estimation of certain | ticulars of the hub. ! 
values which are of importance in the mechanical design of | The compression of the contact surfaces of shaft and hub, 
generators and motors. the restraining action of the rim, and the fact that the bearing 
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Fic. 1.—Press Firs ror Casr-1iRoN Huss on Micp STEEL SHAFTS. 


Very little has been published relating to the various points | portion on the shaft does not extend the full length of the hub, 
considered which could be directly applied to electrical all lead to disagreement between the calculated and actua J 
machinery and the writer gives here his own views in the hope | values of the press fit. The only satisfactory way to estimate 

* Copyright. All rights of reproduction are reserved. | the amount of pressure required or the allowance to give a 
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certain pressure is to use constants which have been derived 
from actual practice. | 

The curve shown in Fig. 2 gives such a constant (k) for 
various diameters of shaft and for standard hub proportions. 
With the aid of this curve one can estimate fairly accurately 
the pressure required from the following formula :— 


; Pressure in pounds =k x “ x109. . « a (2) 


When steel hubs are pressed on to a shaft the surfaces some- 
times “ seize ” and run the pressure up much higher than what 
is calculated. For this reason the lubricant ought always (for 
steel hubs) to be a good stiff mixture of white lead and tallow 
with the white lead predominating. 
bad the shaft is apt to go in in jerks, and such jerks are by no 
means good for the press. Presses with the two tie-rods in the 
same horizontal plane are common for large presses, and presses 
with the tie-rods in the same vertical plane are common for 
small presses, but for convenience in handling the armature 
and for saving floor space the press having the tie-rods in a 
plane at à small angle to the vertical is by far the best for both 
large and small presses. 


Armature Hubs. 


The necessary section of the hub for a given machine is so 
intimately bound up with the amount of press fit which will 
ensure a staisfactory job that it will be convenient to consider 
the proportions for the hubs at this point. Keys are usually 
provided in the hub for driving, but it 1s advisable that the 
hub should be designed so that the press fit would drive the 
machine without the keys. This is quite a simple calculation 
and can be made as under. 
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Let T=press fit in tons, D- diameter of shaft in inches, 
H.P.=horse-power transmitted, and N=revs. per min. Then 


63,000 p.p. TD ~x 2,240 
SON ern 
56 H.P. . . he hd 
sed "ND when the hub is on the point of slipping. In 


00 H.P 
ND ` 

The above formula is one limit to the value of the press fit, 
but the expansion of the hub when the machine is running must 
also be allowed for. With constant peripheral velocity of the 
armature this expansion will be proportional to the diameter 
of the armature and roughly proportional to the diameter of the 
shaft, so that one must add a pressure which is in proportion 
to the shaft diameter. 

The amount can only be based on experience, and may be 
taken as 2D in tons. The necessary press fit then in tons is 

100 H.P. 
T=. ND -H2D. . . . . . (3) 

Allowing a maximum hoop sttess of 3,000 lb. per square inch 


onder 6 bewn-thusafeaide T=" 


in hubs of 2 in. bore and 2,000 lb. per square inch in 20 in. bore ` 
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one has the following equation for the minimum half section of 
the hub :— 


c ( 100 H.P. 
S in square inches =k; ~ ND +2D}, . « « (4) 


when k has the value given in the following table :— 


Shaft Shaft Shaft Shaft 

diameter. k. diameter.| k. |idiameter.| k. diameter. & 
n In. In In. 
2 BU 8 | 1-23 14 |136 | 20 | 15 
3 1-05 9 | 1-95 15 | 138 | 21 [153 
4 1-09 10 | 1-27 16 |140 | 22 |155 
5 1-13 11 1-29 17 1-42 | 93 | 1-57 
6 1-165 12 132 I8 | 1-44 94 | 1-59 
7 120 | 13 | 1-34 19 1147| 25 ! 1-60 


The reason for the reduction of the stress with increasing size 
of hub is that the hoop formula for the stress in rings gives too 
low values for thick rings, and the error increases with the 
increase of the ratio of outer diameter to bore. Then again the 
risk of shrinkage strains in large hubs is very great, and some 
reduction is necessary on this account. 

The length of the hub is usually made about 14 times the 
diameter of the shaft, and each bearing surface has a length 
equal to half the diameter of the shaft, leaving a cored-out 
recess equal in length to the length of the bearing surface. The 
cored-out recess need not actually be so great in diameter as to 
clear the keyway, but it is customary to make it so. The 
recess is to save time in boring out the hub and so need only 
have a “ casting " clearance. It is questionable whether any 
saving in slotting the keyway is made by carrying this recess 
beyond the key. 


End Plates for Laminations. 


The armature of a machine, consisting as it does of thin sheets 
of iron, must be kept under considerable pressure in order that 
the moving magnetic field may not set up vibration. A rough 
shop test to determine whether the laminations are under the 


Fr». 3. 


required pressure is to try and insert the blade of a penknife 
between two of the laminations. If this is done with difficulty 
the laminations are under sufficient compression. It is also 
necessary to compress the laminations in order to get a suffi- 
cient number of plates into the space allowed. | 
A pressure of 60 Ib. per square inch will give about 88 per 
cent. iron and keep the laminations under sufficient compres- 
sion to prevent vibration. Increasing the pressure beyond 
this amount does not increase the percentage of iron appreci- 
ably. Allowing for the plates losing a certain amount of 
spring with alternate heating and cooling, a pressure of 100 lb. 
per square inch should be allowed when the machine is new. 
The armature spacing discs have to withstand this pressure 
in direct compression, and it is a simple matter to calculate 
this compression stress from the total area of the punching and 
the area of the section under compression. A stress of 4,000 Ib. 
per square inch for brass and 10,000 Ib. per square inch for 
iron spacers can be allowed. The metal of the spacer can 
seldom be made so thin that buckling as a strut need be con- 
sidered. Very substantial spacers can be made by riveting 
small fin. or 3 in. H section extruded metal to one of the 
armature punchings, and the cost of building this type of spacer 
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is much the same as the cost of a separate brass casting. Plates 
with twisted teeth and having parts punched and bent out do 
not make such substantial spacers as the above, and should be 
avoided. 

The dimensions of the end plates to hold the laminations 
together should be determined by the allowable deflection or 
twist. It is not correct to consider the end plate as a cantilever 
held by the bolts at one end and loaded by the punchings over 
its length; the ring must be considered as an annular disc 
which can only twist by extending the fibres in one part of the 
ring and compressing them in others. For simplicity, we will 
investigate the strength and stiffness of an end ring of a round 
section, as in Fig. 3. We may assume that the diameter of 
the section is small in comparison with the diameter of the whole 
ring, and that the ring section will twist through a very small 


Strained 


Unstrained 
Fia. 4. 


angle. Fig. 4 shows in an exaggerated way how the ring will: 
be affected when the load is put on. 
Let x=any radius within the ring section, 
6 —any angle from the horizontal (Fig. 19), 


0—8a small amount of movement at the outer surface of 
the ring, Fig. 4. 


and 


Then at any radius, z, and angle 6 the increase in the diameter 
4x5 cos 6 


will be , and the stress in the section at that point 


( 
4r3cos 0E 


will be 2 
dD 


small section drdór will be 2xdxrd9 x 


The radial pull to create this stress in the 


42x75 cos 6E 
dD 

The moment about the centre of the section due to this radial 
pull will be 


8róE 


dD 


so that, for the whole section, the moment is 


d T 
J278E | z | 2:2 cos? 6drd, 
iD || 


which, on integrating, becomes 


13 cos? 6drd6, 


2Eôd? 
"8D ©) 
Now this moment (equation 31) must clearly equal the 
8Dwl 


moment wl. Equating and transposing, we get = pg 


From simple trigonometrical relations we now get the deflection 
at the laminations (see Fig. 19) 


1:62D»«P 


SER m 
26E ~ 8Dwl 
Now the stress in the ring (f) = D’ and as B— we have 
16wl 
h— m (7) 


As will be seen from a glance at equation (33), f, can be cal- 
culated as follows: Divide the twisting moment wl by 27, so 
obtaining a kind of bending moment on the section (B.M.), and 


761 
then divide by the bending modulus for the ring section. The 
result will be the same as given by equation (33). Whether 


this simple method is true for every form of section the writer 
is not prepared to say, but the probability is that it only holds 
true for sections which are thick in the direction of the lamina- 
tions compared with the depth parallel to the laminations. 

For sections which are square or nearly square the simplest 
way is to find a diameter of section which will give the same 
periphery as the actual section, and work out the stress from 
equation (33) and the deflection from (32). An approximation 
will in this way be obtained which should be close enough in 
actual practice. 

Another form of end plate is that shown in Fig. 5. In this 
form the thickness ¢ is small compared with the depth B. 
Assuming again small deformations, the increase in diameter 


45x 
at any point, z, will be BO and the stress due to this de- 


45rE 


dtr — 


formation will be when E is the modulus of elasticity 


ofthe material. The tangential force in a small section, dz, due 


to this stress will be cd and the total radial pull, according 


&rórEtdr 


to a well-known theorem, — , so that the total moment 


BD 
3 16z.có Et 
will be |: des dz, which, on integrating, becomes 
J 
267 Et B? 
pi 8 
5 (8) 
This moment must obviously be equal to wl, so that, equat- 
l tr i TEE RTI. 
ing and transposing, we get 0—5-,,5;. From the trigono- 
metrical relations we have the deflection at the laminations 
2 
patur D (9) 
m Et B? 
; T 20 
he stress in the ring 1s equal to p5 that 
2wl 
Curb MES 10 
art (10) 


Again we see that the stress can be obtained by dividing the 
moment by 2r and by the bending modulus of the section of 
the ring, the neutral axis being taken as the vertical axis. 


y Y 
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Fic. 5.—ARMATURE Exp PLATE. 


The third case we will consider is one in which the end plate 
is thin in the horizontal direction but deep in comparison with 
its thickness. This is a common type of end plate, since the 
space taken up by it is small. It is by no means the best 
section to use, considering the end plate by itself; but since 
it is economical in other ways it has come into very general use. 
Fig. 6 shows how this form of end plate will distort. 


0 005 
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At any point, z, the increase in diameter will be 2z(1— cos 6), 
2x(1—cos 6)E 


and the stress due to this increase in diameter 
The tangential pull in the small section dz will be 
2z(1— cos 6) Etdz i 


D 
80 tuat the total radial moment will be 
9 ( 2 47(1— cos 6) sin Ex 

: D 


— gdr, 


wbich, on integrating, becomes 
Tr(1—cos 6) sin 0ELB? 
L-) wu 
7(1— cos 0) sin 8EtB? 


(11) 


cos Ówl—— —— 35 — —" 
. 3Dwl 
or (tan 0—sgin 0) = EB? : (12) 
: — cos 6)E 
Now the maximum stress = — 008 AT . (13) 


By means of the curve shown in Fig. 7 it will be possible to 
insert in equation (39) the value for (1—cos 8) corresponding 


Fig. 6.—DisTonTIoN or Turn Enp PLATBS. 


to different values of (tan 6—sin 6), which are obtained from 
equation (38). For this purpose the curve marked A is used. 
The curve marked B can be used to give the value of tan 6 
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Fico. 7.—DEFLECTION AND STRESS IN ARMATURE Enp PLATES. 


corresponding to the value for (tan 0—sin 6) given by equation 
(38). Then the maximum deflection is 


Btanó. . (14) 


The pressure on the laminations in this case is reduced by 
the distortion of the end plate, so that l cannot be taken as 


B 
P and a mean pressure of less than 100]b. per square inch 


must be taken. 

Long armatures have, of course, a greater amount of spring 
than short armatures, so that for very long armatures a pres- 
sure very nearly 100 lb. per square inch will come on the end 
plates, even if the distortion of the plate is an appreciable 
amount; but, on the other hand, a small amount of distortion 
in short armatures might relieve the teeth of almost all pres- 
sure, so reducing the average pressure. 

For short armatures (3 in. to 9 in.), then, we can assume an 
average pressure of 50 lb. per square inch, and we can take l as 
0-35B. With those figures the stress for cast-iron end plates 
should not exceed 10,000 lb. per square inch, the stress in steel 


MLL 


Fig. 8.—ARMATURE END PILATE. 


plates 25,000, and the deflection should be about 4 in. 

In armatures 9 in. to 24 in. the following values may be 
taken :— 

Pressure 60 lb. per square inch, 1—0-4 B ; stress in cast-iron 
plate 10,000 and in steel plate 25,000, the deflection for both 
steel and cast iron being limited to $ in. 

For armatures 24 in. to 48 in. :— 

Pressure=70 lb. per ‘square inch, /[—0-45B; allowable 
stresses the same.as before and allowable deflection 0-15 in. 

For armatures over 48 in. long :— 

Pressure —80 Ib. per square inch, 1=0-5B; deflection should 
not exceed 0-2 in. to 0-25 in. 


; l i D 
A rough guide to the thickness is to make t=7g except for 


very shallow plates, which can beless than this, sincethey come 
more under the forms shown in Fig. 3 and Fig. 5 than under 
the form just investigated. 

In other forms of end plate the stress can be worked out by 
making certain assumptions. In Fig. 8 is shown an end plate 


| 
| 


Fic. 9.—ARMATURE END PLATE AND Fan. 


whose thickness, D, is great, but which is combined with a thin 
portion, t. In this case we have 
wl 
l= 97, e (15) 
when f,—maximum stress and Z,=bending modulus of the 
section taken about the axis X — X. 
This formula has already been proved for plain circular sec- 
tions and for thick rectangular sections (equations 33 and 36), 


Q ma—— 
cpu 
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and it is certain to be a close approximation when D is great 
and for small deformations. It may not be exact, as the writer 
has not been able to establish a satisfactory proof, but it is 
certainly close enough for practical work. 
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Fia. 10. —ALTERNATOR END PLATE AND Com Support. 


A form of end plate which fulfils with economy the require- 
ments of end-plate design for rotating armatures is that shown 
in Fig. 9. This end plate also acts as a fan in an efficient way 
The stress can be worked out by equation (41), and the deflec- 
tion is 
(16) 

For the'stators of alternators the form of end plate shown in 
Fiy. 10 is convenient, as the projecting ring can form a good 


coil support. The stress and deflection are obtained from 
equations (41) and (42). 


(To be concluded). 


THE DESIGN OF APPARATUS FOR IMPROVING THE 


POWER FACTOR OF ALTERNATING-CURRENT 
SYSTEMS. 


We give below an account of the discussion which took place 
in London on Prof. Miles Walker's Paper on this subject. An 
abstract of the Paper appeared on p. 676 of our issue of 
Jan. 10. | 

DISCUSSION. 


Dr. GisBERT Karp, who opened the discussion, said that he had some 
doubt at the time when the author read his first Paper, some four years 
ago, on the phase-advancer whether the machine would work sparklessly, 
and it was & great revelation to him when he was shown the machine at 
work some time afterwards to find that it did work almost sparklessly. 
In his present phase-advancer the author had introduced what might 
be called & mesh current armature, and one of the most valuable features 
of the new design was the ingenious method of making the current which 
otherwise caused sparking cure that evil. He was convinced that the 
author's prediction was correct that the phase-advancer could be made 
without any limit to the power. Technically he had nothing but admira- 
tion for the Paper, but from & more commercial point of view he thought 
the author might have given his child & better send off, so as to make it 
more acceptable to the business world. There were many virtues which 
the author had not pointed out. A motor fitted with a phase-advancer 
was able to carry a very much higher overload ; a man whose business 
had outgrown the capacity of his plant could, by installing a phase- 
advancer, not only save himself a very large outlay on à new motor but 
could also improve his power factor. Further, by putting on a phase- 


eae 


advancer, it was not only possible to make a 100 n.r. motor do what a 
120 H.P. motor would do, but it would do it with a greatly iniproved 
efficiency, and when one began to consider payment for current in frac- 
tions of a penny efficiency was of importance. However, the question 
was, Did it pay to put a phase-advancer in. He thought it would cer- 
tainly be more advantageous to build an iron machine with a phase- 
advancer rather than a copper machine without. A machine with a 
phasc-advancer need not cost more than one without if it was designed 
for the purpose, and even if it was not designed for the purpose it need not 
cost very much more. On the whole he did not think that the cost of the 
phase-advancer was a very material impediment to its use, but the im- 
pediment was a certain attitude which should be avoided, that as it had 
been done without for so many years it could still be done without. On 
the Continent the Scherbius phase-advancer was very much in use. 
Supply companies at the present time, when they found that they had a 
bad power factor, put in a phase-advancer—called a rectifier—side by 
side with the generator. That was the wrong place to put it ; it certainly 
relieved the generators, but not the line. The right place to put a phase- 
advancer was on the customer's premises. Why did not the companies, 
instead of putting a rectifier in their own station, go to one of their big 
customers and ask to be allowed to put a rectifier on their premises? It 
would help the customer a good deal, and would help the company even 
more, because they could relieve their line, while the customer would pay 
the ground rent. He believed the answer was that the companies did not 
like to put capital on another man's premises when they had not the con- 
trol of the apparatus and it was not easy to devise a method by which the 
company could retain control in such a case. It would be said that the 
customer had an advantage in using the machine, but that was only so if 
his tariff was lowered. Another proposition would be to let the customer 
pay for the phase-advancer, but cases would be very exceptional whero 
consumers were sufficiently acquainted with such matters to be convinced 
that they would gain anything thereby. The only way to make a cus- 
tomer buy one would be to show him that he would reduce his bill for 
electric energy. Say, give him a discount of 3 per cent. ; but then, of 
course, there was the difficulty that other people who had no phase- 
advancer would also want the extra discount, and it was impossiblo to 
explain the thing to them. There was an invention by one of their own 
members, however, which relieved the difficulty, viz., the Arno meter, : 
which was now being made by two firms and which discriminated between 
the good and the bad customer. It was an apparatus which might be of 
great importance, and grew out of an investigation which Prof. Arno and 
a colleague made right round Italy into the working costs, not with respect 
to the load factor, but to the power factor of their customers, and it turned 
out that the cost to the power company could be expressed by tbe fol- 
lowing simple formula :— 


t 
Cost =: K fixi cos $4- bET)dt. 


From a large number of investigations in the books Arno found that the 
coefficient « varied a little, but not much; a fair practical value was 4 
and b was then }. Taking those figures a customer who was only taking 
power and no wattless current would give 
| $EI-- 4EI, 

which meant, EI, exactly the same as any other meter would, indicate. 
The good customer was not penalised by Arno's meter. By putting in 
such a meter one not only differentiated between the customers, but the 
meter would take care that the good customer got his power at a some- 
what cheaper rate. The difference need not be great ; in fact, it was not 
great. He had worked out a case. The motor had a power factor of 
88 per cent., but as it would work at half load for, say, 3,000 hours in the 
year, they had a motor taking 10° B.T. units. Supplied with an Arno 
meter they had at the half load cos¢=-0-8. Supposing the motor was 
taken to work at half load all the year round, they then had $ of 0-84- 1, 
which was equal to 1:08, say, 8 per cent. as the saving by putting on the 
author's phase-advancer. With current at 4d. per unit 8 per cent. of that 
in a million units came to £170. Who was going to pockct that £170 ? 
Both would like to; butsupposingit was divided up, then the customer 
would pocket a saving of £85 and the company would pocket a saving of 
£85. The customer had incurred an outlay of £170 and got 50 per cent. 
dividend on his investment, but the company was better off still and got 
& dividend for which they had paid nothing, besides being left frec by the 
customer to sell the extra current to other people. The author had been 
good enough to allude to his (Dr. Kapp's) phase-advancer, which he had 
described in THE ELECTRICIAN (Vol. LXIX., p. 222), and he thought it 
might be of interest for them to hear of some experiments that had been 
made. In the first place, he wished to point out that there was a difference 
in principle between the rotary machine such as the author had made, and 
the vibrating machine such as he had made. In the vibrator, the volts 
Fic I/slip; whilst in the rotary phase-advancer Ec I. If a motor had 
got a very heavy slip then the author's phase-advancer could tackle it 
much better than he could, but if the motor had a reasonable slip then his 
vibrator could deal with it best. The advantage of the vibrator was felt 
more at light loads than at heavy loads, and that being so, it was for 
motors which were under-loaded and liable to work under-loaded for a 
long time that the vibrating principle's advantage over the rotating 
principle would be felt most strongly. In some tests which were carried 
out to satisfy a sceptical railway expert that the vibrator would cause 
the motor to act as a generator and throw back current into the line, it 
was found that by driving a non-synchronous motor with 5 per cent. 
negative slip over synchronism the motor threw back into the line 35 
per cent. of the power with a power factor of 0-94. The question was also 
brought up by the railway expert, who came from Italy, as to whether the 
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vibrator could be used on three-phase locomotives, which in Italy was of 
the greatest importance as the lines were hilly and coal dear. 


presented no difficulty. 


Mr. W. H. PaATCHELL also looked at the matter from a commercial 
standpoint, and he thought that Dr. Kapp was right in saying that the 
The 
author had not mentioned the Kramer svstem, which was very much 
like the Scherbius, except that it was connected mechanically while the 


proper place for the phase advancer was on consumers’ premises. 


Scherbius was connected electrically. 


Mr. A. W. AsHTON said that, in connection with the adoption of 
apparatus for power factor correction, he wanted to bring up the question 
of the competing apparatus—viz., the condenser—and in order to do so 
he had looked through the Paper to get some idea of the total costs of 
installing and running a phase advancer, so as to be able to compare 
In-the case 
of the condenser the initial cost was considerably higher than for the 
phase advancer ; but, on the other hand, the running cost of the former 
In order to get 


the aetual total costs, he took the cost of converting and supplving 


them with what he knew to be the costs of the condenser. 


was almost negligible compared with that of the latter. 


1,000 k.v.a. wattless current at 50°. to be about £2-8 per kilovolt-ampere, 


so that the initial cost of installing condensers to deal with the current 
was about £2,800, which was independent of the voltage at which the 
On the other hand, he had assumed that the 
extra cost of fitting a phase advancer to the motor was about £250, and 


condensers were installed. 


he had also taken the extra loss incurred by reason of the fitting of the 
phase advancer as being 25 kw. 


at £4 per kilowatt of maximum demand and 0-4d. per unit, the com- 
parative cost of the condenser and the phase advancer came out as 
follows :— 


Condenser. Phase advancer. 
100 per cent. load factor  ............... £249 ...... £484 
50 ES Sw. 7 MSERON MEE 220 : 302 
25 i “i («Ace ba 9060 ...... 211 
20 5 m akute aude ede 203 ieri 193 


Taking the total costs into account, the cost of correcting power factor 
by means of the condenser was less for all load factors of 25 per cent. and 
over. Nevertheless, he had to admit that to a certain extent the phase 
advancer had been adopted in preference to the condenser, partly due, 
perhaps, to the higher first cost of the condenser and partly to the con- 
denser being regarded as something new and strange by a good many 
engineers. A paraftin paper condenser, if properly designed and manu- 
factured, should give less trouble than a paper cable, as the dielectric 
used was more impervious to moisture, the condenser was not so likely 
to be subjected to mechanical damage, and the distribution of the 
dielectric in the condenser made it two or three times as strong for the 
same thickness as in the case of the paper cable. Furthermore, he 
would like those engineers who looked askance at condensers to consider 
how much of their electrical apparatus would stand the following tests, 
which would be withstood by any good paraffin paper condenser: (1) 
A test for two or three hours at four times the working pressure ; (2) four 
times the full load current carried for six hours; and (3) a temperature 
rise of 30°C. above its full load working temperature. | 

Prof. S. P. THomMpson recalled that in every one of the various depart- 
ments of electrical engineering turning points had been ‘reached in the 
development. He instanced the compound winding of dvnamos, and the 
invention of auxiliary poles and compensated windings to overcome 
sparking, and the 'l'irrel regulator for alternators. They had now arrived 
at another such turning point in the use of alternating-current motors, 
which in spite of all kinds of misunderstandings and opposition had come 
largely into use, mainly, he believed, owing to their inherent virtues, and 
not because they had inherent vices. The bad power factor in induction 
motors, especially when not running at their full power, had not prevented 
them from being largely employed, and now they had the means given 
them of making those machines correct their own vices, so that the series 
machine might become the better and the cheaper. The cheaper, with 
the phase advancer added to it, might surpass the dearer, which was no 
small thing to have done. 

Dr. S. P. SmitH thought that polyphase commutator machines were 
really the most ingenious things ever produced, but with regard to the 
application to the induction motor, that it was a wrong step. He did not 
think it was right to charge up against the induction motor one of its 
vices when it rave them so many virtues. It was true that the power 
factor was a vice of the induction motor, but that, compared with the 
ideal simplicity and reliability of the machine, was a small item. Station 
engineers, if they wanted the power factor rectitied, should do it them- 
selves, and he did not see how they could expect the consumer to do it 
for them. The method was simple, merely the application of condensers 
or the synchronous motor. Looking at the matter from the .onsumers' 
point of view, it would mean the forcing upon him of a commutator 
machine, a thing which he detested, and which could not be used with a 
high voltage. Speaking as a designer he could not possibly see how they 
could put such plant as an induction motor with a phase advancer in the 
hands of unskilled workmen, and he believed that in all large installations 
one would find that the factor of safetv had been largely reduced, and the 
maintenance costs were much higher for that reason. With regard to 
eflicieney, there was no doubt that auxiliary apparatus must have its 
own loss, and therefore one would be out of pocket from that point of 
view. Personally, he had not much fear that station engineers would 
refuse to supply power to consumers who objected to putting in phase 
advancers He quite agreed that in certain systems it might be quite 


It had not 
yet been done, but one firm was seriously thinking about doing it, and it 


On those lines, assuming £2,800 at 
6} per cent. to be the total capital charges, and taking the cost of energy 
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advisable and, in fact, was the only solution of the problem, to put in a 
phase advancer, but in general he thought it was the wrong thing to do. 
The right thing for the station engineer to do was to use a badly regulating 
generator. " , 

Mr. Mites WALKER, in reply, said that Dr. Kapp had rightly called 
attention to many advantages possessed by the phase advancer besides 
those mentioned, but he would remind Dr. Kapp that at the beginning of 
the Paper he referred to one written 4 years ago, and that he regarded the 
present one as a continuation of the first. In that first Paper the matter 
of maximum torque of the motor being increased and the question of 
efficiency were fully gone into. One point of great importance was the 
fact that the stator copper losses could be reduced to 1 per cent., and 
though the rotor copper loss was somewhat increased that could be very 
easily provided for by having a little more copper in the rotor, and it 
would pay to do that. There was always room in the rotor, whereas in 
the stator there was no room for extra copper. The most important 
matter in saving was of course the fact that one could build a smaller 
motor altogether, and work the motor at a higher rate with the same 
frequency. It was quite possible that even with those advantages in the 
case of comparatively small motors, there would still be a slight Joss 
against the phase advancer, though he believed that in the larger cases 
the total loss in the whole plant would be rather less than if phase 
advancers were not used, and the same amount of material was employed. 
He had also gone into the question of using the iron instead of the copper 
machine in the earlier Paper. He took it that the main reason for 
wishing to get the power distributed at unity power factor was on account 
of the capital cost of the mains, which was far greater than the cost of the 
machinery. If one customer must have a lagging power factor another 
one should be persuaded to give a leading power factor, the two being 
then evened up. He was glad that Mr. Patchell had referred to the 
Kramer system, which was one of the systems which he had referred to in 
general terms in the Paper, and he had issued a special invitation to the 
Kramer people asking them to attend the meeting, as he felt that any 
remarks on that system would have been a great advantage to the 
Replying to Mr. Ashton, he was glad to hear that the con- 
denser could be made so cheaply, and that they gave such a good per- 
formance. Mr. Ashton, however, must not suppose for a minute that he 
was in competition ; there was room for everybody in the improvement 
of power factor. If they could get condensers at £2-8 per k.v.a., then 
that was quite new to him, as only the day previously he had heard of a 
quotation of £5 per k.v.a: - While, however, he was prepared to rejoice 
that condensers could be made so cheaply, it was not quite fair to put the 
losses in the phase advancer as high as Mr. Ashton did. As regard: 
safety the phase advancer was a machine absolutely independent of the 
motor, and in that respect it was oven better than the exciter of a synchro- 
nous motor. No one thought of installing a synch oj0us motor without 
putting an exciter on it. Why did not everyone who used a synchronous 
motor say he would scrap the exciter, and get his excitation from the 
mains. A synchronous motor would run all right directly off the mains, 
without an exciter with a power factor of about 0-2. 


Mr. W. E. BuRNAND (communicated): It is an open secret that the 
power factor on industrial electric supply systems often gets down to 0-6 
in the daytime. Whilst the unit charged on is the kilowatt-hour there is 
no inducement for a consumer to improve his power factor by the use 
of a phase advancer. Therefore I think this does not solve the 
problem of power-factor improvement on public-supply systems. 
This is not the fault of the phase advancer, but of the tariff, which 
does not correspond to the cost of supply. I was going to 
suggest, as Prof. Kapp has done, that the best way of meeting 
this requirement is that the meter should go at a rate intermediate 
between that of an ampere-hour meter and a wattmeter, with low power 
factor. This simply means an ordinary induction meter with the shunt 
adjusted, not for exact quadrature, but so that with full load amperes 
at zero power factor the meter would run at about one-fifth full load speed, 
instead of standing still, and register correctly on full load at unity power 
factor. This is not a new invention, one of the chief difficulties in the 
development of the induction meter being, in fact, to make a meter that 
had not this characteristic. Assuming phase advancers were installed 
for all large motors, even then the greater part of the cause of the low 
power factor remains untouched, as for one motor over 100 H.P. on the 
mains there are hundreds of smaller motors. These small motors not 
only in the aggregate total a very much greater horse-power, but in- 
dividually have a lower power factor, and constitute the chief cause of 
low power factor. To deal with these I have developed an arrangement 
styled, for want of a better name, a “ power regulator.” This is a trans- 
former with a three-way and off-position switch to supply different 
voltages to the motor adapted to the load. The primary object 
of this regulator so far as the user is concerned under pre- 
sent conditions is to economise power and reduce electricity bills. 
(Power factor should emphatically not be mentioned to a non-technical 
customer in this connection.) It depends for its success on the fact that 
an efficiently designed transformer reducing the voltage supplied to a 
small motor has a smaller loss than the reduction effected in the motor 
losses. This applies in the highest degree to the small single-phase 
machine, the advantage of the transformer being somewhat less with the 
two or three-phase machine, and decreasing gradually as the horse-power 
increases, Under special conditions the arrangement pays up to 100 H.P., 
but as a general rule it has not much advantage as regards energy saving 
over 20 H.P. or so, though there is material improvement in power factor. 
On machines of, say, 3 H.P., I have usually found a reduction in the 
clectricity bills of at least 10 per cent., and 25 is not at all uncommon. 
This looks on the face of it unlikely with a motor rated to have an 
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efficiency round about 80 per cent., but it must be remembered that this 
80 per cent. is for full load, the efficiency decreasing to zero at no load, so 
that there is plenty of room for big percentage reductions on the lower 
loads, which it is obvious are the rule and not the exception, from the 
power factor actually prevailing. The copper losses in a motor vary 
as the square of the total current passing through the motor, and the 
iron losses at a slightly lower rate. If, therefore, the voltage supplied 
to the motor is reduced with decreasing load in proportion to the square 
root of the load, the efficiency, so far as the electrical losses are con- 
cerned, would remain nearly constant. The mechanical losses, remaining 
nearly their original value, and the transformer losses combine to reduce 
the percentage efficiency on light load; but, as above stated, there is 
still a substantial balance to the good with the regulator. More- 
over, the manipulation is simplified. I find suitable voltages to be about 
half voltage on the first notch and about three-fourths on the second and 
full voltage on the top notch, the transformer being then cut out of circuit. 
As an experiment J ran a 40 H.P. motor in my works on a load 
run usually by about 2 H.P. Supplying about one-third full voltage into 
this motor, it used, including transformer losses, only about 6 per cent. 
more energy than the small motor, based on a week's run, whilst without 
the voltage reduction it could hardly have failed to double the cost. 
From what I said earlier it will be seen that this svstem is no competitor 
of the phase advancer. Regarding the proposed meter arrangement, 
it will be at once objected that the units registered are not legal B.O.T. 
units, and so no definite legal charge can be based thereon. This may 
be so, but how many B.O.T. units are there in a charge based on “ the 
telephone " system, or the rental value of à man's house ? The Board 
of Trade is not likely to hold out long against this system if it will agreo 
to such exam ples. 


FURTHER APPLICATIONS OF THE METHOD OF 
POSITIVE RAYS. 


On Friday last Sir J. J. Thomson, O.M., F.R.S., lectured at the 
Royal Institution on ‘ Further Applications of the Method of 
Positive Rays." a continuation of lectures given two vears and one 
year ago.* Briefly explaining the principle of the method, the lec- 
turer stated that a stream of positively charged particles passed 
through the perforated cathode and an exceedingly fine tube on to a 
screen, and was deflected in its path by powerful electrostatic and 
electromagnetic fields, which sifted the particles according to mass 
and velocity. All particles of the same mass would be on a single 
parabola, and the number of parabolas would show the number of 
substances or of particles of different kinds present in the gas through 
which the discharge passed. He had recently experimented with 
some residual rare gases of the atmosphere, which Sir James Dewar 
had isolated by liquefying the air and collecting in two mixtures, the 
one containing the heavy rare gases, the other the lighter rare gases. 
On the photographs obtained with the rare gases could be seen the 
curves due to mercury (atomic weight 200), xenon (128), krypton (82), 
argon (40), neon (20) and some other lines due to lighter gases. But 
there was no line corresponding to any heavy gas unaccounted for, 
so that the atmosphere was not likely to contain any still unknown 
heavy gas. 

The photographs of the lighter gases showed lines corresponding 
to mercury, argon, neon, nitrogen (still left in the mixture), helium 
and hydrogen. But there was further, close to neon, a line of mass 
(or m/e)=22, possibly à compound between neon and hydrogen, 
although the rare gases did not seem to form compounds. The line 
might also be attributed to carbon dioxide (44) carrving two charges 
(44/2— 22) ; but that was not likely ; for when in such cases the line 44 
was removed (by further cooling the gas), the line 22 remained visible. 
There was no room foren element of atomic weight 22 in Mendelieff's 
periodic tab'e. Twice he had also obtained a line 6 (a helium-hydro- 
gen compound (?)), but he had failed in otherexperiments to discover 
this line. | 

Sir Joseph then referred to the circumstance that while the mer- 
cury curve seemed to start almost from the centre (the zero point of 
no-deflection on the screen), most curves started from an ordinate 
some distance from the zero ordinate. This distance was charac- 
teristic of the normal unit charge carried by most particles. "The 
mercury curve, however, approached the zero within one-eighth of that 
distance, and the krypton curve within one-quarter. That pointed 
to the view that mercury could carry up to eight charges and krypton 
four. When the discharge was passed through mercury vapour, 
seven or even eight parabolas could be distinguished, corresponding 
to atomic weights of 200, 200/2, and 200/3, &c. There was no 
other proof that the mercury atoms could possess eight charges, 
and mercury was the only e'ement known capable of taking so high a 
charge. But only two kinds of ionisation appeared possible: The 
one was produced by cathode rays (knocking off one corpuscle), the 


* See THE Evecrnician, Vol. LXVIII. p. 1059. 
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other by collisions between the mercury atoms and positive rays 
(knocking off eight corpuscles) ; the intermediate curves were hence 
probably due to recombination of the most highly charged atoms 
with one or more corpuscles. 

Sir Joseph next referred to a peculiar line, apparently of atomic 
weight 3, which he had quite recently studied. The line might be due 
to a modified hydrogen, and its study was promising because lines 
indicating large masses might be interpreted in many ways, whilst 
hydrogen was the only element known which had a smaller mass than 
helium (He=4, H=1). The line 3 was very elusive, however. In 
trying to trace it, he had examined the gases given off by heated 
metals. A metal heated up to a certain temperature would cease to 
evolve more gas; if heated higher, it would again liberate gas ; this 
might go on for months, and if the metal were finally exposed to 
cathode ray bombardment 1, the gas liberation would again begin. 
The apparitus which Sir Joseph used for these researches was so 
constructed that different pressures, could be maintained in different 
portions, and gases be withdrawn by a pump and by charcoal or ad- 
mitted through a capillary tube. The combination comprised a 
cathode ray bulb, charcoal tube, tubes and a capillary tube branch- 
ing off from a tube fitted with two taps, and the discharge bulb for 
the photographic study of the positive rays. Heated iron, copper. 
and nickel oxide gave plenty of gas, but the line 3 did not appear 
until after the cathode bombardment. Lead from the roof of 
Trinity College Chapel gave the lines 3 and 4 (helium) when heated 
in a quartz tube ; when most of the lead had been distilled from the 
quartz tube by heating it almost to softening, the gas liberated did 
not contain the new substance; but cathode bombardment of the 
third partof the lead which was left in the quartz tube vielded the 
line 3. 

This seemed to suggest that the new substance need not be stored 
in the metal, but might be produced in it—to some extent at any 
rate—by the cathode bombardment or by some secondary radiation, 
just as the silent discharge produced ozone (O34) from oxygen (O). 
But lead freshly precipitated electrolytically (as lead tree) did nof 
give the line 3 at all, while the purest lead obtainable from Kahl- 
baum, of Berlin, gave it. Meteoric iron likewise yielded the line. If 
the substance were a kind of modified hydrogen Hg (analogous to 
ozone O,), it should be very active ; but it was inert. That feature 
seemed also to dispose of the possibility of the line being due tó a still 
unknown element of atomic weight 3, which, according to the periodic 
table, should resemble tluorine, the most active element ; but really dry 
fluorine gas, Sir James Dewar had told the lecturer, was not active 
either, so that this possibility was not excluded. 

Sir Joseph stated, in conclusion, that he had failed to find the un- 
known gas in the hydrogen which had been absorbed by metals like 
palladium and liberated again, and had not been able either to study 
the substance spectroscopicallv, because his whole store of the new, 
gas amounted to a little more than 1 eub. mm. 
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ROMAGNETIC THEORY. By Oliver Heaviside, Vol I, Price 12s, 6d, VoL II. 
Price 12s. 6d. Vol. 111. Now Ready. 21s. nett. l 

SrupiES 1N LicHt Propuction. By R. A. Houstoun, M.A., D.Sc, Ph.D. Ss. nett. 
Now Ready. 

Common BATTERY TELEPHONY SiMPLIFIBD. By W. ATKINS. 3s. nett. Now Ready. 

ELECTRICAL ENGINEERING FOR MECHANICAL AND Mining Enainegrs. By H. J. 
Heather, M.1.E.E. Now Ready. 9s. nett. 

ELECTRIC CRANES: THEIR DEsiaN, CONSTRUCTION AND APPLICATION. . By H. H. 
Broughton, M.1.E.E. Price 25s. nett, postage 9d. (abroad, Is. 8d.) 

Txe PRACTICAL WirgLess SLiog RuLB, Sy Dr, A. R bBeicner-Hiccmaa, Price 22. 63, 
nett, Reduction on quantity. 

Tue ErtgcrTRIC Arc, By Mrs. Ayrton. M.T.E.E. Price 12s. 6d. A 

Trauway Tractive ErroRT AND Power Diaaraw, By Arnald G, Hansara 8.A., 
A.M.I.E.E. Price 2s. 63. nett In Tube, 3s. (Price 3s. nett. 

Tee CLASSIFICATION OF ALTRRNATE-CuRRENT Motors, By V. A. A. Fynn, M.I.E.R. 

THs THEORY OF THE SUBMARINE TEgLEGRAPH CaBLE , By H. W. Malcolm. D.Sc. 
In Preparation. [/n Preparation. 

Tam MECHANICAL Dasion AND CONSTRUCTION oF GENERATORS. By R. Livingstone. 

Tes SHotT-Firgr’s GuipE1 A Practical Manual on Blasting and the Prevention ot Blast- 

4 ‘Ing Accidents in Mines, Quarries, &c. By W. Maurice. Price 3s. 6d. nett. 

HANDBOOK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully illus- 
tratol, By Dr. J. A: Fleming. Vol. I., 12s. 6d. nett, Vol. IL, 14s. nett. 

CAL LABORATORY Notes AND Forms. Arranged by Dr. J. A. Fleming, M.A., 
F.R.S, Singls copies 4d. nett, or in dozens at 2s. 6d. nett. Complete Sets of 50 
Notes and Forms, 12s. 6d. nett, or in strong portfolio, 14s. nett 3 or bound in strong 
cloth, 15s. nett. Spare Copies of Tabular Sheets, Is. per dozen. Portfolios, Is. 6d. 
each, Sectional paver, 15. per dozen sheets. Complete Prospectus post free on request, 

Tum Two-Tone VIBRATING TRANSMITTER AND CaBLB INDUCTIVE SIGNALLING, By 
Edward Raymond-Barker. Price ls. nett and post free. 

Tus BritisH Post Orricg TELEPHONE Service. Fully illustrated, Prize 3s, 6d. nett, 

LsokT, RADIATION AND ILLUMINATION. From the Gsrman of Paul Hogner, translate: 
by Justus Eck. Nearly Ready. 

PRIMARY BATTERIES: THEIR CONSTRUCTION AND MANUFACTURE, Bv W. R, Cooper. 
Price 10s. 6d. nett. [Price 10s, 6d. nett, 

SECONDARY BATTERIES! THEIR CONSTRUCTION AND MANUFACTURE, By E, J, Wade. 

Boier Feso Water. By F.A Anderson. Price os. nett. 

Tue Rating of ELECTRIC LIGHTING, ELECTRIC TRAMWAY, AND SIMILAR UNDERTAKINGS, 
By W. G. Bond, M.I.E.E. Price 2s. 6d. nett. 

Drum ARMATURE WINDING AND ComnuTators. By F. M. Weymouth, 7s. 6d, 

The remaining portion of this list of " Tug Evactrician” Sarigs or Books will 

: - ~ appear pex! week.) s 
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. ELECTRICITY SUPPLY TABLES AND DATA. 


. The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician” for Jan. 3. This Supplement 
consists of Tables IV., V. and VL, dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with our issue of the 10th. Table I., Electricity Undertakings 
with no Tramway Load, will he published this week ; and Table Ia., 
Electricity Undertakings taking Supply “in Bulk," and Table IL, 
Electricity Undertakings with both Lighting and Traction Load, 
on January 31. These will be followed, on February 7, by a complete 
Alphabetical Index to Tables I. to VI. ; and the series will be completed 
by the publication with a later issue of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Railways in the Colonies and 
some places abroad. 


NOW READY. 


Vol. LX1X. of “Tua Exvgornicias.” Bound in Publisher's cover. 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXIX. now ready, price 2s.: post free, 2s. 3d. 
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NEW COAL MINING REGULATIONS. 


It is almost inevitable that industries should be carried 
on under certain restrictions or regulations imposed by 
Parliament. If human nature were perfect, instead of being 
as defective as it is, such regulations could, no doubt, be 
dispensed with, but it is an unfortunate fact that employers 
have not in the past had that complete regard for the safety 
of their employés which is desirable. In this respect the coal- 
mining industry in this coun try stands in a somewhat unique 
position. It is by no means an industry of modern timss, 
and initially the conditions under which it was carried on 
were extremely crude, and involved much risk to the workers 
who were employed. Human life was not valued as highly 
as it is at the present day, and it was only slowly that public 
attention became sufficiently focussed upon the subject to 
necessitate the drawing up of certain rules for the safety 
of the miners. It was not until 1853 that a Select Com- 
mittee of the House of Commons was appointed to inquire 
into the causes of the accidents which were then prevalent. 
This Committee suggested that a meeting should take place 
of colliery owners and others interested in the subject, with 
the result that the following resolution was adopted by this 
meeting :— . 

That it is the opinion of this meeting that it would contributo greatly 
towards the safety of the mines, and the lives of the workmen, if à code 
of rules, bearing on the subject of the prevention of accidents, were pro- 
vided by the owners of each colliery, applicable to the particular statq 


and circumstances of such mines, to be observed by the persons entrusted 
with the management thereof, and by the workmen employed therei}. 


These preliminary steps led to the Coal Mines Act of 1855, 
which provided several General Rules and required golliery 
owners to propose Special Rules to be approved by the 
SECRETARY of SrATE for the management of each particular 
mine.’ From time to time these Special Rules were added 
to until by the Coal Mines Regulation Act of 1887 they 
reached a total of 39. Very naturally the number of Special 
Rules became unduly numerous, and in 1908 there were ag 
many as 24 principal codes varying greatly in length. The 
code applying to South Wales contained as many as 247 
rules. | 

In days when travelling was difficult this multiplicity of 
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| rules was not any great disadyantage, as men did not move 
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from district to district. At the present day, however, the 
conditions are very different, and engineers and managers 
are quite likely to move from one part of the country to 
another. Consequently, if the rules applicable to different 
parts of the country vary considerably a good deal of 
confusion is likely to result. 

The Coal Mines Act of 1911 is practically due to the re- 
commendations of the Royal Commission on Mines, and by 
means of this Act the Special Rules are to be made much 
more uniform. Owing to the fact that the mines in one 
district may differ very materially from those in another as 
to the conditions under which work is carried on, it is 1m- 
possible to adopt a uniform code of rules throughout the 
country, but much can be done to render the rules more 
generally applicable than has been the case in the past. 
The Home Office has now issued draft regulations under the 
new Act. Special circumstances are still necessarily ad- 
mitted, and consequently the regulations are open to objec- 
tion within 50 days from the date of issue (that is, from 
Jan. 9, 1913). Provision is made for dealing with the 
objections, and there is a certain amount of elasticity by 
special regulations which can be proposed to meet special 
circumstances. | 

The new regulations will embody the rules that have 
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already been issued governing the use of electricity in mines, | 


these being modified only in so far as it is necessary to bring 
them into line with the other sections of the Act. Perhaps 
one of the most important parts of the regulations refers to 
the introduction of a much-needed system of routine testing 
of all electrical plant and machinery below ground, and above 
ground also in so far as the apparatus affects the safety of 
persons employed below. There is always a tendency on 
the part of those who have their time well filled up to 
imagine that because plant is in good condition to-day it 
will be in good condition to-morrow, and that testing can be 
disregarded. "This is very far from the case, and we think 
that there is much to be gained by the introduction of a 
system of routine testing. 

Although we are not in favour, as a general rule, of re- 
strictive legislation, there is no doubt that the present rules 
governing the use of electricity in mines are very desirable 
in many ways; they ensure that work shall be well 
carried out and at the same time leave as much as possible 
to the individual! judgment of the engineer on the spot or 
to the designer. Moreover, th?» fact that these rules will 
now form a portion of those governing the operation of 
every mine should all be to the advantage of electrical work. 


— ——À — À—M M —— P 


REVIEWS. 


(Copies of the undermentioned works can be had from THE BLECTRIOIAN Offices, pot 


free, on receipt of published price, adding 3d, for books published under 3s, Acd 
10 per cent. for abroad or for foreign books.) 
[e Ms 
Electromagnetic Theory. By OrivkR Heavisipe. Vol: III. 


(London, 1912: “Tas Electritian’’ Printing & Publishing Co.) 
Pp. ix.4519. 21s. n t. 

This new volume by Heaviside will prove a welcome addi- 
tion to the libraries of mathematical electricians and physicists. 
Experience has proved that his writings well repay study, 
although many of us are often unable to soar with him into the 
empyrean. It is a matter of history that he was the physicist 
who laid the foundations of the modern theory of telephonic 
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transmission—a theory which has proved a veritable gold mine 
for the practical telephonist. His Paper on “ Electromagnetic 
Induction and its Propagation," published in THE ELECTRICIAN 
in 1887, marks an epoch in the history of telephony. The 
theory of the distortionless circuit showed clearly on what lines 
telephony could be developed, and Heaviside's pioneering work 
will always take a leading place in the history of the subject. 
In the preface the author says that many years ago he had 
mapped out his time so as to finish the third volume of his work 


about 1904. But circumstances have not been favourable. 


He has changed the plan of the work, excluding parts of the 
third volume as originally projected and including parts of 
the fourth. | 

This volume is divided into two chapters. In the first 
chapter, written in 1900-1901, difficult but important problems 
connected with the electric and magnetic waves from moving 
sources are discussed. Simple proofs are first given of for- 
mule for the waves generated by a plane source. The motion 
of these waves is then compared with that of aerial waves. But 
even already the author forces us to think physically. 

“ Of course, we cannot have a continuous, steadily-acting 
source of condensation in a fluid; it must fluctuate. There 
is no such restriction necessary in the electromagnetic case." 
He next discusses the generation of a pair of inclined waves by 
the rapid motion of an electrified strip, discussing the cases of 
the velocity being less and the velocity being greater than that 
of light. He then gives the theory of the steady rectilinear 
motion of an electron through the ether, à theory which has 
been further developed by other physicists—notably Searle— 
with very interesting results. | 

The magnetic impulsive wave due to a sudden change in the 
velocity of an electron is generally believed to give rise to 
Röntgen rays. The author states this more accurately by 
saying that it represents the elementary portion of Róntgen 
rays. | 

By an electron Heaviside means an electric charge. He docs 
not favour Larmor's conception of an electron as being simply 
a “ singular " point in the ether. He says that Kaufmann's 
measurements prove that the mass of an electron, if it has any, 
can only be a small fraction of its effective electromagnetic mass. 
There is here room for much discussion. As the author says, 
there are infinite possibilities in the unknown. He is inclincd 
to agrec with J. J. Thomson that the negative corpuscles arc 
simply electrified matter. He thinks that at present we are 
not justified in concluding that the electron has no mass at all, 
although it is possible—even probable—that negative elcc- 
tricity can be absolutely separated from mass. 

In one of the appendixes to the first chapter he discusses 
the size and inertia of electrons, and makes some very intercst- 
ing numerical calculations of the ratio e/m. He points out that 
the effective mass M of an electron varies with its speed. When 
the speed is nearly equal to the velocity of light the variation 
of M is very rapid. This shows the extreme difficulty there 
is in interpreting experimental observations. The other 
appendix gives a very characteristic and amusing account of 
vector analysis and an able review of Wilson's book on this 
subject. 

The second chapter discusses waves in the ether and the 
mathematical radio-telegraphist will revel in the early parts 
of it. Later on, however, the author makes long digressions 
on interesting physical. and mathematical problems. The 
reviewer was particularly interested in the discussion of diver- 
gent series. These series very frequently arise as solutions of 
many of the differential equations obtained by physical con- 
sid^rations. Mathematicians frequently treat these serics 
contemptuously. Thisleads Heaviside to conclude that mathe- 


maticians are in general exceedingly prejudiced and con- 


servative. 

Very neat theorems are obtained connecting converging and 
diverging series, and the reviewer agrees with the author in 
prophesying a great future for the generalised analysis which 
connects the semi-converging series with the converging ones. 
The applications to Elliptic and Bessel functions are of great 
interest as well as of immediate practicai importance. 
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The author's article on the ** Theory of the Electric Tele- 
graph " in the “ Encyclopedia Britannica ” is reprinted and it 
is interesting to learn that it was written in June, 1902. Many 
of the theorems given in this article have often been quoted by 
text-book writers, and the explanation of how Hertzian waves 
bend round the earth is consequently now one of the best-known 
scientific theorems. 

In conclusion, the author reminds us that there is no absolute 
scale of size in Nature. As the universe is boundless one way 
towards the great, so it is equally boundless the other way 
towards the small. Important events may arise from what is 
going on in the inside of electrons. Large amounts of energy 
may be very condensed owing to the enormous forces called into 
play when the distances are excessively minute. The nature 
of electrons has not yet been discovered, and although it is a 
great step from the atom to the electron, yet we have always 
to remember that it isnot finality. ` 

So far as we know, all known disturbances are conveyed 
either electromagnetically or gravitationally. The former 
disturbance travels with the speed of light. The latter also 
may have a finite speed, probably the same as that of light. 
These vast waves are continually spreading out through space, 
and the consequences might conceivably at some instant be 
cataclysmal to our terrestrial globe. In connection with 
such speculations, however, it is policy to take no heed of the 
morrow. | 

There are many portions of the bcok which the reviewer has 
not had time tostudy. For example, there is a long paragraph 
on the generation of spherical pulses in an elastic solid. To 
verify all the author's mathematical reasoning and to examine 
his fundamental equations would require a very long time. 
For example, none of my mathematical friends are prepared 
to say straight away that his fundamental equations in pot- 
pan-div-curl, &c. are correct. There is here, therefore, plenty 
of work for our mathematical physicists and electricians. 
They can fill in the omitted steps in Heaviside’s mathematics 
and so make it possible for us to utilise at once his results. 
It is not an easy matter, and Dr. Searle deserves our thanks 
for having done so much in this directiou. 

The book is clearly printed and we have noticed practically 
no misprints. The author, therefore, must have expended an 
immense amount of labour in the proof-reading. One trifling 
point we would like to mention hefore concluding, and that 
is whether it is desirable to adopt the author’s practice and 
write shinz for the hyperbolic sine of z. It is true this 1s how 
the majority of Englishmen and all the Post Office tele- 
phonists pronounce it. In the reviewer's young days he attri- 
buted this pronunciation to the difficulty experienced by 
Englishmen in pronouncing sinhz. Would it not be better 
to adopt Sir Gcorge Greenlhill's notation and write it shz, 
calling it s—h—zaz ? ALEXANDER RUSSELL. 


Lectures on Cement. By Bertram BrouwT, F.I.C. (London, 1912: 


Institute of Chemistry.) Pp. 64. 2s. 6d. 

These lectures, delivered by Mr. Bertram Blount, formed the 
inauguration of a scheme recently initiated by the Council 
of the Institute of Chemistry. The lectures are primarily for 
Fellows and Associates of the Institute and registered students. 
Other persons may, however, attend by payment of a fee of 
2s. 6d. 

The idea of these lectures, which are given by Fellows who 
are experts in the various subjects, is to benefit young chemists 
and advanced students such as those preparing for the final 
examination for the Associateship of the Institute. The object 
13 to indicate as far as possible the character and scope of work 
actually carried out in various branches of professional work 
as distinct from purely academic training. 

We certainly think that this practical step by the Institute 
meets a want. The Institute was founded to improve the 
status of professional and works chemists, and has undoubtedly 
succeeded to a large extent in doing so. This movement also 
will certainly aid in the same direction, because naturally the 
more valuable a chemist is to a works the more he is appreciated. 
Mr.Blount'sthreelectures on Cement,although not exhaustive— 
that would be impossible in so short a course—give a great deal 


of valuable information which is not generally available in 
text-books. The first lecture is to some extent in the nature 
of an historical introduction and deals with the meaning of 
terms and chemical reactions and physical changes involved in 
the production of cements. The commencement may, perhaps, 
be considered a little elementary, but as the subject is cement 
probably this 1s necessary because the average chemist knows 
very little about this subject. 

There are several appendixes and some useful diagrams, 
for example, diagrams of old and modern machines for testing 
tensile strength of cement, and finally a diagrammatic plan of 
the process of manufacture by the dry method. 

Mr. Blount’s lectures made an exceedingly good beginning, 
and we are glad to know that these lectures are to be continued. 


PRIME MOVERS.* 
BY S. Z. DE FERRANTI. 


Summary.—Mention is made of the difficulties James Watt had to 
overcome before his steam engine was perfected. Matthew Boulton should 
be especially honoured. Inventors in Great Britain, as compared with 
Germany and the U.S.A., lack support. Reasons are given for the choice 
of steam as a working fluid in the first engines. ‘Turbines, gas and oil 
engines are mentioned and compared. A turbine invented by Mr. 
Ferranti is described and the results of some tests are given. <A forecast 
is given of possible future developments. 


This subject has been chosen for the James Watt lecture because 
Watt was the inventor of prime movers ; because it is the most in- 
teresting one in engineering, especially to-day, on account of the active 
competition between'various systems ; and, lastly, because it is the 
subject of greatest interest to the spcaker. 

On previous occasions Watt’s work has been described from a 
general point of view, and his various mechanical contrivances 
explained. Also the results achieved by Watt and their immense 
effect on the world’s progress have been told, but little has been heard 
of the difficulties he had to contend against. Watt found it very 
difficult to interest anyone in the idea, and to get any financial 
aid. Then there were endless mechanical difficulties to overcome. 
Although Watt's principles were perfectly sound, his earliest experi- 
ments were unsatisfactory. Again, èll through his experiments 
he had to struggle to make a bare living. One of the greatest things 
ever achieved by James Watt was his discovery of Matthew Boulton; 
but for Boulton, Watt might never have lived to see the successful 
application of his invention. For years Boulton and Watt lived on 
the verge of bankruptcy. Twenty years after the invention, no 
return was being obtained upon the investment. One can hardly 
honourthe name of James Watt without at the same time honouring 
that magnificent man Matthcw Boulton. 

Similar cases to that of Watt are going on to-day, in many direc- 
tions. There are plenty of inventors in this country, but very few 
Matthew Boultons, and from the point of view of progress and 
development of the country, itis men such as he who are wanted to- 
day. "Theimmense development which has taken place in Germany i$ 
generally believed to be due to tho intelligent use of her scientific 
men by the commercial community. In the U.S.A. also, the man 
desirous of developing new things has è better chance than in Great 
Britain. It is probably far morc costly to make any great cdvenco 
now, than it was in the time of James Wett. This country is not 
spending anything like enough in the development of new idess. 

The reasons why steam was chosen for the working fluid of the 
first engine are (1) The whole of the power of the steam in a cylinder 
is available for doing useful work, less the almost negligib'e amount 
required for pumping water into the boiler ; (2) However inefticient 
the engine may be, it will go round and do some useful work ; (3) 
The state of mechanical construction in Newcomen’s and Watt s tinie; 
(4) Steam could be used at low temperatures and pressures. Steam 
engines are prime movers of low negativo work. Watt's great work 
was the improvement of the Newcomen engine, making its efficiency 
such that it became economical for general service. The greater 
part of the work done since Watt's time has been to improve the 
efficiency of conversion of the heat in the fuel into mechanical work. 
Watt also worked at what he called a steam wheel, to give direct 
rotary motion. 

The work of Sir Charles Parsons in the invention of the rotary 
principle to the production of motive power by means of steam must 


* Abstract of the James Watt anniversary lecture delivered at 
Greenock, 1913. 
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ever be remembered as a great advance in the development of prime 
movers. Especially is the turbine valuable in the production of 
large powers and in taking advantage of high degrees of vacuum. 

Before the development of the modern turbine another idea had 
been tried. Years ago an engine was invented by Lenoir, in which 
a charge of air and gas was sucked into the cylinder at atmospheric 
pressure and exploded. "The economy of this engine was very low. 
Later on, Otto and Langen invented an improved gas engine in 
which the gas and air wereexploded in thecylinder without compres- 
sion. This engine comes under the heading of “ low negative work," 
as the explosive charge was not compressed before firing. 

The great move forward next made was to compress the explosive 
charge before firing, so obtaining a high maximum temperature, a 
good ratio of expansion and consequently niuch improved economy. 
Engines of this type have “ high negative work," since not only the 
engine friction, but also the work required to compress the charge 
must be deducted from the positive work of the explosion. These 
deductions would make the engine useless, but for the high mechanical 
efficiency of the parts used. 

The Diesel engine is more economical and very high pressures are 
used, so as to get a temperature high enough to burn the oil, but the 
negative work is a more serious difficulty. The first Diesel engine 
would not even drive itself. A high degree of mechanical efficiency 
is necessary to construct engines of this class, and if they had been 
invented in the davs of Watt they could not have been constructed. 
The internal-combustion engine with high negative work now com- 
petes with the steam turbine in furnishing the world's power. The 
turbine has many great advantages, and for large powers is practi- 
cally unassailable ; for small powers it is uneconomical, and the 
internal-combustion reciprocating engine is best. This division 
of the means of power production by large and small units between 
the rotary and reciprocating machine is almost a natural law. 

Advocates of the Diesel engine are spending vast sums of money 
on its development for marine propulsion, but the principle is wrong. 
Wonderful successes of large oil engines are reported from Germany 
and elsewhere, but few people have any idea of the failures and break- 
downs which are repeatedly occurring and which are naturally 
not reported to the foreigner. It is well known that the higher the 
temperature of the working fluid, the higher is the economy that can 
be obtained. High temperatures are. however, very difficult to work 
with, but the difficulties are only mechanical. The author has now 
produced a turbine which, at the highest temperatures and with 
great and rapid variations of temperature, is quite free from mecha- 
nical troubles. and it is perhaps the strongest from a mechanical 
point of view yet produced ; it runs with a blade-end clearance that is 
so small as to be negligible from the point of view of leakage loss, 
and the fear of the possibility of stripping appears to hr,ve been 
effectively removed. 

The steam is superheated initially, and after the first expansion 
and whilst still superheated it is re-superheated before it does its 
work in the second stage of the turbine. After this it is exhausted 
in a superheated condition through a regenerator to the con- 
denser. 

The whole of the blading is electrically welded, so as to avoid the 


straining due to caulking at the high temperatures that are reached | 


and also the loosening that occurs due to the same cause. The 
blading is formed of mild steel with a thin coating of pure sheet nickel 


electrically welded on to the surface. The blading is most accurately . 


finished to shape by a process of step-by-step pressing under very 
heavy pressure. The blading, the sections of which are very exact, 
is welded in position with the accuracy of the automatic machine that 
is used for the purposc, and every opportunity is thus given for 
realising the best results. Although the turbine is of the reaction 
type, no balance dummy is used. The whole of the end load is 
taken on a specially constructed thrust, thus saving steam leakage. 
The steam is worked as a gas at high temperature throughout the 
turbine, and this coupled with the many improvements above referred 
to has given very good results. The 5,000 H.P. machine, which has 
now been running for some time, when tested at 2 load of two-thirds full 
power his given a shaft h.-p.-hour on 71b. of steam which, if 
supplied by en oil-fired boiler superheater system of 85 per cent. 
efficiency, which has already been exceeded in central-station prac- 
tice, would con: ume less than 0-625 lb. of oil per shaft h.-p.-hour. 
From many tests already made, it appears that when this turbine 
is run at full load under favourab!e conditions it will take less than 
61b. of steam per shaft horse-power, and that the system under the 
conditions named will have a thermal efficiency of over 24 per cent., 
corresponding to an oil consumption of about 0-55 lb. of oil per shaft 
h.-p.-hour. The tests are being proceeded with, but as the turbine 
is run continuously in supplying power to à large works with a con- 
stantly varying load it is not easy to do what is necessary to enable 
tests to be carried out. So far as the author can see, this system 
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thermal efficiency of 29 per cent. The possibilities of the new tur- 
bine for marine work are of great interest. 

Steam as a motive power, brilliantly invented and applied by 
Watt, cannot be looked upon as the eventual solution of the power 
problem. It is probable that eventually the whole of the coal used 
for firing large units will be gasified and the by-products recovered. 
This will provide fertilisers for the land, tar oils which can be used 
for naval purposes, and benzol for all small motor requirements. The 
land can be better employed than for the production of alcohol, as 
lately advocated. In tho future electricity will be used to drive all 
stationary motors, and prime movers will only be used for cars and 
boats. Reciprocating engines gre only mekeshifts. We are in- 
clined to look to electricity converting the energy of the fuel at low 
temperatures, and giving its power in rotary form, as the most likely 
eventual solution of the form of prime mover of the future. 


CORRESPONDENCE. 


THE THEORY OF THE SUBMARINE TELEGRAPH 
CABLE. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I should like to acknowledge the pleasure which the read- 
ing of the letter from Mr. Béla Gáti in your issue of Jan. 10th gave 
me. I sincerely hope that his enthusiasm may prove to be well 
founded. Such tables as he describes are very much required, 
and especially useful would be one giving the natural sines, 
cosines and tangents of angles in circular measure. Perhaps 
such a table is already in existence, and is known to some of 
your readers. 

Since these articles were written I have been pursuing the 
subject, and, amongst other matters, I have studied the condi- 
tions which exist in the duplex bridge, the use of the shunted 
condenser (Muirhead), and the extent to which the artificial 
subdivision of a telegraph cable must be carried before its con- 
stants can be considered as distributed (corresponding to the 
Pupin criterion for telephone cables). This work, with that 
mentioned below, has had to give way to otber duties, but I 
hope to resume it and finish it soon. 

The future of cable telegraphy lies in the introduction of 
loading. A telegraph cable is too costly a thing to experiment 
with, and the problem must be approached through theory. 
It is absolutely indispensable that in designing a new type of 
cable we should be able to calculate its performance before- 
hand. To take loading into account it is necessary to obtain 
the solution of the telegraphic equation in its extended form. 
Some time ago I worked this out in the most general case, 


when resistance, capacity, inductance and leakance are present, 


and when there is apparatus at the ends of the cable. 

It is now possible, therefore, to calculate exactly what effect 
is to be expected from a given amount of loading, and to decide 
whether the loading which it is practical to insert would Be 
duce an appreciable effect on the speed of working. 

The question with which Mr. Béla Gati’s letter 1s mainly con- 
cerned is that of alternating-current submarine cable telegraphy. 


For the benefit of those of your readers to whom the subject 


is unfamiliar, it may be explained that the proposal is to trans- 
mit signals by means of alternating currents of various fre- 
quencies, instead of a single direct current as at present. 
These alternating currents would be received by instruments 
specially tuned to respond each to its own frequency and to be 
independent of the rest. The alternating currents would be 
made and broken by Wheatstone instruments sending accord- 
ing to the Morse code. 

The criticism which has been directed against this proposal 
is that, when an alternating current is switched on to a long 
cable, a transient direct current or ** shock " results, which may 
be so much greater than the minute alternating-current ripple 
which is received as to obliterate it altogether. 

Hitherto there has been no means of deciding this question 
bytheory. Butitis no longer necessary to speculate regarding 


these transient currents, for, as stated, they can now be calcu- 


lated to any required degree of exactitude. First of all, 
therefore, I calculated the transient current in a long cable, 


when applied on a large scale will be capable of giving an overall} for varied condition of sending and for.alternating currents of 
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varled periodicities, and when this was combined with the 
periodic current the total received current was obtained. The 
same proccss was then repeated for the loaded cable by the 
aid of the general formula mentioned above, and this led to 
what appears to be a very significant result. The transient 
current is scarcely affected at all by loading, whereas the periodic 
current, as is known, is enormously increased. Moreover, bv a 
proper choice of receiving apparatus and of sending conditions, 
the transient current can be relatively still further reduced, if 
not entirely eliminated, With the elimination of the transient 
current there disappears any lengthening of running-together 
of the signals, 

The prospects for the success of this method of signalling appear, 
on the whole, to be very bright. But it is necessary to 
speak with extreme caution, as there are difficulties to be over- 
come which are not evident at first sight. Such difficulties 
are presented, for example, by the receiving apparatus, and 
there is the problem of the insertion of the loading. So far as I 
have gone, it would seem that the amount of loading reguired 
would be small and within the limit that can be obtaincd in a 
well-constructcd cable about the mechanical properties of 
which no anxiety need be felt. 

The possibilities latent in cable telegraphy are too often for- 
gotten. That wireless telegraphy has made rapid progress in 
recent years need not excite wonder when the scientific ebility 
and the lavish expenditure that are being brought to bear on 
it are taken into consideration. If only a small proportion of 
these were devoted to cable work, it could not fail to produce 
striking results. In spite of these handicaps the future of cable 
telegraphy is full of promise, and in estimating the relative 
merits of long-distance wireless telegraphy it is importent to 
take for comparison cable telegraphy not as it now is, but as it 
will be when wireless telegraphy is in a position to chsllenge its 
supremacy.—1 am, &c., 


Silvertown, Jan. 20. H. W. MarcoLw. 
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SIMPLE TRANSFORMER FORMUL X. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In his letter of the 14th (in your issue of the 17th) inst. 
Mr. Catterson-Smith omits to reply to the cssential part of my 
criticism ; he does not tell us how to estimate the flux and 
current densities which we must assume before making ony 
use of his equations. Now, my point is, that unless you alreedy 
have a completed design similar to the one you want to make, 
you can only guess these, more or less intelligently according 
to your experience. If the result is not right you make a fresh 
guess and try again, and so on. It is not clear from his refer- 
ence to transformers in actual use whether these were mede 
according to his design, or his design according to them. If 
the latter be the true state of affairs it exactly illustrat s wheat 
I am trying to show— his formule were then only uscd for work- 
ing back to a design already know", surely quite an unneccs- 
sary proccss. If, however, his design was an original one, 
how d'd he settle the particular values of the densities if it 
was not from experience with very similar designs alrecdy 
made, or by trial and error ? 

I admit that methods similar to his are usuelly employ.d 
by designers, but all the same I maintzin that they are not the 
best. Whenever he wants to get something bevond the range 
of his previous experience he must mske many trials before he 
is satisficd with the result. The purcheser of 2 transformer 
docs not care what the densities are so long gs the losses, 
temperature rise end magnetising current are right. With 
the method under discussion none of these things are known, 
even approximately, before the design is completed and worked 
out (except when working back to known designs) ; with my 
method the designer knows from the beginning that his losses 
will have the specificd, or assumed, valucs and that if these 
are normal for the output, so also will be the temperature rise 
and magnetising current. In other words, my method does 
reduce the preliminary design of a transformer to the solving 
of a simple equation. Of course, the details of construction 
have to be afterwards worked out, and in this the art and experi- 


ence of the designer are supreme. I also admit that it is a 
hard task to convince a designer who has been trained to certain 
methods that any other can possibly be better. The student 
who has not yet got any particular method at his finger ends, 
and does not know by instinct what values to take, is less con- 
servative and soon finds which way enables him most easily to 
get the desired result. 

Contrary to what Mr. Catterson-Smith states, my theory 
is a very simple one ; all the essentials are given in my last 
letter. The proof of the results there'given (except that of 
the proper values for least cost of materials) can be written 
in a few lines. It is applicable to any proportions as well as to 
any type. If the designer considers that certain proportions 
are desirable for any reason, the corresponding values of the 
dimension coefficients can be worked out, once for all, for these 
proportions in a few minutes. For instance, if we take the 
coefficients applicable to Mr. Catterson-Smith's proportions 
and work out the fundamental length for the same losses as 
his, we would exactly get his transformer. As we already saw, 
his proportions give a lower efficiency for the same cost, or 
cost more in material for the same efficiency, than those I 
worked out ; that difference is due to the particular proportions 
chosen (mine being approximately the cheapest possible) and 
not to the formule themselves. 

The equations which seem to have made Mr. Catterson- 
Smith afraid to find out what my theory really is do not actually 
form a part of it, but are deductions from it to settle the pro- 
portions which require least material. As the numerical values 
have all been tabulated, there is no need for the designer even 
to look at these equations. I have never claimed that these 
“ cheapest" "proportions are of necessity the absolute best 
under all cireumstances, because a small departure from them 
makes little difference to the cost. They do, however, form 
a convenient starting point when for some reason or other, such 
as those mentioned by Mr. Catterson-Smith, modifications are 
desirable ; in these lies the art of design.—I am, &c., | 

Bristol, Jan. 20. Davip ROBERTSON. - 


TRANS-PACIFIC WIRELESS TRANSMISSION—THE 
EFFICIENCY OF THE ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the correspondence under the above heeding, 
Graf Arco has described experiments which lead him to the 
conclusion that undamped oscillations require a larger energy 
in the antenna than the damped oscillations of the singing 
spark if equal security of service is to be obtaincd in the 
presence of strong atmospherics. This conclusion hes been 
criticiscd by Prof. Howe who points out that the frequency 
of the tikker (which was presumably uscd in the case of the 
undzmped waves) should have been adjusted to give the same 
pitch as the note of the singing spark, otherwise tho test is more 
concerncd with the question as to which is the bcst frequency 
to use rather than the relative efficiencies of arc and spark. 

This is perfectly true ; but unfortunately it is found in practice 
that the note of the tikker cannot be raised beyond a certain 
point without considerably lowering its efficiency. When the 
frequency exceeds 300 per second the efficiency begins to fall 
off and nothing is gained by going beyond this. I believe that a 
modificd form of tikker with a slightly higher frequency has 
been used successfully in America, but the best tikker note that 
hes so far been obtained is very inferior to that of the singing 
spark. This is to some extent compensated by the great 
sensitiveness of the tikker recelver and the extremely loose 
coupling that is uscd in the Poulsen receiving circuits. The 
sensitiveness of a good tikker is so great that I would have 
expected in Graf Arco's experiments, where the energy received 
was the same with the undamped waves and the singing spark 
waves, that the noise produced in the telephone would have 
been greatly in favour of the tikker. The Norddeich signals 
received here are much stronger when received on the tikker 
than when the electrolytic or crystal detector is used, although 
of course the low note of the tikker replaces that of the Norddeich 
spark. ` mE E 
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Mr. Llewellyn Preece has drawn attention to what he considers 
an important ‘objettion to the method employed in signalling 
with undamped oscillations, viz., the signals are caused by 
throwing the waves in and out of tune instead of by interrupt- 
ing the flow of energy. This does not apply to the Goldschmidt 
system, as Mr. Campbell Swinton has pointed out, but it is still 
the method used by the Poulsen system. In the early days of 
the system attempts were made to signal by disconnecting 
the aerial, but the arcing at the key contacts was excessive. 
The chief objection was. however, that the alterations in load 
on the arc caused fluctuations in the frequency of the oscilla- 
tions and a decrease in efficiency. I think it may be taken 
that the present method of signalling 1s a necessity 1f the arc 
is to run smoothly. 

Is it, however, a serious defect that energy has to be radiated 
during the whole time of signalling? After all, the actual cost 
of energy used in signalling is small compared to the other 
costs, such as installation and maintenance. Assuming arc 
and spark generators of equal efficiencies of transformation, 
the plant required in each case has the same power. It would, 
of course, be a very serious objection if the arc required plant 
of double the power. 

In any case Mr. Preece's objection is based on the assump- 
tion of equal rates of transmission and this is not a condition 
of practical importance, as the chief value of the arc system lies 
in its capability for transmitting at very high speeds compared 
with anything the spark systems can do at present.—I am, &c., 

Newcastle-upon-Tyne, Jan. 20. H. Monnis-AinEY. 


| THE RATING OF INCANDESCENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Permit me to confirm the statement of Mr. Makower 
in your current issue on the very unsatisfactory state of affairs 
regarding lamp rating. more especially as regards carbon lamps. 
| « Early in September last I had occasion to order some carbon 
lamps, and, as is usual here, tested them before accepting the 
consignment. A batch of 100-volt 16 c.p. lamps proved fairly 
satisfactory, but a batch of 100-volt 32 c.p. gave on the average 
half the marked candle-power at the marked voltage, and a 
set of 200-volt 32 c.p. lamps gave an average of 20 candles at 
200 volts. All the 32-candle ‘lamps were, of course, rejected, 
and were replaced by others of a well-known make giving 
candle-power between 38-5 and 44 at inefficiencies of from 
4-3 to 5 watts per candle. Not a single lamp of this consign- 
ment complied with the * British Standard Specification for 
Carbon Filament Lamps ” issued by the Engineering Standards 
Committee in. December, 1906, in. the drawing up of which 
manufacturers co-operated. The existence of a standard 
specification, as desired by Mr. Makower, therefore, seems to 
have little or no influence on the production from lamp factories. 

After returning the last-mentioned lamps they were replaced 
by two consignments of different makes, sent, I suppose, on 
the principle that one or other of the two batches might possibly 
prove satisfactory. Only two out of 24 lamps tested gave so 
much as 32 candles, the remaining 22 averaging 28 c.p. at the 
marked voltage, and the average inefficiency 4-7 watts per 
candle. According to the standard specification, above re- 
ferred to, all the consignments are liable to rejection. 

The lamps were obtained from dealers of repute, and the 
fact that only one batch out of six was reasonably satisfactory 
shows that the fault lies with the manufacturers by whom 
the lamps are marked. There is little doubt that the public 
are being defrauded by the incorrect description of lamps. and 
in the interests of the industry as an whole steps should be 
taken to prevent its continuance.—I am, &c., 

South Kensington, Jan. 21. T. MATHER. 
IMPROVEMENT OF POWER FACTOR BY MEANS OF 

PHASE-ADVANCERS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : Respecting your criticism of the use of phase-advancers, 
in conjunction with induction motors, for improving the power 
factor of alternating-current systems, it seems to me that unless 


reliability can be guarantecd the great advantage of the phase- 
advancer is lost. The chief merit claimed for the phase- 
advancer, I take it, is economy in the capital outlay of the 
system, but more especially in the cost of the mains. 

Consider, for example, the common case of a consumer 
having a motor which takes a large lagging current; obviously 
it is only practicable to insta! phase-advancers with fairly large 
machines. Suppose now, in the first instance, that the con- 
sumer agrees to work on unity power factor, and his mains, 
motor and phase advancer are designed accordingly. "Then, 
if the phase-advancer has to be shut down for any reason, 
clearly both the mains and motor stator winding will be 
overloaded, and possibly the generators also. Secondly, 
suppose the phase-advancer be arranged to supply a leading 
current to the line—a rather preposterous assumption, especially 
if the leading current is required for other consumers’ motors, 
unless perchance it is well paid for. If now the phase-advancer 
breaks down, the case 1s worse than ever, especially for the 
supplv station, and the whole system may become seriously 
overloaded. 

In either case, therefore, normal working may become im- 
possible, and a part of the load—perhaps the large motors: 
themselves—may have to be cut off. 

Thus it is not merely the mtroduction of a commutator 
machine—which might only affect the consumer—that reduces 
the factor of safety of working, but the fact that the reliability 
of the whole system is lowered by making it depend on the 
consumer as well as on the supply station, instead of on the 
latter alone. 

It is a serious question, therefore, whether a station engineer 
ought to endanger his system by introducing an outside clement 
which, however useful in itself, undoubtedly affects his safety 
of w orking. 

Finally, it must not be forgotten that high tension 1s gener- 
allv uscd where large motors are installed, so that the question 
of the copper in the mains becomes relatively less important. 

At the meeting when Prof. Walker read his Paper, it was 
significant that none of the large Continental firms, who have 
done so much pioneer work in this direction, entered the arena 
to champion the cause of the phase-advancer. To me, it seems 
only advisable to instal phase-advancers, as at present on the 
market, in special cases, and where skilled supervision is avail- 
able.—I am, &c.., 


London, Jan. 18. STANLEY PARKER SMITH. 


PARLIAMENTARY INTELLIGENCE. 


—— — S ————— 
MARCONI AGREEMENT COMMITTEE. 


The Select Committee resumed its sittings on Monday, and the first. 
business considered was a communication from the Postmaster-General. 
enclosing a letter he had received from the Marconi Company, as follows : 


“ Marconi's Wireless Telegraph Co. (Ltd.),. 
* Marconi House, Strand, 
HERBERT SAMUEL, M.P. “January 15, 1913. 


“Sir: Re contract of July 19, 1912, between the Post Office and. 
Marconi’s Wireless Telegraph Co. (Ltd.), and Mr. Guglielmo Marconi. 
When I submitted to your department the tender of March 7th my 
company contemplated that the agreement would be drawn up forthwith, 
and that within a very few weeks it would have been submitted to Parlia- 
ment and ratified. My company, as was absolutely necessary, accord- 
ingly proceeded at once to make arrangements to retain in England & Very 
large, responsible and experienced staff of engineers, and to prepare them 
to be in readiness to proceed to the different parts of the world to com- 
mence the construction of the stations. 

“ The complete and eventual signing of the agreement, probably owing 
to the International Radio-Telegraphic Conference, required more time 
than we had contemplated, but when finally it was signed on July 19th. 
last my company were reasonably entitled to expect that it would have 
been forthwith submitted to Parliament for ratification. 

“This course, however, was not followed, but a Select Committee was: 
appointed. In view, however, of the circumstances which prevailed at 
that time my company felt that some delay in the ratification of the 
agreement was unavoidable. Over three months, however, have now 
elapsed since the decision of the House to appoint the Committee, and no: 
Jess than 28 public sittings of the Committee have been held. 

“ Although many witnesses have been called, the Committee has had 
no evidence upon questions of long-distance commercial: wireless tele- 
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graphy from those best qualified to speak with experience upon the 
subiect. Moreover, much of the evidence which has been given, standing 
alone and without opportunitv of refutation being afforded to my 
company, has resulted in erroneous statements, technical and otherwise, 
being reproduced in the Press of nearly every country in the world, to the 
ser ions detriment of my company. 

' ] gathered at the beginning of the Committee on Monday, the 13th 
inst., that the Committee had prepared a draft interim report. which 
would be immediately submitted to Parliament. and endorsing the urgent 
necessitv for the construction of Imperial Stations at the earliest moment 
possible, and recommending the House of Commons io appoint a Technical 
Committee which should inquire as to which is the best system of wireless 
telegraphy to be adopted. 

" [f this question has once more to be considered. my company would 
weleome in principle the appointment of such a Committee. provided 
proper facilities were afforded for testing the evidence to be called before it. 

'" Ht must, however, be borne in mind that even before March 7th last. 
negotiations with my company were very protracted owing to the appoint- 
ment of commitices, technical and otherwise, comprising representatives 
of the Admiralty, the War Gflice and other of the Government depart- 
menis, which investigate ‘d and considercd, prior to the acceptance of mv 
company’s tender, whether there were any other systems which could 
be employed for the Imperial stations. 

'" My company regrets that the proposed Technical Committee was 
not appointed three months ago, if it was the intention of the House of 
Commons that the Select Committee should enter into a highly technical 
and scientific inquiry, as the necessity for such inquiry, if it existed, is not 
more apparent now than it was then. Already the staff of engincers 
retained and prepared by this company for the purpose of this contract 
have been kept idle for many months. The expense to which my com- 
pany has been submitted in this direction alone is considerable, in addi- 
tion to which the cost of material has risen substantially since the contract 
was entered into, and ma; rise further before any tinal decision is taken by 
Parliament. 

“The delays which have thus occurred in the ratification of the con- 
traci were not anticipated by either party to the contract, and it is, 
l submit, inequitable that my company should. remain bound whilst 
investigations never contemplated should be continued over an indefinite 
period. 

* [n all these circumstances, and in order to continue to maintain the 
company’s position here and abroad in an important industry, developed 
in and conducted from this country, emplovingover 2.000 British workers, 
our engineers must be released, and Mr. Marconi and I be freed to attend 
to other important work. 

" I therefore, respectfully request that the Government will agree 
to the company’s treating the contract as no longer binding upon either 
pariy. This course is necessitated solely by reason of the very serious 
expense and detriment to which my company is being subjected. under 
the circumstances above explained. 1t is hardly necessary to say, how- 
ever, that my company will be prepared, when the investigations are 
concluded, to devote its whole energy, experience and staff to the con- 
struciion of the Imperial stations on such terms as may be then agreed, 
if the Government should so desire. 

In the meantime Mr. Marconi and the company’s engineers await 
the opportunity of appearing before the proposed Technical Committee, 
as thev still desire and have offered to do before the Select Committee. 

‘Mr. Marconi, who vou will remember became a party to the agree- 
meni of July 19ch at the express wish of vour Department, requests me 
to state that he endorses this. letter in so far as it concerns him also 
personally. 
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‘(Signed) Goprrey Isaacs, Managing Director.” 


Sir G. CROYDON Marks was then further examined. 

Bv Mr. Boorn: You have heard the letter from the Marconi Company 
read and have noticed the remark there about prices going up. You 
remcinber T raised that point in one of mv previous questions. Do vou 
still hold that a fixed price for materials is unwise and that there is a 
ereaicr probability over a series of vears of prices falling than going 
high r *— Ycs, because this is a new industry and 1 conclude in 28 or in 
VS veers there will not be the same plant or apparatus required. My 
criti ism was not on the question of the rise and fall of prices of material 
but oa che variations of the plant. 

You do not wish to offer any opinion, as an engineer. on the merits of 
wireless systems ?—I do not fecl competent to do so. I have never sug- 
gesied chat there was a better or an inferior firm than the Marconi Com- 
pany. All I have said is that in dealing with a patent monopoly you 
should not go beyond the terms which the patent confers, and that the 

rovely should end when the patent ends. 

You would have suggested your amendments: with equal earnestness 
if it had been a Poulsen contract instead of a Marconi ?—Certainly ; I 
wes criüicising this contract as one prejudicial to the wireless telegraph 
i^dus.ry. no matter who the persons might be who were concerned in the 

euirast. F urge very seriously that there should be a schedule of patents 
ae which the articles are to be supplied, if they are under patents, and 
thu che royalty in connection with this should be fixed and should lapse 
wich che lapsing of the patents. 

You hive heard the request of the Marconi Company to be released 
from this contract. Supposing that were granted and we decided to deal 
wilh Marconis again, would vou recommend us to proceed upon different 
aes ?— Yes, I should ask for a price for an installation independent of 
rovan:es—a lump-sum price, to include the right of user of the patents. 
| should advise that we act under the Patents Act if they could not agree 
to th: terms. 
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You are the first witness since the Marconi people have asked permis- 
sion to withdraw, and, therefore, have set this Committce perfectly free 
to look at all systems alike: have you any suggestion to make *—] can 
propose a course straight away. If 1 were in the counsels of those con- 
cerned I should approach consulting engineering firms and ask them to 
prepare these installations. Let them issue specifications calling all the 
world to their service to give that which is required. We have engineering 
firms of repute who would be able to judge scientifically and ele. t. ically all 
installaiions, and to carry out what was required without any risk on the 
part of the Government. 1 would say: appoint a consulting engineering 
firm to prepare specifications and invite tenders on these specifications, 
and if vou had any difficulty under the Patents Act use the powerthat the 
Act gives to firms to manufacture under these patents if the other people 
would not supply parts unless they supplied the whole apparatus. 

You would suggest that we should wait for the report of the Scientific 
Commiitee, giving their opinions of the various svstems, before we do 
this *—Otherwise vou are casting on one side what they may recommend. 

But what troubles me is in connection with the apparatus that has to 
be supplicd—that which is going to take the greatest time to erect—the 
power plant, the masts, and that which mav be called the electrical and 
power equipment *—That has got nothing to do with the Marconi Com- 
pany. They have to buy that exactly as anybody else would buy it. 
Why could not preparations be made to suit whatever system might be 
recommended by the Scientific Committee. 

So that while the Scientitic Committee is considering the various 
systems you propose we utilise the time by suggesting to the Government 
that in addition to purchasing the sites sume of the work may be gone on 
with ?—Yes. 

In the telegram vou received and which vou produced the last time vou 
were here mention is made of Dr. Austin. Is there any one in the British 
Empire comparable to the position of Dr. Austin in the United States ?— 
I should say Sir Oliver Lodge, but he is already associated. with the 
Marconi Company. 

I mean is there any one in the Government here like Dr. Austin is in 
the Government of the United States ?—] am not aware of anv one. He 
is official adviser to the Government on wireless questions, attached to 
the navy department. 

There is a possibility that we should not have needed to appoint a 
Scientific Committee if we had had a Dr. Austin to go to ?—That is so. 
They have anticipated in America the appointment of such a committee 
because they have one man whom they look upon as an authority. 

In any new agreement which the Commiitee may have to consider now, 
either with the Marconi Company or anyone else, you suggest that if there 
is a rovalty it should be confined to a rovaltv on profits *—l consider it 
would be very much better to put down a sum to cover the right of user 
of patents and to have no royalty at all. because royalties always lead to 
friction. 

With regard to processes not patented, vou suggest the way this agree- 

ment is worded would lead to great difliculty under that head. Are you 
aware that we have had very strong evidence that there is no such thing 
as a secret process, and that anything that develops in wireless telegraphy 
is known to everybody else immediately 1—Then the sentence on page 2 
of the draft will have to be deleted from the specification : “ The descrip- 
tion of certain confidential apparatus which the Marconi Company pro- 
pose to fit in the stations is not in this specification." 

With regard to secret patents. Are not these limited to munitions of 
war *—No, there are a number of patents that are secret patents. (Witness 
proceeded to give the names of several patents in this class.) 

Mr. AMERY: Do vou, therefore, consider that this contract defeats 
the provision in the Act in regard to secret patents *— Yes. 

Witness was then examined by Mr. Booth and Mr. Faber on the subject 
of patents, and again set out his objection to the clause relating to the 
“ Marconi Patents.” 

By Mr. Boot: It is a very firm view of yours that the plant which 
was not of necessity a part of the Marconi or other installations should be 
contracted for independently ?—4A very firm view. If a consulting engi- 
neer is to be responsible for the installation he should not be tied to go to 
the firm who supplied the E to furnish the boilers. 

You would not advise the Government, with its present de ‘partments, 
to put down generating stations and foundations without knowi ing what 
the ultimate svstem would be ?—N^o, that is why I would bring in the 
expert; he would make provisions for the requirements of any system, 
and if he put in a small plant he would make his arrangements for another 
unit coming in if required. 1 should sav that a consulting engineer 
familiar with the business would be able to ascertain from all persons 
capable of supplying systems what power they would require, what their 
conditions would be, or what their specifications would be, if they had to 
supply a certain plant. 

But in this agreement there is a definite guarantee that the system shall 
work, and the Empire does not pav for the stations until it has been proved 
that they work. Do vou consider it would be as easy to get a guarantee 
of that kind if the foundations and generating stations were put in by 
somebody else on another svstem for a different prospective amount of 
power ?— Yes, but vou might not get a general guarantee such as, the 
contract gives for the whole thing. 

By Mr. Hanornp Smitu: We have heard that the 10 per cent. royalty 
must continue until 1930 or even 1940 *—Lonzer than that ; it is 28 vears 
from the time they take publi? messages—2aot from the date of the instal- 
lation: so it would be 1942. 

I suggest that no patentee under sec. 38 sub-sec. (2) of the Patents Act 
has power to exact such a reward for his pa:ents ?—It is illegal if he does 
so, and the contract he makes is void. 

Therefore, this particular section of the agreement gives, or purports 
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to give, to the owners of the Marconi patents powers which the Patent 
Act, in effect, savs are illegal ?— Yes, the purpose for which this clause 
was introduced into the Patents Act in 1907 is absolutely set aside by this 
clause in the agreement. I think it creates a very serious position indeed. 

You were going to explain something further ?-— There has been noti- 
fication that clause 3 is to come out. and the reason for this is, I consider, 
that it absolutely kills the agreement altogether asit stands. If clause 3 
had remained in the contract the whole of the Marconi patents would have 
been worthless for 28 vears according to the definition of the clause of the 
Patent Act in Lord Moulton's book on Patent Law. According to Lord 
Moulton, the clause prejudices the Marconi patents against the whole 
world. The agreement was signed with clause 3 in it, and I have seen no 
new agreement with it out. 

You have suggested that enginecring firms in all parts of the world 
should be invited to tender for the building of these stations. Supposing 
your suggestion has been carried out and stations erected that would not 
work the system ?—I should then ask competent persons to give tenders 
for the system, to make proposals for the use of their system and for the 
installation of what was necessary under a guarantee, and I should throw 
the onus of success upon them. 

Would vou be satisfied, so far as you can tell now. to adopt the agrec- 
ment of 1909 as the basis for your arrangements ?—Absolutely. 

Mr. Vicco GaNDIL was here recalled, and asked to be allowed to correct 
several items in his evidence. He had been asked to give the name of an 
Englishman who had got the impression that the owners of the Poulsen 
patents would not be allowed to tender owing to the fact that the Marconi 
Company were preferred to any other company in matters of wireless 
telegraphy. Mr. Gandil now gave the name of Mr. Brinsley FitzGerald. 
a member of the firm of Basil Montgomery, FitzGerald & Co., a large 
issuing house in the City of London. Mr. FitzGerald, however. had sub. 
sequently stated that he was satistied that the Poulsen Syndicate would 
have fair play and he was instrumental in forming: the Universal Radio 
Svodisst:— With regard to transmaritime rights, Mr. Gandil said these 
belonged exe lusively to the English company. These were the right to 
communicate from one country to another across the sea; these all be, 
longed to the English company. They had also the right to put up a 
station in foreign coyntries of course, on condition of obt iining a licence 
from the Government of the country. This was a condition which pre- 
vailed in all countries. But with regard to erecting a station in America 
and Germany, they could not do this without entering into an arrange- 
ment with the owners of the Poulsen patents in those countries. They 
could not sell apparatus in those countries where the rights had been sold. 
They could communicate to. Vienna from London across the sea—to 
Vienna or anywhere else you coul i passa message toa station of arrival. 
Transmaritime rights were the same in Austria, the Balkans and Turkey 
as they are in France and Spain. So far as he (Mr. Gandil) could see the 
English company had full rights to get anywhere. 

By Mr. Booth: You promised to get us the American agreement ?—I 
will supply the agreement for the private use of the Committee, certified 
by the British Consul. 

With regard to the message which went from Washington to Honolulu, 
why did you not tell us about getting through ?—I tried to, but I was 
stopped. 

What do you say now ? Has a message, or have messages, gone from 
Washington to Honolulu ?—Yes, I have here an extract from a letter 
written by Mr. Beach Thompson to Mr. Baxendale, chairman of the 
Universal Radio Syadicate. dated Naples, Dec. 20. He got a cable from 
his chief engnicer, who is at Arlington now. 

That these messages hid gone in the daytime or at night ?—The day. 
It was 8 o'clock at night at Washington, but it was noon at Honolulu. 
Itisa difficult question to answer. The question pit was: “Ihave heard 
that they have exchanged messages between Washington and Honolulu 
in the daytime,’ " and my answer was: '*[ have just received a cable 
stating that we have exchanged successful messages between Washington, 
D.C., and Honolulu at 8 p.m. Washington time. "This means between 
2 p.m. and 3 p.m. Honolulu. with 33 kw. of power." Honolulu is in the 
tropics. "There is no regular service between the two points Washington 
and Honolulu. "The messages referred to are the trials that aare being 
done for, I think, the United States Government, but I know no more 
than I have stated. I think the time would be about six hours difference. 

Mr. AMERY: The distance is 1£,200 niutical miles, which is very nearly 
5.000 geographical miles. 

By Mr. Boorn : Mr. Eggar has stated that you reported to him that a 
detinite offer to buy you out had been made by Mr. Farnall. 15 this 
correct ?—Yes, my conversation with Mr. Farnall was subsequent to our 
having discussed the question of what time it would take to make arrange- 
ments for demonstrating our system across the Atlantic. I was leaving. 
and he asked me if I had time to speak to him, and asked me to sit down. 
He said: * There is one question 1 want to ask you before you go, and 
that is, that I would like vou to consider whether you could advise your 
clients to sell to the Government all the Poulsen patents." I asked him 
what he meant by the Poulsen patents. He replied: “ We want the 
patents all together." I asked: " For the British Empire?" He said 
* Yes, for the Brit:sh Empire; but we want all the other rights too.” LE 
said: '* You cannot get all the other rights, Mr. Farnall, without buying 
the foreign patents and without our selling altogether to H.M. Govern- 
ment." He said: “ Yes, lock, stoc 'k and barrel.” I would here refer to 
Mr. Tavlor's evidence, where he says ^ The advice to purchase the Poulsen 
patents, or to avquire an option thereon, was tendered entirely on my own 
initiative." So evidently the intention was to purchase. I asked Mr. 
Farnall: ** Do you wish me to write now to my principals ? " He said: 
** No. consider the question, and if vou think you could advise your clients 
to scll to the Government then come back to me again and let me know.” 
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I asked him: ** Do vou make the suggestion of purchasing the patents 
from us on your own initiative, Mr. Farnall ?" He replicd : “No, I 
make it on behalf of the Postmaster-General.” 

Did you make any report or any memo at the time putting on record 
your conversation !— No; as we did not wish to sell but wanted to work 
the patents ourselves I dismissed the whole idea from my mind. I men. 
tioned it to Mr. Eggar, and to Mr. Have later on. 

Mr. Epwcsp WATERTON FARNALL, recalled, in answer to Mr. Booth, 
said he was familiar with the evidence of Mr. Eggar and Mr. Gandil. He 
had no hesitation whatever in stating that he did not offer to buy the 
Poulsen patents, but was instructed to find out whether they were pre- 
pared to se'l, and he wished to say as emphatically as possible that when 
he made the inquiry he was not acting on behalf of the Marconi Company 
or as their agent in any way whatever. As he understood his chief, the 
motive that prompted that tentative inquiry was that possibly the Mar- 
coni Company might buy the Poulsen patents and thus strengthen their 
position against the Government. On the other hand, if the Government: 
bought up the Poulsen patents, it might pnt itself in a stronger position 
in dealing with the other companies. 

I take it vou raised the point in order to find out whether there was 
danger of them selling lock, stock and barrel to the Marconi C ompany, 
and thus adding to the difficuities of the Government ?—That was what 
L understood was the view of my chief. the Postmaster-General. 

Then do I take it vour questioning and your inquiry at this time was 
to protect the Government against Marconi’s 7—Yes, that was the object. 
If Í had found out that the Poulsen Company were willing to sell to us it 
would have been a fair presumption that they would not be unwilling to 
scll to other people. 

By Mr. Harkotp Smita: Had the suggestion of purchasing the Poulsen 
patents anything to do with Com. Loring’s suggestion at the meeting of 
the Committee of Imperial Wireless Telegra phy. on Jan. 17, 1912, two 
days previous to your interview with Mr. Gandil? You heard Com. 
Loring's suggestion. which was: “ Com. Loring suggested that the Mar- 
coni C ‘om pany might be induced to buy up the Poulsen C ompany forth- 
with." Is this an accurate summary of what he said 1—Yes 

Then how can you now say that vou believe the object of vour question 
to Mr. Gandil was to protect the Government against Marconi ?—It seems 
to me perfectly consistent. Com. Loring is not the Postmaster-General, 
and it does not follow because a suggestion like that by Com. Loring. 
moved the Postmaster-General to take a certain course that it was an 
absolute complete accept nee in its entirety of Com. Loring's suggestion. 

So far as you know, the Postmaster-General at the time he instructed. 
vou was fearful lest the Marconi Company should buy up the Poulsen 
Company in the meantime *—He certainly was. Speaking for my chief, 
L imagine he said to himself : '" Well, after all, it would be very aw kward 
for us if the Marconi Company did buy up the Poulsen patents.” 

Was it ever suggested that the buving up of the Poulsen Company 
might be an alternative to the Marconi contract altogether ?—The 
Postmaster-General may possibly have had some such idea. Speaking 
from memory, I think the Postmaster-General did say something at the 
meeting of the Committee of Imperial Wireless Telegraphy opposing 
Com. Loring's suggestion. 

Bv Mr: HaRoLD Smita: Would not that be so ub that vou 
would have included it in the-record of the interview ? * Do vou really tell 
the Committee that it was in the minds of many of vou, if not all, that it 
was a possible move on the part of the Marconi Company at that time 
that they might buy up the Poulsen patents ?*—1 cannot answer for 
others. The moment the question of purchase was raised it appeared to 
me, and [ think to the Postmaster-Gencral, that there was an obvious 
risk that if the Poulsen patents were of material value the Marconi Com- 
pany might buy them up. 

Can vou point to anything in the whole of the Blue Book or in any other 
document which shows in black and white that those views were held by 
either yourself or the Postmaster-General *—No. 

Do vou agree, looking at your answers, that there is considerable 
ground for the view which Mr. Eggar took that vou were acting for the 
Marconi Company ?— No, I do noi think so. 

By Mr. Mooney : The suggestion made by Com. Loring, I understand, 
was as an alternative to that made by Capt. Charlton, who raised the 
point that the Government might have to pay double royalties. As an 
alternative Com. Loring suggested that a way out of the difficulty would 
be for the Marconi Company to be induced to buy up the Poulsen system ? 
— Yer. 

Did vou think, when vou had vour interview with Mr. Gandil, that a 
better wav would be to buy against the Marconi Company ?—That was 
my view, and I believe it was the Postmaster-General's view; that we 
should be in a better position to treat with the Marconi Company if we 
had the Poulsen patents in our own hands. | was not in any shape or 
form acting for the Marconi Company or as their agent, nor had | any 
wish to do so. 

. Bv Mr. JAMES Parker: At the meeting. when Com. Loring’s ‘sugyes- 
tion was made, Sir William Hall-Jones, who was specially anxious that 
the Poulsen people should have full consideration, suggested that, '' as 
that Company were understood to be in a weak financial position, the 
Government might buy the right to manufacture and use their apparatus,” 
so there was some idea at the same time that Com. Loring's suggestion 
was made that the Government might buy ?—Yes, and this may have 
been in the Postmaster-General's mind as well as Com. Loring's sug- 
gestion. 

By Mr. GEORGE FABER : You rather disturb me when you throw doubt 
upon the accuracy of the memoranda of these interviews, which you say 
are an accurate summary. Would it be an accurate summary if a very 
important remark, w hich you now suggest might have been made by the 
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Postmaster-General, was left out—that the Postmaster-General suggested 
it might be as well, in the interests of the Government, to buy up the 
Poulsen patents. There is no recorl of that in the memorandum ?—1 
was and am speaking from memorv. I can only say that 1 thought the 
Postmaster-General did say this, but either I did not remember at the 
time of reading through the memorandum or I did not consider it of 
sufficient importance. 

And yet you come a year after and seriouslv suggest to the Committee 
that that is an omission, and that you think this remark by the Post- 
master-CGieneral was made ?— Yes, I think so, but I am not certain. 

In the summarv of the meeting of the Committee of Imperial Wireless 
Telegraphy, which has been referred to, the alternative to Capt. Charlton's 
proposal made by Com. Loring is set out, also the comment by Sir W. 
Hall-Jones, and this is followed by a remark of Mr. Samuel, the Post- 
master-General, that the Committee had already considered the sugges- 
tion with the Government to do the work themselves, but the Admiralty, 
upon whom the bulk of the work would fall, were unwilling to undertake 
it. Do I understand the Postmaster-General's remark rightly, that he 
did not desire to have anything to do with the purchase of the Poulsen 
patents at all, for the reason that he gives *—He was not fond of the idea. 

Then how could he have said what vou now suggest, "" he went on to 
aay that the Government might buy the Poulsen patents for themselves.” 
The one seems to me to contradict the other t—I can only say that, to 
the best of my recollection, the Postmaster-General did say something to 
that effect. l g 

After an adjournment, Mr. Faber further examined Mr. Farnall on the 
subject of the proposed purchase of Poulsen patents. 

Have you discussed the matter with the Postmaster-General since we 
last met ?—1 began to tell him what I had said and we were interrupted. 

Have vou discussed it with Sir Alex. King ?— No, we were both too busy. 

How long after the meeting of the Imperial Wireless Committee on 
Jan. 17, 1912, was it that the Postmaster-General instrueted vou to see 
Mr. Gandil upon the matter ?--I do not recollect. : 

Are vou quite sure the Postraaxter-Gcneral did instruct you ?—I think 
the Postmaster-General or Sir Alex. King on his behalf, but which I am 
not quite sure. : | 

I have asked this question because the particulars available seem to 
rather bear out the suggestion that L am making to vou. The mecting 
of the Wireless Committee was on Jan. 17 and on Jan. I9 vou met Mr. 
Gandil. On Jan. 18 you wrote to Mr. Gandil and it is recorded that he 
attended at vour request *—1 am as clear as anybody can be after the 
Japse of a year that either the Postmaster-Gencral or Sir Alex. King gave 
me definite instructions to see Mr. Gandil and to mention to him the idea, 
at any rate, of the sale of the Poulsen patents to the Government. 

On the 18th, the day before vou saw Mr. Gandil, there was an inter- 
vicw between the Postmaster-General and Mr. Gandil at which vou were 
present. Why did not the Postmaster-General mention the matter to 
Mr. Gandil himself on the 18th ?—I think I received mv instructions on 
the 18th after Mr. Gandil had left, but I cannot say this for certain. 

If on the 19th the Poulsen patents had been bought by the Government, 
would not they have been in the position that they would be paving 10 per 

cent. on the gross receipts of the installations to Marconi's and would also 
have been saddled with the additional expense of buving the Poulsen 
patents *—Yes, but the arrangements with the Marconi Company were 
not settled at that date. l l 

You remember the remark made by Sir A. King that the Poulsen had 
never done the long distance and never could do it ? 

Mr. FALCONER: Sir A. King has moditied and corrected this statement 
in a letter. l 

Mr. FABER: I must take his evidence as I find it. He has never come 
into the chair again. To witness: Then what was the good of the 
Poulsen patents to the Government if they never had done the long 
distance and never could do it *—Mv own view is that it would have beat 
very little use, but that was not the instruction I received from mv chief. 
If it is not improper for me to say so, l thought the errand on which [ was 
engaged with regard to the Poulsen patents was of very little use, and I 
think so still. | ` 

What was in your mind when you told Mr. Gandil that vou would 
require him to surrender his rights for all the purposes of the Imperial 
and Dominion Governments, whether for use in connection with the 
Imperial wireless scheme or for local purposes *—Bv local purposes I 
meant ship and shore work, and that we might use the Poulsen system 
for that purpose. ` d 

By Mr. FancoNER : It has been stated that vou made a definite offer 
to purchase the Poulsen patents after your meeting with Mr. Gandil. Is 
that correct ?—No, I merely mentioned the matter to ascertain whether 
there was any desire on their part to sell the patents. The condition 
under which I was negotiating then is a condition under which I have 
frequently negotiated. | Tt is usual, if it is proposed to purchase anything, 
for anyone in my position to be told to get an offer or to find out whether 
the owner will sell, and not to make an offer to buv. 

The next witness was Mr. Wittiam Raw:GE Lawson (who had for 
counsel Mr. Douglas Hogg). Mr. Lawson'sexamination was unconnected 
with any technical matter, being mainly on the financial and Stock 
Exchange aspect of the agreement from his point of view. l 

Yesterday (Thursday) Mr. Lawson s examination was c ontinued, after 
which the Committee sat 1n private. The next sitting of the Committee 
will take place on Monday. 


TELEGRAPHIC DIFFICULTIES. 
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The Postmaster-General in the House of Commons on Monday, in 
reply to a complaint that telegraphic communication with Dundce and 


‘municipal wiring was prominently 


Aberdeen had been interrupted owing to the recent storms, said that to 
remedy the grievance would entail an expenditure of £130,000. The 
Post Office were considering plans for using telephone wires for telegraph 
purposes when telegraph wires were down. 'The department were also 
considering whether by the use of wireless communication in these out- 
lving districts telegraphic delays caused by storms can be avoided. 


; UNDERGROUND CABLES. 


[n the House of Commons on Monday, the Postmaster-General, in 
reply to questions, said that certain underground telegraph cables had 
been laid with a view to connecting with the submarine cables. The 
route by way of Marlborough, Exeter and Penzance to Weston and Porth- 
curno connects with the submarine cables to America, Africa, Australia, 
New Zealand, the East, and the Far East. The cable to Romford and 
Chelmsford would be continued to Bacton and Lowestoft, and would 
there connect with the submarine cables to Germany and Holland. The 
cable to St. Margaret’s Bay and Abbotscliff, by way of Dover, connects 
with the submarine cables to France and Belgium. The revenue and 
importance of the whole foreign and colonial telegraph business of the 
United Kingdom must be taken into account in considering the necessity 
for these lines. The cost of the western underground, including the 
spurs to Weston and Plymouth, was £456,633, exclusive of headquarter 
charges. The cost of the extension from Bristol to Cardiff was £79,491. 
''he London- Bristol section is common to both routes. 


Sheffield Corporation Bill.—This bill was to have been considered 
bv the House of Lords on Wednesday, but it has now been postponed 
until Feb. 4. In the meantime, the reasons of the House of Commons 
for disagreeing with the Lords' amendment of the wiring and fitting clause 
have been published, but the Electrical Contractors’ Association, which 
is opposing the bill, has replied to the reasons of the House of Commons, 
and points out that at the recent municipal elections the question of 
before the ratepayers, when the 
opponents of municipal trading won. Ut is believed that the House of 
Lords will insist upon the retention of the model wiring clause in the bill. 
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LEGAL INTELLIGENCE. 


D Á a] 


Braunstein v. Graetz. 


Last week Mr. Justice Serutton heard this action brought by Mr. B. 
Braunstein (trading as Jaqueh Braunstein & Co.) against Mr. Max Graetz 
(trading in Berlin as Ehrics & Gractz), manufacturer of electric lamps, to 
recover damages for breach of agreement of ageney for the sale in this 
country of defendant's electric lam ps. 

Mr. DUKE, K.C.. for plaintiff, said defendant entered into an agreement 
in 1907 with his client under which he (plaintiff) was to have the exclu- 
sive agency for the sale of the defendant's electric lamps in this country 
for’six vearse Defendant had himself set upin business in this countryfby 
forming a limited company to carry on the business of which plaintiff was 
to have the sole agency. At the beginning the business was successful, 
and a large trade was done. In December, 1908, defendant, who had 
become a patentee of a new metal filament lamp called the “ Gractzin " 
lamp, approached plaintiff with a view to his taking up the agency for the 
sale of that lamp. An agreement. was entered into under which, if 
plaintiff was able to sell in this country £5,000 worth of the “ Gractzin” 
lamps within a year from the time he received the final samples, he should 
have the exclusive agency for two years, and if in the course of the second 
vear he was able to make sales to the extent of £10,000 he was to have 
the exclusive right for five vears further. Under the events which hap- 
pened plaintiff became entitled to an exclusive right for two vears and an 
additional five vears which began at the end of the first period. The first 
two years would expire in June, 1911, and the additional five years 
would, therefore, carry the agency on until June, 1916. The events 
which put an end to the agency occurred in the summer of last year, In 
the electric-lamp business it was necessary to be in the market with the 
goods in the spring of the year, but defendants had not their samples 
ready in time. To give plaintiff a fair prospect of doing a substantial 
business in the following winter he ought to have had the samples in 
February, as the custom was to take the orders in the spring and deliver 
in the autumn. Agreements were made by plaintiff with other firms, 
but while thev were given the right to sell they did not interfere 
with his business. Lt was arranged with Messrs. Krupka & Jacobv 
that they should take up an agency, but thei rbusiness did not come 
up to the minimum, and subsequently defendant arranged with 
them that they should form an English company to carry on the whole 
of defendant's business in England, ineluding the business then being 
carried on by platinitf, and that they should have the sole agency for the 
gale of defendant's electric lamps. In. August of last vear defendant 
wrote to plaintiff a letter ‘purporting to cancel plaintiff's agency and 
informing him of the agreement with Krupka & Jacoby, and requesting 
him to cease taking orders. 

Mr. Justice ScRUTTON said that as there was no jury he would like to 
hear what the defence was before the plaintifs witnesses were called, in 
order that he might better understand the hearing of the evidence. 


LEGAL INTELLIGENCE continucd on page 783. 
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THE B.E.A.M.A. 


Since its construction out of the ashes of the National 
Electrical Manufacturers’ Association the B.E. A.M.A. has 
taken upon itself the arduous task of co-ordinating the 
‘interests of electrical manufacturers in this country and 
giving them more effective expression by means of combined 
rather than isolated action. At the first annual dinner of 
the reconstructed Association held last year Mr. A. BRUCE 
ANDERSON stated that its future policy would be centred 
upon the work of tempering competition with co-operation. 
Much effort had been wasted and much good money spent 
‘in the maintenance of many competing interests on a fight- 
ing basis in the past. In its present stages of development 
the industry could ill afford to encourage strife within its 
gates. It has enormous interests at stake, and a powerful 
rival to meet in the gas industry. The competition of the 
‘latter is being met by the electricity supply undertakings, 
‘which are already waking up to the necessity for co-opera- 
tive effort in the matters of publicity, cooking and heating 
rates and hiring-out charges. But it is only by the con- 
-certed action of the manufacturers that these laudable 
efforts can be made to achieve great and lasting results. 
The whole fabric of the industry rests on the foundations of 
manufacture, and obviously these must be well and truly 
laid if there is to be any semblance of stability about the 
structure which is reared upon them. We hope that the 
shakiness which is always liable to be present when com- 
petition is allowed to run riot has been finally got rid of 
.by the B.E. A.M. A. and that it will not again disturb the 


-operations of its members, We also look for some striking 
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i ideas for the future of the Association from its President, 


Lord AMPTHILL, in his speech at the second annual dinner 
which is being held to-night. These occasions are not in- 
frequently reser ved for announcements of importance, and 
in the present instance, the first on which the President of 
the B.E.A.M.A. has appeared publicly on its behalf, we 
hope the opportunity will not be missed. There is plenty 
of new work for the Association to do, so that it need not be 
diffident about making its intentions known. We know that 
the past year’s record of achievement is a good one, and 
even if the Association has done nothing else it has accom- 
plished much in bringing men of widely divergent interests 
round one table. Not a few of these captains of the 


electrical industry have never previously come to any form 


of understanding on the branches of business in which they 
were engaged as keen rivals. These handshakings, diffi- 
cult as they may have proved in arranging, are but the pre- 
liminaries to the important matters which the Association 
must now settle down seriously to tackle. Lord AMPTHILL, 
as a man of affairs, should be able to sound a new note 
which will be taken up throughout the length and breadth 
of the country, strengthen the hold of the Association on 
the manufacturing element and enable the various interests 
which make up the industry to present a united front to all 
comers. 


COMMERCIAL COMMENT. 


Metropolitan Railway Progress. 


WE are glad to see that the Metropolitan Railway Co. have 
celebrated the jubilee of their opening by issuing a satisfac- 
tory report on their working during the past financial year. 
This is the more satisfactory, because it will be generally 
agreed that the year 1912 was by no means favourable to 
railway operation. The coal strike in the spring made a 
reduction of both the goods and passenger services necessary, 
and so led to a decrease in the receipts, while the increased 
diflicultv in getting coal also added to the difficulties of the 
traffic departments. The coal strike is indeed alone re- 
sponsible for the reduction of the dividend on ordinary 
stock from 1; to 13 per cent. The Metropolitan directors 
are therefore to be congratulated the more, as for a good 
many years past the financial results have been distinctly 
disappointing to the ordinarv stock holders. "This was not 
always the case. Up till 1900 dividends of about 32 per cent. 
were regularly paid and the stock stood at a high figure. A 
descent, however, began with the opining of th? Groat 
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Central line to London, and subsequently the large capital 
expenditure necessary for the electrification operated so 
adversely that in 1907 the dividend on the ordinary stock 
had fallen to the low figure of } per cent. Things now, 
however, seem to be improving, though the upward tendency 
which we have noted above seems hardly as rapid as would 
perhaps be expected from the verv large increase in traffic 
which has resulted from the electrification. The figure is, 
perhaps, due to the fact that the Metropolitan Railway has 
maintained, and is still maintaining, a somewhat indepen- 
dent position with regard to the other Electric Railway 
Companies in the London area. The directors mav, of 
course, have reasons for this course, but it would seem that, 
as regards the Inner Circle line at least, the best results 
would be obtained by working in closest co-operation with 
the other railway companies. We feel this to be all the 
more necessary, because, in spite of temptations to ameri- 
canise their stock and methods, the Metropolitan Railway 
has up to the present well maintained the reputation of 
British engineering, and we should be sorry to see it entering 
on a policy that might ultimately be inimical to its own 
interests. 


CURRENT TRADE LITERATURE. 


CALLENDER'S CALENDAR.—Callenders Cable & Construction Co. 
are sending out a striking calendar which takes the form of a large 
photograph of the Kashmir Gate, Delhi. One draws the inference 
from the illustration that Callenders cables are used in that city. 
We understand that the calendar will be sent to interested readers. 

HART ÁCCUMULATORS. —Àn effective showcard has been prepared 
by the Hart Accumulator Co. to advertise the various makes of 
accumulators which they manufacture. The company has kindly 
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forwarded an illustration of the showcard, and we reproduce this 
for the benefit of our readers. 

“ TRICITY " Suir HEATERS. —Àn advance copy of a list illustrating 
and describing the new ‘‘ Tricity " ship heater has been sent to us by 
the British Electric Transformer Co. The heater is built up in a 
number of units, giving an effective heating surface of about 4} sq. ft. 
The loading ranges from 250 to 750 watts. "The heaters are being 
put on the market by Arch. Watson & Co., George-street, Glasgow. 

* META" HEATING AND COOKING APPARATUS.—A pamphlet is 
being issued by the Metallic Seamless Tube Co., in which prices and 
particulars are given of warming plates. kettles. shaving pots, milk 
warmers, irons, frying pans, toasters and bright glowing fires. 
Copies can be obtained over-printed with factors’ names and ad- 
dresses from '* Meta" House, Corporation-street. Birmingham. 


TRADE PAPER ADVERTISING.—A circular is being issued by the 
technical department of Marcus Heber Smith. which illustrates 
specimens of advertisements prepared for trade papers. The 
examples are striking illustrations of what the assistance of a design- 
ing and drafting department can render an advertiser in the pre- 
paration of his copy. The pamphlet explains the service given for a 
purely nominal monthly charge. The department is in the hands 
of Mr. A. J. Greenly, who will be pleased to personally discuss pro- 
positions with present and prospective advertisers. His address 
is 4. Racquet-court, Fleet-street, London, E.C. 

SourHAMPTON Suow Rooms.—The County Borough of South. 
ampton has opened electricity show rooms at 161, Above Bar, 
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Southampton. In connection with this show room a pamphlet has: 
just been issued dealing with " Heating by Electricity." It is 
written in a popular style. and is, we understand, the combined 
effort of the department. the electrical contractors of Southamptom 
and a number of electrical manufacturers. 


Bat METER CALENDAR.— An at'ractive calendar is being issued 
by the Bat Meter Co., Eden.stree:, Hampstead-road, London, N.W.. 


BUSINESS NOTICES. 


Patents Development.—The proprietors of patents Nos. 758/1909,. 
13.734 /1909, and £0570 1909, relating to ** Improvements inelectric 
motors, &c.," desire to grant licences or to make other arragemennts- 
for exploiting the same in this country. Applications to Messrs. 
Haseltine, Lake & Co., Patent Agents and Consulting Engineers, 
7 and 8 Southampton-buildings, London, W.C. 


The proprietors of patent No. 18.209/1909, for “ Improvements 
in and relating to incandescent electric lamps for vapourised liquid 
combustibles." desire to make arrangements for exploiting same in. 
this country. Applications to Messrs. Haseltine, Lake & Co., Patent 
Agents, 7 and 8, Southampton-buildings. Chancery-lane, London, W.C. 

The proprietors of patent No. 3,697.1910 for “ Improved means 
for electrically controlling valves," desire to grant manufacturing 
licences or to make arrangements for working same. Particulars 
from Messrs. Mathys & Co., patent agents. 43, Chancery-lane, W.C. 

Business for Sale.— Messrs, Hankinson & Son, Boscombe. advertise 
for sale an electrical contractor's business, 


John Alfd. Bosher and Reginald S. Belsten (trading as the Elec-- 
trical Wiring & Accessories Co.). Boot-buildings. Market-street, 
Aberdare, have dissolved partnership. Debts by Mr. Belsten.* 

Gateshead Works of Ernest Scott & Mountain (Ltd.).—These: 
works have been purchased on behalf of Messrs. C. A. Parsons & 
Co., Heaton Works, Newcastle-on-Ty ne. together with the more 
important portions of the plant and machinery and the goodwill. 

Owing to the large number of inquiries received by Messrs. Parsons 
and to some verv large contracts recently undertaken by them, the works 
will, in the first instance, be chietly engaged in assisting their general 
manufactures. as well as continuing the business carried on by Messrs. 
Ernest Scott & Mountain. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Wm. Longdon and Vernon G. Cobb, electrical engineers, 1014, 
Derby-road, Nottingham, have been adjudicated bankrupt. 

A supplemental dividend of 3jd. will be payable on Feb. 1, at 
2, Offa-street, Hereford, to creditors of Robt. Edwin Walker, elec- 
trical engineer, &c., Sign-road, and 16, Widemarsh-street, Hereford.. 

A meeting to receive an account of the winding-up of the Cowper- 
Coks Inventions Development. Co. (Ltd.) will be held at l and 2,. 
Old Pye-street, Westminster, S.W., on Feb. 25. l 


TERUEL DAD EU LU 
ELECTRICITY SUPPLY. 
DALAI LOL UHR 


EXTENSIONS. 


Aberdeen.— At their meeting last week the Electricity Committee 
resolved to invite tenders for a new 3,000 kw. turbo-alternator for the 
Ferryhill electricity works. 

In a report by the city electrical engineer (Mr. J. Alex. Bell) it was 
stated that in the first 23 weeks of the present financial year (Aug. 1 to 
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„Jan. 8) there had been generated 1,497,800 units more than the corres- 
‘ponding period last vear. 


That represented an increase of 134 per cent. 
on the advance made in 1911-12 over the preceding vear. If business 
continued as at present, the units generated for the current financial year 
would be 11,066,438, in comparison with 7,734,982 last year. There was 
at present installed generating plant of 5.580 kw. and the maximum load 
reached this year was 4,450 kw., giving a stand-by plant of 1,130 kw. 
The average increase ia maximum loads for the past six weeks for lighting 
and power equals 1,235 kw. Assuming that next year’s increase equalled 
75 per cent. of this vcar's increase (925 kw.), that would reduce the spare 
plant to 205 kw., a dangerously low margin. A turbo-alternaotr of 
3,000 kw. capacity could be installed at the west-end of the engine room 
in place of the two 200 kw. sets now 11 vears old, and he recommended 
that he be instructed to invite offers for a set of that capacity, running at 
either 1,500 or 3,000 revs. per min. The 3,000 kw. size was a more stan- 
dard machine in this country than 2,000 kw.; 50 per cent. greater use 
was made of the space availab!e in the engine room. That size of plant 
would enable the department to reduce to a minimum the running hours 
of the less efficient reciprocating sets, and it was only by using the most. 
modern plant that reductions in cost of supply could: be made. In the 
event of a satisfactcry tender being received for a 3,000-revolution set,. 
the cost per kilowatt would be at least 10 per cent. cheaper than tho 
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smaller unit. To obtain the maximum efficiency, 1.500 kw. of converting 
plant would have to be ordered at the same time. He estimated the cost 
of the extensions as follows: One 3,000 kw. turbo-alternator, with con- 
densing plant, foundations and connections, £9,750; 1,500 kw. of con- 
verting plant, foundations and connections, £3,600 ; switchboard panels 
and alterations, £750; 10 per cent. for contingencies, £1,410, total £125.510. 

The city electrical engineer (Mr. J. Alex. Bell) his prepured a second 
‘report on the dust destractor question for the Electricity Committee. 
Mr. Bell estimates the value to his department. of steam generated by 
the dust destructor plant at OOTA. per unit. or a total of £1,689. 

Blackburn.— To-day (Friday) the Mayor will start the new genera- 
ting plant at the electricity works. 

The plant includes two British Westinghouse turbo-alternators (gene- 
rating three-phase current at 6,600. volts), two rotary converters, &e., 
which have cost about £4,000." The extensions have been carried out to 
meet the increasing demands for power, especially for coiton-mill driving, 

Hackney (London).—The Electricity Committee have had under 
consideration the question of proceeding with the first part of the 
system of ring mains. sub-stations and sub-feeders in connection 
with the scheme adopted in March last. 

The maximum demand this year has. already exceeded what was 
anticipated for next January (viz, 4.150 kw.) X site for the northern 
sub-station had been obtained at the back of the branch library. in 
Northwold-road and immediate steps should be taken to secure sites 
for the south-eastern and south-western sub-stutions. The immediate 
loads that would be dealt with bv those sub-stutions would be approxi- 
mately 1.200 kw.. and to meet thit boad plant should be provided 
having a total capacity of 8.000 kw. With regard to the system of 
ring mains the Committee propose to lay six waves of 35-in. fibre ducts 
which will accommodate cables for 12.000 kw. with telephone cable 
and pilot wires. At present provision was only being made for drawing 
in one cable only to deal with a load of 3.400 kw. For the transmission 
of the low-tension current from tho generating works and sub-st tions 
it was proposed to use the existing feeder cibles and to run out several 
new cables from the sub-stations, Thy general principle of the proposed 
arrangements was to increiwse the capwity of th: feeders to existing 
feeding centies by joining existing cobles in parallel so that those centres 
may still be supplied from the generating works at low pressure and 
without excessive loss, while the ends of the longer feeders will be cut 
off and connecte |] to the sub-stations, The Committee. recommend 
(1) that the proposed scheme of extensions be approved, (2) that tenders 
be invited for the erection of the three sab-stition buildings and the 
sub-station plant. (3) that the necessary cables and boxes be purchased 
under the current contracts for these materials. &c.. (4) that application 
be made to the L.C.C. for loans egeregating £55.520. and (5) that applica- 
tion be made to the L.C.C. for permission to liv a portion of the ring 
main conduits under the footway across North Milltields. from Lea 
Bridge-road to Southwold-road. 

Liverpool.— le Electrical suh-Committee has had under con- 
sideration a proposal to extend the generating plant at Lister-drive 
station. 

Owing to the laving of additional tramway routes and the consequent 
jmcrease in the number of cars, and also to the considerably increased 
demands for electric power and lighting, the generating plant at Lister- 
drive has had to be considerably increased in capacity, and it is now sug- 
gested that the plant should be so increased as to be capable of meeting 
present and future needs for many vears to come. The matter will be 
further considered at another meeting. 

London County Council.—On Tuesday sanction was given to the 
borrowing of £3.000 by Hammersmith Council for electricity supply. 

Long Eaton.— The Council have approved the scheme of extensions 
of the electricity works. which includes the installation of a 500 kw. 
steam dynamo, a Babcock & Wilcox water-tube boiler. with engine 
and boiler-house extensions, &c., at a total cost of £8.000, Sanction 
to a loan has been applied for. 


Poplar (London).—.3s loans of £2.885 for buildings. £1000 for 
mains and £2,115 for machinery are required in respect of extensions 
to the electricity undertaking. and as no better terms than 4 per 
cent. can be obtained, it has been decided to borrow the machinery 
amount from the Council's superannuation and pension fund at 
4 per cent. interest. and the two remaining items from the London 
County Council. i 

Stafford.—Last week the Council decided to raise a further loan 
of £1000 for extensions of the electric supply mains. &c. 

Wallasey.—QOwing to the increasing demand for electricity for 
power and lighting the Electricity Committee are considering a 
scheme for extensions, and it is probable that a new power station 
will be erected in the Poulton area at a cost of £60,000 or £65,000, 

There are a number of industrial undertakings in the neighbourhood, 
and itis anticipated that these would become consumers, and it is calcu- 
lazed that power could be provided for the tramways at a cheaper rate 
thin at present. An alternative scheme of extensions at the present 
work 8 is also under consideration, 


GENERAL. 


Blackrock (co. Dublin).—Dublin Southern District Electric Supply 
Co. are applying for a provisional order for this district as well as 


Kingstown and Dalkev. but the Urban Council have decided unani- 
mously not to waive the Council's right to notice of intention to 
apply for the Order. which should have been served befo:r July 1. 
It has been decided to canvas: the district in order to ascertain the 
probable demand for current for electric flighting, and negotiations 
will be opened with Pembroke Council as to giving a supply. 

Bushey.— At the meeting of the Urban Council last week it was 
decided to oppose the application of the Colne Valley Electric Light- 
ing Co. for a provisional electric lighting order, and to endeavour to 
make an agreement with Watford Council for supplying electricity 
in the district. provided the Watford authority agree to supply cur- 
rent on substantially the same terms in Bushey as in Watford. 

Coventry.—The Corporation Bill. which confers further powers 
upon the Corporation in regard to electricity supply, electric tram- 
ways. &c.. has been approved at a ratepavers’ meeting. 

Hendon.--The Rural Council have withdrawn their opposition to 
the application of the Colne Valley Electric Supply Co. for a pro- 
visional electric-lighting order. as the company have agreed to supply 
current at 6d. per unit for lighting and 3d. for power, and the council 
are given the option of purchase at the expiration of 21 years. 

Hove.—Owing to an adver:e vote at the recent statutory meeting 
of rstepayers to consider the Corporation bill for the purchase of 
the undertaking of the Hove Electricity Lighting Co., a poll will 
now he necessary. l 

Itchen.—The Electricity Committee of Southampton Corporation 
recommend that a supply of electricity in bulk be given to Itchen 
Urban Council. 

There are two schemes. In one it is suggested that electric current 
at high. pressure be supplied at certain feeding points in the distriet and 
there metered at 24d. per unit for private and business lighting, and Id. 
per unit for public lighting, power and heat. The minimum amount 
pavable for current to be £200 for tke first two vears and the contract 
to be for 12 vears. In the second scheme current is offered at kd. and 
gd. per unit under a six vears’ contract if the Urban Council provide the 
cables to the Corporation boundary. | 

Liverpool,—It is proposed to contribute £97.000 (equal to 61d. in the 
pound) to relief of rates out of this vear's profits of the tramway and 
electricity uudertakings. The Tramways and Electrical Committee 
are able to devote half of this vear's profits to relief of rates. £67,000 
is from the tramways and £30.000 from the electricity supply 
department. 


Provisional Order Revocation.—Th^ Hcddesdon Electric Lighting 
Order, 1901, has been revoked a5 from Jan. 10. 
> Watford.—4A provisional order is to be applied for next year for 
giving a supply of electricity to Bushey. 


LIGHTING NOTES. 


Ealing.—In future electric current will be supplied for outside 
illuminated signs. &c.. and for outside incandescent shop lighting 
at 4d. a unit. 

Hospital Lighting. — An inquiry was held last week into the applica- 
tion of the Bury and Distriet Joint Hospital Board to borrow £1,340 
for electric lighting and electric bells. and for a new motor ambulance, 
&c.. at the Aitken Sanatorium for Consumptives. 


Lucan (co. Dublin).— At a recent meeting of residents the question 
of improving the lighting of the village and its approaches was 
considered. 

Mr. W. MD. Grosart, manager of the Dublin & Lucan Electric Railway 
Co., said his company would supply current for 30 lamps of 50 c.p. each 
for £45 annually, the light to be left burning, as on the Spa Hotel.road, 
when the tramears were runniag, for an average of four hours a day the 
vear round, The cost of the iostallaiion would be £50 and the annual 
cost of maintenance of poles, wires, &e., £10. 

Another meeting is to be convened to consider the matter. 

Moffat.—‘the Council have decided to appoint a special committee 
consisting of the members of the Lighting Coinmittee with Provost 
Huskie and Mr. J. T. Johnstone to report upon the question of 
electricity supply. They have been authorised to obtain, if neces- 
sary. a report of an electrical engineer. 

Sanderstead (Surrey).—.t the last meeting. of the Parochial 
Committee it was stated that the County of London Electric 
Supply Co. had written to the Coulsdon and Beddington Councils 
offering to light the steets under their jurisdiction at a moderate 
rate, and the Committee have asked the company to state their 
charges and to give a list of the roads to be included in the scheme. 


Shoreditch (London).—The Lighting Committee report having 
carried out experiments over a long period with a new type of tlame 
lamps for the purpose of improving street lighting. l , 

The electrical engineer (Mr. C. N. Russell) reports that if magazine 
type flame are lamps are adopted, not only will a great saving be affected 
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after the new lamps are paid for, but an increase of nearly 100. per cent. 
will be gained in illuminating power. Moreover. owing to the lamps 
being of the magazine type. less labour will be necessary in trimming and | 
attendance, as they are capable of burning about 70 to SO hours. The 
existing lamps take 121 amperes each and give about 1,500 e.p.. while for 
one-third less current the new type of lamp gives 2.500 c.p.. and has, in 
addition, a better fog-penetrating effect. 1t is estimated that ihe saving 
per annum on a circuit of 24 lamps (including current and attendance) 
after allowing for the slight increased cost of carbons, will be about £124. 
After considering the matter and in view of the great increase of motor 
and vehicular traffic, the Committee express the ophion that the im- 
proved lighting of the streets, especially main thoroughfares, is of urgent 
importance, and they have decided to purchase 96 lamps. 


Swansea.— The electrical engineer has been instructed to prepare 
a specification for clectric lighting of the new training college. 


Workhouse Lighting. —Burton-on-Trent Guardians have referred 
to the Building Committee a proposal to adopt electricity for lighting 
and heating at the workhouse. 


TRACTION NOTES. 


TRAM WAYS. 


Bournemouth.—The recent poll of the ratepayers on the question 
of Sunday tri mways has resulted in a small mijo:itv in favour of a 
Sunday service ; 4,716 voted for and 4.263 : g:inst the propcsal. S. 


Brighton.— The Council last week adopted the VEN en 
of the Tramwavs Committee to spend £4.000 on double and inter- 
lacing tramway lines in New England-road and Chatham. place. 

Croydon.— l'he Council have decided not to excercise their option 
of purchasing the tramways of the South Metropolitan Electric 
Tramways & Lighting Co. within the borough. 

The Tramways Committee also reported ‘that thev had had under 
consideration proposals submitied by the London County Council for 
through runpiog of tramears between London and Croydon. but having 
regard io the capi ab c xpendicure estimated at £60,600) which would be 
involved in adap wing the Croydon system to suit the London Couniv 
Council cars, it was recommended that the proposals be noc ente riained 
at present, 

After discussion the report was adopted, 

Glasgow.---Last week the Tramwavs Committee received deputa- 
tions from Airdrie Town Council and from the inhabitants of Hard- 
gate and Duntocher in connection with the proposed extensions 
of the tramway lines into those districts. 

Leith.--The Management Sub-Committee has been instructed to 
report on the proposal to extend the tramway from Seatield car 
terminus to King s-road, Portobello. 


London County Council. —-On Tuesday the County Council decided 
to refer to the Sectional Conciliation Board the petitions received 
from certain grades of emploves in the rolling-stock section in the 
tramways department for increases of wages. 


Metropolitan Tramways and Omnibuses.— The Select Committee 
of the House of Commons which has been appointed to consider and 
report on the large number of fatal accidents in London due to power- 
propelled vehicles heard the evidence on Tuesday of Sir E: R. Henry 
the Commissioner of Police for the Metropolis. 

The Commissioner recommended that sce. P of Che Motor Car Act 
should be extended to apply to all power-driven vehbiclcs aca jg tram- 
cars and trolley omnibuses); that the six miles hindi from Chariog-eross 
should. be extended to embrace the whole metropolian arca :: thai there 
should be à uniform speed for all clases of stage cariiages;— In the course 
of his evideace, Sir. Edward Henry said. the tyerease of the vehicular 
traflic was very marked over the route of the Central London Railway, 
averaging 17 per cent. and, speaking vencrally. the figures were higher 
in those areas where underground. facilicies were pleadiful. The dit- 
culty of getting trafhe through the streets without jury to life and limb 
was enhanced by the increase in the varving speeds of vehicles and their 
increased powers of sudden acceleration. ‘The pedestrian who had to 
cross the street got confused by the passage of vehicles proceediae ai such 
different rates, and was unable to estimate correctly the riterval of time 
needed. to etlect a safe crossing, The. encroachments on the screets--- 
pillar-boxes;" tire a'arms, electric fuse-boxes, extis to subways, &e., had 
necessarily detracted from the carrying. power of the pavements, and 
pedestrians were being forced more and more into the roadway. The 
new typeof omnibus would bear comparison in weight wich the old horse- 
omnibus. They. had not, however, succeeded ta controlling the speed 
of motor omnibuses so that they did not exeeed 12 miles an hour because 
it was impracticable to control the specd of any form of motor traction 
unless they had the vehicle completely geared dowa. The drivers. of 
public service vehicles ia London were parieularly skilful. and they were 
on the whole a very respectable body of men. His option was tha: 
if à man was under the intluence of drink when in charge of a motor-car 
it ought to be a penal offence in the iitecests of the public. He also held 
the opinion very strongly chat tramway lines dowa the ceste of a street 
we ve a cause of danger. In 2} vears ended Septemle: last there wee 
202 deaths due to motor traction on 149 miles of tramway streets in the 


County of London, where as in the more busy non-tramway streets, with'a 
mileage of 215. there were 199 fatal accidents due to motor traction. 
He laid emphasis on the fact that the tranway rcads there were verv few 
refuges, although he admiited that there might be a difficulty in providing 
refuges in tramway streets. A new factor was, however, to be imp rted 
into the problem by the introduction of trailer tramears. He would n gard. 
the introduction of trailers as greatly aggravating the danger, because of 
their larger obscuration of view. When two tramears were doubled 
together that obscuration would be so vreat that he feared a merked 
increase in accidents would most probably occur. 

In reply to Mr. Shirley Benn and Mr. J. A. Baker as to whethcr the 
use of trailers to tramcars would not tend to decrease the numb r of 
accidents, Sir E. R. Henry stated that in his opinion the inevitable result 
would be the contrary. He knew the County Council had. reccived 
Parliamentary authority to run trailers, but he was not anxious to see 
the experiment tried in London because they had sufficient fatal accidents 
as it was. He believed that trailers had been tried and given up both in 
Liverpool and Leeds. With. regard to the stopping places of iram- 
cars and motor omnibuses, he thought the safest arrangement was fop 
the two vehicles to stop at the same places. The nose of the omnibus 
should, however, be such a distance from the tail of the tramway car 
as to leave sufficient clearance for passengersto geton and off the tramcar 
without any risk of being run down. 


Stirling.—The Lighting Committee have been requested to report 
as to how an electric or other improved tramway system may be 
secured for the burgh and district." 


RAIL-LESS. " 
Dundee.—The Tramways Committee have considered a report 
by the tramway manager. Mr, P. Fisher. on the proposal to extend 
the trackless trolley svstem from Clepington-road to Lochee. a distance | 
of about 1} mites ot a total cost of £2.400, including £1,400 for two 
additional cars. 
Mr. Fisher reported that the system in Clepington-road. had worked 
smoothly, and was as reliable as an ordinary tramway service. The 
high earnings on certain days, reaching as high as 253d. per mile run, 
proved that with that system heavy traffic could be successfully dealt 
with. A census of pedestrians. passing between Lochee and the top 
of Moncur-crescent was taken over four days; and the average was 
855 per day. Mr. Fisher thinks it doubtful whether, at the outset, 
a service would pav along the proposed route. but, taking into account 
the low working expenses of the system and the experience gained 
on the Clepineton-road section, the loss would not be ereat, and un- 
doubtadly a tratie would be de,eloped which in time would be a paving 
one. 
The Committee have postponed the matter for three months. 


L.C.C. Tramways (Trolley Vehicles and Improvements) Bill.— 
Hackney. Islington, Lewisham and Woolwich Borough Councils 
have decided to oppose this bill. Hackney's opposition is due to 
"no provision being made for any recoupment to the Boroagh 
Council in respect of the heavy additional cost of road maintenance 
which will be thrown upon the Council by reason of the plvinz of the 
trollev vehicles on the roads," 


POWER AND HEATING NOTES, 


Cotton Mill Driving.—It is reported that there is a very brisk de- 
mand for electrical energy for cotton-mill driving in Blackburn. 
One mill at Shaw Bridge, which has 1.040 looms, and the extension of 
the Sicily. Bridge mill (370 looms) will be supplied with energy from the 
plant recently put in at the municipal electricity works. 

Electric Cooking.—Some particulars of the electric cooking demon- 
strations at Newport and Brighton are given in the " Supplement" 
pages of this issue. 

Interesting electric cooking demonstrations were given at the 
Town Hall. Tunbridge Wells. last week. by Mr. Norman Miller, 
of the Electric & Ordnance Accessories Co.. and at the close 
of the demonstrations a dinner, which was cooked entirely by 
electricity, was partaken of by the staff of the electricity department, 
together with the contractors who had been in attendance at the 
demonstrations throughout. the week. 

In the absence of Mr. R. N. ‘Porpy (Borough Electrical Engineer), 
Mr. J. Bemrose occupied the chair. and was supported. by Mr. W. H. 
Hayden and Mr. Norman Miller (the ©“ Eclipse ^ demonstrator). and 
others. present were Messrs. J. Jennings, J. P. Strange, P. Hobbs and 
H. A. Stonham. 

At the close of the dinner, Mr. STRANGE proposed the health of 
Mr. Miller, and in the course of his remarks mentioned how he had 
thoroughly enjoved the demonstrations. The. information tbey had 
gained would undonbtedly pave the way for a great demand in all kinds 
of cooking and heating apparatus in the town. 

Mr. Horgs siid he wished to add his testimony to the great benetit 
electrical contractors would receive as a result of the cooking demon- 
strations, and they would all look forward to Mr. Miller visiting the town 
on a future occasion. 

Mr. NogMAN Mitt: Rin acknowledging the toast. said hedid not know 
how to thank Mr. Torpy. Mr. Bemrose and Mr. Hayden for the admirable 
way in which everything had been done to promote the success of the 
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demonstrations. The demonstrations had been extremely well attended 
and, from the enquiries which had been made by persons attending the 
lectures, he had no doubt good business would follow. He thought 
that if the Electricity Committee in the near future could see their way 
to reduce the price of current for cooking and heating, there was a great 
field open to them to induce consumers to go in for cooking and heating 
appliances in Tunbridue Wells. He considered the two rooms so artis- 
tically furnished by Messrs. Waymarks, Ltd., in conjunction with the 
Insta]lation Co. (Mr. J. P. Strange), whocarried out the charming lighting 
arrangements on the “ Stannos " system of wiring, had proved of great 
interest to the thousands of visitors to the demonstrations, and Mr. 
Stonham's stall of electrical apparatus (not to mention the clectrical 
vacuum cleaner) had also immensely interested the audiences. He con- 
gratulated Mr. Stonham and Mr. Strange on the loyal manner and public 
spirit they had shown in supporting the Electricity Department and 
demonstrations given by himself during the whole of the week. 

Mr. J. BEwn ost, who regretted that Mr. "l'orpy was unable to be with 
them, said he should like to mention that although he had been in Tun- 
bridge Wells nearly four vears, he had never tasted. beef and chicken 
so tender and juicy as that cooked by electricity in the ©“ Eclipse ” 
stove that night, and he agreed with Mr. Miller there was no doubt 
that before long many electric “ Eclipse " stoves would. be installed. 
He congratulated Mr. Miller on the success of his lectures and the lucid 
manner in which he had treated his subjects, without bringing in tech- 
nical terms which the lay mind eould not understand. 

Mr. W. H. Haypes thanked Mr. Miller for the kind way he had spoken 
of the arrangements which had been made by the department for the 
week's demonstrations. For the past few months he had had all the 
cooking of his household done entirely by electricity in one of the 
** Eclipse " stoves, and there was no getting away from the fact that 
there was a tremendous difference in the taste of meat and poultry ; 
and cakes could always be cooked to perfection in it. 

Electric Driving of Wire Works.— Last week Messrs. R. Hill & Co. 
(Ltd.) restarted. their Newport wire works, Middlesbrough, after a 
stoppage due to the introduction of electric power. The new plant 
includes two three-phase motors. The switchgear is of the en. 
closed mining type. fitted with automatic overload switches, The 


work has been executed by Messrs. Siemens Brothers Dynamo Works, 


Electricity in Mining.—1n the directors’ report of the Vereeniging 
Estates (Ltd.) it is stated that the equipment of the Cornelia Colhery 
has been thoroughly overhauled and augmented. The introduction 
of coal cutters in the mine was heing extended, and their use was prov- 
ing a most efficient adjunct for increasing the output and reducing 
the cost of production, The power station of the Victoria Falls & 
Transvaal Power Co. started work during the year and was gradu- 
ally increasing its supplies of electric current to the Witwatersrand, 
The coal supplied to it now totalled about 500 tons per diem. 


Works and Mill Driving.— Bolton Electricity Committee have 
recently had several applications for a supply of electric current for 
power, including Messrs. Slater & Co. (Bolton Bleachworks), R 
Entwistle & Co. (Lincoln Mill), J. Marsden & Co. (Britannia Works) 
Winder & McKean (Bradford Mills and the Victoria Mill). 


TELEGRAPH NOTES. 


Wireless Telegraph Notes.—-A bill is before the Canadian Parlia- 
ment to regulate the licencing of amateur and semi-commercial 
wireless telegraph installations and compelling these to be registered, 
The bill further provides that no passenger steamer, w hether regris- 
tered in Canada or not. carrving 50 or more persons including 
pass-ngers and crew. shall leave or attempt to leave any Canadian 
port unless equipped with a radiotelegraph apparatus in good 
working order, capable of transmitting and receiving messages over 
at least 100 miles, by night or by day. and in charge of a fully qualitied 
person. 

A communication from New York to the “ Yorkshire Post ^ 
states that at Tuckerton, N.J.. the Telefunken Company are erecting 
an aerial 820 ft. high, to cost about $1,000,000, This part of the 
New Jersey Coast is very exposed, and extraordinary provision has 
to be made for wind pressure. The object of the station is said to be 
to establish direct communication with Europe and German West 


Africa. 
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Australasia.—Prahran-Malvern (Victoria) Tramway Trust have 
decided to affix ornamental brackets to the span-poles along the tram- 
way route, and to attach 50 c.p. lamps 12 ft. above the roadway. 
The lamps will be lit from half an hour after sunset until midnight, 
and will cost about £116. 12s. per mile per annum. 

The ‘ Australian Mining Standard " says North Sydney Council has 
decided to adopt the first report of Mr. G. A. Julius, consulting enginecr, 
in regard to providing electricity supply and erecting garbage destruetor 
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works. The report stated that as Svdney Council and the Public Works: 
Department did not propose to establish a destructor, the suggestions- 
were narrowed down to the proposal of the Northern Suburbs Eleciri2 
Light and Power Supply Corpa. which Mr. Julius recommended for 
acceptance. Mr. Julius’ recommendation has been adopied by the 
Mayor's casting vote. The matter will probably be reconsidered. 

At a recent meeting Hobart City Council discussed the contract with 
the Hydro-Electrie Power and Metallurgical Co. for the lighting of the 
city. ln a report from the engineer-in-chief of the Company it was 
stated that arrangements were being made with the Hobart Gas Co. to 
supply electric current in order to carry out the contract. All poles and 
eross-arms (with the exception of six) had been erected in the city of 
Hobart, the majority of lamp brackets were up, and the are and in- 
candescent lamps had arrived. 

Mr. John Ditehburn, secretary of the Hydro- Electric Co., had written. 
that his company would be quite ready to light the city by the contract 
date, Dec. 31, although it would be a few days late in giving the preliminary 
trial through unforeseen hindrances and delays. He is satistied that any 
reasonable body of men would be willing to accept the position. 

The Mayor said the Complex Ores Co.’s contract bound them to give a 
trial lighting by Dec. 1, and if they failed they forfeited their deposit of 
£ 1.00090. 

The Council ultimately decided not to entertain any proposal in regard 
to the contract for the lighting of the city with any other body or persons. 
than the Complex Ores, Ltd. 

At the Hampden Cloncurry (Queensland) ore-treatment works ther 
are two 125 kw. and one 56 kw. Swedish General. Electric. belt-driven 
generators, giving current at 460 volts for driving all the auxiliary 
machines in the works, and the mine pumps and fitting shops. Electric 
light for the mine and works is supplied by a 42 kw. B.T.-H. generator, 
supplying current at 220 volis. 


FOREIGN NOTES. 


Argentina.—The * Review of the River Plate " says the imports 
of electrical goods into Argentina during the first nine months of 1912 
neluded accumulators to the value of $17.370 (gold); insulators, 
$99.236 ; cables and wires, 82.231.203; telephones, $58,623; arc 
carbons, $109,702; dvnamos and motors, 81.391.131 ; ache: 
$38.470 ; arc lamps, $106.060 ; incandescent Lumps, $344,401 ; 
meters, $359.604; lamp holders, $57.647 ; ventilators, $22,930. 
The total value of the electrical goods imported was $5.941,984, an 
inereese Of 82.066,60]. 

The South American Rail-less Traction Co. have made a proposal to 
La Plata Municipality to establish a service of rail-less trolley vehicles in 
that city. They state that they are forming a company with a capital of 
$5,000,000 gold, and that they have also applic d to the Government of 
the Province for concessions ia various cities and towns. 

A consular report states that although British capital has found full 
and profitable scope in Argentina in schemes for development of railways, 
organisation of tramways, provision of machinery for accelerating trans - 
port of grain, the utilisation of waier power, &c., and although 
£500,000,000 of British capital is reported to have found its way into the 
country, other nations are gradually introducing elements of complexity 
into the economic conditions of the country. According to the figures of 
the Washington Department of Commerce, the imports from and exports 
to the United States in 1911 were valued at £10,631,600 and £5,919,400 
respectively, the increase in the general turnover being 22 per cent. . An 
increasing volume of business is also said to be passing into the hands of 
the Germans, whose activity has been marked in harbour works and the 
electrical undertakings, 


French State and Municipal Contracts.—The French Fiscal Autho- 
rities claim the right to impose a patent tax upon contracts placed by 
the French Government Departments and public bodies with foreign 
suppliers, 

The British Chamber of Commerce in Paris state that this tax, though 
nominally only 1 per cent. really amounts, with the centimes additionels, 
to more than y per cent. of the total amount of the contract, and the 
Chamber recommead British contractors to consider the advisability of 
inserting in their French contracts a clause specifving that the vendor is 
only liable for the import duty and registration tax, and that any addi- 
ional taxes are to be borne by the buyer. 

German Industrial Investments.—The * Frankfurter Zeitung ” 
states that there was a large increase in the amount of capital in- 
vested in industrial enterprises in Germany during the last quarter of 
1912 coms with the third quarter. the amount being 308,736,000 
marks and 230.845.000 marks. respectively. The total for the year 
1912 was 1.359.620.000 marks, compared with 119.412.800 in 1911, 
1.240,057.000 in I910 and 1.113.994.000 in 1909. The investments 
in the fourth quarter of 1912 include the following :— Metals and 
machinery, 67} millions; electro-technical, 37 millions; mining, 
foundries, 33} millions; transport. 29} millons; chemical 
ndustries, 13% millions ; electricity and gas. 13 millions. 


Italy.—The Government have approved the concession granted to: 
the Societa delle Tramvie e Ferrovie Elettriche di Roma for the con- 
structiun of an electric tramway from Genzano to Veletri. 

The communal authorities of Padua have obtained a concession for the: 
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construction and working of an electric tramway in Padua from the 
Barriera Mazzini to the Vigodarzere Bridge. 

Paraguay.—In a circular calling a special meeting of the holder$ 
of the 5 per cent. debenture stock of the Paraguay Central Railway 
Co. to consider resolutions to alter the trust deed securing the issue of 
£500.000 of 6 per cent. three-vear notes, it is stated that the board are 
advised not to proceed (at all events at present) with the port and the 
extension to Villeta. The board ask that sanction be given for the 
expenditure of a sum (limited to £100,000) out of the proceeds of the 
notes upon the electrification of the Asuncion tramway. The mule 
and steam tramway which serves the citv and district of Asuncion 
was acquired by the company and is being electrified under a favour- 
able concession, A separate company has been formed to acquire 
and operate the tramway. light and power concession in friendly 
relation with this company. The company has spent up to date on 
the purchase of the tramway and the installation of the electric 
system over £150.000, and it is estimated that about £100,000 more 
will complete the work. 


Patents in Russia, Japan and China.—Russia and Japan have 
entered into a Convention for the protection hv each of the contract- 
ing parties of patents, designs and trade marks belonging to subjects 
of the other part v. 

The Convention takes effect on March 4 next and is to remain in force 
until June 23, 1916, and after that date until 12 months after its 
-denunciation by either party. A Convention has also been entered into 
between Russia and Japan for the reciprocal protection ia China of duly 
patented-or registered inventions, desigas and trade marks, belonging to 
subjects of either party. This Convention also takes effect on March 4, 
but it contains no proVision as to termination. 

Russian Municipal Loan.— Baku Municipality invited applications 
this week for the unissued balance (£1.003.320) of their loan of 
£2.857.140. The money is required for the purchase of the city 
tramways, the installation of electric light. making new roads. &c. 


Uruguay.— The “ Review of the River Plate " says the Govern- 
ment (who recently assumed a monopoly of the right to supply elec- 
trical energy in Uruguay) has issued specifications for the erection 
of electric light works in various cities and towns, The 16 instal- 
dations are divided into five groups. Group ^ A" comprises La Paz 
and Las Piedras. which will receive their current from the Monte- 
video station, Group‘ B " comprises Guadalupe. Pando and Santa 
Rosa, which will each have their own station. Group © C" com- 
prises San Eugenio and San Fructuoso. each with its own station, and 
Maldonado, San Carlos and Punta del Este which would be served 
from a station at Maldonado. Group ‘ D" comprises Dolores. 
Nueva Palmira and Rosario, each with their own station. Group 
"E" comprises Batlle v Ordonez. Sarandi del Yi and Treinta v Tres 
each with their own station. 


MISCELLANEOUS NOTES. 


Davis Cup Football League.—The majority of the matches in this 
League. composed of large electrical tirms in London, have now been 
played and the present standing of the teams is as follows :— 

GOALS. 


P. We. du D For Agst. Points. 
EE D A A T 4..4..0 0 16 ... € S 
Drake & Gorham — ......... Dee hee uod a S 7 4 
Edison E vU ESI du clue d 2 12 3 
St. James ...........eeeeseess. Pu we eeu l0.. 9 . oe 
Electrical Installations ... 30... 1... 2 0 1. E 2 
Glongall Works............... NE EL 0 )p.. M Ü 


Electrical Trades Benevolent Institution Whist Drive.— The first 
whist drive was held on 17th inst.. the object being to endeavour to 
get members of the staffs of sume electrical firms to take an interest 
iu the institution, 

The drive was primarily organised by the members of the statfs of the 
General Electric Co., Sterling Telephone & Electric Co., and the Union 
Electric Co., but other ladies and gentlemen joined inf and made up 
128 plavers in addition to members of committee, &c.. The prize fund 
was subscribed to by the General Electric Co. and Messrs. Guy Burney, 
Justus Eck, F. B. O. Hawes, and the prizes were presented by Mrs. Ritchie. 

During the evening the Secretary delivered a short address. 


Excursions to the Midlands and the North.—The Great Central 
Railway Co.'s programme of facilities from London (Marvlebone) 
gives useful information for those who can take advantage of the 
cheap travel facilities to the Midlands, Yorkshire. Lancashire and 
North of England during January. Februarv'and March. On alter- 
nate Saturdays tickets are issued at low fares for 3.5 and8 days. The 
information is prepared so as to give the busy business man the fullest 
particulars at a glance. The programme can be obtained free at 


Marylebone Station. from the,G.C.R. town offices, or post free from 
the Publicity Office, 216, Marylebone-road, London, N.W. 


Festivities.—The second annual variety entertainment by the staff 
of the London United Tramways was given at the Surbiton Assembly 
Rooms last week. 

The proceeds were for the benefit of the performers (over 20 in number) 
and the employés! philanthropic fund. Mr. A. H. Stanley presided, and 
Mr. Z. E. Knapp (general manager) and other chief officials were also 
present. The excellence of the entertainment, apart from the desire of 
the public to mark its apperciation of the courtesy of the employés, 
justified the largeness of the audience. 

The annual dinner of the staff of the electrical department of the North 
Staffordshire Railway Co. took place at Uttoxeter on Saturday. The 
electrical engineer (Mr. A. Rock) presided, and the company numbered 
nearly 80. The chairman praised the loyalty and ability of the staff 
and said the traffic of the railway had gone up splendidly during the past 
vear. On behalf of the staff, Mr. Rock presented Mr. Colin Roberts 
(a member of the staff) with a silver teapot, to commemorate his 50th 
hirthdav. 

Nearly 200 members of the staff of the Hull Corporation telephone 
department were enteriained by the Telephone Committee at a dance on 
Tuesday. The mayor and other members of the Corporation were 
present as were also the manager of the telephone department (Mr. 
T. Holme) and the city electrical engineer (Mr. H. Bell). 


Marriage.—The marriage took place on Monday, at St. Paul's, 
Knightsbridge. London, of Mr. Harry Denison-Pender, Royal Scots 
Greys. son of Sir John and Lady Denison-Pender, and Miss Boris 
Fisher. eldest daughter of Mr. and Mrs. Sydney Fisher. of Amington 
Hall. Tamworth. Master Jocelyn and Miss Gaynor Denison-Pender 
were the train-bearers. The Rev. F. Ellison (cousin of the bride- 
groom), the Rev. A. Boyd. the Rev. Courtney Clarke, and the 
Rev. F. L. Bovd officiated. and Mr. Pigot Moodie, Royal Seots Grevs, 
was best man. After a reception at the Hans Crescent Hotel the 


bride and bridegroom left for Switzerland. 


Private Bills.—In the Bill for the incorporation of the Northern 
Junction Railwav Co, power is sought to construct 20 lengths of 
railways in Middlesex which. taken together. will form a line from 
Brenttord to Wood Green, The proposed railway will begin in Old 
Brentford by a junction with the L. & S. W. Railway.'and by junction 
will connect with the Metropolitan District Railway ‘at Hanwell, 
the Metropolitan Railway at Wembley. the G.W. Railway at Ealing. 
the G.C. Railway at Wembley Hill and with the G.N. Railway at 
Wood Green. where the proposed railways will terminate. The 
capital proposed to be raised is £2.000.000. of which £1,500,000 
will be issued in ordinary shares or shares payable to bearer, and 
£500.000 by the creation of debenture stock. The promoters are 
Sir Samuel Scott, Col. Sir Douglas F. R. Dawson, and Mr. H. Mallaby- 
Deelev. M.P., who with one other person to be nominated by them, 
will form the first directors of the company. The bill contains 
provisions to enable the new company to enter into working and 
traffic arrangements with the G.C., and G.N.. Railway Companies, 

In the bill of the Metropolitan District Railway Co. powers are 
sought to widen the Fulham extension Railway for over half a 
mile between Munster-road and Walham Green stations at a*cost 
of £26.739, and also to extend the time for the compulsory purchase 
of the lands required for the Wimbledon and Sutton railway, to 
enable the Wimbledon and Sutton Co. to increase their authorised 
share capital from £350.000 to £650,000 and their loan capital 
from £116.666 to £216,666. 

Among the bills passed by the examiners are the Metropolitan, 
Metropolitan District and the Wimbledon and Sutton Railway,bills, 
and also the Tottenham and Edmonton Gas. the Metropolitan 
Electric Tramways (Rail-less Traction), the Rhondda Tramways 
(Rail-less Traction) and the Western Valleys (Mon.) Rail-less Elec- 
tric Traction Bills, 


Proposed Glasgow Electrical Exhibition.—The Electricity Com- 
mittee have received a communication from Mr. J. M. Freer that he 
has been approached by a number of electrical firms in Glasgow to 
organise an electrical manufacturers’ exhibition in Glasgow under the 
auspices of the Corporation, 

The matter has been referred to a Sub-committee. 


Unemployment Insurance.—The umpire has been asked to re- 
consider his decision that contributions are not payable in respect 
of workmen engaged in armature and coil winding, including the 
assembling and insulation of commutators and collectors, whether 
mica or other insulators. Representations with regard to same may 


be made to the Registrar, Office of the Umpire, 47, Victoria-street, 
London, S.W., up to Jan. 31. 


Will.—Mr.! William Bottomley, for many years assistant to Lord 
Kelvin in his scientifie work, and one of the first directors of Kelvin 


& James White (Ltd.), left personalty of £3,788, 
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Alternators, Rotary Converters, Boiler House Equipment,Building,&c. 
The'Agent-General, on behalf of the Government of WESTERN 
AUSTRALIA, invites tenders for certain plant in connection with 
an electric power station and sub-station at Perth. the erection 
of Power Station Buildings and complete Boiler; House Equip- 
ment, Turbo-Alternators and Rotary Converters — Specitica- 
tions with forms of tender from the Agent-General, 15. Victoria- 
street, Westminster, S.W., and further information may be 
obtained from the consulting engineers, Messrs. Merz & McLellan. 
28. Victoria-strect, S.W. Tenders, addressed. to the Agent- 
General. must be delivered by Thursday, Feb. 27. See also an 
advertisement, l 
Turbo-Alternator, Surface Condenser and Air Pump. 

ABERDEEN Corporation invite tenders for the supply. delivery 
and erection at their Millburn-street electricity works of one 
3.000 kw. Turbo-Alternator, with Surface Condenser and Air 
Pump. Specification, general conditions and form of tender 
may be obtained from from the city electrical engineer, Mr. J. 
Alex. Bell. to whom tenders are to he delivered by noon of 
Monday. Feb. 10. See an advertisement. 


Mixed-Pressure Turbine Plant. 

GRIMSBY Corporation invite tenders for a 1.000 kw. Mixed- 
Pressure Turbine and c.c. Dynamo, with Condensing Plant. 
Copies of specification, general conditions and drawings. with 
form of tender from the borough electrical engineer, Mr. W. A. 
Vignoles. M.L E. E... Corporation Electricity Works, Grimsby. 
to whom tenders are to be delivered by first post Feb. 11. See 
an advertisement. 

Main Switches, Main Fuses, Switch Fuses and Fuse boards. 

The CoMMISSIONERS OF H. M. Works AND PUBLIC BUILDINGS 
invite tenders for the supply of Main Switches, Main Fuses, 
Switch Fuses and Fuse boards during three years from April 1, 
1913. Samples may be seen and forms of tender. conditions of 
contract, &c., obtained from the Storekeeper, H.M. Office of 
Works’ Stores, 12. Lambeth Palace-road, London, S.E. Tenders 
must be delivered by 11 a.m. of Feb. 5 to the Secretary, H.M. 
Office of Works, &c., Storey' s-gate, Westminster, S.W. See an 
advertisement. 

Coal; and Annual Supplies, ineluding Cables, Lamps, Insulating 
Materials, Metals, &c. 

Leens Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack, smudge or similar 
material) required for the electric lighting department during 
the year ending April 30. 1914 ; and for various goods required 
by the department during the year ending March 31, 1214. 
including Iron and Steel Bars, Angles, Plates, &c., Gunmetal, 
Copper, Steel and Iron Castings. Bolts, Nuts, w.i. Tubes and 
Fittings, Copper Bars, Strip, Plates, Wire, &c., Lead. Tools. 
Tinners and Ironmongers’ Sundries, Engineers’ Furnishings, 
Oils, Paints. Varnishes, Indiarubber-covered Cables, Mains, 
Boxes and Fittings, Jointing and Insulating Materials, Electric 
Lamps, Fittings and Sundries, Glass, Timber, &c. Schedules, 
conditions of contract and forms of tender may be obtained 
from Mr. Wm. T. Green, Electric Lighting Department, 1, 
Whitehall-road. Leeds, and tenders must be delivered to the 
town clerk. Mr. Robert E. Fox, Pearl-buildings, Leeds, by 
10 a.m. Feb. 19. See an advertisement, 


Arc Lamp Carbons and Globes, Insulated Wires, Cable Joint and Fuse 
Boxes, Electricity Meters, &c. 

HaMMERSMITH (London) Borough Council invite tenders for 
the supply of stores for the year ending March 31, 1914, in- 
cluding Are Lamp Carbons and Globes, Electric Light Sundries, 
Insulated Wires, Cable Joint and Fuse Boxes, Electricity Meters, 
small Engineers’ Tools, Steam Tubes and Fittings, Screws, Bolts 
and Nuts, Hand Files, Steam Packing. Oilmen’s goods, &c. 
Form of tender and further particulars from the borough 
electrical engineer, Mr. G. G. Bell. 85, Fulham Palace-road, W., 
and tenders must be delivered to the town clerk, Mr. Leslie 
Gordon, Town Hall, Hammersmith, by 4 p.m. of Wednesday, 
Feb. 5. See an alvertisement. 

Electric Lamps, Oils, Paints, &c. 

The METROPOLITAN WATER Boarp (Savoy-court, Strand, 
London, W.C.), want tenders by 11 a.m. Feb. 4 for 12 months’ 
supply of Electric Lamps and Accessories, Oils, Paints, &c. 
Forms of tender from the Clerk. 
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Motor-Driven Air Compressor Plant. 

The Committee of Visitors of the ESSEX AND COLCHESTER 
Lunatic ASYLUMs invite tenders for the supply and erection of 
the following plant for Severall's Asylum, Colchester :—Dupli- 
cate Motor-Driven Air Compressor Plant complete with Pipe- 
work, Cables, Switchgear and all Accessories, utilising one com- 
pressor already on site. Plans and specifications may be seen 
at. but not obtained from, the offices of the consulting engineer, 
Mr. W. C. C. Hawtayne, 9. Queen-street-place, London, E.C. 
Tenders. addressed to the Clerk to the V isiting Committee, Mr. 
H. H. Gepp, 57. New-street, Chelmsford, must be delivered’ 
before noon of Feb. 10, Sce an advertisement. 


Static Transformers. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery. c.i.f. Shanghai of six 625 k.v.a. three-phase oil-cooled 
Static Transformers, Specification, general conditions and 
forms of tender from the consulting engineers. Messrs. Preece. 
Cardew & Snell, 8, Queen Anne’s-gate, Westminster. S.W., to 
whom tenders are to be delivered in duplicate before noon of 
Thursday. Feb. 6. See also an advertisement. 


Stores for Electricity Supply Department. 

IstinatTon (London) Council require tenders by noon Jan, 29 
for one year's supply of Are lamp Carbons and Globes, Trans- 
formers, Meters, Cables, Terminal, Service and Network 
Boxes, &c. Specification from the Town Hall, Upper-street, N. 


School Lighting, &c. 

Loxpox County Council require tenders by 11 a.m. Jan. 29 
for Electric Lighting (about 280 points) at Cook's Ground 
Elementary School, Chelsea. Specifications, &c., from the 
Chief Engineer, Spring Gardens, S.W. 


Insulating Materials, Electrical Sundries and Tramway Stores. 
BIRMINGHAM Tramways Committee require tenders by noon 
Jan. 27 for 12 months’ supply of Stores, including insulating 
materials, electrical sundries, oils, grease, castings, &c. Forms 
of tender, &c., from the General Manager. 


Electric Light Fittings, &c. 
CHELTENHAM Corporation want tenders by Jan. 30 for 12 
months' supply of Electric Light Fittings, &c. Forms of tender 
from the Borough Engineer. 


E.H.T. and H.T. Switehboards. 
ATHERTON Urban Council require tenders by Jan. 29 for supply 
and erection of one e.h.t. and one h.t. Switchboard. Particulars. 
from the Resident Engineer, Electricity Works, Atherton, p 


Diesel Oil Engine, Generator, Switchboard, &c. 
CraAcroN Urban Council require tenders by noon Jan. 29 for 
supply and erection of 250 kw. Diesel Oil Engine, Generator, 
Switchboard, &c. Specifications from the Electrical Engineer. 


Meters and Fuse Boxes. 

BIRKENHEAD Corporation want tenders by 9 a.m. Feb. 1I 
for supply of c.c. Electricity Meters (ordinary and prepayment} 
and House Service Fuse Boxes. Specifications, &c., from the 
Borough Electrical Engineer. 


Cable and Jointing Material, Meters, Fuses. &e. 

BERMONDSEY (London) Council want tenders by Feb. 17 for 
one years supply of Cable and Jointing Material, Conduits. 
Electricity Meters, Demand Indicators and Main Fuses, Meter 
Boards, Street Frames and Covers and Joint Boxes, and Oils.. 
Forms of tender, &c., from the Town Clerk. 


Boilers, Economisers, Pumps, Conveying Plant, Pipework, &c. 
DuBrIN Electricity Committee want tenders by noon Feb. 13: 
for Water-tube Boilers, Economisers, Pumps. Conveying Plant. 
I Pipework, Boiler Seatings and Fluework for Pigeon House 
| generating station. Specification, &c., from the City Electrical 
Engineer. 


Turbo-alternators, Condensing Plant, Water-tube Boilers, &c. 
Botton Electricity Committee require tenders by noon 
Feb. 13 for supply and erection of Turbo-alternators, with 
Condensing Plant, Water-tuhe Boilers, Economisers, Switch- 
gear and Steam-feed Pumps. Specification, &c., from the- 
Borough Electrical Engineer. 
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"Mixed Pressure Turbine, C.C. Dynamo and Condensing Plant. 
FLEETWOOD Council require tenders by Feb. 4 for supply and 
erection of 500 kw. Mixed Pressure Turbine and C.C. Dynamo. 
with condensing plant. Specitications, &c., from the Electrical 
Engineer. 


Reciprocating Steam-Driven Set, Switchgear, &c. 

CoLtwyy Bay anp Cotwyn Urban Council require tenders by 
noon Jan. 31 for supply and erection of 120 kw. Reciprocating 
Steam Set. Pipework and Switchgear. Specification. &c.. from 
the Electrical Engineer. 


Battery Booster, Motor Generator and Switchgear. 

NEIson Corporation require tenders by Feb. 3 for supply of a 
Traction Battery, an Automatic Reversible Booster and Switch- 
gcar. and a d.c. Motor Gencrator and Switchgear. Npecifica- 
tions, &c., from the Borough Electrical Engineer. 


Rail-‘ess Trclley Cars, Cables, Trolley Wire, Converters, &c. 

GERMISTON (Transvaal) Muncipal Council invite tenders for 
the following supplies in connection with their trackless tramway 
scheme :—Rail-less Cars and. Tower Wagon: Cables. Trolley 
Wire, Feeder Pillars. Span Wire, Converters. Transformers. 
Switch Gear. Overhead Fittings, Ears, &c. Tenders to the 
Town Clera by noon Feb. 3. Specifications, &c.. may be 
seen at the Foard of Trade. 73. Basinghall- street. London. E.C. 


Rotary Converters. 

Tenders are invited for the supply, delivery and erection in 
Melbourne of four 1.500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c.. from the Agents for the 
City Council, Messrs, McIlwraith, McEacharn & Co. Vpty. 
(Ltd.), Billiter-square-buildings, London, E.C. Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


E.T. & L.T. Cable. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery cif. Shanghai of h.t. & Lt. Underground Cable. 
specification, &c.. from the consulting engineers (Messrs. 
Preece. Cardew & Snell). 8, Queen Anne's Gate, S.W., where 
tenders (in duplicate) are to be delivered before noon Jan. 30. 


Diesel Engines, Motors and Pumps. 

The Direction of the Roumanian State Railways, BUCHAREST, 
will open tenders on Feb. 3 for the supply of 18 Diesel Engines. 
Motors and Pumps to be worked by electric motors of 50 H.P.. 
required in connection with the Baicoi-Constanza pipe-line. 
Tenders must be for both motors and pumps. It is understood 
that the competition is limited to firms who may be invited 
to tender. The list inc'udes the Diesel Engine Co. and the 
V orthington Pump Co., and 17 Contineatal firms. 


Tra'ry ay Construction. 
The Public Works Department. San José. Costa Rica. will 


receive tenders until noon Jan 31 for a 50 years’ concession for 


an Electric Tramway between Alajuela and Grecia. with a branch 
Jine to San Pedro de Poás. Tenders for this work were invited 
some time ago. but (the British Consul at San José states? only 
one tender (from a French firm) was received. Under the 
original specification the estimated cost of constructing the 
tramway was placed at 1.076.800 colons (about £103.200), and 
of installing the hydro-electric plant at. 655.803 colons (about 
£62.800). All material required may be imported duty free. 
Further particulars from the Public Works Department, San 
José, at a cost of 25 colons (about £2. 8s.) per set 
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TENDERS RECEIVED AND ACCEPTED. 


DDLLDDUD UIT UU OUTAN 


Lordon County Council have accepted the following tenders: 

T. Bolton. & Sors (lowest tender). trolley wire (about 34 miles), 
£109. 4s. per mile. Three tenders received : highest €116. Chief officer's 
C timate, £400, 

Cammell, Laird & Co. (lowest tender), 300 pairs tramway fishplates, 
$9. 15s. per ton (approximate total, £750). Three tenders received : 
Lighest £2.62]. 10s. Chief officer's estimate, £900). 

Elliott Bros., 17 instruments for testing brake coils, £10. 11s, 6d. cach. 

Aecles & Pollock, British Westinghouse Electric & Mfg. Co., Elliott 
br Sis General Electric Co., Ailes Carbon & Baítervy Co. Bri ish Insulated 
& Helsby Cables, Cooper & Roberts, Dorman & Smith, Edison & Swan 
United Klectrie Light Co.. Electrical Mfg. & Supplies Co. W. Geipel 
& Co., Hart Mfg., Co., W. MeGeoch & Co., A. Bond, Veritws Ltd., and 
W. White & Co., elceirie Sittings. l 


IULII 
DU 


| 


— 
— 


THE ELECTRICIAN, JANUARY 24, 1913. 


Shoreditch (London) Council have ordered from Johnson & Phillips 
48 " Metrotlam " arc lamps, at £9. 10s. each, and from the General 
Electric Co. 48 '* Angold " are lamps, at £10 each. 


Battersea Borough Council have decided to renew their contract 
with Callender's Cable & Construction Co. for the supply of cables, 
&c.. for a further vear. 


Government Contracts.—The following contracts were placed by 
the British Government Departments during December:— ° 

War Office.—'l'udor Accumulator Co., storage batteries; Hooper's 
Telegraph & India Rubber Works, London Electric Wire Co. & Smiths, 
and Siemens Bros. & Co., electrice cable and wire; Brimsdown Lamp 
Works, and Cryseleo. Limited, electric lamps; Lancashire Dynamo & 
Moior Co., electric motors; British Thomson- Houston. Co., and Cox- 
Walkers (Ltd.), switchboards, &c. ; Ward & Goldstone, switches ; A. F. 
Sifkins & Co., electric lighting at Fort Pitt Hospital, Chatham ; Siemens 
Bros. & Co., laying cable at Military College, Sandhursi. 

India Office.—Liverpool Electric Cables Co., cable Qo Peel- Conner 
Telephone Works, magneto wall sets; W. T. Glover & Co., wire. 

Crown Agents for the Colonies.—Marconi’s Wireless Telegraph Co., 
wireless telegraph apparatus. 

General Post Office.—London Electrie Wire Co. & Smiths, telephone 
apparaius and wire: Western. Electric. Co., telephone apparatus and 
cable and extension of (London) Central telephone exchange ; | Siemens 
Bros. & Co., submarine and telephone cable, and zine rod: British Tnsu- 
la ed & Helsby Cables, telephone cable, bronze wire; Johnson & Phillips, 
telephone cable, and power plant and wiring at Kerry wireless station ; 
Calenders Cable & Construction Co. and W. T. He^leys Telegraph 
Works Co., telephone cable: British L. M. Ericsson. Mfg. Co., cases for 
dry cells; Bullers Ltd., and Guest, Keen & Nettlefolds, telegraph iron 
work ; Tavlor, Tunnicliff & Co., insulators ; PT. Bolton & Sons, and Shrop- 
shire Iron Co., bronze wire; Ramsden, Caunn & Co., Shropshire Iron Co. 
and Whitecross Co., iron wire; Peel-Conner Telephone Works, tele phone 
exchange equipment (Mansfield) and Automatic Telephone Mfg. Co., 
ditto, (Carditt). l 


PATENT RECORD. 
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SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWwBURN, ELLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. l a 

Whenever the date applied for differs from the date on which the application was lode:d at 
he ratent Office, the [or mer is given in brackets after the title, 


1911 SPECIFICATIONS. 


28.837 OiBsow. Wall plugs or oth:r couplings for electrical purrzos:s. 
cation 12,909 12.) 

29.138 Turner. Controllers for electric motors. . 

29.224 Friep. Krupp AKT. Ges. GRuUSCNWERK. Magnetic separators. (12.1 11) 

The invention consists 1n the combination with a magnetic separator havine a fixed 
magnet pole and a fixed armature or two fixed magnetic poles 1n the magnetic Arle of 
each wort place, of a non-maegnstisable rotating carrying member, which protects or 
shi-lds the magnet pol-s and the field gaps of each magnetic field from the material 
under treatment. By this combination the result attain:d is that both the maenet 
roles and the armature of each maen: tic field simultanzosuly furnish positive werk, 
that is, they both assist in holding the material firmly or. the carrying member. 

29,309 Epmunpson’s ELECTRICITY CORPORATION, LTD., HIGHFIELD & Gripres. Portable 
electric battery lamps. 


(Cognate appli- 


1912 SPECIFICATIONS. 


229 BgEvitiE, Illuminat-d siens for use with arc lamps. 
627 B.T.-H. Co. & Youns. Systems of electric distribution. 

According to this invention an electromaenst is provided. the winding of which is 
connccted across the supply mains or, in the cas? of alternating current, hieh-voltzge 
distribution systems, is excited from th: secondary of a potential transformer con- 
nected across th: mains. This electrzmakr.t opirates on an armature carrying a 
contact aeainst the force of controlling sprines and is nermally held by the attracticen 
of the electromagnet in such a position that its contact is out of engagement with 
either of two fix d contacts arrange d respectivi ly abcve and below the armature 
contact, so that upon the occurrence of a fall of potential the springs cause the 
armature contact to engage the upper fix.d contact. and upen the occurrence ct a 
rise of potential the armature contact js brought into engaysment with the lower 
fixed contact. In either of these two positions the contact closure cortrels tne 
field circuit of the e:n:rator in Such a manner that the fi ld current of the eensrater 
is brouvkt to a safe valve so that no damage can result to the apparatus on the system 
Que to th? occurrence of the abnormal potential, 

1,569 Homes & Automatic ADVERTISING Co. Electrical means for contrclling elec- 
tricity driv.n apparatus. 

According to this inventicn each controlling apparatus consists of a switch which 
puts into circuit an electremarn.t. This latter attracts an armature pivoted at its 
centr’, ono end of which comes into contact with part ot s& Id switch and keeps it in 
contact, while the other end of the armature is connect:d by a Enk to the motor 
switch and orans this latter when the -lectromarnet switch is clesed. 

1.968 R. Hee & Co & Losses. Blackleadine macaines for the us? of electrotypers. 
2,346 Lawton. Dryine of articles moulded from clay. or other wet material. more 
est cially intend:d fer ase in connection with the drying of multiple channel 
conduits for electrical conductcrs. 
4,577 Raina & Stracuan. Electric switches. 
5,469 Estier. Trolleys collectors for «lectr:cally driven tramcars or road motor 
vehicles. e ‘et. 3a ha 
5.629 BExTALL & BinsHam. Maenctos used with Internal-combustion engines, 
5.636 Paton. Devic? for attaching overhead line wires to insulaters. 
6.077 Townson. Automatic spark timing mechanism for internal-combustion engines. 
6.73 Warts-n. Switches combined with plug terminals for electric circuits. 
7.780 Sc. CourtAuD G. Gaznier Git. ET Cis. Electrical indicating apparatus. 
(t 411.) 
12.133 SE & NRUTHRITEN VES"ESTUUNOGS Ges. Elcctive zdv.rtisine appliances, 
18.440 Apg THopns & C. El ctre-mogn-tio brakis. (IO 811) 
23,993 Otrrie, Addiratus for automaticly opcratin? eas er cl:ctric lamps. A« tion 
t225,78941.) |. n 
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LEGAL INTELLIGENCE. 


Continued from page 774. 


Mr. ATKIN, K.C. (for defendant) said that in the first place he con- 
tended that there had been no breach of the agreement and that plaintitf 
had not duly performed all the conditions under the agreement. The 
agreement. with Krupka & Jacoby was no breach of the agreement 
between plaintiff and defendant, and defendant had always been ready 
and willing to employ plaintiff. 

Mr. Bernard BRAUNSTEIN said that he had a considerable connection 
amongst the purchasers of electric and gas goods, In 1906 he was intro- 
duced to defendant's firm, and at that time he was doing business to the 
amount of 100.000 marks a year. In 1908 he was approached by 
Graetz with regard to putting an electric lamp upon the market. He 
went to Berlin and entered into an agreement with defendant. and as the 
result of a discussion subsequently he negotiated a sub-agreement in 
March. 1910, with the Welsbach Company for the sale of the lamps. Phe 
agreement continued for two seasons, and was very successful. He did 
not receive the price and samples from defendani uatil it was too late to 
take? advantage of the season. AIL business was praciically done before 
April. and he did not get his prices until Mav. The firms. he dealt 
with complained. of the prices. because Jacoby were selling lower. 
When he was in. Berlin he had pointed out io defendant that improve- 
ments in their lamp were necessary. He made 100,000 marks in the 
first vear and in the second vear he made four times as much. The sale 
of electric lamps was an increasing quantity because they had been much 
improved. and they were 25 per cent. cheaper than they were six vears 
ago. The current was cheaper also, with the result that while gas light- 
ing was going down electric I chtUns was g ing up. Healsosaid that on 
the basisof the contract he would have been able to obinin from £3,000 to 
£4.000 a vear on the -a'e of the metal filament lamp. 

In cross-examination by Mr. Arki, RC Witness said that in respect 
of the electric lamp agency the agreemeni stipulated that he was to in- 
troduce the goods into England at his owa expense. "The business was 
not a very easy one to introduce at the beginning, as others had posses- 
sion of the market, The only commis-ion earned by him on his electric 
agreement was upon the Welsbach orders. [n 1912 he was not able to 
sell because he could not get che prices from defendant. 

In re-examination, he said that he found from the invoices that five 
times as many unstamped lamps were sold as those which were stamped, 
because the unsiamped, alihough the same article. could be sold at a 
cheaper rate. 

Plaintitf* case having ch sed, 

"Mr. ATKIN submitted that there had been no breach of agreement. 
Plaintiff soon found that he was unable to do much unless he could vet 
the lamp known on the market, and henee he was willing to fall in with 
defendants suggestion to let Krupka & Jacoby take up the business, and 
the agreement with that firm was negotiated by plaintiff. 1t was aterm 
of the arrangement that his commission should be reduced from 31 to 24 
per cent. There was, therefore, no breach of agreement, because the 
only arrangements entered into were those with Krupka & Jacoby, to 
which plaintiff had consented. Messrs, Graetz were entitled to sell goods 
to Krupka & Jacoby before the agreement, and all that had happened 
was that they had continued to sell woods as before. There had been no 
breach in relation to the payment of commission as plaintiff alleged, 
‘because at the time the writ was issued no commission was due. 

His Lonbsutr said it oceurred to him as a possibilitv that there had 
not been a final repudiation of the agreement, and that the plaintiff had 
jumped at a conclusion when he issued the writ. In that case there 
might be another action arising to determine the position of the parties, 
When the evidence was over he would formally ask whether it was 
desired to amend, as " two bites at a cherry " in an action of that descrip- 
tion seemed to be rather undesirable. 

Mr. M. NCHLUTZ, veneral manager to Ehrich & Graetz. gave evidence as 
to the making of the contract with Krupka & Jacoby, and said that when 
he cam. to London to see them in 1910 in connection with closing the 
arrangement for the contract, plaintiff complained about the price of the 
lamps being too high for him to compete successfully with others. He 
did not complain of not having received price lists. He (witness) came 
over to this country again in January, 1912, and saw Mr. Jacoby and Mr. 
Braunsicin, when they discussed the question of the cost of the lamps. 
Competition was very severe at that time, owing to the German Incandes- 
cent Company making ‘a reduction in price, and the English manu- 
facturers soon followed by making reductions also. 

In cross-examination Witness said the prices submitted to Krupka & 
Jacoby were not the same as those submitted to the other accepted 
firms: they were somewhat lower. The supply of non-stamped lamps 
tg England was smaller than that of the stamped lamps; there was no 
difference between the stamped and unstamped lamps. Cheaper prices 
were first quoted to Krupka & Jacoby about November, 1912. Redue- 
tions had been made to Mr. Braunstein in some instances. He would not 
deny that a reduction of 10 per cent. in the price of 16 c.p. to 50 e.p. 
lamps had been made to another firm some time before plaintiff was 
informed of the reduction. 

Mr. M. GraeTZ, the defendant, said plaintiff had been his agent for 
some years, and from time to time he went to Berlin to discuss business, 
In April, 1912, there was a discussion with regard to gas lamps, and Wit- 
ness told him that his services as agent for gas would not be continued. 
. Nothing had been done to terminate his agency for electric lam ps. 

In cross-examination, he said that during the past six months he had 
not been doing more business than in former years. The business had 
not all been done through Messrs. Krupka & Jacoby. Mr. Braunstein 
was still his agent for clectric lamps aud fittings, and would continue in 
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that position during the current year. The General Electric Co. had 
threatened him with an action for infringement of patent. The main 
reason why he did not communicate to Mr. Braunstein the arrangement 
he was making with Krupka & Jacoby during the first part of 1912 was 
that the profit which Mr. Braunstein derived from the gas business was as 
much as the salary of Krupka & Jacoby. The salary of Krupka & 
Jacoby was 25,000 marks a vear. The business done through Mr. 
Braunstein had dropped during recent vears. He had had experience 
which told him that it was not wise for onc company to deal with both 
gas and electric lighting, and therefore it had been determined to form 
two Companies, 

Mr. Oscar Krerka (of Krupka & Jacoby, Ltd.) gave evidence as to 
the agreement between the company and defendant. 

In cross-cxamination, he said an action had been brought against him 
for infringement of patent by the Osram Lamp Works (Ltd.). The 
action was brought against him personally, as well as against Krupka & 
Jacoby (Ltd.). He did not consider that his lamp was similar to the 
Z” lamp. The writ in the action was issued in November of last year. 
The “ Graetzin " lamps bearing trade marks were 75 per cent. of the whole 
amount received. 

A German. advocate. was called to prove. the German law in 
relation to the termination of an agency. He lsaidIthat. in German 
law an agent had no actionable right to work, but was contined to his 
claim for commission. The German law did not recognise a sole agency. 
In view of patent disputes the principal could stop an agency, because 
German law regarded patent infringement as a criminal offence, and the 
principal might be subjected to very heavy damages. 1f an agent turned 
his business into a company of which he would be managing director, the 
employer could not interfere, but if some other person was appointed 
manager the position might be different.. 

-Mier counsel had addressed the Court, his Lordship reserved judgment. 
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* Earthing '* a Switchbox. 


Judgment was delivered on Friday by a Divisional Court (the Lord 
Chief Jusiice and Justices Coleridge and Rowlatt) in the appeal by Mr. 
John Atkinson, H.M. Inspector of Mines, against a decision of the Gates- 
head magistrates who had declined to convict Mr. H. M. Imrie, manager 
of the Chopwell Colliery, near Gateshead, for an alleged offence under the 
Electricity Rules made under the Coal Mines Regulation Act. 

The charge was that Mr. Imrie had contravened the rules by not having 
à switchbox earthed and the magistrates refused to convict, holding that 
no offence had been committed. The whole question was whether 
earthing a switchbox was * construction " or “installation, Mr. Imrie’s 
contention being that it was * construction work. If this was so the 
rules did not apply, because the apparatus had been constructed before 
1911 and they oaly applied. to apparatus erected after that vear. The 
switchbox controlled a portable electric motor which worked a coal con- 
vevor. On May 3, 1912, the box was out of order and a workman touching 
it received a fatal shock. 

After hearing legal arguments the Court dismissed the appeal with 
costs, and the LORD CHIEF JUSTICE said he had read the judgment of Mr. 
Justice Coleridge and agreed with it, so there was very little he could add. 
The point for decision was whether the apparatus in question came 
within the exemption in the special Regulat ons and whether earthing the 
switehbox would be construction or installation. ‘The two things ran 
very close together, so that the point was rather difficult to decide. He 
had looked at the description of the apparatus which was in use before 
June, 1911. and came to the conclusion that it came within the meaning 
of " construction." 

Mr. Justice CoLERIDGE said the appellant's ease was that a switchbox 
was not earthed in connection with the insulation svstem in contravention 
of sec. 8 (8S) of the Coal Mines Regulation Act (Electricity Rules) Re- 
spondent claimed exemption under sec. 20 (6) which excepted from the 
provisions of sec. 8 any apparatus which was in use prior to June, 1911, 
so constructed or adapted so as to comply with the requirements in vogue 
relating to the construction of electrical apparatus in mines before that 
date. If earthing by connection with an earthing system meant con- 
struction of electrical apparatus the exemption appli d, otherwise it did 
not. In order to earth a switchbox it had been found necessary to con- 
nect it with another cable in addition to the one already connected with 
it. Was that an alteration or addition or construction of electrical appa- 
ratus ? Apparatus, according to the definition clause, included all 
machines and fittings in which conductors were used or in which they 
formed part. A switchbox was, therefore, apparatus. -For the earthing 
of a switehbox a different apparatus was necessary. The magistrates, 
after viewing the apparatus, came to the conclusion that to connect one 
with the other vou must re-construct. It was said for the appellant that 
if vou add vou do not re-construct but instal. If by adding to the appa- 
satus the addition formed part of the whole, thea he came to the conclu- 
sion that vou construct and to construct was to put parts of the whole 
together according to some regular and definite plan. The added cable 
would be, in his opinion, part of the whole clectrical apparatus and, there- 
fore, part of a construction, and as construction brought apparatus 
within the exemption, there could be offence secing that the switchbox 
was constructed before June, 1911. 

Mr. Justice Rowcatt agreed and the appeal was dismissed with costs. 


Thames Ironworks.—On Saturday the Court of Appeal dismissed the 
appeal from the order of Mr. Justice Eve directing the Receiver to cease 


carrving on the business. NE 
It has been intimated that Mr. Arnold Hills intends to appcal to the 


House of Lords against the above decision. 
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COMPANIES' MEETINGS AND REPORTS. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO.—The revenue for the 
half-year ended Dec. 31 was £23,976. 143. 51. and the expenses were 
£13,276. 7s. Sd., leaving £10,7.0. 6s. 81. Deducting £3,249. 133. 9d. 
for rent of Rochester Corporation lines debenture, interest, &c., and 
adding amount brought forward (£2,141. 3s. 4d.) the balance is 
£9,591. 163. 3d. A sum of £4,500 has been transferred to reserve for 
depreciation, and the directors recommend that £2,940 be applied in 
paying a preference dividend at rate of 5 per cent. per annum for the 

alf-year and £1,530 a dividend at the rate of 3 per cent. per annum 
for the half-year on the ordinary share capital, leaving £551. 163. 3d. 
to be carried to revenue new account. The tratfic receipts show an 
increase of £12 and the expenses an increase of £414, compared with 
the correspondiog half-year of 1911, the increase in expenses being 
mainly due to the enhanced prics of coal. Two additional cara were 
purchased and put into service in December. 


EAST LONDON RAILWAY CO.— In the half-yearly report the -lirectors 
etate that the electrification of the line js making steady and satis- 
fuctory progress. It had been hoped that the work in hand would 
have been completed ir time for the line to be opened for electrical 
working on March 1. In view, however. of some deluys which have 
occurred in the conetruction of a sub-station, the line will probably 
not be ready for opening until about a month later. 


GREAT NORTHERN & CITY RAILWAY CO.— The total revenue receipts 
for the six months ended Dec. 31 amounted to £39,039. lls. 10d., and 
the cost of working to £21,124. 12». 3d., being at rate of 51:11 per 
cent. The net revenue (including £181. 14s, 3d. brought forward) 
amounts to £18,093. 15s. 10d., which is insufficient to meet the fixed 
charges for the half-year. The sum of £5,085. Os. 4d., which has been 
provided from outside sources, has enabled the company duly to meet 
these charges. 'The number of passengers (including season ticket 
holders) was 5,963,383, against 6,119,506 for the corresponding period 
of 1911. The number of local season tickets issued during the half- 
year was 2,191, against 2,527. The number of three route season 
ticket holders using the company's line was 2,859, azainst 3,013. 
The directora have, subject to the consent of the shareholders 
and to the necessary parliamentary sanction being obtained, come 
to an agreement with the Metropolitan Railway Co. for the taking 
over by the last-named company, as from June 39, 1913, of the 
undertaking of the City Co. The main points in the avreement, 
80 far as the stock and shareholders of the City Co. are concerned, 
are: («) The exchange of £504,216 3| per cent. ‘‘A” debenture 
stock of the Metropolitan Co, for a like amount of the 4 per cence. 
debenture stock of the City Co. (b) The issue of £75,000 34 per 
cent. Metropolitan '* A" preference stock for the £85,0.0 4 per cent. 
preference stock of the City Co. The Metropolitan '*A"' preference 
stock so to be issued will rank for dividend as from June 39, 1916; (c) 
the issue of £75 of Me'ropolitan consolidated ordinary stock for each 
£100 of preferred ordinary class '' A" shares of the City Co.; and (4) 


LVIVHOST UITIUM 


FINANCIAL MATTERS. 


DALLO TREAT THIRD TD ATHE AED 


the issue of £50 Metropolitan consolidated ordinary stock for each , 


£1C0 of the deferred ordinary class ‘“ B " shares of the City Co. 
necessary meetings of the shareholders will be held after the half- 
yearly meeting for the purpose of submitting this proposal to the 
acceptunce of the proprietors. The arrangement, which involves the 
dissolution of the company, is one which the directors recommend to 
the proprietors for their acceptance, 


LANARKSHIRE TRAMWAYS CO.— For the half-year ended Dec. 51 the 
revenue was £41,909. 18s. 10d. and the expenses were £22,189. 15s. 7.1. 
Deducting £3,246 for contributions to local authorities, interest on 
debentures, expenses in connection with Lanark County Tramways 
Act, &c., and adding amount brought forward, £5,200. 7s. 7d., the 
balance was £21,674 6s. 2d. A sum of £9,510 has been placed to 
reserve for depreciation, and the directors recommand payment of a 
dividend at the rate of 6 per cent. per annum for the half-year (making 
51 percent. for the year and Aeon ing £10,290) and that £307. 3a. 2d. 
be voted to directors (10 per cent. of net protits after payment 
of 5 per cent. dividend for the year), leaving £1.577. 5s. to bs carried 
forward. The trathc receipts show an increase of £1,830 anl the 
expenses an increase of £1,947, compared with the receipts and ex- 
penses for the corresponding half.year of 1911. The increase in 
expenses was mainly due to the enhanced price of coal, heavier charges 
for maintenance of permanent way and for local rates and to the addi- 
tional charge created by the National Insurance Act. Lanark County 
Council will shortly proceed with the construction of tramways from 
Uddingston to Bellshill, Mossend and New Stevenston, to conne-t up 
with the company’s lines, and these new lines will be leased to the 
company. 

YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.)—The 
directors’ report for the year end-d Dec, 31, 1912, states that the 
operations of the past 12 months, after providing for all expenses, in- 
cluding repairs, maintenance and debenture interest, resulted in a net 
income of £20,106. 2s. 5d., of which £6,534. 7s. 4d. has been devoted 
to paying 5 per cent. dividend on the 6 per cent. cumulative preference 
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shares, £7,329. 4s. 3d. to depreciation, renewals, reserve fund in lieu of 
accident insurance and general reserve fund, and £6,242. 10-. 10d. has 
been written off preliminary expenses account. The number of 
passengers carried during the past year amounted to 9,787,444, and the 
car-miles run to 1,773,218, against 9,640,027 and 1,785,696 respectively, 
for the previous year. 


CITY NOTES. 


—— d 

MEMORANDA (Jan. 23).—Bank rate 5 per cent. (since Oct. 17, 1012.) 
Prico of silver, 25;d. per oz. Consols 741—754 for money; 75—75} 
for account. Conso!'s Pay Day, Feb. 5; Stock and Shares Continua- 
tion Days, Jan. 28 and Feb. 11. Ticket Days, Jan. 29. and Fel. 12 
Pay Days, Jan. 30 and Feb. 13 ; Mining Shares Carry Over Day, Jan. 27. 

Paice: oF METALS (London'. —Copper, cash, 70} ; three month», 70}. 
Lead, English, 17;—1'i; Foreign, 171—178; Spelter, 26}; "in, 
English, 2314—2324; Foreign, cash, 223}; three months, 226j 
Iron, Cleveland, cash, 65/5; three months, 67/5. 


BRAZILIAN TRACTION, LIGHT & POWER CO. (LTD.)—A dividend 9f 
1j per cent. has been declared, payable on Feb. 20. 

BRICISH COLUMBIA EL3CrR{s RAILWAY C2. (LTD )—Tne directors 
have declared a dividend at the rate of 5 per cent. per annum on the 5 pec 
cent. non-cumulative preferred ordinary stock for the half-vear ended 
Dec. 31, 1912, together with an additional dividend at the rate of 1 per 
cent. per annum for the same period, 

BRITISH STOCKHOLDERS IN ATLANTIC CABLE COMPANIES. —Not- 
withstanding the great reduction in Atlantic cable rates during the 
past two years, especially those by which the rate for cablegrams in 
pluin language was reduced to 124 cents a word on Jan. 1, 1912, and 
further reduced to 9 cents a word on Jan. 1, 1913, as compared with 
25 cents a word. there are still some who urge the British and Canadian 
Governments to lay a Government cable between those two countries, 
their chief argument being that at present all the Atlantic cables are 
controlled by American corporations. There is one point that is 
apparently overlooked. If the British and Canadian Governments 
prcceed to lay a cable across the Atlantic they will be jeopardizing 
the financial interests of their own citizens, namely, the shareholders 
of the Anglo- American aud Direct Companies. 


CITY & SOUTH LONDON RAILWAY CO.—The accounts forthe half-vear 
ended Dee. 31, show a balance, after providing for debenture interest, the 
dividend on the 5 per cent. preference stocks, and the íransfer to 
renewal fund of £1.50, sufficient to allow payment of a dividead on the 
consolidated ordinary stock at the vate of } percent. per annum, carrving 
forwa d £2.58. Phe dividend for the corresponding period last. vear 
was ai the raie of 15 per ceat. per annum, carrying forward £2,815. 

CLONTARF & HILL OF HOWTH TRAMROAD CO0.— The directors have 
declared a dividend of 3 per cent. per annum, £400 being carried 
forward. 

CREDENDA CONDUIT CO (LTD.)—This company is invhing applica- 
tions for 30,000 shares of £1 each. 


ELECTRIC CONSTRUCTION CO. (LTD.)—The directors have declared 
an interim dividend at the rate of 7 per ceut. per annum on the 
preference shares for the half-year t» Nov. 30. 


LIVERPOOL OVERHEAD RAILWAY CC.—The directors recommend 
payment of dividends at the rate of 5 percent. per annum on the 
preference shares and 25 per cent. on the ordinary shnres for the half- 
yeir ended Dec. 31 last. Owing to ill-health, Sir William B. F.r«ood 
nag resigned the chairmanship, and has been succeedel by Mr. H. C. 
Wood ward. 


LONDON ELECTRIC RAILWAY CO.— A dividend at the rate of 
1 per cent. perannum has been declared on the ordinary shares (being 
the same as a year ago), £7,500 being placed to renewals account and 
£3,000 (against £2,452) carried forward. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)J— l'his company's traffic 
re *eipts for the fortnight ended Jan. 15 were R.26,590 (ine ease R.3,044). 


METROPOLITAN DISTRICT RAILWAY CO.—The directors have declared 
a dividend on the 4 per cent. guaranteed stock for the six months to 
Dec. 31 at the rate of 4 per cent. per annum. The directors also re- 
commend the payment of a dividend on the first preference stock at 
the rate of 44 per cent. per annum and a dividend on the second pre- 
ference stock at the rate of 2 per cent. per annum. These rates are 
the same as last year. The carry-forward is £8,500, and £10,000 has 
been reserved for renewals. . 

METROPOLITAN RAILWAY CO.-—.\ dividend of 1} percent. per annum 
has been declared for the past half-vear (being the same rate as in 1912); 
£7,000 (agaiast £5,000) is placed to renewal and depreciation fund, and 
£9,500 (against £9,217) is carried forward. 

MONTREAL LIGHT, HEAT & POWER CO.—A dividend of 2! per cent. on 
the paid-up capital stock (being at rate of 9 por cedt. per annum) has beer 
declared for the quarter ending Jan. 31. 


. ELECTRIC TRAMWAY AND RAILWAY TRAFFIO ELECTRICAL COMPANIES' SHARE LIST. 


RECEIPTS. A R i Ex ee 
LAST e RATE Business 
= 4 Divi- ; NAME. Wed. |PERCENT PMDE Week To 
Week 3 Lnc. or De. = AOOFSOATE G DBND Jan. 92. | YIELDED. i JAn. 22 
LINE. ended. e (a) No. of : ‘Ine. or Dec. Se et a a EET 7 — 77 Highl Low Low: 
| L weeks, Amount. | | ten tes 
£ £ gu Electricity Supply. E s.d 
Aberdeen Corporation.....| Jan. 15| 1,489} + 176| 33 50,998 + 10. 5/0 | Bournemouth & Poole Elec. Su» Ord.....| 34—10} |5 4 9 Mar Sep -- | - 
*Airdrie......... SEERE » 10 231 | + 38! 2 517 I+ 10: 4/6 | Do. 4$perCent. Cum. Pref. ........-- 81—91 416 O Feb, Aug 
Anglo-Argentine .......... » 211 53253 | + 4927 | 3 | 165996 |+ 10 6/0 , Do.6per Cent. Cum. Second Pref. ......, 10 —10} | 5 14 O Feb, Aug | 10%) 9% 
Ashton-under-Lyne ........ „ 18 | 387 | + 43 18.297 |+ St 44% | Do. 4j per Cent. Deb. Stock (red.) .....- 96 —8 4:1 3 Jan, July | > oe 
Ayr Corporation. ...... sam] us dB 1&3 + 41 35 | 11,950 [+ 5! 4/6 . Brompton & Kensington Elec. Sup. Ord...) 33-92 | 5 6 9 March.. 9 9 
arnsley .....- n l^ » 10" 188 | + 15 2 | 273 i+ t 3/6! Do. 7verCent. Pref. .......... ee d aa i—? 3 17 9 Mar, Sept 84 .. 
AITOW. ee ere eer » ]10' 319: + 24 2 451 j+ S^. 4% , Central Elec. Sup. Co. 4% Guar. Deb. Stzk.; 95 —98 |4 1 6 pne Dec | sej - 
Bath Electric Trams, Ltd... ,,  15| 654 | — 8 3 2.228 (c 5. 2/6 | Charing Cross (W. End & City) El. Sup. Co. 4$—5k | 4 !7 6. Feb, Aug .. 
Birmingham Corporation...| » 13, 11,324 | + 2,068 | 42 | 456,062 |+ 128,879 52 Do. 4} per Cent. Pref. ........... 44—44 | 4 12 2' Feb. Aug | 41] 4% 
Birmingham & Midiand .... P 10 937 , + 63 2 1313 i+ | St! 4% | Do. 4 per Cent. Deb. Stock (red.) ......, 92 —94 / 4 5 Oj Jan, July bape ids 
Blackpool & Fleetwood..... ; ss ` " 2s St. 43% tDo. 4} per Cent. Deb. Stock (red.)...... 98 —100, 4 10 0 s 991| .. 
Blackburn Corporation. .... ip. AS 965 | — 23 | 142 50.496 j+ | 2/3 | Do City Undertaking 43% Cum. Pref...) 3$—44$ ,5 2 6 fan, July | s+} +e 
Bolton Corporation ....... | » 19 2430 | + 216| 4 108,900 .-F 2/0 | Chelsea Electric Supply Ord. ..........-. 44—5t | 417 6 | March... ve oe 
Bombay sooo hr D:c. 20 3,203 | — 142 5i 155.694 + St. 4 4} per Cent. Deb. Stock (red.) ....; 96 —99 41! O June, Dec ee ee 
Bournemouth Corporation . Jan. 15 1,492 ' + 10 | I4 77,883 bà St. 449, | Chiswick Elec. Supp. Corr Ist Mort. Db. | 83 —92 1417 9^ vs *: :. 
Bradford Corporation ..... | » 18, 5,104; + 302! 42 233,03. "c 1C! 6/0 | City of London Electric Lighting Ord... 1t$—18 |4 9 O | Feb, Aug | 171]. 16% 
Brighton Corporation .....' ,, 19 773 | + 8 42 43,521 '— 10 6/0 | 6 per Cent. Cum. Pref. ....... ...| 12 —131 | 4 811, Jan, July 12$) .. 
“Bristol Trams & Carriage... „ 17^ 6,870 + 755 | 2 | 17,110 s+ St. 5% ' Do. Sper Cent. Deb. Stock (red.)......| 116 —12) | 4 3 0 | June Dec | +: | ss 
Burnley Corporation....... » 18 1,503 | + 239; 2l 32,864 i+ | St. 44%} Do. 4i per Cent. 2nd Deb. Stock (red.)..) 100 —102 | 4 8 6 Jan, July | -- | -- 
Burton Corporation ....... » 19 258 | — 9 | 42 11,521 |— l County of London Elec. Supply Ord. ....| 1!à—1!4; 5 1 0° Feb, Aug eo | es 
Bury Corporation...... vs » 19, 122 + 143, 4 €4,642 + 10. 6/0 Do. 6 per Cent. Cum. Pref. ..........; 114—12 | 5 0 O Mar, Sept ii ve 
Calcutta Tramways Co. ..., 4 10 |R72,362 , +R4,836 4 'R215,442 s R14 I| St. i 44% | Do. 4} per Cent. Deb. Stock (red.) ....| 104 —106 | 4 5 O0 , Jan, July | 948) .. 
Camborne-Redruth ....... » 18 129 | + 15 3 | 413 Sih St 4466! Do. Second Deb. Stock  ............| 98 —101| 4 9 O i May, Nov. | ©] -- 
Cardiff Corporation........ ex - i vn E e. |. .. | Edmundson's Elec. Corp. Ord........... hk— x , June, July oe ve 
Central London Railway ..., . 18, 5,70, + 513 3 16,887 'r 5|370 | Do. 6ver Cent. Cum. Pref. ...... es.) 44—46 1610 ©: May. Nov. |. | ce 
City & South London Rly.-; » 19] 3273. — 244 3 9,437 |— St. 43%  *Do. 4j per Cent. Ist Mort. Deb. (red)... 82 —85 | 5 ^ 0 | July 4l 
Cork Elxttric Trams Co....| , 16 432; — 2| 2 1.09 |+ 5: 3/0 | Folkestone Electricity Supply Co. Ord. ..| 44—5k | 517 6! April, Oct | 85 | 84 
Croydon «esieses erronk „ 19| 1536 | — 82, 4l 73,230 i= 5, 2/6 | Do. 5per Cent. Cum. Pref. .......... | 4b—5 417 6 Mar, Sept | | œe 
Devonport & Dist. Trams .| , 10 $30 | + 13 2 783 |t St. | 44% +Do. 44 Ist Deb. Stock (red.) ......| 92—9 418 0 | Feb, Aug | - ee 
Dover Corporation......... ve we | . t z 5. 4/0 | Hove Electric Lighting Ord. ............|  724—8 512 6 April, Oct | ze | oe 
Dublin & Lucan Railway...| » 17 107 | — 2 3 23 — St. 44% | Isle of Wight E. L. & P. Co. Deb. Stock ..| 88 —91 | 5 1 O)| be G94) .. 
Dublin United ........ e » 0| 5515,4 70| 3 13,775 |+ 5! 4/0 | Kensington & Knightsbridge Ord. ......| 7—8 Si! 0 | Feb, Aug 8, - 
‘Dudley-Stourbridge ....... » 10 823 | + 77 2 1.141 |t 5; 6% | Do. 6 per Cent. Ist Pref. ......... see 5 —5 5 9 0! Jan, July ee ve 
Dundee Corporation ....... ws vá ee D. x St. | 49 Do. 4 per Cent. Deb. Stock (red.)......| 92 —95 |4 4 0 | ee ee se 
East Ham Council..... — s. 18 1,129 | + 82, 42 45.597 /|— St. 49) | Kensington & Knetbe. Co. & Notting Hill 
Exeter Corporation ..... s EN v. 284 ' + 6| 42 13,891 |— . Co. (Joint Station) 4% Deb. Stock (red... 91 —S4 | 4 5 0 | April, Oct ve oe 
Gateshead & Dist. Trams...) ., 19 1,027 | + 33 2 1,537 i+ St. | 44% |f Kent Elec, Power Co. Irred. Deb. Stock ..| 76'—80 | 5!2 6 Jan, July | *; ve 
Glasgow Corporation .....| », 18 18,007 | + E 33 | 629,156 ;— 3! 1/6 | London Elec. Supply Ord. ..........-...| 18-2. 1315 O0! Mar, Sept 3l e 
-Glossop Trams ....... REN » 18 121 | + 10 3 353 i 5| 3/0 | Do 6 per Cent. Pref. .....sscceseeeee) 46—S} |514 0 | Mar, Sept X 5 
Gloucester Corpn.......... Š as | ‘ ve z St. | 496 Oc  4perCent. Ist Mort. Deb. sds 99s a? —92 4 7 O | Jan, July 90 oe 
Gravesend-Northfleet ..... » 10 212 ' + 3 2 2335 j+ 5; 2/0 , Metropolitan Electric Supply Ord. ...... 34—3í$ |5 3 0 | April, Oct 3À .. 
Great Northern & City Riy.) . 18! toll | — 146 3 4,099 '— 5 2/3 | Do. 4} perCent. Cum. Pref. .......... 41 |5 0 0 jan, Juy | œ| » 
Greenock & Port Glasgow... » A0 671 | + 87 2 1,053 {+ St. | 44% | Do. 4$ per Cent. Deb. Stock Ist Mort...) 97 —109|4!0 O | une, Dec oe ve 
Halifax Corporation....... » M 1615 | — 5| 141 81400 |+ St 34% | Do. 3i per Cent. Mort. Deb. Stock red.)| 81 —86 | 4 1 3j Jan, July | ** eo 
Hastines Elec. Trams Co.... » 46 732 | + 16 3 2.372 |+ 7 ps ris | Midland Elec.Corp.forP.D.44 Ist Mort.Debs; 93 —100 14 9 0 T ee ee 
Hong Kong............ es » 4d8| $4,284 | — $5,023; 2 $2751 |— $12278 || st'| 4492 | Newcastle & District E. L. 4 Mt. Db. St. | 32-8) | 5 4 9 - e| e 
Hudderstield Corpn........ c an aN T oe) 5| 2/6 | Newcastle Elec. Supply S per Cent. non- 
Hull Corporation ......... „ 18 3017 | — 24 42 125.952 |t . Cum. Pref. ....... s.o. V DE a — 4t —1 5 2 6 Feb. Aug ee ee 
Ilford District Council ..... ne e e. [| c; d 100! 44% | Do. 46 per Cent. Ist Mort. Deb. ...... 94 —96 | 413 9 ! Jan, July | ** T 
likestoa District Council...| » 15 101 | — 25 | 42 4.738 |~ 100. 5% | North Metro. Elec. Power Sup. 5 Morts...| 934 —1024| 4 17 6 | ee 5s ee 
Ipswich Corporation....... » 18 351 | + 18} 4I 12,753 |— 10, 6/0 | Notting Hill E. L. Co. t% Non.Com. Pref.| 91-10? 51 6| $5 oe ee 
Isle of Thanet Co.......... » 18) 273 | + 27 16 §,128 |— 5. 3/0 | Oxtord Electric Ord. .......... eene ti —o} 5 9 0 | March .. .. se 
JdJarrGX ov vasa ee so IU „ 40 120 | + 6 2 165 |t St | 4% | *Do. 4% Deb. Stock .... enn 67 —91 4 80 * ee ee 
eighl:y Corporation ..... E ae sè PA oe 5: 5/0 | St. James’ & Pall Mall Elec. Ord. ...... 9$ 101 | 419 C | Feb, Aug e oe 
Kidderminster & District...) 4, 10 83 bs 2 122 |t 3/6 | Dc. 7 per Cent. Pref. ......... eese] Of—7¢ | 4 16 6: Feb, Aug EE 
Kilmarnock Corporation...|  , 1d 141 | + 5, 35 5,50 |— | St. | 33% | Do. 34 per Cent. Deb. Stock (red.) ....| 81 —87 |4 0 6 Jan. July j et 
Kirkcaldy Corporation..... T » es = T 5 2/0 | Smithfield Market Electric Sup. Ord. .... là —ii fe | eb. sese . x 
Lanarkshire TramsCo......| , 16] 1350|]— 12] 2 4.034 |- 4| 4/0 | South London Electric Supply Ord.......| 214—341 |6 3 C! April .. Sau cee 
*Lancasnire United.........| , 15| 1126|— 78 3 28)? |+ St. | 5% | Do. 5% Ist Mort. Stock (red.) ........| 97 —100 |5 0 9 ws e| ee 
Leamington ............. 2 ig : a ne | 1 0/82 | South Metro. Elec. Lt & Power 7% Ist Pref, 1. —17, | 5 9 61 Feb, Aug m oe 
ds Zorporation......... „ 18 7.137 | + 260] 42 323142 | + 1'07;, Do. 6 per Cent. 2nd Pref. ...........- i — 6 8 O| Feb, Aug . =e 
Leicester Corporation .....| » 18 2,651 | + 93 3 6,335 |+ St. | 44% | Do. 48 Ist Deb. Stock (red.) ..........| 9o —99 | 411 0! April, Oct . oe 
Leith Corporation.........| » 18 612) + 40] Bi 24.138 |t 1/3 | Urban Electric Supply Ord. ..........-- i3 T pil Oct | «| +e 
Lincoln Corporation....... » 18 132 | + 12 42 §.495 |— | 2n Do. 5perCent. Cum. Pref. ex 3/- in Certs 2 i 3 50 April, Oct . s 
Liverpool Corporation..:..| »  11| 12030 | + 193, $2 19,320 |t St | 44% | Do. “4 per Cent. Ist Mort. Deb. ......| 85 —83 | 5 2 O| April, Oct | 854) .. 
-Liverpool Overhead Rly.... 2^ ES j M is 1! 0/6 | Waste Heat & Gas Elec. Gen, Stations ..| 155—143 | 6 17 6 | May, Aug. | ** ps 
: Llandudno&Colwyn Bay Ry.) „ 17 140 | + 19 7 1,042 |t 32 5| 4/6 | Westminster Elec. Sup. Ord............- 8; —91 5.0 6 | Mar, Sept 3 ee 
| Condon County Council ...| |, 8| 42,212 | + 1,195 | 40 11,706,652 |— 81,625 5| 2/3 | tDo. 4j per Cent. Cum. Pref. .......... 4—5} |4 8 0 an, July Si 4i 
London Elec. Ry. Co...... » 18} 15515; + 180 3 45.415 |— 170 
London United..... — € iv I8 9,302 | + 13 3 16,758 |+ 227 
Po t Corporation..... » 18 149 | + T 2 A H ad 
SVEGIOS LONG vie ei vec owes ceed » 16 1605 | + | ; i 1 "n. 
Manchester Corporation EC 218 161 10 | + 825 42 707,671 t 25,831 Electric Railways a13 Tramways. 
ersey AllWay.cceccccces » 18 ,206 T l 4 , ès Trams Pref Ord; ov ee ave — ee April ee 6 ee 
Merthyr .....ssseeseevee » 10 1235 , + 3 2 274 |> 7 | i 0/6 i guid Cum. Pref. .......... 1- 6 3 6 | Jan, July . oo 
Metropolitan Dist. Railway. ,, 18, 13.627 | + 877; 3 | 40265 |t 1297 | st 49%! Do. 4i Ist Mort. Deb. Stock (red) ....| 76 —8l | 511 O| April, Oct | «+ | + 
Metropolitan Elec. Trams...| „  10| 8,724] + 508 Z 12233. |* -319 St! 44°2 | B'ham Dist. Power & Trac. 44 Ist Deb. Stck! 83 —91 | 438 0 jan. July | = | se 
Middleton eecococoooooooe » 10 279 + 14 ; 2 41 7 + 44 | 10 4% Bristol Tramways & Carnage Ord. eec 6} —6} 5 18 3 eb, Aug ve ee 
Nelson Corporation ....... » 18 183 | + 28 | i13 8308 |t 554 | 10; 49 Do. Cum. Pref EC Meat ake 7+—7? |5 30 ex m ee 
Nt Mod, he d EM IE E 14 x | St. 42 Do. 4 perCent. Debs... ...e.s.ssese.. 102 —102| 3 18 6 | Feb, Aug | «| +e 
ewport (Mon.)......... To E 635 ; = ^ Tua 20/ E 1 —13 ay une, Dec | -« | eo 
A eeu n il EI Tul 5r AIR = | aalnpiryetrgtenicricedNic 1 3 | «eom zc 
am, Ashton yde...|. 44. 10 512 | + | ec | 69 er Cent. Cum. Pref. ....ce00..| 87 —90 | 613 3 | Feb, Au vw d- cis 
Oldham Corporation... . .. . » 19| 1371 |- 217| 43 | 892922 |+ 5283 |, 3t 6% D Tes CAE MO RET USUU| 38 41 - eL Oo ee 
Perth (N.B.) Corporation... » 19 159 | + 6 35 6011 |— 36l l St. 596 Do. 5 per Cent. Perpetual Debs. .... 92 —96 5 4 0! April, Oct 931| .. 
Perth(W.A. Elec. Trams...  ,  17| 2,189|-4 227? -:3 5409 |t 401 |! Se 149%! Do, 4j per Cent. 2nd Deb. Stock ......| 77 —9! | 511 0 May, Nov | zs | se 
Erer ordugh oven tes este JE CANC S M. rr 5 [il SE | 392 | central London Ordinary Stock .+......] 82 —8t |311 6| Feb, Aug| 83. 82 
Portsmouth Corporation...| ,, H 1,873 | + 58 | 4l 87.929 |- 4530, St 4% | Do. 4 per Cent. Pref. Stock ..........| B3 —35 |414 l| Feb, Aug | 844] .. 
Potteriss LP PP pac ererace » 10 2,004 + 23 2 2,792 + 148 | St. 44% Do. 4l per Cent. Pref. ia qae ui. e 105 —128 4 3 3 ee ee ee 
Preston Corporation....... 5. de 759 | + 61 42 34,831 i+ 1,644 |: St | 2% Do. Deferred Stock .ccccececeseceee| 82 —8l 276 | Feb. ....| 33 82t 
Rotherham Corporation ... "E 740 | t 77 | H 32972 |+ 4,135 | 100! 49, ^ Do. 4 per Cent Oia oean eo orc 93 —10914 0 0! Jan, July T v» 
Ro NG anes von a | cane ID ANT AT us 119 |t goed || st. | 2o | City & South London Rly. Con. Ord. ....| 274—334 | 3 1t 6 | Feb, Aig] «| 
Se PIS dass à. 2% 4,754 | + 325| 42 210,931 |+ 4,096 | St | 5% | Do. 5 per Cent. Perp. Pref. (1891) .... 197 e 4'0 0 | Feb, Aug si " 
TE oon aa See rere ess i idi g es D = : St. 99 9 eeoeeeasecreoeeseeveresesere l mm l 4 19 0 eb, dg we 2e. 
Sheerness ID » 10 47 | + 2 2 63 |+ 2 St E po: tn POM FEAT UE 102 —111! 412 O0 | Feb, Aug | 119]| 110 
Sheffield Corporation ..... » 19} 6933; + S35! 43 | 292110 jt 13,834 | St [5% 1: "Do. (1903) <essesrararart seisa 2s 109 —5000|41) 0! Feb, Aug " ze 
. Singapore Trams .........| 4, 18 | $11,232 | + $1,147 | 2 | $22.391 |+ $1,759 | St. | 4% | Do. 4 per Cent. Perpetual Deos. ......| 98 —19) | 4 0 0| May, Nov | 99 | 93} 
South Metropolitan ....... » 10 76) | + 43 2 1,083 i+ 84 | 10 6 Dublin United Trams. 6 per Cont. Pref. ..| 12 —13 | 412 3: Feb, Aug | «> vs 
South Staífs ...... esses, » WD] 993} + 45| 2 1.372 |+ — 156 |! joi 5/0 | Gateshead & District Trams Ord......... 8—3} | 617 0; — .. E wee 
Southampton...... aus] os I3) 1200) + 42) $L | SI9M = 170|) tof.. | Gr. Northern & City Rly. Pref. Ord. (429.| 2} —2l S | Feb, Aug] e| .- 
Southend Corporation..... » 19 923 | + 67 | 42 33,083 |+ 3,732 jil li 73d | Hastings & District Elec. Trams, 6% C.P. r5 — 4 8 6 6: Mar, Spt | à ne 
Southport Tramways ..... » 10 248 | + 23 2 373 |t 93 |! St 4i% Do. 4} Dab. Stock ...ccccesesececese| 6? —7t jo 2 O; Apnil, Ost] .. ae 
Stalyo dge,Hythe,&c.,Jt.Bd)} ,, 18 659 | + 38, 42 27,934 |+ 4,587 || 10! .. | Imperial Tramways Ord. .csececesesees| 44-35 zs | Mar, Sspt | +e | ee 
Stockport **9*.0.89*7006020420290€ e oe . ee oe ee i 10 Ea Do. 6 per Cent. Pref. "UPS $9 28766 8 —3} ee Mar, Sspt .9 ee 
Sunderland Corporation.... » 19 1,247 | + 75 | 42 55,260 |— 955 if St. |4i96 | Do. 4§ per Cent. Deos. ..... vec ih tae 801—351 ,5 8 6 ! Jan, 12 i ee 
Sunderland District ...... 5. l9 402 | — 14 11 5,537 I+ 397 | £5 | 2/6 | |. of Thanet E. T. & Lt. 5 pər Cent. Pref... 2} —2i 41: 0| Mar, Sept oe e 
Swansea Trams T » 10 1,157 | + 55 2 1.673 |+ 106 |j St | 4% Do. 4perCent. Deo. Stock ..........| 75 —3) | 5.00 dine du va S 
Swindon Corporation......| ,, 15|  142| —  12| 40 6519 |= 271 |i To ZS | Lanarkshire Tramways ......- «esee 94—13} 517 O0, Fed, Aug} sej «- 
Taunton ................ » 10 46 | + 3 2 66 |+ 5 |} st} 59 {Lancs Utd. Trams 5% Prior Lien Dab. Stk.| 73 —3) | 6 5 0 Jan, July . ae 
Tynemouth and District ..| ,, 10 145 | + 15| 2 233 |t = 59i St | 496 | London Electric 4% Dab. Stock ........| 93 — | 4 2 6 2 334] 95k 
Tyneside Tram Co. ...... » IS] 35|— 5j 3 859 |- 162| St | 496 | Do. 4% Pref. ..---nn es 72 —80 |418 9) 83 ns 
Wailasey Corporation ....| 4, 18 981 + Sl | 42 46.682 |— 210 |! “yo! .. | London United Trams, 5% Cum. Pref. ..| 5 —5 | 2s Jan, July os oe 
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NOTES. 


Seige 
Electrification of the I L.B. & S.C. Railway. 

As will be seen in another column, it has now been 
definitely decided by the directors of the London, Brighton 
& South Coast Railway to take the important step of ex- 
tending the electrification to practically the whole of their 
suburban system. . The sections now to be electrified, 
reduced to single track, will amount to nearly 150 miles, 
which, together with those already electrified, will bring the 
total up to 220 miles. The present step is the outcome of 
three years’ working of the South London line and more 
recent experience with other lines, and it is obvious 
that the Company would not proceed on such an extensive 
scale if the results with the single-phase system had not 
been satisfactory. The principal reasons which induced 
the Company to adopt this system in the first instance were 
the necessity, in their opinion, of not having a third rail and 
that it would be necessary in the near future to extend the 
electrification as far as Brighton and Eastbourne. The 
first reason is one that appeals to every railway manager, 
as the complication of a third rail at large junctions and at 


terminal stations is not one that commends itself. On the 
other hand, the overhead system has received a good deal of 
criticism, which, however, has been recently tempered to a 
considerable extent by the fact that an overhead conductor 
is now being adopted on high-pressure continuous-current 
systems. Apart from the question of third rail the fact 
that electrification might ultimately be required as far as. 
Brighton and Eastbourne probably had considerable 
weight in deciding upon the system to be used. In connec- 


809 | tion with the present scheme it is interesting to note that 


the power is to be purchased, and that consequently the 


811 | Deptford generating station of the London Electric Supply 
811 ; Corpn. will shortly be one of the largest power houses in the 


country. 


THE present satisfaction of the Company with the single- 
phase system only confirms the experience of the Prussian 
Government and the New York, New Haven & Hartford 
Railroad, whose directors are now completing large and 
important extensions on this system. -As far as Great 
Britain is concerned the decision of the Board to proceed 
immediately with the completion of the.electrification of thé 
suburban system must certainly be regarded as a landmark 
in railway electrification, and as it is expected that the whole 
of the work will be completed within four years, it may be 
assumed that the plans and details are so far complete 
that the actual work can be started without delay. It is 
greatly to the credit of the Brighton Company as pioneers 
that they should have pursued such an active policy and 
that they will soon possess by far the most important 
electrified network in this country. We are very glad to 
see that the results have justified this policy, and we con- 
gratulate Mr. Puitip Dawson, the consulting engineer of the 
Companv, upon the outcome of his efforts. | 


Automatic Signalling and the Human Element. 
On another page of this issue we give the report of Sir 
Horatio Yorke to the Board of Trade on the collision that 
occurred in September last at Caledonian-road station on 
the Great Northern, Piccadilly & Brompton Railway. In 
many ways this accident did not differ a great deal from 
others which occur from time to time, for a train standing 
in a station was run into from behind by another closely 
following train owing to the signals being mistaken or neg- 
lected by the driver. To both railway men and electrical 
engineers, however, the accident is made more interesting 
by the fact that in this case automatic signalling was em- 
ployed and that the driver of the colliding train maintained 
in his evidence that the signal was in his favour, notwith- 
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standing the fact that the train into which he ran was stand- 
ing in the section ahead. Exponents of automatic signal- 
ling have stated times without number that such an occur- 
rence is impossible, for even when a defect occurs in the 
apparatus the signal will go to danger, and the worst that is 
likely to happen is delay to the traffic. It will therefore be 
seen that a very important point was raised on this occasion, 
and that its speedy settlement was necessary in order that 
the public should not become distrustful of a svstem which 


has otherwise worked almost perfectly. The matter is the. 


more important because unless some system of automatic 
signalling can be used on tube railways a service such as 
Is at present given becomes impossible. 


Now, the safety arrangements employed can be divided 
into three parts. In the first line of defence there is the 
signal system proper, in which lamp signals are worked by 
means of relays from the track circuits. This gives a visual 
indication to the driver whether the line is clear or not. In 
addition to this a train-stop 1s provided, as a second line of 
defence, so that should the driver overrun a signal at danger 
& cock on the train is released and the brakes applied. The 
third line of defence is the driver himself ; and it would seem 
almost impossible that all three lines should fail at once. 
Now, so far as concerns the equipment, failure is simply 
likely to lead to non-operation of the apparatus, though in 
this case the driver seems to have suggested that stray cur- 
rents in the running rails may have affected the relays. 
This seems to be very unlikely, however, and all the evidence 
goes to prove that the driver ran past the signals when they 
were at danger. .Such a neglect of duty on his part would 
under ordinary circumstances have been followed by an 
automatic checking by the train-stop. But on this occasion 
the stop seems to have been sluggish, so that it did not 
return to its danger position as quickly as is necessary 
with the small headway on which the trains are worked. 


THE case against the driver is strengthened by another 
circumstance. The railway is on a down grade, and conse- 
quently he has little or nothing to do while running from 
Holloway-road to York-road unless he has to stop at the 
intermediate station of Caledonian-road. The train which 
caused the collision did not have to, stop, and the driver 
seems to have shut off the current and put the reversing 
key in the neutral position, so that while the train coasted 
he could sit down. It would also appear that he was not 
keeping a look out, trusting to the train-stop to work should 
the signal be against him. The whole accident was, there- 
fore, a most unfortunate one, but we are pleased to see from 
the evidence that not the slightest case against automatic 
signalling is made out. Indeed, Sir Horatio YORKE goes 
so far as to say that automatic signalling has not proved a 
failure. In fact, he thinks that it is the safest system that 
can be employed on the Underground Electric Railways of 
London, and, indeed, the only one whereby the dense traffic 
on those railwavs can be handled. It would seem that what 
failure there was in this case was due to the human factor 
and not tothe machine. The greatest stress should therefore 
be laid on the importance of drivers keeping as keen a look 
out as if the railway were signalled on the ordinary system. 


Electricity Supply. 

Or the two annual tables presented with this issue of 
Tue Exectrician, Table Ia. deals with undertakings taking 
a bulk supply of energy and distributing it to their con- 
sumers ; Table II. refers to stations having a traction as well 
as a lighting and power load. Beyond an increase in maxi- 
mum loads and total connections, &c., these tables do not 
show any great changes from last year. Some undertakings, 
however, have disappeared, for Birmingham has absorbed 
Handsworth and Aston, and Glasgow has absorbed Govan. 
Street lighting loads have generally increased, metal fila- 
ment lamps, singly and in clusters, being popular. Croydon 
is a notable example, having now some 500 300-watt groups 
and over 1,000 70 c.p. street lamps, as well as some 280 
flame arcs and 38 open arcs. The total connections at 
West Ham have increased by 3,904 kw. and at Bradford by 
3,322, of which the heating and cooking load accounts for 
200 kw. The motor connections at Manchester have in- 
creased by 10,200 H.P. and there is 1,500 kw. of cooking 
load, and at Glasgow motors have increased by 3,214 H.P. 
À number of further undertakings have adopted show- 
rooms. The cost of electrical energy has not altered much, 
the changes being chiefly in the direction of alternative 
tariffs, of which the Carlisle rate of 123 per cent. of the net 
rateable value,+ 4d. per unit for domestic consumers, may be 
given as an example. A flat rate of Id. for heating and 
cooking units is also common. Although substantial pro- 
gress is being made in this direction it is evident that supply 
stations have as yet hardly touched the fringe of the 


domestic electricity load.- 
————— 


Design of Electric Coókers. 

THAT energetic young society “ The Point Fives" is 
taking up the question of the design of electric cooking 
apparatus. The conclusion has been reached that a com- 
pact, reliable and low-priced cooking outfit, to meet the 
requirements of the average family of six tó eight persons, is 
essential to progress, and that manufacturers fail to realise 
what the public really require or what a large sale would 
result if the desired class of apparatus were really obtain- 
able by the middle-class consumer. The Society, there- 
fore, contemplate drawing up a standard specification for 
such an outfit, the idea being that a guarantee could then be 
given for the purchase of a definite quantity over a certain 
period, so that the manufacturer would be enabled to quote 
a low price. We think that this idea, in a general way, is un- 
doubtedly good, for it is the station engineer who is faced 
more than anyone else with the difficulty of the situation, be- 
cause it falls to him to settle the complaints of any dissatisfied 
consumer. Perhaps the only point to bear in mind is that 
the Society in drawing up a specification of this kind should 
avoid as far as possible hampering manufacturers from 
designing and manufacturing new apparatus which may 
present considerable advantages. In other words, a sort of 
closed ring might in the end impede progress. 

Batteries in Central Stations. 

THE Paper on this subject which Mr. WHyYSALL read last 
week before the Institution of Electrical Engineers presented, 
in the form of actual results obtained, the economies which 
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can be realised by the use of batteries. The subject has 
been brought before the notice of the Institution before, 
notably by Mr. A. M. TAYLOR, but this is the first Paper 
which has given the actual, apart from the theoretical, 
saving, and it is for that reason of great interest. The chief 
advantage obtained is, of course, the improvement of load 
factor, but, apart from this, there is a considerable saving in 
‘stand-by " charges, as the battery is always ready to 
supply an unexpected demand. This point, which was first 
clearly explained by Mr. ARTHUR WniauT, was well illus- 
trated by Mr. WHYSALL in connection with the sudden dark- 
ness produced by a storm. Central station engineers are 
probably all agreed on the desirability of a battery, the old 
prejudice, produced by neglect, having died away ; but the 
relative merits ‘of regulating cells and boosters are more 
open to question. American and Continental practice 
favours regulating cells, and in Great Britain, perhaps 
largely owing to Mr. J. S. HIGHFIELD’s activities, boosters 
are commonly employed. The difficulty of regulating cells 
is that some of these cells are hable never to be properly 
charged or discharged and, in consequence, cannot be kept 
in a healthy condition, and the switchgear for a large battery 
is cumbersome. On the other hand, if a batterv is to be 
used as a standby in an emergency the boosters are liable 
to be burnt up. To avoid this catastrophe a switch is some- 
times provided to short-circuit the booster if necessary. In 
addition to reducing running costs by improving the load 
factor a battery is also much cheaper to instal than its 
equivalent generating plant and takes up less floor space. 


—777»—9-UU P 0M 


Canadian Power Transmission Lines.—The Hydro-Electric 
Commission of Ontario contemplate the construction of ap- 
proximately 125 miles of double circuit transmission line at 
110,000 volts and the equipment of sub-stations for trahs- 
forming 20,000 H.P. from the line to a pressure of 13,200 volts. 


Petrol Electric Omnibus at Brighton.—On Thursday last 
Messrs. Thomas Tilling gave a demonstration of their petrol- 
electric omnibus at Brighton. This omnibus is one of the 
type which it is proposed to use in Brighton and Hove instead 
of a trackless trolley system. The vehicle made several trips 
and worked satisfactorily. It is fitted with a 40 H.P. engine 
and carries 34 passengers. 


Empire Scientific Committee on Wireless Telegraphy.— 
The Postmaster-General (Mr. H. Samuel) has appointed a 
Committee “ to report on the merits of the existing systems 
of long-distance wireless telegraphy, and in particular as to 
their capacity for continuous communication over the distances 
required by the Imperial Wireless Chain.” The Committee 
is composed of the following : Mr. Justice Parker (chairman) ; 
Mr. W. Duddell, F.R.S. (President of the Institution of Elec- 
‘trical Engineers) ; Dr. R. T. Glazebrook, C.B., F.R.S. (Director 
of the National Physical Laboratory) ; Sir Alexander Kennedy, 
F.R.S., and Mr. James Swinburne, F.R.S. 

The Committee has been requested, as desircd by the Select 
Committee which is sitting to inquire into the Marconi agree- 
ment (in view of the urgency of the question), to report as soon 
as possible, and in any case within three months from the 
present date. 


Oable Interruptions. Date of Interruption. 


Latakia—Palura .................. cee cees A eke nee May 26, 1910 
Scalamova—Samos ........cccccessseesecessevecesasvee April 21, 1912 
Marmariza—Rhodes........ Saver rei em April 21, 1912 
Bessika—Tenedos — ........ee eee ennt een April 24, 1912 
Poulocondore—Pontianac............... 7... eeeeeeeA July 5, 1912 
Tokyo Guam........ sesser orso x ed dal Dea ET Sept. 10, 1912 
Bissao— Bolama ............... eee esee eee ene e. Dec. 7,1912 > 
Dartmouth —Guernsey ......... oesesssressorocrosesss Jap. 29, 1913 


Railway Operation of Wireless Stations.—According to 
the * Electrica! Review and Western Electrician,” the Union 
Pacific Railway has made application to the Department of 
Commerce and Labour at Washington, D.C., for a licence to 


! operate and maintein a wireless telegraph system along its lines. 


The company wishcs to instal a technical experimental station, 
and the Government is requested to give permission for such a 


| station, which, it is stated, will be the second of the kind in the 


country. Several other stations, it is announced, will be con- 
structed when the licence is issued. 


Breakdown on the L.C.C. Tramways.—Considerable in- 
convenience was caused to pass»ngers on the London County 
Council Tramways on Monday evening last owing to the break- 
down of a high-tension fecder. The sefety relay on this feeder 
operated very quickly and the resultant surge caused certain of 
the auxiliary plant at 14 out of the 24 sub-stations to shut down. 
When everything was re-started a second surge causcd eight 
sub-stations to shut down. However, everything was finally 
straightened out within half-an-hour of the first mishap, though 
four motor-generators were burnt out. 

Motors for Driving Electric Shovels.—According to the 
" Canadian Electrical News," considerable development has 
taken place in the application of A.C. slip-ring, wound induction 
motors for the operation of large electric shovels ; 60-ton 
shovels so equipped are now in operation in the north-west, and 
one equipped with 25-cvcle motors is now under construc- 
tion for use in an ore mine in Sweden. In connection with 
machine tool application, the most prominent advances have 
been made in the reversing planer motor and controller. 
Another interesting development is the application of elec- 
tric motors to logging machines. The development of self- 
Starting synchronous motors for direct connection to air com- 
pressors has now been perfected, and is practicable for all 
commercial purposes. 

U.8. Radio Service.—In November last the Office of Super- 
intendent of the U.S. Government Radio Service was 
established under the Bureau of Navigation. The super- 
intendent is chargcd with all matters pertaining to the operation 
of the radio service, ashore and afloat, except the technical 
operations assigned to the Bureau of Steam Engineering. The 
superintendent is establishcd at the new radio station, 
Arlington, Va. The Bureau of Steam Engineering is con- 
cerned with the manufacture, installation, maintenance, 
inspection, alteration, repairs and all requisites for all radio 
installations, ashore and afloat, as far as radio material and 
other equipment of radio stations are concerned ; with the 
tests and experiments of all radio apparatus; and with the 
preparation and technical instruction concerned ^in the 
operation of such apparatus. This bureau is in close relation 
with the superintendent of radio stations to ensure co-ordina- 
tion in all Radio matters. | 

The Electrophone Service.—Mr. J. H. Pattman rccently 
read a Paper with this title before the Institution of Post Office 
Electrical Engineers (London Centre). The Paper gives a 
general description of the system and methods in force for 
providing an electrophone service. A description is given of the 
subscribers’ instruments and of the transmitters in the theatres, 
concert halls and churches. The electrophone exchange and 
its mode of operation are described. The connection of sub- 
scribers to the transmitters is discussed in detail, a system 
known as ‘Central Distribution” being employed. The 
number of subscribers that can be connected to any one coil, 
and the classification of the subscribers are discussed. The 
actual work of the operators in the exchange is given and some 
of their difficultics are touched on. The author anticipates 
considerable improvements in transmission at an early date. 
He has used experimentally a relay and a special acoustical 
apparatus due to Mr. S. G. Brown. The electrophone has been 
used for the transmission of speeches between Glasgow, Bir- 
mingham and London. .It differs from a tclephone in that it 
is à luxurv, whilst the telephone is more of a necessity. Sub- 
scribers are found soon to get tired of its use. Organised can- 
vassing is suggested as a remedy for a persistent downward 
tendency in the numbers of subscribers. 
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Aluminium Cables.—A report by Mr. E. D'Hoop, technical | A new unit, the “ Myriawatt,” has been approved by a joint meeting 
director of the Brussels Tramways Co., to the Christiania Con- ' of the Standards Committee of the American Institute of Electrical 
TC (1912) of the Union Dian Smali de Tramways ct de | Engineers and a special committee appointed by the American 


i : : .. | Society of Mechanical Engi . 802). We dea! with this subj 
Chemins de Fer d'Intéret Local,states that the use of aluminium W Gur leading purs DENUECESAD |: EOS NI ar 


cablcs seems to be developing, and merits special attention. Railicay Electrificalion.—In thé directors’ reports of. the London: 


Eight undertakings say they have them in use, namely, Brighton & South Coast and the London & South Western Railway 
Copenhagen Municipal Tramways, Geneva Tramways Co., | Companies important proposals for the electrification of the suburban 
Lausanne Tramways, Lyons Tramways & Omnibus Co., | lines are outlined. 

Nuremberg Municipal Tramways, Nogentais (Paris) Co., the | Legal.—Mr. Justice Scrutton has given judgment in the action of 
Paris General Omnibus Co., and the Société Nationale dis | Braunstein v. Graetz for breach of agency agreement (p. 815). 
Chemins de Fer Vicinaux de Belgique, Brussels. The last- |. Com panies’ Meetings and Reports.—Meetings of the East London 
namcd company only uses aluminium cables for high-tension ' Railway Co. and Great Northern & City Railway Co. are reporied. 
alternating current. On the other hand, the cable "manufac- | The directors' reports of the Blackpool & Fleetwood Tramroad Co., 
turers who have replied mention numerous examples of the , London Electrie Railway Co., Metropolitan District Railway, Metro- 
adoption of these cables for both high and low tension. The ' Politan Railway Co. and Machine Tool & Engineering Association 
proportion admitted between the useful section of aluminium | ®® abstracted (pp. 825-826). 

cables in comparison with copper cables of the same conduc- 

tivity, oscillates around 1:65. The useful section of cables 


- 


used for low tension frequently exceeds 1,000 sq. mm., the OBITUARY. ý 
maximum mentioned reaching 1,700 sq. mm. The Siemens Mu ; 
Schuckertwerke gives a description of the installation of a A Ca AUDEN W E E EEL eae one unen eee 


Crozier Claudet, which occurred recently at the age-of 58. Mr. 


cable, with a single aluminium conductor. for single-phase | Gaudet was connected with the firm of assa yers and metallurgists 
current at 60,000 volts, on the Muldenstein—Bitterfeld section bearing his name and was assayer to the Bank of England, the Royal 


of the Prussian State Railways. The first application of these | Mint and many other institutions. He was president of the Insti- 
cables was at Rennes in 1901, but the extended use of them | tution of Mining and Metallurgy and at various times had served on 
dates back three to five years only. All who have adopted | the councils of the Institute of Chemistry and the Faraday Society. 
these cables state they are satisfied with them, and no practical | W. Bravy.—We also regret to learn that Herr Wunibald Braun, 
drawbacks have been experienced. The making of the joints ' who, in partnership with Prof. Hartmann, founded the well-known 
and connections, however, necessitates the exercise of special | electrical instrument business of Hartmann & Braun, died recently 
care, owing to the low conductivity of the oxide of aluminium, | 8t Frankfort. Herr Braun conducted the commercial and Prof. 
which may form on tlie surfaces of the pieces to be connected. | Hartmann the technical side of the business. 

The ends to be joined should be cleaned most carefully, 

branch sleeves of large contact surface used, and the joint 


made as rapidly as possible so as to limit the effects of the air. PERSONAL. 
The fear has been expressed that, owing to the considerable |. 
capacity of aluminium cables, the increased effects of resonance Mr. A. C. Cramb, engineer and manager of Croydon Corporation 


may cause piercing of the insulation in case of a sharp break | electricity department, has recently resigned the vice-chairmanship 
in the circuit; but so far nothing of the kind appears to have | of the Electric Supply Publicity Committee. 

occurred with those companies which have these cables in use. | Birmingham Corporation are recommended to increase the salaries 
The opportunity of using aluminium cables, in comparison of the electrical engineer, Mr. R. A. Chattock, from £1,200 to £1.500, 
with copper, depends principally on pecuniary considerations, op aM iud up nu den En er 
and the relative market prices of the two metals. It is clear, | 7 McDonnell. from £300 to £350 e i 
however, that there is an advantage in using aluminium for 

cables of large section for continuous current. In some 

instances the economy thus secured exceeds 14 per cent. 

According to a formula worked out by the Copenhagen Tram- APPOINTMENTS VACANT AND FILLED. 

ways, the use of aluminium is advantageous when the price -— c l 

of aluminium in pounds per ton is lower by 2:08 x price of T RM o! Electrical prgnneers require ancsesistant d 
copper — 30. This formula evidently assumes the parity of dis RE e a ener eee gore d 
the price of lead, iron hooping and the other materials used 3 2 d a i 


: : salary, £150 to £200 ; and a library assistant to take charge under the 
in the manufacture of cables. Independently of the question secretary of the Institution's reference and lending libraries and the 


of price, aluminium cables have the advantage, in the case | Ronald's library. A knowledge of phvsics and of French and 
of very high tension, when it is necessary to augment the | German is desirable, but not essential. Commencing salary, £150 
section of the conductors in order to increase the dielectric | per annum. Applications to the Secretary, Mr. P. F. Rowell, 


rigidity. Victoria Embankment, W.C., by Feb. 10. Seeanadvertisement. 
-C | Applications are invited for the position of assistant lecturer in 
Current Topics. electrical engineering and physics at the Huddersfield Technical 


College. Salary £150. Further particulars from the Secretary, 
mre: of current interest dealt with in this issue include Mr. T. Th or. - ies TT 
e Io1lowing :— 
Dg: . . TER ; An advertiser desires a draughtsman for the design of electrical 
Mr. R. Livingstone concludes his article on “ Some Mechanical switchgear. 
Points in Armature Construction ” (p. 795). 
Capt. C. G. Crawley. R.M.A " x « Wireless Two assistant telephone engineers, with good experience of instru- 
Db Sn con SAWI Vy Ex MSN CON E PEDES An ATLICIE oh irclesS | ments, switchboards and cables, are required for India. 
Atmospherics in the Mediterranean ” (p. 808). 
ere vd A draughtsman is required for detail design of a.c. and c.c. machines 
We give an account of the discussion in London on Mr. F. H. | and for general contract work. 
Whysall’s Paper on ** The Use of à Large Lighting Battery in Central ae i ; 
Mar sp * s > - . Shanghai Municipal Council require a meter tester. with experience 
St2tion Supply " (p. 808). 

j in testing single and three-phase meters and knowledge of measuring 
instruments for their electrical de ‘partment. Commencing salary 
170 taels (about £21) per month, rising to 190 taels in third year. 
Applications to Messrs. Preece, Cardew & Snell, 8, Queen Anne's- 
An account is given of some new generating plant installed at | gate, Westminster, S.W., by Monday, Feb. 3. 

Blackburn (p. 799). Wolverhampton Corporation invite applications for the position 

We pubtish an account of the meetings of the Special Committees | of engineer and manager of their electricity undertaking. Commenc- 
of the International Electrotechnical Commission on Symbols, Rating | ing salary £600. Applications to the Chairman of the Electricity 
and Prime Movers, held at Zurich (p. 802). Committee by 10 a.m. Feb. 10. 


We give an account of the diseussion in Birmingham on Messrs. 
J. G. and R. G. Cunliffe’s Paper on “Some Problems in Traction 
Development "' (p. 794). 
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Rallway Appointments.—Mr. C. H. Dent has recently resigned his 
appointment as manager of the Great Southern & Western Railway 
of Ireland to take up the position of general manager of the Great 
Northern Railway Co. (England). He is succeeded in Ireland by 
Mr. E. A. Neill. assistant manager of the Great Southern & Western 
Railway. Mr. Dent is a brother of Mr. Francis H. Dent. general 
manager of the South-Eastern & Chatham Railway. 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.—Lrenpixe Lit nARY.— At the ' 


last meeting of the Institution of Electrical Engineers the president 
announced that the council had decided to form a lending library 
in connection with the Institution, in order to enable those members 
who were unab!e to visit the existing library to participate neverthe- 
less in the fine collection of books there 2vailable. It would probably 
take a little time. he said, to get the matter organised, but as soon as 
arrangements were completed members would receive notice of the 
conditions and method of obtaining books on loan. He had no doubt 
s to the reception such a scheme would have from the members. 


Scottish Section of the Institution of Electrical Engineers.— The 
annual smoking concert of this Section will be held at the Grosvenor 
Restaurant, Glasgow. on Saturday, February 15th. Those wishing 
to attend can obtain tickets from the honorary secretary of the 
Section or from any of the members of the committee. 


Incorporated Municipal Electrical Association.— Mr. C. E. C. Shaw. 
field, having resigned his position as president of this Association, 
consequent on his accepting another appointment. necessitating his 
Jeaving municipal employ at an early date, the council have filled 
the vacancy by electing as pre-ident of the Association for the re. 
mainder of the term (7.¢., until the annual convention in June next) 
Mr. J. E. Edgcome of Kingston-on-Thames, hon. treasurer and past 
president. l 

Point Fives.—At a recent meeting of this Society, the chairman, 
Mr. Cooke gave an address. of which the following is an abstract :— 

Mr. Cooke stated that in order to promote the more rapid and exten- 
„Sive use of electrical energy for cooking purposes the society were very 
badly in need of a compact, reliable and low-priced complete cooking 
outfit, which would meet the requirements of the average family of six 
to eight persons. Although there were several cooking outfits on the 
market, there did not appear to be any uniformity of opinion among the 
manufacturers as to what the public really required, nor did they appear 
to realise the large sale they could obtain if the price of this class of 
apparatus was such that would bring it within the reach of the middle. 
class consumer. He therefore believed that the sugzestion made by Mr. 
Rowley Hill at the last meeting was the only solution of the present 
diffculty—viz., to standardise this apparatus as soon as possible. He 
suggested that the Society should adopt a standard specification fo» a 
complete cooking outfit, and arrange with the manufacturers for the 
purchase of a certain quantity over a given period. After this complete 
outfit had been standardised the Society could then turn their attention 
to the standardisation of other articles for cooking and heating. He 
submitted a draft specification as a nucleus round which the Society 
might, with the co-operation of the manufacturers, evolve something 
practical. 

Royal Society.—Among the Papers read at the meeting of this 
Society yesterday was'* An Investigation into the Magnetic Behaviour 
of Iron and some other Metals under the Oscillatory Discharge from 
Condenser,” by Prof. E. W. Marchant. 

Old Centralians.—The 15th annual dinner of this Association will be 
held on Saturday, February 15th, at the Trocadero Restaurant, 
Piccadilly Circus, London, W. The chair will be taken at 7:30 p.m. 
by Sir John Wolfe Barry, K.C.B., F.R.S., the president of the Old 
Centralians. The annual general meeting is arranged to precede the 
dinner, and will commence at 6:45 p.m. Further information and 
tickets (price 6s. 6d.) can be obtained from Mr. G. W. Tripp, A.C.G.L., 
4, Fairfield-road, Charlton, Kent. ‘‘ Old Centralians” is the name 
of the association formerly known as the Central Technical College Old 
Students' Association, the change bei ng made when the college be- 
came the City & Guilds (Engineering) College. It is hoped that the 
new name will serve as an effective link with the past. 

Institute of Chemistry.—The pass list of the December-January 
examinations has been issued :— 

Of 27 candidates who presented themselves for the intermediate 
examinations (held in Glasgow in. December and in London in January), 
eight passed: A. L. R. Clarke, B.Se., G. N. Grinling, C. W. McHugo, 
H. A. Phillips, H. V. Potter, A. B. Stich, B.Se., H. E. L. Thomas and 
F. D. White. Of 19 candidates who preseated themselves for the final 
examination, l5 passed. [|i mineral chemistry: C. D. Barber, B.Sc., 


T. T. F. Cartwright, B.5c., A. R.C.S., R. M. Doidge. B.Sc.. F. M. Potter, ` 


B.Sc., A. R.C.N., and J. A. Watson, A.C.G.]. : in metallurgical chemistry : 
F. G. Convers ; organic chemistry : K. €. G. Arbuthnot, B. A., J.C. Earl 
and F. G. ‘Varn: i» chemistry of food and drugs and of water: J. W. 


Flint, B.A., D. R. Frazer, H. E. Watts, Ph. D., B.Sc. ; for the certificate: 
E. J. Wilson, M.A., F.LC., ; in General chemistry : B. W. Drinkwater, 
A. R.S.M., A. R.C.S., and W. C. Ball, M.A., Sc.D. 


EDUCATIONAL NOTES. 


University of Liverpool.—At this University courses of instruction 
are provided in electrical. mechanical and civil engineering, naval 
architecture, design and drawing, mathematics, physics and cheinis- 
try. A special matriculation examination or the entrance examina- 
tion must be passed to secure admission to the courses of instruction 
in the Facultv of Engineering. Particulars from the Registrar, Mr. 


| P. Hebblethwaite, M.A. 
' University of Bristol.—The report for the third session of the 
faculty of engineering (provided and maintained in the Merchant 
Venturers’ Technical College) states that during the session 74 day 
students attended. of whom 53 were matriculated students of the 
university. 
The number of individual students in attendance at the evening 
classes was 444. The results of the various examinations, the successes 
| obtained by students, particulars of research work carried out by the 
departments of electrical, mechanical and motor car engineering, &c., 
are also given. 
Woolwich Polytechnic.—.An engineering day school is to be esta- 
' blished in connection with this Polytechnic. 
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| ARRANGEMENTS FOR THE WEEE. 


MONDAY, Feb. 3rd. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at Armstrong College, Newcastle-on-Tyne. 
Paper on “ Electric Resistance Welding,” by Mr. P. Bucher. 

RovAL SOCIETY OF ARTS. 

8 p.m. Meeting at John-street, Adelphi, London, W.C. Lecture 

on “ Liquid Fuel," by Prof. Vivian B. Lewes. Cantor Lecture IIT 
THE SOCIETY OF ENGINEERS. 

§ p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ The 'Bus v. Tram 
Controversy, and other Aspects of the London Traftic Problem," 
by Mr. W. Y. Lewis. 

TUESDAY, Feb. 4th. 


n a o o D a 


RÖNTGEN SOCIETY. 

8:15 p.m. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment, London, W.C. Paper on “ The Construc- 
tion of Induction Coils,” by Mr. R. S. Wright. 

WEDNESDAY, Feb. 5th. 
Roya SOCIETY OF ARTS. 

8 p.m. Meeting at John-street, Adelphi, London, W.C. Paper on 
“ The Economic and Hygienic Value of Good Illumination," by 
Mr. Leon Gaster. 


THURSDAY, Feb. 6th. 
Rovar INSTITUTION. 


Jj p.m. Meeting at Albemarle-street, London, W. Lecture on 
“ Recent Research on the Gas Engine," by Prof. B. Hopkinson, 


F.R.S. Lecture Il. 


PRIDAY, Feb. 7th. 
ASSOCIATION or MINING ELECTRICAL ENGINEERS. 


8 p.m. Meeting at the Institution of Electrical Engineers, Victoria 
Embankment, London, W.C. Paper on “ Cables for the Shafts 
of Mines," by Mr. E. Kilburn Scott. 


SATURDAY, Fe». 8th. 
RoyaL INSTITUTION. 


3 p.m. Meeting at Albemarle-street, London, W. Lecture on 
“The Properties and Constitution of the Atom," by Prof. Sir 


J. J. Thomson, O.M., F.R.S. Lecture I. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 


The following Orders have been issued for the current week :— 
Monday, February 3rd, 1913, “ A " Company.—Recruit training, 7 p.m. 
to 10 p.m. Company training, 7 p.m. to 10 p.m. 

Tuesday, Februray 4th, 1913. “ B " Company.—Recruit training, 7 p.m. 
to 10 p.m. Company training, 7 p.m. to 10 p.m. a 
Thursday, February 6th, 1913, “C” Company.—Company training, 

7 p.m. to 10 p.m. a3 
Friday, February 7th, 1913, “ D" Company.—Recruit training, 7 p.m. 
to 10 p.m. Company training. 7 p.m. to 10 p.m. 
Saturday, February 8th, 1913, © C 7 Company. — Week-end run at Fort 
Coalhouse, East Tilbury. Parade at Fenchurch-strect Station at 
3 p.m. for train leaving at 3:25 p.m. for Low-street. Dress : Service 
dress, puttics and greatcoats. No arms will be taken. 
Saturday, February 8th, 1913.—Headquarters will be opened for regi- 
mental business only from 10 a.m. till 12 noon. 
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ALTERNATE-CURRENT LOCOMOTIVE OF-1,500 H.P.* 


BY DR. VAN CAUWENBERGHE. 


Asis well known, a stretch of line, 16 km. long, in the neighbourhood 
of Villefranche in the Pyrenees, has been selected by the Chemin de 
Fer du Midi for certain experimental trials with alternate current at 
12,000 volts, and a periodicity of 16-6. Six contracting firms replied 

,to the invitation to furnish a locomotive to meet the prescribed con- 
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ditions, which were so drawn up that apart from the general outline 
all details could be arranged by the manufacturers to suit their own 
particular ideas. Of these six locomotives, several were constructed 


* Abstract of an article in the '' Elektrotechnische 2 Zeitschrift.” 


on somewhat similar lines; but the one which was made by the 
Ateliers de Constructions Electriques de Jeumont differs from the 
others in many particulars in respect of the driving mechanism, 
voltage regulation and regenerative methods, and is, therefore, of 
some interest. The present article is devoted to a description of ita 
design. 

~ The locomotive weighs 86 tons, heving a pressure of 18 tons on 
each driving axle and 16 tons on each of the others. It carries two 
air-cooled transformers, each of 750 H.P., joined up in parallel on the 
high-tension side. Both these transformers have an induction- 
regulator at the top of the yoke. On the low-tension sides, they are 
joined in series with one 2nother and give out current which can have 
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its voltage adjusted between the limits of 200 and 760. The low- 
tension current is distributed to three 500 n.r. motors, joined up in 
series, each of which is mounted vertically above one of the driving 
axles. Each axle is driven by its own motor through a hollow 
spindle by means of gearing and an elastic universal joint. Coupling 
rods are, therefore, not used. The motors are of the compensated 
series type, but can at starting be used as repulsion motors without 
any weakening of the field. A variation of speed is effected by 
change of voltage through the medium of the induction regulator. 
The regenerative method of working is employed on gradients, the 
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| 
motors being then excited by an auxiliary winding carried on the | It has been found to be particularly useful for starting on slippery 
motors working the compressed air pumps. rails. 

Fig. 1 gives a general diagram of the connections. From this it: The principle of regenerative working is not without its little pro- 
will be seen that all the auxiliary motors can be worked from either | blems, especially seeing that it had to be effective over wide ranges 
end of the locomotive by a controller Mn which has two handles, and | of speed. The eir-compressors are driven by single-phase shunt 
by a foot-operated switch mCd. The four positions of the handle B | motors, constructed on the method of Latour, and have an auxiliary 
correspond to the following conditions, viz., a forward and back- winding on the stator. The main windings are fed at a constant 
. ward motion of the locomotive, and similar motion with regenerative ' voltage E,, in phase with the overhead voltage. The auxiliary 
windings are displaced by 90 deg. with respect to the main 
^ windings, and produce in the main motors an alternate- 
WY current field, and, consequently, an E.M.F. E,, almost 

^ exactly in phase with E,. If the induction regulator is 
properly adjusted, the total secondary voltage E, of the 
transformers can be made equal to E,, and the switch C can 
then be closed. Butitis at this point that the real difficulty 
TB , begins. As soon as current is sent into the overhead wire, 
ASSESS a considerable displacement of phase arises between 
current and volts. This is met automatically by a trans- 
former tr (see Fig. 1), which takes the main current through 
its primary, and has its secondary connected to the 
terminals of the motor working the air compressors. These 
compressor motors take unfortunately a working current, 
which produces an undesired phase displacement ; this is 
. neutralised by the compensating transformer trc. Finally, 
the transformers tre and the ohmic resistances r produce 
a compounding effect on the compressor motors, so that 
they work as well under normal conditions as they do when 
used in connection with the regenerative control. This 
method may appear at first sight somewhat complicated, 


but it works well, and requires no s ciall li 
control. The handle A controls the oil switch C and the induction | calculations. This method of brake has SL Se Pas 


regulator. The various positions of the handle A correspond to the | between 22 km. and 55 km. an hour. It is completely automatic in 
various methods of inductive control, by which the voltage is raised | action, and is controlled entirely by the driver through the medium 
or kept steady according as circumstances require. The regenerative | of the handle A. Fig. 2 shows the general arrangement of the 
method depends on the switch C and the relay Cr, seeing that these | locomotive. 

come into operation as soon as the voltages become approximately VHS M 

equal. The regulation of the braking effect is then controlled by A. OO 

The foot-operated switch mCd makes the motors work on the repul- 


sion system by means of the controller Cd. It is only occasionally UNIFORMITY AND SIMPLICITY IN ELECTROCHEMICAL 
used at starting. If this arrangement is kept in action too long by 
_ AND ELECTROTHERMAL CALCULATIONS.* 


the driver, and the speed reaches 22 km. an hour, a centrifugally- 
X aide switch Cc puts the normal system into operation automa- BY CARL HEBING. 
tically. | 

The mechanical features of the construction may now be described. 
The driving mechanism has neither crank nor connecting rod. Not- 
withstanding, the motors are mounted rigidly, and the centre of 
gravity of the motors is 1-8 metres above the level of the tops of the 
rails. Each motor drives a hollow spindle by means of gearing, the 
reduction being in the ratio of 1 to 2-72 ; the driving axles are con- 
centric with the hollow spindle and connected thereto by means of 
universal joints. The construction is sufficiently explained by the 
drawings in Fig. 3, where it will be seen that the connection between 
the spindle of the motor and the wheels of the locomotive is of an 
elastic nature, small shocks and vibrations being absorbed partly by 
the main springs of the locomotive and partly by the springs R. 
The latter serve also to avoid shocks at starting and damp out vibra- 
tions which arise from the varying torque of the single-phase motors. 
This method of driving has proved very successful, and there has been 
no difficulty about lubrication. Speeds up to 80 km. an hour have 
been successfully employed, and no difficulty has been experienced 
owing to the violent shocks which are inseparable from any system 
of braking. The induction regulator is placed in the yokes of the 
transformers; the total weight of iron, and the total losses are 
scarcely greater than those in a step-by-step regulator, while the 
space occupied is much the same in both. The weight of copper is 
certainly 18 per cent. more; but a certain amount of auxiliary 
apparatus is unecessary, and there is a saving in this respect. The 
motors give 500 H.P. at 230 volts and 450 revs. per min. The overall 
efficiency, including that of the gearing, is 87 per cent., and the 
power factor is 93 per cent. at full lead. 

The compensating windings consist of two windings in parallel, 
arranged in the same slots; they have different numbers of turns, 
and different cross-sections of copper. In these windings the com- 
pensating current is in quadrature with the working current ; further 
it is proportional in magnitude to the working current and inde- 
pendent of the speed. These windings are arranged in series with 
the normal excitation current. At starting the voltage between the 
commutator segments is 3:5. At slow speeds the repulsion method 
improves the commutation. On this system one of the compen- 
sating windings of each of the three motors is disconnected, and all 
three are connected in parallel. This makes the motors run at equal 
speeds, and replaces the cumbersome arrangement of connecting rods. 


Fic. 3.—DETAILSs or Drivina GEA’. 


One of the functions of a national society like the American 
Electrochemical Society is, or should be, to determine upon, or at 
least to recommend, standardisation of terms, units, definitions, 
nomenclature, &c. The chief purpose of such standardisation is 
to promote a clearer and more precise understanding of what the 
terms mean, to avoid ambiguity, to bring about uniformity, to reduce 
the number of alternative units for the same quantity, to simplify 
calculations, &c.; in general, the objects are precision and the con- 
servation of mental energy. Some problems, more particularly those 
pertaining to electrochemical and electrothermal apparatus, in- 
volve energy in various different forms, electrical, thermal, chemical, 
physical (change of state), mechanical, magnetic, luminous, &c. ; 
they also involve power or rate of energy in various different forms 
and transmitted in different ways, like in conduction, radiation, 
convection, induction, &c. In many cases these different forms of 
energy and power keep changing from one form to another, In 
general, each form has in the past been expressed or measured in terms 
and units peculiar to that form. When energy or power changes its 
form, however, it is still the same in amount, and it is an entirely 
unnecessary waste of mental energy to keep changing units as the 
energy changes form, which often involves repeated arithmetical 
conversion backwards and forwards. The purpose of the present 
Paper is to urge simplicity and uniformity in such terms, units, 
expressions, &c., as are involved in calculations of this kind, and to 
urge that this Society, after duly considering the matter, make 
recommendations. Such action, it is believed, would aid greatly 
in the more general introduction and adoption of simplified methods. 

In general, the simplification recommended by the writer is to use 
as our practical units some decimal multiple of the corresponding 
absolute unit. This was done by our forefathers, who established 
the excellent and simple system of electrical units in common use, 
all of which are decimal multiples of the absolute units ; and every 
electrical engineer has cause to be thankful many times every day 
for the fact that his units were so chosen that no conversion factors 
(other than an occasional shifting of a decimal point and the un- 
avoidable reduction from seconds to hours, and the reverse) are neces- 
sary, as they are all unity. In the absolute system of units the chief 
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* Abstract of a Paper read before the American Electrochemical 
Society. 
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features are the absence of practically all conversion factors, they 
being all unity, and the fact that there is one unit, and only one, for 
each physical quantity, which unit is a self-defined and a natural one. 
For energy, for instance, there is but one unit, the erg, no matter 
whether the form which the energy has is electrical, chemical, 
physical, mechanical, magnetic, luminous, &c. Similarly, power 
is always measured in ergs per second. Hence, if for our practical 
units we would adopt decimal multiples of these absolute units and 
discard all others, then all conversion factors would similarly drop 
out of our daily calculations. Such a complete change, although 
desirable, would probably be too revolutionary to be acceptable and 
would be likely to be dismissed as visionary idealism, although 
probably no one would deny that it would be a desirab!e one to make 
if it were not for the inconvenience ir making the change. Moreover, 
in such a radical change it is likely that even a new absolute system 
would be still better. 

It is, however, well within our power to introduce at least a few 
easily made changes, and these alone will save us many daily caleu- 
lations. The object of this Paper is to point out and recommend 
some of these. The first is to represent all power, no matter in what 
form it is, in terms of watts or kilowatts. Power is the rate of 
energy ; it is energy divided by time. All forms of the generation, 
transmission or consumption of power would then be expressed in the 
same unit, wheth^r they be electrical, thermal, chemical, mechanical, 
magnetic, luminous, &c., or whether the transmission be by radiation, 
conduction, convection or otherwise. No troublesome conversion 
factors are then required. This change is already being made in 
some cases, and it is merely recommended here to extend its uses 
much farther. The generation, consumption, flow, rate of loss, &c., 
of heat in electric furnaces or other electrothermal devices will then 
be expressed in watts or kilowatts instead of calories per second, 
B.T.U. per minute, &c., also the rate of consumption or production 
of chemical energy in an electrolytic cell. This change is particularly 
useful in connection with electric furnaces and other large clectro- 
chemical and electrophysical apparatus. 

The second recommendation is to represent and measure all forms 
of energy in terms of the watt-hour or kilowatt-hour instead of in 
the two calories, B.T.U., &c. This would mean that all specific 
heats, latent heats, chemical energy popularly known by the in- 
appropriate name “ heats " of combination, &c., would be given in 
watt-hours or kilowatt-hours, instead of in thermal units, thereby 
again avoiding all conversion factors. Adopting the watt-hour or 
kilowatt-hour for the practical unit of all forms of energy is not quite 
consistent with the absolute system, as this unit is not a decimal 
multiple of the absolute unit of time, the second ; the adoption of the 
joule would be more rational. But in practice we have to deal with 
hours rather than seconds, and to adopt the joule would mean 
repeated multiplications and divisions by 3,600 to change backwards 
and forwards to watt-hours or kilowatt-hours. As electrical energy in 
commerce and the industries is always expressed and measured in 
kilowatt-hours and not in joules,it is much less of a change, and will 
actually save many calculations to use the watt-hour and kilowatt- 
hour instead of the joule. 

A third recommendation is to adopt a unit of thermal resistance. 
This will save much trouble in calculations of the flow of heat through 
bodies and in the transmission of heat in general, as in electric fur- 
naces. Heretofore no unit has existed ; the nearest approaches are 
a number of made-up units for the reciprocal quantity, thermal 
conductance, such as gramme calorie per second per degree, B.T.U. 
per minute per degree, &c. "There are at least 54 such possible com- 
posite units of thermal conductance and therefore an equal number 
for resistance, and some writers seem to take special delight in com- 
` plieating matters by inventing new ones, different from the others. 
Hence the only way to hope to obtain uniformity and general practice is 
to combine on a unit which is as rational as possible, is international, 
and which simplifies caleulations as much as possible. The former 
is accomplished by making it a decimal multiple of the absolute unit, 
and the latter by choosing that decima! multiple so as to avoid even 
a decimal conversion factor as much as possible. Moreover, for 
probab!v by far the larger number of problems it is simpler to use 
resistances than conductances, hence it is better to define the unit of 
resistance and let the other be its reciprocal. 

All the above are accomplished by a new unit of thermal resistance 
proposed by the writer some time ago and called the thermal ohm, 
a name originally proposed by Dr. A. E. Kennelly, but for a unit of a 
different magnitude. If the centigrade degree may be said to be one 
- of the absolute units, then the absolute unit of thermal resistance 
is that resistance which will permit an erg of thermal energy to be 
transmitted per second when the difference of temperature is 1 C. 
The thermal ohm is made one-ten-millionth of this, hence it is that 
resistance which will allow one watt of heat current to flow when the 
difference of temperature is 1°C. If thermal resistances are ex- 
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pressed and measured by this unit, then the fundamental law of heat 
flow is exactly analogous to Ohm's law for electric flow ; that is, if 
the flow of transmission of energy W is in watts, the temperature T 
in centigrade degrees, and the resistance R in thermal ohms, then 
W-T,R; that is, the conversion factor then becomes unity, as it does 
in Ohm's law. For the few cases in which it may be preferable to 
use thermal conductan-es instead of resistances, the reciprocal of this 
value is recommended, and in order to conform with electric practice, 
it is proposed to call this the thermal mho. 

A fourth recommendation is to urge the use of the centigrade 
temperature scale to the entire exclusion of the fahrenheit scale. 
It is much more international, and is the one used in the best tables 
of data. We are making ourselves entirely unnecessary and useless 
trouble by the use of the Fahrenheit scale. 

Many of the engineering calculations are of such a nature that 
the original data, like those found in tables. could be reduced at the 
start and once for all to these simpler units, all subsequent calcu- 
lations, which are by far the more numerous, being then made in 
the simplified system. The end results may then be converted back 
into the older system if necessary. For some classes of specific 
problems involving a very limited range, the older units may be about 
as simple to use as the newer ones, but the electrochemist has to deal 
with an intermingling of at least four forms of energy, electrical, 
thermal, chemical and physical (change of state), as also with the 
generation, transmission and consumption of energy in as many 
different forms, including also its transmission by radiation, con- 
duction and convection, and it is therefore the electrochemical and 
electrothermal engineer who would be most benefited by the simpli- 
fications suggested in this Paper. 


SOME PROBLEMS IN TRACTION DEVELOPMENT: 
TRAMWAY FEEDING NETWORKS. 


We give below an account of the discussion, which took place 
at Birmingham on Messrs. J. G. and R. G. Cunliffe's Paper on 
this subject. An abstract of the Paper appeared on page 600 
of our issue of Dec. 27 :— 


Mr. A. P. TROTTER remarked that tramway electrolysis was a subject 
which must be treated in a practical manner. Scientific experts had 
urged that because 1 ampere would dissolve 13 Ibs. of iron in a year 
under laboratory conditions the same action would go on in the case of 
tramways. If this were the case the ends of all the tramway rails which 
were positive to the earth must have corroded. On the other hand. a 
striking statement was made in the reply by the authors to the discussion 
of their Paper of 1909, that pipes buried in the earth did not short-circuit 
it, but the pipes were short-circuited by the earth. He accepted their 
Statement as one of importance, but if it were taken apart from other 
considerations electrolysis would be impossible. Fortunately cases in 
this country were very rare. It was generally acknowledged that this 
was due to the Board of Trade regulations, and to the carefulness with 
which they were generally observed. It was fully expected when they 
were drawn up in 1894 that alterations would be needed as time went on. 
Some additions had been made to meet new developments, but the code 
remained as it was. One or two of the provisions were not useful. but 
thev did no harm. It was generally recognised among tramway engineers 
that these regulations had not impeded tramway development, and that 
they had protected pipes from electrolysis to an extent which had not 
been anticipated. If in the further developments of electric traction any 
regulation were found to impede progress. consideration would be given 
to any case on its merits, The rule that pipes must not approach 
nearer than 3 ft. to the rails was well-intentioned, but excavation was not 
made to a depth of 3 ft. in building a tramway. and the owners of old 
gas and water pipes seldom knew the position of them. The law in 
Western Australia provided that '" the promoter shall at his own expense 
alter or divert all wires, metal pipes, tubing and cables which would be 
subject to electrolysis, so that they shall not be within 2 ft. of any portion 
of the tramway system carrying clectric current." But excavation did 
not, as a rule, extend even to 2 ft. The only cases of electrolysis that he 
had known had been at less than 2 ft. from tramway rails. The suggestion 
that poles should not be bonded to the rails either for guard wire earthing 
or to avoid live poles where gas lamps were fixed to them, was a good one. 
but it came too late. In the case of poles carrving gas lamps triple 
insulation might be substituted for bonding, but when insulators were 
arranged in series, when one failed it was sometimes found that that was 
the one which had been doing the work. [t appeared that the use of bare 
copper negative feeders bonded together, and at many places to the track 
was a serious obstacle to the use of boosters in Chicago, and accounted 
for the proposal to increase the number and size of sub-stations in that 
Citv. This was evidently the wrong method, and the copper was net 
well loaded with current. The authors recommended that each booster 
should be excited from the feeders serving the same area. Engineers 
had found that it was difficult in some cases to divide the districts in 
that manner. Mr. H. M. Savers at one time used separate excitation for 
a booster field in a way that was claimed to give automatic regulation, 
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Wat V, appeared that if QUEE mera were off the road that booster would 
pumps conserve e eut Tt SEN A thecircuit. '] he speaker then exhibited 
some diagrams Weste | Sample case of the calculation of negative 
feeders, and the resistances tO be added, and pointed out that mathe- 
matjca\ treatment was ultetly useless without the practical application 
of the factor £.s.d. The Cost Of the cables and of laving them, the cost of 
the energy lost in the added resistance, the practicability of running at a 
Aigh current density in feeders instead of using resistances, all these and 
probably other conditions must be taken into account before the problem 
of the mosc economical design of return feeders could be dealt with. No 
attention seemed to have been given to the subject as far as the 1.E. E. 
was concerned since the Paper read by Mr. H. M. Savers in 1900. 

Mr. E. B. WEbMoRE(B.T.-H. Co.) said that there had been a good deal 
of controversy as to whether the pipe should be considered a short-circuit 
to the ground or the ground a short-circuit to the pipe. This was purely 
a question of figures, and he had attempted to estimate the resistance of 
the relative paths through the pipe and the ground. His figures indicated 
that in the case of iron pipes the earth was practically a short-circuit to 
the pipe, but in the case of lead pipes the resistance of the path through 
the pipe was low enough to require careful consideration. With a view 
to bringing out the important features he had made an estimate bearing on 
the length of life of the pipe under average conditions, and had assumed 
corrosion taking place to a depth of 1/10th in. uniformly over the surface 
of the pipe. His calculations applied to pipes Iving parallel to the track, 
and not more than 3 ft. from the rails over the greater pari of their length. 
They might assume cither that the limiting feature was the resistance of 
the pipe along its length including the resistance of any joints, or they 
miht imore the resistance of the pipe and consider the resistance of the 
earth path between the track and the pipe. Upon certain assumptions, 
the sort of results obiained were as follows :—In the case of a Gin. 
iron pipe 5.000 ft. long, it was estimated that it would take 400,000 vears 
to cause the amount of corrosion he had postulated. This figure was 
based on the line resistance. An estimate based on the surface resistance 
would indicate a figure of 600 years. Hence it was clear that the line 
resistance was the limiting feature. He had taken the joint resistance at 
an average of 14 ohms., which figure was given by Messrs. Cunliffe in 
their 1909 Paper. In the case of lead pipes the figures were very different. 
In the case of a 2 in. lead pipe 500 ft. long, the estimate based on the data 
in his 1902 Paper was 160 vears. Having regard to the large number of 
assumptions made, and the uncertainty as to their accuracy, he did not 
consider they could. ignore the possibility of serious eleetrolyiic trouble 
on lead pipes running parallel with the track, and not more than 3 ft. 
away from the rail. The surface resistance was the only safe limiting 
feature to rely on in the case of lead pipes, and thus regulations covering 
the maximum voltage drop in the rail were all that were required. These 
determined the voltage available between the main body of the earth and 

the pipe to cause current flow in and out of the pipe. 

Dr. G. Karr, referring to the calculation of the last speaker as to the 
length of time to reduce by electrolysis the thickness of a pipe by a given 
amount, drew attention to the fact that the calculation was made on thv 
supposition that the action was uniform over the whole of the surface. In 
reality they had not this uniformity, and the electrolviie attack was 
concentrated on a few points with the result that the pipes became 
pitted, and at certain points holes might be eaten through the pipe. He 
had himself seen a large amount of old gas piping rendered useless by 
such pitting and perforation. ‘This was in Hamburg. After the intro- 
duction of electric traction along a certain boulevard planied with trees, 
it was found that the trees died, and on investigating the cause it turned 
out to be due to leakage of gas in the ground. The leak was from the 
gas pipes which had been destroved by vagabond currents. This was in 
the davs before negative feeders and boosters were used. With such 
appliances properly installed no electrolysis was to be feared. He could 
not agree with the authors in their statement that the use of negative 
boosters increased capital outlay and working costs. He thought 
the reverse was usually the case. To his knowledge the first case where a 
negative booster was installed in Germany was on a line which has a light 
week-day traffic, but which was on Sundays heavily loaded. To provide 
for the heavy load a very large negative feeder would have been necessary, 
but by insulating this feeder and inserting a booster its cost could be 
very materially reduced, so that the boosted feeder and the booster came 
out much cheaper than an unboosted feeder. When they came to con- 
sider that, as the Authors had told them, in Chicago there were un- 
insulated feeders with a section as heavy as 7 sq. in. they would see that 
the cost of boosters in conjunction with much lighter insulated feeders 
was quite insignificant. As regards working costs, Mr. Trotter’s explana- 
tion of how, by the insertion of resistance in the short feeder, one could 
easure that it took no more than its fair share of the return current, one 
saw that such a system of working simply comes to this; that the ohmic 
loss in the short feeder was artificially increased to that which was 
unavoidable in the longest feeder. This extra loss must be more than the 
loss occurring in boosters, since these would only be put on the longest 
feeders while the shortest feeders would have no more than their natural 
ohmic loss. 

Mr. W. E. Groves said that in the light of the authors’ recent 
researches, a few words in respect to the Birmingham svstem might be of 
interest. The alternatives of sub-stations and negative boosters were 
considered, and the necessity of providing a local supplv for power and 
lighting in widely separated districts determined that the former would be 
the most suitable ; consequently no great difficulty had been experienced 
in conforming to regulations. Dealing first with the positive side, divid- 
ing switches were provided enabling the route to be sectioned as desired, 
the underground and overhead copper being always in parallel. The 
routes between station and sub-station were cabled with equal section 


throughout, the copper being sufficient to supply the normal load of the 
sub-station in emergency. The negative feeders were so placed that, as 
nearly as could be forescen, the potentials at the feeder points would be of 
the same value. Where several feeders radiated from one station or 
sub-station the balance was maintained by altering the effective section 
of the feeders, three-core feeders and pilots being provided for the purpose. 
There was no doubt that with negative boosters and plenty of pilots a 
very flexible system could be designed, and the track sectioned as 
desired, but commercial considerations would not permit the universal 
adoption of this electrically ideal method of controlling vagabond currents. 
The restriction of 7 volts between any 2 points required some qualifica- 
tion on a long route consisting of several negative sections, since the 
potential might rise in a series of small steps until it exceeded 7 volts, 
although the conditions would be quite satisfactory with respect. to the 
safety of pipes. 

Mr. A. M. TAYLOR said that with reference to the authors’ statement on 
page 8 that the addition of sub-stations for purposes of splitting up the 
track into smaller areas was uneconomical, their remarks were no doubt 
intended to apply to the case where the traction and lighting svstemsof a 
town were quite distinct. When thev were combined under one manage- 
ment, as at Birmingham, the additional sub-stations were desirable for the 
lighting scheme. In the case of Birmingham he had gore very carefully 
into the use of negative boosters in order to se whether it was at all 
possible by their use to feed the whole tramway system direct. from one 
generating station, and had found that some 20 negative boosters would 
have been necessary. This was before * Greater Birmingham " was on 
the programme. Such a fleet of boosters scemed impracticable in a 
station where floor space was very valuable. : l 


SOME MECHANICAL POINTS IN ARMATURE 
CONSTRUCTION. : 
BY R. LIVINGSTONE. 


(Concluded from p. 763). 
Unbalanced Magnetic Pull on Rotors. 


The effect of unbalanced magnetic pull on the rotors of 
motors and generators is so great that its correct estimation 
is of importance to the designer. 

Considering salient pole machines, the normal pull per pole 


will be 


p_BS - 
Es -—— Im (I1) 
when B=gap density in kilo lines per square 
inch. 


S—gap area in square inches. 


In order to determine the proper value of B the reader 
should consult a standard text-book on dynamo design, such 
as “The Dynamo,” by Hawkins and Wallace; ‘ Polyphase 
Electric Currents and Dynamo Electric Machinery,” by N. P. 
Thompson, Hobart’s book on motors or Arnold’s treatises on 
electrical design. : 


The following notes will serve as a guide for ordinary cases : 
Alternators and induction motors, let 


M =flux per pole in megalines, 
E — volts per phase. 
^. —cycles per second, 

( —turns per phase. 


For star or Y connected machines the phase voltage equals 


the line volts-+ v/3, and for mesh or A connections the phase 
voltage equals the line volts, then 
M-295E- 
Ux M 
Above is assuming the ordinary arrangement of windings 
which are common in practice. To determine the value of S 
one must take account of the chamfer on the pole face and the 
effect of the slots in the armature. To take account of tne 
chamfer on the pcle faces it is sufficient to assume an area 
which, divided bv the gap length, will give the correct per- 
meance, assuming a smooth core. 
Referring to Fig. 29 the total permeance will be 


a 2b c 
"us log. (1+5): 


* Copyright. Ali rights of repr.du:tion are re. e. ved. 
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Then, if ¿=the arc, we assume, for calculation, Then above the horizontal 
$ 0 | 2b) TE t= v H?—é cosü|-esin Ü—r, . . . (22) 
E os p eg is 3 and below the horizontal - m 
20g | (1- Jj z'= JR?—&e cos*0, | —« sn@—r. . . (23) 
ac+ og. ( 1+- 
or l= 9. (19) 


C 


The corresponding arc at the armature surface can be got 
from Carter's formula by using the curve in Fig. 30. 


Fia. 29.—AREA or Arr Gap. 


Then we can take the mean of the two arcs for the calcula- Fic. 31.—UnBaLancep MaGNETIC PULL. 
tion of the density and this multiplied by the length of the 
armature gives the gap area (5). 


D.C. Generators. 


Now, « is usually very small compared with R, so that for 
all practical purposes 
Z=gtesn& .. . . . . . (94) 


The flux in direct-current machines with parallel wound | 8nd z'—g—esinG. . . . . . (29) 
armatures, Neglecting the reluctance of the air gap the gap density 
| 6.000 x E (B) is directly proportional to the length of the air gap (7), 
== e 45 3 e e . . . . 20 d = : ; 
cx R.P.M.' nU and the magnetic pull directly proportional to ( 4 
when c=total number of conductors around armature. For * 
: 3:0 
— — «ELT TTT TTT TT TTT yr 


| Tex RPM. xP ccc occ CD] 

The gap area should be calculated by the same methods |: 
as are given for alternators and the pull per pole got from 
equation (46), di | 

Rotary converters can be dealt with as a direct-current 
machine, but, as will be explained later, the magnetic pull is 
largely neutralised in these machines, ` 

Induction motor gaps can be calculated by Carter’s method, 
using the curve in Fig. 30. 
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Fig. 30. — A1R-GaAP RELUCTANCE. 


When the armature is displaced from its central position a 
greater flux will be forced across the shorter air gaps than 
will pass across the longer ones. The poles carrying the 
larger flux will have a stronger magnetic pull than those 
carrying the smaller flux, and the resultant of all the radial 
forces will be the unbalanced magnetic pull which acts on the 
rotor as a whole. The calculation of the air gap length when 


the rotor is displaced can be made as follows, Referring to 
Fig. 31, 


10 2) 30 40 202 60 70 80 90 
9 in degrees, 


R — radius to stator, Fia, 32.—UxnALANCED MAGNETIC PULL ror ONE Pair or PoLEs, 
r —radius to rotor B? mE | 

: i P=normal pull per pola — d pes Unbalanced pull in th? direction of ecc»ntricity. 
g=normal air gap, 72 T 


" W-KP. B-D.»nsity in kilolines per square inch... A=area of pole faz: in square inches 
Ü—any angle from the horizontal, 


€=amount the rotor is displaced, For simplicity a pair of diametrically opposite poles will be 
z-—gap length at 6. considered. 


/ 
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goles at angle 9 we? ùp aced by an amoun « will be 


g g n. 


i ? 
$9 P Le sin o) m em sin 0 
Let c—c.g., then unbalanced pull per pair of poles 
4c sin 0 
ua ep] atop] Ms 
This can be expressed as unbalanced pull per pair of poles 
=kP. =o (27) 
when k is taken from the curves in Fig. 32. With the aid of 
this curve one can calculate the total pull on the rotor by 
adding together the constants for the different positions of 
each diametrically opposite pair of poles and multiplying by 
the pull per pole. It is simpler. however, to construct curves 
for various numbers of poles giving a constant which when 
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Fic. 33.—UNBALANCED Maanet.c PULL. 
Curve A is for 4 Pole stationary field (displacement between poles). 
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os oe » »" »3 ( >? ). 
‘When number of poles is greater than 16, the constant can be taken as a mean between 
A and B. Total pull=AniP. 


multiplied by the number of poles and the pull per pole will 
give the unbalanced pull due to a certain displacement. This 
has been done in. Fig. 33, and the total unbalanced magnetic 
pull is 

WAP. oux 


when k, is obtained from Fig. 33. 
n=number of poles, 
and P=pull per pole with concentric rotor. 
This curve agrees very well with Sumec’s equation for 
induction motors, 


(28) 


B'S _ e 1 
EX ME A M. 


| aD 


«—eccentricity and ó—length of gap. 
S —surface of rotor, 
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corresponds to k in equation (57), and the values for Sumec’s 
constant are as calculated in the following table :— 


W 


since 


f or JM 6) 

8/9 | zo, k 50 k 
2 0-02 25 | 0-277 60 1-18 
4 0-0 30 . 0-316 70 1:92 
5 0-05 35 0-425 80 3-70 

10 0-102 40 0-522 90 | 133 

15 0-156 45 0-635 100 oO 

20 0:213 50 0-77 | 
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Then “a sore? WW per pole, the resultant of a pair of So far, we have been neglecting the effect of the reluctance 


of the iron. This has the effect of reducing the pull as calcu- 
lated by the preceding formule. For small displacements it 
will be sufficiently accurate to assume a gap larger than the 
actual as given by the following equation :— 
' € total field ampere turns 
i= 


gap ampere turns (29) 


Then, instead of c in Fig. 33 being equal to : it is equal 


€ gap ampere turns 
” g” total ampere turns’ 

This only holds true for such small displacements as will not 
alter appreciably the position on the saturation curve. — . 

In some machines the unbalanced magnetic pull is largely 
neutralised by the currents set up in the armature. 

When a winding has a closed path of low resistance, 
provided for out of balance currents, which is not in series 
with the whole armature then when the armature is displaced, 
local currents will flow round the poles which tend to become 
stronger or weaker, and those currents will naturally oppose 
the increase or decrease of flux. An increase of flux will be 
permitted, however, to create sufficient E.M.F. to overcome 
the resistance of the paths to the necessary balancing current, 
but the calculation of this flux becomes complicated and 
cannot be entered into here. 

It will be sufficient for the mechanical design to assume 
that where such local paths exist no unbalanced pull will be 
caused by the rotor centre being displaced from the stator 
centre. Balance rings on direct-current armatures provide 
the necessary local path and the damping coils sometimes 
fitted on alternators also have a small effect. This latter 
effect, however, is not important, as the damper has the effect 

. of only one turn and the rate of variation of flux enclosed is 
not great. 

One can assume that dampers will reduce the pull by about 
10 per cent. | 

The slip-rings and balance rings on rotaries provide a very 
effective damping current and when balance rings are fitted on 
such machines one can neglect the unbalanced pull as it will 
be almost entirely neutralised. | | 

It is difficult to balance induction motor windings so that on 
those machines the pull will exist. 

As a rule, when one can trace a path of a large number of 
turns round a pole, on the armature, without going round the 
whole winding or through the outside circuit then the un- 
balanced pull will be negligible, but in all other cases it must 
be taken into account. 


THE *STEREOPHAGUS ” PUMP. 


Summary.—The difficulties attending the pumping of liquids holding 
solids in suspension are mentioned, and a description is given of a new 
pump, designed by the Hon. R. C. Parsons, which, by means of a knife 

| blade, cuts up solids which are passed into it. Its applicability for drain- 
age work is pointed out, and a description is given of some tests which it 
has undergone. 


The problem of pumping 2 liquid carrying solid matter in sus- 
pension is one which has always presented great difficulties. If 
possible, some kind of sieve or grating is provided, in order to remove 
as much of the solid matter as possible from the liquid before it 
reaches the pump. Such devices introduce other difficulties, and 
some kind of scraper has usually to be adopted to prevent the strainer 
becoming blocked up. If it is found possible to keep the strainer 
clear, there is still the difficulty of the disposal and removal of the 
solid matter intercepted by the strainer. "Then no practical form of 
strainer will catch fine fibrous material, ne»rly always present in 
sewage, which may come from tanneries and other works. The refuse 
from paper mills is also very difficult to deal with. Such material 
will eventually block up the suction passage to the impeller of an 
ordinary centrifuga] pump. 

The centrifugal, se)f-clearing sewage pump here described, due to 
the Hon. R. C. Parsons, should overcome these troubles and tend 
greatly to cheapen the cost of sewage schemes. This pump is called 
the ‘‘Stereophagus ” (* eater of solids "), and its action is as follows: 


a 
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The impeller or fan differs from that of the ordinary centrifugal 
pump by being made conical instead of cylindrical, the liquid being 
admitted to the impeller on one side only. There is also only one 
shrouding to the impeller from which the blades project. their edges 
terminating.in & conical shape. Surrounding the impeller is a spiral 
chamber leading to the outlet pipe, as in the usual centrifugal pump. 
Attached to the interior of the inlet pipe, and projecting as far as its 
centre, is à fin having its upstream edge sloping gradually to the 
side of the pipe. The casing on the conical side of the impeller 
is formed with the same angie cs that of the impeller so thet 
the edges of the blades fit against the internal surface. At the side 
of this casing, and in one with it, is a evlindrica! che mber, into which 
fits a holder containing 2 steel knife having è sloping edge so as 
to coincide with the ang'e of the blades of the impeller. The 
upstream side of this knife is in line with the fin and its point reaches 
to the centre of the impeller. In the conical surfzce of the casing 
is a spiral groove, having square edges, the object of which 
is that, in the event of any fibrous or other substance becoming 
jammed between the edges of the bledes of the impeller and the 
casing, they may fall into it and be ejected with the fluid pumped. 

' The pump, having been charged nd set in motion, immediately 
begins to draw in the liquid thrcugh the suction pipe which passes 
between the blades of the impeller into the spirc! chamber 2nd is 
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Fro. 1.—View or PUMP SHOWING IMPELLER. 


ejected through the delivery pipe. Should there be any solid mate- 
rials in the liquid, they slide along the fin and, coming in contact 
with the blades of the impeller, are carried round until they reach the 
edge of the knife, and are cut in pieces. If they are not cut small 
enough, so as to pass through the passages between the blades, the 
first time they are carried round and are re-cut as often vs required 
to enable them to pass through the impeller. l 

The cutting action of the impeller blades as they pass the knife is 
similar to that of a pair of scissors, inasmuch as they cut'at only one 
point at a time, and consequently no perceptible shock occurs when 
geny substance is sliced up. The action is almost identical with that 
of the Arch’medean lawn mower. The wear on the knife is found to 
be small in practice, but provision is made for advancing it towards the 
impeller as the wear occurs without stopping the action of the pump. 

An adjustment is provided so thet the efficiency of the “ Stereo- 
phagus " pump is maintained constant, although considerable wear 
may have taken place at the extremities of the blades and also in the 
interior of the casing. 

Besides the convenience attaching to the conical form of impeller, 
which enables the cutting knife to be applied so successfully, there 
is secured the advantage of a compact pump with a long and well- 
balanced bearing for the impeller shaft, as this is supported on one 
side only, instead of on two sides, as is the case in the ordinary doub'e 
inlet centrifugal pump. 

The important advantage possessed by the ordinary centrifugal 
pump over other forms of pumping machinery. and which has led 
in a great measure, to its adoption for all purposes in recent years, 
is its special adaptability for being worked by an electric motor. 
Most towns are now supplied with electric current for lighting and 
power purposes, and for the latter, as a rule, the current can be 
obtained at a very reasonable rate. 


We understand that 2 pump with 8 in. suction and delivery branches 
has been subjected to a series of very severe tests at the works of the 
Pulsometer Engineering Co., at Reading, with satisfactory results. 
The pump was driven from a direct-coupled motor and connected to 
a tank from which it drew its water, and it delivered it back into the 
same tank, so that the water was pumped over and over again. The 
water wes made to represent sewage by mixing with it large quan- 
tities of greasy cotton waste as swept up from the floors of the shops, 
pieces of sacking and clothing, paper, hemp-ropes, stones, bricks and 
pieces of wood. By pumping this over and over the cotton waste 
was beaten up into a pulp consisting of fine, long threads of a particu- 
larly clingy nature ; in fect, during the trials it was found impossible 
to screen the liquid as delivered from the pump. A coarse sieve 
would not last for a quarter of a minute before it was clogged up and 
had the appearance of a piece of flannel on both sides. 

The pump has continued to work setisfactorily, end several 
attempts.have been made to stop it up, but without success, although 
it has pumped such matter as could not be screened sztisfactorily. 
On one occasion a suit of overalls wes thrown into the suction pipe 
and it went through the pump without any interruption in the 
working, and came out cut up into small pieces. A dead rabbit 
shared the same fate without eny interruption in the working of the 
pump. The ash handle of an engineer's hammer went through the 
pump and came out in small pieces. When a lump of cotton waste. 
ropes and rags, so large that it formed a complete p'ug in the suction 
pipe, reached the pump, there was a diminution in the quantity 
delivered for a few seconds whilst it was being cut up. As soon es 
the pump had cleared itself it worked normally again. 
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Fig. 2.—SEcTION THROUGH PUMP. 


After continuing the pumping of the mixture of water and solid 
matter as described above for some hours, when the pump was 
opened out the internal working parts were found to be perfectly 
c'ean without any signs of any of the matter carried in the water 
adhering to the surfaces. The cutting knife and impeller did not 
show any signs of damage. 

These experiments prove thet this type of pump is capable of 
pumping metter which it wou'd be useless to attempt to screen 
without elaborate and strong contrivances for keeping the strainers 
clear. Ordinary crude sewage is very seldom so difficult to deal with 
as the liquid pumped during the tria!s. 

At one of the Edinburgh electricity generating stations, a sewer 18 
used for condensing purposes. It is possib'e that the “ Stereophagus" 
pump might make the same scheme commercially feesible in other 
places where there is a want of water for condensing. 


Electricity Supply on the Panama Cana!.—A Committee 
has been appointed to: (1) Review the plans for the proposed 
high tension power transmission line across the Isthmus. (2) 
Consider the various featurcs of the telephone ard telegraph 
cables, the possible disturbance to signal systems owing to the 
probability of the future electrification of the Panama Railroad. 
(3) Make recommendations relative to the best ard most 
economical construction to be employcd for all the different 
electrical conductors, all phases of the matter being taken 
into consideration, including any protection to electrical lines, 
and to guard against eny possible stt«mpts to cut communi- 
cation in time of war. 


1 


secs t SUPPLY AT BLACKBURN. 


General.—The exi ey generating station at Blackburn 
forms an excellent aM ple of a case where the original ideas 
held by its designe? ON the future of electricity supply in the 
district have not been borne out in practice. It was evidently 


once considered that the load would be mainly a lighting one, 
and that even this would not be exceptionally large. The 
station was, therefore, not designed on very extensive lines, and 
no doubt, had these suppositions been correct, it would have 


Fic. 1. 


amply fulfilled the demands placed upon it. Soon, however, 
it was evident that considerable modification would be required, 
and the first alteration in the original scheme became necessary 
when the inhabitants in the outlying districts of the town desired 
to become consumers. For their benefit a high-tension single- 
phase supply was inaugurated with house transformers or sub- 
stations, the transmission voltage employed being 2,150, as 
against 220 and 440 in the centre of thetown. Further develop- 
ment of the original scheme became necessary when it was 
decided to introduce tramways into Blackburn, this necessi- 
tating the introduction of a 500-volt direct-current supply. In 
still more recent years the realisation by textile mill owners of 
the benefits which can be derived from the electric drive have 
made it necessary that the electricity department should be 
able to give a three-phase supply for this purpose. 

It will therefore be seen that the electricity supply position 
in Blackburn is somewhat complicated, and, as is generally the 
case under these conditions, the methods taken to overcome 
the various problems that have arisen are not without their 
interest. Leaving aside the most recent extensions to which 
we Shall refer shortly, there are at present installed fifteen 
generators of various types and makes, but alike in the fact that 
they are all driven by reciprocating engines. These generators 


deliver current either on the continuous or alternating system | 
direct to the mains for supplying the lighting demands. In | 
connection with a motor generator which raises the voltage | 


from 440 to 500 they also supply current for traction, a battery 


and Entz booster. which are connected across this motor | 


generator, preventing the lighting voltage from being unduly 
disturbed. | 

Every advantage has, therefore, been taken of the somewhat 
complicated arrangement which has been gradually evolved 
as a result of the conditions described above, for by means of 


the converting plant a direct-current supply can be given from | 


the alternating-current generators, or vice versa. Recently, 


2,000 kw. THREE-PHASE TURBO-ALTERNATOR (THE SET DIMLY VISIBLE IN THE 
BackGROUND!HAS AN OUTPUT OF 750 KW. AND FORMS AN INTERESTING COMPARISON OF 
OLD AND NEW AS REGARDS SIZE AND FLOOR SPACE OCCUPIED). 
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however, the matter has been further complicated by the 
increasing power load to which we referred above. The number 
of textile mills anxious to take a supply of electrical energy has 
been steadily increasing, especially during the past 12 months, 
and the capacity of the present plant has proved quite in- 
sufficient for providing the necessary alternating current. As 
a result certain extensions have been recently put in hand and 
are now in a fair way to completion. It may be mentioned 
that the power load is steadily increasing in importance, so 
much so that the maximum demand now occurs in the day- 
time, and except for the dinner-hour drop the 
load curve is very level. 

Extensions.—These extensions consist of 
two 2,000 kw. high-pressure impulse type 
Westinghouse turbo-alternators which, when 
running at 3,000 revs. per min., generate 
three-phase current at a pressure of 6,000 
volts and a frequency of 50. One of these 
machines is shownin Fig.1. These turbines . 
exhaust into surface condensers placed in 
the basement of the engine room directly 
beneath them, and are controlled by remote 
controlled high-tension oil-break switchgear. 
One of these sets is already at work, and was 
formally started up by the Mayor of Black- 
burn (Ald. 8. Crossley, J.P.), on Friday 
last. The other set is alrcady very nearly 
finished. 

The general design of the Westinghouse 
turbine is, of course, well known to readers 
of THE ELECTRICIAN. We may, however, 
mention that the steam enters through nozzle 
blocks and is then expanded through various 
stages, until it finally passes out through the 
exhaust to the condenser. Each of these 
stages consists of a fixed diaphragm, and a 
moving wheel which is carried on the shaft. 
The first wheel carries two rows of blades 

and the remainder one row each. The turbine bearings 
| are supplied with oil under pressure from a pump which is 
carried on the bedplate. This pump is driven by a vertical 
shaft from the horizontal governor shaft and can be started up 
independently so as to flush the bearings before the load is put 
on. The governor shaft mentioned above also carries a centri- 
fugal governor which is driven from the turbine by a worm 
and worm wheel. An emergency governor is also fitted. These 


Fic. 2.—800 kw. Six-PHaskE ROTARY CONVERTER WITH BOOSTER AND 
EXCITER. 


_turbo-generators are each provided with a Lea Recorder and 

triplex Fournier recorder for giving the temperature of the 
condenser water at inlet and outlet and also the temperature 
of the extraction water. 

.. The condensers are each fitted with an air pump of the 

| Leblanc type which is driven by a vertical turbine exhausting 
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into the low-pressure end of the main turbine. The steam 
supply for this auxiliary turbine can be controlled from the 
main driving platform, so that it is not necessary to go down 
into the basement to start up the condenser. The water for 
the condensers can be taken either from a tank over the boiler 
house, which is supplied from a disused reservoir outside the 
town, or from a cooling tower which is now in the course of 
erection by the Davenport Engineering Co. The capacity of 
this tower will be 200,000 gallons per hour. 

The alternators. as mentioned above. generate three-phase 
alternating current at a pressure of 6,600 volts, the frequency 
being 50. The rotors are of the cylindrical type and are fitted 
with Miles Walker’s patent compensated windings. Forced 
draught for cooling purposes is obtained from fans which are 
attached to the rotor shaft, the air being drawn in through 
ducts and filters from the outside air. The warm air can be 
exhausted from the top of the alternator casting upwards into 
the engine room or downwards into the basement. 

The extensions also include two 800 kw. rotary converters 
(Fig. 2), each working m connection with a transformer which is 
fixed closely adjoining the turbines. These machines will be 
used for supplementing the existing low-tension continuous- 


Fic. 3.—CowNTROL DESK or E.H.T. SWITCHGEAR. 


current supply for lighting, power or traction purposes. They 
will usually be started up from the direct-current "bus bars, 
and can, if necessary, be inverted for supplying three-phase 
current when the alternators are not working. 

The switchgear for controlling this new plant consists of a 
number of high-tension switches located in a separate switch- 
house (Fig. 4), and a control board fixed in the main switch- 
room, whence these switches are electrically controlled by 
means of solenoids in the usual way. The control board (Fig. 3) 
is of the desk type and only low-tension apparatus is placed on 
it. It 1s divided into nine panels, two of which control the 
alternators, two the rotary converters, and four the high- 
tension feeders, while one contains the necessary switches for 
connecting the 'bus bars together. The switchroom also con- 
tains two panels from which the rotary converters can be 
started up. In addition to the usual starting gear each panel 
is provided with a throw-over switch, so that the machine can 
be connected either to the lighting or traction "bus bars. 

The extra-high-tension switchgear is fixed in brick cubicles 
in a building about 60 yds. from the control desk. "The high- 
tension switches, which are of the ordinary Westinghouse type, 
are large enough to interrupt a dead "short" on the svstem. 


Each pole of these switches is mounted in a separate cubicle to 
avoid risk of breakdown, while doors are provided which are 
interlocked with the oil switches in such a manner that access 
cannot be gained to the latter unless they are open. 

We mentioned above that the increasing power load in 
Blackburn had made these extensions necessary, and it is inte- 
resting to note in this conncction that two mills are now being 
supplied, the demand from each of which will ultimately exceed 
1,000 kw., and that arrange ments are well in hand for further 
extensions to supply another 1,000 kw., which has already been 
demanded by various engineering concerns. 

The extensions have been designed and carried out under the 
supervision of Mr. P. P. Wheelwright, the Borough Elcctrical 
Engineer, who kindly spent a considerable time going over the 
station with our representative. It should be noted, moreover, 
that this new plant fills up the existing station and practically 
does away with any possibility of increasing the existing supply. 
Further, the limit of water supply for condensing purposes 
has been reached, so that in the near future another generating 
station will have to be built where coal can be delivered by 
either rail or canal and where better provision for water is 
possible. We understand that a siteof this kind is available, 


! and doubtless thé necessary work will soon be put in hand. The 


Fic. 4.—E.H.T. SWITCHGEAR SHOWING OPERATING SOLENOIDS. 


whole of the electrical machinery, condensers, pumps, and 
switchgear, described above, has been supplied by the British 
Westinghouse Electric & Manufacturing Co.,to whom we are 
indebted for the photographs illustrating this article. 


ACCIDENT ON THE LONDON ELECTRIC (GREAT 
NORTHERN, PICCADILLY & BROMPTON) RAILWAY. 


The report of Col. Sir H.'A. Yorke to the Board of Trade on 
the collision that occured on September 4, 1912, at Caledo- 
nian Road Station on the Great Northern, Piccadilly and 
Brompton Railway has now been issued. It will be remem- 
bered that a west-bound train was standing alongside the 
westbound platform in Caledonian Road Station, when it was 
run into by another train which had failed to stop at the home 
signal in the tunnel north of the station. Twenty-three 
passengers and six servants of the company sustained minor 
injuries, and the rolling stock also received considerable damage. 

The report begins by giving a full description of the auto- 
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matic signalling sy ste Mer which the inspector comes to the 


following conclusions * 

Z¢ wid) be suficient t the MOT y. of this case is taken up from the time the 
two trains concerned in the Collision left Finsbury Park, as up to then no 
defect had appeared in the equipment of either train, and the working 
followed its normal course. 

Train No. 22, the first train, left Finsbury Park on its west-bound 
journey at 7.21 p.m. It was a four-car train, the front and rear cars being 
each equipped with two motors, all of which were brought into use by 
means of the controller at the leading end. There are two stations between 
Finsbury Park and Caledonian Road, viz., Gillespie Road and Holloway 

Road, and the train was booked to stop at Gillespie Road and Caledonian 
Road, and to run through Holloway Road. According to motorman 
Mercer’s (the motorman of the first train) evidence, everything connected 
with the equipment of the train worked satisfactory up to Gillespie Road, 
but on starting from that station he had some trouble with his motors. 
He gave the motors current in the usual way by moving the controller 

handle round step by step from the first to the fifth notch, which is the 
last notch controlling the motors “in series.” He then moved the 
handle to the sixth notch, which is the first with the motors "* in parallel" 
and as he did so his circuit breaker. blew out, thereby cutting off the 
current. He at once brought his controller handle round to the “off ” 
position, re-set the circuit breaker, and gave the motors current a second 
time ; and the same thing happened between the fifth and sixth notches 
as before. The circuit breaker again blew out, and the current was cut 
off. Thinking that there might be something wrong with the motors on 
the leading car, he used the switch which is provided for cutting them out, 
and endeavoured to propel the train by means of the rear motors only. 
But the latter then refused to act, so he replaced the switch, and finding 
that whatever the trouble might be, it only arose when he moved his 
handle from the fifth to the sixth notch, ir., from the " series " to the 
* parallel " position. he decided to proceed to Caledonian Road with his 
handle on the fifth notch, all the motors being then * in series." Mercer 
acted correctly in all that he did. The trouble was subsequently found 
to be due to a defect in the brush of the commutator of one of the motors 
at the rear of the train. 

On arrival at Caledonian Road Station, the train was pulled up about 
a car's length from the western end of the platform. Mercer then pot out 
of his compartment and went along his train to try and ascertain what was 
wrong, for which purpose he examined as far as possible the electrical 
equipment of both front and rear coaches. As he failed to discover any- 
thine wrong, he went into the motorman' s compartment at the rear of the 
train and cut out the two motors at that end. intending to continue his 
journey with the leading motors only in operation. While on his way 
back to the front of the train, he heard the second train approaching, and 
looking round he saw it emerge from the tunnel and strike the end of his 
train, which was about two-and-a-half carriage lengths from the tunnels 
mouth. When he first saw the train, he thinks it was running at about 
18 to 20 miles an hour. and just before the coilision occurred he heard the 
brakes applied. The impact was violent, as shewn by the condition of the 
two trains, and also by the fact that the stationary train was driven 
forward about a car's length, although the brakes were on. 

Train No. 23 (the following train), which. was also a four-car train 
similar to No. 22, left Finsbury Park at 7.24, according to the motorman's 
evidence. It was booked to run through Gillespie Roa, stop at Holloway 

toad, and run through (Caledonian Road. Motorman Williams (the 
driver of this train) says that the equipment of his train was correct in 
every particular. After leaving Holloway Road, he saw the repeater of 
the Caledonian Road home signal, which ix 792 ft. beyond the starting 
sienal of Holloway Road, and 413 ft. behind its own home signal, and 
before passing the repeater he saw the home signal itself. According to 
Williams’ statement, both these signals were showing a green light, and he 
therefore concluded that he had a clear run through Caledonian Road 
Station. Just as he entered the station he savs that he saw the tail lights 
of train No. 22 in front of him, whereupon he at once applied the brakes, 
and immediately afterwards the collision occurred. Williams says that 
at the time he applied the brake his train was travelling at a speed of 
about 20 miles an hour, which is the authorised speed for trains to run 
through stations at which they are not to stop; and he thinks that the 
speed was reduced to 10 miles an hour before his train struck the one in 
front. Judging, however, from the evidence of Mercer, the motorman of 
the stationary train, and other men standing on the platform, the speed of 
the moving train was not appreciably reduce «d before the collision occurred, 
and this is borne out by the damage done to the two trains. 

The signalling is on the automatic system, with train stops and “ over- 
laps.” With this system, when a train or even a single pair of wheels is 
in & block section, that is to say 1s between any two insulated joints in the 
track, which form the limits of a block section, the signal controlling the 
entrance to that section should be at “ danger " and the train stopin the 
vertical position. Starting from Holloway Road, the first signal passed 
is the Holloway Road down starting signal, which is situated 44 ft. south 
of the end of the platform, and 29] ft. furt her south is the insulated joint 
marking the commencement of the next section. As soon as the front 
whcels of a train pass over this joint, the Holloway Road down starting 
signal and train stop go to ‘ danger " and so remain until the train has 
passed out of that block section. Soon after passing over this joint, a 
motorman has a view of the " repeater " of the Caledonian Road home 
signal. This repeater is placed 501 ft. south of the insulated joint 
referred to above, and by the time a motorman has passed it he has a 
clear view of the Caledonian Road home signal, which together with its 
train stop is 413 ft. south of its repeater. The insulated joint forming the 
termination of the block section is 302 ft. south of the home signal, and 
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61 ft. north of the entrance to Caledonian Road Station. As soon as the 
front wheels of a train pass over this joint, the Caledonian Road home 
signal and its train stop and repeater go to '' danger," and when the last 
wheels of the train clear the joint, the starting signal and train stop at 
Holloway Road go to '' clear." From this it follows that no train could 
leave Holloway Road Station until any previous train had entered 
Caledonian Road Station, and that so long as a train was standing in the 
latter station, the home signal of that place and its train stop and repeater 
would remain at ' danger." There seems to have been an interval of 
three minutes between the starting of the two trains from Finsbury 
Park, and as each train had to stop at one station, there should have been 
the same interval between the times of their arrival at Caledonian Road. 
Assuming the normal stopping time at Caledonian Road to be 15 sec., 
train No. 22 should have left that station 27 min. in front of train No. 23. 
But as the latter train overtook the former at this place, it is evident that 
this amount of time had been lost by train No. 22 owing to the bad 
running of the motors and to the time occupied by motorman Mercer in 
examining his train. ‘The matter is, in one sense, not of importance, as 
whatever the delay might have been, the Caledonian Road home signal 
and its repeater should have remained at “ danger ”’ and the train stop in 
the vertical position, so long as train No. 22 was in the station. But if. 
everything had been working in its normal course, there should have been 
the interval of time referred to between the two trains, and Williams, 
knowing this, might have been influenced thereby. 

No corroboration of Williams statement that the signals for Caledo- 
nian Road were at '' clear " when he passed them is forthcoming. There 
were a conductor and two gatemen on the train, and none of them saw the 
signals. lf Williams’ story is correct it would appear that the signalling 
arrangements had broken down. But there is no doubt that the signals 
were working correctly a minute or so after the collision, because motor- 
man Leigh, who left Finsbury Park in charge of train No. 24 at 7.25 (one 
minute behind train No. 23), savs that when he reached the Caledonian 
Road home signal it was shewing a red light, and the train stop was ver- 
tical, and he therefore brought his train to a stand. He remained there 
for ten minutes before he ascertained that something had gone wrong in 
Caledonian Road station, and after about 20 minutes’ delay, the passen- 
gers were told to get out and walk back to Holloway Road. If therefore 
there was any failure* of the signals, it must have been of very short 
duration. From an examination of the mechanical details of the signals, 
I am satisfied that there was no defect in them that could have caused the 
signals to exhibit a green light when they should have shewn red. More- 
over, any cessation or interruption of the electrical circuits can have only 
one effect, and that is to cause the signals to assume or remain in the 
danger position. "Phe only " av therefore in which the signals could be 
caused to be in the ‘clear position, when they should have been at. 
danger, is by the introduction into the track circuit or signalling circuit of 
a stray current from some extranc ous source, Williams suggests that 
the defect in the motor of train No. 22 may have caused an '' earth," and 
thus have affected the signalling circuits, and as this action would cease 
as soon as the main circuit became interrupted as the result of the collision, ` 
the signals would then once more behave normally. 

I have carefully examined this suggestion, and have consulted Mr. 
A. P. Trotter, the clectrical adviser to “the Board of Trade, on the matter, 
who tells me that ‘it seems very improbable that any stray current 
could set the signal to ' line clear’ in the course of ordinary working." 
The special claim of the system of signalling in use on this railway is that 
it is practically “ impossible for any extrancous current in the running 
rails, from whatever source, to bring a signal to the ‘ off? position when it 
should be at ‘ danger. ” This risk is guarded against by the provision of 
two relays, one at each end of the block section, as already described, and 
both these relays must be energised simultaneously and in the same 
direction before a‘ clear " signal can be exhibited. These relays are so - 
inter-connected that it is not possible for them both to be energised in the 
normal direction at the same time by an extraneous current, so long as the 
relays and the insulation of the signalling circuit are in good order. Such 
a current, therefore, even if it were present, could not of itself cause the 
signal to assume the “ clear” position, and as the relays and insulators 
were found to be in a satisfactory condition the day after the accident, . 
there is no reason for supposing that. the breakdown of the motor of 
train No. 22 in any way affected the signals. 1 am therefore inclined to | 
believe that the signals (repeater and home) at Caledonian Road were in 
the “danger " position when Williams passed them. 

There is a falling gradient of 1 in 150 between Holloway Road and 
Caledonian Road stations, and another of 1 in 85 between Caledonian 
Road and York Road stations, the liue through Caledonian Road Station 
being level. It is the custom for drivers soon after leaving Holloway 
Road to shut off the current and " coast" down the incline. If they are 
not booked to stop at Caledonian Road, the impetus gained is sufficient to 
carry them through the station until they reach the second gradient, when 
the further acceleration due to gravity carries them through to York 
Road. A motorman therefore, who has not got to stop at Caledonian 
Road, haslittle or nothing to do while running from Holloway Road to 
York Road, for which a period of three minutes is allowed. Seats are 
provided in the motorman's compartment for the convenienee of tho 


* | have emploved the term “ failure ”? because of its convenience, but 
it requires to be used with caution in respect of automatic signals. lt 
may mean either, (1) that the signals or signal remained at “danger "' 
wW hen they should have been at *' clear °”; or (2) that they remained at 

‘clear’? when they should have been at “danger.” In the former case no 
danger to traflic is involved, and the worst that could happen would be 
delay ; ; in the second case serious danger would immediately arise. The 
alleged failure in the present instance was of the latter description. 


` 


802 


THE ELECTRICIAN, 


JANUARY 31, 1913. 


men when opportunity arises, and Williams admits that he took advan- 
tage of this interval to sit down, after shutting off the current. It is 
important to note that when train No. 23 was examined after the collision, 
the controller handle was found in the “ off " position, the reversing key 
in the “ neutral " position. and the brake handle in the ** release ” posi- 
tion. The controller handle was of the description known as the “ dead 
man's handle." This is fitted with a device of the nature of a stud or 
button, upon which the motorman's hand must rest while the train is in 
mot'on under ordinary conditions. In the event of the motorman 
withdrawing the pressure of his hand from the stud, the current is in- 
stantly cut off and the brakes applicd throughout the train. But the 
placing of the reversing handle in the neutral position entirely puts the 
controller out of use, and the '* dead man's handle ” becomes inoperative. 
The only means then available for checking the speed of the train lies in 
the brake handle. 

Williams, on being questioned, did not give a very satisfactory cx- 
planation of the positions of the reversing erd brake handles, and it seems 
not improbable that when he sat down, he moved the reversing handle to 
the neutral position so as to render it unnecessary for him to keep his hand 
on the controller handle, and to enable him to take his ease at greater 
convenience. The fact that the brake handle was found in the release 
position is rather startling, and appears to indicate that Williams never 
applied his brake at all, and was paying no attention to his duties until 
the collision occurred. This view of the case is supported by the state- 
ments of the conductor and catemen of train No. 22, who were standing on 
the platform. and by the two gatemen of train No. 23. none of whom 
noticed any application of the brakes on train No. 23 prior to the collision. 
On the other hand, the evidence of motorman Mercer of train No. 22, 
and conductor Richardson of train No. 23, is to the effect that the brakes 
were applied by Williams the instant before the collision cccurred. ANH 
the witnesses without exception concur in the opinion that train No. 23 
was running at the usual speed fora train which was not going to stop. 
Without expressing anv definite opinion as to whether Williams did or 
did not apply the brake before the collision, I do not think that he can 
have been keeping a proper look-out. Had he been doing so, it would 
have been possible for him to have seen the taillights of train No. 22 before 
he entered the station, and while he was still about 210 feet fromit. From 
tests which have been made it is found that a train travelling at about 
30 miles an hour can be stopped in 244 ft., and therefore a train running at 
20 miles an hour should be stopped in even a less distance. Williams does 
not dispute this, and he also admits that, after seeing the train in front, 
he travelled three cars’ length before he applied his brake. I believe, 
therefore, that if Williams had been on the alert, and had instantly 
applied his brake on seeing the obstruction in front, he might have 
avoided the collision, or at any rate have reduced his specd before striking 
the other train to such an extent that the impact would have been prac. 
tically harmless. 

If, as I have suggested above, the home signal at Caledonian Road and 
its repeater were at '* danger " when the train pass d th' m, the “tréin 
stop,” shou'd also have been in the **dancer"' position, and by causing 
the brake to be applied should have stopped the train before it reached the 
station; but it failed to do so. Thiscanonly have been due to one of three 
causes—either the handle of the trip cock on the train. whereby the airislet 
out of the train pipe and the brakes applied, was not hanging in the vertical 
position, or the trip cock was put out of action owing to the isolating cock 
being closed, or the train stop was not in the danger position. "The 
handles of the trip cock and isolating cock were examined by several 
persons shortly after the accident, and l am satisficd by the evidence that 
both these handles were respectively in their correct positions, and that 
there was no defect in cither of them. The failure, if such there were, 
must therefore be attributed to the train stop itself. Mr. Whysall, the 
signal engineer of the London Electric Railways, examined the train stop 
after the accident and found that one of the bearing brackets supporting 
the rocking shaft, to which the “ stop ” is attached, was out of position 
and somewhat loose. ‘The etfect of this would be to put the two bearings 
of the shaft out of alignment and to cause the shaft to " bind," that is to 
say, to prevent it from revolving freely. "This defect, however, did not 
put the “ stop” altogether out of action, for it was found to be in the 
danger position when examined by stationmaster Lightly, about half an 
hour after the accident, and also by motorman Leigh, who was in charge 
of train No. 24; butit may have caused the “ stop” to be sluggish in 
movement, and prevented it from assuming the danger position with the 
rapidity necessary when trains are running at such close intervals. The 
top of the train stop when in the vertical position was also found to be 
half an inch below the proper level. It, therefore, seems probable that 
on the present occasion the train stop had not completed its movement 
into the danger position when Williams’ train reached it, which fact, 
combined with its being out of level, caused it to miss the trip cock on 
the train, with the result that the brake was not applied. 

It isimpossible to arrive at absolute certainty on the above points, but 
in my opinion the most probable explanation of the accident is that 
Williams was not paying proper attention to his duties, and ran past his 
signals when they were at * danger,” and that the train stop, owing to the 
defects described above, had not fully resumed the danger position, and 
therefore failed to stop the train. The officers of the company are now 
engaged in making improvements in the mechanism of the train stop, 
so as to remedy the faults which have been disclosed on the present 
occasion. At the same time, the handle of the trip cock will be widened, 
in'order that its contact with the train stop may be more certain. 

In the course of his evidence, Williams referred to other alleged failures 
of the automatic signalling system, and Mr. Whysall was questioned by me 


as to these, and as to other cases of a similar nature to which the attention , rating the output of a turbo-gene 


of the Board of Trade had been drawn. The records of the company show 
that, with one or two exceptions, every case had been investigated at the 
time of its occurrence, and satisfactory explanations were given by Mr. 
Whysall in reply to the questions put to him. In the majority of cases 
the signals had remained at “danger’’ when they should have been at 
* clear," the result of which would be some delay to the trains, but no 
danger; in other cases, where the signals failed in the “ clear " position, 
the train stops acted correctly and stopped the trains. In only one 
instance, viz., that at Knightsbridge (July 9, 1910) did both signal and 
train stop remain '* off " simultaneously when they should have been at 
danger: the cause of this being some broken copper bonds between the 
rail«in the block (track circuit) section. At that time solid copper bonds 
were used which, owing to their rigidity, were easily broken. These have 
all been replaced by flexible copper bonds in duplicate, and the risk of 
failure from this cause has been eliminated. “ We learn wisdom from 
failure much more than from success," and the present is a case in point 
indicating as it does the vital necessity of ceaseless vigilance on the part 
of the men, and of the maintenance at all times of the equipment of the 
railway in the highest state of efliciency on the part of the company. 

Ar many sensational statements have been published in connection 
with this accident, I think it right to say that, in my opinion, there is no 
reason whatever for suggest ng that automatic signalling has proved to 
be a failure. Of course, no machine has yet been, or ever will be, con- 
structed which will never break down. If it had been, we should have 
attained the realisation of the chimera of perpetual motion. But I am 
sure that, with proper attention and maintenance, automatic signalling, 
combined with train stops, may be regarded ot the present time as the 
safest system that can be adopted on the Underground Electric Railways 
of London, and in fact as the only one whereby the dense traffic on those 
railways could be conducted, 


THE MYRIAWATT. 


The following notice is being circulated in the United States 
to the electrical and mechanical press, and is of considerable 
interest at the present moment. We comment upon the 
proposals in our leading article. l 

At è joint mecting of the Standards Committee of the American 
Institute of Electrical Engincers, and of a committee specially 
appointed for the conference by the American Society of Mechanical 
Engineers, on Dec. 13, 1913; the Engineering Societies’ Building, 
New York, the following resolutions were unanimously adopted, and 
heve been duly reported to the governing boards of the two above 
mentioned engineering societies :— 

Whereas, the “ myrowatt " or * myriawatt " was suggested by Mr. H. 
G. Stott as a convenient unit of power only 2 per cent. larger than the 
most recently determined values of the “ boiler-horse- power ”; and 

WHEREAS, a paper setting forth the advantages of the use of the 
“myriawatt “ as a unit of power in dealing with the performance of 
steam boilers, steam engines, gas engines, steam and water terbines was 
read by Messrs. H. G. Stott and Haylett O'Neill before the annual conven. 
tion in Boston of the American Institute of Electrical Engineers in June, 
1912, was discussed, and was published in the Proceedings of the Insti- 
tute ; and i 

WuknREAS, the American Society of Mechanical Engincers has appointe.l 
a special committee to confer with the Standards Committee of the 
American Institute of Electrical Engineers upon this unit, as presented 
in the said Paper, be it resolved: . 

l. That the two committees in joint session recommend to their 
respective socicties the use of the " myriawatt " as unit of thermal 
or mechanical power, as indicated in the above-mentioned Paper. l 

2. That the two committees also jointly recommend to their respective 
societies the exclusive use of the * myriawatt " in connection with boilers, 
producers, turbines and engines and discontinue the use of the term 
" boiler-horse- power.” 

3. That Mr. C. O. Mailloux as representing Mr. H. G. Stott on the special 
committee on ** Prime Movers " recently appointed by the International 
Electrotechnical Commission, which committee is scheduled to meet at 
Zurich, Switzerland, on January 18, 1913, shall be and hereby is requested 
to bring these joint resolutions formally to the notice of that body in 
Zurich. | "n 

4. That the two committees jointly recommend that in writings and 
publications the * myriawatt " and “ myriawatt-hour " be abbreviated 
to mw. and mw-hr. in conformity with the existing abbreviations kw. and 
kw-hr. for kilowatt and kilowatt-hour respectively. 

The above resolutions are very important for two reasons, namely : 

1. Because this is the first piece of joint standardisation work that 
has been accomplished between two of the national sister enginecring 
societies having their homes in the Engineering Societies Building of 
New York City, and it is to be hoped that this mey be the starting 
point for much good joint action of a similar nature between all of the 
national engineering societies; and 

2. The resolutions indicate and recommend a simple and satis- 
factory method of rating the input and output of turbo-generators, in 
terms of one and the same unit—the international watt. Instead of 
rator in kilowatts, and the inputin 
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boet hore- power of o Vie a t, units as at present, it becomes very 
convenient to rate the dee c output in kilowatts, and the steam 
input in mynewatts, PASE the myriawatt is approximately the 
garme asthe boiler-horse-MWer, while it is also exactly 10 kilowatts. 
By this means the long existing incongruity of stating the input and 
output in different and disconnected units of power will be eliminated. 


THE MYRAWATT.* 
BY H. G. STOTT AND HAYLETT O'NEILL. 


The object of this communication is to introduce a new unit of 
power which, if adopted, will afford a basis of comparison of all 
converters of energy, thermal and mechanical; and also will be 
international in its ch^racter, a3 it is merely a new multiple of the 
watt. 

In American and European practice at the present time there are 
in usc many empirical units, the uec of any one of which is restricted 
to a distinct territory. A few of the more important ones are horse- 
power, boiler horse-power, kilowatt, cheval & vapeur, pferde-kraft, 
and poncelet. Obviously, an engineer in ettempting to compare 
data from a foreign country is compelled to face a confusion of terms 
which usually can be made intelligible only by laborious calculations. 
Agzin, in the United States there are in vogue such units as boiler 
horsc-power and horse-power, which, while similar in sound, have 
no logical connection ; and one has yet to find where the “ horse " 
comes in. 

With the rapid development in electrical measuring instruments, 
and, until recently, a corresponding lack of development in steam- 
flow measuring instruments, the term kilowatt has become more and 
more used as the one unit of power output. The term became a 
necessity with the growing favour of steam turbines, and all direct- 
connected units where it is impossible to measure accurately the 
mechanical and the electrical power separately. 

To form a connection between the boiler or producer output, the 
enginc and generator output, the term “ myrawatt "—derived from 
the Greek “ myria," meaning ten thousand, and the term watt—is 

proposed. 

For the purpose of standardisation, the British thermal unit, 
1.180 of the heat required to raise 1 lb. of water from 32°F. to 212°F. 
end the equivalent evaporation from and at 212?F. (970-4 B.Th.U.) 
is used (Marks and Davis). From this the following equivalents are 
obtained :— 

1 foot- pound --0:001286 B.Th.U. 


1 horse- power = 2,547 B.Th.U. per hour. 
l cheval à vapeur -- 2,510 $5 
l pferde-kraft = 2,510 " » 
l poncelet = 3,350 » » 
1 kilowatt — 3,415 - 
l boiler horse-power = 33,47 T is 


1 myrawatt = 34,150 js ” 

Tos last two are practically the same, differing by only 2 per 
cent. The usual practice is to rate water-tube boilers on the basis 
of one boiler horse-power per 10 sq. ft. of heating surface. With 
modern plants, notably those in marine service, operating from two 
to five times this rating, the ordinary method of determining nominal 
boiler capacity could be stretched 2 per cent. without materially 
affecting the present rating—t.e., the boiler might be rated at 
34,150 B.Th.U. per hour for each 10 sq. ft. of heating surface, instead 
of at 33,479 B.Th.U. per hour for each 10 sq. ft. of heating surface.. 

The myrawatt as a unit of boiler or producer output, and corres- 
pondingly a unit of input to all kinds of dynamical machinery, is 
fixcd in value by the watt, and by its very sound gives a clue to its 
meaning. 

To compare efficiencies of direct-connected units end eliminate 
the various factors of quality of steam, pressure and vacuum, the 
term “ B. Th.U. per kilowatt-hour " has been used. If we used the 
term myrawatt, Ka 


il | tput 
Per cent. overall efficiency =: 10 x kilowatts out pu 


myrawatts input ` 

Also, with the thermal efficiency of the ongine known, the heating 
surface in the boiler room is detern.ined (assuming the 10 sq. ft. rule), 
thus: Two kilowatts per myrawatt input to an engine is equivalent 
to 20 per cent. thermal efficiency of the engine, and the heating 
surface in the boiler room equals kilowatts engine output x 10/2. 
Obtaining an exact figure of the sam? with the boiler horse-power 
unit involves a tedious operation. 

The efficiency of internal combustion engine-driven units of all 
cycles, such as Diesel, Brayton, Otto, &c., is determined by rating 
the heating value of the fuel in myrawatts. 

With hydraulic machinery the input to the wheels would be in 


* Peper read before the American lustitite of Electrical Engineers, 
slightly abbreviat :d. 


myrawatts. Thus in the term myrawatt lies a simple, logical and 
universal means of comparing outputs and inputs of all classes of 
energy converters, the meaning of which will be clear to all engineers 
wherever a piece of electrical machinery is to be found. 

LI 


THE USE OF A LARGE LIGHTING BATTERY IN CON- 
NECTION WITH CENTRAL STATION SUPPLY. 


— 


We give below an account of the discussion which took place 
in London on Mr. F. H. Whysall's Paper on this subject. An 
abstract of the Paper appeared on p. 752 of our last issue. 


Mr. J. S. HianrrELD considered that the first importance, particularly 
in connection with a high tension transmission system where the supply 
was given to the consumer in the form of continuous current, was the 
great security given by the use of large batteries near the source of supply. 
In that direction the battery gave an advantage which no other plant 
could give. Further, the battery not only enabled the power station to 
run with a better efficiency, but it also relieved the trunk mains and the 
sub-station machinery, and in considering whether the battery should be 
used all those elements had to be taken into account. They had to set 
against the cost of the battery the cost of the plant of the power station, 
cost of the trunk mains and cost of the sub-station plant, and from that 
point of view a saving could in most cases be shown and a case made out 
for the use of batteries of considerable size on nearly every system. lt 
had to be remembered, however, that the advantage of the battery from 
the point of view of taking the peak load was rather in the opposite 
direction to its advantage from the point of view of security because if an 
accident happened at the time of peak load the battery would be partly 
run down, and therefore the battery could only really be partly used for 
both purposes. Nevertheless, he. was quite satisfied about the value of 
large batteries. "The method of control was of the greatest importance, 
and would permit of much discussion, but for a general lighting and power 
load he thought that the best solution was the use of a hand-controlled 
booster for charging and discharging, and he would also like to have a 
short-circuiting switch, so that in the case of a very bad accident it could 
be rapidly closed and the booster saved from destruction. He quite con- 
firmed the author's remarks about efficiency ; they had experienced no 
trouble with four quite large batteries, on which the efficiency was always 
taken at 74 per cent. He was also very anxious to have a better method 
of charging for maintenance. The present system always handicapped 
the man who looked after his battery best, and who always thought that 
he was paving for people who looked after their batteries least well. He 
wished the batterv makers would elaborate some satisfactory system, so 
that one would feel that one was getting one's money's worth. 

Mr. E. C. MCKINNON was sorry to notice that although the battery at 
Manchester would have been in use three vears in March next, and that 
the Paper was based on results obtained over two complete years’ working, 
they had only been given the first vear's results. It was possible with a 
new battery, by heavily overworking it and stinting its charge, to obtain 
for a year or two altogether too high a commercial efficiency, with the 
result that the life of the plates in the battery was impaired. He did not 
wish to suggest that batteries were of poor efficiency, but simply that it 
should not be laid down that because Manchester had obtained an effi- 
ciency of 70 per cent. and 75 per cent. this figure should be regarded as 
the standard in all stations. The life of the plates was proportional to 
the number of charges and discharges, and could not be expressed in 
terms of years, so that, in his opinion, the cost of maintenance should be 
based on the extent to which the battery was used in a given period, as 
adopted in the U.S.A. The wooden separators were not specially im- 
pregnated, as stated, but specially treated to remove all the resin and 
wood acids. Aluminium ’bus bars were mentioned in the Paper, and he 
would like the author to tell him whether there had been any trouble with 
them in the battery room. It was also stated that the increased use of 
large batteries in central stations was chiefly duc to reduction in first cost, 
cost of upkeep and improved reliability, but he submitted that a very 
important reason was that central station engineers had realised that it 
paid to look after a battery. He suggested that a recording hydrometer 
should be used. It was used in many large batteries in America and in 
some in this country, and was found to be very useful. He thought the 
author's recommendations to large consumers to instal batteries and 
obtain power rates for charging would be warmly welcomed by battery 
makers, but would it be accepted by central station engineers ? As to 
the size of the battery, that again was a matter for consideration from all 
points. A small battery, #.e., one just large enough to deal with the load, 
would be cheap in first cost, but its commercial efficiency and durability 
would be less than one with a reasonable margin. As regards weight, 
their tender for the Manchester batterv was lower than that accepted, 
although their battery was 40 per cent. heavier, which was considered 
an objection by the City architect. He contended, however, that tho 
heavier the battery the more durable it was likely to be, maintenance costs 
would be lower and during a 15-year maintenance period there would be 
far less disturbance of normal working conditions brought about bv 
repairs to the battery. To any engineer who still held that maintenance 
was exceedingly heavy, operation difficult and a prolific source of worry 
and trouble he would quote the author's remark that ‘‘ the battery has 
fully justified itself ; go and do likewise.” 

Mr. A. M. TAYLOR said that in regard to the capital cost figures in the 
Paper, the author had hardly done the battery justice. He was glad to 
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tentions which he (the speaker) had put forward in theory regarding the 
savmg in coal, which worked out to something like £9,000 per annum. 
With such an enormous saving it would pay an engineer to invest £18,000 
in batteries for standby purposes without getting on to the margin of 
Joss. The total figure for the maintenance, interest and sinking fund on 
the battery and apparatus was of the order of £3,400 per annum, and 
therefore it was perfectly obvious that out of the saving above referred 
to it was possible not only to pay for the whole of the battery, mainten- 
ance and sinking fund, but also have sufficient to pay for a second 
battery, which would save more coal still. He ventured to say that they 
would never find any steam plant to come anywhere near the £2. 10s. per 
kilowatt shown by the batteries for standby capacity. He disagreed 
with the opinions recently expressed by various engineers that the battery 
was of no use because of the large extension of alternating-current plant, 
and he considered that the battery was really valuable in a station that 
combined alternating-current distribution with continuous current supply. 
Considering all the saving to be effected by the battery it would pay to 
introduce rotary converters capable of running in the reverse direction, 
using them to take the enormous discharge from the battery and to send 
it right away to the alternating-current mains, using it as an alternating- 
current standby. That would only add 42 or £3 per kilowatt, which 
would easily be wiped out by the saving. They had, therefore, by no 
means arrived at the end of the battery through diminution of direct- 
current plants. In regard to the question of charge and discharge, 
Manchester had exceptionally favourable conditions because of the 
combination of the traction and lighting systems, which was a very 
valuable feature indeed, and was equivalent to getting rid of the booster 
difficulty. At Birmingham he had devised a method by means of which 
it was possible to get a ratio of double the discharge value with practically 
the rame switehzear, thereby reducing the kilowatt rate in the boosters 
by something like 30 per cent., which was an immense reduction compared 
with the original method of coupling boosters solid. 

Mr. E. S. Jacos said there were one or two figures with which he could 
not agree. The author gave the capital charges for the battery based on 
10 years, and for the steam plant based on 20 years. After 10 years the 
capital charges on the battery would be nil, and the saving. instead of 
£1,000, would be £2,600, though probably an enyineer to-day did not like 
to look forward to what would happen 10 years later. If the capital 
outlay of the battery were written off in 20 years the saving per annum 
would be something like £2.000, and that. he considered, would be a fair 
basis of comparison. Further, steam plant when scrapped had no value, 
cr very little, whereas the battery had about 20 to 25 per cent. of its 
original cost in scrap metal, that again would improve the comparison. 
Mr. Hightield had raised the point that battery men should take into 
account the fact that certain battery users trcated their batteries well, 
but it was impossible to distinguish between uscrs. 

Mr. W. FExNELL wished to emphasise the question of loan periods. 
Any good accumulator company would enter into a maintenance con- 
tract promis:ng to leave the battery at its full capacity at the end of 10 
vears, but, on the other hand, the Local Government Board had fixed the 
loan period for scven years on the ground that there would be no battery 
nt the end of that time. One or the other was wrong, and, in his opinion, 
it was the Local Government Board. It was of the greatest importance 
that influence should be brought to bear upon them to extend the period 
of battery loans. With regard to boosters, it seemed an extraordinary 
thing to him that, while on the Continent large switches were used and 
boosters hardly used at all, in this country everyone had zone mad on 
boosters. His own experience of boosters was unfortunate. In the 
matter of security, a point which had not been mentioned was the adop- 
tion of batteries with gas or Diesel plant, both of which were liable to 
sudden failure, and in that connection they had recently, owing to an 
unfortunate delay in the delivery of plant, been running every evening 
with the whole of the gas engines at full load and the battery discharging 
at a two-hour rate on the peak. & 

Mr..P. V. McManow showed two curves of batteries installed at the 
Angel sub-station of the City & South London Railway in support of the 
author's contention that it was worth while to put in a battery. 

Mr. Rocer T. Smita said he thought it might be of interest to give a 
few figures in the case of two batteries working in two sub-stations, the 
combined capacity of which was only about half the output of the Man- 
chester battery working on a very infrequent traction load where in 
general there was a very rapid charge during a period reckoned in minutes 
and a very rapid discharge during a period also reckoned in minutes, 
instead of in hours. Therefore he was going to hand in for publication 
a table showing the effect on the Great Western supply station at Park 
Royal, for traction, power and lighting, for what happened on that day 
a week ago, giving the figures with and without batteries. The supply 
was high tension three-phase to two sub-stations, each with a battery in 
parallel with the low-tension continuous current side of auto- converters, 
and the figures given represented the maximum load conditions just before 
six o'clock in the evening. "They were to some extent calculated, but the 
calculations appeared to be reliable. It was found that the maximum 
load on the generating station with batteries was 2,720 kw., while without 
the batteries it was 3,870 kw. The station load with the batteries was 
actually taken by three steam sets, whereas without them five steam sets 
would have been required. The daily load factor on the steam plant with 
the batteries, corresponding to the figures given by the author, was 58 
per cent., and without the batteries 41 per cent., showing an improve- 
ment in load factor of 17 per cent., which compared with the author's 
figures of 13:1 per cent. in the summer load and 14°7 in the winter load. 
Of course, the percentage gain in load factor due to a battery simply 
depended on the percentage of the total out put passing through the bat- 
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tery. That had not been given by the author, but he would suggest that 
the most economical amount of the total output to go through the bat- 
teries was’ between 15 per cent. and 20 per cent., and he would be glad 
to know whether the author had any figures of that sort for his battery 
in Manchester. In his table the liehting load slightly increased from 
about 200 kw. to a maximum of 550 kw. and the traction load varied 
repeatedly from 300 kw. to 3,000 kw. To sum up the advantages in the 

articular case he was considering where the traction load predominated, 
it appeared to him that, firstly, the batteries permitted of a machine load 
factor of 85 per cent., and at periods of heaviest load, t.e., between tive 
and seven in the evening, they had lately obtained a machine load factor 
of 95 per cent., Secondly, they allowedthe traction load and the lighting 
load to be in parallel with each other on the high-tension ‘bus bars, and 
although the traction load varied 1,000 per cent. in a very short time 
there was no difficulty with the batteries in kceping a + or — 4 per cent. 
variation on the lighting ‘bus bars. He might mention that for the last 
six vears they had been doing exactly what Mr. Taylor had proposed tq 
do, i.e., looked upon the battery as a standby for the alternating-current 
high-tension side. The third advantage was that without baftepies 
66 per cent. more steam plant would be needed to take the peak loads, or 
an increased steam consumption of 134 per cent. The advantages for a 
traction load were not quite the same as for a] ghting load, but they were 
both equally important. Regarding the term “ load factor,” it was really 
the duty of authors to say exactly what they meant by this term. Hg 
therefore suggested that Mr. Whysall should add a little equation to his 
Paper showing exactly what was meant. 

Mr. C. P. Sparks said, with regard to the position of the battery, that 
so far as a general supply was concerned he was of opinion that it should 
be placed in the sub-station instead of in the generating station. fp the 
case of Manchester the battery was put in the generating station fur yery 
special reasons. He did not want to criticise those reasons, but he 
thought thev would be misled if they took it that in all cases the battery 
should be put in the generating station because of the excellent resulta 
obtained at Manchester. Regarding the question of the future, the Man- 
chester battery was giving most economical results to-day, but the de- 
mand there would continue to grow at a rapid rate, and in 10 years’ time 
the 3,000 kw. battery would be a very small affair when compared with 
what it was now, and he doubted whether it would be as useful or a3 
economical when they came to look forward. He had had a little expe- 
ricnce of one of the sub-stations on the City & South London Railway 
and he could state that with a demand of 900 kw. to 1.000 kw. on thc 
peaks the average supply taken was about 400 kw., and that 400 kw. 
demand during an eight or 10-hour day did not vary more than 20 kw. 
It was so steady that one could never believe that there was that irre- 
gular train service during the day. The load factor was of the orcer of 
some 90 to 95 per cent. 2: 

Mr. A. Hutt considered the author's criticism that for large currents 
the self-regulating switch was rather cumbersome was not justified. They 
had practically never been manufactured in this country for a large size, 
but on the Continent they had been used very considerably, and one firm, 
Siemens-Schuckertwerke, had made es many as 77 such switches for 1.000 
amperes and over in 4 years and they had become quite a special kind of 
switchgear. He showed two slides of a switch, a special feature of which 
was an arrangement allowing the number of leads from the regulating 
cells to the switch to be reduced by about half. It was also very reliable 
in cases of breakdown. 

Mr. A. M. TayLog wished to say, in regard to the switches referred to 
by the last speaker, that when putting in the Birmingham plant they had 
offers from the Siemens-Schuckertwerke people, but at that time they 
seemed very averse to dealing with the heavy currents transmitted 
through travelling contacts, and they eventually had to be content with 
a switch which would only carry 6,000 amperes instead of 17.000 am peres. 

Mr. F. H. WnavsaLr. in reply to Mr. Highticld’s remark that a battery 
was of no use after the period of discharge, said that the battery at 
Manchester was chiefly used for a peak load supply, but it was also regar- 
ded as an emergency battery, and he would point out that the time whey 
the battery was most fully discharged usually occurred when the load was 
falling very rapidly. Mr. McKinnon drew attention to the amazing 
saving given in the Paper for the first year. He sympathised with him t9 
a certain extent, and confessed that he should not like to be obligad to 
reproduce those figures year after year. It was quite natural toex peal b tt c 
resulta when a battery was quite new. Aluminium was only useg for the 
switchboard, not for the battery house. Mr. Taylor had drawn attention 
to the saving effected by the battery apart from its own standby capacity. 
That really was a very important point, and, referring to the storm loj: 
diagram in the Paper. he would call attention tothe fact that the value o 
the battery in that case was not in proportion toits own capacity, but was 
due to the elasticity that it gave to the system enabling them to get more 
boilers away than they had at the commencement of the darkness. Mr. 
Taylor had referred to the advantages that Manchester had in haying tb? 
battery arranged for traction and lighting, and spoke about the adyantig: 
of the boosting arrangement for that reason. He was sorry to Riye ty 
tell him that that was not done now, and that the lighting battery bid 
now been entirely separated from the traction system. Mr. Jacoh was 
quite right in saying that the term of 10 years was distinctly to the dis- 
advantage of the battery, and that the life of the battery was really much 
longer than that; as a matter of fact, Manchester had a maintenance 
contract for 15 years. He quite agreed that the Local Goyarument 
Board's loan period of 7 years was too short. The point about d dern 
of a battery was very interesting and had not occurred to him. Several 
speakers had made comparisons between the practice in this country and 
on the Continent, but to his mind it was really only a question of what 
duty one ex pected to get from the battery. If it was to be an emergency 
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battery a temat ng se. Should be installed, but if it was to be a peak- 
load battery then he Wiz Yt. one should have a booster combination 
* With short-cireuiting gie for emergency conditions. Mr. Sparks spoke 

Jum the battery being LOO small for the scheme after a lapse of years, 
[n of course, the proper thing to do was to extend the battery and keep 
a constant ratio to the plint instilled. He was very pleased to see Mr. 
" it’s slides, but, personally, he had found it very difficult to obtain any 
information about the self-regulating switch of large size. | 


THE LONDON, BRIGHTON & SOUTH COAST RAILWA 
ELECTRIFICATION. | 


The board of directors of the L.B. & S.C. Railway Co., as stated 
in the half-yearly report, have now decided to proceed with the 
equipment of the whole of their suburban system comprised within 
the area extending from London to Croydon, Purley and Coulsden, 
and from London and Sutton to Cheam. Active steps are being 
taken towards the execution of the work, the extent of which is 
shown in the accompanying map. 
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SE BURBAN NETWORK OF THE LONDON, BRIGHTON & SovTH Coast RAIL- 
WAY, SHOWING THE LINES TO BE ELECTRIFIED. 


he board, it was stated, had arrivcd at this decision after long 
and careful investigation of the conditions governing the suburban 
traffic, in view more especially of the excellent results obtained from 
the limited electric service now running, and of the steady growth of 
the competition for this traffic by other means of transport. 

The service on parts of the present system have been operated 
glestrically for over three years. Previous to the development of 
glectric tramways in the southern district of London 8.000,000 pas- 
eengers per annum were carried over the South London line. The 
result of electrifying the L.C.C. tramways was that by 1908 this 
pymber had shrunk to something like 3.000,000 passengers, with a 
consequent diminution in the revenue of the railway company, and 
little or no compensation on thc reduction of working expenses. 

The introduction of electric traction on this section resulted in the 
number of passengers not only being brought back to that originally 
carried by steam before the competition of the electric tramways 
first started, but in an incresae of about 2,000,000 passengers. making 
a Lotal of about 10,000,000, with a corresponding increase in revenue. 
Little or no alterations in the fares were made when electric traction 
was introduced, so that the increase in receipts was practically pro- 
portional to the increase in passengers carried. 
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On the Victoria-Crystal Palace line competition had nct ben felt 
so severely, both in consequence of the distances bzing longer and 
of the tramway and motor omnibus services not having b2en so 
extensively run in this region as in the area ser-ed b; the South 
London linc. At the same time, the increase during tho first 18 
months of service has been most remarkable, and there is no doubt 
that before coming to such an important decision the directors must 
have satisfied themselves as regards the increase in traffics brought 
about by electrification. i 


Attention is justly called by the directors to the fact that therc is 
ever-increasing competition, which is only just commencing in tho 
outer circle of the euburban area ; motor omnibuses run to Purlcy, 
giving a service which does not exist on the railway at present with 
steam services. 

The directors must certainly also have had in mind the fact that 
by suppressing practically altogether the usc of steam on the wholo 
of their suburban system considerable saving in locomotive expenses 
must necessarily follow, whilst it is hardly possible that with tho 
limited electrification at present in operation any such economics 
have been effected. 

It is interesting to note that after four years of practical experienco 
the single-phase system has obviously proved a success. and will bs 
continued in the extensions. 

The sections to be electrified comprise four tracks between Palham 
and Croydon and Bricklayers’ Arms (just north of New Cross) and 
Croydon, three tracks between London Bridge and Bricklayers’ 
Arms, and four tracks from Croydon to Purley, the remaining sections 
being two track roads. | 

The amount of electrification so far carried out, including all 
sidings, expressed in miles of single track. at the present moment 
amount to 70 miles. The section now proposed to be electrified, 
reduced to single track and including sidings. amounts to nearly 
150 miles, this bringing the total electrification up to 220 miles, 


| which will constitute by far the largest electrification ever under- 


taken by a railway company in this country. The present rulling 


: stock, as far as the electrical equipment is concerned, consists of 


90 motor coaches, and in round figures another 200 motor coaches 
will be required to operate the extensions. — — 

It is interesting to note that the supply of clectricity from the 
London Electric Supply Corpn. has proved so satisfactory that it is 
intended to purchase all the electricity required for operating the 
suburban system from this company, which will mean the installa- 
tion of additional plant of something like 40,000 kw. to 50,000 kw. 
thus making the station of the London Electric Supply Corpn., at 
Deptford, including its present output, one of the. if not the. largest 
power stations in this country. 


“Some Electrical and Chsmical Effects of the Explosion 
of Azoimide.’’—A Paper describing some experiments on this 
subject was read before a recent meeting of the Royal Society 
by the Rev. P. J. Kirkby and Mr. J. E. Marsh, F.R:S. The 
experiments consisted in explcding azoimide gas (HN,) at low 
pressures between two insuletcd coaxial cylinders, of gilded 
brass, connectcd to the tcrmine!s of 2 battery with a pressure 
of ebout 105 volts. The quantity of clectricity thet reaehcd 
one of the cylinders wes measured by a ballistic galvanometcr 
erd compared with the quentity of ges exploded. The results 
show that, in every case, the number of molecules of gas 
explcd«d wes more than 100,000 timcs the number of pairs of 
gascous ions observed. This disproportion indicates that the 
atoms of the gas when separatcd by the explosion do not 
carry electric charges. The gascous ions are probably produced 
by favourable coliisions of free atoms in the proccss of forming 
the products of the explosion. The clectriez] effects are ob- 
scurcd by inserting a rcsistence in the circuit. The lowest 
pressure at which azoimid? wes observ. d to explode was 11 mm. 
This limit depends on the eppzratus or on the method of 
explosion. Azoimid» is not absorbed by dry P,0, but is 
rapidly absorbed by it when the P,O, has taken up water 
vapour. This absorption is probably due to the action of 
phosphoric acid. A deposit was found in the inside of the 
explosion chamber. This proved to be a transparent crystalline 
copper salt of azoimide, and it was explosive. Its crystalline 
character distinguishes it from the amorphous black powder 
formed by the exposure of copper or brass to moist ezoimide. 
It had been formed by the series of explosions. 
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ELECTRICITY SUPPLY TABLES AND DATA. Mi 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician” for Jan. 3. This Supplement 
consists of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with our issue of the 10th. Table I., Electricity Undertakings 
with no Tramway Load, was published with the issue for January 24; 
and Table Ia., Electricity Undertakings taking Supply “in Bulk," 
and Table IL, Electricity Undertakings with both Lighting and 
Traction Load, are published this week. These will be followed, 
on February 7, by a complete Alphabetical Index to Tables I. to VI. ; 
and the series will be completed by the publication with a later issue 
of Tables VII. and VIII., dealing with Electricity Works, Tramways 
and Railways in the Colonies and some places abroad.4 
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THE MYRIAWATT. 


Truly units are in the air. It is only a few weeks ago that 
we were complaining of the multiplicity of units, or suggested 
units, and the complication of literature by unnecessary 
names. This week we publish a statement that is being 
circulated in the United States to the effect that vet another 
unit—to wit, the myriawatt—has been approved at a joint 
meeting of the Standards Committee of the American 
Institute of Electrical Engineers and of a committee 
specially appointed by the American Society of Mechanical 
Engineers. As mav be judged by the name, the myriawatt 
is 10,000 watts or 10 kw... Its use was suggested in June 
last by Messrs. H. G. Storr and H. O’NEILL in a Paper which 
they read before the Annual Convention of the American 
Institute of Electrical Engineers. This Paper we also 
reproduce, almost in full. 

Not only did the joint meeting above referred to approve 
this unit, but they went further, and resolved that Mr. 
C. O. MaiLLoux be requested to bring the resolution before 
the notice of the special committee on prime movers recently 
appointed by the International Electrotechnical Com- 
mission. We understand that this was done at the meeting 
held during the present month at Zurich, but that no action 
was taken. 

We fail to see any substantial ground for the introduction 
of the proposed new unit. The idea is that it will facilitate 
the expression of overall efficiency ; that the input of heat 
at one end of a transforming system consisting, for example, 
of boilers and turbo-generators, will be expressed in myria- 
watts and the output in kilowatts, and consequently the 
overall efficiency will be found very easily. But it is surely 
much more rational to use the kilowatt all through for such 
a purpos>, This has already b2en done (for example, by 
Mr. H. M. Hosarr) and gives the efficiency direct, whereas 
by using the myriawett an additional 10 is introduced, 
which requires another factor of 10 in order to remove 1t 
from the calculation! The sole ground with a shadow of 
reasonableness in it for the introduction of this new unit is 
that the myriawatt is very nearly equal to a “ boiler horse- 
one of those illogical units which has no true con- 


power," 
The * horse-power "is 


nection with any other quantity. 


. bad enough in this respect, but it has the respectability of 
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age abonis, and W “Sy "be treated with some regard on 
(hat account, The boler horse-power is an American unit 
based on 30 Y». of steam per hour raised from water at 
100°F. to a pressure of TO Ib. per square inch. Itis entirely 
There 
are, of couse, small differences in this unit in different 
countries, which it is to be hoped will be smoothed out 
in due time, but that is no reason for bolstering up 
Thermally 1 H.P. 
is equal to 2,547 B.Th.U. per hour, but a boiler horse-power 
Obviously there is no sort 
of relation between the two, though it may be sup- 
posed that under certain conditions 1 boiler H.P. is capable 
of producing 1 mechanical H.P. by means of a steam engine 
That, however, is a very 
shaky basis on which to define a unit of power when the 
power ultimately obtainable from a given boiler depends 
upon something entirely outside it—namely, upon the 
With Mr. FERRANTI'S new steam turbine a 
given boiler might produce double the horse-power that it 
This particular unit seems 
to be on a par with “ nominal horse-power," which has 
What 
the engineer wants to know is how much steam his boiler 
will give, not how much horse-power he will get-—appa- 
In due time the term “ boiler 
horse-power " should disappear like other irrational units ; 
otherwise unfortunate students will be called upon to ex- 
plain why it is equal to 33,479 B.Th.U. per hour, and what 
13 the mystic relation between these and the kilowatt, which 
is equivalent to 3,414 B. Th.U. per hour, and the recognised 
It is also difficult 
to sec whv there should not be, for example. a gas producer 
horse-power, which, on account of the higher efficiency of 
the gas engine, might perhaps be defined as being equiva- 
lent to 22,123 B. Th.U. per hour; this would give someone 
theopportunity of introducing yet another unit intermediate 


illogical to have more than one horse-power. 


another unit having no scientific basis. 


is 33,479 B.Th.U. per hour. 


used in conjunction with it. 


steam engine. 


would with certain other plant. 


fortunately died a natural death through inanition. 


rently with inefficient plant. 


horse-power of 2,547 B.Th.U. per hour. 


between the kilowatt and the mvriawatt. 


All these units are interesting to certain classes of engi- 
We trust that 
the Electrotechnical Commission will see the advantages 
of simplicity and of adopting only those units which are 
There is nothing to pre- 
vent anybody from rating their boilers in kilowatts, tens of 
kilowatts or hundreds of kilowatts as they may think fit, 
but there is no need to complicate literature by unnecessary 


neers, but we fail to see any utility in them. 


useful rather than ornamental. 


terms. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, port 
free, on receipt of published price, adding 3d, for books published under 98, Add 
10 per cent. for abroad or for foreign books.) 

emcee 


Electric Lighting and Miscellaneous Applications of io city : 
y WS. 
(New York, 1912: Tre Macmillaa Co. London: Mez- 


A Text-Book for Technical Schools and Colleges. 
FRANKLIN. 


millan & Co.) Pp. vi. 299. 10s. 6d. net. 


We have been reminded, in the case of this book, that our 
À copy was sent 


sins are sure to find us out sooner or later. 
us for review in July, and for reasons which will, we think, 
appear later, we did not write the review immediately. Nemesis, 


however, was wide awake all the time, and in September a 
second copy arrived, so that for very shame we were forced 


to “ get a hustle on " and clear it up. 


. We must frankly say that we are quite at a loss to know 
what particular grade of reader this.tvpe of book—of which 
there is an increasingly large output from the United States 
is intended to reach. It is too advanced for the reader who 
knows nothing of the subject : it is too diverse for the specialist ; 
and it is not written in a style to hold the attention of the elec- 
trical man who likes to read of the work on which he is engaged. 
It has become a commonplace that electrical engineers are 
never so happy as when talking shop or reading shop ; but, in 
the latter case, it must be attractively presented. 

In the 299 pages comprising this work the author has been 
at considerable trouble to present us with a great deal of detail 
on many different subjects. There are nine chapters, and two 
appendixes. Starting with installation and operation costs, 
we are taken through distribution and wiring, alternating- 
current lines, photometry, interior and street illumination 
and matters pertaining thereto, electrolysis and batteries, and 
the telegraph and telephone. Much learning is displayed in 
working out relations between cost and selling price, resistance 
and reactance, sag in overhead lines, intensity of illumination 
and calculations regarding electrolysis. In view of all the work 
involved, we suppose there is some justification for the price of 
10s. 6d., but from the standpoint of value to the reader this 
sum seems excessive, and we cannot predict any considerable 
demand for the book in this country. 

The author appears to have avoided grammatical inaccu- 
racies, and the type is clear. The book is not badly bound, and 
there is a good index, but there are too many footnotes, which 
are always a nuisance, and should be shunned by those who 
wish the'r books to be readable. 

If the book is seriously intended for the British market, there 
are certain details which should receive attention in the next 
edition. The term “flat rate " as applied to a system of 
charging means a fixed price per unit here; in the United 
States it means a contract sum per annum. “ Excess indi- 
cators," or current limiters, are recommended in preference to 
meters, so as to enable the `“ flat-rate " system, as it is termed, 
to be used, with a view to simplicity. There are very few 
British engineers who would agree with the author on this 
point. We are well aware that many people consider the 
United States to be far in advance of this country with regard 
to electrical developments; and certainly it appears that 
wherever two or three are gathered together the place of their 
gathering is called a “city,” and electricity is used. But in 
the larger towns, as, for instance, Chicago, great care is taken 
to meter every unit sold, and to maintain the meters in good 
condition. The present reviewer thinks that it is absolutely 
essential that both output and sales should be metered—but we 
must not digress. 

We seriously quarrel with the author over his definition of 
diversity factor. We take the opportunity of drawing atten- 
tion to this, as we have lately noticed a tendency among British 
engineers. to be careless in this matter. When Mr. Arthur 
Wright first introduced the term, he defined it as the sum of the 
consumers’ maximum demands, divided by the actual maxi- 
mum load at the generating station. It will be at once seen 
that the number expressing the diversity factor cannot be less 
than unity. Mr. J. F. C. Snell has followed out this usage in 
sundry important Papers which he has written, and it has, 
in fact. been generally accepted. Mr. Franklin, however, 
inverts the fraction, and presents us with the reciprocal of 
diversity factor, which cannot, of course, be greater than unity. 
We believe, moreover, that this method is favoured by the 
National Electric Light Association. 

There is only one half-tone illustration, although there are 
many of a diagrammatic character. The half-tone represents 
a gentleman's face, illuminated in three different ways. The 
first is by an arc lamp, and the shadows are harsh ; the second 
is the best, being illuminated from a broad source, from one side, 
and the shadows are soft. In the third, the light is absolutely 
uniform, and there are no shadows. The expression of the 
face in this instance looks like that of a soul undergoing the 
torments of Gehenna—where, if the popular notion is at all 
accurate, we may suppose the lighting to be as uniform as can 
well be conceived. = , i4 um A. J.C. 
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Electrical uries, By C. A. Laurrer, M.D. -(London: Chapman 


ll.) Pp.77. 2s, net. 

no is a book which we can recommend to the attention 
of every electrical engineer, for although that part of the in- 
formation given therein which deals with the precautions 
that must be taken to prevent electrical injuries is, or should 
be, common knowledge, that part which deals with the patho- 
logy of these injuries and their proper treatment will be 
fresh and will certainly repay studv. About half the book 
is devoted to a consideration of electrical injuries proper, which 
the author divides into flash injuries, such as ‘‘arc-eye,” and 
burns, and shock. There is also some information regarding 
criminal electrocutions which will certainly be news to most of 
our readers. There is all the difference between electrocuting 
a man unintentionally and doing it on purpose. I4 the second 
part of the book some useful hints are given regarding the 
upkeep of general bodily health, a subject which is as impor- 
tant to the electrical engineer as to other members of the 
community. Although the book is written by an American, 
most of its contents are applicable equally in this country and 
in the United States. 


Exercises in Physiological Optics. By G. J. Burcu, M.A., D.S-., 
F.R.S. (Oxford, 1912: Clirendon Press.) Pp. 164. 4s. net. 


Physiological optics is à branch of knowledge whose boun- 
dries are scattered and ill-defined. Treatises on the subject 
differ widely in the range of matter included. They radiate 
informition, in fact, in a highly selective manner according as 
the author is à physician or a physicist, the former inclining 
to the physiology and the latter to the optics—the subjective 
and the objective view of the science. So much is this the 
case that it is possible to take two books with the title of 
physiological optics and to find scarcely any of the subjects 
d2zlt with common to them both. The present excellent little 
hand book is an example of treatment from the physicist’s point 
of view, and shou!d prove of the greatest valuc in the training 
of s;ud^nts in this phase of the subject. It contains practical 
working instructions for some 60 laboratory experiments, 
which Dr. Burch is in the habit of giving his students at Oxford. 
l'or the purpose of the book the experiments are groupcd into 
six soctions und^r the headings of—(1) Dioptrics, (2) dioptrics of 
the cye, (3) judgments of the cye, (4) s:nsations of the 
cyo, (5) measurements of colour sensations, (6) experiments 
with fleshing light. 

Some of the experiments are accompanicd by a certain 
emount of general explanatory and critical matter, which 
in places might with advantage have been increased. At 
times there is an impression of " scrappiness,” and it is not 
always easy to see why certain experiments have been included, 
2s there is no explanation of their precise bearing on any im- 
poriant phzse of the subject. The results of some experiments 
msy be curious and interesting, but we think this should not 
confer on them the right to have a place in the course unlcss 
they throw light on some fundsmentel principle or practice] 
eppliestion of such principle. For instance, we could have 
dispensed with Section HI., on judgments of the eye, which 
is mainly concerned with optical illusions, : ard we should have 
lik d, instead, a serics of experiments explaining the right 
principles on which patients should be presz tibed spectacle 
lens s, end the effect of iris aperture and chromatic aberration 
and sh? -rpness of d»finition. It would be unfair, however, 
to critic se the book on account of its omissions. [tis obviously 
intend d to be used as an adjunct to lecture demonstrations 
and explanations, and it is unfortunate that the abbreviated 
title on th» outside of the book is * Physiological Optics." 
A book which lacks even a sections! drawing of the human eye 
shou'd hardly be given this title, even as an abbreviation. 

The opening experiments in the first section are some of th? 
most useful in the book and familiarise the student with the 
proper.ies of lenses. The methods used are most simple, and 
anvone could practise them with home-made apparatus. The 
student who takes the trouble to make these simple measurements 
will learn more in an afternoon than by a week of book work. 
Section 2 on skiascopy, deals with the ophthalmometer and 
with certain aspects of sight-testing, including a very ingenious 


! 


method of producing point sources of vanishing visibility. 
After section 3, referred to above, the experiments deal mainly 
with colour vision, after images, tests for colour blindness, &c. 

Throughout the book many us2ful practical laboratory 
hints are given and novel devices are described which wiil make 
this work a real acquisition to the optical laboratory. 


WIRELESS ATMOSPHERICS IN THE MEDITERRANEAN. 


BY CAPT. C. G. CRAWLEY, M.I.E.E., R.M. ARTILLERY. 


The following notes with regard to the prevalence of atmo- 
spherics in the Mediterranean were made by me in one of the 
ships of the Mediterranean Fleet between May and September, 
1908, and may be of some interest at the present time when the 
source of such disturbances and the conditions most favourable 
for their production are being so prominently discussed. 

The results of these observations appear to agree generally 
with the conclusions drawn 10 years ago by Captain, now Vice- 
Admiral, Jackson, F.R.S., and published in the ** Proceedings " 
of the Royal Society, London, 1902, Vol. LX X. 


Daylight Watches (4 a.m. to 4 p.m.). 
Dry bulb | Wet bulb | Difference 


! 


Average Number Baro thermo- | thermo- | b.tween 
strength meter A 
of meter. meter. |Dry & Wet 
of atmo- Mean : 
aher oi watches. wada Mean Mean M«aa 
P ' 8- | reading reading. | rcacding:. 
None . ......... 268 3012 | 7365 70-3 3-2 
Slight ......... 57 "3003 | 73-2 70-2 3-0 
Strong ....... o8 29.08 | 750 70-5 4-5 
Mean readings ve 3008 | 737 79:3 34 
Total ......... 383 A | GP EA " 
Night Watches (8 p.m. to 4 a.i.) 

Nonce .......... | 78 30000 | 711 ! 693 ' 1-8 
Slight ......... 96 3009 | 701 | 690 | " 
Strong ....... : 88  , 30-08 70-9 | 088 ' 2-1 
Mean readings — ... | 3009 , 707 | 690 17 
Total ......... 262 | T — T eee 


Notre.— Daylight Watches.—Atmosphcrics were prevalent during 30 
per cent. of the total number of watches, 15 per cent. strong and 15 per 
cent. slight. 

Night. Watches..—Atmospherics were prevalent during 70 per cent. of 
the tota] number of watches, 34 per cent. strong and 36 per cent. slight. 


The average strength of atmospherics during each watch of 
four hours was noted, as described in the tables as None, 
Slight or Strong. “ None " signified no atmospherics at all, 
or atmospherics so slight as to be negligible for practical pur- 
poses. ‘‘ Slight” signified atmospherics which interfered with 
communication only when signals were weak, and then not to 
any great extent. ''Strong" signified atmospherics which 
seriously interfered with communication. The barometer 
and thermometer readings were taken at the end of each watch. 
the barometer being in the Admiral’s lobby, the thermometers 
on the fore bridge. 

From the readings given in the adjoining Table it will be 
noticed that “ Slight’ atmospherics, when compared with 
" None,” showed on the average— 


(a) A decrease in barometer readings by day and the same 
barometer readings by night. 

(b) A decrease in dry bulb thermometer readings. 

(c) A decrease in wet bulb thermometer readings. 

(d) A decrease in the difference between dry and wet bulb 
readings. 

“Strong " atmospherics, when ‘compared with." Slight " and 
with “ None," showed on the average :— > 

(a) A decrease in barometer reudines. 

(b) An increase in dry bulb. readings by diy and an inter- 
mediate reading by night. 

(c) An increase in wet bulb diui by day and a decrease 
by night. — 24. 2. m ew s 
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readings. 
lt would apped? therefore, that the atmospherics which 


seriously interfered Mth communication were associated with 
low barometer readings, high thermometer readings, and a dry 
atmosphere. It must be mentioned, however, that the 
Scirocco wind, which is a south-easterly wind laden with mois- 
ture, is always associated with atmospherics, as mentioned 
in Capt. Jackson's Paper referred to above. ~ ' 

From the results given in the note to the Table it will be 
noticed that— 

(a) The percentage of night watches when there were strong 
atmospherics was very great compared with that of day 
watches, t.e., 70 per cent. to 30 per cent. 

(b) The percentage of watches when strong atmospherics 
were prevalent was almost exactly the same as that for slight 
atmospherics. 

Atmospherics in the Mediterranean are very much less in 
evidence during the winter months, but, quite apart from atmo- 
spheric disturbances, it appeared that wireless signalling was 
more efficient as regards rang? in the winter months especially 
during stormy weather, and that as a rule the atmospheric 
interference experienced on long waves was greater than that 
on short ones. 

It was also noticed that it was very rare for strong atmo- 
spherics to be prevalent during a consecutive day and night, 
the strong day atmospherics easing up as soon as it became 
dark, and vice versa. 


Note.—The above observations and remarks are taken from 
notes made at the time, and no special note was made of an 
* atmospheric " effect of frequent occurrence during the summer 
months in the Mediterranean when rain is falling on the aerial, 
the rain being " heard " in the telephones, often so loudly as 
to prevent the rcception of signals. 

With regard to the suitability of stormy weather condition 
for wireless communication, I frequently noted the fact at 
the time, but have not spccially noticed any such effect, 
either before or since, in home waters. On the other hand 
I have noticcd that communication range seems to be 
increased by conditions of fog, but whether it is on account of 
the fog itself or the fact that the operator is naturally at his 
best, combined with the fact that there is less vibration, &c., 
owing to the ship slowing down, is difficult to say. I would 
suggest that wireless operators, both in ship and shore stations 
ebroad, might obtain much interesting information on the 
effects of various atmospheric conditions if they were given 
instructions as to the sort of information required.—C. G. C. 


INTERNATIONAL ELECTROTECHNICAL COMMISSION. 


! The meetings of the Special Committees of the I.E.C., referred to 
in our issue of January 10th, held recently in Zurich have resulted 
in considerable practical progress. The meetings were held in the 
town hall and were presided over by Prof. Dr. W. Wyssling. 
(Symbols), M. Huber-Stockar (Rating), Dr. H. Zoelly (Prime Movers). 

Probably the most difficult subject discussed was that of Symbols, 
but if the local committees will take steps to ensure the adoption of 
the proposals, after ratification at Berlin in September next, good will 
result, for, though the suggestions are not extensive, their employ- 
ment by writers generally will result in a considerable amount of 
unification which at present does not exist. Prof. Miles Walker's 
suggestions for starting de novo and adopting an entirely new method 
of dealing with the subject was given due consideration ; the 
delegates, however, felt unanimously that such a procedure was 
impossible. Considerable discussion took place as to the relative 
importance of distinguishing between vector and scalar quantities as 
against electric and magnetic, some delegates regretting that for the 
sake of à comparatively small number of magnetic quantities the 
entire alphabet of script characters was unavailable for vector 
quantities which, in their opinion, would, to an increasing extent, be 
bound to be employed by electricians in the practical solution of 
their many problems. 

We understand that in Germany the time has apparently arrived 
when it is of great importance to distinguish between vector and 
scalar quantities. No doubt, therefore, before the Berlin meeting 
this important matter will be discussed very fully, and indecd there is 
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O4 An increas? $e Ciifference between dry and wet bulb | a growing fecling that this proposa!, emanating from the German 


A. E.F., merits more consideration in the natione! committees than 
has hitherto been accorded it. The special committee wisely made 
certain modifications in their list of symbols so that, should the 
German view find favour ultimately and script letters not be recom- 
mended for magnetic quantities, no confusion would occur by two 
identical letters being proposed for the same quantity whether 
magnetic or electric. 

The Rating of Electrical Machinery occupied three whole days, 
and though the discussions were long and arduous they were of the 
most cordial character. The British views were ably put forward by 
Dr. Gisbert Kapp and Dr. R. T. Glazebrook, the latter specially 
interesting himself in the copper question and that of the method of 
employing temperature corrections which, until recently, has not 
received adequate consideration. Dr. Kapp was much assisted by 
the official representative of the B.E.A.M.A. and the fact of Mr. 
Everest’s presence and indeed the strength of the British delegation 
was fully appreciated. Modifications and new proposals had been 
reccived from many national committees and their consideration 
has rendered the present proposals more complete and certainly far 
more likely ‘of acceptance by the industry than were the Paris 
proposals of last March; it must, however, be remembered that at 
Paris no concrete proposals were before the committee. The pro- 
posed international Standard for Copper was only briefly discussed, 
as Dr. Glazebrook and Prof. Paul Janet kindly consented to consult 
with the other national laboratories on the subject and transmit 
their final decision to the central office for submission to the Berlin 
meeting of the I.E.C. 

The Special Committee on Prime Movers has, after detailed 
discussion and modification, adopted the report prepared by the 
Italian committee, as the result of two years’ work, on hydro- 
electrical installations. The question of steam engines in connection 
with electrical plant will next engage its attention. An important 
proposal was unanimously adopted “that the industrial unit of 
mechanical power be the kilowatt.” It is therefore hoped that the 
German society, the A.E.F., will consent to withdraw the proposal 
which, it is understood, is only a tentative one, to call the mechanical 
kilowatt the “ Neupherd." 

Detailed reports of the work of these special committees will be 
issued by the central office of the I. E.C. without delay and it should 
be noted that the proposals of these committees are to be submitted 
for the consideration of the various national committees with a view 
to their ratification at the next plenary meeting of the commission 
which, through the kindness of the Germans, will be held in Berlin 
from September 2nd to 6th next. It is interesting to note that the 
Italian Society of Electricians has decided to adopt the recommen- 
dations of the I.E.C. as and when promulgated and to recommend 
their employment in all international specifications for electrica! 
machinery. They have also decided to suggest that when the neces- 
sitv arises, in international contracts, for an arbitrator, that he shall 
be chosen by the president, for the time being, of the I.E.C. 

The general arrangements for the comfort and entertainment of tho 
twenty-five delegates were admirably attended to by the Swiss 
committee and the Swiss Society of Electricians of whom the 
president, Prof. Jean Landry, came from Lausanne to preside at the 
official banquet. The wisdom of the Turin meeting in appointing 
these small international committees to discuss actual details and 
formulate definite proposals his amply justified itself. The work 
of the Zurich meetings will undoubtedly be of real practical valuc to 
the industry, for when finally adopted at Berlin the Zurich proposals 
will be the foundation of international specifications for use by the 
electrical industry of all nations, in the drawing-up of which the 
British section will have taken no mean part. 


STEEL MILL ILLUMINATION.* 


BY B. G. BECK. 


In the lighting of steel mills the present tendency is to supply the 
demand for an increased illumination at all parts of the mill. How 
to supply this demand efficiently and with the least cost of main- 
tenance or interruption to the service requires a special study for 
each individual mill building. Not many years have passed since 
the white-hot iron furnished the light for tapping a furnace, con- 
verters the light for manufacturing stecl, the soaking pits that for 
drawing the ingots, and the hot steel sufficient light for rolling. 
Where sufficient light was not furnished by the metal itself, work was 
done with the aid of a tallow candle or kerosene torch. The rolls 
were lighted either by a torch on top of the roll housing or by a natural- 
gas pipe emitting a flickering streamer of light. This latter method is 
in use at present in some of the older mills, where natural gas is cheap. 


* Abstract of an article in the “ Flectrical World.” 
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The results of the ebove methods of illumination were a large number 
of accidents. The changed requirements ere due to the increasing 
use of mechanical devices which require attention at all times, the 
increased watchfulness over the sefety of emplovees and the in- 
creased production which good illumination makes possibic. A steel 
mill consists of a number of detached buildings or departments, each 
contributing some operation in turning out the finished product and 
cuch building requiring more intensity of light, from the blast fur- 
naces to the finishing mills, until the inspection departments are 
rcached, where well-placed intense light is required. 

Most of the buildings are constructed for the use of overhead 
travelling cranes, with the rolls, tab!es and mill equipment loceted 
near the centre of the building. The buildings are ranged from bout 
90 ft. to 100 ft. in width and 25 ft. to 60 ft. from tho floor line to 
c:earance line of top of crane. The lamps for the general illuminetion 
can therefore be loceted either glong the side wells of the building 
or in the roof above the crane runway. Th» location clong the side 
walls is undesireb!c for the following reasons: (1) Glcre in eves of 
workmen ; (2) incfticient distribution due to cb orption of light by 
the black sides of building : (3) constant repairs due to lamp being 
damaged by crane ; (4) small percentage of useful light on the rolls 
or machinery in the centre of the building. The usuel method of 
locating the lainps in the roof above the crane runway is elso obicc- 
tionable for the reasons next given : (1) Large units requircd to obtain 
satisfactory light ; (2) inaccessibility for trimming ; (3) screening or 
cutting off of the light by the crane. The lest two objections are 
the only serious ones against this locetion. Safety demands that 
trimmers should not be required to trim the lamps deilv from cranes, 
and the use of the cranes for this purpose interferes with the operation 
of the mill. In some cases, where the safety requirements will not 
zllow lamps to be trimmed from the cranes, it has been found necessary 
to build a steel footwalk the entire length of the building in order to 
trim the lamps. Cutting off of the light owing to cranes being 
directly below the lamp can be obviated by installing on the cranes 
under the bridge girders lamps of such cand!e-power as to increase 
the foot-candles on the floor greg covered by the crene. This method 
proves satisfactory, as in most cases ordinary illumination is all that 
is required except in case of a breakdown, when the use of the crane 
becomes necessary and very good light is required. By placing 
lo: mps of high candle-power directly under the footwalk the repairs 
ccn be made safely under an intense 2nd cheerful light in the shortest 
possib’e time. In laying out the genera! illuminat'on of the buildings 
the location of lamps with respect to the machinery housed is of first 
consideration. Where large individual mechines require intense 
light et some particuler part of the m:chinc this illuminstion should 
not be attempted in the general illuminztion of the buildings. Where 
à large number of smell mechines are located close together, it may be 
advantageous to supply intense generel illumination and eliminate 
the individual lighting of each separate machine. 

The lamps to be placed first should be those neer rolls, engines, 
sheors or other high obstructions, arrenging these lamps so as to throw 
$35 little shadow as possib'e and deliver the maximum intensity 
where it is most needed. Then it becomes possib!e to arrange various 
intermediate lamps so as to give the most satisfactory distribution 
with the intensity required. Having the distribution curve of the 
le mp to be used, the best, although the most tedious, is the point 
by point method of distribution. This method is very desirable, gs 
the light thrown on the side walls can be considered lost and its 
use brings out the location of cach obstruction or dangerous pitfall, 
which then can have the edventege of the high spots of iltumin.*ion. 
In using a distribution curve of this kind only one certified by some 
roputz bie testing laboratory should be employed. It must, of course, 
be kept in mind that these curves are taken with the lamps operating 
vet their highest efficiency under idezl operating conditions, while in 
wetual practice they will be affected by dirt, deposits on the globes, 
depreciation of candle-power and poor voltage regulation. A system 
of mill illumination laid out from an ideal distribution curve and not 
discounted for all the disadvantages inherent in the lamp may prove 
& disappointment when the lamps ere being worked at their lowest 


efficiency. The following figures give the intensities which have been 

found necessary at some mills :— Foot-Candles. 
TOMI ANS: rcm vee OL tO 0-75 
Yards and loading docks ................ Lees ene 0-3 to OS 
loading M CATS oed ox ones er Riven ero eia vecelitsys 0-75 
General illumination in mill buildings................... Q- 1 to 0-6 
hu gu E (0-3 to 0-9 
Inspection tables ases despues cape ivt ee ra ERE U VN IDEEN 35 
ShO Ac 0-5 to 1-0 
Machine: tooli rareori tut ue deba isa aa wes 5 
ur T mpm 4 
Dratini FOOD ass coe eet ce nra S a ded etra E PTEE 4106 


In the choice of the lo mp itse'f there are available all the types and 
sizes which are genere!ly used for street or feetory lighting. Most 
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of these are sold on recommendations which make them seem well 
edapted to the steel industry. Although the power problems in steel 
mills have overshadowed the subject of plant illumination, unreliable 
and unsatisfactory illumination has subjected the electrician in charge 
to more criticism and abuse than any other cause. Therefore, e. lamp 
possessing reliabilit v renks first in importance, while efficiency, mzin- 
tcnance and first cost ere minor considerations. The lamp shou!d 
require no attention during the life of one trim, and this should be 
true at ell times, e¥en when it becomes old and the parts badly worn. 
The rough-and-ready expedients of poking the lamp with a stick 
or hitting it with a piece of coke, in order to induce it to fulfil its 
duties, should not be necessary. But this has been the unavoideble 
practice with some lamps, to their obvious detriment. There also 
have been numerous accidents to workmen who heave attempted to 
adjust faulty lamps. For the safety of the trimmer, the lamp should 
have a long life and should never require retrimming. adjustment or 
other attention for at least seven nights of 14 hours cach. 

The unrcliability of most lamps is due to the atmospheric conditions 
of the mill. Where wires are found corroded at the terminals, 
difficulties with contacts or moving parts ere to be expected and 
carthed evils become an evil which is almost impossib!'e to prevent. 
Under conditions where rotors of induction motors erc polished bv 
dust in the air-gap, it is to be expected that lamps will hzve a hard 
fight for existence. A lamp with complicated operating mechenism 
suffers most from the above causes as well as from the damage done 
by inexperienced workmen. The colour should be yellow, since this 
-onforms with the light given off by the hot stcel, and will penetrate 
thesmoke. 

On account of the low cost of energy, the cfficiency, in so fer as 
encrgv consumption is concerned, has & very small bearing on the 
cost of operation. When comparing the efficiency of two lamps the 
ratio of the average foot-candles on the working area of the mill to the 
wetts required should be taken as a bxsis, since the distribution of 
light from some lamps may be such as to throw most of the light on 
the absorbing walls and very little on the floor area. 

The voltage regulation in most mills is very poor at times owing 
to low pressure of steam or gas. excessive station overloads or tem- 
porary overloads on feeders. The majority of the kmps will bo 
inst^lled in multiple or series on the standard 250 volt circuit. and 
should burn zt any intermediate point between 180 volts end 270 
volts without vibrating or damage to lamps. In some buildings only 
direct current will be availab'e, while in others alternating current 
only may be used. Tne lamps, where possibte, should be connected 
on 2, feeder direct from the power house, but in some ca es this may 
prove expensive for the small amount of energy necessary forthe 
service, end they should be ce p:zb'e of operating on either alternating 
or direct current. 

All lamps should bo mde in different sizes,so as to adapt them- 
selves to the height of the building znd obtain good distribution. 
To first cost of lamps is 2 ways of importance, but m-intenance cost 
is the final consideration of the mill engineer. The cffects of fumes 
and dirt on lamps with moving parts is such zs to give them a short 
lifo with excessive maintensnce cost efter the second vear. With 
export repair men end trimmers this cost can be kept down to some 
extent, but the chances are thet the lamps will reccive the least 
attention of all the èpparztus in the mill. 

Due consideration should be given to lamp extinguishments, a; 
a short-life lamp will heve more extinguishments then long-life 
lamps. Nolampshould be used which will require «n expert to rep. ir 
or m»intain it. The simp'er the lamp the lower will be the mein- 
tenance cost and tho less the depreciation. All lamps should hz 
equipped with shades, thus saving è lerge proportion of the light 
ordin»rily lost on walls, roof or through windows. ‘The large qu^n- 
tity of light wnich streams through the roof windows of some mills 
may impress 2 person on the outside, but it is possible that the 
workmen on the inside would be glad of an increase of light on hi: 
work or thet the owner of the plant would b> pleased to reduce the 
number of lamps necessery. 

Since the introduction of high-candle-power tungsten units, large 
numlers of these lamps have been installed on account of their 
reliabilitv. They have shown an average life of over 1,500 hours 
in mill and yard lighting and over 1.000 hours cverage when hung 
from crane foot-welks. The only difficulty experienced with these 
lemps is in having the old lamps replaced before they depreciate too 
ferin light value. Their life when hung from cranes has been longer 
then expected, as previously the jar end shaking of the travelling 
erone had proved very troublesome; but the tungsten units, being 
light, can be fitted with light supporting springs and give very good 
service. Where loading of ears is necessary in buildings with run- 
ways up to 30 ft., one 000 watt, 4 ampere lamp hung from the crane 
directly over the cars end one over the material to be loaded have 
furnished excellont light for the workmen. Keeping the shades or 
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reflectors dean is > Wter that must be followed up at all times. 
The interval at whic “Ney will require cleaning depends upon their 
Jocation. Yn smoky and dirty locations it has been found necessary to 
clean shades every week, while in locations with little or no dirt they 
have furnished satisfactory service for months without being cleaned. 
For yard lighting, the 500-watt units when mounted with flat cone 
reflectors on light pipe-framework poles have rendered excellent 
service and withstood severe storms successfully. 


CONTINUOUS CURRENT Y. ALTERNATING 
CURRENT IN ROLLING MILLS.* 


The first rolling mill in the world to be equipped for operation by 
electric motors was in Boxholm's Ironworks in Sweden. This was 
completed about 1890. Since then a large number of the Swedish 


ARRANGEMENT OF DinEcT-CURRENT AUXILIARY EQUIPMENT 


rolling mills have installed electrical equipments, most of them using 
alternating current. The first direct-current equipment was in- 
stalled in the mill at Nykroppa in 1903, since which date several 
similar installations have been placed in service. Much study has 
been given to the relative merits of continuous current and alter- 
nating current for this kind of service, and as a consequence it seems 
now to be well defined where the direct-current motor is more suit- 
able than the alternating-current motor and vice versa. An in- 
stallation which is of rather more than ordinary interest is that at 
Fagersta, Sweden, which was recently equipped electrically. Alter- 
nating current is furnished to this mill from three hydro-electric, 
stations, and in the main alternating-current motors, about 100 in 
all, are used, varying in size from 1 H.P. to 600 H.P. For certain mills, 
however, it was found to be far more satisfactory to use direct 
current. 

For this purpose and for the purpose of providing auxiliary means 
for handling the load fluctuations on the alternating-current line, it 
was decided to instal a storage battery in connection with a motor- 
generator set. This equipment consists of a 735 H.P. 1,900-volt 
500 revs. per min. three-phase synchronous motor directly connected 
to a 440-volt 1,300-ampere direct-current generator and to a 160-volt 
booster, a 26 H.P. 120-volt exciter operated by an asynchronous 
three-phase motor, and a storage battery of 212 cells rated at 1,406 
ampere-hours. Through the booster, which is controlled by a Thury 
regulator, the battery is charged or discharged, the motor-generator 
set at the same time either taking energy from or supplying it to the 
alternating-current line and in this way keeping the load on the power 
station constant. A novel feature in this arrangement is that the 
Thury regulator directly controls the exciting current of the booster, 
when, as a rule, the regulator controls the shunt of an cxciter which 
in turn furnishes the exciting current for the booster. 

This equipment was intended to take up load variations of 
1,000 H.P. for 15 seconds without varying the load on theYpower 
station by more than 75 H.P. Owing to the fact that sheet mills 
with exceedingly severe load fluctuations occurring at very short 
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intervals were operated by alternating-current motors the equip- 
ment did not quite fulfil the requirement. "The experience gained at 
this and other Swedish mills indicates that the best method for taking 
up load variations under such conditions is by means of flywheels. 
On the other hand, where the variations are less frequent and of 
longer duration, the storage battery has proved to be superior. 

A case where the continuous-current motor proved to be more 
satisfactory is illustrated at the same works. In & wire mill use is 
made of a motor connected to each end of the train, the motors 
operating at synchronous speed. The speed variation of this mill is at 
the ratio of 1: 2-5. Provision must be made for a slight variation in 
speed of each motor to allow for uneven wear of the rolls. For this 
purpose two direct-current motors of 700 m.P. and 600 H.P. rating 
respectively were installed. The former operates at a speed of from 
200 to 500 revs. per min, and can be subjected to 25 per cent. over- 
load for two hours and momentary overloads of 100 per cent. The 
600 H.P. motor is operated at from 260 to 650 revs. per min., and can 
carry 25 per cent. overload for 
two hours. These motors are con- 
nected to the direct-current 'bus bar 
receiving energy from the battery and 
gn the motor-generator set as the case 

may be. These motors, which were 
made by the Luth & Roséns Elektriska 
Aktiebolag, Stockholm, have proved 
very satisfactory, running without 
sparking even under the heaviest over- 
load. The motors are of the commu- 
tating-pole type with compensation 
and compound winding. The compound 
winding is manipulated in a number of 
ways through five knife switches 
mounted on a panel-board. near the 
motor. The speed regulation is accom- 
plished through shunt rheostats. which 
can be operated singly or together, 
which makes it possible to change the 
speed of the mill during the run. For 
' — Starting use is made of an oil-insulated 
water-cooled rheostat. The efficiency 
of each motor is 92.5 per cent. at 
normal speed and slightly less at high 
speeds. Motors and instruments are 
enclosed in rooms, into ‘which fresh 
air is forced by means of fans. The 
air in rolling mills contains gases 
which have a corrosive influence on certain metal parts of the motors 
and instruments. 


IN ROLLING MILL 


CORRESPONDENCE. 
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TRANS-PACIFIC WIRELESS TRANSMISSION—THE 
EFFICIENCY OF THE ARC. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am very glad that the question raised by Prof. 
G. W. O. Howe (Tur ELECTRICIAN, January 17th) affords me 
the opportunity to go more fully into details of the experiments 
we have made concerning the receipt of continuous oscillations. 
I must admit that some of my former statements may have 
been misunderstood owing to their being too brief. 


EFFICIENCY OF TRANSMISSION. 

Our comparative tests were not made for the purpose of 
ascertaining the efficiency between the power-circuit energy 
and the oscillating energy of a transmitter, but merely to 
determine the efficiency of the radiation and the transmission 
of energy from the transmitter to the receiver, employing 
damped and continuous oscillations. The result was that, 
when using equal antenne, equal wave-lengths and equal 
energy in the transmitting antenna, the same energy in both 
cases appezred in the receiving antenna. The efficiency of 
the transmission is, therefore, the same with both kinds of 
oscillations. 

Prof. Howe was mistaken in thinking that the undamped 
oscillations used at these trials were produced by an arc; on 
the contrary, they were produced by means of a high-frequency 
machine. This latter is not only by far the more convenient 
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way, but it is also more advantageous, since to-day it is possible 
to transform into oscillations a considerably larger amount of 
energy by means of a high-frequency machine than by an arc. 
Our small experimental machine has produced more than 10 kw. 
of oscillating energy m the antenna, this amount being the 
maximum energy of the Poulsen stations at San Francisco 
and Honolulu, which have been so much talked of. 

We have, further, given the preference to a machine in order 
to get the greatest uniformity of frequency for the experiment, 
and to get rid of the fluctuation of the arc transmitter, that 
has always been found in detailed scientific experiments. * For 
the receipt of continuous oscillations we used in the first place 
the arrangement known to be the most sensitive for technical 
purposes, and that was Poulsen's " ticker." This was not 
the only occasion on which we had tried to get a musical note 
at the receiving station with a ticker. Long before then we 
had endeavoured to attain the same freedom from disturbances 
during atmospherics by means of the Poulsen ticker as 1s 
attained with receiving singing sparks with a detector. 

We started with an exact copy of the original Poulsen ticker, 
as I have known it for about five vears. It worked with about 
JU interruptions a second. We first increased the number of 
interruptions to some hundreds and later to 2,000 a second. 

It was not possible to obtain a note with any number of 
interruptions, and would not have been even if the regularity 
of the ticker had been ideal. The note appeared immediately 
when a weak continuous current was passing through the ticker 
and the telephone, but it disappeared when the condenser 
charge, as produced by the distant transmitting effect, was 
conducted through the ticker and telephone. This contra- 
diction can, on consideration, easily be explained. With one 
ticker contact the condenser has a positive charge, with the 
second perhaps another positive charge, then again. various 
negative charges, and with the next ticker contact its potential 
is Just 0. Thus, the capacity current which is supplied to the 
telephone by the ticker varies constantly. For instance, if 
the ticker works regularly with 2,000 contacts per second, the 
telephone membrane cannot get into the regular oscillations 
necessary to produce a tone, because the discharging currents 
of the telephone are irregular and fluctuating in amplitude 
and sign. 

Thus, it is impossible to obtain a note when employing the 
original ticker switching, even with a very great number of 
interruptions per second and great regularity. The ticker, 
however, works in a different manner if the high-frequency 
current is rectified by a detector, and thereupon charges a 
condenser while the discharging current of the condenser is 
supplied to the telephone by the ticker. In this case a note 
is produced of the same frequency as the ticker interruptions. 
This case, however, is not applicable in practice, because, on 
the one hand, the efficiency, and consequently the sensibility, 
caused by the combination of * detector and ticker ” is greatly 
reduced, and, on the other hand, becanse not only the receiving 
effect of the transmitter is transformed to a note, but also every 
atmospheric impulse, so that the signals received become 
indistinguishable on account of the disturbances having the 
same note as the signals. 

All *hese questions are so generally known in wireless 
technique that I fear my detailed statements will be tedious 
for the reader. 

It is thus impossible to get anything like the same freedom 
from disturbances caused by atmospherics, either with the 
original ticker switching or with a switching ticker + detector, 
as 18 possible by employing transmitters of singing sparks in 
connection with reception by a detector. The inferiority of 
the ticker receiver is especially noticeable at high-power 
stations with antenne having a capacity of 5,000 cm. to 
30.000 cm. With the German climate, we can state that with 
such antennie reception is impossible, on account of atmo- 
spherics, for about 150 days in the year if the intensity of the 
signals at the receiving station is as great as it is at normal 
singing-spark stations. 


: * K. Vollmer, * Uber die Schwankungen der Frequenz und Intensitat 
der Lichtbog :nschwingunygen,’ | 


HIGH-SPEED TEeLEGRAPH Y. 


I should also like to reply with a few words on high-speed 
telegraphy to Mr. A. A. Campbell Swinton’s statement (THE 
ELECTRICIAN, January 17th) regarding manipulation arrange- 
ments, 

With the Goldschmidt high-frequency machine only the 
direct-current energy of excitation of the generator is manipu- 
lated. In so “doing it 1s forgotten that a fluctuation of the out- 
put of the mac hine occurs , and that this corresponds to an 
alteration of the wave-length, because these wave-lengths 
depend on the revs. p r min, Alterations of wave-length must in 
any case be avoided on account of the tuning of the receiver, and 
consequently I do not believe that high- frequency machines 
for telegraphic service can be thus manipulated, or in all prob- 
ability only for experiments. 

The Poulsen system employs for high-speed telegraphy a 
small de-tuning of the antenna, which is possible by means of 
small switches. But what have these manipulating arrange- 
ments to do with the damping of the transmitted waves * It 
is also possible to manipulate the transmitter for singing 
quenched sparks with the same smal] de-tuning which suffices 
for the arc transmitter, and this will be done when the general 
manipulation arrangement of to-dav no longer gives the neces- 
sary speed. The objection that this kind of manipulation is 
not applicable on account of the high tension in the antenna 
being too great does not hold good with transmitters which 
work with 1,000 sparks a second, but only with old spark sets 
with 30-100 sparks a second. If till now the speed of tele- 
graphing has not exceeded in general 50-60 words a minute 
at wireless stations, 1t 1s because no suitable receiver has yet 
been constructed: for up to now only photographic apparatus 
zu an Einthoven galvanometer have come into consideration 
for high-speed tele graphy, both for stations working with 
damped and undamped oscillations. Th sse receivers have the 
peculiarity that with increased telegraphic speed the fibres of 
the galvanometer are stretched. and in consequence thereof the 
sensibility of the apparatus is reduced. Should such " quick 
receivers.” not having these drawbacks be constructed—and 
a certain probability of this being the case exists—the tele- 
graphic speed of all wireless stations would be increased. 

Strange to say, when speaking of high-speed telegraphy, 
attention 1s seldom drawn to the fact that when using photo- 
graphic receivers the effect of atmospherics is by far more 
dangerous and unpleasant than when using the ordinary aural 
recelver—I am. &c., 


Berlin, Jan. 24. GRAF ARCO. 
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EARTHING THE NEUTRAL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: Since Mr. Kenelm Edgcumbe’s letter in your issue of 
the 10th inst., I have confirmed the experimental tests taken 
in the laboratory and enclose you diagram (here reproduced). 


z 
= 
3-Phase P 
Supply E 
o Earth 
Resistance 
Current Readings, | Pressure Readings, 
l 2 3 4 F | 1&2 1&3 2&3 1&E 2&E 3&E 
14 1475 1055 OB TN sey 3834 386. 219 2 221 
10 31:5 39 19 54 | 350 374 371 2165 213:5 213 


TRANSFORMER CAPACITY, 3-20. k.v.A.,. Ratio 205 To. 11,200, DELTA 
CONNECTED ON E. H. T. SIDE ANDSTAR ON L.T. SIDE AS SHEWN IN SKETCH. 


It will be observed from the readings there given that the 
neutral point 1s anchored, or very nearly so. The ammeters 
used on these tests are commercial instruments and the readings 
are correct within a small percentage. 

The reading of 54 amperes is the maximum that can con- 
tinuously flow through the earthing transformer and this is 


sufficient to oyerate xe Went earthing device controlling the 
trip coils on the automate Oil break switches. 

An earth developed 0? the E.H.T. system on two recent 
occasions, and in each case the fault was isolated, proving that 
the arrangement is satisfactory.—I am, &c., 

Sheffield, Jan. 23. S. E. FEDDEN. 


THE KELVIN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reference to the question of a name for the kilowatt- 
hour, as discussed in your editorial of December 27th, I would 
call your attention to the fact that under existing conditions 
there is a frequent mix-up between the kilowatt and tlie kilo- 
watt-hour. In countries, such as America, where the term unit 
as mcaning kilowatt-hour is not in common use, the ordinary 
customer and layman, and even people who know better when 
they stop to think, say kilowatt when they mean kilowatt- 
hour, and if some term could be introduced that of itself 
meant kilowatt-hour, this cause for misunderstanding would 
be diminished.—I am, &c., 

The Edison Electric Illuminating Co., R. S. HALE, 
Boston, U.S.A., Jan. 18. Supt. Special Research Dept. 

[We quite agree, but is not the trouble really due to mental 

l5zincss ’—Ep. E.] 


THE COST OF CONDENSERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

"iR: Owing to the very rapid development which has re- 
cently taken place in the manufacture of paraffin paper con- 
densers, I find that the cost per kilovolt-ampere for power 
factor correction is considerably lower than £2-8, the figure I 
mentioned in the discussion on Prof. Walker's Paper at the 
I.E.E. | 

At 500 volts 50 ~ the cost of condensers (including section 
switches) is about £1-9 per kilovolt-ampere, increasing slightly 
wt higher voltages—i.e., above €00—owing to the extra cost of 
insulating the sections from earth.—I am, &c., 

London, Jan. 28. A. W. ASHTON. 


-— ~ - 


SIMPLE TRANSFORMER FORMUL.E. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In consequence of the sccond letter from Prof. Robert- 
son on this subject, I should be very glad if you would favour 
me with space for a few lines in reply. 

In my opinion it is safer to utilise simple general expressions, 
vof the form I gave, which contain all the variable factors in a 
clear and simple manner and arranged so that their respective 
values may be taken directly from experience. 

I still consider the number of conditions controlling propor- 
tions to be so great that it is inadvisable to employ equations 
which are supposed to include everything.—I am, &c., 

London, Jan. 27. J. K. CATTERSON-SMITH. 


t I.E.E. DISCUSSIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Although the above is not a new topic by any means, I 
should hke, once again, to call attention to the fact that, at 


many of the meetings, proper scope 1s not allowed for discus- | 


sion, and that the Institution cannot fail to be a loser through 
this. 

I take it as granted that the main object of the Institution 
meetings is to allow those who are well qualified to discuss 
Papers contributed to do so before an audience of members who 
are sufficiently interested in the subject matter of the Paper to 
come and hear it discussed. The reading of the Paper by the 
author is quite secondary in importance ; he merely reads an 
abstract, probably indicating what he considers the most im- 
portant parts. 
the closure to a discussion at 9:25 p.m., as was done at the 
meeting on Thursday evening, the 23rd inst. ? In this instance 


the chairman, immediately he had called on all those who had 
sent in their names beforehand as wishing to take part in the | 
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think the problem is quite as simple as it sounds. 
session the meetings were often unduly long. 
dissatisfaction, as members found the hour too late for a chat 
with old acquaintances.—ED. E.] 


This being so, is it a reasonable thing to apply 
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discussion, said he had several written communications which 
he would not read, but would now call on the author to reply, 
which he did. — 


Now I for one wished particularly to take part in this dis- 


cussion, and, by the foregoing procedure, was absolutely de- 
barred from doing so. 
in a written communication—that is all very well in its way— 
but one can bring home one’s arguments by speech in a way in 
which they cannot be brought home in cold print, and bring 
more of them. . 


It is small consolation that I can send 


If a reasonable time is not allowed at the meetings for open 


discussion, and if we are to be satisfied by sending in a written 
contribution, what is the use of the meetings ? 
to stop the discussion of an important Paper at such an hour 
as 9:25 is unreasonable. 
consider they had had value for their money if they went to a 
theatre and found the entertainment winding up at 9:25 p.m. 
instead of, say, 11:25 p.m.—not that I am advocating the 
extension of Institution discussions to the latter hour. 
whole proceedings on Thursday evening were over at 9:40 p.m. ; 
to be members of a learned Institution we seem to be very 
easily satisfied indeed with discussion. 


I submit that 


I wonder how many members would 


The 


I need not enumerate the causes which sometimes prevent a 


member from sending in his name beforehand, but I may point 
out that, in the discussion by those who have sent in their 
names, openings are sometimes given to other members who 
could utilise those openings for the profit of those members and 
the meeting generally, and I do think that it should be made a 
rule that, provided the members who have intimated their 
desire to the secretary to take part in the discussion have 
finished at a reasonable hour, the chairman should invite 
further contributions to the discussion from the audience. An 
hour is totally inadequate time to allow for the discussion of a 
Paper of the interest and scope of Mr. Whysall's.—I am, &c., 


London, Jan. 27. BATTERY. 

[Although sympathising with our correspondent, we do not 
During last 
This caused 


* RETURN CURRENT TESTING OF D.C. TRACTION . 
MOTORS." 

TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Referring to the article on this subject by Mr. W. E. 

French, the return current, or ** pump-back," method of test- 


: the railway motors under test; Pa small motor supplying core loss; B, Da 
adno Mete ee. ODD Pi copper loss ; A an ammeter; W.R. a water rheostat. 


ing, as applied to continuous-current railway motors is by no 
means new. The diagram here given shows the manner in 
which the test is usually carried out in the shops of the General 
Electric Co. at Schenectady.—1 am, &c., 


London, Jan. 21. F, M. DENTON. .. 


G 


314. 


RN +». TO THE EDITOR OF THE ELECTRICIAN. 


Sir: On page 727 of your issue of Jan. 17 there is an article 
under the above heading, in which the following statement is 
made :— | ME 

* With similar shunt-wound machines economy in power 
consumption is readily accomplished by applying the well- 
known ‘ Hopkinson method, in which only the losses of the 
set under test have to be supplied from the mains. As far as 
the writer is aware, hitherto nothing has been described in 
which this or a similar method has been used for the testing 
of $cries- Wound motors." | 

It is'almost incredible that this statement was intended to 
convey the meaning which it carries on the face of it. Surely, 
the application of the Hopkinson test to series-motors is well 
known; it is described in almost every text-book on the 
subject, it has been discussed before the Institution of Electrical 
Engineers, and it is looked upon as a standard test in many 
works. | 

The mechanical arrangements described in the article for 
coupling two traction motors through their gearing can be 
found in several books (e.g., Arnold, p. 702, Vol. I.). Such an 
arrangement is in use in many works and technical colleges. 

Unfortunately the author's calculations of the efficiency are 
based on an obvious fallacy. In the arrangement described 
the losses are supplied from two sources, viz., the mains and 
the booster B, (see Fig. 2). The power supplied from the 
mains is V,(A,,—A,), and from the booster, A,V,,; the sum 
of these is the total loss in the two machines. The author 
entirely neglects the former, says that st is clear that the total 
losses of the set are equal to the output of the booster B,, and 
then goes ahead on that assumption. Needless to say, the 
results thus obtained are wrong.—1 am, &c., 

South Kensington, Jan. 29. G. W. O. Howe. 


t 
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PARLIAMENTARY INTELLIGENCE. 


——— Da 


MARCONI AGREEMENT COMMITTEE. 


Mr. Lawson's evidence was continucd on Thursday last week, but 
raised no point of technical or scientific interest. 

On Monday Commendatore GUGLIELMO MARCONI was present, and at 
the request of the committee was asked to state the reasons for his desire 
te withdraw from the contract, the chairman stating that it was the 
intention of the Committee to ask Mr. Marconi to give his full evidence at 
a later stage. Mr. Marconi said that his views on the suggested with- 
drawal of the Marconi Company from their agreement with the Post- 
master-General were expressed in a general way in the Company's letter 
to the Postmaster-General. He was personally a party to the agreement. 
There was only one way, however, in which his views could be expressed 
efficiently, and that was by giving evidence in reply to all that had been 
stated in the Committee room. His company, his work and his honour 
had been frequently attacked during the three months the Committee had 
sat, and he must, therefore, be allowed to submit a full reply to these 
attacks. He had just completed his précis of evidence which covered the 
whole matter. He considered it necessary for the committee to have the 
whole of his evidence, and unless he could go over the whole field which 
had been raised by preceding witnesses he would prefer not to enter upon 
a discussion of any part of it at the present time. Otherwise he would 
desire to limit his statement to the letter which had been sent to the 
Postmaster-General and received by the Committee, leaving it to Mr. 
Isaacs, who signed the letter, to be called upon it. Mr. Marconi thought 
he should be heard fullv at an early date, as he wished to have an oppor- 
tunity of replying to the statements that had been made on technical 
matters, 

The Committee retired to consider Mr. Marconi’s point, and on their 
return said they had decided that Mr. Marconi should be heard in full at a 
convenient date, and they did not propose to call Mr. Godfrey Isaacs at 
this stage. 

Sir A. F. Kixa was then recalled and asked to state his views on the 
subject of the letter received from the Marconi Company by the Post- 
master-General. He said he had been in correspondence with Mr. 
Samuel, who had authorised him to state to the Committee that, as the 
House of Commons referred the whole question of the contract to the 
Committee for consideration, the Postmaster-General did not think 
it right to send any reply to the company's letter until the Committee 
had had an opportunity of expressing their views on the with-drawal 
proposal. If the Committee of Experts which had been appointed 
and this Committee reported that in existing circumstances the Marconi 
system is the only safe system to employ, and it still appeared that 
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the Government are not in a position to erect the stations withqut 
employing contractors, it would be difficult to resist the demand for 
higher prices if the Company had been allowed to withdraw and a fresh 
contract had to be negotiated with them: The Company were given 
clearly to understand from the outset that the contract would not W 
operative until sanctioned by the House of Commons, and the Post- 
master-General could not accept responsibility for the delay which has 
occurred since he láid the agreement on the table of the House. There 
was no wilful delay. Sir A. F. King, continuing, said his own view was 
that the bargain they had made was a very good bargain, and it would be 
a serious mistake to give up a good bargain merely for the sake of senti- 
ment or sympathy with Mr. Marconi. He (Sir A. F. King) had no sym- 
pathy with the Company, but he could not help feeling that Mr. Marconi 
had not been well treated. He had been attacked before the Committeé 
by all and sundry and had not been given an opportunity of answering 
these attacks. l 

By Mr. Booru: I take it that your meaning is that sentiment is not 
a sufficient reason for releasing Mr. Marconi from the contract, even if it 
‘ were correct ?—No. 

If the Marconi Company are held to their contract and are bound to it 
at the time of the Scientific Committee’s report, they will have to accept 
the prices mentioned in the contract, while their rivals would be able tu 
get more, supposing their system to be adopted ?*—Yes, the rivals in any 
case would ask more if they are selected by the Scientific Committee, 
But if we keep to the contract, and assume that the Committee of 
Experts say the Marconi system is the proper one, we do not pay one 
penny more than when we made the contract last year. That is my 
business reason for thinking the contract should not be broken. 

If this is quite clear in your mind, why is it necessary for this Committee 
to advise you ?—That is Mr. Samuel's suggestion. 

You regard the letter to withdraw as a bond fide one ?—Undoubiedly. 

What is the longest time, in your experience, where the Postmaster- 
General has entered into & provisional contract which has elapsed between 
the signing of the provisional agreement and the final agreement or denun- 
ciation ?—As long as four or five vears, but the work has been going on all the 
while and no one suffers. But the longest time which has elapsed between 
the presentation of an agreement to Parliament and its ratification or 
denunciation is, I should say, a few weeks, and the present lapse of time 
is quite unusual. 

By Mr. FALCONER: Is it to the Marconi Company's interest to enter 
into this agreement, if within, say, a couple of years another system h:8 
been accepted by the Government as a substitute for theirs and they 
ccase to get any benefit under the agreement ?—No, the whole transaction 
would be a dead loss for them. 

Therefore, it is to their interest that the question whether they stand 
first should be authoritatively settled before the agreement is finally 
concluded ?— Yes, certainly to that extent, but it would be still more to 
their interest if they had the option of withdrawing from the contract 
after the experts have reported. 

By Mr. WM. RepMonp: Has the Post Office been approached during 
the holding of this inquiry by any other company with an offer to carry 
out this work ?—No, because it was known that the contract had been 
placed. We have been approached by other companies for licences for 
experimental work and other things. We have been told by the owners 
or promoters of other systems that they would be able to demonstrate 
their ability to do the work, and they have asked for a licence, which we 
have given temporarily to one or two of the systems. 

As we have been asked by the Postmaster-General if we have any 
observations to make to him as to the advisability or otherwise of tee 
leasing the Marconi Company from this agreement, could you help us by 
saying whether any fresh developments have taken place in the experi- 
ments at San Francisco, for instance ?—We asked the Consul-Genera! at 
San Francisco, in November, to arrange with his colleague at Honolulu for 
exchange of messages. They have not yet got through. 

The CHAIRMAN: I think this is going a little too far. 

Mr. RepMonp: Well has there been any development since you 
wrote us on 28th November ?—Not that I am aware of. 

As a business man, if it rested with you, would you hold the Compa y 
to the agreement ?— Yes. 

The CHarRMAN: Did I understand vou correctly to say that you 
thought it would be better if this committee had asked for the Scientific 
Committee to be appointed three months ago ?—I think it would have 
been better. ; 

Have vou read the evidence which has been presented to us by the 
various experts of the Government departments *— Yes. 

Well, we did not know we were going to get that evidence ; do vou 
atill think the committee with that evidence in front of them, ought to 
have appointed the committee three months earlier ?— Yes, if the Come 
mittee had decided not to go into technical questions. 

Do you think it would have been fair to the experts for whom we have 
been asked to send that they should not have been heard first before at 
came to a decision ?—I withdraw “ three months ” ; that was a mistake, 
and make it ‘‘ two.” 

By Mr. Gorpon Harvey: You have mentioned that the Marron! 
Company may desire to be released from this contract in order that they 
may accept other work. Have you any knowledge of what that oiher 
work is?—I know they are extending their ship business. We have 
heard of a contract made with the Argentine Government for iare 
stations. We know there is a Norwegian station as soon as the Storthing 
has ratified the contract. I also know they have bought land near New 
York for a large station, and have acquired land in Great Britain fot 
another station, but I do not know whether they are contemplating à 
tender with any foreign Government. 
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Are these purchases, &c., likely to involve long-distance working ?— 


- 


Yes, the Argentine station is, [ believe, to talk across to Africa and the 
Norweigan station is to talk across to America, 

Will the carrying out of this suggested work embarass in any way the 
Imperial chain ?—I think not. We are not going west of England at 
present. 

Continuing, Sir A. Kino said he had forgotten a letter received from the 
Marconi Company on Friday last informing the Post master-General that 
they were making arrangements which would perhaps necessitate an 
alteration of the sites and certainly the wave-lengths of the Imperial chain 
stations. 

By Mr. GonpoN Harvey: Do we understand clearly that, according to 
the information conveyed to you by the Marconi Company, if this contract 
is abandcoz» they are likely to proceed with work the completion of which 
or the carrying out of which would interfere with the present suggested 
Imperial scheme ?—Yes, except that it does not depend upon the accep- 
tance of the contract. They have told us definitely that they are making 
arrangements at present, whether the contract is accepted or not, and 
they have other arrangements in contemplation, which may necessitate 
&n alteration of site in all probability and most certainly an alteration of 
the wave-lengths and the acrials to produce the wave-lengths. I will 
send vou the letter we have received. 

When the! Committee met on Wednesday Mr. W. R. Lawson was re- 
called and severely eross-examined by Mr. Falconer. In the coure of 
his cross-examination he moderated a great deal of evidence he had pre- 
viously given, and was still under examination when the Committee 
adjourned. 

Mr. Lawson’s examination was furt! eg ^ontinued yesterday (Thursday), 
and was not concluded when the € gm ‘itee adjourned until Monday. 
Dur usual report of Wednesday's and yeat-rday’s proceedings will appea 
next week. 


Plain Letter v. Code Telegrams.—In the House of Commons on 
Wednesday the Postmaster-General was asked whether a code word cost 
more to transmit by submarine cable than a plain language word. 

The Postmaster- General, in reply, said the cost was undoubtedly greater 
on the average, and this was one of the considerations which induced the 


cable companies to accept the system of half-rates for deferred telegrams 
in plain language. ' l 


LEGAL INTELLIGENCE. 


exact etos 


Braunstein v. Graetz. 

Mr. JUSTICE SCRUTTON gave judgment in this case on Friday. After 
reciting the facte, his Lordship said that in 1912, without the knowledge 
or consent of plaintiff, an agreement was entered into by defendant with 
Krupka & Jacoby for the whole of the electric lamp business, leaving 
plaintiff with only the gas business, the agency for which terminated in 
January of this year.’ By the agreement with Krupka & Jacoby a 
company was to be formed, and it was contemplated that that company 
should deal with both branches of defendant's business. Krupka & 
Jacoby were to be the managing directors of the company for 5 years. 
The plaintiff was not told of that agreement, although letters were passing 
between him and defendant relative to the business. He did not know 
what was being done until Junc, 1912, when defendant wrote to Krupka & 
Jacoby stating that defendant was cancelling the agreement with them 
as from July, 1912. His Lordship had considerable doubts as to the bona 
fides of that letter, which was not shown to plaintiff until Bome time 
afterwards. Plaintiff had in the meantime been asking for new price 
lists, and he did not receive, until August 26, the information that 
the defendant had arranged with Krupka & Jacoby to give them the 
exclusive sale of the goods and asking him not to obtain further orders. 
He dealt at some length with the bearing of the German and English law 
upon the question of agency, it having been pleaded by defendant that 
under the German law plaintiff could not recover, as there was in German 
law no such thing as sole agency. He said that upon the authorities and 
the evidence he came to the conclusion that as the contract was made in 
Berlin and the goods were suprlied from Berlin, although the agency was 
carried out in England, it came within the German law. The interpreta- 
tion of the contract was governed by the German law, and the idea of an 
agency for the exclusive sale of goods was almost unknown in German law. 
Another point of importance was that when agents and principals dis- 
agreed as to the interpretation of a contract, the agent could not under 
the German law bring an action without having first obtained a declara- 
tion, and the agent, according to the expert evidence, could not complain of 
trading by other agents within his area. He found that the second 


agreement was a breach of plaintiff’s rights, so far as it excluded plain- 


tiff's action as agent in his district. He would have held under the Eng- 
lish law that defendant had no right to cancel the contract, and that 
Krupka & Jacoby had no right to make the contract without plaintiff's 
consent, and he would have given judgment for plaintiff on the claim, 
and assessed the damage at £2,300. Hc held, however, that by German 
law plaintiff was not entitled to damages, but he was entitled to a declara- 
tion that the contract was a subsisting contract. Plaintiff was not 
entitled under the German law to an exclusive right of sale in G-eat Britain 
and Ireland, but he was entitled to a commission of 5 per cent. on all 
goods sold in his district. Defendant was not entitled to exclude plair.tiff 
from carrying on business in his district or to prevent him from taking 


telegraphique of Paris. 


the Court of Appeal will have the last word. 
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orders. With regard to costs, his Lordship said that, although plaintiff 
had failed as to damages, he was entitled to a declaration, and he would 
have half the taxed costa. l 

The form in which the judgment should be entered was left for futu 
discussion. 


The French Marconi Patent Case. 
We recorded on p. 652 of THE ELECTRICIAN for Jan. 3 the proceedings 
before the Third Chamber of the Civil Tribunal of the Seine in an action 
brought by the French Marconi Company against the Cie Générale Radio- 


In this action the French Marconi Company 
were successful, and in several of the French papers a lengthy account of 


the trial was published. According to the defendant company much 


more was claimed from this victory cf the French Marconi Company 


than was justified by the facts. 


The Cie Générale Radio-telegraphique has sent & communication to 
“La Lumière Electrique " in reference to the statements made, and 
reviewing the judgment, the company states :— 

“ This judgment given in the Third Chamber of the Civil Tribunal of 
the Seine against the Cie Générale Radio-telegraphique, the Société 
Francaise Haido-electrique, the Société Transports Maritimes and 
another, was given in favour of the Marconi Company. It is, however, 


incorrect to state that the Court ordered ' the confiscation and destruc- 


tion in all places of their apparatus,’ or that this judgment is‘ the triumph 
in France of the Marconi Company over the French industry.' The 


Jetter procceds to say that the judgment only referred to installations of 


an old type corresponding to the two coast stations, which were the sub- 


ject of the action, that only the confiscation of the apparatus at these two 
stations was ordered, and that the damages will only cover installations 
of the same type furnished since the suit was started and not the appa- 


ratus of new systems covered by special patents. It is further urged that 
the expert appointed to estimate the damages has been asked by the 


Tribunal to “ avoid anything which might appear to be an investigation 


into the affairs of the French companies, which are younger than the 
plaintiff company, but as meritorious and as desirous to serve the science 
and the public good." Lastly, the company ask that it should be remem- 
bered that this is a judgment of the Court of First Instance only, and that 
[No mention is, however, 
made of an appeal having been lodged.—Eb. L.] 


Marconi's Wireless Telegraph Co. (Ltd.) v. Goukassoff and 
Tischenko. 


On Tuesday Mr. Justice Scrutton commenced the hearing of this 
action for the recovery of damages for alleged breach of agreement. It 
appeared that plaintiffs acquired a majority of the shares in the Russian 
Telegraph & Telephone Co. (which owned the Eisenstein wireless tele- 
dinh patents) and in & contract the defendant M. Tischenko (whose 
company held a considerable number of shares in the Russian company) 
bound himself and his company, in the event of their wishing to sell the 
shares of the Russian company (of the nominal value of 340,000 roubles), 
to give to plaintiffs a preferential right to purchase all those shares on the 
same conditions and at the same rate as may be offered for those shares 
by other persons. The whole object of plaintiffs, in the general con- 
tract, was to obtain complete control over the Russian companv, and 
thev did not want the shares to get into the hands of other people, who 
were holding them for the purpose of trying to persuade and squeeze 
plaintiffs to buy them at an enhanced price. Plaintiffs also stipulated 
that if M. Tischenko got an offer for thosc shares from anyone else, before 
selling them he was to give plaintiffs an option of taking them. What 
happened was that M. Tischenko negotiated for the sale of the shares. 
He said he wanted capital for other enterprises. "They were offered to 
plaintiffs on the Stock Exchange at quite a low rate, and Mr. Godfrey 
Isaacs made a low bid for them, unsuccessfully, of 220,000 roubles. Sub- 
sequently M. Tischenko offered the shares to Capt. Simpson (who was 
acting for plaintiffs) late one night in St. Petersburg at what was called 
10 per cent. under par, and gave him only 36 hours in which to decide. 
The moment that was refused, M. Tischenko conceived himself at liberty 
to sell the shares to someone else, although the offer he made to plaintiffs 
did not represent any valid offer that had been made to him. He sold 
them to other persons who were now demanding a big premium if plain- 
tiffs wanted to buy them. ; l 

Evidence was given by Mr. GopFREY C. Isaac; in regard to the relation- 
ship between the parties and the negotiations which led up to the forma- 
tion of the agreement, &c. » ! 

Capt. A. F. H. Simpson, managing director of the Russian Wireless Co., 
who carried on the negotiations with M. Tischenko, also gave evidence. 

For the defence M. Geo. TiscHENK» gave evidence, and said he 
was managing partner of Goukassoff & Co. and chairman of the 
Russian company. On March 5 Capt. Simpson called on him in St. 
Petersburg, and he made an offer of the shires to Capt. Simpson. A Mr. 
Baruch had made offers for the shares. Copt. Simpson called again and 
bargained for the shares, but nothing came of it, and he was compelled 
to sell to Baruch for 280,000 roubles. He did not know who the actual 
buyers were. 

This clos d the evidenze aad a 

His Lordship then proceeded to try the case brought by Marconi s Co. 
against Baruch. The defendant hwviig given evidence, Mr. Shearman 
said he could not carry the case further, a:d judgment was then given 
for defendant. l 

Mr tustice ScnvTTON said he would give judgment in the first case on 
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Friday. It was obvious there would be judgment for plaintiffs against 
defendants for damages, but if before Friday morning sufficient shares 
could be got under the control of plaintiff company it might obviously 
make a difference. 

Mr. Justice Scrutton delivered judgment on Friday. He said he was 
satisfied there had been a breach of the agreement, and that Mr. Tischenko 
had sold the shares of his firm without, after he had received the offer 
which he ultimately accepted, affording the Marconi Company a chance of 
buying them at the price offered. There would be judgment for plaintiffs 
for £6,000, with costs. 


Workmen's Compensation. 

On Wednesday the Court of Appeal heard the appeal of the dependants 
of Wilfrid Smith (& boy of 15), who was killed by an accident while 
working at the collieries of the Stanton Iron Works. The appeal was 
from the refusal of the Mansfield County Court judge to make an award 
against the company in respect of the death of the boy, on the ground 
that the accident by which he was killed did not arise out of or in the 
course of his employment. 

Mr. Warp (for appellants) said that the lad was employed as “ electric 
motor driver," and had to work in a shed 271 ft. long. At one end was 
a motor switchboard, which the boy worked according to signal. Another 
part of his duty was to oil and clean an engine in the shed when it was at 
rest. The boy was found dead in the '' cog wheel of the electric motor," 
and counsel submitted that it ought to be presumed he met his death in 
the course of his employment, either in oiling or cleaning the engine. 

The Court dismissed the appeal without calling on the other side, 
and the MASTER OF THE ROLLS said that no fact had been found in the 
case which would justify the inference that the unfortunate accident 
arose out of the boy's employment. The explanations put forward on 
behalf of appellants were mere guesswork, and that was not enough. 


Cohen v. Cameron. 


In the Lord Mayor's Court on Tuesday, before the Common Serjeant 
(Sir E. Bosainquet, K.C.) and a jury, Mr. Edward Salmon Ali Cohen (of 
the Hague, Holland) sought to recover from Mr. John Cameron £48 as 
damages for breach of contract to purchase certain shares. Plaintiff 
stated that last year he was the holder of a number of shares in the Grin- 
dell-Matthews Wireless Telephone Synd, and the defendant wrote, 
offering to take any shares off plaintiff at par. Plaintiff mentioned three 
friends who desired to sell 190 shares at the price offered by defendant, 
and also stated that he wished to dispose of 48 shares himself. Transfers 
were made out in the name of defendant, but when he took the shares to 
Mr. Cameron’s office he was informed that he had gone away for the benefit 
of his health. | 

The Judge intimated that there could only be judgment for plaintiff 
for a nominal amount as there was no official quotation for the shares, 
and then it was announced that the parties had come to terms, defendant 
consenting to a verdict being entered against him for 10 guineas. Judg- 
ment was entered accordingly, with costs. 


_ Singapore Electric Tramways (Limited and Reduced).—A peti- 
tion to confirm a resolution reducing the capital from £400,000 to £100,000 


will be heard by Mr. Justice Joyce on Feb. 4. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
Compiled by Messrs. MEWBURN, ELLis & Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 

Whenever the date applied for differs {rom the date on which the application was lodged al 
the Patent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 
26,341 SAHMBR. Electric locking devices for locks. (Addition to 15,991 /09.) 
27,254 WHYMAN. Electric switches. (5/7/12.) 
28,899 DT E WHATTAM. Electrical equipment of roundabouts, scenic railways, 
and the like. 
.29,201 Friep. Krupp AkT.-GEs. GRUSONWERK. Magnetic separators. (12/1/11.) 
29,230 ULLRICH. Apparatus for the magnetic separation of ores and other material. 
(17/1/11. Addition to 14,082,08.) 

According to this invention the magnetisable rings, serving as the armature for the 
lower magnets instead of being rotatable are stationary, and the carrying away of the 
separated magnetic material is effected by a rotating member arranged between the 
armature rings and the lower fixed magnets. The said rotating member is mounted 
co-axially with the rings, and is axially adjustable. Preferably the cross section of 
the rotating member is such that the contour thereof corresponds with the contour 
of the lower part of th» armature rings. 

29,344 Dickies. Electric safety lamps. 

1912 SPECIFICATIONS. 
71 BARTLEY. Storage battery lamps. 
78 Sparkes. Portable unspillable electric battery lamps for use in mines, ships and 
like places. 

86 Marcon! & FRANKLIN. Wireless telegraph receivers. 

387 TOWNSHEND. Electric heating elements. 

416 Brown. Telephone receiver holder. 

$23 Serton-Jones (American Automotoneer Co.) Electric controller regulators. 

Relates to electric controller reeulators of the form in which, in order to prevent too 

rapid turning on of the current, the controller handle can bs moved only intermittently 
owing to the operation by stop members mounted on a member rotating with the 
controller handle, of an engaging member pivoted to a stationary member. Accord- 
ing to the invention, th» controller regulation comprises a stationary member and a 
revoluble member in combination with an engaging member in the form of a plunear 
adapted to reciprocate in bearings fixed relatively to one of the said members, the 
said plunger being engaged by stopping devices fixed relatively to the other member, 
and s moved nte the engaging position by means operated by the revoluble 
member. 


n 


2,156 MARcoNiI's WIRELESS TELEGRAPH Co., Lto. & Prince. Aerial conductors used 
in wireless telegraphv. (Cognate Application, 2,457/12.) 

Relates to aerial conductors used in wireless telegraphy by means of which the 
direction from which signals are coming may be determined according to this iz- 
vention, two closed circuit aerials set in planes approximately at right angles to cne 
another, and unconnected with the earth are employed, and by comparing or equaiis- 
ing the currents produced in the two aerials by any of the well-known means the 
direction from which the signals are coming may be determined. In place of using 
two closed circuit aerials, one closed circuit aerial and one non-directional aerial may 
be used, and determine the direction by comparing or equalising the intensity of the 
signals on these two aerials. 

3,065 Quint. Electric arc lamps of the type in which carbons impregnated with 
chemicals are consumed in a chamber substantially airtight. 
7,137 Bvuc & CoLLincs. Means for supporting electric lamps. 

13,780 MARINO. Power-transmission system for driving a dynamo whose electrical 
energy is subsequently utilised for the electric propulsion of motor venicks, 
boats, airships, or the like. 

16,040 Batty. Induction electric furnaces. (11/7/11.) 

Relates to electric furnaces of the type wherein the inductor is arranged irside the 
annular conduit which receives the metal to be melted or the material to be heat. d, 
and constitutes the induced circuit. According to the invention the induced circuit is 
composed of a number of vertical or inclined shafts connected together by hcrizontal 
or approximately horizontal conduits or by solid connections, the said shafts : nc 
conduits being arranged or one or more concentric cylindrical surfaces within which 
the inductor is situated. This inductor which rotates around the axis of the furnace 
is formed of a number of pole pieces arranged radially arcund the axis of the furnace 
"s that the axis of said pole pieces are all in a plane at right angles to the axis oí the 
urnace. 

26,295 MAGNET Bremsen Ges. Electromagnetic track brakes. (9/1/12. 

26,337 Murray. Connection apparatus for electric circuit conductors. (9,2/12. Divid:d 
Application on 19,535/12, 26/8/12.) 

27,046 Hackett & WHATTAM. Live rails of electric roundabouts, scenic railways and tke 
like. (Divided application on 28,899/11. 22/12/12.) 


APPLICATIONS FOR PATENTS. 


Norg.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have xot beer published 
previously in the ordinary course. Names within parentheses arc those of commuricators 
of inventions. When complete Specification accompanies application, an asterisk ts affixed. 


D:cember 14, 1912. i 
28,779 SEARLE & WILKINS. Transmitting electric current from external sources to the 
motors of electrically-propelled vehicles. 
28.793 Gray & BEsT. Electrical temperature-regulating apparatus. 
28,801 Birksy & Birxsy. Ear and sleeve for connecting and supporting the adjacent 
ends of trolley or other wires. 
28,808 ROBERTSON. Switches. 
28,809 THomson. Unspillable electric accumulator cells. 
28,816 Joris. Electric lamps for mines.* 
28,824 Sıemens Bros. & Co. & GRINSTED. 
tion on 14,564, 21;6/12.)* 
28,831 EisgMANN & Co. G.m.B.H. & EisEMANN. Means for regulating generator strer.eths 
and pressures.* 
28,841 MEISSNER & KRnasNIKOFF. Electrical apparatus for telegraphing, signalling, cone 
trolling of torpedoes, and the like purposes. * 
28,846 SruBi1NG. Electrically-heated garments. ° 
28,862 Brown. Relay apparatus.” 
28,864 Soc. ANON. DES ETABLISSEMENTS, L. B. BRIOT. 
(15/12/11, Franc2)* 
28,865, 28,866 Marconi. Wireless telegraph transmitters. 
December 16, 1912. 
28,906 Sıemens Bros. Dynamo Works. (Siemens-Schuckertwerke C.M.B.H., Germany. 
Rotary pumps.* 
28,916 JACOBSEN, CAMERON & LoucH. Street and station indicators.* ` 
28,927 McMuLLAN. Cleaning tramway rails. 
28.929 Jackson. Tube coupling for electrical circuits. 
28,931 Justice. (N.E. Electric Co., U.S.)  Gearing.* 
28,944 Fopos. Connecting conducting and other wires. 
28.953 MARINO. Salicylate electrolytes. 
28,967 Wrscotr. Electric current transformers.* 
28,977 Wave. (Protective Signal Mfg. Co., U.S.) Electric circuit closing apparatus.” 
28,978 CUNNINGHAM. Therap2utic devices for utilising radiant energy.* 
28,979 Coventry & RusHTON. Conduits and electric conductors. 
28,982 AcosTiNI. Wave motors.* 
D2c:mber 17, 1912. 
29,025 MORRISON & GREENHALGH. Miners’ electric Jamps. 
29,036 HAMMER. Electric telephones. 
29,042 IRELAND & CHAPLIN. Cleaning the globes ot arc iamps. 
29,049 Ges. FUR ELEKTRO-OSMOSB M.B.H. Producing metal absorptions. 
ermany.) 
29,057 MARKS, (General Engineering & Construction Co., Canada). 
29,091 KT sen systems. (Divided application on 28,903,11. 
17/4/11, U.S.)* 
29,092 B.T.-H. Co. (Ge. E. Co., U.S.) Pumps. 
December 18, 1912. 
29,134 FLiNN. Measuring and recording electric currents. 


Electromagnetic relays. (Divided applica- 


Electromagnets and the like. 


m 


(Aadition to 23,618,07.)° 


(8:1;12, 


Printing telegrapts® 
22,12. 


29,149 Gopin. Electric lamps for motor vehicles. 
29,152 WricHTt. Trolley head shield for tramcars and the like propelled from overhead 
system, l 


29,160 F. K. BOARDMAN, R. V. BOARDMAN & F. BOARDMAN. Arc lamps.* 


| 
29.186 Bance. Railway and tramway rolling stock and rail tracks therefor.* 
29,190 B.T.-H. Co. (Charles Gordon Curtis, U.S.) Systems of ship propulsior. 
December 19, 1912. 
29,268 O. J. Lopce & L. Lopc&. Obtaining unidirectional high-tension discharg-s 
29,269 O. J. Lopce & L. Lopcge.  High-tension insulators. 
29,282 GRAHAM & RickETs. Incandescent electric lamps. 
29.297 B.T.-H. Co. & W&pMonE. Electric transformers. 
29,302 STERN & British Ever READY ELBCTRICAL Co. Electric bull's-eye lanterns cr 
the like. 
l December 20, 1912. 
29,328 RICHARDSON & McCALLUM. Working Tyer's railway block telegraph instruments 


and the like. 

29,338 Sıemens Bros. Dynamo Works & Witson. Regulation of the pressure of 
electrical generation systems employing rotary converters. 

29,348 Hirst & Casu. Reflectors and shades for indirect lighting. J 

29,349 Hirst & Maurice.  Elcctrical connector. J 

29,350 Hirst & Maurice. Construction of electric irons. 

29,351 to 29,360, 29,387 AUTOMATIC TELEPHONE MFG. Co. 

Telephone systsms.* 

29,372 HADDAN. (Ludenscheider Metallwerke Akt.-Ges. vorm. Jul, Fischer & Basse. | 
Germany.) Electric contact devic:s of the Swan type.* 

29,375 CoMrAGNIE GENERALE RADIO TELEGRAPHIQUE. Charging condensers in parallel | 
and discharging them in series. (21/12/11, Germany.)* 

29,378 Scott. Starting internal-combustion engines from an electric motor, 

29.384 ARNOLD. Reproducing electric variations. 15/7/12, U.S.)* 

29,389 B.T.-H. Co. (G.E. Co., U.S.) Refractory materials. 

29.396 Lax. Securing the globes, shades, or the like, of electric light fittings.* 

29,409 HEYLAND. Diminishing the E.M.F. induced in the commutation zones of come 
mutator machines. (20/12/11, Germany.)* Pau. M 

29,416 Baronio & Woop. Telegraphic receiving apparatus. ^ : - [3... _. 


(Automatic Electric Ce., US.) 
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CO-OPERATION. . . 


The second annual dinner of the British Electrical and 


Allied Manufacturers’ Association must be written down as 


an unqualified success. The function was attended by men 
who represented the manufacturing, electricity supply and 
contracting branches of the industry, a notable concourse 
of individuals determined to “ try out " the policy of co- 
operative action to its utmost extent. The gathering 
differed from the Institution dinner in many ways, but 
principally in the predominance of à more vigorous note 
and a more direct outlook upon the affairs of the industry. 
From the report which we publish on another page it will 
be seen that the speeches were brief and apropos of the 
objects, work and aspirations of the Association. Mr. A, 
Bruce ANDERSON was particularly happy in his references 
to the mission of the Association and its “ leave to serve " 
both its members and the industry generally. Lord 
AMPTHILL justified our expectations by making a speech 
thoroughly characteristic of a man having his wide expe- 
rience of imperial and international affairs. 


methods much in the same way as thev had originally copied 
ours. His lordship spoke of the “ trades union of nations ' 
as a means of uniting commercial and industrial interests 
throughout the empire, and appealed to all classes of the 


In his opinion 
the problem of competition with foreign rivals would be-: 
come less complex if we made it our business to copy their, 


9. 


community as desirable participants in the prosperity of 
industry. He declared that he stood for a far-sighted pro- 
motion of British industry and would do his utmost to 
advance the good work which the Association had taken in 
hand. Contemporaneously with the dinner comes the 
B.E.A.M.A. report (published on another page), which 
details some of the principal results of the efforts of the 
Association during the lest twelve months. The various 
sections of the Association have formed committees which 
have held a great number of meetings and discussed subjects 
of interest and importance to themselves. The plant 
section seems to have succeeded in settling a number of 
vexed questions which had proved very troublesome in past í 
years. One of these is the question of cross-tendering, a 


48 | practice which occasioned much waste of time and money, 


Municipal Accounts ........ 825. and which the manufacturers were unable to discard or 


| modify except by mutual agreement. The organising 


secretary, Mr. D. N. Duntop, and his staff seem to have 
kept in close touch with Parliamentary, engineering and 
commercial matters directly or indirectly bearing upon the 
welfare of the Association, and in this respect have in hand 


'| a number of important questions bearing upon publicity, 


trade directories, employ¢s’ insurance, railway charges, 
exhibitions, and the relations between the I.M.E.A. and the 
E.C.A. According to the report negotiations on many of 
these matters are in an advanced state, and definite con- 
clusions upon them will, it is hoped, be shortly arrived at. 
The year's work is altogether creditable to the Association 
and we hope it will continue the pursuit of its present 
vigorous policy. The industry can do with it. | 


mme aeo 


"THE POINT FIVES.” 


A meeting of the ** Point Fives " was held in the Artists Room, 
Pagani's Restaurant, Great Portland-street, London. W., on January 
17, under the chairmanship of Mr. W. H. Cooke, of Luton, The 
rules of the society were adopted as follows :— 

(1) That the association shall be called th: ‘ Point Fives." (2) That 
the object of the association shall be to encourage and develop the use 
of electricity for all possible domesiic purposes. (3) That candidates 
for election shall consist of managing engineers of public electricity 
supply undertakings who have in operation such charges for domestic 
purposes as comply wiih any of the following conditions : (a) A flat rate 
of 0-5d. per unit or (b) a reasonable fixed charge plus a secondary charge 
not exceeding 0-5d. per unit. (4) That candidates shall be balloted for 
at a meeting of the association, one black ball to exclude. (5) That the 
slogan of the association shall be * All together all the time for every- 
thing electrical." (6) That the chairman at cach meeting shall start a 
discussion by a five minutes’ address on a subject germane to the object 
of the association. (7) That there be four meetings in each vear, to be 
held on the third Friday in the months of January, April, June and 
October, the June meeting to be held during the Convention of the 1.M. E.A 
and in the same town. (8) That the chair shall be occupied cach mecting 
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by members in rotation, in order of date of adopting the main principle 
of the association. (9) That these rules can be added to or amended at 
any ordinary meeting by a majority of two-thirds of the membership, 
provided that the suggested addition or alteration shall have been pro- 
posed, seconded and discussed at the last previous meeting of the 
association. 

These preliminary matters having been settled, it was decided that 
in the future it would be an advantage to introduce visitors, It was 
decided to hold the next meeting at the electricity works, Bradford, 
where an electric kitchen is in continual operation. Mr. Roles will 


the chairman. 


THE ANNUAL DINNER OF THE BRITISH ELECTRICAL 
AND ALLIED MANUFACTURERS’ ASSOCIATION. 


There was a brilliant assembly of electrical men at the Savoy 
Hotel on Friday night last, the occasion being the second annual 
dinner of the B.E.A.M.A., at which upwards of 250 members of the 
Association and their friends sat down, under the chairmanship of 
Lord Ampthill, the first President of the Association. A glance 
down the list of guests reveals the instructive fact that a large 
proportion was comprised of central station engineers, while there 
was also a goodly mixture of electrical contractors. The “top 
table" was represented by men well known in the political, com- 
mercial and financial world, and who were “ cheek by jowl" with 


the leading lights in electrical and mechanical engineering. Among 


others there were present :— 


Mr. A. H. Adams, Right Hon. Lord Ampthill (Chairman), Messrs. 
A. B. Anderson, R. Ayton, F. Bailey, A. H. Bate, M. Beales, A. G. Beaver, 
G. G. Bell, J. Belliss, H. Berry, H. Bevis, Col. Sir W. Bisset, Messrs. 
J. M. Blair, J. H. Bowden, W. W. Bradfield, J. A. Bryce, M.P., R. A. 
Chattock, G. von Chauvin, J. Christie, Major J. E. Cochrane, Messrs. 
E. Coote, H. H. Couzens, Lieut.-Col. M. Craddock, C.B., Messrs. A. C. 
Cramb, S. T. Dobson, W. Duddell, Sir C. Dudgeon, Messrs. D. N. Dunlop, 
H. W. Ely, L. Worthington Evans, M.P., S. E. Fedden, S. Z. de Ferranti, 
H. Foulds, L. Gaster, G. C. Gibbons, M. M. Gillespie, Sir L. Gomme, 
Messrs. J. Gray, A. E. Harrison, F. B. O. Hawes, J. McD.'Henderson, M.P., 
H. Hirst, S. Insull, G. Isaacs, A. D. Jones, B. M. Jenkin, J. Keith, Sir 
A. Kennedy, Messrs. Dr. W. Koch, C. Koettgen, J. D. Knight, H. C. 
Levis, F. M. Long, B. Longbottom, G. C. Lundberg, C. Le Maistre, R. K. 
Morcom, Licut.-Col. Hon.j Sir N. J. (Moore, K.C.M.G., Mr. W. M. 
Morrison, Commander I. J. N. Murakosji, Messrs. Lee Murray, C. 
Musgrave, F. H. Nalder, Dr. H. F. Parshall, Messrs. G. W. Partridge, 
W. H. Patchell, R. W. Paul, S. L. Pearce, Ald. Pearson, H. Faraday 
Proctor, M. J. Railing, L. L. Robinson, J. W. Rook, P. F. Rowell, W. 
Rutherford, 5. H. Seabrook, C. E. C. Shawfield, A. Siemens, O. H. Smith, 
Right Hon. Lord Suffield, Messrs. A. W. Tait, W. C. P. Tapper, L. G. 
Tate, Sir J. W. Taverner, Messrs. E. M. Underdown, K.C., W. C. 
Unwin, R. W. Wallace, K.C., Capt. C. A. Ward, Sir E. White, Messrs. 
F. W. Willcox and C. H. Wordingham. 

Mr. SAMUEL INSULL, in proposing the toast of ** The Association,” spoke 
of the building up of the electrical industry in the United States by the 
closest co-operation between the manufacturers of machinery and 
apparatus, and what he termed the manufacturers of electrical energy. 
Where this co-operation did not exist the two sections of the industry, 
which were mutually dependent, were unable to achieve thcir ultimate 
aims. He knew of nothing that would add to the prosperity of the clec- 
trical industry so much as an appreciation of their respective missions by 
electricity supply and electrical manufacturing interests. The larger side 
of the business was still capable of immense development in this country. 
By comparison with London, the city of Chicago, in which his company 
carried on its operations, supplied more electrical energy per capital. 
London, with its 7} millions of population, produced 750 million units of 
electricity in 1912 for all purposes of light, heat and tramway and railway 
traction. "The corresponding figures for Chicago were 800 million units 
for a population of 2} millions, with no difference in the purchasing 
power of the two communities. He thought that if there was to be a fair 
return on the capital invested in electricity supply there must be a 
* massing " of the means of production and distribution in this country. 

Mr. A. BRUCE ANDERSON, in responding to the toast of the Association, 
proposed by Mr. Insull, said: In deference to those who do not 
know us as well as we hope they will do I propose to touch very 
lightly on our aspirations, and for others equally lightly upon our 
achievements. — Our aspirations are to carry our fellow men, light 
them, heat them, 'cook for them, and, if necessary, help them out 
of this world if justice so decrees. We want to help to do that the 
world over, and we think we have a particular claim to be heard where 
ous own flag flies. As to ourachievements : I will only sav that we have 
achieved a position where we expect to be heard. 1 go further and say, 
with all due deference, that we have achieved a position [where so long 
as we speak truly we must be heard. And I ought to say that whenever 
we have found it necessary to speak either on behalf of individua] mem- 
bers of the Association or for the Association as & whole we have in- 
variably been received with such courtesy and consideration that if we 
have not been heard before it has been no one's fault but our own. That 
position has been achieved by what I can only call a reasonable growth 
of that spirit of alliance which we have grafted on to, without impairing 
our old spirit of self-reliance. It has been achieved by the careful 


deliberations of the Council, by the ever-readiness of the men acting on 
sections and committees, to work for the whole, and last but by no means 
least, to the organising ability, hard work, and never-failing tact of our 
secretary, Mr. Dunlop. Our thanks are due to him and to his staff, and 
I am sure they are heartily accorded. 1 have no desire to refer to any of 
our achievements in detail, save one, and detail is hardly the word to apply 
to that on account of its magnitude. I am anxious also not to trespass 
on the happy path of my friend, Mr. Hirst, who has a health to propose 
later, but I must say this, that we have during the year obtained the ser- 
vices of Lord Ampthill as President of the Association, I hesitate to say 
that he is a president to whom we can indeed look up, as I am afraid his 
lordship might make the mistake of supposing me guilty of a double 
entendre, but I say this, we regard his presidency as a high honour to us 
and a clear indication to our friends of the reasonableness of our desires 
and of the purity of our intentions. 

Mr. WonTHINGTON Evans, M.P., proposed the toast of “British 
Industry," and dwelt at some length on the many influences which were 
brought to bear on industrial developments. ‘‘ Capital and brains," he said, 
“T place them in alphabetical order, are dependent cach upon the other. 
though the former without the latter would not be very capital." More 
often than not the capital was found in London and the order for the 
plant was placed abroad, a fact which seemed to suggest that more 
co-operation was wanted for mutual protection and mutual aid. 

Lord AMPTHILL, on rising to reply, was enthusiastically received as 
were also the points which he made in the course of a brilliant speech. 
He described himself as a casual labourer in industrial matters, and before 
a technical audience he could not speak as an expert. The commercial 
prosperity of the country was, he thought, something in which all classes 
of the community should participate, because that prosperity was a 
national heritage. A survey of the position of affairs in British industry 
disclosed competition with foreign countrics as a powerful element, but 
to us it must act as a stimulant. Where we were outdistanced it should 
be our policy to copy the methods of our rivals, much as they had copied 
us in the first case when we confidently believed we were the workshop of 
the world. His Lordship deplored the pres nt inaction of Parliament in 
matters concerning British industries, quoting a trenchant criticism of 
Harold Cox's in which he described the high lc vel of commercial prosperity 
as being in striking contrast to the low level of political life. Referring 
to the growth of trades unionism by virtue of its merits as a svstem of co- 
operation, Lord Ampthill appealed for a “ trades union of nations " with 
the same objects in view—viz., the protection of individual and collective 
interests and the establishment of mutual arrangements in international 
industrial affairs. In the design of electrice power stations the tendency 
was towards larger units, and his Lordship considered that that policy 
was justification for the concentration of interests and the broadening of 
the basis of co-operation among the chief branches of electrical industry. 

Mr. 8. Z. pk FERRANTI proposed the double-barrelled toast of “ Kin- 
dred Institutions and Our Guests," and said that co-operation and concen- 
tration were signs of the times and more should be done with them in the | 
electrical industry, especially in regard to overseas and colonial trade. 
The Rand power plant which had been mentioned was financed by capital 
which the Germans made us provide from London, while the plant was 
supplied from Berlin. In future that kind of procedure would be avoided. 

Mr. W. Duppe., F.R.S., in reply for the Institution part of the 
toast, said that there were more institutions in London per capita than 
in Chicago, and it might be well to check the breathless competition for 
members by a little concentration and combination. 

Colonel Sir N. J. MoonE (Agent-General for Western Australia) dealt. 
in an interesting"speech, with the inter-relations of the mother country 
and the colonics. His remarks were distinetly pro-preferential and 
emphasised the fact that since itsiintroduction in 1906 preference had been 
the means of increasing the United Kingdom trade with Australia some 
50 per cent. As to emigration he said that 600 men might leave the old 
country because of unemployment, and Australia would give Scotland 
an order for 50 locomotives which would keep 1,000 men busy. 

Mr. Huso Hirst, to whom fell the task of proposing ‘The Chairman." 
thought that Lord Ampthill should have described himself not as a casual 
labourer but as one of the unemployed, sent by his country to debate in 
the House of Lords, while the Shipof State wasdrifting. In the wider and 
more ambitious work of the Association, above the details of protecting 
their interests as manufacturers, Lord Ampthill could be of great aasist- 
ance. The difference between commerce and industry was most marked 
and needed to be emphasised. Industry lay at the root of national great- 
ness, but commerce was the basis of international greatness, so that it 
behoved us to cultivate industry to the utmost. Honour was thrust upon 
all branches of human activity except industry. In carrying out the 
work of organisation we, in this country, were doing what the Government 
and its departments should have done to enable us to meet the organised 
and splendidly subsidised efforts of other nations. 

The toast was drunk with musical honours. 

-. We have received the following summary of the report. of the Council 
for the session 1912 :—The fostering and protection of the industry by 
means of eo-operative action is the policy of the Association, and a subject 
initially dealt with on these lines was that of getting agreemeat 
between members as to a set of equitable conditions to govern, as far as 
possible, the relations between vendors and purchasers of large plant. 
A moment's consideration of the mere scope of the various interests 
represented in the Association made plain the difficulty and complexity 
of the problem that was early apparent. All large contracts contain 
about 40 important clauses, each dealing with a different subject and 
many of a contentious character. Fortunately, a text on which sto 
proceed was at the disposal of the Association, viz., the “ Model General 


THE ELECTRICIAN, JANUARY 31, 1913. 


819 


= Eee 


Conditions of Contract >? 'vrublished by the Institution of Electrical En- l 


gineera, This text, Oyin ally drafted, as it is stated, by a firm of con- 
sulting engincers, had undergone amendment from time to time as 
circumstances seemed to its producers to require, and the industry at 
large owed those gentlemen a debt of gratitude for something in the 
absence of which the Association would have been confronted at the 
outset bv a serious difficulty. Even the briefest resumé of the work done 
upon this text by the Revising Committee of the Association would have to 
deal with an immense masa of matter thrown off first as between the 
Revising Committee and members of the Association ; and, secondly, as 
between that Committee and the other two representative bodies chiefly 
concerned, viz., the Institution of Electrical Engineers and the Incor- 
porated Municipal Electrical Association. The Council were able to 
announce, as a result, that at the end of the vear just closed the text of 
the general conditions of contract most commonly in use by engineering 
purchasers throughout the courtry had been very thoroughly amended 
in line with the requirements of the manufacturers ; and they hoped that 
agreement on that text was within a short distance of being reached as 
between the Association and the kindred bodies, That this result had 
been attained in so short a time was duc partly to the unflagging energy 
of the Revising Committee ; partly to the courtesy and assistance ex- 
tended to the Association at all times by the cognate institutions con- 
cerned ; and to some extent. it should be said, to the clear carnest of its 
intentions which the Association afforded all and sundry by printing and 
forthwith putting into use, amongst such members as cared to adopt it, 
a text, limited to certain vital clauses common to all large contracts, as 
soon as the Revising Committee had settled the same. Printed copies of 
that short text, of which about 4,000 had been distributed, might be had 
by any member on application to the secretary ; and copies of the com- 
plete text would similarly be available at a later date. Neither was to 
be regarded as final. 
. Members of the Assoctction manufacturing prime-movers and generat- 
ing plant had long laboured under the cumbrous and wasteful procedure 
known as cross-tendering, whereby sub-contractors always tendered to a 
main contractor, and he again to the purchaser. A remedy for that had 
been devised and was embodied in the agreements between members 
known as cross-tendering sereements, under which their signatories, 
whether main or sub-contractors, now made separate tenders direct to 
the purchaser without cognisance of each other's prices, thus avoiding 
temptaticns to cut prices and obviating fruitless expenditure of much 
time and trouble. 

A Committee dealing with the revision of standards for electrical 
machinery commenced work last February. lts terms of reference were 
to consider what extensions and modifications were necessary to the 
Engineering Standards Committee’s Report No. 360n ‘ British Standards 
for Electrical Machinery,” so as to make this a recognised text-book for 
British engineers and manufacturers corresponding to the standardisation 
rules respectively issued by the American Institution of Electrical 
Enginecrs and the Verband Deutscher Electrotechniker. As a result, 
the following sections of the proposed rules, viz., II. Standard Pressures 
and Frequencies; HME High-Potential Tests; IV. Classification. of 
Machines; V. Rating: Vl. Overloads; and VII. Heating, were com- 
pleted and will shortly be presented to the Engineering Standards Com- 
mittee. 

The Associ ition was represented on the various Sub-Committees of the 
Engineering Standards Committee and on the International Electro- 
technical Commission, three of the Special Committees of which had met 
recently in Zurich on the subjects, respectively, of “ Symbols," " Rating 
of Electrical Machinery,” and "" Prime Movers,” 

Another Committee of the Association which has made satisfacotry 
progress is that dealing with Electrical Accessories. Acting upon the 
recommendation of the Panel of the Enginecring Standards Committee 
dealing with electrical accessories, a joint Conference, consisting of 
members of the Panel and members of the Association, was held under 
the chairmanship of Mr. C. H. Wordingham. Recommendations were 
made which would, in due course, be presented to the Electrical Acces- 
sories Section of the Engineering Standards Committee. 

The National Insurance Act of 1911, particularly Part 2, relating to 
unemplovment insurance, threw a considerable amount of work upon the 
Association, and the secretary attended on several occasions before and 
otherwise Communicated with the Umpire, and argued cases on behalf of 
members, securing in several instances, the exclusion of certain branches 
of the indusiry. 

A short one-clause railway bill proposed by the Government was now 
receiving attcntion. 

A standing rule of the Association is that members could not exhibit 
in respect of many exhibitions promoted cither by local authorities or 
private enterprise, except on conditions very advantageous to themselves, 
This rule was enforced in regard to all such exhibitions, with the exception 
of the forthcoming Ideal Home Exhibition and those held at Islington, 
Earl's Court. (Shakespeare. Exhibition), Glasgow and Newcastle; the 
limitations, however, were confined to members who supplied heating, 
cooking and lighting apparatus, for the purpose of displays of smoke- 
abatement clectrical appliances. 

A Joint Exhibition Committee composed of representatives of the 
Association, of the Incorporated Municipal Electrical Association, and of 
the Supply Companies was being formed to consider whether, and, if so 
by what means, agreement could be reached as to the Association's atti- 
tude towards proposals for holdiig exhibitions in different parts of the 
country. 

The ra/lway companies had made, during the year, certain alterations 
in their rates and prescriptions as to method of packing goods, which 
affected a large number of members. Switchgear and electric heating 


stoves have been damaged in railway transit last year, and a deputation 
of the Association in respect of the carriage of switchgear will shortly 


visit the Railway Clearing House. Electric heating stoves have already 
been the subject of a visit of a deputation. 
Many electrical contractors were members of the E.C.A. in a large way 


of business, and manufactured their own lines, while, on the other hand, 


several members of the Association confined themselves solely to selling. 
This fact accounted, to some extent, for the difficulty which had been 
experienced in the past, in arriving at a complete understanding between 
the two Associations. A joint committee composed of members of the 
Association and the Contractors! Association was now discussing a set of 
rules to govern the relations of the members of the respective Associations. 

'The Publicity Committee held frequent conferences with the Electricity 
Supply Companies’ Publicity Committee, and devised and put before the 
Council a scheme for an extensive campaign of press and other adver- 
tising. which was, however, voted of too ambitious a character for the 
Council's sanction, and was, therefore, rejected. Towards the close of 
the year this Committee also had under consideration the usefulness of 
the existing trade directories: Recommendations made were a little 
confusing to the proprietors of these works, and action was left to mem- 
bers’ discretion. The subject would be dealt with sufficiently early this 
year to admit of promise of agreement between the Association and the 
parties concerned. 

The Electrical Trades’ Benevolent Institution, a body worthy of sup- 
port, had benefited by a contribution from the Association of the sum 
of £250. 

The number of sectional meetings held during the year was 135. The 
number of members on the Register of the Association at the close of the 
vear was 109, being an increase of 14 on the number on the Register at 
the close of 1911. i 

Five members of the Council retired as from the date of the Annual 
General Meeting and, being eligible, offered themselves for re-election. 
Twenty-five members of the General Committee retired, and being eligible 
offered themselves for re-election. Mr. T. Trimnell, of 123, ('annon- 
street, London, was invited to become industrial solicitor to the Asso- 
ciation (in addition to the Parliamentary solicitors, Messrs. Bircham & Co, 
and having accepted the invitation his appointment was confirmed. 
Messrs. Price, Waterhouse & Co., the auditors of the Association, retired, 
and being eligible offered themselves for re-election. 


- BUSINESS NOTICES. 


Mr. Lee Murray, M.C.E. (Melb.) M.Inst.C.E, M.LE.E., who 
recently retired from the position of general manager of Messrs. Bruce, 
Peebles & Co., Edinburgh, has started business on his own account 
at 10, Norfolk-street, Strand, London, W.C., as engineering repre:en- 
tative (buying, inspecting, &c.) for firms and corporations in the 
Colonies and abroad. 


The Langdon-Davies Motor Co. have installed an additional tele- 
phone service at their city offices, the number being '' City 3388." 


Crane for Sale.—Messrs. C. A. Parsons & Co., Heston Works, 
Newcastle-on-Tyne, advertise for sale an electric travelling jib crane. 


Electrical Instruments for Sale.—Messrs. Chamberlain & Hookham, 
Solar Works, Birmingham, advertise for sale a number of high-class 
electrical and other instruments, suitable for laboratory or test room. 


Patents Development.— The proprietors of patents Nos. 758/1909, 
13,734/1909, and 50570/1909, relating to '* Improvements in electric 
motors, &c.," desire to grant licences or to make other arragemennts 
for exploiting the same in this country. Applications to Messrs. 
Haseltine, Lake & Co., Patent Agents and Consulting Engineers, 
7 and 8 Southampton-buildings, London, W.C. 


The proprietors of patent No. 18,209/1909, for '' Improvements 
in and relating to incandescent electric lamps for vapourised liquid 
combustibles," desire to make arrangements for exploiting same in 
this country. Applications to Messrs. Haseltine, Lake & Co., Patent 
Agents, 7 and 8, Southampton-buildings, Chancery-lane, London,W.C. 


The proprietor of patent No. 4,228/1909 for “ Improvements in 
electric cut-outs " desires to make arrangements for working same 
in this country. Applications to Messrs. Haseltine, Lake & Co., 
Patent Agents, 7 & 8, Southampton-buildings, Chancery-lane, London, 
W.C. 

The proprietors of patent No. 27,245/1909, relating to '' Regula- 
ting devices for d.c. dynamos," desire to make arrangements for 
working same in this country. Particulars from Messrs. Brewer & 
Son, patent agents, 33, Chancery-lane, London, W.C. 


B.T.-H. Co.’s Willesden Works.—Some months ago we were advised 
by the British Thomson-Houston Co. that, in order to cope with the 
rapid growth of their business in Mazda lamps, they had acquired a 
plot of land at Willesden for the purpose of erecting a large, modern, 
up-to-date lamp factory. | 

This building has now been completed, and we are informed by the 
British Thomson-Houston Co. that, in order to relieve the pressure cn the 
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Rugby labour market for male labour, it has been decided to remove the 
switchboard department from Rugby and instal it at Willesden, and to 
provide the additional facilities required for the manufacture of Mazda 
lamps at Rugby. in the space which the removal of the switchboard 
department will now provide. The British. Thomson-Houston Co. 
anticipate that this change in plan will effect economies in lamp manu- 
facture, will provide largely increased lamp manufacturing capacity, 
by reason of the concentration at Rugby, and, in addition to providing 
emplovment for female labour in Rugby, will actually improve the 
situation as regards the supply of male labour in the other departments 
of the Rugby factories. 

Osram Expansion.—Owing to the large increase in the sales of 
Osram Lamps since their manufacture with drawn-wire filaments, the 
General Electric Co. have found it necessary to provide additional 
facilities for handling orders. 

A larger space at their head office (67, Queen Victoria-street, E.C.) is 
now devoted to the sale of Osrams, the counter room has been doubled, 
and the new counter, which is adiecent to the old one, has been specially 
reserved for supplving high candle power Osram lamps, all types of round 
bulb end fancy Osram lamps, candle Osram lamps, both twisted and plain, 
spearhead and shadowless tv pes Osram lamps, Osram tubular and Strip- 
lite, &c., battery lamps for motor-car lighting and other purposes. At 
their Osram stores in Union.strect additional premises have been taken 
and set aside for stock accommodation. A stock of Osram lamps, twice 
es large as that carried heretofore, is now constantly on hand. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Wm. Longdon and Vernon G. 
Cobb, electrical engineers, 1014, Derby-road, Nottingham, will 
take place on Feb. 6 at 4, Castle- place, Nottingham, and the public 
examination on Feb. 14 at the County Court House, St. Peter's- 
gate, Nottingham. 

A first and final dividend of 11jd. will be payable on Feb. 3 at 
191, Corporation-street, Birmingham, to creditors of Albt. Edwd. 
Martin (trading as the Midland Electrical Supply Co.), 39, Great 
Charles-street, Birmingham. 
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EXTENSIONS. 

Aberdeen.—The Corporation have adopted the scheme of the City 
electrical engineer (Mr. J. Alex. Bell) for the extension of the gene- 
rating plant at the electricity works at a cost of £15,150. Some 
particulars of the scheme were given in our last issue, and tende 
are being invited for the plant. i 

Bedford.—Applications has been made for sanction to a loan of 
£1,800 for house services for the next three years. 

On the presentation of the minutes of the Electricity and Street Light- 
ing Committee last week it was stated that the last loan sanctioned for 
electric services was £700, of which £613 was expounded up to Dec. 31. 
They recommended that application be made for sanction of a loan of 
£1,800, being the estimated amount required for services during the next 
three years. 

The Chairman of the Committee (Ald. Kilpin) explained that they had 
had an increase in connections last vear and that was why they required 
more than the allotted sum. Having 160 connections to make last year it 
was the only course open to them. 

Dundee.—At a meeting of the Town Council it was decided that 
the chairman of the Electricity Committee and Mr. H. Richardson, 
engineer and manager, should visit the principal engineering works 
on the Continent in view of the contemplated extensions to the 
Dundee systems. 


DUUM 
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GENERAL. 


Ayr.—A special meeting of the Council was held last week to con- 
sider the question of charges for electric current. 

In a report by the burgh electrical engineer (Mr. R. Marshall) it was 
stated that the price of coal had increased by 33 per cent., while at the 
same time there had been a reduction in the amount of current used 
owing to the use of metal filament lamps. The Lighting Committee 
recommended that the charge for private lighting be increased from 31d. 
to 4d., with a reduction to large consumers ; that the charge for public 
lighting be increased from 2d. to 21d. ; that the charges for current to the 
tramways remain as at present; and that the charge for current for 
heating and cooking be reduced from 11d. to 1d. 

The Council adopted these recommendations. 

Blackrock.-—At the meeting of the Council last week the provi- 
sional agreement between Blackrock and Pembroke Councils. under 
which the Pembroke Council undertake to supply electricity in bulk 
(on an arranged scale of prices) was approved. The price in bulk 
will range from 23d. to 14d. per unit, according to the consumption. 

Epsom.—At the recent meeting of ratepayers to consider tho bil. 
t» confer further powers on the Urban Council in regard to the elec. 


tricity undertaking and for other purposes, the resolution to approve 
the principle of the bill was defeated. 


Exeter.—The maximum salaries of certain officers of the elec 
tricity supply department have been raised to the following figures : 
Station superintendent to £165 per annum ; first shift engineer, £120 ; 
second shift engineer, £105 ; and third shift engineer to £90. 


Luton.—The salary of the electrical engineer (Mr. W. H. Cooke) 
has been increased from £450 to £500 per annum. 


Manchester.—At a special meeting last week the City Council 
adopted a report of the Trading Profits Committee (abstracted in 
THE ELECTRICIAN of Nov. 1. 1912) in regard to the allocation of the 
profits of certain of the trading departments to relief of rates. — 

The proposal was that the Gas Committee should contribute at the 
rate of 1j per cent. upon the capital expenditure, the Electricity Com- 
mittee 1 per cent., the Tramways Committee 5 per cent. and the Markets 
Committee at the rate of 2 per cent. 

After the adoption of the report an amendment was carried limiting 
the operation of the recommendation to one year. 

Marylebone.—With regard to the .council's decision to take a bulk 
supply from the Metropolitan Electric Supply Co.at the Aybrook-street 
station, the general manager (Mr. A. H. Seabrook) has found it more 
convenient from an engineering point of view and the view of cheap- 
ness to take a supply at the Rathbone-place sub-station. 

In view of this alteration the Electricity Supply Committee have de- 
cided to pay the company £408 as out-of-pocket expenses in fixing con- 
verting plant, &c., and also to enter into an agreement with the company 
accepting their offer to supply current in bulk upon the condition that the 
council have the call of 500 kw. and to pay at the rate of £500 per annum 
and 1d. per unit therefor, such payment only to be made in the event of 
12 hours' notice being given that a supply is required. 

Southend.— The poll of the ratepayers on the council’s bill to confer 
addtional powers in regard to electricity supply, &c., has resulted in 
a large majority in favour of the promotion of the measure. 


Wolverhampton.— At a recent meeting of the Council the resigna- 
tion of the borough electrical engineer and manager of the electricity 
works (Mr. C. E. C. Shawfield) was accepted with great regret, and it 
was decided to advertise for a successor at a commencing salary of 
£600 perannum, Mr. Shawfield, who has joined the Knowles Oxygen 
Co. as engineer and director, will retire from the municipal service 
on the 31st March. - | 

York.—Tho Council are recommended to authorise the City engi- 
neer to proceed with the electrification of the two sidings to the Foss 
Islands Municipal Depot and also to ask the City electrical engineer 
to submit an estimate of the cost of converting the present system 
of lighting the two depots from gas to electricity. 


LIGHTING NOTES. 


Acton.—Under the new scheme of lighting, the Metropolitan 
Electric Supply Co. propose to remove the present electric-light 
standards in the main road and to utilise as many of the tramway 
standards as may be necessary. 

Grimsby.—At the last meeting of the Public Lighting Committee, 
the borough electrical engineer and manager of the electricity 
department (Mr. W. A. Vignoles) reported that there had been an 
increase of 209 customers during the last year—a record. | 

There was a steady increase in the demand forelectricalenergy. There 
was an increase of 527 private lamps applied for, and a total increase of 
759 lamps connected and applied for. Various extensions of mains were 
authorised and the specifications of the extensions of plant were approved 
as it was stated that it was important for the plant to be delivered in time 
to deal with next winter’s load. ] 

Pocklington.— At a recent meeting of ratepayers the Urban Council 
were unanimously urged to enter into an agreement for the electric 
lighting of the district. Messrs. Crompton & Co. have agreed to 
put down the necessary plant, provided the Council enter into an 
agreement to take current for public lighting for a number of years. 

Willesden.— Tenders are to be obtained from local tradesmen for 
wiring the Kilburn fire station and mortuary. 

Before giving a definite recommendation with regard to improving the 
gas lighting of the distriot the Lighting Committee have decided to 
obtain tenders from the electricity department for (1) lighting all side 
sireets in the parish and (2) those streets in which mains are already laid. 
The committee also propose to submit both systems of lighting to 
photometrie tests by an independent expert. 

The offer of the electricity department to supplement all-night lighting 
of the arc lamps, at present lighted for half the night, with incandescent 
lamps, for £110, has been accepted. The question of gradually super- 
seding the existing arc lamps and providing flame arc lamps in lieu thereof 
is under consideration. 

Wood Green.—The Council's consulting engineers (Messrs. May 
& Hawes) have been instructed to prepare specification for wiring the 
addition to the town hall 

Workhouse Lighting.—Hendon Guardians have adopted the 
scheme of the Hendon Electric Supply Co. for the electric lighting 
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of the workhouse. The Company will wire the administrative b!ock, 
infirmary and clerk Softec (about 80 light s) free of cost and will supply 
electricity at 5d. per unit for lighting. 

Christchurch Guardians have decided to enter into an agreoment 
with the Bournemouth & Poole Electricity Supply Co. for supplying 
electric current for five years (the Guardians to have the option of 
renewing the contract for five years further at 34d. per unit for light- 
ing and 14d. for power and heating. The service main is to be laid 
by the Company free of charge, and electricitv to be used exclusively 
for lighting so long as the Company shall provide à continuous un- 


interrupted supply. a 
TRACTION NOTES. 


TRAMWAYS. 

Aberdeen.—The question of applying for further powers for ex- 
tending the tramways is under consideration by the Tramways 
Committee. 

A Sub-committee reported in favour of constructing a double line of 


track from Beechyrove-terrace along Mid-Stocket-road as far as Glen- . 


more-road, bovond St. Ninian’s Parish Church. They also reported in 
favour of a double line being laid down from Victoria-road, Torry, along 
Menzies-road to the city boundary near Craiginches Iron Works. It is 
further sugzested that power be obtained to run motor buses and to 
employ trolley omnibuses on the Footdec and Burnside Sehool-hill routes. 

It will also be necessary t» increas* the borrowing powers by £50,0.0. 


Blackpool.—At a recent meeting of the Tramways Committee 
there was general agreement with the proposed scheme for autumn 
illuminations for the whole length of the promenade and adjoining 
squares and open spaces in connection with the season extension 
scheme. "The cost will be shared between the Tramways, Electricity, 
Markets and Street Lighting Committees, The electricity depart- 
ment will supply the current free. 


East Ham.—The Electric Lighting and Tramways Committee, 
having considered a report of the engineer and manager (Mr. W. C. 
Ullmann) on the suggested leasing of the Barking Tramways situate 
between the boundary of the districts of East Ham and Barking and 
the boundary of Barking and Ilford and the supply of electricity to 
Barking Council in bulk, recommend that the leasing of the Bark- 
ing tramways be agreed to on the following basis :— 

East Ham Corporation to supply the necessary cars and staff required 
for all through running and local services and that for all service purposes 
the Barking section shall be considered as part of the East Ham system, 
also that the whole of the revenue received (after deducting East Ham's 
working costs) be paid to Barking Council. If these arrangements are 
completed an offer will he made to Barking Councilfor the purchase of three 
cars only. The lease to be for a period of not less than three years, 
determinable thereafter on six months’ notice by either side. 

An offer is also to be made to supply power to Barking Council for the 
sections of the tramways referred to (metered at the boundary) at 1-25d. 
per unit net for all power supplied, the agreement to be for 12 months, 
and thereafter quarterly. 

The question of giving a bulk supply to Barking will not be entertained. 

Bexley and Erith Tramways.—^At the last meeting of Bexley Coun- 
cil Councillor Baker- Beall moved that a sub-committee be formed to 
consider a draft pooling agreement drawn up by him for the joint 
running of the tramcars of the Bexley and Erith Urban Councils, 
and to report to the Councils as to the practicability of the proposals 
therein contained. 

In support of his motion Councillor Baker-Beall said he had been 
studving the subject as to whether negotiations could be opened with 
Erith as to a working arrangement. Amalgamation was being arranged 
on all sides, and it was a known fact that one large concern could be run 
cheaper and more efliciently than several smalller ones. 

After discussion the resolution was defeated. 


Halifax.—The Council's bill, which proposed to confer further 
powera for the extension of the tramways, &c., has been rejected by 
the ratepayers. 


Hastings.—In the bill of the Hastings Tramways Co. power is 
sought to work the whole of its tramways on the overhead system. 

At present the tramway along the sea front is worked on the Dolter 
Surface contact system, which the preamble of the Bill alleges *' is not 
Satisfactory, owing to defects which are inherent to the system,” and 
that the Board of Trade has intimated that it may be necessary to call 
for the discontinuance of the use of the Dolter system in the interests of 
general safety. The Corporation are, however, opposed to the overhead 
system along the sca front. 

London County Council.—On Tuesday the Highways Committee 
recommended that arrangements be made with the London United 
Tramways (Ltd.) for the reconstruction of the works and tramway 
in Goldhawk-road, between Paddenswick-road and Uxbridge-road, 
and also in King-street, Hammersmith. The estimated cost of the 
work is £16,000. 

Car Lighting.—It was reported that it was necessary to arrange for 
the supply of metallic-filament lamps for the lighting “of the Council's 
tramcears. A special type of lamp suitable for the purpose was proposed 
to be adopted. The number of lamps which it was estimated would be 


required during the period of approximately 12 months was 125,000. 
It was decided to invite tenders from selected firms. 


L.C.C. Tramways.—The work of laying the permanent,way of the 


" tramway along Bishopsgate, from Worship-street to Middlesex- 


street has been commenced. 

Manchester.—The special Sub-Committee of the Tramways Com- 
mittee appointed to consider the question of the congestion of tra fic, 
&c., has issued an interim report. 

The report contains much statistical information as to the growth and 
movements of the population, the number of vehicles employed, &c. 

The number of passengers carried on the Manchester tramway system 
during the year ended March 31, 1912, was 174,424, 237, compared with 
126,900,875 in 1905. The average yearly increase between those periods 
was 6,706,484, or 4°64 per cent. On the Salford tramway system 
48,720,788 persons were carricd, and the average annual increase was 
3.40 per cent. It is estimated that if these rates of increase be main- 
tained during the next 2U years, the total number of passengers carried 
on the two systems in 1932 would reach 386,000,000. Should any radical 
change be made in the way of cheaper fares the increase in the number of 
passengers would be much greater, as the reduction in fares on the Man- 
chester system last year resulted in a large increase in the number of 
passengers carried, and it is estimated that the total increase for the year 
ending March 31 next will be at least 12,000,000, against the average of 
6,700,000 in previous years. Further veductións about to be made: will 
bring the increase during the coming year much above the normal figure. 
It is quite within the range of probability that with decreases in fares 
likely to be made from time to time the number of passengers carried 
annually on the Manchester and Salford systems 20 years hence might 
reach 500,000,000. The serious congestion of trathe in the central streets 
of the city is indicated by tables prepared by the general manager (Mr. 
J. M. McElroy) showing the average speeds of the tramcars on the various 
routes within that area. They vary between 5 and Symiles an hour, and 
from Charles-street (Oxford-road) to Cross-street (via Albert-square) the 
average apeed between 5 and 6 p.m. is reduced to 4-18 miles an hour. 
The average speed of the cars at the various points of the journey on a 
typical route (Levenshulme to Victoria-street) is about 8} miles an hour. 
The chief difficulty in dealing with the question of traffic congestion lies 
in the insufficiency of good street accommodation in the heart of the city 
and the bad lay-out of the city streets, and the rcport states that it is 
obvious that whatever solution of the street traffic problem is ultimately 
determined upon a heavy capital expenditure will be necessary. The 
cost of constructing ‘‘ tube " railways and underground tramways is very 
great. In concluding their report, the sub-committce impress upon the 
Tramways Committee and the Council the seriousness of the situation 
and the necessity for obtaining the fullest information from all available 
sources and the benefit of the best advice upon the problem to be solved. 
The sub-committee recommend that, prior to any deputation being ap- 
pointed from the members of the committee to visit other places the 
general manager and the permanent way engineer be instructed to visit 
certain cities in the United Kingdom and abroad and carefully to study 
the traffic conditions of those cities, and to present a full report thereon. 


Mexborough & Swinton Tramways.—Thrunscoe Urban Council 
have decided to oppose the Mexborough and Swinton Tramway Bill, 
which seeks authority to establish a system of trackless trolley cars 
in the district. 

Southampton.—The Tramways Committee are advised to provide 
meters on the cars for chec king waste of current and also to inaugu- 
rate a bonus system. 

Trailer Tramears.—At the meeting of the London County Council 
on Tuesday it was announced that within a fortnight trailer cars 
would be running on the municipal tramways. In the 1912 Session 
the Council secured powers to run trailers in order to aid in dealing 
with the rush traffic in the morning and evening. 


RAIL-LESS. 


Chesterfleld.—The poll of the ratepayers has resulted in a large 
majority for the Corporation bill, which confers powers to introduce 


-a system of trolley cars, &c. 


Folkestone-Hythe Trolley Omnibus Seheme.—H ythe Council have 
agreed to support the Bill of the Folkestone. Sandgate and Hythe 


‘Tramways Co. for power to provide a system of trolley omnibuses in 


Folkestone, Hythe and district provided the company contributes 


‘£100 for lighting and a sum (not exceeding £1,000) for alterations to 


buildings. &c., on the route. 


POWER AND HEATING NOTES, 


Electric Cooking in Canada.—The Toronto H ydro- Electric Works 
are making great efforts to popularise electric heating in Toronto and 
about 500 stoves have been imported from Flint (Mich.) and placed 
on the market. The prices range from $100 to $150. It is stated 
that before making the purchase the stoves were subjected to a series 


of tests as to the efficiency and comparative cost of operation. and 


it was found that the expense of electric cooking was about one-half 


of that of gas stoves at the price charged for gas—:.e.. Tle. per 


So far the electric stove is not manufactured in Can: da, 


1,000 ft. 


“but it is expected that the demand wiil shortly lead to the establish- 


ment of this industry. 
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Electricity for Farm Work.—At the recent convention of the 
Manitoba Grain Growers' Association, the suggestion to form a fund 
to promote the object of securing cheap electric power for the farmers 
of the province was received with great favour. 

In the course of a discussion as to the possibility of securing electricity 
from the Winnipey river, either through the Winnipeg Electric Co. or the 
City Light and Power Department, it was stated that a hydro-electric 
system similar to that of Ontario was the only advisable one. In Winni- 
peg it had been worked out at a successful conclusion. Power could 
be purchased from the city for $10 per horse- power during certain hours 
when the peak lead was lowest. A transmission line to Brandon was 
suggested, which might cost $400,000 and be good for some 30 years, or 
a more permanent one costing between $600,000 and $700,000. The 
Publie Utilities Commissioner has been asked to consider the matter. 

Harrow.—In order to cater for electric heating and cooking 
business the Harrow Electric Light and Power Co. now offer the 
following alternative tariffs :— 

l. Domestic supplies for all purposes, a fixed charge per quarter of 8d. 
in the £ of the rateable value of the premises, plus a running charge per 
Kelvin of 13d. in winter and Id. in summer. 

2. Heating and cooking if separately metered. 
supplied of 14d. in winter and Id. in summer. 

Applications from lighting consumers are coming in freelv for transfer 
to the assessment tariff and there is a brisk inquiry for auxiliary domestic 
apparatus. With regard to such goods, the engincer (Mr. J. B. Horsley) 
asks manufacturers to bear with him if he insists on the importance of 
two details :—(a) The heating element must be replaceable easily and at 
small cost, and (5) The connector and flexible cord must be able to with- 
stand kitchen handling. Item (a) has been successfully provided for in 
some utensils, but the problem [involved in item (^) has not been solved 
except at a cost comparable with the price of the main article. 

Tynemouth.— Where an electric cooker of not less than 1 kw. is 
installed current is to be supplied at ld. per unit for all heating. 


TAURI ONIO COUTOUN RELATED UA 
EMPIRE NOTES. 
DUREE AETATEM 


Australasia.—The New Zealand Government have decided to 
adopt automatic telephony at Wellington and Auckland. 

Footscray (Victoria) Council are about to borrow £13,000 for elec- 
tricity supply and drainage works. 

Canadian Power Transmission Lines.—The Hydro-Electric Power 
Commission of Ontario notify that they propose to call for tenders 
for the various materials in connection with the construction of 
approximately 125 miles of double-circuit transmission line at 
110.000 volts and the equipping of substations for transforming 
20.000 n.p. from the line to 13,200 volts. Various types of apparatus 
will be considered. For instance, the different materials for con- 
ductors and different types of steel construction for supports. Speci- 
fications were issued on Jan. 15and tenders will becalled for in March. 


South Africa.—Salisbury (Rhodesia) Council are making good 
progress with the erection of their electricity supply works, and it is 
"hoped the supply will be available by about Easter. Mr. C. H. 
Baskerville has been appointed resident electrical engineer. The 
works are being erected to the specification of Mr. W. G. P. Mac- 
Muldrow. 


The residents of Paarl have decided to adopt a scheme for the 
electric lighting of the town at a cost of £34,465. 

Water-power from the Nantes and Bethal streams is to be used. The 
scheme, is one proposed by Mr. Stewart, M.LC.E., 


TELEGRAPH NOTES. 


Underground Telephone Wires.— At Epsom County Court last week 
the County Court judge dismissed an appeal of the Postmaster-General 
against the refusal of Epsom Rural Council to permit the erection 
of a line of telephone poles and wires across Bookham Common. 
The judge made an order that the line should be laid underground. 

Wireless Telegraph Notes.—Since 1876 a number of efforts have 
been made unsuccessfully to open up communication with the 
Kara Sea. in the Arctic regions. Only last year the Siberian Steam- 
ship & Trading Co. organised an expedition, resulting in two of its 
vessels being wrecked and another two were compelled to return 
owing to the ice barrier, In the coming April a steamer will leave 
Eneland to make another attempt, and it is anticipated that the 
chain of wireless telegraph stations which is being established with 
the help of the Russian Government will enable the navigators to 
work more successfully, inasmuch as information concerning the 
climatic conditions will be available and less work will be done in 
the dark. British trade and commerce is expected to benefit largely 
by the success of this expedition. 

Robinson Crusoe's famous Juan Fernandez Island is being fur- 
nished with a wireless telegraph station. 
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A report in the “ Standard ” states that several broken wireless 
messages have been received from Dr. Mawson, the leader of the 
Australian Antarctic Expedition, now in Adelieland. It appears 
that Dr. Mawson's station has becn heard first at. Macquarie Island 
and then at Hobart, but up to date no message has been successfully 
transmitted to him in reply. 

£20,000 has been appropriated by the Peruvian Chamber of 
Deputies for the erection of two wireless telegraph stations, one at 
Arequipa and the other in the Madre de Dios region. 


The German Secretary of State for Posts and Telegraphs has stated 
in the Reichstag that experiments in wireless communication between 
Nauen and Togo, interrupted by the collapse of the wireless tower at 
Nauen, have been resumed, and that wireless communication between 
Nauen, Togo and German South-West Africa would be established in 
1914. The extension of the system to East Africa, the South Sea 
colonies and Japan was stated to be in contemplation. 


The “ South Wales Daily News " states that the Great Western 
Railway Co. have erected a Marconi wireless station on Pencw Height, 
overlooking Fishguard Harbour. 


MISCELLANEOUS NOTES. 


Admiralty Electrical Engineers.—It is announced that the Admir- 
alty have decided that in future electrical engineers and assistant 
electrical engineers are to be borne on the established list, pensionable 
scales of salary being substituted for the non-pensionable salaries at 
present payable. 

Electrical engineers, highest grade, are to receive salaries of £450, rising 
bv annual increments of £20 to £650, with an official residence, or an 
allowance of £50 to £75 in lieu. Electrical engineers, lower grades, are 
to receive salaries of £300, rising by £15 increments to £400, with an official 
residence, or an allowance of £50 in lieu. First assistant electrical engi- 
neers are to receive £250 to £351 a year, and second assistant electrical 
engineers £200 to £250 a year. The pensionable scales are to apply to all 
future entrants, but officials now serving are to be given the option of 
being placed on the pensionable scales. They will enter these scales from 
the date of obtaining the necessary Civil Service certificate at the salaries 
thev would have been receiving if they had served in the pensionable 
capacity throughout on the above scales, plus the proportion of increment 
eared on these scales up to the dates of their certificates. They will not 
be allowed to count their previous service for pension. With reference 
to the petitions of electrical engineers and assistant electrical engineers, 
asking for an increase of pav, the Admiralty state that they are not pre- 
pared to make any alterations in the scales other than’thc se indicated, 


Callender's Hospital and Distress Fund.—The tenth annual report 
of the fund (to December last) states that 281 out-patients and 11 
in-patients' letters for hospitals were issued (compared with 272 and 
20 respectively in 1911) and in addition many patients were supplied 
with surgical instruments or provided with special nursing at home. 

Financial assistance was given in 37 cases (total £52. 4s. 8d.). The 
penny weekly subscriptions amounted to £275. 19s. 3d. (increase 
£50. 18s. 9d.) and donations of £50 were received from Callender's Co., 
£5. 5s. from Mr. T. O. Callender and £2. 2s. each from Sir Fortescue 
Flannery and Messra. H. Drake, C. H. McEuen, A. R. Kibblewhite, 
J. S. Pollock, J. Varley and P. Walker. The aggregate amount given to 
hospitals and nursing associations was £250. 19s. (increase £32. 15s.) 
Mr. W. E. Wimhurst is hon. secretary and treasurer and Mr. J. Kelly, 
assistant hon. secretary of the fund. 

Annual Dinner.—Blackpool electricity supply and tramways 
department employés had their second annual dinner last week. 

The engineer and manager (Mr. C. Furness) presided and the company 
numbered about 140, including several members of the Corporation. 
Mr. Furn:ss said they had had a record year. The staff had done their best. 

Coun. Bean said the tramcars carried 13,000,000 passengers during the 
year. 

Inquest.—At Wandsworth (London, S.W.) on Monday an inquest 
was held on William Lamie. | 

Evidence was given that deceased was a general labourer, who was 
found dead on the 23rd inst. at the bottom of a shaft of a tunnel which is 
being excavated in connection with new sewerage works at Tooting. 
Fellow-workmen described the nature of deceased’s work and said he fell 
just under the hook of the crane rope (the crane being worked by elece- 
tricity) and the crane driver suggested that he must have got an electric 
shock. Medical evidence was to the effect that the man had not died 
from bad air, but from an electric shock. 

Mr. C. A. BAKER, principal assistant in the engineers’ department of 
the London County Council and electrical inspector, stated that, as the 
result of tests, he found that it was a matter of possibility for a man to 
get a shock by the chain as suggested, but there were no special regula- 
tions in regard to precautions where the voltage was as low as 200, which 
was considered safe. 

The coroner, in summing up, said he thought that even where the 
voltage was as low as 200 it was desirable that some precaution should be 
adopted by all the people who were responsible for electric machinery. 

The jury returned a verdict of accidental death from electric shock, and 
added a rider expressing the opinion that further precaution should be 
taken to prevent such accidents. 
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Tramway Stores, including Tramcar Meters, Motor and Controller 
Parts, Overhead Equipment, Cables, Lamps, Carbons, &c. 
The Tramways Committee of MANCHESTER Corporation 
invite tenders for the supply of Oxygen and Acetylene Gas, 
Tramcar type ampere-hour Meters, &c., and for General Stores, 
including Motor and Controller Parts, Armature and Field 
Coils, Resistances, Motor Cases, Trolley Poles, Lightning 
Arresters, Lamps. Car Switches, Telephone and Testing Instru- 
ments, Carbon Brushes, Arc Lamp Carbons, Overhead Equip- 
ment, Trolley Heads, &c., Cable, Copper. Brass, Steel and Iron 
Wire, Timber, Paints, Varnishes, &c., Globes, Crucibles, Rubber 
Goods, Workshop and Permanent Way Tools, &c. Schedules 
&c., may be obtained from the general manager (Mr. J. M. 
McElroy), and tenders (addressed to the chairman of the Tram- 
ways Committee, 55, Piccadilly, Manchester) must be received 
by 10 a.m. Feb. 18. | See also an advertisement. 


Framways and Electricity Supply Departments’ Stores and Materials. 
The Tramwavs and Electricity Committee of BELFAST 
Corporation invite alternative tenders for one or three years' 
supply (commencing Apr. 1, 1913) of Various Stores, including 
lubricator and garage glasses. packings, oils, rubber and asbestos 
goods, tools, incandescent lamps, solder, trolley wire and over- 
head line material, v.b. insulated cable, refined Trinidad bitumen, 
bitite strip. prepared and rubber tape for joints, joint box 
compound, fuse wire, wood and stoneware troughing, conduits, 
c. and w.i. pipes, feeder and section pillars, arc lamp carbons, 
electricity meters, &c. Form of tender and further particulars 
from the city electrical engineer, Mr. T. W. Bloxam, East Bridge- 
street., Belfast, and tenders must be lodged with the town clerk, 
Mr. R. Meyer, City Hall, Belfast, by 10 a.m. of Feb. 24. See 


a'so an advertisement. 


Carbons ; Joint, Junction and Fuse Boxes ; Wattmeters and Ampere- 
Hour Metres. 

BRISTOL Electrical Committee invite tenders for 12 months’ 
supply of the following: Arc Lamp Carbons, Joint, Junction and 
Fuse Boxes, a.c. Wattmeters and d.c. Mercury Type Ampere- 
Hour Meters. Specifications from the engineer and general 
manager, Mr. H. Faraday Proctor, M.I.C. E.. M.I. E.E., to whom 
tenders are to be delivered by 10 a.m. of Feb. 14, See an 
advertisement 


Arc Lamp Carbons. 

NT. Pancras (London) Borough Council invite tenders for the 
supply of Arc Lamp Carbons. Specification, conditions of 
contract and form of tender from the Electricity Department 
Offices, 57, Pratt-street, Camden Town, N.W., and tenders to 
the town clerk (Mr. C. H. F. Barrett), Town Hall, Pancras-road, 
N.W., by noon March 4. See also an advertisement. 

C.B. Telephone Switchboard. 

Tenders are invited up to March 5 for the supply of one 
section of a Common Battery Switchboard, &c., to the Post- 
master-General's Department in SovTH AUSTRALIA. Tender 
forms. specifications, &c., may be obtained at the Common- 
wealth Offices, 72, Victoria-st., London, S.W. See advertisement. 

Telegraph Ironwork, Wire, Batteries, Electric Lamps, Carbons and 
General Railway Stores. 

The MripLAND RarLway Co., Northern Counties Committee 
(Ireland), require tenders by Feb. 5 for Telegraph Ironwork, 
Wire, Batteries, Electric Lamps, Carbons, &c., Ironmongery, 
Iron Tubing Castings, Varnishes, Paints, Oils, &c., for 12 
months. Forms of tender from the Stores Superintendent, 
York-road Station, Belfast. 

Electrical Sundries, &c. 

LoxpoN County CouNciL Asylums Committee want tenders 
b; 11 a.m. Feb. 10 for 12 months’ supply of Electrical Sundries, 
Ironmongery, Oilmen's goods, &c.. and for definite quantities 
of Electric Lamps. Forms of tender from the office of the 
Asylums Committee, 6, Waterloo-place, London, S.W. 

Car Shed Lighting. | 

LoxpoN County Council require tenders by 11 a.m. Feb. 25 
for wiring the Camberwell and Cressy-road car sheds. Speci- 
fications, &c., from the Clerk, Spring-gardens, S.W. 

Tramway Stores. 

Croypon Corporation want tenders by 10 a.m., Feb. 3, for 
12 months' supply of General Stores for the tramways depart- 
ment. Forms of tender, &c., from the Tramways Manager. 
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Turbo-Alternator, Surface Condenser and Air Pump. 

ABERDEEN Corporation invite tenders for the supply. delivery 
and erection at their Millburn-street electricity works of one 
3,000 kw. Turbo-Alternator, with Surface Condenser and Air 
Pump. Specification, &c., from the city electrical engineer 
Mr. J. Alex. Bell, to whom tenders by noon, Feb. 10. 


Arc Lamp Carbons and Globes, Insulated Wires, Cable Joint and Fuse 
Boxes, Electricity Meters, &c. 

HAMMERSMITH (London) Borough Council invite tenders for 
the supply of stores for the year ending March 31, 1914. in- 
cluding Arc Lamp Carbons and Globes, Electric Light Sundries, 
Insulated Wires, Cable Joint and Fuse Boxes, Electricity Meters, 
small Engineers’ Tools, Steam Tubes and Fittings, Screws, Bolts 
and Nuts, Hand Files, Steam Packing, Oilmen’s goods, &c. 
Form of tender and further particulars from the borough 
electrical engineer, Mr. G. G. Bell, 85, Fulham Palace-road, W., 
and tenders must be delivered to the town clerk, Mr. Leslie 
Gordon, Town Hall, Hammersmith, by 4 p.m. Feb. 5. 

Coal; and Annual Supplies, ineluding Cables, Lamps, Insulating 
Materials, Metals, &c. 

LEEps Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack, smudge or similar 
material) required for the electric lighting department during 
the year ending April 30, 1914 ; and for various goods required 
by the department during the year ending March 31, 1 14, 
including Iron and Steel Bars, Angles, Plates, &c., w.i. 
Tubes and Fittings, Copper Bars, Strip, Wire. Lead, Tools, 
Oils, Paints, Varnishes, Indiarubber-covered Cables, Mains, 
Boxes and Fittings, Jointing and Insulating Materials, Electric 
Lamps, &c. Schedules, conditions of contract, &c., from 
Mr. Wm. T. Green, Electric Lighting Department, 1, Whitehall- 
road, Leeds, and tenders must be delivered to the town clerk, 
Mr. R. E. Fox, Pearl-buildings, Leeds, by 10 a.m. Feb. 19. 


Steel for Brake Shoes. 
LoNpoN County Council require tenders by 11 a.m.. Feb. 11, 
. for supply of 584 tons of special section Mild.steel Bars for 
magnetic Brake Shoes. Specification, &c., from the Chief 
Engineer, L.C.C. Tramways, 62, Finsbury-pavement, E.C. 
Tramway Rails. 

SHEFFIELD Corporation want tenders by 10 a.m., Feb. 8, for 
supply of 1,000 tons of Tram Rails. Specifications from the 
Surveyor of Highways. 

Baths Lighting, &c. 

Hype Corporation want tenders by noon Feb. 5 for Electric 
Lighting and Engineering Work at their public baths extensions. 
Specifications, &c., from Mr. J. H. Fletcher, 45, Clarendon- 
place, Hyde. 

WARRINGTON Corporation want tenders by noon Feb. 3 for 
the Electric Lighting of the public baths. Specifications, &c., 
from the Borough Surveyor. 


Lighting Fittings, Insulating Materials, Cable, Wires, Overhcad 
Material and Gen?ral Tramway Stores. 

HaurFAx Corporation want tenders by Feb. 17 for 12 months’ 
supply to their tramway department of Lighting Fittings. Insula. 
ting Materials, v.r.Cable, Copper and Phosphor BronzeWires, Steel 
Binding Wire, Oils, Paints, Varnishes, Overhead Line Material, 
Castings, &c. Forms of tender from the Tramways Engineer. 


Lighting Fittings and Electrical Accessories, Cables and Wires, 
Meters, &c. 

HarirAx Corporation also require tenders by Feb. 17 for 
Lighting Fittings and Electrical Accessories (including Lamps. 
Switches, Tape, &c.), v.r. Cabies and Phosphor! Bronze Telephone 
Wire, e.h.t. Cable, Lt. Lead-covered and Armoured Cables. a.c. 
and d.c. Meters, &c., for 12 months for the electricity depart- 
ment. Forms of tender, &c., from the Electricity Offices, 
Foundry-street, Halifax. 

School Lighting. 

BARKING Education Committee want tenders by 4 p.m. Feb. 7 
for electric light wiring and fitting (about 200 16 c.p. lamps) at 
Ripple School. Forms of tender from Mr. C. J. Dawson, 16, 
Cambridge-road, Barking. 

Cut-outs, Service Boxes, Carbons, &c. 

BECKENHAM Urban Council require tenders by 4 p.m. Feb. 19 
for supply of house Cut-outs and Service Boxes, Arc Lamp 
Carbons, Oils, &c. Forms of tender from the Council Offices. 
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Mixed-Pressure Turbine Plant. 

GRIMSBY Corporation invite tenders for a 1,000 kw. Mixed- 
Pressure Turbine and c.c. Dynamo, with Condensing Plant. 
Specification, &c., from the borough electrical engineer, Mr. 
W. A. Vignoles, M.LE.E., Electricity Works, Grimsby, to 
whom tenders are to be delivered by first post Feb. 11. 

Electrical Sundries, Coal, Copper Bonds, Trackwork, &c. 

LEEDS Tramways Committee require tenders by 10 a.m. 
Feb. 17 for one year's supply of Electrical Sundries, Chemicals, 
Castings, Ironmongery. Oils, Paints. Varnishes, &c., for Coal for 
six, nine or 12 months and copper bonds, tie bars, anchors, &c., 
and reconstruction of track. Forms of tender, &c., from the 
General Manager. 

Main Switches, Main Fuses, Switch Fuses and Fuse boards. 

The COMMISSIONERS OF H. M. Works AND PUBLIC BUILDINGS 
invite tenders for the supply of Main Switches, Main Fuses, 
Switch Fuses and Fuse boards during three years from April 1, 
1913. Samples may be seen and forms of tender, conditions of 
contract, &c., obtained from the Storekeeper, H.M. Office of 
Works’ Stores, 12, Lambeth Palace-road, London, S. E. Tenders 
must be delivered by 11 a.m. of Feb. 5 to the Secretary, H.M. 
Office of Works, &c.. Storey's-gate, Westminster, S.W. 

Motor-Driven Air Compressor Plant. 
The Committee of Visitors of the EssEX AND COLCHESTER 


Lunatic ASYLUMsS invite tenders for the supply and erection of ` 


the following plant for Severall’s Asylum, Colchester :—Dupli- 
cate Motor-Driven Air Compressor Plant complete with Pipe- 
work, Cables. Switchgear and all Accessories, utilising one com- 
pressor already on site. Plans and specifications may be seen 
at, but not obtained from, the offices of the consulting engineer, 
Mr. W. C. C. Hawtayne, 9, Queen-street-place, London, E.C. 
Tenders, to the Clerk to the Visiting Committee, Mr. H. H. 
Gepp, by noon Feb. 10. 57, New-street, Chelmsford. 
Meters and Fuse Boxes. 

BIRKENHEAD Corporation want tenders by 9 a.m. Feb. 11 
for supply of c.c. Electricity Meters (ordinary and prepayment) 
and House Service Fuse Boxes. Specifications, &c., from the 
Borough Electrical Engineer. 

Cable and Jointing Material, Meters, Fuses, &c. 

BERMONDSEY (London) Council want tenders by Feb. 17 for 
one year’s supply of Cable and Jointing Material, Conduits, 
Electricity Meters, Demand Indicators and Main Fuses, Meter 
Boards, Street Frames and Covers and Joint Boxes, and Oils, 
Forms of tender, &c., from the Town Clerk. 

Boilers, Economisers, Pumps, Conveying Plant, Pipework, &c. 

DUBLIN Electricity Committee want tenders by noon Feb. 13 
for Water-tube Boilers, Economisers, Pumps, Conveying Plant, 
Pipework, &c., for Pigeon House generating station. Specifica- 
tion, &c., from the City Electrical Engineer. 

Turbo-alternators, Condensing Plant, Water-tube Boilers, &c. 

Botton Electricity Committee require tenders by noon 
Feb. 13 for supply and erection of Turbo-alternators, with 
Condensing Plant, Water-tube Boilers, Economisers, Switch- 
gear and Steam-feed Pumps. Specification, &c., from the 
Borough Electrical Engineer. 


Mixed Pressure Turbine, C.C. Dynamo and Condensing Plant. 


FLEETWOOD Council require tenders by Feb. 4 for supply and. 


|; erection of 500 kw. Mixed Pressure Turbine and C.C. Dynamo. 
Specifications, &c., from the Electrical Engineer. 
Battery Booster, Motor Generator and Switehgear. 

NEISON Corporation require tenders by Feb. 3 for supply of a 
Traction Battery, an Automatic Reversible Booster and Switch- 
gear, and a d.c. Motor Generator and Switchgear. Specifica- 
tions, &c., from the Borough Electrical Engineer. 

Switehgear, Water-softening Plant, Pipes, &c. 

ASHTON-UNDFR-LYNE Electricity Committee want tenders 
by noon Feb. 19 for h.t. Switchgear, Water-softening Plant, 
Steam, Exhaust and Feed Pipes. Tanks, &c. Specifications, 
&c., from the Borough Electrical Engineer. 

Insulating Materials, Fuse Boxes, Switches, Motors, &c. 

BLACKBURN Electricity Committee want tenders by noon 
Feb. 15 for one year’s supply of Insulating Materials, House 
Service Fuse Boxes,’ Switches, &c., Motors and Starting Switches. 
Tube for Wiring. &c. Specifications, &c., from the Borough 
Electrical Engineer. 

Alternator, Steam Turbine, Rotory Convertors and Boiler. 


DARLINGTON Corporation want tenders by Feb. 17 for 1,000 kw. 


Alternator. coupled to Steam Turbine, 750 kw. and 250 kw. 
Rotary Convertors, and Watertube Boiler to evaporate 15.000 Ib. 
per hour. Specifications, &c., from the Borough Electrical 
Engineer. 


' Alternators, Rotary Converters, Boiler House Equipment,Building,&o. 
The Agent-General, on behalf of the Government of WESTERN 
AUSTRALIA, invites tenders for certain plant in connection with 

an electric power station and sub-station at Perth, the erection 

of Power Station Buildings and complete Boiler House Equip- 
ment, Turbo-Alternators and Rotary Converters. Specifica- 
tions, &c., from the Agent-General, 15, Victoria-street, London, . 
S.W. Further information from the consulting engineers, 

. Messrs. Merz & McLellan, 28, Victoria-street, S.W. Tendens; 

to the Agent-General, by Thursday, Feb. 27. | 


Rotary Converters. 

"Tenders are invited for the pup: delivery and erection in 
Melbourne of four 1,500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c., from the Agents for the 
City Council, Messrs. McIlwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C. Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


Statie Transformers. 

SHANGHAI Municipal Council invite tenders for the supply and 
delivery c.i.f. Shanghai of six 625 k.v.a. three-phase oil-cooled 
Static Transformers. Specification, &c., from the consultinz 
engineers. Messrs. Preece, Cardew & Snell, 8, Queen Anne's, 
gate, Westminster, S.W.. to whom tenders are to be delivered 
in duplicate before noon of Feb. 6. 

H.T. and L.T. Switchboards. 

The Directors of the BomBay, BARODA AND CENTRAL INDIA 
RaILway require tenders by noon Feb. 18 for supply of High 
and Low-Tension Switchboards. Specification, &c.. from the 
Offices, Gloucester House, 110, Bishopsgate, London, E.C. 

Battery Jars, Zines and Coppers for Batteries, &c. 

Tenders will be received by the State Railways Department, 
Köln, Germany, on Feb. 2, for supply of about 109,000 Battery 
Jars, 93,000 Zines and 107,000 Coppers for Batteries, &c. 

Electric Travelling Cranes. 

The Government Railways Department, PARIS, require tenders 

by Feb. 5 for the supply of five Electric Travelling Cranes. 


Generating Plant and Distribution System. 

The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
until noon, March 31, for the installation of Electric Light at 
DAMIETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. 


DAUERTE MA 
TENDERS RECEIVED AND ACCEPTED. = 
DULUTH UT N 


Salisbury (Rhodesia) Council have recently let the following 
tenders for electric generating plant :— 

A. F. Philip & Co., engines and dynamos, £4,954; Stewarts & Lloyds, 
poles, &c., £3,313; Johnson & Fletcher, street lighting cables, &c., 
£708; S. Sy kes & Co., rubber-covered cables, £91, and booster sct, £262 ; 
Fraser & Chalmers, aluminium conductors, £1,310. 

The tender of the Private Telephone Co. has been accepted by 
Wood Green Council for installing 21 *' Sterling" inter-communi- 
cating telephones at the town hall for £63. 4s., plus £6. 5s. for lead- 
covered cab'e and a maintenance charge of £5 per annum, 


m 
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London County Council have placed the following contracts :— 
Gco. Schultz & Co, 51 pony wheel tyres for tramcars, 10s. 8id.each ; 
Brown Bavylev’s Steel Works, 50 tyres, 21s. 6d. cach ; Doulton & Co. 
500 earthenware plough bases, 8s. 6d. each (less 2} per cent.) and 1,000 
lead covers 6d. each (less 24 per cent.) ; W. T. Glover & Co. (£400), 
Harper's Telegraph & India Rubber Works (£1.700) and Siemens Bros. 
& Co. (£40) for electric cables, wires and flexible cords. 

Lambeth (London) Guardians have accepted the tender of Way- 
goods Ltd., for three electric lifts for their workhouse and infirmary 
at Kennington at £1,566. (Eleven tenders received varying from 
£1,845 to £1,428.) 

Preston Tramways Committee have placed an order with Dick. 
Kerr & Co.. for the supply of 50 to 60 tons of rails at £7. 17s. 9d. per 
ton. 

The British Westinghouse Company’ s contract with West Ham 
Council for supplies of transformers is to be extended for 12 months. 

Niclausse Boilers.—The British Niclausse Boiler Co. have recently 
installed a large boiler at the Stafford works of Messrs. Siemens 
Bros, Dynamo Works and the company are taking steps to construct 
their boilers and mechanical stokers in this country in accordance 
with the most modern designs and standards of Messrs. J. & A. 
Niclausse, of Paris. 
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MUNICIPAL ACCOUNTS. 


Launceston (Tasmania).—The accounts of the City electric light 
and power department for the year ended Julv 3I. 1912, show total 
capital expenditure £166,795 (increase £10,658), amount of reserve 
fund £8,359 and sinking funds £25,604. 

Revenue was £20,076 (compared with £18,812 in previous vear), 
working and general expenses were £8,600 (£7,302). gross profit was 
£11,386 (£11,540) and net profit £4,088 (£4,218). Units generated were 
2, 721,080 (2.264,710) and sold 2,433,782 (1,763.425). Maximum load 
was 894 kw. (773 kw.) and load factor 34-65 (33-45). Working expenses 
were 0-737d. (0-849) per unit sold, and interest and sinking fund required 
0-063 and 0-156d. (0-779d. and 0-218d.) respectively. 

The capital expenditure of the tramways department is £59,337 (in- 
crease £15,804). 

Revenue was £14,783, and the net profit, after meeting working ex- 
penses (£10,409) and capital charges, was £1,640. Passengers were 
1,986,599 and car-miles 206,098. Total revenue per car-mile was 13-332d. 
aud working expenses, including power, were 9-387d. 


COMPANIES' MEETINGS AND REPORTS. 


d 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—Including the sum 
brought forward, the balance of protit for the half-year ended Dec. 31, 
after providing for debenture interest, is £14,027. 33. ld., and the 
directors recommend a dividend at rate of 9 per cent. per annum (tax 
free), which will absorb £6,75), writing off £3,500 to depreciation 
reserve and £750 to general reserve, leaving £3,027, 33. ld. to be 
carried forward. The number of passengers carried during the half- year 
was 2,107,557, and the receipts from all sources were £26,208. 19a. 9d. 

EAST LONDON RAILWAY CO.— At the half-vearly meeting on Monday 
the Chairman (Lord Claud. Hamilton) said that the total amount of 
capital authori:ed in respect of electrification was £90,000. The original 
estimate for the necessary work was £59,500, and the actual cost to date 
(and he thought they might take the sum as likely to be, approximately, 
the total cost of electrification) was £68,302. ‘The works were being 
carried out under the supervision of the engineers of the South-Eastern, 
Metropolitan and District companies, and he was glad to say that every- 
thing had been done most admirably. The current for working the trains 
would be supplied from the Lot's-road generating station through the 
sub-station at Whitechapel, and one specially erected for the East London 
Joint Committee at Deptford-road. Both those sub-stations would be 
operated by the District and London Electric companies at the expense 
ot the East London Joint Committee, so far as the supply for East Loadon 
Railway purposes was concerned. It was proposed that, so far as 
possible, a regular service of 12 passenger trains per hour in each direction 
should be run alternately to and from the New Cross stations of the 
Brighton and South-Eastern companies. Four of them would be through 
trains from and to the Metropolitan Company, and eight would be local 
trains from and to Shoreditch. The whole of the services would be en- 
tirely worked by the Metropolitan Company, except for additional special 
trains for through passenger and horse-box traffic, which would be 
worked by the G.E. Company's steam engines, as required. They might 
confidently expect that the opening would not be later than the first week 
in April. 

GREAT NORTHERN & CITY RAILWAY CO.— At the mecting on Wednes- 
day the chairman, the Earl of Lauderdale, explained the arrangement 
for the transfer of the line to the Metropolitan Railway Co., and the 
scheme was approved. ‘The chairman said that the shareholders should 
be congratulated on not losing all their capital and that probably the 
proposed extension of the tube to Liverpool-street and the Bank, and the 
connection with the Waterloo & City Railway would mean an increased 
profit. 

LONDON ELECTRIC RAILWAY CO,—The capital expenditure during the 
half- year ended Dec. 31, which was mainly on new extensions, amounted 
to £279,322. 8s. 9d. ‘The gross receipts were £370,709. 19s. 10d., an 
increase of £10,519. 13s. 3d. over the corresponding half of last vear. 
The working expenses amounted to £162,703. 4s., a decrease of 
£8,237. 18s. 4d., but it must be borne in mind that in the corresponding 
half-year the charge for electric current included interest on the cost or 
the power house, &c. After providing for interest and rents, and reserv- 
ing £7,500 for contingencies and renewals, the balance is £113,220. 6s. 3d. 
and the directors recommend that a dividend at the rate of 4 per cent. 
per annum be declared in the 4 per cent. preference stock, and a dividend 
at the rate of 1 per cent. per annum be declared on the ordinary shares 
leaving £3,107. 4s. to be carried forward. The train-mileage run was 
2,807,557, an increase of 66,248, and the car mileage 9,472, 887, an increase 
of 351,210. ‘The number of passengers (including season-ticket holders) was 
49,190,925, against 48,666,842 in the corresponding half of 1911. Satis- 
fa tey progress is boing made with the coastruction of the Charing Cross 
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und Paddington extensions. Work has also commenced on theQucen's Park 
extension and on the installation of escalators (moving stairways) at Oxford 
Circus station for which contracts have been let. In the/Company's 1913 
Bill powers are sought to construct junction railways at or near Euston 
Station to connect with the City & South London Railway, and at Hammer- 
smith to connect with the L. & S. W. Railway Company's Kensington and 
Richmond line. Powers are also sought to obtain running powers over the 
City & South London Railway. In the Bill to empower the City & South 
London Railway Co. to enlarge their tunnels, &c., power is also sought by 
the City & South London Co. to ent: rinto working of other agreements with 
this company. Since the passing of the London Electric Railway Act 
(1912) the Edgware & Hampstead Railway Co. has become part of the 
London Electric Company’s undertaking. By the Railway Companies 
(Accounts and Returns) Act, 1911, the obligation upon the company to 
prepare half-yearly accounts and to hold an ordinary general meeting 
more than once a year is removed, and the accounts will in future be made 
up yearly, and one ordinary general meeting only will be held in January 
or February in each year. The directors, however, will declare int erim 
dividends in July or August. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—In the directors’ 
report for the half-year ended Dec. it is sta ted that the Board has decided 
to proceed with the equipment of the whole of the company's suburban 
system of railways comprised within the area extending from London to 
Croydon, Purley and Coulsdon, and from London to Sutton and Cheam. 
The Board has arrived at this decision after a long and careful investiga- 
tion of the conditions governing the suburban traffic, in view more 
especially of the excellent results obtained from the limited clectrical 
services now running and of the steady growth of competition for this 
traffic by other forms of transport. Further particulars of the company's 
proposals are given in another column. 


LONDON & SOUTH-WESTERN RAILWAY CO.—In the report for the 
half-year ended Dec. 31 it is stated that the directora have decided to 
adapt the suburban lines for electric traction, and particulars are now 
being prepared with the view of inviting tenders and letting contracts 
for the first section of the work. 


METROPOLITAN DISTRICT RAIL YAY C2 —Tne capital expended during 
the half-year ended Dec. 31 was £25,009. The gross revenue receipts 
amounted to £346,655, an increase of £23,840 over the corresponding half 
of last year. The working expenses amounted to £149,109, a decrease of 
£3,546. After providing for interest and other charges and setting avide 
£10,000 as a reserve for renewals, the balance as £85,693. 12s. 9d.. out 
of which the directors recommend that the following dividends for the 
half-year be declared, viz. :—At rate of 4 per cent. per annum on the 
4 per cent. guaranteed stock ; at rate of 44 per cent.on the 4} percent. 
first preference stock and at rate of 2 percent. per annum on the 5 percent. 
second preference stock. The number of passengers (including work- 
men and season-ticket holders’ journeys) was 43,092,589, an increase of 
3,195,528 ; the train-mileage was 2.040,698 (increase 157.965) and car- 
mileage 8,159,534 (increase 403,058). The traffic continues to show 
satisfactory increases, but owing to the higher price of fuel and increases 
in wages the working expenses have increased. The company are con- 
structing a fly-under junction at Earl’s Court, which when completely, 
considerably improve the train working. The report makes reference to 
the company's Bill for widening part of the Fulham extension railway : 
to confer further powers on the Wimbledon & Sutton Railway Co., &c. , 
and also to the Bills of the Wimbledon & Sutton Railway Co. 


METROPOLITAN RAILWAY CO,—The passenger traffic for short distances 
has again suffered severely from the competition of motor-omnibus ser- 
vices, but the longer distance traffic is steadily growing. The season- 
ticket business continues} to show a satisfactory expansion, while the 
receipts from goods and mineral traffic exhibit appreciable progress. The 
company's bill in the ensuing session of Parliament seeks authority for 
the transfer to and vesting in the company of the Great Northern & 
City Railwav, for the construction of railways to connect the Great 
Northern & City line with the company's railway near Liverpool-street 
station and with the Waterloo & City Railway at the Bank, &c. The 
work of replacing the electrical plant originally installed at Neasden by 
improved machines is now practically completed, and a substantial 
saving in the cost of the production of current is thereby being effected, 
notwithstanding the serious increase in the price of fuel. In order to 
provide for the increased service of through trains between the St. John's 
Wood line and the City, and the contemplated working of an electrical 
service over the East London line, it has been necessary to proceed with 
the laving of additional cables between Neasden and Moorgate-street and 
the installation of another rotary converter at Baker-street sub-station. 
The electrification of the East London Railway is rapidly approaching 
completion, and the through running of Metropolitan trains over that 
railway will be shortly resumed. Further contracis for widening the 
railway between Finchley-road and Wembley park and for improvements 
at Finchley-road station have been let, and substantial progress has been 
made with these works during the half-year. Negotiations for the acqui- 
sition of the land for the railway to Watford (authorised by the company's 
Act of 1912) are proceeding. 

At the meeting of the shareholders on Wednesday last the proposal to 
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acquire the undertaking of the Gt. Northern & City Railway Co. led 
to some discussion, & 1d ultimately the matter was adjourned. 
MACHINE TOOL & ENGINEERING ASSOCIATION (LTD.)—The report 
for 1912 states that since the last report 23 firms have joined the Asso- 
ciation, bringing the membership up to over 100. The balance in 
hand, after meeting all current liabilities, amounts to £3,954. Os. 4d. 
The directors do not recommend the pay m2nt of a dividend as they 
consider it necessary that the association should have ample funds at 
command for future requirements. The exhibition at Olympia was 
successful. The total number of exliibitors was 292, the total atten- 
dance being about 100,000. The Association was approached by the 


Exhibitions’ Branch of the Board of Trade with ths view of joint - 


act'on in organising a collective exhibit of machine tools at the Ghent 
Exhibition, and the suggestion was approved by the Association, but 
when invitations to apply for space were sent out t» the members, the 
response was so inadequate as to make it clear to the directors that a 
representative display was impossible, and the scheme was, therefore, 
abandoned. 

YORKSHIRE ELECTRIC POWER CO —The directors’ report for the vear 
ended Dec. 31 shows gross profit £12,710 (compared with £12,572 in 1911), 
and net profit, after payment of mortgage interest, of £7.361 (£7,784). 
The directors propose to pay preference divilend to Dec. 3), to write 
£1.921 otf special expenditure in 1911. and to carry forward £645. Up to 
the end of 1912 applications had been received for £20,535 of the issuc of 
£50,000 6 per cent. preference shares, offered to the shareholders in 
September last, and £10,460 had also been taken up of the issue of £25,000 
54 per cent. debentures of the Yorkshire Waste Heat Co., offered in 
November last. 
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NEW COMPANIES, MORTGAGES & 
CHARGES. 


NEW COMPANIES. 


ARDWICK ELECTRIC REGULATOR CO. (LTD.) (126,600.)—Reg. Jan. 
20, capital £1,000 in £1 shares, to acquire certain inventions relating 
to electric controller regulators and controllers for electrical purposes, 
to carry on the business of engineers, manufacturers of electrical and 
other machinery, &c., and to adopt an agreement with S. Smith, 
A.J. G. Fleming and T. Guerin. Private company. First directors are 
T. Guerin (chairman), A. J. G. Fleming and S. Smith (all permanent). 
Reg. oflize : 52, Queen.street, Ard wick, Manchester. 


BRITISH TELEGRAPH INSTRUMENT CO. (LTD.) (126,746.)— teg. Jan. 
25, capital £6,000 in £1 shares, to carry on the business of manu- 
facturers of instruments and appliances for use in connection with 
wireless and other telegraphy and telephony, cablegraphy, &c., to 
acquire the business carried on by A. W. Wurd and W. W. Drury as 
the British Telegraph & Electrical Mfg. Co. Private company. First 
directors are W. W. Drury, E. A. Poole, C. B. Ward and A. W. Ward. 
Reg. cflice: 179, Clapham-road, S.W. 

CONISTON ELECTROLYTIC COPPER WORKS (LTD.) (126,747.) —Reg. 
Jan. 25, capital £6,000 in £1 shares, to carry on the business indicated 
by tho title. Private company. Reg. ottice: 44, Cockspur-street, S.W. 

GENERAL TELAUTOGRAPH CO. (LTD.) (126,527.)— Weg. Jan. 15, 
capital £1,000 in £1 shares, to carry on the business of manufacturers, 
dealers in telephones, telewriters, telautograpss and otber apparatus, 
dynamos, lamps, wires, cables, insulating materials, accumulators, 
&c., and to adopt an agreement with the Gray European Telauto- 
graph Co., the International Telautograph Co, the Gray National 
Teluutograph Co. and the National Telewriter Co. for the acquisition 
of certain patents und rights relating to an invention known as the 
telautograph or telewriter. Private company. First directora (to 
number two) are T. Birnbaum (nominated by Gray European Telauto- 
graph Co., the International Telautograph Co. and the Gray National 
lelautograph Co.) and Sir John G. Craggs (nominated by the National 
Telewriter Co.) Reg office: 20, Bucklersbury, E.C. 


ISAACSON & BROWN (LTD.) (126,606.)—Reg. Jan. 20, capital £1,C00 
in £1 shares, to carry on the business of electrical and mechanical 
engineers, manufacturers of electricity, &c., aud to adopt an agree- 
ment with A. W. Isaacson. Private company. First directors are 
A. W. Isaacson and C. W. M. Brown (both permanent managing direc- 
tors’, with power to appoint oneother. Reg. otlice: 43and 41, Furnival- 
street, Hol orn, E.C. 

NORTH BRITISH DIESEL ENGINE WORES (LTD. (1!26,732.) — Reg. 
Jan. 24, capital £1,000,000 in 500,009 preference an 500,000 ordinary 
shares of £1 each, to carry on the business of mechanical engineers, 
manufacturers and repairera of internal.combustion engines and elec. 
trical, steam or oil engines, fcunders, machinists, boiler makers, 
general engineering contractore, &c. Private company. 

PANAMA ELECTRIC LIGHIING, POWER & TRACTION CO. (LTD. 
(126,726.)—Reg. Jan. 21, capital £100 in £1 shares, to carry on the 
business indicated by the title. Private company. First directors 
are H. W. Saunders chairman and managing director) and F. G. Roper, 
Reg. otlice: 30, Coleman-street, E.C. 


STATUTORY RETURNS. 


BULLER' $ (LTD.) - According to return to Dec. 25 capital is £400,000 
in £20,000 ordinary and 20,000 preference shares of £10 each. 59,000 
preference and 15,000 ordinary shares taken up. £10 per share called 
up on 7 ordinary aud 15,000 preference. £150,070 paid. £149,950 
considered as paid on 14,993 ordinary. 


CARLTON ENGINEERING CO. (LTD.)—In return to Dec. 9 the capital 
is £6,000 in £1 shareeg 5,153 shares taken up, £2,153 paid. £3,009 
considered as paid. 

KEYNSHAM ELECTRIC LIGHT & POWER CO. (LTD.)—Capital in return 
to Dec. 31 is £5,020 in £1 shares (3,000 preference). All slares taken 
np; £5,009 considered as pid. Mortgages and charges]: £2,980 
witout intorest. 

LONGSTRETH'8 (LTJ.)—In return to Dec. 2 capital is £3,00) in £1 
shares ; 2,775 shares taken up; £1 per share called up on 2,275 and 
£2,510 paid, including £65 on 225 forfeited shares; Mortgages and 
charges: £1,700. 

Resolution passed Dec. 16, 1912 (confirmed Jan. 13, 1913), to change 
name to *' Lithanode, Ltd." 

RAWLINGS BROS (LTD.)—In return to Oct. 22, 1912, capital ia 
£100,000 in £1 shares (32,090 preference and 70,00) ordinary); 22,095 
preference and 38,169 ordinury shares taken up ; £58,854 paid. Mort- 
gages and charges £6,8'2 

SALFORD ELECTRICaL INSTRUMENTS (LTD.)— The capital in return 
to May 16 (tiled Oct. 25, 1912) is £20,020 in £1 shares (19,000 pre- 
ferenre) ; 10,(00 preference shares taken up ; £10,000 paid. Mortgagcs 
and charges nil. 

UNITED ELECTRIC CAR C2. (LTD )—The capital in return to Oct. 2 
(Gled De». 18, 1912) is £5:/0,C02 in 150,000 ordinary and 150,090 6 per 
cent. prefereace shares of £1 each. 150,000 ordinary and 100,000 pre- 
ference shares taken up and £252,000 paid, Mortgages and charges 
£45,667. 

VENEZUELA TELEPHONE & ELECTRICAL APPLIANCES C2. (LTD.)— 
The capital in return to Dec. 5 is £85,000 in 70,000 ordinary shares of 
£1 each and 1,502 preference shares of £10 each. 70,000 ordinary and 
£60 preference shares taken up. £l per share called up on 13,494 
ordinary and £10 per share on 860 preference. £22,091 paid. £56,505 
considered as paid on 59,505 ordinary. Mortgages. and charges 
£120,000. 


MORTGAGES AND CHARGES. 


ELECTRICAL NAME & NUMERICAL SIGN CO. |LTD.)—Particulars of 
£2,000 debentures, created Nov. 6, 1912, filed pursuant to sec. 93 (3) 
of the Companies (Consolidation) Act, 1903, amount of issue being 
£1,500. Property charged: Company's undertaking and property, 
present and future. No trustees. 


RECEIVERSHIPS. 


ADDINELL & CO. (LTD.) — S. Cole, Sardinia House, Kingsway, W.C., 
ceased to act as receiver or manager on Jan. 16, 1913. 

LUMB ELECTRICAL BLEACHING CO. (LTD )—W. B. Vinnicott, Pru- 
dential. buildings, Queen-street, Nottingham, ceased to act as receiver 
or manager on Dec. 31, 1912. 


CITY NOTES. 
—— age : 

MEMORANDA (Jan. 30).—Bank rate 5 per cent. (since Oct. 17, 1912.) 
Prico of silver, 284d. per oz. Conaols 74;—75 for money and for 
account. Conso's Pay Day, Feb. 5; Stock and Shares Continuation 
Days, Feb. 11 and 25. Ticket Days, Feb. 12 and 25, Pay Daya, Feb. 
13 and 27 ; Mining Shares Carry Over Day, Feb. 10. 

Prices oF METALS (Lordon'.—Copper, cash, 68} ; three months, 69. 
Lead, English, 163—175; Foreign, 163—163 ; Speller, 25—26} ; Tin, 
English, 2344—2354; Foreign, casb, 232; three months, 225}. ron, 
Cleveland, cash, 65,04; three months, 66/0. 


BRITISH NICLAUSSE BOILER CO. (LTD.)— Some time ago Mr. Wm. 
Yorath Lewis, M.Am.Soc.Mech.E., M.IMech.f, A.M.LE.E., was 
appointed managing director of this company. 

CEATRAL LONDON RAILWAY CO.—The following dividends have been 
declared, At rate of 3 per cent. per annum for the haif-vear on the 
ordinary stock, giving 2 per cent. tor whole year on the deferred stock. 
This is the same rate as last. year, but the carry forward (£27,200) is 
£1,100 more. The arrangement whereby the dividend on Central London 
ordinary, preferred and deferred is guaranteed at 4 per cent. per annum 
by the Underground Electric Railways Co. came into force on Ist inst, 
so that the stocks will ia future be on a 4 percent. basis. 

CITY OF BUENOS AYRES TR: MWAYS CO. (1914) (LTD.)— For the vear 
ended Dec. 31 15. 3d. per share (making 5 per ceat. per annum) has been 
declared. A sum of £4,500 has been placed io general amortisation fund 
and £92 carried forward. 

DUNDEE, BROUGHTY FERRY & DISTRICT TRAMWAYS CO,— Th? 
directors have resolved to pay an interim dividend on their prefe -ence 
shares at 6 per cert. per annum, payable on the lst prox. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The direc- 
tors recommend a balance dividend on the 7 per cent. preference 
shares for the half-year ended Dee. 31, 1912, of 3s. 61. per share, and 
5». per share on the ordinary shares, making with the interim dividend 
paid thereon, a total distribution of 10 per cent. 

SMITHFIELD MARKETS ELECTRIC SUPPLY C9. (LTD.)— The directors 
announce a dividend of 2 per cent. on the ordinary shares for the past 
year, carrying £945 forward. 

WESTMINSTER ELECIRIC SUPPLY CORPN. (LTD.—Tt:e directors have 
declared a dividend at the rate of 11 per cent. per annum for half-year 
ended Dec. 31, making 10 per cent. for the past year, 


eal” RY AND RAILWAY TRAFFIO | EL ELECTRICAL COMPANIES' SHARE LIST. 


NAME. Wed. 
dore = I _ |Jan. 29. 


(a) ceed Amounk [ne ae | 
223 £ E ES NE REC i É £ Electricity Supply. £ s. d. 
Aberdeen Corporation. . . . AIL | = 92,409 | 898 || 10| 5/0 | Bournemouth & Poole Elec. Su». Ord.....| 9}—10k | 5 4 9 
* Airdrie. eoesecooesevenees® 258 H 3 775 + 138 10 4/6 Do. 4} per Cent. Cum. Pref. eeceoresece 8t —91 4 16 0 
Anglo-Argentine . "— 28, 53,174 | + 3,244 4 219,170 |+ 18,696 | 10| 6/0 | Do. 6 per Cent. Cum. Second Pref. ......| 10 —10} |514 0 
Ashton-under-Lyne iv ees 25 385 | + 27| 44 18,683 |+ $93 [| St. 43% | Do. 4$ per Cent. Deb. Stock (red.) ......| 96 —8 |4'1 3 
"Ayr Corporation. TP E s | T P: E rid H E 5; 4/6 | Brompton & Kensington Elec. Sup. Ord... 3121 3 S : 
I 191-]1-) APIIPIPIPIPIPPIPIPIPPP PE > 5 3/6 Do. 7 Cent. Pref. aae qe 
Barrow vce900*22500909092099099* 17 235 | m 1 3 746 + 40 S*. j^ Central ec. Su "Co. 4% Guar. "Deb. Stk. 95 —98 4 l 6 
Bath Electric Trams, Ltd. . 22 RS NP. 2900 j+ | 155 [| 5) 26 Charing Cross (W. End & City) El. Sup. Co. 4—5 |417 6 | 
Birmingham Corporations: 25 | 11,359, + 1,9890 | 43 467,412 |+ 130,859 | 2/3 per Cent. Pref. . Sede rach 44—44 412 23 ! Feb 
Birmingham & Midland . 2, R 334 | + B 3 2,247 |+ St. | 4% | Do 4 per Cent. Deb. Stock (red.) ......| 92 —94 |4 5 0 | 
Blackpool & Fleetwood..... sa è Ps ae St. | 44% 1Do. 4 per Cent. Deb. Stock (red.).. CR 98} —1003 4 9 6 
Blackburn Corporation.. » 22| LII8|- 17 |143 51615 |+ 1,347 2/3 Undertaking 44% Cum. Pret. ep 3f—48 | 5 2 6. 
- Bombay ......ccccsceeces Dec. 27 3,035 | + 6} 52 158,729 |+ 2,631 [| St 44% | Do. 4} per Cent, Deb. Stock (red.) . 96 —99 | 411 0 
Bournemouth Corporation | Jan. 22| T502| + — 73 (2 | 79390 |} 231? 9; | Chiswick Elec. Supp. Gorn Ist Mort. Db. 8)—92 |417 9 
Bradford Corporation ..... vs å is 2 /0 | City of London Electric Lighting Ord.. 16 —174 1/4 11 6 
Brighton Corporation ..... ie: 26 769 | + 43 44,290 |— 10, 6/0 Do. 6 per Cent. Cum.. P: sececccese| 12 —13$ 14 811 
Bristol Trams & Carriage.. » 24 6,715 | + 3 23,826 |+ 1,240 || St. 5% | Do. S5perCent. Deb. Brock (red.).. 116 —i22 |} 43 0 j 
Burnley Corporation.......| » 25, 1,572, + 22 34,436 |+ 3,560 | St 44% Do. 4} per Cent. 2nd Deb. Stock (red.).. 100 —102 14 8 6 
Burton Corporation ..... Vs o 28 272 | 43 11,793 |— 10| 4/0 | County of London Elec. Supply Ord. ....| 1t4—1113/5 1 01 Feb 
. Bury Corporation...... ae sc 2b 1,225 | + 55.867 |+ || 10; 6/0 Do. 6 per Cent. Cum. Pref. ......... 11à—12 500 
Calcutta Tramways Co. ... » 17!) R64,283 | + S | R279,730 |— R7,419 4 Do. 4} per Cent. Deb. Stock (red.) ....| 104 —106 14 5 0 
Camborne-Redruth ....... B^ -291 131 | + + 55 ae Do. Second Deb. Stock ..............| 98 —101 14 9 0 
Cardiff Corporation........ s 29 2,186 | + 43 106,057 |— 5| .. | Edmundson's Elec. Corp. Ord........... koh n 
Central London Railway ...| . 25 5,509 | + 4 22,387 |+ 1,692 5 13/0 | Do. 6 per Cent. Cum. Pref. ..... +—44 16:00 
City & South London Rly. -| , 26 3054, — 4 | 12491 |- 1,305 | St.| 449% | tDo. 44 per Cent. Ist Mort. Deb. (red)... 82 —85 |5 5 0| July 
Cork Electric Trams Co.. n B 4| — 3 1,442 | dé Folkestone Electricity Supply Co. ied 44—5 9 17 6 | April, Oct 
Croydon ..... «sees eene » ]17]| 1,596 | — 42 | 75,236 |- 2/6 | Do. 5 per Cent. Cum. Pref. ..........|  44—5} | 4 17 6 | Mar, Sept 
Devonport & Dist. Trams .| . 17 537 | + 3 1.319 |+ % | tDo. 4} Ist Deb. Stock (red) ......| 99—92 | 438 0 Feb, Aug 
Dover Corporation......... ». 18 133 | + 42 10,303. j~ N ! Hove Electric Lightin ERA 74—8 512 6 April, Oct 
Dublin & Lucan Railway.. ZI : ae sg " A 96 | Isle of Wight E. Lk Eon Co. Deb. Stock . 83 —91 5 10 
Dublin United ...........| » 24) 5352, + 4 | 19127 |+ 7 Kensington & Knig hisbride Ord. ......| 7k—8R | 51! 0| Feb, Aug 
Dudley-Stourbridge ....... e 1) cba 3 1.933 |+ ob, Do. 6 per Cent. ist Pref ..... 2] 5—5 1890 Jan, July 
DundeeCorporation.......| » 22| 1167 | + 36 | 44117 |+ 1399 4 Do. 4 per Cent. Deb. Stock (red.).. 92—95 |4 40 a 
East Ham Council.........| >» 25 LIIS | + 43 46.712 |— 584 49) Kensington & Kngtbg. Co. & Notting Hill 
Exeter Corporation ....... » 24 2275 | + 43 14,077 |— Co. (Joint Station) 4% Deb. Stock reti. 91 —94 | 4 5 O | April, Oct 
Gateshead Dist Frames s ES E iba e 43% | t Ker.: Elec. Power Co. Irred. Deb. Stock .., 76:—80 | 512 6| Jan, July 
Glasgow Corporation .....| 4  25| 18,822, + 34 | 647358 |+ 1/6 | London Elec'Supply Ord. ..............| 19-2 |315 O0 | Mar, Sept 
Glossop Trams «9992»? ,»» 25 125 + 4 479 + 5| 3 d Led AE eccoscí0060909902 4 —S} 5 14 0 ar, pt 
Gloucester Corpn.........- $a is " sė sie is 4 r Cent. ist Mort. Deb. ........| a9 —92 4 7 O| Jan, July 
Gravesend-Northfleet ..... » 1? 209 + 3 $4 |+ 2/0 Metropole n Electric Supply Ord. ...... un 530 pril, Oct 
Great Northern & City Rly.| ,, 25 1,550; — 4 6,249 |— 2/3 | Do. ‘ per Cent. Cum. Pref. .......... 4—4 $5.0 0| Jan, July 
Greenock & Port Glasgow...| » 17 610 | — 3 1,069 |+ St. | 4 Do. 4} per Cent. Deb. Stock Ist Mort...| 97 —102 | 4 !0 0 June, Dec 
Halifax Corporation.......| » 2l 1,784 | + 142 .437 |+ 2,198 [iSc 3 Do. 31 pe r Cent. Mort. Deb. Stock red.)| 84 —86 | 4 1 3 | Jan, July 
Hastings Elec. TramsCo....| 4, 23 709 | — 4 3.072 j+ 65 || "..| 4142 | Midland Elec.Corp.forP.D.4} Ist MortDeb:| 93 —101 | 4 9 0 WE 
Hong Kong......... mer » 251 $5180| — $1 $15.363 |— $24,775 St..| 4} y Newcastle & District E. L. 43 Mt. Db. St. 82 —85 15 4 9 Em 
Huddersfield Corpn. ecce cen ” 18 1,920 + 44 84.757 + 2,612 5 2/6 Newcastle Elec. Supply 5 pe non- 
Hull Corporation ....... » 25 3,083 | + 43 122.041 {+ 1,878 Cum. Pref. ..... Mp 4}—4 5 2 6| Feb. Aug 
Ilford District Council . »- 25 4l1| — 43 20,427 |— 2,702 44% | Do. 4 per Cent. Ist Mort. ‘Deb. re 94 — 4 13 9 | Jan, July 
Ilkeston District Council. . € $ ; å oe ae AA North Metro. Elec. Power Sup. 5 Morts... 97$ —102}| 4 17 6 in 
pswich Corporation. ...... » 25 358 | + 42 | 19118 |+ 10| 6/0 | Notting Hill E. L.Co.6% Non.Com. Pref.| 93-103 | 5 1; 6 a 
[slo of Thanet Co.......... a 49 261 | + 17 $5392 |-— 3 Oxford Electric Ord. p e ti —6} 5.9 0! March.. 
prow E SE E ssal wan. d 104 | — 269 |+ St | 4 *Do. 4% Deb. Stock ....-sseseseeees 67 —91 14 8 O EN 
eighley Corporation ..... . e ] : vs ve 5| 5/0 | St. James" & Pall Mall Elec. Ord. ........| 98-98 |5 2 6 Feb, Aug 
Kidderminster & District.. we. IZ 85 | + 3 207 |+ 5| 3/6 | De. 7 per Cent. Pref. . ass s 61—71 | 4 16 6 | Feb, Aug 
Kilmarnock Corporation...| „ 25 152 | + 36 6001 |— st. | 34%| Do. 3} per Gent. Deb. Stock (red) ....| 84 —87 |4 0 6 Jan, July 
Kirkcaldy Corporation..... . . t. 2/0 | Smithfield "Market Electric Sup. Ord. .. 1d 1i vs eb. .. 
Lanarkshire Trans Co......| ., 23| 1,477 | + 3 5,512 |+ 4| 4/0 | South London Electric Supply, Ord... es 280 | 6 3 0| April .... 
Lancashire United...... Ves "EAD. 1,267 | + 3 4,079 |+ 5% Do. 5% Ist Mort. Stock (red.) ........ 97 —100153 0 9 ET 
*Leamington ....... sesos. $e . . se 0/82 | South Metro. Elec. Lt & Power AT Ist Prof} 155—125, |5 9 6| Feb, Aug 
Leeds Corporation......... » 25| 7,541} + 43 | 335.684 |+ 11,930 1107}! Do. é per Cent. 2nd Pref. ......... e. ü — 6 8 O| Feb, Aug 
Leicester Corporation ..... » 25| 2,674 | + 4 9,310 |+ 557 I St [4495 | Do. 4} Ist Deb. Stock (red.) ..........| 99 —99 | 411 O | April, Oct 
Leith Corporation. secese os oe ee sa 5 1/3 ee ectric Supply Ord. S ar ect — M April, Oct 
Lincoln Corporation....... x . os z x 5| 2/2 | Do. SperCent. Cum. Pref. ex 3/- inCerts} 2 i 3 S O | April, Oct 
Liverpool Corporation..... » 18} 12049, + §3 31.375 |+ 1,400 | ge 143% | Do. 4 per Cent. Ist Mort. Deb. ......| 85 —83 | 5 2 O0 April, Oct | e| .. 
ris | Overhead Rly.. » 26 1,609 | t 4 6,544 |t 1| 0/6 | Waste Heat & Gas Elec. Gen. Stations ..| # —13 |710 Ol May,Aug. | | -- 
udno&Colwyn Bay Ry. » 24 133 | + 8 1.175 |+ 4/6 | Westminster Elec. Sup. Ord.............| di-90 | 5 8 O| Mar, Sept| 9] .. 
London County Council . » IS] 40,825) — Wl [1,747,477 |— 86,173 2/3 | Do. 4 per Cent. Cum. Pref. ..........| 4$—St | 4 8 0| Jan, July Sky 5 
London Elec. Ry. Co...... » 25, 14,775] — 4 60,190 |— : 
London United..... — mo 29 9,222 | + 4 21,978 | 
Lowestoft Corporation.....|  , 2. i T ^ ERE i ane 
Maidstone. (EPEE EEEE] . op , HE rj É 
Manchester Corporation . ose] 0 —25| 16683 | + 43 | 724,354 |+ 27,618 Electric Railways ard Tram ways, 
Mersey Railway. ibis dp Er re 2,191 + : t + 556 ee Bath Elec. Trams Pref. Ord. (EEE EE EEEE EE) TA oe April Ce oe ee 
Merthy DT eco 60's 0100 056 000s t s » : 197 + a 3 7 : 0/6 Do. 5 per Cent. Cum. Pref. .......... Sis 6 3 6 Jan, July vo m: 
Metropolitan Dist. Railway.  »  25| 13,331 | + 4 | 53.596 |} 2,601 4 Do. 4} Ist Mort. Deb. Stock (red.) ....| 76 —8! | 5 11 O | April, ej 
Mororen aa Pie Tram e ey S E Aa Aa ta B'ham Dist Power & Trac. 4b ist Deb. Stk 8? —91 | 4:8 O| Jan, July | = | +s 
Middleton ........ REEERE m T 7A Bristol ramways & Carriage Ord. š ^ 6 —6] 5 13 3 Feb, Aug .. oe 
Nelson Corporation nn ies d 25 183 + [143 8,490 + 593 4 Do. Cum Pref ec.9«60000€909092020*20026 7 —71 5 3 0 ee "s d 
Newcastleon-Tyne Corpn..| , 25| 4,523 | + 44 | 192132 |+ 6,168 4% | Do. 4perCent. Debs................| 109 —102 | 3 13 6| Feb, Aug | --| <« 
Newport (Mon.).. .. .. ..... " 25) 729 | + ae a012 E 95 .. | BdtishElectricTractlon6%PLOrd.NonCun| 10}—12} |` .. | June, Dac | ll |, 
No; t np d ri d : ix t el + t42 Ein H 22 - Do Def Ord St. eee . eeseceececs 5 --7 ee oe E ee 
Oldham, Ashton & Hyde " d NR 9 er Cer Prof. L... 87 —39 | 6 13 3 | Feb, Au js 
Oldham Corporation. ...... » 26| 1,998) + 44 | 90290 |+ 5,516 = Do. 7 ber Cent. Non Cum. Pref. ......| 37 —40 T Made 
Perth (N.B.) Corporation...| 1, 22 erc D S153 p 394 5 Do. 5 per Cent. Perpetual Debs. ......| 91 —35 | 5 4 6| April, oa 92 | .. 
Path (NA T Give drémss nae edi mS ah 3 iex quo eM 4j96| Do. 4jperCent.2nd Dab. Stock ......| 77 —8l | 511 O | May, Nov | se| < 
Peterborough »---+.+++++ E 2 E 3 2a [t 3% | Central London Ordinary Stock ........| 81 —53 | 312 3| Feb Aug| 81 .. 
Portsmouth Corporation... s» 18 ec ae el ae lag dad s% | Do. 4 per Cont. Pref, Stock ...0.2000.] 83 —83 | 414 1| Feb, Aug | 851] 84 
otteries cece LO LU LE LL E, oo rw , O, MEI —108 4 3 3 ee ee 
Preston Corporation. pe oe " 22 277 + 43 35,657 + 1,751 4 ? De I one @rceeesertereneace al —83 2 8 3 Feb. eec 834 . 
Rd Nue B M Nm ies Parn 4% |' Do. 4perCent. Debs... soos] 93 —102 | 4 0 0| Jan July | 99] 3. 
Rothesay....... eel on X Rly. Con. Ord. ....| 374—334 | 3 It 6 | Feb, Au - - 
Salford Corporation so duc, iei MBA [oss T a ee ase 5% | Da S per Cont Perp Prof USA 2] 193 —H | 4 10 O| Be Aus u ox 
Shangha sev tte meto di: . a na 7 5% Do. (1896) €«e25065920950250060500006006022 10? —İ l! 4 10 0 Feb, Aug oe ee 
Sheerness L LEA T : Ds LE 5% | Do. (1901) ccu] 102 —100 14 I9. 0 | Feb Aug | 103}! 2! 
Sheffield Corporation ..... » 26 7.069 | + 44 299,178 |+ 14,450 $ Do (1903) IC M RON i .s.....| 102 —11114 1) 0 | Feb, Aug | HOi) .. 
Singapore Trams .........| , 25 | $10,996 | + $1,233 | $4 | $43.522 |+ $3,182 49 Do. r Cent. Perpetual Debs. ......| 93 —13)14 0 0 May, Nov | «- ve 
South Metropolitan ....... » 0 721 | + 3 1810 |+ 6 Dublin t nited Trams. 6 pər Cent. Pref. ..| 12 —13 | 412 3| Feb, Aug| -- eo 
South Staffs .............| s 17 29d eds 3 2347 |t 293 5/0 | Gateshead & District Trams Ord......... 8—39} | 617 0 s . ee 
Southampton..... «eee. » 22 1,173 | + 42 53,070 |— 117 -« | Gt. Northern & City Rly. Pref. Ord. (4%).| 21 —2? js Feb, Aug | -* ve 
Southend Corporation... 5, 22 E 43 33,633 |+ 3,851 1| 73d. | Hastings & District Elec. Trams, 6% Gi P.) *%—f# |7 7 6| Mar, S:pt ej 
Southport Tramways ..... p d 217 | + 3 590 |+ i 4i?6| Do. 4h Deb. Stock ......... eee eee 6) —7/4 | 6 2 O0 | April, Oct oe 
Stalyb'dge, Hythe,&c., Jt. Be ce 25 657 | + 43 | 29601 |+ 4,543 .. | Imperial Tramways Ord. ..............| 4494 e | Mar, Sept | eo | os 
Stockpo TE o... @eeoescere ae 24 1,132 + 43 53,165 t 2,033 os Do. 6 per Cent. Pref. s5$e02592*90500620*79 8 —3} ee Mar, Sept oe ee 
Sunderland Corporation. . » 26) 1,273 | + 33 | 55534 |-  85l ll gel 44951 Do, 4 per Cent. Debs. .............,| 8! —33 |S 8 6| Jan, july vec. Sis 
Sunderland District ......| 4, 22 SL MR 12 6096 |+ — 458 2/6 | I. of Thanet E. T. & Lt. 5 per Cent. Pref...| .241—2t | 413 0 | Mar, Sspt |. œ] 
Swansea Trams ..........| » 17j LI30| + 3 28)) |+ 187 4% | Do. 4perCent Deb. Stock ..........| 75 —8) | 5 0 0 dan, July joe 
Swindon Corporation......| 4, 22 143 | — 4l 6,633 |— 5,9 | Lanarkshire Tramways . Se Rises o 91—121 |} 517 0 eb, Aug | -- T 
Taunton ..... esee rne » HV Set 3 112 j+ 1 {Lancs Utd. Trams 5% Prior Lien Deb. Stk| 73 —3) | 6 5 O| Jan, July | .. 
Tynemouth and District ..| n» 17 Ido |o 3 239 E> 95 London Electric 4% Deb. Stock ........| 33 — | 4 2 6 2 Jot} 95i 
Tyneside Tram Co. ......| 4, 22 412| — 4 1.272 |—- . 160 496 A pue oqs e| 73 —31 | 4 18 9 á 8)4| 73] 
Wallasey Corporation ....| 4, 25 987 | + 43 47670 |— 171 ae London “Gaited: Trams, 5% Cum. Pref. ..| 5 —> a Jan July | e | oe 
Walsall Corporation dd jer » 25 605 | + 4 2,4121 |4 39 4% | Do. 4perCent. ist Mort. Deb. Stock . iE = 511 0 du July 7 .. 
arrington Corpora ion ... oe : 2 ii d Ord Stock oe cui o io e deo edd 
West Ham Corporation....| » 23| 2,639 | + $43 | 112534 |— 3,961 bi. M Ekc Taman Oa 0D Selah a 3 iere 
Weston-super-Mare........ » 44 3l | t 3 72 | 4 0/6 | Do. 5per Cent. Cum. Pref. ......-«.. 1 —i 514 O0 Feb, " Aug ia "m 
Wolverhampton Co. ......| „ 17 461 | + 3 1,123. |4- 108 4196 | Do, 4j per Cent. Deb. Stock.....».» ..| 8) —?22 | 4 U 3| Jan, Jw T we 
Wolverhampton Corpn..... » 22 1,003 | + +s - oe St | 5% | Da 5 x Cont Db. Stock .ccecs:eca-0| 9$ —97 |5 3 0 oe T 
a hehe ol do cece ME E T : 2 x 1? It% tan Railway Coasolidates .e..| 533-53! | 2 15 9 | Feb. Aug | Sat} 525 
r AMeccececacesacvere oe 
Yorkshire W.R. Trams .. » 25 L3l6 | + 4 5,023 |+ 290 
Yorkshire Woollen District, — .. 17 986 ! — 3 2772 + 317 


= idend 
(a) Thes? comparisons are with the corresponding period last year. * Partly electrical, 1+ * No allowance has boon made for accr la tor redenptioa ? Ex. Di 


t Minu3 2 days. $ Minus 3 days. u Plus 3 days, q Plus 2 days, 


* 
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ELECTRICAL COMPANIES" SHARE L1IST.—Continued. 


: Last * RATE BusiwEss Price *RATE : 
zi Div NAME. We EN | pas amer. DIYIDEWD | Week TO NAME. Wod.. [rer CENT. DUE WEEK TO 
Edu DEND | Jan.29 |YigL.pz». Jan. 29. l Jan. 29 IELDED. UE. 
High. 
Electric Railways andTramways—|Continued. |S s d. est. 
Sj | Metropolitan Rip Surplus Lande Stocka | $2 44 10 0 Eu Aor Sol n TID 
Q. ence (A EE EE " ry 
3 Do. 3 per Cent." A" Proference....| 84 —86 | 4 1 6| Feb Aug] 55 E Amer. Telephn. & Telegh. Cap. St..~../ 135 —133 | 5 16 0 - 
3 Do. 3$ per Cent Convertible Pref. ....| 84 —3ó |4 1 3 , Àug| ;: Do Coll. Trust $1,000 4 per Cent. Bds.| 91 —93 | 4 6 O| Jan. July 
3 tDo. 3 per Cent. Debenture Stock....| 86 —88 | 319 6 | Jan, July | 87% Do. 4% Cons. Bonds 1936 ..:... 110 —112|3 11 3 oe 
3 tDo. 3} perCent.* A" Deb. Stock ....| 8t —86 |4 | 3| Jan hs . Anglo-Portug'se Tel. 5% ist Mt. Db. Stk 102 —101 | 4 15 6 | Mar, Sep 
.. | Metropo ian District Railway Ord. ....| 40% —40% o Feb, Aug | 4h Chili Telephone . LLOIIE 748—714 | 5 4 O | August.. 
4 Do. 4j First Pref.......... vecseseee| 89 —91 | 4 19 0, Feb, Aug | 83% Cuban Telephone 5% Ist Mt. Con. Bds...| 944—964 | 5 3 6 L 
314 Do. Assented Ext. Pref. (Int. Guar. b , Monte Video Telephone Ord. eevecesece 4—l4 5 10 6 Nov. ccoo 
3 Do. 3 per Cent. Consoltd. Rent-chargs, 72 —74 |4 1 O| Jan, July | - National Telephone Co. Deferred Stock..| 94 —96 | 6 5 O| Feb, Aug 
4 Do. 4 per Cent. Midland Rent-charge 97 —9 | 4 1 O | Jan, jury I New York Telephone Co. 30 yr. Bnds...| 985—991 | 4 !1 6 se 
4 Do. Guar. Stock 4 per Cent PAE eae 86 —58 4 11 0 Mar, Sep. ental »99.09020900099*95»00000900990 las 14} 4 12 9 Avril, Oct 
Ó De. 6 per Cent. Perp. Deb. Stock 8276 139 —141 4 5 0 an, july 1321] Do. o be cont Cum. ia eecoeseece 1,5 —145 4 18 0 » Oct 
4 Do. 4perCent Ditto ........ 4| 93 —95 |4 4 0 jan. July | ee Do. 4 per Cent. Red. Deb. Stock...... 88 —90 4 9 Qj Jan, July 
83d. | Potteries Electric Traction Ord......... 4 — 8 0 O April, Oct | *? Teloh. Co. of Egyot 44% Db. Stk. (red.)} 9: —29 | 4 l1 0 | Jan, July 
0/6 Do. 5 per Cent. Cum. Pref . "n i-— 6 18 (8) Feb, Aug Hned Ryor ABO ito 90,000 eorvcece ? —7 5 4 0 uly ee 
te Do. per Cent. Deb. Stock ........ = 5 2 0| May, Nov| «= Do. 5 per Cent. Cum. Pref. .... eee i 4 9 0} June, Dec 
u 2E lc, Trams & Ltg. 6% Cm. Pref. Sic a 0 mo ee Do. A Deo. St Red. cccccccccecece| 102 —104 | 4 6 6 | Jan, July 
per t. De toc ecocccc999 C an, uly se 
ux Undergd. FE Rys. L Lon. Shares ...... ES EUM A 2 Financial Investments. 
2% Do. b In. bds With Coup. 19.525 954 —961 216 Juns, Dec vor Elec. & Gen. Investment 6% Cum. Pref.. 4-4 613 3 an, July ou 
«2 | Yorkshire (W.R.) Elec. Trams, Ord. ....| | à— T March ..| 3° Globe Telegraph & Trust ..+++..++++0++ 10} 10; | 6 10 3 SpDcMrju| 10%) 10% 
1/6 | Do. 6perCent. Cum. Pref. ..........| ,20t—31 | 412 4 M 3A Do. 6 per Cent. Pref. ...cseccceces 12} !2£ | 4 13 0 | Sp,DcMrJu 2° 
44 | Do. 44 por Cent. Ist Debs. .........., 79 —93 |5 2 3| fan fuly| 83 Submarine Cables Trust (Cert) ...... | 127 —130 | 4 12 0 | April Oct| .e | +s 
Electric Manufacturing, &c. Colonia! and Foreign Electricity 
LA "x Anchor Cable Co. 44% Deb. Stozk ......| 984-1003) 4 9 6 E = Railways, Tramways, &t. 
1|1 Aron Electricity Meter Ord.........-4| § —l 800 Ls «s : 4 
1|0/71| Do. 6% Cum. Pref. ........ eene —# | 7 7 €! April, Oct | ** 2p Aso oar 5% Cum, Ist Pref.....| 4é—5# | 418 0| April, Oct| E5]| 45: 
% | Do. Ist Mort. Con. Dbs i—14/5 9 6 be e. 29 | Do. Acum, cand Pref, ...ccoce-ose| S57 18 | 514 O| Jan, July TUR 
l s ans Veto Mi ERR Pf. YAR a 26 EN EPA afte) Ba Ex MS T 3 SCORES | 25: 4 4 0 une, Dec fa a 
2 a lcox TG. exrcceses eee = , 3 toc EORR 8.7099» € ee i 
POE De. Pal oe ee: i | 4 0 o AP et: | De sé nb sol een G8} 109 419 6) . i, 9 
5| 4/0 | British Insulated & Helsby Cables Ord...| 8 —8 517 9 | July, Feb; °°. 567 Aucklan i E E i% Dod. (red ..| 101 —1J3 | 4 17 O | Jan, July | se oe 
$ 3/0 Do. 6 Cent. Pref. . erecesase Si—6} 4 14 0 an, uly =e 4 Brisbane Elec. m rvsst Ori socere ot E ; 5 8 0 ay eave 7% * 
t ‘be Do. 4$ per Cent. Ist Mort, Deb. (red.).. 102 —104 | 4 6 6| Jan, Jay zm 2/6 | Do. 5perCont.Cum. Pref. ..........|. 349 | 4 15 0 | May, Nov | _-- ee 
Jt- | 5% | Do, 5% Mort, Deb. Stock ..... b 10i —103 | 4 17 0 a ve 44% Do 4) per Cant. ^b. Prov. anaes: 93 —102 | 4 8 0} Jan, y i018 143 
1|3:02d British L- M. Ericsson Mfg. 6 % PE i—i} 1566 s : 3% | British Golumbia Bl. Rly: Db. Ord ....| 142 —146 | 5 19 0 | Mar, Sept | 144 122 
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The Development of Wireless Telegraphy. 

THE subject of wireless telegraphy possesses at the present 
time, a greater fascination for the public than, perhaps, any 
other branch of applied science. In this country the 
proposal of the Post Office to establish a wireless chain of 
Empire stations has met with unexpected opposition, not 
as to the merits of the proposal but rather as to the methods 
adopted in putting it into operation. The proceedings before 
the Select Committee of the House of Commons, which is 

nquiring into certain allegations regarding the methods 


above mentioned, have made the public more or less | 


acquainted with the course of the negotiations leading up to 
the present position of British Imperial Wireless Telegraphy. 


s 


Department, that the United States were behindhand in 
wireless telegraphic matter8 compared with many European 
countries. The particulars we publish on another page are 
likely to disabuse the public mind on this point. 


AMONG other things it will be seen that very definite 
regulations have been prepared and published by the 
Radio Department of the American Government for the 
operation and control of wireless telegraph installations in 
that country. It will be noted also that the adoption of the 
term ^ radio service” has been definitely fixed. The 
importance of this service in connection with naval and 
military operations is moreover fully realised, and a {tate 
official has been appointed under the Navy Department to 
superintend particularly the manufacture, installation, 
maintenance, inspection and other work connected with 
radio-telegraphic work, both ashore and afloat. Along 
with the regulations are tables which we publish giving 
the locations of the stations already established, and which 
are of special interest and importance at the present time. 
These give ample proof that our American cousins have 
been working, and working intelligently, while we have 
been talking. It is interesting to note that much stricter 
control is in future to be kept over amateur radio stations. 
The lesson, which the details we publish teaches us, is 
assuredly the necessity of putting our house in order as 
soon as we have made up our minds what must be done 
in regard to an imperial scheme. 

London Traffic. 

AT a recent meeting of the Society of Engineers Mr. W. X. 
Lewis read a Paper on “ The 'Bus v. Tram Controversy.” 
As is well known, Mr. Lewis has a scheme of his own for 
handling traffic by means of continuously moving trains, 
and if such a system is found to be practicable it would no 
doubt prove advantageous. In the meantime, however, we 
think it would be well for him to treat other methods of 


A subject of quite equal interest is the work that is being | traction rather more fairly than he appears to have done in 


done in regard to State wireless telegraphic Organisation 
in other countries, and at this moment particular interest 
centres round the work of the newly organised Radio 
service'in the United States of America. We are able this 
week to present our readers with an important contribution 
on this subject, and we think it will open the eves of many 
to learn the progress that has been made since 1905 in that 


country. It has rather been taken for granted, seeing that 


his Paper. It may be true that the omnibus in the Central 
London area runs only at an average speed of 4 miles per 
hour, though we think that the area must be very restricted 
in which the speed is found to be as low as this figure. Also 
it may be that the average amount paid per passenger-mile 
is at least ld., but we cannot agree that of every penny 
taken 58 per cent. is clear profit. We do not understand 
on what basis this result is obtained, or how Mr. Lewis 


the American Government hes no organised Telegraph | has succeeded in getting such a high accuracy as the figure 


830 


implies. Everyone knows that the profit of an undertaking 
of this kind per car-mile is quite small, and it is only by 

running a very large number of car-miles that a reasonable 
total profit can be made. We think it unfortunate that 
a statement of this kind should be made, as it may lead 
those without a proper knowledge of the subject to gain 
altogether a wrong idea, and to think that huge profits can 
be made by private enterprise in this line of business. 


— de 


Rural Telephone Exchanges. 


AT the annual dinner of the Post Office Engineering 
Department an interesting statement was made bv the 
Postmaster-General to the effect that as an experiment a 
small automatic exchange is to be opened in one of the small 
provincial towns having less than 50 subscribers. The idea 
is that in this way it will be possible to give a service of a 
kind which would be quite impossible with an ordinary 
manual exchange, as the automatic will naturally be avail. 
able at any hour of the day and will not suffer from any 
restrictions. The proposed installation will be used merely 
to give communication with the exchange in the nea rest 
large town. We are glad that this experiment is to be made, 
and we think it may very possibly prove the solution of a 
difficulty which arises in providing telephonic facilities 
for residents in rural districts. It has been proposed to 
use party lines for this purpose, but the farmers do not like 
this as they are afraid of their conversations, which are often 
of considerable interest to their neighbours, being overheard. 
If the working of the exchange can be so far cheapened as to 
enable each subscriber to have his own line at a reasonable 
rate the spread of the telephone in rural districts should be 
much more rapid than it has been in the past. 
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Connections to St. Pancras E‘ectricity Works.—Mr. S. W. 
Baynes, chief engineer of the St. Pancras Electricity Works, 
asks us to point out that the connections to the mains in that 
borough were 16,399 kw. on Dec. 31, 1912, and not 19,366 kw. 
as stated in our annual tables. The error was due to a wrong 
compilation of statistics. 


The Myriawatt.—EnRATUM.—We regret that in our account 
of this proposed new unit, which is to be known either as the 
“ myriawatt " or the ** myrawatt," we adopted in one case a 
third rendering, i.e., ^ myrowatt." This is incorrect and was 
due to a printer's error. 


New Submarine Telegraph Cable.— With regard to the 
announcement which hes appeared in the daily journals as to 
the laying of a new submarine telegraph cable between England 
and Shanghai, the facts are that a direct cable is about to be 
la'd by the Eastern Telegraph Co. from Aden to Colombo 
(Ceylon) direct, and will be taken on to Hong Kong with a view 
to strengthening the facilitics of the Eastern and Eastern 
Extension Telegraph Companies! service. The Telegraph 
Construction & Maintenance Co.’s c.s. ©“ Colonia,” with the 
new cable on board, manufactured by the company, is leaving 
England in a few days to lay the cable. 


Cable Interruptions. Date of Interruptiu: . 


Latekia—Palura ............ ........ uses arius May 26, 1910 
Scalamova—Samos ........... esee nee April 21, 1912 
Marmariza—RBhodes.................... se reed uias . April 21, 1912 
Bessika—Tenedos  ............ eene eet April 24, 1912 
Poulocondore— Pontianac...............** eee July 5, 1912 
TOKYO: GUA: cies ene Ea Sept. 10, 1912 
Bissao— Bolama ... ..scscscssscseseotecscaccsscesovcaness Dec. "7,1912 
Dartmouth—Guernsey ......... 2 eee eene Jav. 29, 1915 
Cape St. James—Doson ............... eee Feb. 65,1915 
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Patent Development in the United States—In his annual 
report the Commissioner of Patents in the U.S.A., Mr. Edward 
B. Moore, gives the receipts of the office for the fiscal year ended 
June 30, 1912, as £418,812, compared with £397,555 for the 
previous year. The number of applications for patents for 


inventions aggregated 69,236, against 65,154 for the fiscal year 
ended June 30, 1911. 


Engineering Laboratory at Oxford.—The decree assigning 
a site in the University Parks for an engineering laboratory 
was not moved in the Convocation on Wednesday as previously 
announced. Instead, a site has been secured outside the Parks 
suitable for the new building which satisfies the Professor of 
Engineering Science. A letter from Prof. C. F. Jenkin to “ The. 
Times " points out that the new site is about 40 yds. from the 
site rejected by Convocation last term. It faces the Parks on 
the eastern side, and the Banbury-road on the western side, and 
is within a few minutes’ walk of the other science laboratories 
Prof. Jenkin also expresses his thanks to the bodylof subscribers 
who made this offer, and to the Warden of All Souls and Mr. 
Roper, secretary to the Curator of the Parks, who has brought'a 


. difficult negotiation to so successful an issue. 


The Marconi Contract.—Correspondence has passed be- 
tween the Select Committee on the Marconi agreement, the 
Postmaster-General, and the Secretary of the Post Office (Sir 
A. F. King), and has resulted in the following letter being sent 
by the direction of the Postmaster-General to the Company :— 

General Post Office, London, Feb. 5. 

GENTLEMEN: With reference to vour letter of the 15th ultimo, in 
which you ask that the Government will agree to the company’s treating 
the contract of the 19th July, 1912, as no longer binding on either party, 
I am directed by the Postmaster-General to express his regret that, after 
full consideration, His Majesty's Government are unable to accede to the 
company's request. The Postmaster-General regards the delay which 
has taken place as very regrettable, but it is the consequence of the pro- 
vision, embodied in the contract, that it should not take effect until 
approval had been given by the House of Commons. The fact that delay 
has occurred from this cause cannot be regarded by the Government as 
an adequate reason for releasing the company from their obligations. I 
am to add that the Postmaster-General proposes to publish this reply.— 
I am, gentlemen, your obedient servant, A. F. Kine. 


Relaying the Track of the Central London Railway.— 
An interesting piece of work has been started on the Central 
London Railway in connection with the repairs which have 
become necessary to the track. It has been decided to relay 
the whole track. Bull-head rails are to be laid in place of the 
existing “ bridge” rails, and cross-sleepers are to replace the 
longitudinal ones at present in use. Thus it is claimed there 
will be a correct super-elevation and a better alignment through- 
out. Another important feature is that the new construction 
will result in smoother running of the trains and the attainment 
of a higher speed. The new track is laid, during the early 
morning, in sections of 42 ft., and it is estimated that the work 
will take two years to complete. Cranes are being used for 
lifting the longitudinal sleepers bodily from their positions, 
and on their being placcd on the trucks the new sections are 
lowercd, the actual process occupying about 50 minutes. The 
rest of the time, until the daily service starts, is taken up in 
adjusting the new track. 


The Training of Engineers.—In the course of 2 lecture on 
this subject, before a meeting of the East Lancashire Branch 
of the Association of Teachers in Technical Institutions, Prof. 
Miles Walker advocated a four years’ college course, simply 
because it was impossible to impart the instruction desirable 
ina less time. The aim, he said, should be to cducate engineers 
so well that they could carry forward science of their own 
accord, instead of merely giving them just enough knowledge: 
to earn a livelihood. Prof. Walker supported his view of the: 
inadequacy of the usual three years’ course by giving an 
analysis of the time it allowed a student to devote to his several 
subjects. In considering the subject of math.matics he 
thought that one could hardly expect a student coming from 
school with a smattering of algebra and trigonometry to acquire 
in à course of 500 Iccture hours and, say, another 500 home- 
work hours enough mathematics to make him a good engineer. 
Also, he thought the time given to engineering, drawing and 
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design altogether too short; and, in fact, the same might be 
said of all the times given in the table. He considered that we 
had at the best a compromise, which everyone admitted was 
unsatisfactory. 


Telephone Progress in Canada.—The “ Canadian Electrical 
News ” states that since March 1, 1912, 84 new companies have 
been formed in Saskatchewan with an aggregate pole-mileage 
of 1,366 miles with 1,448 subscribers. The total for Saskatche- 
wan now shows 336 rural telephone companies with 7,516 pole- 
miles. The total number of subscribers is 7,980, which works 
out to a little over one subscriber per pole-mile. The total 
capital is £201,207, or about £27 per pole-mile and £25 per 
subscriber. In addition to rural telephone companies, there are 
21 private independent companies not included in the above. 
There are also five companies operating under the Municipal 
Telephone Act, which is now suspended. Rapid progress has 
been made during the present year in long-distance construc- 
tion by the Saskatchewan Government. Three new lines are 
being built towards the Manitoba boundary which have been 
completed as far as Marchwell, Fairlight and Welwyn respec- 
tively. The long-distance line which is under construction 
along the main line of the Canadian Northern Railway west- 
ward towards the Alberta boundary has now reached Lloyd- 
minster. A similar line paralleling the Canadian Pacific Rail- 
way has been completed as far as Gull Lake. The amount of 
construction completed since March 1, 1912, is approximately 
800 pole-miles and 1,572 wire-miles. This gives a total for the 
province to date of 2,964 pole-miles and 9,744 wire-miles. The 
number of toll offices opened and purchased to date 1s 228, and 
the total number of exchanges built and purchased to date is 
80, with 12,802 subscribers. 

“The Supervision of Electric Cables Underground."— 
A Paper on this subject was read recently before the East of 
Scotiand Branch of the Association of Mining Electrical 
Engineers by Mr. D. Beveridge. The author said that his view 
had all along been that a cable belonged to the underground 
stage as soon as it entered the mouth of the shaft. He had 
seen cables introduced into shafts having depths varying from 
800 ft. to 2,000 ft., and he had experience of both armoured 
and unarmoured cables at these depths. He considered it 
would simplify matters very much when putting in cables if 
the makers would guarantee them to carry their own weight. 
There was a difficulty attached to putting in a cable in a deep 
shaft, even where they had a clear space all the way down ; but 
if they had no such clear space, and they required to put the cable 
down the pumping space, where they would encounter wooden 
beams and steel girders lying across, it was impossible to do the 
lowering there with guides. If, therefore, the cables were 
made and guaranteed to carry their own weight without 
damaging them in any form, it would be possible then simply 
to guide the end of the cable and brake it down. Then, again, 
speaking from practical ex perience, he had formed the opinion 
that cables hung on trees or near the ends of the crowns at the 
side of roadways were in a much safer position than those 
suspended from the centre of the roadway. In such circum- 
stances, when a fall took place, the crowns generally broke near 
the middle, and half the crown fell to the floor with one end, 
the other end commonly resting on the side of a roadway near 
the roof. 

* Chemistry in Gas Works.’’—The second of two lectures 
on this subject was delivered by Mr. W. J. A. Butterfield, on 
Jan. 31, before the Institute of Chemistry. Mr. Butterfield 
first "referred Ito the principles underlying the distillation of 
crude gas, the extraction of tar from it, the conditions 
leading to deposition of naphthalene in mains and services, 
ammonia recovery, the extraction of cyanogen and the removal 
of su'phuretted hydrogen. The sulphur impurity remaining 
in gas after the extraction of sulphuretted hydrogen was 
considered by the lecturer to be objectionable on account of 
its destructive action on the metal work of inverted burners 
and fittings directly exposed to the undiluted products of 
combustion of gas. Its relation to the general vitiation of the 
air of occupied rooms was indicated, and the recent resuscitation 
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in London works of the heated-contact-substance process for 
the removal of carbon disulphide from coal gas, originally 
proposed by Dr. A. Vernon Harcourt about 1870, was referred 
to. Calorimetry of gas was discussed, the Boys and the 
Junkers calorimeters being shown in action. The lecturer then 
drew attention to the acceptance practicaly everywhere, 
except in German-speaking countries, of the Harcourt 10-candle 
pentane lamp, devised primarily for use in gas-testing, as the 
reference standard of light for all photometric work. The 
secondary electric standard lamps were calibrated by com- 
parison with it. The stages in the evolution of the present 
pentane standard by its inventor were indicated by the exhi- 
bition of five earlier pentane standards which Dr. A. Vernon 
Harcourt had successively devised between the years 1877 and 
1897, and had discarded in favour of the present standard 
which he first described in the latter year. The lecturer stated 
that he had made comparative tests of the light afforded by 
about 150 different specimens of the Harcourt 10-candle lamp, 
and had never found the disagreement more than 0-2 per cent., 
except in cases where there had been a fault in construction. 
The Hefner standard of light, which is still generally retained 
in German-speaking countries, was also shown, and the effects 
of variations in atmospheric conditions on the light of gas and 
other flames were indicated. The relations subsisting between 
the several components of more or less diluted products of 
combustion of town gas were illustrated by curves, and their 
bearing on questions of the lighting and heating of interiors 
by means of gas was discussed. 


“The Bus v. Tram Controversy and Other Aspects of the 
London Traffic Problem.’’—In a Paper on this subject read 
by Mr. W. Y. Lewis before the Society of Engineers, the author 
remarked that it was astonishing to learn that the very large 
proportion of the 7,000,000 people in London who habitually 
used surface facilities would each spend on bus and tram fares 
an average of at least 20s. this year ; while each would pass fully 
four eight-hour days in travelling less than 300 miles on these 
vehicles, to say nothing of three eight-hour days that they would 
spend in waiting for vehicles, and an equal time in watching 
for opportunities to cross the congested streets. They would 
probably make 1,500,000,000 journeys this year, at a cost of 
£7,000,000, and yet there was no sign of concerted action except 
on the part of those who were financially concerned. The 
author's opinion was that the traffic facilities should be con- 
trolled by Government. The traffic problem should, if possible, 
be lifted out of the arena of party politics, for cheap and effec- 
tively rapid transit was the life blood of trade and the breath 
of individual prosperity. Mr. Yorath Lewis advocated the 
co-operation of Londoners for their own protection by means 
of a “ London Transport Association," whose income might 
easily be £50,000 a year at a very low subscription per traveller. 
The author contended that the Londoner should awake to the 
fact that this matter had an important bearing upon his personal 
welfare, and should bestir himself to gain some impartial evi- 
dence on the subject. The formation of a ** London Transport 
Association " was suggested, for the purpose of studying the 
problems, educating the public, and using all possible means 
to secure cheap and effectively rapid transport. In this way 
the Press would receive valuable aid in putting before the public 
the best suggestions for the solution of London's many and 
differing transport problems— passenger and freight. At 
present the London County Council was baulked in every direc- 
tion, and its tramway undertaking was excluded from the 
lucrative short-journey traffic which would be ensured bv inter- 
connections through the central area. If motor omnibuses 
adequately filled the needs of the central area and the connec- 
tions with the immediate surroundings, they did so only at 
enormous cost to the traveller using them. The '* door-to-door” 
speed possible with buses within the central area was on the 
average only 4 miles an hour. The average amount paid per 
passenger-mile ridden was at least 1d., and of every penny 
taken 58 per cent. was clear profit. In comparison with this, 
on the Glasgow tramways the amount paid per ridden mile was 
under a 4d., while on the London County Council Tramways 
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the'amount paid per ridden mile was as low as gd. The huge 
profit made by buses in the central area enabled the omnibus 
company to make big average profits, even if the suburban 
traffic was run at such rates as left in some cases little, if any, 
margin. Intheoutskirts of London the trams served the public 
at least 36 per cent. less than the omnibuses, and the public 
consequently rode 55 per cent. further on the former than on 
the! latter. Mr. Lewis concluded that his own system— 
the Adkins-Lewis system of continuous transport—was superior 
to motor omnibuses and tramways for the central area, and 
there could be no doubt that any form of continuous travelling 
would be much more effective than intermittent service. There 
was abundant evidence as to the safety of the system and its 
feasibility for public service, and if the system could be 
established it would solve the problem of short haulage traffic 
across and within the central area of London. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. J. T. Irwin contributes an article on '*' Small Alternating- 
current Power Measurements ”’ (p. 843). 


We give an account of the long-distance wireless telegraph arrange- 
ments of the U.S. Government (p. 838). 


An abstract is given of an important article on “‘ Telephone Dis- 
turbances on Single-phase Railways," by Dr. F. Maguerre (p. 840). 
Our Leading Article also deals with this subject. 


We give an account of the discussion at Birmingham on Prof. 
Miles Walker's Paper '' The Design of Apparatus for Improvement 
of the Power Factor of Alternating-current Systems ”’ (p. 844). 


Some interesting diagrams are given, based on our annual Tables, 
showing the growth of electricity supply in this country. 

At recent meetings of the Advisory Committee of the Liverpool 
and Manchester Chambers of Commerce interesting information was 


given as to the proposals of the Postmaster-General to improve the 
telephone service (p. 861.) 


An abstract of the recommendations of the city electrical engineer 
of Liverpool, Mr. H. Dickinson, with regard to the extension of the 
Lister Drive generating station is given on page 859. 


Com panies’ Meetings and Reports.—At the meeting of the London, 
Brighton & South Coast Railway Co. on Wednesday the chairman 
gave a satisfactory account of the working of the suburban electric 
lines, and outlined extension proposals (p. 865). 

Meetings of the Lanarkshire Tramways Co., Metropolitan District 
Railway Co., London Electric Railway Co. and Yorkshire (West 
Riding) Electric Tramways Co. are also reported. 

The directors’ reports of the Central London Railway Co., City & 
South London Railway Co., Dublin United Tramways (1896), 
Liverpool Overhead Railway Co., Mersev Railway Co. and Smith- 
field Markets Electric Supply Co. are abstracted. 


Parliamentary. —The sittings of the House of Commons Committee 
on the Marconi agreement have been continued during the week 
(p. 853). 

The Sheffield Corporation Bill has now passed both Houses of 
Parliament, the parties having arranged a compromise over the 
disputed wiring clause (p. 854). 


" OBITUARY. 


THE EARL OF CRAWFORD AND BarcannES.— Ít is with great regret 
that we have to record the death of the Earl of Crawford and Bal- 
carres, one of the founders of the Society of Telegraph Engineers (now 
the Institution of Electrical Engineers) and the oldest surviving 
offizer of the Institution. As Lord Lindsay he was the first Vice- 
Pre ident of the Institution. holding the office for three vears, from 
1872 to 1874, during the presidencies of Sir William Siemens, Mr. 
Frank I. Scudamore and Sir Wm. Thomson (Lord Kelvin). Lord 
Crawford at the time of his death wes cheirman of the London 
Electric Supply Corporation and of the Syndicate of Electrical 
Engineers (Faraday House). Many of our readers will remember the 


great interest Lord Crawford has always taken in the affairs of the 
London Electric Supply Corporation, and how his influential support 
and material assistance helped to preserve the existence of the 
Corporation in a time of stress. It was to Lord Wantage, primarily, 
and secondarily to Lord Crawford, that the Corporation continued 
its sphere of usefulness. In regard to his association with Faraday 
House, for the past 23 years this has been very close and 
sympathetic. 

In the late sixties Lord Crawford (he was Lord Lindsay in those 
days) possessed a laboratory in a mews behind Green-strect, Park 
Lane, London, where originated the first inter-change of ideas, which 
ultimately led to the formation of the Society of Telegraph Engineers. 
It was later, in his laboratory in Greek-street, Soho, that 
the first soirée of the Society was held, and it was Lord Crawford who 
sent to the Institution of Electrical Engineers, on the occasion of 
the special meeting of members on June 30, 1908, an interesting 
letter of congratulation on their acquisition of the premises on the 
Embankment, which is now the home of the Institution. At Faraday 
House some of the original apparatus from Lord Crawford's labora- 
tories are still in every-day use. 

As far back as 1878 Lord Crawford was elected a Fellow of the 
Royal Society, in the same year President of the Royal Astronomical 
Society and (along with Lord Rayleigh) he was elected en honorary 
member of the Institution of Mechanical Engineers. Lord 
Crawford was the twenty-sixth Earl of Crawford, and by no means 
the least distinguished of a long line of able men. He pos- 
sessed, at Haigh Hall, one of the finest libraries in this country, 
founded 300 years ago by his ancestor. John Lindsay. In the 
eighties a large portion of the Crawford library was dispersed and 
3,254 lots realised £26,397. In 1902 a further dispersal took place, 
and some of the most valuable treasures changed hands to Mrs. 
Rylands, of Manchester, and other collectors. The library was 
zealously augmented by the late Earl, who brought it up to its 
present mignificent proportions. It includes some of the rarest and 
most valuable books in existence. The old masters in possession of 
the late Lord Crawford included some of the most mzgnificent works 
of art. Amongst these were many family portraits of supreme merit. 

Amongst Lord Crawford's numerous duties was that of President of 
the Royal Philatelic Society and he possessed one of the finest 
collections of stamps ever got together. This was a special branch 
of collecting work in which he had no superior. In the field of 
astronomy Lord Crawford, in 1872, founded an observatory at 
Dunecht in Aberdeenshire, described as one of the best astrophysical 
and observatories in the world, where research work in spec- 
troscopy was diligently carried on for many years. Several 
expeditions with the object of perfecting our knowledge of astronomy 
were undertaken by Lord Crawford, whose work in connection with the 
determination of longitude and other navigational points are con- 
sidered to have been of the greatest service to mankind. Lord 
Crawford assisted in the training at Dunecht of many of our foremost 
astronomers and had for his colleagues in this work the leading men 
in that branch of science. When, in 1889, Dunecht was closed, the 
nation became possessed of many valuable gifts, the Royal Observa- 
tory, Edinburgh, being indebted to him for some valuable posses- 
sions. 

Lord Crawford's death will bring grief to many families in the 
country and leave a void in scientific circles which it will be difficult 
to fill. 

At the memorial service in the Chapel Royal, St. James’, on Tues- 
dav, the Institution of Electrical Engineers was represented by 
Mr. Walter Judd, vice-president, Mr. Robert Hammond, hon. 
treasurer, and Mr. P. F. Rowell, secretary. 


GUSTAF DE LavaL.—We regret to record the death of Dr. Gustaf 
de Laval, the well-known engineer and inventor of the steam turbine 
bearing his name. This occurred on Sunday last at Stockholm. 
The deceased was 67 vears of age. After being connected with the 
design of dairy machinery for some time he, in 1883, turned his 
attention to the construction of a high-speed rotary engine. His 
steam turbine depends on the divergent nozzle, which he patented 
in 1889. As is well known, this turbine is a single expansion, single 
wheel impulse machine running at very high speeds—up to 30, 000 
revs. per min. in the small sizes—which are rendered possible by the 
device of emploving a flexible shaft to prevent the effects of vibra- 
tion. The turbine shaft is connected by means of double helical 
gearing to a second shuft, from which the power is taken to the 
machinery to be driven. The turbine has achieved considerable 
popularity in cases where prime movers of small or moderate powers 
are required, though for large powers its efficiency is inferior to that 
of the Parsons turbine. 


T. BraNE.—The death is announced of Mr. T. Blane, chair- 
man of the Blackpool, St. Anne's and Lytham Tramways Co. 
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PERSONAL. 


The engagement of Mr. Savage, the borough e'ectrical engincer, 
having terminat. d at the end of last month, temporary arrangements 
were made by the Dudley Council for the continuation of his 
services (until the transfer of the electricity undertaking) on the 
basis that he devotes not less than one-half or more than two- 
thirds of his time, payment to be made at the rate of £25 per month. 


The new borough electrical engineer and tramways manager at 
Bex!ley, Mr. H. P. Stokes, commenced his duties on Monday. 


Mr. W. C. Jeary, general manager of Magic Appliances (Ltd.) has 
been elected to a seat on the board of the company. 


APPOINTMENTS VACANT AND FILLED. 


À power station superintendent is required for electricity works 
in Southern India. Commencing salary £400 pcr annum, with reef 
quarters. See advertisement. | 

Stepney (London) Borough Council require a shift engincer to take 
charge of an eight-hour shift at their electricity works. Applications 
to the engineer and manager, Mr. W. C. P. Tapper, 27. Osborn- 
street, Whitechapel, E., by first post Feb. 10. Sec advertisement. 


Applications are invited for the position of assistant lecturer in 
electrical engineering and physies at the Huddersfield Technical 
College. Salary £150. Further particulara from the Secretary, 
Mr. T. Taorp. See advertisement. 

Several electricians, used to overhead line, motor and switchgear 
repairs, and an armature winder are required by Messrs. Easton 
Gibb & Son (Ltd.), H.M. Dockyard, Rosyth. See advertisem2nt. 

A draughtsman is required for the designing of electrical switching 
gear apparatus, 

The Institution of Electrical Engineers require an assistant for 
work chiefly in connection with examinations and applications for 
membership, and generally to assist the secretary. Commencing 
salary, £150 to £200 ; and a library assistant to take charge under the 
secretary of the Institution’s reference and lending libraries and the 
Ronald's library. Commencing salary, £150 per annum. Applica- 
tions to the Secretary, Mr. P. F. Rowell, Victoria Embankment, 
W.C., by Feb. 10. : 

Wolverhampton Corporation invite applications for the position 
of engineer and manager of their electricity undertaking. Commenc- 
ing salary £600. Applications to the Chairman of the Electricity 
Committee by 10 a.m. Feb. 10. 


Wishaw Council have appointed Mr. Samuel Williams, of Mother- 
well, burgh electrical engineer. 

There were about 50 applicants, and the following was the short lect 
chosen for interview :—Messrs. G. H. Bellwood (Wishaw), W. J. Cooper 
(Uddingston), Wm. M’Farlane (Holytown), J. W. Slorach (Hamilton), 
L. S. Thomson (Jordanhill, Glasgow) and S. Williams (Motherwell). 

Mr. L. M. Jockell, of Middlesbrough, has been appointed fourth 
engineer-in-charge at York Corporation electricity works, and Mr. 
W. T. Peterkin, of Wigan, has been appointed draughtsman. 

Mr. Fred Riley, of Rawtenstall, having declined the appointment 
of borough electrical engineer of Todmorden, the Corporation have 
now appointed Mr. Joseph Boyce (deputy borough electrical engineer 
and tramways manager at Darwen). The salary is £150 per annum. 


INSTITUTIONS AND SOCIETIES. 


a "d 

Birmingham and District Electric Club.— The fourth annual dinner 
of this Club will be held at the Swan Hotel, New-street, Birmingham, 
on Saturday, February 15th, at 6:30, when the chair will be taken by 
the president, Mr. H. Roberts. Members are requested to advise 
the hon. secretary whether they are able to be present or not. 

Iron and Steel Institute.—The annual meeting of this Institute is 
to be held at the Institution of Mechanical Engineers, Storey's Gate, 
London, S.W., on May | and 2 next. The Bessemer medal will then 
be awarded to Mr. Adolphe Grenier, general director of the Société 
Cockerill, of Seraing. The autumn meeting of the Institute will be 
held in Brussels. f 

Royal College of Physicians.—The subject selected by Dr. A. J. 
Jex-Blake for his Goulstonian lectures, to be delivered before this 


and Electric Currents.” 


: : a Pas ipae . : ) p.m. 
Institution on Feb. 25 and 27 and March 4, is ‘* Death by Lightning opm 


EDUCATIONAL NOTES. 


University of Liverpool.—At this University courses of instruction 
are provided in electrical, mechanical and civil engineering, naval 
architecture, design and drawing, mathematics, physics and chemis- 
try. Particulars from the Registrar, Mr. P. Hebblethwaite, M.A. 

Imperial College of Science and Technology, London.—A course of 
12 lectures on the design of turbo-generators will be given by Prof. 
Miles Walker, M.A., M.I.E. E., commencing Feb. 12, at 4 p.m. Par- 
ticulars of the course, &c., from the Rector. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Feb. 7th. (to-day). 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. 
8 p.m. Meeting at the Institution of Electrical Engineers, Victoria. 
Embankment, London, W.C. Paper on “ Cables for the Shafts. 
of Mines,” by Mr. E. Kilburn Scott. 


SATURDAY, Feb. 8th. 
Rovar INSTITUTION. 
3 p.m. Meeting at Albemarle-street, London, W. Lecture on 
‘“The Properties and Constitution of the Atom," by Prof. Sir 
J. J. Thomson, O.M., F.R.S. Lecture I. 


MONDAY, Feb. 10th. 
GRADUATES' ASSOCIATION OF THE ÍNSTITUTION OF MECHANICAL 
ENGINEERS. 
$ p.m. Meeting at Storey's Gate, London, S.W. Lecture on '' The 
Applications of Polarised Light to Mechanical Engineering 
Problems of Stress Distribution," by Prof. E. G. Coker. 


TUESDAY, Feb. 11th. 
MANCHESTER SECTION OF THE INSTITUTIO N OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at the Physical Laboratory, The University, 
Manchester. Paper on “ Advertising Electricity," by Mr. H.. 
Clifford Palmer. 


WEDNESDAY, Feb, 12th. 
YORKSHIRE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.. 
7:15 p.m. Meeting at the University, Leeds, Lecture on “ Some 
American Electri» Plants," by Mr. T. Harding Churton. 


BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.. 
7:30 p.m. Meeting at the University, Edmund-street.  **Notes on 
Parallel Operation of Alternators," by Mr. A. R. Everest. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. 
$ p.m. Meeting at St. Bride’s Institute, Bride-lane, Flect-street, 
London, E.C. Paper on “ The Control of Alternating-Current. 
Motors," by Mr. J. T. Mould. 


THURSDAY, Feb. 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. _ 
& p.m. Meeting at Victoria Embankment, London, W.C. “ Notes. 
on Parallel Operation of Alternators,” by Mr. A. R. Everest. 


PRIDAY, Feb. 14th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Annual General Meeting at Storey’s Gate, London, S.W. 


JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street. Paper on “ Electrical 
Installations in Metal Conduit with Special Reference to 
Earthing," by Mr. F. H. Taylor. 


PuysicaL Society. 

8 p.m. Annual General Meeting at the Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Paper on 
EE Dynamics of Pianoforte Touch," by Prof. G. H. Bryan, 

: Roya INSTITUTION. 

9 p.m. Meeting at Albemarle-street, London, W. Discourse on 
end Gyroscopes and their Applications," by Prof. A. Grav, 

.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Col. H. M. Leaf. 
The following Orders have been issued for the current week :— 


Monday, February 10th, 1913, “ A" Company.—Recruit training, 7 to. 
10 p.m. Company training, 7 to 10 p.m. 

Tuesday, February llth, 1913, “ B” Company.—Recruit training, 7 to. 
10 p.m. Company training, 7 to 10 p.m. 

Thursday, February 13th, 1913, “ C " Company. —Company training, 7 
to 10 p.m. 

Friday, February 14th, 1913, “ D" Company.—Recruit training, 7 to 

Company training, 7 to 10 p.m. 

Saturday, February 15th, 1913.—Headquarters will be opened for 
regimental business from 10 a.m. till 12 noon. 
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PORCELAIN-CLAD REACTORS.* 


In central stations distributing elternating-current protective 
reactors in connection with lightning arresters on overhead lines have 
been in successful use for a long time. In recent years prominent 
engineers have advocated and central stations have adopted protec- 
tive reactors, connected to generators, transformers, 'bus bars and 
feeders in generating stations. These reactors are placed at some or 
all the points where they are considered most necessary, as follows : 
(1) On the leads of generators or transformers feeding "bus bara; 
(2) on the 'bus bars between different sections of 'buses, and (3) on 
the feeder circuits fed from the 'bus bars. The protective reactors 
so located fulfil the main function of limiting the amount of current 
that may flow from any part of the system into a short-circuit in 
apparatus or connections inside the station or close to the station. 
By so limiting the abnormal flow of current into a short circuit the 
generating system es a whole is relieved from possible discstrous 
effects of short-circuits. Also, at the time of disturbance on the 
system, when the gener.ting frequency and voltage are momentarily 
lowered, the reactors will reduce the energy output and thereby mini- 
mise the change in frequency which often throws out of step the syn- 
chronous apparatus at the sub-stations and the generators of inter- 
connected stations. "Theadded reactance also makes the circuit more 
reliable for synchronous operation. 


A 150,000 K. W. Bus. Generator Kesotzaos 34 
JB 100,000 K. W.Bus. Gunsretor Reactance 34 
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Btep the synchronous apparatus on the system, it will be seen thet 
protective reactors on feeders are nearly as important for the con- 
tinuity of service as protective reactances on generators. The com- 
mercia! value placed upon the continuity of service must determine 
the outlay and the extent and degree of protection commercially 
warranted in any particular locality. 

Porcelain-clad Reactors.—The Metropolitan Engineering Co., of 
Brooklyn, has developed e full line of these reactora to meet the re- 
quirements for the smallest and largest generators and circuit, 
ranging from 150 kw. to 20,000 kw. sizes. The company manufac- 
tures three classes of reactors as follows : Generator reactors for large 
turbo-generators end large transformers ; 'bus-bar reactors for sec- 
tions of ’bus bars or tie ‘buses between stations, and feeder reactors 
for distributing feeders or 2uxiliary apparatus at stations, and also 
for small turbo-generators in stations of small size. 


Generator Reactor.—The coil consists of a series of horizontally- 
wound spirals supported and insulated by porcelain arms having 
suitable recesses for the windings. The arms are assembled radia!ly 
as vertical walls between a centre core of concrete or alberene stone 
and an outer enclosing wall built up of special porcelain segments. 
These cellular compartments so formed allow natural ventilation for 
the coil. The whole is supported at the two ends by heavy concrete 
headers securely held by a number of brass bolts with insulating mica 
tubes passing through the heads and the wall of specia! porcelain 
segments from top to bottom. Ventilating holes are connected with 


A 130,000 K. W. Bus Gen, React, 14 
B 100,000 K.W Bus Gen, Roan. 3% 
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Practical Applications.—In all central stations operating high- | each vertical cellular compartment of the coil. The winding consists 


speed turbo-alternators the necessity of protective reactance on 
generators and sections of 'bus bars has become apparent, and the 
larger central stations have led the way to the solution of this im- 
portant problem by the extensive adoption of these devices. Their 
experience has demonstrated to be unfounded the fcars of complica- 
tions or disturbances caused by the reactors upon the operation of 
switches, underground cables, transmission lines, &c. 

Protective reactors on the station end of cable feeders have been 
recommended, and are now being introduced into the United States. 
Their effect upon the operation of different systems is illustrated in the 
series of curves (Figs. 1, 2, 3 and 4), which show the energy output 
at the time of a short-circuit on a cable feeder, with or without pro- 
tective reactances. The curves indicate that the feeder protective 
reactors keep the output of energy into the short-circuit within safe 
operating limits, and this action is more effective the nearer the short- 
circuit is to the station. As the energy output of the station hss the 
effect of slowing down the generators and thereby throwing out of 


* From the “ Electrical World." Hd 


of insulated and specially stranded cables, securely fastened at the 
ends to terminals passing through porcelain bushings cast into the 
conerete heads (Fig. 5). The last coil to the] left shows a layer of 
solid arms which are added to the top and bottom to increase the 
insulation between the winding and the header. The constants of 
each coil are as follows :— 


Number Of turna decsecci oi derided DUE NR ERRARE ees 

Reactance in ohM8.......ssssssessesssesseerseseereecossesses 0-0914 
Reactance in percentage ;....... cessent 42 
Equivalent resistance — ......... eee 0-00204 
Ohmic resistance rera ied e euo es bio E rrE VER SA PR ERU HS 0-00195 
Calculated alternating-current resistance ............. 0-00198 
Current, amperes .........eeeeeeeeeee eee 1,750-0 
CR losses, kilowatts ............ eene nn 6-05 
Eddy current losses, kilowatts .................... 0-186 - 
Total losses, kilowatts ;...........eeeeeee enne 6-236 
Temperature rise full load for 3 hours, deg. C.......... 33-0 


The heating is very small and considerably less than the heating 
allowed for the generators. Each coil is tested at five times the 
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working potential. The main standard parts are adaptable to a 
practically unlimited range of sizes of reactors. In fact, by merely 
changing the number and shape of slots in the radial arms all parts 
can he used in the construction of coils having single or double con- 
-ductor windings, a different number of turns in each layer and a 
smaller or greater number of layers. By so varying the constants, 


tioned. The coils, therefore, are of considerably smaller dimensions 
both in floor space and in height. The general outer construction 
is the same as in the larger coils, but the pancake windings (Fig. 6) 
are mede of insulated copper bands spirally wound. The cotton 
brain insulation is thoroughly saturated with ''petrite " and the 
coil is firmly t»ped and saturated with “ petrite " and baked. 


These coils are placed on the porcelain arms and the successive coils 
are connected in series. The terminals are brought out at the heads 
through porcelain insulators. The coils are thoroughly enclosed and 
gelf-cooled up to carrying capacities of several thousand kilowatts. 


Characteristics of Porcelain-clad Reactors.—These developments 
were the outcome of several years’ investigation, experimenting and 
careful design, supplemented by practical tests under the most severe 
operating conditions of central stations. The coils are porcelain- 
clad and the windings are embedded at their supports in walls of 
smooth porcelain insulators. The fireproof and insulating material 
were selected for its good electrical and mechanical qualities, which 
are entirely unafiected even by high temperatures. The smooth 
glazed surfaces of the porcelain also facilitate the inspection and 
cleaning of the coils. While the selection of material gives a large 
factor of electrical safety, the almost monolithic construction ensures 
mechanical safety. The selection of the type of winding, pancake 
windings in series in place of a drum winding, gives a shorter and 
more ' squatty " coil, a condition essential to reduce flux leakage, 
and therefore obtain the greatest reactance per turn. This series 
arrangement of pancake windings also produces the minimum 
potential gradient between any two points of the coil ; hence it gives 
the largest electrical factor of safety. This feature is of greatest im- 
portance in extra high-potential reactors, as with the increase in 


Kilowatts 
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Fic. 4.—Power OUTPUT IN SHORT-CIRCUIT in CABLE FROM 13,200-vOLT 
25-cYCLE 'Bvs. 


the builder can meet all conditions of size of generators, sections of 
*bus bars and volteges and frequencies of systems. 


'Bua-bar Reactors.—These are made of the same design and con- 
‘struction as the generator reactors by proper change of the number 
and shape of slots in the radial arms and varying the number of layers 
in each coil so as to obtain the desired amount of reactance. It will 
be seen, however, that with a very slight increase in the height of the 

-coil the value of reactance can be greatly increased. For instance, the 


Mica Lining 
3 Fic. 6.—SEcTION or 22 K.v.A. 25-CYCLE FEEDER PROTECTIVE REACTOR. 


SG SNS 
aa number of turns and the number of layers of pancake coils the total 
difference of potential is gradually distributed from the top to the 
bottom layer with good insulation between each layer, as in a trans- 
former with different coils in series. The special stranding used to 
reduce the Foucault losses in reactors of large current capacity was 
the result of a minute analysis of the sources of these losses, which 
were effectually overcome by a simple process of making the cable. 
Eliminacion of Foucalt losses also made it possible to have the wind- 
ings insulated throughout with a special insulation which protects 
the windings against moisture and foreign objects accidentally falling 
or being magnetically drawn into the coil. The reactors are compact, 
self-supporting and porcelain-clad. They are, therefore, casily 
installed and do not require bracings between sets of coils to hold 
them firmly in place. The conductors are insulated throughout to 
prevent short-circuits from foreign objects falling or being thrown 
into the coil. Each coil is tested to earth at five times the working 
potential. The heating is very small and considerably less than the 
heating of the generator itself, an advantage which is obtained by a 


—99 1 special treatment and design of the bonded conductors. When in 
280 k.v.a. 25-cycle reactor of Fig. 5 is 59 in. in diameter and 55 in. | place they do not offer difficulties for their own safeguard, and, 
high, while a 504 k.v.a. reactor would be 59 in. in diameter and 675 in. | therefore, are eminent y suitable for installation in existing stations 


high, the height of copper in each case being 30 in. and 42} in. re- | where the original lay-out did not provide for the installation 
spectively. of reactors. Otherwise, it would be difficult to find exclusive space 
+ Feeder Reactors.—In this case the amount of current to be handled for the installation of larger coils and independently provide for their 
is necessarily smaller than in the types of reactors previously men- own safeguard. 


—4T—- —_-- —»5 


1 


Fil with Insulating Cement 


—1094—— -———211— —— —"f—10^* 


Mica Lining 


Section A-A Section C-C 


Fic. 5.—SeEction or 280 K.V.A. 25-CYCLE 1,750-AMPERE REACTOR: 
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dynamo, which is of 40 kw. output, was manufactured by the Edison 

ELECTRICITY IN CONSTRUCTION WORK. : & Swan Company. It is compound-wound and supplies 135 amperes 
. "-— i at 300 volts when running at 800 revs. per min. It is connected b 

g General, The supply ae e otal EA the carey ; | belting to the engin» pulley. A lee is accommodated at ilie 
ing out of construction work, and will often decide whether a contract | à of the power house building, which is driven by belting from the 
may prove profitable to the contractor or not, and whether it will be ' engine flywheel. 
possible for him to adhere to the specified time of completion. In g 
this article we do not intend to disparage the substitution of mechan- ,  T'rransmission.— E'ectrical energy is transmitted to the bank work- 
ical power as represented by comparatively small and inefficient , ings by overhead bire conductors supported on insulators fixed to 
steam units, for this has often advantageously superseded manual | poles and entering buildings through porcelain tubes. Separate 
labour to a considerable extent, but as a general rule we consider the | cables radiate from distributing boards in the store cabin adjoining 


the excavations for the supply of 
9, pumps, cranes and lighting. 


Pumping.—As the flow of water 
al was uncertain one pump was supe 


plied in the first instance, which has 
proved sufficient to deal with the 
amount of water in the trench. The 
T centrifugal pump and motor com- 

Ea S bination was manufactured by Weise 
i | | | u £m as & Monski, and will deliver 300 gal- 


TIE AIT 93 | lons of weter per minute against a 
íl WM Ill Es lU l total varying hsad of from 50 ft. to 
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190 ft. The pump delivery is to a 
Sin. rising main pipe column fitted 


pem umen ü with retaining valve, and is throttled 
— TOP or EMBANKMENT mm at the sluice valve as required to 


wee a E E keep the quanti ty of water normal 


mm i i p= CABIN 
- during sinking operations at reduced 


eLectme uer Arnas Y À rr án head. The 25 H.P. motor running at 
ON POLES N N 


1 * SEALE 0» FRET. 1,700 revs. per min. is of the shunt- 
~ x wound protected type for operating 
\ N at 250,300 volts, and suitable to 
drive the pump at full load with- 
out destructive heating. Although 
the pump was used intermittently, 
spare impeller parts and a motor armature were available to ensure 
continuity of service, but it is particularly gratifying to know that 
neither have so far been necessary. 


Crane.—A 3-ton electric derrick crane by Butters Bros. is also prc- 


Fic. 1.—GENERAL ARRANGEMENT OF THE WORKS. 


application of electricity obtained from a central source of power by | 
means of connection to the mains of a supply company in the neigh- 
bourhood, or by the equipment of a power station to suit require- 
ments, as much preferable both for convenient and economical | 


working. No better results in this connection have been obtaincd | vided. This lifts at the rate of 80 ft. to 120 ft. per minute, and is 
than with the working of pumps, results, indeed, unattained by any | fitted with a 60 ft. steel lattice jib made in two portions for convenient 
delivery and erection. A series-wound 12 B.N.P. motor of the en- 
closed reversing type, running at 700 revs. per min. is fitted to this 
crane, and a tramway type controller with magnetic blow out and 


other method of transmission because of the steady load on the 
motor. A further recommendation for this system is the mobility 
of the pumps and motors, as the energy being transmitted by cab!es 
it is obvious that verv little work is involved in 
removing the equipment to other areas as found 
necessary. 

One of the most recent instances of the use of 
electricity in contracting is to be found in the work 
now being completed at Glenquey reservoir, in . 
Perthshire. This undertaking was constructed three 
or four years since to provide storage for the water 
supply to the Southern District of Fifeshire, and 
particularly in anticipation of the expected increased 
demand created by the Naval Base at Rosyth. 
About 18 months ago it was found necessary to 
extend the puddle trench of the retaining bank into 
the hill at the east side with a view to increasing the 
capacity of the reservoir which has been planned to 
provide double storage at any future time by raising 
the existing bank by 11 ft. Messrs. Wilson, Kinmond 
& Marr, of Glasgow, were entrusted with the exten- 
sion, and on the advice of their consulting engineers, 
James E. Sayers & Caldwell, it was decided to 
provide generating plant in a position accessible for 
the easy delivery of fuel, the power being supplied 
to pumps, cranes, &c., by means of an overhead 
transmission line. 

Power House.—The position of the power house 
in relation to the work can be seen in Fig. 1. The 
gas engine and suction producer plant which was : : 
manufactured by the National Gas Engine Co., is Fia. 2.—GENERAL VIEW OF CRANE AND WORKS. 
capable of giving 75 B.H.P. maximum and 68 B.H.P. : : 
constant working load on suction gas of 135 B. Th.U.'s at 210 revs. | suitable resistance is mounted alongside. 'The- crane has handled 
per min. The engine is provided with magneto ignition and a | fully 10,099 cubic ft. of earth and rock excavations besides the neces- 
compressed air starter. sary timbering, &c. 

Owing to the operations continuing night and day during the Electric Lighting.—Aerial conductors are supported on porcelin 
execution of the contract double producers and scrubbers were pro- | insulators fixed to cross arms on poles spaced about 20 vds. apart, 
vided which are connected together, but as each is capable of taking | connections being taken from these conductors to 24 electric lamp 
three-quarter duty they are so arranged that either set could be dis- | fittings fixed to poles by clampings rings underneath. The erection 
connected to allow the other producer to be relined with fire bricks. | of plant and wiring was carried out by the Harland Engineering Co- 
A motor-driven fan is fitted to one producer for starting. The | and Telford, Grier & MacKay. Ld 


— Ap eee... eee ibm o — 


THE ELECTRICIAN, 


During the 18 months the plant has been in operation only 55 tons 
of polmaine anthracite (washed singles), costing £56. 123., including 
delivery charges, has been consumed by the producer plant, so that 
it would scem that the above instance of the application of electricity 
to contracting work is sufficient to warrant the special consideration 
of its further development by firms wno carry out the erection of large 
buildings, driving of tunnels, excavating of sewera and all the large 
public work in connection with the operating of lifts and hoists, 
concrete mixers, derricks and other contracting appliances. 


PHYSICAL SOCIETY. 


At & mecting held on January 24, 1913, at the Imperial College 
of Science, Prof. C. H. Lees, F.R.S., vice-president, in the chair, a 
Paper, entitled 

* The Resistance of Electrolytes,” 


by Messrs. S. W. J. SMrTH and H. Moss, was read by the former. 

Some experiments upon this question were exhibited before the 
Society in 1911. In these a modification of Wien's method was used 
——the optical telephone being replaced by a vibration galvanometer— 
and the conclusion was drawn from them that the resistance of an 
electrolyte varies to an easily perceptible degree with the frequency of 
the alternating currents to which it is subjected, The authors point 
out that the terminal difference of potential and the current in a 
branch of a network containing capacity and self-induction may 
be in the same phase although their ratio does not give the 
resistance of that branch. This will happen (whether the branch 
contains an electrolyte or not) if there is leakage through the 
condensers, causing the P.D,s between their plates to be out 
of quadrature with the current. The apparent resistance of the 
branch will then be a function of the frequency of the alternating 
currents circulating in the bridge, and Wien’s method (as 
Wien himself points out) will give this apparent resistance only. 
It is, therefore, unsound to use the* method to test whether the 
resistivity of an electrolyte depends upon the frequency of the currents 
to which it is subjected, unless it is shown that the effects of leakage 
through the electrolytic condensers can be neglected or allowed for. 
A particular case was indicated by the authors, in which the leak- 
age could be made large or small at will. The results for this case 
had been interpreted by Krüger, without assuming any variation of 
resistance with frequency, in à manner which seemed satisfactory to 
them. In order, however, to remove or justify any doubt upon the 
question they have performed test experiments by a simple and direct 
method which was described. It depends upon simultaneous 
measurement of the voltage between the ends of a tube containing 
the electrolyte and of the current passing through it. The former 
was measured by means of an Ayrton-Mather electrostatic volt- 
meter connected to auxiliary electrodes and the latter by means of a 
Duddell thermo-galvanometer. 

In the cases examined it was found that the resistivity of the elec- 
trolyte was constant within 0-05 per cent., whether steady currente 
or currents of any frequency up to 2,300 alternations per second were 
used. Until the instruments were calibrated by means of a metallic 
resistance there appeared to be a small difference of about 1 part in 
600 between the resistance as measured by continuous currents and 
the values obtained with alternating currents. Some supplementary 
experiments were made with the object of elucidating the peculiar 
behaviour of the instruments which this calibration disclosed. 
On account of the smallness of the effect its cause could not be 
completely ascertained ; but thefact that the apparent contact P.D. 
within the voltmeter was 2 function of the. applied voltage, 
decreasing as the latter was raised, would cause an effect of the 
same sign as that observed. Unsllowed-for leakage, greater with 
steady than with alternating currents, might also provide a partial 
explanation of the results. 

Mr. A. CAMPBELL expressed himself interested, and thought that the 
very small discrepancy described might be due to the method employed, 
which involved taking direct readings of both volts and amperes. He 
had not noticed the effect himself. It might be that it only occurred in 
particular instruments. He thought the effect was more likely to lie in 
the thermo-ammeter than in the electrostatic voltmeter. — 

Mr. F. E. SuiTH asked how long the current was left on before readings 
were taken, and was it possible that with direct currents the effect might 
be due to differences of concentration round the electrodes. He agr ed, 
however, that the fact that gold showed the same phenomena seemed to 
negative this possibility. 

Mr. R. S. WHIPPLE sug zested a radio-active leak in the voltmeter. 

Prof. G. W. O. Howk thought the discrepancy was too regular to be due 
to any radio-active leaks. 

Dr. H. F. Hawouru remarked that Dr. Smith in his equation: had 
assumed R to be independent of the frequency. He suggested that the 
resista1^e decreased a; the frequency was raised because the complex 
molecules in the solution were shaken asunder, and also suggested that 
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using platinised electrodes instead of ordinary platinum might have the 
effect of disintegrating these complex molecules in the solution, thereby 
giving a constant value of the resistance. The mercury electrodes 
employed by Dr. Smith might also have just the same effest. Heating 
the solution also decreases the resistance by breaking up the complex 
molecules. 


: ae G. D. West asked if the authors had used lower frequencies than 
Mr. G. L. ADDENBROOKE remarked that it had been known to bim 
for a long time that contact P.D. was by no means constant. It could be 
altered by fingering the apparatus. He thought the deflections with 
PNG currents might be influenced by vibration of the electrometer 

needle. 

Mr. F. P. WonrEv remarked that physical chemists were entirely 
dependent on physicists for the method thev employed in measuring 
electrolytic resistances, and any suggestions for improving methods 
followed by chemists would be verv acceptable to them. 

Prof. C. H. LEEs remarked that Dr. Smith had given a very simple 
explanation of the facts, and it was open to Dr. Haworth to explain them 
in any other way if he preferred. 

The AUTHORS replied briefly to the various questions asked and criti- 
cisms offered. 


A Paper on 
“The Electrical Conductivity and Fluidity of Strong Solutions ” 


was read by Mr. W. S. TUCKER. X 

In &lopting Callendar’s associvtion theory of strong solutions ` 
(^ Proc." Roy. Soe., A., Vol. LXXX., p. 466) some difficulty is ex- 
perienced in getting the strongest solutions of electrolytes to conform 
to the laws laid down. This is attributed to the inaccuracy of the 
ionisation data, which are derived from observations on electrical. 
conductivity. It may be supposed that the viscosity of the solution 
will affect its conductivity, and the author carried out a series of 
experiments to determine if there were any definite relation betweon 
conductivity and fluidity in the case of calcium chloride solutions. 
The feature of these determinations is the simultaneous observa- 
tion of viscosity, electrolytic resistance and tempersture. Solutions. 
were contained in an unsilvered Dewar cylinder, which permitted 
a slight adjustment of temperature if necessary. A platinum 
thermometer records the temperature, and is caused to oscillate 
in the solution by a stirring mechanism. In so doing it 
draws a platinum scoop through the liquid and thus acts as 
an efficient stirrer. The conductivity cell and the viscometer 
were bound to the thermometer by rubber bands. While the ther- 
mometer oscillates the readings of electrical resistance were measured 
by means of the rotating commutator end bridge. The viscometer 
was in the form of a capillary pipette, which was immersed in the 
solution a known depth. The levels of the inflowing liquid were 
indicated electrically, and heace the rates of inflow could be accu- 
rately estimated and compared with that of water.  Viscosities 
correct to less than 1 per cent. were obtained. 

Isothermal Observations.—Perfectly smooth curves for conduc- 
tivity and fluidity were obtained, even when the supercooled melted 
crystals were included. No definite connection between conductivity, 
fluidity and concentration can b» derived if the latter is expressed in 
terms of volums, but if concentration is expressed as a ratio of 
masses—molecules of solute to 100 molecules of solvent—the ratio 
conductivity/fluidity stands in linear relation to the concentration 
n when the latter exceeds one-fourth its maximum value. In 
spite of the enormous variations of the quantities in this ratio 
C/nF has values differing at most only 2 per cent. from the mean. 
Examination of similar results by Bousfield and Lowry for sodium 
hydrate give striking agreement with this conclusion. However, 
owing to the dependence of C and F on liner dimensions, this rela- - 
tion is difficult to interpret. 


Variations with Temperature.—One solution of nearly cryohydric 
strength was examined at temperatures from 40°C. to — 50°C. Tho 
same tubo and apparatus were employed, and for lower temperatures. 
liquid air was used as a cooling agent. Tne failure of the fluidity- 
tempereture and conductivity-temperature curves to exhibit the 
seme variations was clearly shown. Conductivities of various solu- 
tions were examined from 40°C. to their freezing points and the 
curves C/n and temperature plotted. The increasing curveture 
with concentration is shown end the error involved in applying 
the ratio, moleeular conductivity to that at infinite dilution, 
obtzined at one temperature, to indicate ionisation at another 
temperature, is quite apparent. Moreover, within the limits of 
accuracy emp'oyed no indication is given of the existence of different 
hydrates. The results obtained above suggest that no reliance can 
be placed on ionisation data derived from electrical conductivity 
observations. | 

Prof. C. H. LEES remarked that the observations should b» extended 
to sce whether other strong solutions gave a simple relation between the 
fluidity and the resist ancc. 
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Mr. F. P. WoRLEY thought the ratio of the conductivity to the concen- 
tration when the latter was expressed as so many gramme molecules of salt 
per 100 of water had a rather doubtful meaning. 

Mr. F. E. SuirH asked if Mr. Tucker had got any explanation of the fact 
that he found the cryohydric point 21 deg. higher than previously found. 

The AUTHOR, in reply, stated that Morse and Fraser, working on the 
osmotic pressure of sugar solutions, found it bore a simple relation to the 
concentration per 100 molecules of water and not to the volume concen- 
tration. In reply to Mr. F. E. Smith, Roozeboom had used an alcohol 
thermometer in determining the cryohydric point. He might also have 
got it too low, due to supercooliag. 


LONG-DISTANCE WIRELESS TELEGRAPH STATIONS 
OF THE U.S. GOVERNMENT. 


On page 789 of our last issue we announced that the U.S. 
Government (Navy Department) had established in November, 
1912, the office of Superintendent of the Radio Service under 
the Bureau of Navigation. The following further details of 
the ramifications cf this important appointment show that the 
U.S. Government are fully alive to the importance of a 
* wireless " service in connection with naval (and military) 
operations :— ; 


The Superintendent of Radio Service shall be charged with matters 
pertaining to the operation of radio apparatus ashore and afloat, except 
the technical operations hereafter assigned to the control of the Bureau 
of Steam Engineering. He shall be charged with: (1) The preparation 
of regulations and issue of detailed instructions for the operation of 
stations in accordance with military efficiency, international agreements 
in force, and the laws affecting the operation of naval radio stations. 
(2) Control of the commercial work handled by naval radio stations, in- 
cluding issue of accounting and operating forms, auditing commercial 
accounts, traffic agreements and accounting with commercial and other 
Government managements involved. (3) He shall keep the Bureau of 
Steam Engineering advised of all matters within his cognisance requiring 
work of a technical nature. (4) He shall correspond directlv within the 
naval service in accordance with the procedure laid down by the regula- 
tions in the case of bureaus and other offices under the Navy Department 
in regard to all matters in which he is authorised to take action. He shall 
correspond directly with private and commercial concerns upon matters 
of reciprocal interest relating to the commercial operation of naval radio 
stations in questions of interference, traffic arrangements, proposed 
changes of rates and accounting. (5) He shall submit to the Bureau of 
Navigation with his recommendation a statement of all matters that 
require departmental action. (6) He shall submit such reporta in regard 
to the naval radio establishment as may be called for by the Secretary 
of the Navy. (7) His office shall be established at the radio station, 
Arlington, Va., of which the telegraph, radio and post office address will 
be Radio, Virginia. All communications for the Superintendent of 
Radio Service and all departmental radiograms shall be sent to that 
address. The necessary expense of his office will be borne by the appro- 
priation “ Equipment of vessels.” 

The Bureau of Steam Engineering is charged with the manufacture, 
installation, maintenance, inspection, alteration, repairs of and requisi- 
tions for all radio installations ashore and afloat as far as radio material 
and other equipment of radio stations are concerned ; with tests and 
experiments of all radio apparatus; and with the preparation of tech- 
nical instructions concerning the operation of such apparatus. It shall 
maintain close relations with the Superintendent of radio Stations to 
ensure co-ordination of all radio activity. It shall prepare the estimates 
for all radio expenditures. 

Each shore radio station shall be under the direct control of the com- 
mandant of the naval station within which it is situated, unless specific 
orders shall have been issued to the contrary. In this case a duplicate 
of all inspection reports pertaining to the station shall be sent to the com- 
mandant of the naval station. Any shore radio station not lying within 
the limits of a naval station shall be under the control of such officer as 
the Department may direct. The maintenance and inspection of material 
of shore radio stations shall be performed by such navy vards as the 
Bureau of Steam Engineering may direct. 

We are also in a position to give our readers interesting and 
instructive evidence of the U.S. Government's progress in the 
establishment of radio-telegraphic connection between the 
distant points of the vast territories owned or protected by the 
American flag. The distances given in the accompanying 
tables are in nautical miles. The present juncture is specially 
apropos for the publication of such details as we are now able 
to furnish, and the tables may assist the Scientific Committee 
recently appointed by the British Government when they are 
investigating the practical work done by other Governments 
in regard to the general adoption of wireless telegraphy for 
naval and military purposes. 
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i E: : E E. oue VE n 

um E = Šo 8 | E e á 
32/123 |£2/|38| 9 | £ | 4 

Suo de WD. eee | 4.1354 
Pribilofs, Alaska .......| NPQ | ... | 235 | 225) 577| 775 1,128 
Unalga, Alaska ......... NPV| 235| .. 15 515 ^ 706 | 1,053 
Dutch Hbr., Alaska...| NPR| 225 | 15! ... | 530 7174 1,069 
Kodiak, Alaska ......... NPS | 577| 515| 530, .. | 264| 552 
C'ordova, Alaska NPA’ 775 766 174 | 264 omes | 386 
Sitka, Alaska .......... NPB '1,128 1,053 1,009 , 552| 386, .. 
Bremerton, Wash....... NPC | 1,790 11,667 |1,681 1,231. 1,116 |. 720 
'Tatoosh, Wash. ......... NPD : 1,699 | 1,570 (1,585 | 1,134 {1,025 ! 635 
North Head, Wash. ... NPE 1,795 1,655 1,669 |1,237 1,143 754 
Cape Blanco, Or. ...... NPF 1,914 .1,756 11,768 1,376 1,311 938 
Eureka, Cal. ......... .| NPW 2,012 1,846 1,858 [1,485 1,430 1,077 
Mare Island, ('al........ NPH 2,187 2,019 | 2,031 '1,600 1,013 1,248 
Farallons, Cal. ......... NPI 2,184 2,009 2,021 1,665 (1,619 1,256 
Point Arguello, Cal. ...| NPK 2,400 2,221 2,235 1.886 1,836 1,470 
San Diego, Cal. ......... . NPL 2,596 2,420 2,434 (2,073 2,012 1,637 

2.222 | 2.410 


1,997 


Honolulu, T.H. ......... NPM | 2,198 


| 


Table III.— Distances to Cana. 


dian Government Stations at Tri. 
angle [sland & Estevan Point, B.C. 


Table IV.— Miscellaneous Dis- 


tances from Unalya. 


ATLD USD Nome (FD) ............... 630 
Pribilofs ......... 1,476 ... 1,006 (GUAM ooo ecce 3,346 
Unalga ......... 1,353 ... 1,479 CAVITE ccce exis exte pls us 4.090 
Dutch Harbour 1,367 ... 1,494 Olon ga po sa is eee rte eoru 4.106 
Kodiak ......... 908 ... 1,040 Otchishi (JOI) | ............ 1.052 
Cordova ....... S05 . 936 Seoul (JOC) ............... 2,847 
Sitka cecus 432 558 Vladivostok (MW)......... 2,461 
Bremerton ...... 321 190 Petropavlovsk (PRK) ... 1,245 
Tatoosh ......... 226 . 95 
North Head ... 338... 210 , 
Cape Blanco... 516... 401 
Eureka . ......... 642 ... 529 | 
Mare Island ... 820. 102 

Table V. 

— » s | Guam. | Cavite.  Olongapo. 
PPS NPN — | .1,389 | 1,426 
Cavite, P.L cca NPO 1,389 | — | 42 
Olongapo, P.I............. NPT | 1,426 42 | — 

| 

— | -- | ES "E Tutuila. Guam. 
Pearl Harbour, T.H.*...| NPM — | 2,251 3,208 
Tutuila, Samoa |. ......... NPU 2,257 | — 3,126 
Guam* ooi Lee eta NPN 3,208 | 3,126 | — 


In addition to the stations listed in the tables, there has been 
established a small station on the Island of St. George, Pribilofs. 
(Alaska), for communication with St. Paul, Pribilofs, and with 
ships in the immediate vicinity of St. George. 

There has also been established a station at the American 
Legation at Peking (China) for military purposes. This has 
been organised by the Commander-in-Chief of the United 
States Asiatic Fleet. 

It will, therefore, be seen that since 1905 the U.S. Govern- 
ment has been busy organising and establishing a very complete 
system of radio-telegraphic communication. 

The latest U.S. law regulating the use of radio-telegraphic 
installations received the approval of Congress in August last, 
and may here be summariscd :— 

l. A person, company or corporation within the jurisdiction of the 
United States shall not use or operate any apparatus for radio communi- 
cation as a means of commercial intercourse among the several States, 
or with foreign nations, or upon any vessel of the United States engag«d 
in interstate or foreign commerce, or for the transmission of radiograms 
or signals, the effect of which extends beyond the jurisdiction of the State 
or territory in which the same are made, or where interference would be 
caused thereby with the receipt of messages or signals from bevond the 
jurisdiction of the said State or territory, except under and in accordance 
with a licence, revocable for cause, in that behalf granted by the Sec- 
retary of Commerce and Labour upon application therefor ; but nothing 
in this Act shall be construed to apply to the transmission and exchange 
of radiograms or signals between points situated in the same State : Pro- 
vided that the effect thereof shall not extend bevond the jurisdiction of 
the said State or interfere with the reception of radiograms of signals 
from beyond said jurisdiction ; and a licence shall not be required for 


i * Projected. 
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Table II.—Stations on the Fa:ific Ocean. 
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Cie Sere IMEEM 
E. vg os| f ES Bs 28 &g 
2 3 cso! SS 5 =i gda] rl gg or 
aS A 22 Sm) a | ee ef lez 40 | as 
1,790 | 1,699 |1,795 1,914 12,012 |2,187 2,184 | 2,400 12,596 | 2,222 
| 1,667 | 1,570 | 1,655 1,756 | 1,846 12,019. 2,009 (2,221 2,420 | 1,997 
1,681 | 1,585 | 1,669 | 1,768 | 1,858 | 2,031 (2,021 2,235 |2,434 | 1,990 
1,231 | 1,134 | 1,237 | 1,376 | 1,485 | 1,666 1,665 1,886 2,073 | 2,198 
1,116 | 1,025 |1,143 1,311 | 1,430 | 1,613 | 1,619 | 1,836 2,012 | 2,410 
720 | 635 | 754 938 | 1,077 | 1,248 | 1,256 | 1,470 | 1,637 | 2,363 
ae. 100| 105, 304| 430 | 565! 590 | 791! 932 2316 
, 100 .. | 130 337| 465} 640, 655 | 855 | 1,003 2,271 
| 105 | 130| .. ' 210| 340| 492! 518| 724 876 2,206 
304 337 | 210, .. | 130| 300 314| 526 | 696 2,106 
| 430 405 | 340  130| .. | 179 ' 187 | 402, 587 2,004 
| 565, 640 | 492 300, 179 | .. , 43| 225 410 2,003 
. 590 655 | 518 314. 187| 43  .. | 219: 413 2,053 
79)  so5 | 724 526: 402| 225 219 | .. | 205 2,12 
| 932 1,003 , s76 — 696 387 | 410  4l3| 305 | .. 214 
2,316 2,271 12,206. 2,106 | 2,064 202 [2141 |... 


2,093 | 2,053 


| the transmission or exchange of radiograms or signals by or on behalf 
| of the Government of the United States, but every Government station 
on land or sea shall have special call letters designated in the list of radio 
stations of the United States (sec tables). Any violation of this section 
is a misdemcanour, and is punished by a fine not exceeding $500, and the 
apparatus so unlawfully used and operated may be adjudged forfeited. 

2. A licence shall be issued only to citizens of the United States or 
Porto Rico, or to a company incorporated under the laws of some State 
or territorv of the United States or Porto Rico, and shall specify the 
ownership and location of the station in which said apparatus shall be 
used and other particulars for its identification, and to enable its range 
to be estimated ; shall state the purpose of the station, and, in case of a 
station in actual operation at the date of passage of this Act, shall contain 
the statement that satisfactory proof has been furnished that it was 
. actually operating on the above-mentioned date; shall state the wave- 
| length or the wave-lengths authorised for use by the station for the 
| prevention of interference and the hours for which the station is licensed 
' for work ; and shall not be construed to authorise the use of any apparatus 
| for radio communication in any other station than that specified. Every 
such licence shall provide that the President of the United States in time 
of war or public peril or disaster may cause the closing of any station for 
radio communication and the removal therefrom of all radio apparatus, 
or may authorise the use or control of any such station or apparatus by 
any department of the Government, upon just compensation to the 
owners. 

3. Every such apparatus shall at all times while in use and operation 
as aforesaid be i1 charge or under the supervision of à person or persons 
licensed for that purpose by the Secretary of Commerce and Labour. 
Every person so licensed who in the operation of any radio apparaius shall 
fail to observe and obey regulations contained in or made pursuant to this 
Act or subsequent Acts or treaties of the United States, or any one of 
them, or who shall fail to enforce obedience thereto by an unlicensed 


| 


person while serving under his supervision, in addition to the punishments 
: and penalties herein prescribed, may suffer the suspension of the said 
licence for a period not exceeding one year. It shall be unlawful to 
employ any unli«nsed peron or for any unlicen ed person! to 
serve in charge or in supervision of the use and operation of such appara- 
i tus, and any person violating this provision shall be guilty of a mis- 
demeanour, and on conviction be punished by a fine of not more than 
$100, or imprisonment for not more than two months, or both, in the 
| discretion of the ( ourt, for each and every such offence: Provided, that 
in case of emergency the Secretary of Commerce and Labour may autho- 
| rise a collector of Customs to issue a temporary permit, in lieu of a licence, 
| to the operator on a vessel subject to the radio ship Act of June 24, 1910. 
4. For the purpose of preventing or minimising interference with 
! communication between stations in which such apparatus is operated, to 
facilitate radio communication, and to further the prompt reccipt of 
distress signals, said private and commercial stations shall be : ubject 

| to the regulations of this section. 
| The Secretary of Commerce and Labour may grant special temporary 
licences to stations actually engaged in conducting experiments for the 
development of the science of radio communication, or the epparatus 
pertaining thereto, to carry on special tests, using any amount cf power 
| or any wave-lengths, at such hours and under such conditiors as will 
ensure the least interference with the sending or receipt of commercial 
‘or Government radiograms, or distress signals and radiograms, or with 
the work of other stations. In these regulations the naval and military 
stations shall be understood to be stations on land. 


The REGULATIONS under the Act relate to * Normal and other 


| wave-lengths," “` Pure waves,” “Sharp waves,” ‘ Standard 
| distress waves,” " Signals of distr.ss," " Broad interfering 


waves for distress signals," '* Distance requirement for distress 
signals," “Right of way for distress signals," "Reduced power 
for ships near a Government station," ` Intercommunication," 
“ Divison of timc," “Use of unnecessary power," '' General 
restrictions on private stations," "Special restrictions in 
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vicinity of Government stations," "Ship stations to com- 
municate with nearest shore stations," “ Limitations for future 
installations in vicinity of Government stations,” “ Secrecy of 
messages ” and “ Penaliics." l 

The expression “ radio communication ” as used in the Act 
means any system of electrical communication by telegraphy 
or telephony without the aid of any wire connecting the points 
from and at which the radiograms, signals or other communica- 
tions are sent or received. The Act came into effect on 
December 13, 1912, Lut docs not apply to tlie Philippine Islands. 


TELEPHONE DISTURBANCES ON SINGLE-PHASE RAIL- 
WAYS AND CERTAIN PHENOMENA IN SINGLE- 
PHASE GENERATORS.* 


BY DR. F. MARGUERRE. 


Summary.—The telephone disturbances associated with the working 
of a single-phase railway in Norway are discussed, and the main cause is 
traced to the slot (or tooth) ripple in the generator pressure wave, which 
is considerably increased by a wattless load. This phenomenon is in- 
vestigated by means of the oscillograph. and it is shown how the trouble 
can be overcome by means of a resonance circuit. 


The author of this article has had an opportunity of making some 
observaticns and investigations on this subject which have not been 
dealt with in previous publications, and may, therefore, be of interest 
at the present time, owing to the rapid expansion of the single-phase 
system on railways and the increasing use of the telephone. Tho 
line in question is the Rjukana Railway in Norway, for providing 
transport facilities for the saltpetre factory supplied with power from 
the gigantic power installation at Rjukanfos. The latter was fully 
described in ** Elektrische Kraftbetriebe und Bahnen " in May, 1912, 
so that in the present article only the necessary information will be 
given to make clear what follows. 

Particulars of the Railway and the Telephone Installation.—The 
railway consists of two parts separated by a lake 30 km. in length 
and by mountains ; the lower section is 30 km. long, and the upper 
16 km. long. The traffic across the lake is accomplished by means 
of ferries. The lower section bears generally the character of a moun- 
tain railway, with its several curves, &c., and passes largely through 
forest, which fact was not without influence on the position of the 
telephone wires. Both sections were equipped by the A. E.G., and 
are operated at 16 cycles and 10,000 to 11,000 volts. "This is supplied 
to the locomotives from a catenary-suspended, overhead conductor 
(65 mm.? section) supported on iron masts with simple insulators. 
The overhead conductor is usually 5-5 metres above the top of the 
rails and no feeders are used, because the traffic is very sparse. The 
rail bonds are bridged over with stout copper plates. Only loco- 
motives are used for haulage.some of which are equipped with two 
motors, others with four motors, each of 125 H.r. 

The motors are started up as repulsion motors, and are then 
changed over to series-repulsion motors—the pressure supplied to the 
compensating winding being varied with the speed to obtain proper 
commutation. No resistance connectors between the commutator 
and winding are used. The power for the two sections is generated 
in converter stations, where four-pole generators work directly on 
to the track at 10,000 to 11.000 volts. The output of each generator is 
400 k.v.a., with a large overload capacity, whilst the pressure is kept 
constant bv means of a Tirrill regulator. The two converter stations 
are situated near the termini. Asa ruie, there is only one locomotive 
on the line, and the current taken by it when running seldom exceeds 
40 amperes, exccpt on the main incline on the lower section, where 
60 emperes is reached. At starting. the current rises to 70 or 80 
amperes momentarily. The largest pressure drop at 2 distance of 
25 km. from the station with 60 amperes flowing is calculated to be 
580 volts, of which the overhead conductor accounts for 383 volts. 

The telephone wires near the railway fall into two groups ; first, 
a number of lines belonging to private firms—these are usually far 
away from the railway and only cross it in places. Some of these are 
single, others double. Secondly, the lines belonging to and used by 
the transport company, and by the power and factory installati ns 
of the nitrogen company. These consist of three double lines. which 
together with a service telegraph line, are erected on wooden poles. 
The 4 mm. iron wires hang on common telephone insulators and are 
laced regularly in the manner customary in Norway, by changing 
the po ition of the insulators from pole to pole. Thus in every four 
poles. re, about 120 m.. there is a complete turn. Two of the 
lines go direct from one end to the other, being only interrupted by 


* Abstract of an article in the © Elektrotechnische Zeitschrift.” 
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the control stations, whilst the third is connected to a number of 
instruments in parallel for the railway service. The two former lines 
can be used as a duplex line for a future connection. These telephone 
lines run more or less along the railway track and are laid without 
regard to the possible electrification of the latter. On the lower sec- 
tion it was out of the question to erect the telephone wires away 
from the track owing to the forest. The position of the lines with 
respect to the overhead conductor varies considerably, on account 
of the contour of the district. The average distance between them 
is about 8 metres on the 30 km. section, whilst the minimum is about 
9-5 metres. Beyond this section the lines continue for some 30 km. 
round the lake and across the mountains and then approach the 
upper section to within a few kilometres. Here the telephone wires 
are mostlv on the side of the valley remote from the railway, and only 
for a distance of 4 km.—on account of difficulties with the landowners 
— come to within about 3 metres of the track. All the telephone 
apparatus is of the standard inductor type used in Norway. 


Expected. Disturbances and Precautions Taken —With the position 
of the telephone lines just described, it was fairly certain that con- 
siderable trouble might be expected unless some preventitive means 
were adopted, though it might also be mentioned that originally 
the position of the wires was much more unfavourable, and the pre- 
sent position was only attained after expensive alterations. From 
the outset, therefore, the radical change of using a telephone cal'e 
with earthed sheath was considered, but was not adopted because 
at that time the manufacturers were not willing to guarantee the 
life of the lead sheath suspended from a steel wire in such a windy 
climate. In passing, however, it should be steted that with the 
mechanical improvements in the cables and the satisfactory experi- 
ence gained in several cases with suspended cables since that time. 
there is now no doubt that such cables should be used under similar 
circumstances. This method gives excellent results electrically and 
is the safest : whilst in many cases it is scarcely more expensive when 
the reduced cost of maintenance is considered, also estimates for 
shifting the lines and for introducing protective devices have often 
been largely exceeded with only partially successful results. The 
use of an underground cab!e was also out of the question in view of 
the cost. . 

As is well known, the three most important causes of disturbance 
are the pressure drop in the earth return, electromagnetic and clec- 
trostatic induction. To overcome the first, all single lines near the 
railway were made double. When working commenced, however. 
it was found that more would have to be done, because the ringing 
up apparatus proved very responsive to the current at 16 cycles and 
and several instruments some kilometres away from the track ii 
continuously for certain periods. The radius of disturbance depends 
largely on local conditions, so that it is well to be on the PW E 
drawing up estimates. No protective devices were used with the 
existing double lines. l | 

With respect to the other two causes of disturbance, it n 
that the choice of a frequency of 16—though below the limits 0 
hearing—did not offer any particular advantage, for most were 
bences are caused by higher harmonics. Nevertheless, it 18 we 
calculate the magnitude of the effect of the fundamental, becat: 
the harmonics are of less intensity. For the electromagnetic m 
duction, it was assumed that the only return path for the current un 
through the rails. (How far this is true cannot be stated, for oe 
ing to experiments made in France with a pure earth retum t dd 
crease in the induction was negligible ; whilst in America the M ir 
results were obtained.) With the telephone loop horizontal, 1 
wires 40 cm. apart and the average distance away from th- vd 
8 metres, the induced pressure is 0-016 volt per kilometre. wan 
40 amperes at 16 cycles. In 40 metres—the distance bet ween po ud 
of uncrossed lines, there will thus be 0-4 x 10-5 volt ; the um as 
sure would also be produced with one ampere at 600 cycles, an A 
640 ohms impedance in the receiver would produce | x IU come > 
a scarcely audible tone. Matters can be made worse. of pair 
the varying distances between the telephone wires and the overna 
conductor. : 

To find the electrostat4e influence. the capacities of the nos. 
system would have to be caleulated-—a very troublesome OF tent 
Since, however, protective apparatus has to be used. it 18 8" yen 
to obtain an idea of the magnitude of the pressures that i Sane 
pected. Tnere are four capacities to be calculated with a p : gon 
wire. and we tind a pressure of 715 volts with 10.000 volts in th mbly 
head conductor—a very high value, which, however. 18 consi t s 
reduced by the 30 km. stretch through the mountainous pend. 
where there is no railway. (In case of contact. of course. the cu nns 
at 16 cvcles would be very small--!ess than 0-01 ampere.) me 
induced pressure is not in itself the cause of the trouble in t 2 the 
ratus, since with the lines completely interlaced, the n E 
same in each and no P.D. is present. If, however, the msu ai 
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the two Wites is not equally good—which is generally the case in 
practice—® leakage current will flow through the apparatus. It is 
clear, however, that bifilar discharge coils with the middle point 
earthed carry off the static charges, and thereby tend to damp out 
these disturbances. Such discharge coils, with an ohmic resistance 
of 750 ohms between lines, were placed at an interval of 2 km., where- 
ever the telephone wires approached the railway, so that there was no 
cause for anxiety with respect to the fundamental. On the other 
hand, care had to be taken to suppress all higher harmonies in the 
pressure wave, because if their amplitude exceeded 4 to 5 per cent. 
at 20 times the main frequency disturbances would be possible. 
-~ To suppress the higher harmonics in the motors the slots were 
skewed, but the pressures induced in the field windings by the short- 
circuit currents under the brushes can only be suppressed by sup- 
pressing these currents themselves. When running there is no cause 
for anxiety, because correct commutation conditions can be obtained, 
whilst for the relatively short period at starting it did not seem 
advisable to employ such devices as resistance connectors for the 
sake of the telephones. Lastly, there was the danger that trouble 
might be caused by the slots of the 10,000-volt generators, which had 
to be made open to facilitate repairs in such an out-of-the-way 
district. It was, therefore, specified that no harmonic should be 


Fie. 1. ——No-LoAD OSCILLOGRAM OF SINGLE-PHASE GENERATOR. 


greater than 4 per cent. of the fundamental. After all these pre- 
parations, it was hoped that everything would go smoothly when 
working commenced. Such expectations, however, were not fulfilled. 


Observed Disturbances and Oscillographic Investigations.—As 
already mentioned, owing to continuous ringing, several single lines 
had to be made double. On the double lines, the starting of the 
locomotives was heard much more loudly in the telephones than was 
expected ; but this was usually a shrieking, rising note of short dura- 
tion, not unlike that heard on single telephone lines near tramways, 
and whose increasing note is so distinct from speech that the dis- 
turbance is not intolerable. With all the locomotives at rest, a kind 
of suppre sed noise could be heard, that can be best compared with 
the noise made by rolling the spokes of a wheel along the floor; but 
this caused little trouble. Trouble really set in as soon as a loco- 
motive was in motion, the noise becoming much louder without 
changing its note, and was unaffected by the speed of the locomotive 
or the adjustment of the commutation. Further, the position of the 
locomotive on the track had little influence. This state of affairs, 
which at first was just tolerable, became much worse in wet weather, 
so that it was only just possible to use the telephones along the track, 
but was quite out of the question when an undisturbed line of 130 km. 
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2.—CURRENT AND PRESSURE CURVES WITH Locomotive Loap, 
40 AMPERES, 10 KM. PER HOUR, 


Fic. 


length wa; in circuit. In the latter case it was just possible to hear 
at the end of the long line, but not a word could be distinguished at 
the terminus of the railway. Some improvements were made by 
increasing the insulation of the system, but the conditions remained 
unsatisfactory. 

As soon as possible, oscillographic investigations were undertaken 
to get to the root of these phenomena. Taking the oscillograms 
proved a wearisome task owing to the difficulties of communicating 
with the locomotive. First the oscillogram of the no-load pressure 
of the single-phase generator was photographed (Fig. I). An analysis 
of this reveals small fifth and seventh harmonics and a somewhat 
irregular slot harmonic corresponding to the 18 slots per pole. The 
amplitude of the latter does not exceed 2 to 3 per cent., whilst its 
frequency is about 560. The generator was then loaded by running 
a locomotive. Fig. 2 shows the current and pressure curves when the 
locomotive was travelling at 10 km. per hour and taking a current of 
40 amperes, the motors being connected as repulsion motors. Simi- 
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larly, Fig.3 shows the current and pressure curves taken when the 
speed was 21 km. per hour and the current 66 amperes, the motors 
in this case being series-repulsion, with the corresponding pressure 
applied to the compensating winding. 

From this it is at once clear that the number of ripples in these 
waves is quite independent of the speed and cannot be due, therefore, to 
either the motor slots or commutation. The agreement between the 
frequency and the number of slots—despite small irregularities— 
points to the generators as the seat of the trouble, an explanation 
which is also plausible with the distorting effect increasing with the 
current. Nevertheless, an increase in the slot harmonic to 17 per 
cent. of the fundamental due to the load, that is, to six times its 
value at no-load, was such a new experience that it was thought it 
might be due to the special nature of the load, viz., commutator 
motors, By means of oscillograms of the currents in the telephone 
lines, however, it proved possible to locate definitely the cause of the 
trouble. | 

These oscillograms showed that during one period ( second) 
there were 38 pulsations in the current induced in the telephone, the 
amplitudes of which during this time rose twice to à maximum and 
sank twice to à minimum ; whilst the noise could be distinctly heard 
in the telephones. To determine whether this effect was due to 
electromagnetic or electrostatic induction, a section of the telephone 
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Fic. 3.—CURRENT AND PRESSURE CURVES WITH LocoMOTIVE Loap, 
66 AMPERES, 21 KM. PER HOUR. . 


lines was disconnected and oscillograms were taken with the loco- 
motive within this section and also with the locomotive between this 
section and the central station. In the latter case, only electro- 
static effects could be present ; in the former both electrostatic and 
electromagnetic; it was found that both influences were at work. 
Further investigations were then undertaken to find what was 
taking place in the generators. Tests were carried out with a non- 
inductive (water) load, and it was found that the higher harmonics 
were practically the same as on no-load, the ripples in the current 
curve being obviously due to the ripples in the pressure curve. For 
an inductive load it was only possible to use a second generator in 
parallel. To prevent disturbances due to the teeth of the latter, an 
artificial displacement between the two magnet systems was obtained 
by inserting a resistance in the rotor circuit of one of the driving 
induction motors, which necessitated a transmission of power and thus 
gave the required shift in phase. The no-load oscillogram with the 
two machines equally excited was practically the same as Fig. 1, 


Fic. 4.—PRESSURE CURVES WITH OVERHEAD CONDUCTOR IN CIRCUIT 
AND 50 PER CENT. WATTLESS CURRENT, SHOWING RIPPLES SUPPRESSED 
AND UNSUPPRESSED. 


thus showing the machines were alike. On altering the exciting 
current so that an equalising current equal to the full-load current 
flowed between the two machines, a considerable though unsymmce- 
trical increase in the higher harmonics was observed. On connecting 
the two generators on to the lines, a further increase in the higher 
harmonics was apparent, as seen from the distorted curve in Fig. 4, 
which was taken with à wattless (equalising) current equal to 50 per 
cent. of the normal current flowing between the two generators. 
(The smooth curve in Fig. 4 will be explained later.) When a loco- 
motive was run under these conditions, the ripples were displaced 
but the amplitude was scarcely altered, since with the load used it 
was not possible to increase the total current very much. Lastly, 
when the two machines were run with diflerent positions of the mag- 
net wheels—by varving the rotor resistance—the higher harmonies 
were increased at no-load, but somewhat decreased on load. 

The most noticeable result of these investigations is the fact that 
the higher harmonics are scarcely affected by a non-inductive load, 
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but are much increased by an inductive load. It is advisable, there- | & large increase in the pressure at 550 cycles due to the leading: 


fore, to examine the origin if the tooth ripple. There are two cases 
to be distinguished : (1) The pole covers an equal number of slots 
and teeth (see top of Fig. 5) ; (2) the pole covers one more tooth than 
slots (or vice versa, see bottom of Fig. 5). In the former case, the 
reluctance on the whole remains unchanged, so that the total flux 
does not pulsate in value, but only swings to and fro as the pole 
moves over the teeth. If the main E.M.F. is sinusoidal, as shown, it 
is seen that near the zero value of the E.M.F. there are no pulsations 
in the pressure, because the flux variations cause no change in the 
flux embracing the coils; further, the momentary direction of the slot 
E.M.F. at any instant in the main E. M.F. curve is found by assuming 
that the main flux (or pole) moves at a varying speed corre.ponding 
tothe pulsations. In this way the ripple is obtained which 
undergoes the remarkable change in phase as it passes through zero. 

In the second case the whole flux pulsates ; consequently the largest 
amplitude occurs at the zero of the E.M.F.-wave, where the flux 
embraced by the coils is a maximum. The direction at any instant 
depends on how the increase or decrease is related to the momentary 
change of flux interlinging the whole coil. When the pole shoe covers 
one nore slot than teeth, the full-line curve is obtained ; when it covers 
one more tooth than slots the dotted-line curve is obtained. There 
is again a change in phase, which now occurs, however, at the maxi- 
mum value of the main E.M.F., whilst the ripple is displaced 90 deg. 
from that in the former case. 

Hence at no-load there are, in general, two kinds of tooth pulsa- 
tions which usually interfere with one nother, since the shape of the 
pole is generally such that both cases occur—this accounts for the 
irregularities frequently observed in these ripples. On load there 
is in addition armature reaction. which, in the case of a single-phase 
machine, is pulsating. The back M.M.F., fixed relative to the arma- 
ture winding, pulsates first with the frequency of the main current, 
and, secondly, in consequence of the fact thet as the poles move the 


Fia. 5.—SHOWING ORIGIN OF TOOTH RIPPLES. 


number of turns acting on the main magnetic circuit is changing. 
For example, when cos $—0, the whole stator winding acts on the 
poles when the current is at its maximum; on moving further, wound 
slots are replaced by unwound ones and the number of effective back- 
turns varies in jumps as slots enter and leave those acting only on 
the leakage path being practically ineffective. Thus, in additior, 
to a pulsation in the reluctance, there is a pulsation in the M.M.F., 
with a single-phase wattless load. With a pure watt load the latter 
effect is very small, for when the armature reaction is at a maximum 
it only has a cross-magnetising action, and, at the instant just con- 
sidered, when the change in the number of turns is greatest the back 
M.M.F. is zero. On this principle the large increase in the higher 
harmonics which only occurs with wattless load is explained ; also 
that with the different positions of the several pulsations unsym- 
metrical curves may be expected. 

There is no need to go into the matter further, because in every 
case the results will depend upon the particular circumstances, whilst 
the chamfering of the pole shoes and the varving saturation make 
pre-calculation uncertain. In the present instance there are further 
complications, arising from the pole shoes being slotted to carry a 
damping winding. the current in which leads to further displacements 
in the several waves. From the oscillograms it is seen that the 
maximum amplitudes of the slot harmonics are practically doubled 
bv armature reaction, which also agrees with the above in point of 
magnitude. If.now,an overhead conductor of about 0-2 mfd. capa- 
city is connected to this " high-frequency " generator there must. be 
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current, even when—as the calculation shows—we are not in the 
neighbourhood of resonance. The large increase in the pulsations 
is proved by the fact that the reactance of the machine at this high 
frequency is of the order of 0-5 henry, and of the choking coil 0-1 
henry—a very high value, which, however, is confirmed by tests 
given below. 

It is thus seen that for the production of the phenomena just 
described a number of conditions are necessary, most of which, how- 
ever, cannot be calculated beforehand. In designing high-pressure 
railway alternators, where open slots are generally used. it is advis- 
able, therefore, to suppress all pulsations by carefully shaping and 
skewing the pole shoes, and to make the latter so that they can easily 
be changed if necessary. 


Devices for Preventing Disturbances.—After definitely locating 
the eause of disturbance, it was desirable to strike at the root of the 
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Fic. 6.—No-LOAD PRESSURE CURVES WITH OVERHEAD CONDUCTOR IN 
CIRCUIT, TAKEN WITH AND WITHOUT RESONANCE CIRCUIT. 


trouble by making alterations to the generators. It was quite 
evident, however, that little could be done here strzightaway, so 
that for the time being attempts were made to effect a remedy with 
the telephone itself. Here, again. there were but few means available, 
hecause the frequency of the disturbing influence was about equal to 
that of normal speech currents, so that many devices well fitted to 
suppress the former would interfere with the latter. Some improve- 
ment could well be expected from adopting high-tension insulators 
and transformers, but even with these there is the possibility of tree 
branches, &c., reducing the insulation, whilst the necessary safety 
regulations would be difficult and expensive ; moreover, ringing up 
with the transformers in circuit would also be weakened and, finally, 
such alteration would have been a heavy undertaking. In the first 
place, therefore, the insulation of the instruments and in the build- 
ings was improved, whilst each of the numerous small bifilar dis- 
charge coils was displaced by three larger coils, the ohmic resistances 
of which was much smaller and the self-induction much larger. The 
good effect of this inereased conductivity was shown in the improved 
speech transmitted. An undesirable—though predicted—eflect now 
revealed itself, namely, a duplex line could no longer be used, 
because the discharge coils provide a closed circuit in parallel with 
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Fic. 7.— PRESSURE CURVES WITH LOCOMOTIVE LOAD, WITH AND WITHOUT 
RESONANCE CIRCUIT, 25 AMPERES. 


the telephone. Nevertheless the telephones were good enough to 
use whilst attention could be paid to the generators. 

With the pole construction used it was not possible to change the 
pole shoes, and any alteration meant re-building the rotor. Hence, 
in accordance with the maker's suggestion, a resonance circuit Was 
placed across the terminals of the machine. The capacity and self- 
induction of the latter were such as to short-circuit the machine 
for a frequency of 550 cycles, so that no pressure at this frequency 
could appear at the outside circuit. The unknown self-induction © 
the machine did not enter into the caleulation, because the pressure 
was to bezero at the terminals of the machine, thus resonance had only 
to be obtained in the shunted circuit. After several trials 1t was 
found that the best values were 0-2 mfd. and 0-4 henry, which corre- 
sponds to a frequency of : 
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This agrees with the actual frequency present. 
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Fig. 6 shows the no-load pressure curves taken with and without 
the resonance circuit when the generator was connected to the line. 
"The inductance used in this case was 0:36 henry. The smooth curve 
in Fig. 4 shows the effect of the resonance circuit when the ripples are 
increased by pure wattless current. 

With the line loaded and the same inductance Fig. 7 was obtained, 
which shows the pressure with the ripples suppressed and unsup- 
pressed. The current in the resonance circuit in these tests did not 
exceed 0-36 ampere, which confirms that the machine possesses a high 
reactance—without this the high-frequency pressure could not have 
been suppressed. When the resonance circuit. was connected to the 
terminals of the machine the noise in the telephone was very much 
reduced, and disturbanees only occurred during the starting of the 
locomotives. 


SMALL ALTERNATING-CURRENT POWER MEASURE- 
MENTS. 


BY J. T. IRWIN. 


Some difficulty is generally experienced in measuring very 
small power losses at verv low power factors and high fre- 
quencies. The reason is that, for very small power factors, 
if a three voltmeter method is used, the voltage across the 


Fic. 1.— DIAGRAM OF CONNRCTIONS. 


induction is practically in quadrature with the voltage across 
the series resistance, and therefore a small error in measuring 
one of the voltages will make a large error in the power. A 
wattmeter is generally out of the question, on account of the 
lack of sensibility and the self-induction of the pressure circuit. 
An attempt was made to measure the total losses in four 
Pupin coils placed in series by means of the three voltmeter 
method, but the results were very discordant, varving by as 
much as 40 or 50 per cent. between different readings. A 
modification was then made in this method by the writer, and, 
as satisfactory working and readings were obtained, it should 
be of interest to those engaged in like measurements. The 
connections used are shown in Fig. 1. 


Effective Resistance. 


s 


129 160 
Frequency. 
iic. 2. 


The current was passed through the primary of a mutual 
induction, M, then through the Pupin coils P, and then through 
the non-inductive resistance R. 

The secondary coil of M could be moved relatively to the 
primary to alter the mutual induction of the two coils, and was 
joined in series with the Pupin coils, as shown, and so that the 
voltage was equal to but opposing the voltage of the Pupin 
coils—/.e., the voltage V, was made a minimum. When this 
is so the voltase V, is practically equal to the current flowing 
in the Pupin coils times their effective resistance, and this 
voltage is easily read, as it is in phase with the voltage V,, and 
can be read as an increase in the voltage from V, to V3. 


There need not be exact compensation of the voltage across 
the Pupin coil by the voltage across the secondary coil of the 
mutual inductance ; and the wave forms of the two voltages 
may be quite different, as the ordinary formula for the three 
voltmeter method still holds. 

If v,, v, and v3 are the instantaneous voltazes between the 
points where V,, V, and V, are the R.M.S. values, and if c is 
the instantaneous current, then 
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Integrating each term over a complete period and dividing 
by the time we get 


. *- de : 
since A Me = zero. 


We see, therefore, that the only effect of putting the secon- 
dary of the mutual induction in series with the Pupin coils 
before measuring the voltage V, is to make the accuracy of the 
results greater, since V4 and V, are practically in phase. 

It is "generally better to measure the voltage across P and 
then to make the voltage across the secondary of the mutual 
induction equal to it. If V, is small, V? can be neglected in 
comparison with V, and V,?, especially if the resistance R is 
fairly high. There is the assumption made in the foregoing 
that the voltage on the secondary is equal at every instant 


to MT and this will only be true if the flux is proportional to 


the primary current, and there must be no iron in the magnetic 
circuit or any appreciable eddy currents; also the current 
allowed to flow in the secondary must produce no appreciahle 
magnetising component compared with the primary. 

It is essential, therefore, when one is dealing with very small 
currents that an electrostatic voltmeter should be used or one 
that has a very high resistance. In the tests carried out by the 
writer an Ayrton- -Mather reflecting electrostatic voltmeter by 
Paul was used, giving 300 mm. deflection for 6 volts. The 
non-inductive resistance R was about 1,000 ohms, and a current 
of 0-0066 of an ampere was passed through the circuit. 

The losses were measured with varying frequency. The 
total resistance of the four Pupin coils was 12-1. The in- 
ductance of the coils all in series was 0-47 of a henry. 

It was found that at a frequency of 250 per second that the 
total effective resistance was about 18 ohms, so that at a cur- 
rent of 0-0066 the power to be measured was 0-000784 of a watt 
at a power factor of 0-0217. 

At a frequency of 2,010 the power factor was 0:0123. At 
such low power factors and high frequencies, even when the 
power to be measured ìs comparatively large, it would be 
difficult to measure the power with any high degree of accuracy 
on most wattmeters. 

A machine was available which gave a sine wave, and the 
frequency was varied from 50 to 250. The results are given in 
Fig. 2, where the effective resistance is plotted against the 
frequency. 

It will be seen that the curve of effective resistance when 
produced back cuts the ordinate at 12:6 ohms for zero fre- 
quency, which is practically the copper resistance of the coils, 
and therefore shows the accuracy of the method. 

To obtain higher frequencies, the writer not having a high- 
frequency alternator available at the time, a rotary converter 


. 844 


THE ELECTRICIAN, FEBRUARY 7, 1913. 


was used, and the brushes were displaced so as to make it 
spark. This gave between the slip-rings a high-frequency 
ripple superimposed on the ordinary alternating-current 
voltage wave. The constancy of this ripple 1s remarkable if 
proper precautions are taken. A very small condenser was 
placed in series with the circuit shown in Fig. 1, and the whole 
placed across the slip-rings. The high-frequency ripple was 
2,040 and 37 times the main frequency, and its amplitude in 
the pressure wave was found by an oscillograph to be about 
one-tenth of the main amplitude. The current, therefore, 
flowing into the condenser due to the 37th harmonic is 3-7 
times that due to the fundamental, and the current due to the 
harmonic is only increased in the ratio of 3-7 to 3-83 by the 
presence of the fundamental. 

The iron losses due to this high frequency were found to be 
4-8 times the copper losses for the frequency. From this it 
would appear that either the eddy-current losses are beginning 
to be appreciable, or else the wave form at this higher frequency 
was not a sine wave. These high-frequency losses were 
measured with a smaller current of 0-00238 of an ampere. 

The same method could be applied to measure the losses in a 
condenser, and would have the same effect as putting a self- 
induction in series with the condenser and adjusting the circuit 
to resonance, as originally proposed by Prof. Mather. In this 
case, however, when one is dealing with a complex wave, the 
resonance or the compensation is only correct for the funda- 
mental waves, and the harmonics, if of large amplitude, will 
still have a low power factor. 

These experiments were carried out at the City and Guilds 
College, South Kensington. 


THE DESIGN OF APPARATUS FOR IMPROVING THE 
POWER FACTOR OF ALTERNATING-CURRENT 
SYSTEMS. 


We give below an account of the discussion which took place 
at Birmingham on Prof. Miles Walker’s Paper on this subject. 
An abstract of the Paper appeared on p. 676 of our issue of 
January 10th. 


Dr. G. Karr said that, unfortunately, the so-called practical engineer 
seemed to think that anything which was highly scientific was generally 
also highly unsatisfactory as a commercial propcsition. ‘The author had, 
at the end of his Paper, given a few examples showing the vast improve- 
ment resulting in the power factor of a system by the addition of his phase 
advancer, but he had omitted to draw attention to the fundamental 
proposition that a motor with phase advancer need not be dearer than 
one without. Generally, motors were working on a variable load, and 
their rating must be in respect of the peak, not the average load. By 
using a phase advancer you were, therefore, able to do with a somewhat 
smaller motor in all cases where the short time peak and not the heating 
was the determining factor. The saving in the cost of the motor went 
a long way in paying for the phase advancer. But there was another 
advantage. Since the motor was smaller it did not work underloaded, 
and therefore with reduced efficiency, Its yearly energy efficiency was, 
therefore, higher, and the buyer would find that the saving on his bill 
for current would represent a high dividend on the outlay for the phase 
advancer. Power companies’ charges should discriminate between 
consumers’ power factors. This could be done by using Prof. Amo’s 
meter. He had assumed that the phase advancer did not absorb any 
power itself ; in other words, that at full load the input into the motor 
was the same whether a phase advancer was used or not. Now, wasthis 
correct? His answer was yes. Some power was, of course, required to 
keep the phase advancer going, but some waste of power was saved in the 
motor, and the two approximately balanced. There might even be a 
little balance in favour of the phase advancer. They might take as an 
example the 800 H.P. motor for which the author had given the figures 
as far as his phase advancer was concerned. He took the case that the 
power factor was brought to unity ; this would be approximately right 
for the average load. "There was no saving in rotor copper heat; the 
vector of the rotor current had simply been swivelled from a slightly 
lagging to a slightly leading position. There would, however, be a 
sensible saving in primary copper heat. With a power factor of 0-88 the 
primary current without phase advancer to that with phase advancer 
was in the ratio of 100 to 88, and the copper heat was in the ratio of 100 
to 77. The motor working alone would lose about 15 H.P. in primary 
copper heat; if working with a phase advancer this loss would be 
reduced to 0-77 of lóH.P. or 11} Hp. They had, therefore, 3} H.P. 
There was also a slight reduction in stator iron loss, because of reduced 
flux. This might easily amount to 1} H.P., making altogether a saving 
of 5 H.P. to pay for the losses in the phase advancer. This would be more 


than sufficient, so that his assumption that no extra power had to be 
provided for the phase advancer was quite justified. The speaker then 
referred to a machine made by himself called a vibrator, and explained 
its action (see THE ELECTRICIAN, Vol. LXIX., pp. 222 and 272). A 
vibrator to his design had been built at the Sandycroft Works, and had 
been tested a week ago in connection with a 60 H.P. motor. The motor 
was a cascade motor of the type invented by Mr. Hunt. The motor did 
not work under the best possible conditions ; but, notwithstanding that 
drawback, they obtained a power factor of 0-82 at quarter load, risin 
to 0-93 at full load ; and when the motor was supplied at reduced uci 
sure (400 volts instead of 500 volts) the power factor rose to 0-98 at half 
load. When driven at 5 per cent. above synchroniam the machine 
ee 35 per cent. of its normal input to the line, with a power factor 
of 0-94. 

Dr. T. F. WALL said the action of the Scherbius type of phase advancer 


might be explained in a simple manner as follows: The apparatus could 


be represented as shown in Fig. l4,in which a is a ring of iron provided 
with oles in which a winding is arranged, in a manner similar to that of 
a ring-wound armature of a direct-current machine with embedded 
active conductors. In practice the winding was a drum type, but a ring 
winding was easier to illustrate. The ring and commutator were fixed 
on a shaft which could be driven. Three brushes were provided on the 
commutator, displaced relatively to one another by 120 electrical degrees 
and these brushes received the currents of slip frequency from the 
secondary of the induction motor. If the ring were stationary it acted 
like a three-phase choking coil, the currents producing a field, F, which 
revolved in space at a speed of S revs. per sec., corresponding to the fre- 
quency of the currents supplied to the brushes. The vector diagram for 
the phase E.M.F. E at the brushes, and the current I fed to the brushes, 
would be as shown in Fig. Is, in which RI is the component to overcome 
resistance and XI is the component to overcome the E.M.F. produced 
by the revolving field F; and the latter component, therefore. corres- 
ponds to the E.M.F. necessary to overcome the self-induction of the 
winding. Suppose the apparatus were driven in the same direction as 
that in which the field F revolved, the speed of rotation of F in space was 
independent of the speed of rotation of the ring, because the points at which 
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Hence, when 
the ring was driven at the speed S revs. per sec. in the direction in which 
F revolved, the relative motion of the field F and the winding became 
zero, and that was equivalent to the disappearance of the self-induction 


the currents were led into the winding were fixed in space. 


effect. The vector diagram of phase E.M.F. E at the brushes and the 
current I fed into the brushes became as shown in Fig. Ic—i.e., the 
current was now in phase with the E.M.F. If the ring be driven"at 4 
higher speed than S revs. per sec., the XI component of Fig. 1 became 
reversed in sign, and the vector diagram was now as shown in Fig. 1n— 
i.e., the current was leading on the E.M.F. The angle of lead might be 
adjusted by adjusting the speed at which the apparatus was driven. 
Mr. N. SHUTTLEWORTH disagreed with some of the explanations put 
forward by Prof. Walker. Also Prof. Walker laid down certain rules 
to be observed in the design of a machine of this kind. Paras. 5 and 6 
referred to compensation of the armature, and to the provision of a com- 
mutating flux in phase with and proportional to the current to be com- 
mutated. There was no further mention of this, and one would naturally 
infer that the design adopted complied with these conditions. Again, 
he would like the author's remarks on what he conceived to be the true 
operation of his machine, as his (the speaker's) ideas did not quite con- 
form to the above conditions. While the compensation provided on any 
one mechanical pole was opposed to the armature M.M.F. in its total 
effect, it was not perfect from point to point along the armature periphery. 
This allowcd of local fluxes along the pole face, and at the ends the fringes 
spoken of were formed. lt was interesting to note, however, that the 
fringes at the tips of the same mechanical pole were not of the same 
phase. By the ingenious method of using an armature of slightly lese 
than 1.200 pitch the author used these fringes as a commutating flux, 
depending upon the instantancous sum of the two to give the proper phase. 
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Now, ihis would appear correct, provided that the sides of the coil under- 
going commutation were moving in a density which was uniform along 
the periphery in its distribution. "The fringe density, of course, was not 
so, hence the desired phase was not obtained ; there was always another 
disturbing component. This was immediately evident by considering 
the beginning of commutation, when the coil was moving in one fringe 
only, and the end of commutation, when the coil moved in the other 
fringe, and neither of them separately was the right phase. 

Mr. G. SHEARING gave some results of tests made on a Scherbius three- 
phase induction motor. The motor was of 25 H.P., 50 frequency, 450 
volts, having a synchronous speed of 1,000 revs. per min. ‘The phase 
advancer was fixed on one end of the rotor shaft. The advancer itself 
was a three-phase commutator dynamo with no stator field, the exciting 
flux being produced by the armature itself. The stator terminals were 
connected to three brushes on the commutator ; in this way the necessary 
leading E.M.F. was injected into the secondary winding. ‘Tests were 
made at 505 and 460 volts. In one test at 505 volts the advancer was 
cut out, in the other the advancer was in circuit, as also in the test at 
460 volts. The relation between the power factor and kilowatt input 
were shown by the curves, Fig. 2, and the conclusions to be made from 
the test were very favourable to the use of phase advancers. The motor 
was very light for the output. Its net weight is 798 lb., giving 14-5 kg. 
per horse-power for the rated load. From maker's figures he found that, 
as a rough average value for a motor of the same output, frequency and 
speed, but with no advancer, and a power factor from 86 to 88 per cent., 
the weight is from 14 kg. to 15 kg. per horse-power. Thus the decrease 
in weight of the motor resulting from the use of the advancer compen- 
sates for the increase due to the weight of the advancer itself. Without 
an advancer, to secure a high power factor, the air-gap had to be very 
small With its use the air-gap need not be so small, and the mechanical 
difficulties associated with a small air-gap disappeared. For these 
reasons the cost of the motor and phase advancer should not necessarily 
be greater than that of a motor with no advancer. The efficiency of the 
motor was 92 per cent. at full load. The additional losses due to brush 
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and ohmic resistance of the advancer were thus small, and the gain 
resulting from the reduction of the current for-a given output was far 
greater than the additional losses. There was no sparking at the brushes 
at full load when the stator current was about 80 amperes. The mag- 
nitude of the leading E.M.F. was 5:4 volts at full load, at half load 4-9 
volts, and with motor running light it was 3 volts, showing the tendency 
to saturation of the magnetic circuit of the advancer. It was interesting 
to note that the power factors obtained were less at the higher voltage. 
This followed from the circle diagram assuming, as an approximation, 
that the current diagram was a circle. The greatest improvement in the 
power factor was at the higher loads. When lightly loaded the power 
factor was somewhat low, and the advantages of the advancer would be 
increased if, by some means, the power factor could be made higher at 
light loads with no additional complications. "The greater part of the 
decrease of the leading E.M.F. of the advancer took place between no 
load and about one-third full load. For those loads the E.M.F. was 
approximately proportional to the current, and the power factor decreased 
considerably. 

. Mr. A. M. TAYLOR said that the question of cost was of the 
greatest importance. The difficulty, as had already been pointed out 
by Dr. Kapp, was to find out who was going to pay for the cost of the 
phase-advancer, that is, whether the customer or Power Company. It 
appeared that the following was very roughly something of the order of 
the cost of the different methods now available. A synchronous motor 
on a large scale would cost something like £1. 10s. per kilowatt of power to 
be treated. Mr. Walker's arrangement, so far as he (Mr. Taylor) 
ascertained from the Paper, would probably come to something like 5s. to 
10s. per kilowatt. The employment of Mosckicki condensers, according 
to the figures given by Mr. Mordey, came to something like £5. 10s. per 
kilowatt, where the voltage was 5,000, and the frequency 25, and the range 
through which the power factor was to be advanced from 0-8 to 1-0. This 
seemed to put the condenser entirely out of the running when compared 
with the two other arrangements. It would appear possible to reduce 
greatly the cost of the condenser of the glass-insulated type by raising 
the voltage at which it was worked, and it scemed to him (Mr. Taylor) 
that it would be possible to do this by employing a static transformer 
whose secondary was wound to give a very high voltage, and causing 
the same to discharge into the condenser. He threw out the suggestion 
for what it was worth. As the size of the condenser required varied 
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inversely as the square of the voltage, there might he possibilities in the 
arrangement if practicable. "There was this diffieulty about the phase 
advancer of Mr. Walker, there appeared a necessity to use it with an 
induction motor, and you could not just put it down on any part of the 
system by itself, so far as he understood the matter, 
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NINTH ANNUAL DINNER OF THE POST OFFICE 
ENGINEERING DEPARTMENT. 


The ninth annual dinner of the Engineering Department of the General 
Post Office, London, was held on Jan. 29th, Mr. WILLIAM SLINGO, Engi- 
neer-in-Chief to the Post Office, presiding, The guests included, the 
Postmaster-General (the Right Hon. H. Samuel, M.P.), Mr. W. Duddell, 
F.R.S., President of the Institution of Electrical Engineers ; Sir John 
Gavey, C.B., Sir Robert Hunter, K.C.B., Mr. A. M. J. Ogilvie, C.B., Mr. 
H. S. Carey, C.B., Mr. R. Bruce, C.B., Mr. G. Morgan, I.S.O., Mr. J. 
Newlands, C.I.E., Mr. H. H. Dalrymple Hay, Mr. Alexander Siemens, 
Mr. F. A. Cortez-Leigh, Mr. J. E. Kingsbury, Major Kennedy, R.E., Mr. 
H. Hirst, Mr. A. H. Preece, Mr. J. F. C. Snell, Mr. H. R. Kempe, Mr. 
Frank Gill, Mr. J. H. Carson, Mr. J. T. Crowe, Mr. J. Sayers, Mr. A. F. 
Rock and others. 

After the loyal toasts the PosrMASTER-GENERAL proposed “ The Engi- 
neering Department," and said : I think there never has been an occasion 
when the Department was more deserving of this toast than in 1912. It 
has been a most arduous year for many branches of the Post Office and 
for the Engineering Branch perhaps most of all. You have been con- 
cerned with vast changes—the inventory of the National Telephone Co.'s 
plant and the. transfer of that great undertaking to the State ; the amal- 
gamation of the two systems and of the two staffs ; the arbitration, which 
I suppose was the greatest arbitration of the kind that has ever taken 
place in this country ; and the readjustment of our engineering districts. 
The Engineering Department have been living through a time almost of 
upheaval. The efficiency of this great new telephone business that we 
have taken over depends, of course, to a large degree upon the way in 
which it is worked by the engineering staff of the Post Office. "The public, 
if anything goes wrong, blames either the unfortunate girl operator at the 
exchange or the Postmaster-General. Really, however, more often than 
not, it is the engineer who should properly be criticised, and, therefore, 
I trust that out of your sympathy for the operator on the one hand and 
for the Postmaster-General on the other you will do your best to see that 
the public gets a really efficient and satisfactory service and is kept in 
as good a temper as may be. That can only be achieved if the engineer- 
ing staff do their utmost to carry out the duties that are entrusted to them, 
and also if they endeavour, as I hope they have endeavoured and will 
endeavour, to work in harmony to secure the best personal relations with 
the traffic staff and with others who are charged with a share in the local 
management of the system. Hitherto, so far as I know from the infor- 
mation that reaches me, cases of friction have been very rare, remarkably 
rare considering the number of men engaged and the novelty of the 
organisation that has followed the amalgamation of the State service 
with the company's service. The development of the service is likely 
to be large and rapid. I believe that in the present financial year we 
shall be spending on construction, renewals and maintenance about 
£5,500,000. I wish it had been possible to spend more. The money has 
been available. The Treasury is willing to give me all sums necessary 
for the development of the telephone service and for the general work of 
the Post Office. The money has been available, but I am afraid you 
gentlemen have had so much to do that many of you have not been able 
to spend it on the work. I know that the pressure upon the staff has been 
very heavy and many desirable measures have necessarily had to be 
postponed through pressure of work. They have been held over for the 
next year. 

The future development of the telephone service, as you are all well 
aware, is greatly bound up with the introduction, to a continuously in- 
creasing degree as it promises to be, of automatic systems. The experi- 
ments that have been made have been very successful, and the depart- 
ment is taking steps to extend the use of automatic appliances. We have 
had some very interesting reports from your late engineer-in-chief, 
Major O'Meara, who, although he no longer holds that office, is still 
assisting the Department as Special Commissioner, and who is investi- 
gating telephone systems on the Continent. He has been able to furnish 
the Department with some valuable technical reports. I heard to-day 
that Major O'Meara has qualified as a barrister, and therefore is turning 
his energies to new directions. (Cheers.) We are proposing to make an 
experiment of a very interesting kind with reference to automatics, and 
that is in some town—we have not yet decided, I believe, the body on 
which the experiment is to be made—in some small town with less than 
50 subscribers an automatic installation is to be provided of a kind which, 
I believe, is in use in some other countries and which will look after itself 
entirely. It will merely enable the subscriber to get into touch with the 
exchange in the nearest large town and also enable the operators in that 
exchange to ring upthe 500r fewer subscribers in this small place. There 
the installation will be, week in week out, calmly sitting in its own little 
room by itself, occasionally visited by a linesman, and the theory is— 
I hope it will be realised in practice—that it will work satisfactorily, and 
that the 50 subscribers or less will be able to carry on their own little 
service for themselves. An automatic appliance has the advantage that 
it does not mind being awakened in the middle of the night; it does not 
require extra Sunday pay, nor overtime pay of any kind, or any meal 
reliefs. I am not sure that it never suffers from sickness, but at all event, 
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it is free from many of the defects which attach to human agencies, where 
the subscribers are very few and the cost of service is very large in pro- 
portion. : n. 

One other detelopment vill be of great interest to the Department, and 
that is the provision: of a tube railway for the exclusive use of the Post 
Office in London. 1 am myself greatly interested in that scheme and I am 
glad to say I have got Treasury authority for it. A Bill will have to be 
introduced into Parliament. The scheme is well advanced, and the Post 
Office will before long be able to make the proud boast of having a tube 
of its own for the carriage of its mails and parcels from one end of London 
to the other. So we go on, and so the Department with its traditional 
enterprise and energy proceeds from one world that it has conquered to 
the next. But its efficiency depends not mercly on the men who make 
up the body of its staff, but also on the men who are at the head of its 
branches, and it is à great pleasure to me to toast—and 1 am toasting him 
for the first time—your new engineer-in-chief, Mr. Slingo (cheers). 
And you are all, I am sure, very glad to welcome him in that position and 
to meet him to-night in the chair at your banquet. The Engineering 
Department is a very remarkable one. For many long vears, while it 
has had various changes of chief—we are pleased to see one of them, Sir 
John Gavey, here to night ; fortunately, if one may judge from appear- 
ances, with his health very completely restored—the Engineering Depart- 
ment has had several changes of chief during the last 20 years, and, mar- 
vellous to relate, not one of them has been a Scotchman.  (Laughter.) 
I remember hearing a story of a Scotchman who came from some town 
in the North to London on business, and when he got back to his native 
place he was asked by a friend, ‘‘ What did vou think of the English ? ” 
He said, in answer, ‘ I had nothing to do with the English, mv business 
was with the heads of the Departments." Well, here, at all events, in the 
Engineering Department we have a man who is not merely an Englishman, 
but a Cockney, born and bred in London. ((‘heers.) And, as vou know, 
he has risen to the top m the Engineering Department from the lowest 
ranks. He is a home-made engineer-in-chief, and he has those sterling 
qualities which one usually associates with the home-made article. One 
of the first things that has happened since he has been engincer-in-chief 
is the remarkable and most satisfactory victory which we have won in the 
Arbitration Court in the telephone case—I think I see Mr. Gill there, and 
I suppose I ought not.to say too much about it—at any rate, we think it 
is very satisfactory, and we are very pleased about it, because we know 
we must have had the case presented with extraordinary efficiency and 
skill if we have been able to make headway against the able advisers of 
the National Telephone Co. I ask you to drink to the health of the Engi- 
neering Department, coupled with the name of the engineer-in-chief, 
Mr. Slingo. (Cheers.) 2 

Mr. W. SLINGO, in reply, said : It is a great honour to occupy the position 
which I hold at the present moment of having to respond to a toast so 
ably and so kindly put to the Engineering Department and to its chief. 
The Department is one which lives on its results, lives by its works, and 
we are fully appreciative of any kind word which is said in our behalf. 
Mr. Samuel has referred to his desire for harmonious working. It is 
certain that if we do not get harmonious working we shall utterly collapse, 
and with that knowledge before us, I can assure Mr. Samuel that he may 
fully rely upon every effort being made, and being continued to be made, 
by every member of the Engineering Department to foster to the utmost 
that harmonious feeling which he is so desirous to see. The staff of the 
Department increased during the year by the acquisition of the National 
Telephone Co. staff from 9,000 to 16,000 men. It is something to know 
that 16,000 men can work together with one object. It is decidedly 


encouraging to know that 16,000 men are at the present moment working | 


on this one object with a minimum of internal friction. 


Mr. W. NOBLE proposed “ The Visitors," and said they had many | 


friends with them that evening, and wer» pleased to see Sir John Gavev, 
Mr. Kempe, Mr. Hartnell, Mr. Carr, Mr. Catley, Mr. Johnson and several 
others. Sir John Gavey always had a tremendous fund of energy and 
they hoped he would conserve his energv so that he might be present at 
many more such gatherings. It sounded strange to refer to Mr. Kempe 
as a veteran as it was only a few days since he left them. Among their 
guests was Mr. Samuel, the Postmaster-General. They much appre. 
ciated his coming amongst them. snatching a few hours from his busy life 
at St. Stephen's. "There were also present Mr. Ogilvie, Mr. Carey, Mr. 
Walklev, Mr. Ferard and Mr. Leech, all from the Secretary's office ; from 
the Accountant-General’s Department, Sir Charles King, Mr. Maclean 
and Mr. Bunce ; Mr. Morgan, the Controller of Stores, and Mr. Allen, 
Mr. Bruce and Mr. Newlands, and they had Sir Robert Hunter. In 
addition to these foremost members of the service, they had prominent 
members of the outside electrical engineering profession. Mr. Hart, Mr. 
Gill and Mr. Cook had recently proved this “in another place." Also from 
outside they had the profession of consulting engineers represented by 
Mr. Duddell, Mr. Snell, Mr. Dalrymple Hay and Mr. Preece. Preece was 
a household name to telegraph enginecrs, and those present would join 
with him in asking Mr. A. H. Preece to convey to his father their regret 
that his health did not permit his being with them. They had repre- 
sentatives from the manufacturing firms in Mr. Hirst, Mr. Kingsburv and 
Mr. Siemens ; from the great cable companies in Mr. Carson, of the Anglo- 
American Co., and Mr. Crowe, of the Eastern Telegraph Co. ; and from 
the railway companies Mr. Cortez-Leigh, Mr. Rock, Major Kennedy and 
Mr. Sayers. All these gentlemen they were pleased to welcome. He 
coupled the toast with the names of Mr. Ogilvie and Mr. Duddell. ` 

Mr. A. M. J. OGILVIE, in reply, said all the different depart ments of the 


Post Office were more or less dependent upon the co-operation of the. 


Engincering Department. It was, therefore, a great pleasure to come 
to a gathering such as this and express their cordial feelings and thanks 
to the gentlemen who, in a scattered and large service like the Post Office, 


' visitor. 


they had so few opportunities of meeting. Having been present during 
the greater part of the telephone arbitration proceedings he could confirm 
what the Postmaster-General had said of the splendid work done for the 
Post Office, not only by Mr. Slingo and his chief assistants, but by the staffs 
under Mr. De Lattre and Mr. Martin. He must also express their admira- 
tion for the work done on the other side by gentlemen, many of whom 


‘were present and whom they were proud to welcome to the Post Office 


service. As Mr. Slingo had said it was a great and glorious fight, but it 
had this great advantage over other fights, that whereas after most battles 
comes the mournful duty of burying the dead, there was no such un- 
pleasant duty to perform in this case. On the contrary, they were able 


,to join forces with those on the other side and continue the struggles of 
. the future in co-operation. 
tunity of expressing their cordial appreciation of the work of the Engi- 


All their guests were grateful for the oppor- 


neering Department. 


Mr. W. DUDDELL also replied, and said it gave him pleasure to retum 
thanks to Mr. Noble and to the company for the kind way the toast had 
been proposed and received. He had difficulty in believing he was a 
Looking around he saw many faces he knew, and he had the 
feeling that he ought to beoneof them. He had pleasant remembrances 
of a tiny hotel on the Irish coast where some present sat round a table 
and discussed wireless matters, when wireless telegraphy had not got across 
the Atlantic. In those days he met many of the Engineering staff in the 
test room of G.P.O. West, and had always felt he was rather more than an 
outsider. The Engineering Section of the Post Office was one of the most 
important engineering undertakings in this country or in the world. More 
capital was involved, more people were engaged in it. They knew the 


. Post Office had now a large generating station on the other side of the 
river, that they were going to run an electric railway underneath London 


and have a real tube of their own, were to possess one of the big engineer- 
ing works in the United Kingdom and were going to deal with apparatus 
comparable with the big electrical undertakings of the country. They 
had coupled his name with the Institution of Electrical Engineers, of 
which he had the honour to be the President. He would like to remind 
them that the Institution of Electrical Engineers was originally the 
Society of Telegraph Engineers and started ita life when telegraphy was 
in its infancy. He was quite certain that the right thing would be for 
as many -Post Office engineers as possible to interest themselves in the 


; work of the Institution, so that they might together advance electrical 


industries and the work of the Enginecring Department of the Post Office. 
(Cheers.) | | 


Mr. A. W. MARTIN, in proposing '' The Chairman,” said many years 


ago Mr. Slingo started a system of education which had resulted in pro- 


ducing for the Engineering Department of the Post Office a large number 
of men who were still hard at work in the forefront of telegraph and 
telephone engineering. Mr. Slingo had always been a pioneer of technical 


education and the fact that he had been selected for the post of Engineer- 


in-Chief showed that his work in this and other connections had been 
recognised. They could not help admiring a chief who had so much 


‘energy, and they could not help doing all they could for him. There were 


enormous developments taking place in telephony, and Mr. Slingo was 
taking the greatest personal interest in this development. 


WI Mr. SriNco having felicitously replied, a pleasant musical programme 


followed. A 


A DETERMINATION OF THE INTERNATIONAL 
AMPERE IN ABSOLUTE MEASURE.* 
BY E. B. ROSA, N. E. DORSEY AND J. M. MILLER. 


Precise electrica] measurements are usually made in terms of 
standard resistances and standard cells. The direct determination 


_of the volt with precision in absolute measure presents very formidable 


difficulties and has never been made. It was largely for this reason 


‘that the ampere was chosen as the second independent unit instead 


of the volt. Many absolute measurements of the ampere and of the 
ohm have, however, been made since Gauss and Weber first showed 
in 1832 that a system of absolute units is possible. These deter- 


 minations, having been made at different times and at different places, 


can be compared only by comparing the various concrete standards 
adopted at the different times. As there can be no concrete standard 
ampere, two expedients have been adopted for preserving the results 
of the absolute measurement of current. That most favoured in the 
past is to determine the mass of silver deposited per second in a silver 
voltameter by a current of one ampere; the other, which in many 
cases in the past served as intermediary between the absolute deter- 
mination and the silver voltameter measurement, is to determine the 
E.M.F. of a certain standard cell in terms of a standard of resistance 
and the absolute ampere determined by the balance. 

Until quite recently, the constancy and reproducibility of these 
concrete representations of the results scarcely surpassed 1 in 10,000, 
and the construction of the absolute instruments was such as to give 


* Abstract of a Paper in the “ Bulletin of the Bureau of Standards,” 
U.S.A. 
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that an acCUTacy of 1 in 10,000 was the ideal to be aimed at, and that 
its achieveMent would be a triumph. 

In that year, however, appeared the report of the work on the 
absolute measurement of current by means of the new current 
weigher of the National Physical Laboratory. This work, cleiming 
an accuracy (exclusive of errors in the value of the acceleration of 
gravity) of 1 in 100,000, marks the beginning of a new epoch in the 
history of the absolute measurement of electrical quantities. No 
work of this kind begun after the publication of the above can be 
considered satisfactory unless it attempts to attain an accuracy 
considerably surpassing 1 in 10,000. 

The results of absolute measurements made prior to, the appear-, 
ance of the report mentioned above are not considered here. This 
leaves five determinations to be considered. ! 


(a) Ayrton, Mather and Smith.—This excellent piece of work gave 


for the value of the Weston normal! cell at 17°C., in terms of the inter- 


national ohm and the absolute ampere, the value 1-01819 at 20°C. 


Somewhat more recent, but as yet unpublished measurements gave 
1-01818 as the value at 20°C. 


(b) Janet, Laporte and Jouast, working at the Laboratoire Central 
d' Electricité, and using a current balance of the Rayleigh type, found 
a value of 1-01836 at 20°C. for the normal Weston cell. 


(c) A. Guillet.—This Paper describes work carricd out at the 
Sorbonne. The determination was made by the method suggested by 
Prof. G. Lippmann in 1906. The value found for the Weston normal 
cell at 20°C. was 1-01812. 


(d) Pellat.—Prof. Pellat used a different type of instrument, con- 
sisting of a long multiple-laver solenoid, placed with its axis hori- 
zontal, in the interior of which is placed a small single-layer coil with 
its axis vertical. The centres of the two coils coincide. The small 
coil is supported on a knife edge, normal to the axes of the two coils. 
The torque, which the current in the long solenoid exerts upon the 
small coil, is balanced by means of weights applied to the end of an 
arm attached to the small coil. 

His result was 1-01831-+-0-00015. 


(e) Haga.—The most recent work on the subject was carried out by 
Prof. Haga at the University of Groningen. He measured the current 
in absolute units by means of a tangent galvanometer. He finds the 
value 1-0182 at 20°C. 

The mean of these five determinations is 1-01824 semi-absolute 
volts.* =- 

In all absolute measurements of electric current a force or torque 
produced by the current is balanced against another force or torque, 
which in turn is determined by dynamical units. There are three 
available methods: (a) Using a known magnetic field, (b) Using an 
elastic deformation of some body, (c) Using the gravitational attrac- 
tion of the earth. The authors point out the difficulties of using (a) 
or (b) and chose (c), deciding to use a current weigher or balancer of 
the type used by Lord Rayleigh in 1884. It consists essentially of a 
pair of multiple layer fixed coils placed coaxially, with thcir planes 
horizontal, and at such a distance apart that the vertical force which 
they exert for a given current upon a smaller coil placed coaxially 
with the fixed coils, and midway between them, either is a maximum 
or varies at à minimum rate for small vertical displacements. The 
smaller coil is suspended from one pan of a balance, being counter- 
poised by equal weights in the other pan. The force exerted upon it 
is counterpoised by additional weights placed on one pan or the other, 
according to the direction of the force. "The principle constant of the 
balance need not be determined by direct measurements upon the 
coils, but may be determined by an electrica! method. This elimi- 
nates many difficulties. The authors chose a single balance, as giving 
greater simplification than a double balance. The resistance of the 
coils must be kept low to make the heating effect negligible, but yet 
enough turns must be put on to make the force exerted measureable. 
They used a square cross-section of 2 x 2 cm. for some of the fixed coils, 
1-4 x 1-4 em. for some others and 1 x 1 em. for the moving coils. A 
svstem of water cooling was designed to carry away the heat as fast 
as generated from the fixed coils so that a state of equilibrium could 


be attained. The heat generated in the moving coil was made small : 


by using a coil of low resistance, and it was also enclosed in fa 
water jacket through which water at a constant temperature was 
passed. 

To check the work, several pairs of fixed coils and several different 
moving coils were used. The principal term in the constant of the 
instrument depends upon the ratios of the radii of the fixed coils to 
that of the moving coil, and these ratios may be obtained by an elec- 
trical method, based upon t that described by Bosscha and used by 


0 * A semi- absolute volt i is 3 the P.D. that exists between the terminals 
of a resistance of one international ohm, when the latter carrics a current 
of one international ampere. 
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Lord Rayleigh. This method is capable of giving results of extra- 
ordinary precision. 

A 2 kg. precision balance with a 30 cm. beam was modified at the 
Bureau to adapt it for the work. All magnetic parts were replaced 
by brass or phosphor bronze. All parts were finally tested with an 
astatic magnetometer. A mirror was mounted on the beam over the 
central knife-edge, and the deflections of the balance were read by 
means of a telescope and vertical scale about 2} metres distant. 
With this arrangement, 1mm. scale deflection corresponds to 
a difference in the force of 0.36 mg., and to a displacement 
of the moving coil of 0:025mm. Three pairs of fixed coils were 
used, all wound bifilarly with enamel insulated wire upon brass 
forms. 

The authors point out the advantages of bifilar winding. The coils 


`| were sealed by means of paraffin wax to prevent absorption of mois- 


ture from the air. A detailed account with drawings is given of the 
construction and arrangement of the instrument used. - The working 
standard of E.M.F. was given by four Weston normal cells kept in a 
thermostatically regulated kerosene bath. "These cells and the 
working standard of resistance—an Otto Wolff l-ohm coil—were 
frequently compared with the Bran darge of the Bureau, and have 
been found to remain constant. 

The potentiometer was frequently calibrated and was also found 
to remain constant. During the first -portion of the. work the 
potentiometer was used to measure directly the voltage at the ter- 
minals of the 1-ohm coil ; during the latter portion it was customary 
to measure the small difference between this voltage and that of the 
standard cell, the two being connected in series and in opposition. 
This increased the sensibility and minimised the errors introduced by 
slight variations in the potentiometer current. 

By using as a source of current a storage battery of large capacity, 
entirely disconnected from all other cireuite, and by waiting until 
temperature equilibrium of the coils of the balance and the ballast 
resistance had been attained, it was possible to obtain a very con- 
stant current. 

It is shown that the constant of the balance depends solely on the 
ratio of the radii of the fixed and moving coils. Electrical methods 
of determining this ratio are discussed, the authors used the “ poten- 
tiometer " and “ shunt" methods for their work. Calculations are 
given showing bow the constants are computed. 

The current which passed through the coils of the balance also 
passed through a standard resistance, and by means of a potentio- 
meter the drop of potential between the terminals of this resistance 
was measured in terms of a Weston normalcell. Knowing the E.M.F. 
of this cell in international volts and knowing the resistance in inter- 
national ohms, the value of the current in international amperes is 
known. The current so measured in international amperes is meas- 
ured in absolute amperes by means of the balance, and the object of 
the investigation is to find the ratio between these two numerical 
values. The authors describe the precautions taken during the work 
to secure accuracy. 

An account is given of the corrections to beapplied to the observed 
force, including temperature and load corrections. "The observations 
are divided into three groups, the first being of a preliminary char- 
acter. "The second group consisted of nearly 500 measurements, but 
these results are of uncertain value. The E.M.F. of the Weston 
normal cell derived from these observations is 101822 semi-absolute 
volts. 

There was evidence in this work of small systematic errors and 
some peculiar effects, finally traced to changes in atmospheric hu- 
midity. The third and final group of measurements were made with 
all these sources of error traced and eliminated. The results are given 
in the form of tables, and the final conclusion is that the E.M.F. of 
the Bureau of Standards Weston normal cell is 1-01822 semi-absolute 
volts at 20?C. 

This differs from the 1907 result obtained at the National Physical 
Laboratory (1-01818 volts) by 4 parts in 100,000. Tnis difference 
may be due to a great many sources combined, but an appreciable 
part may be due to a real difference in the cells measured. 

The value of the acceleration of gravity used was 980-091 cm. per 
second, and the authors regard this as correct to within five or six 
in a million. The results obtained are compared with some deter- 
minations made at the Bureau of Standards with a silver voltameter, 
and it is found that the international ampere as defined by means of 
the silver voltameter as used in the Bureau, differs from the 
absolute ampere as measured by the current balance by four parts 
in 100,000, the international ampere being smaller than the absolute 
ampere. 

In some appendixes the effect of humidity on the radii of the coils, 
the effect of errors in the sectional dimensions of the coils, the relation 
between the deserved and the true maximum force, and the direct 
measurement of the coils are discussed. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published. 
(gratis) with the issue of “The Electrician” for Jan. 3. This Supplement 
consists of Tables IV., V. and VL, dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with our issue of the 10th. Table I., Electricity Undertakings 
with no Tramway Load, was published with the issue for January 24 ; 
and Table Ia., Electricity Undertakings taking Supply “in Bulk,” 
and Table IL, Electricity Undertakings with both Lighting and 
Traction Load, were published with the issue of “The Electrician ”’ 
for Jan. 31. With the present issue a complete Alphabetical Index 
to Tabies I. to VI. is published ; and the series will be completed by 
the publication on February 91 of Tables VII. and VIII., dealing with 
Electricity Works, Tramways and Rallways in the Colonies and some 
places abroad. 


NOW READY. . 
Vol. LXIX. of ‘Tas Exsorgician.” Bound in Publisher's coverr, 
Price 17s..6d. Postage U.K. 1s. extra, abroad 2a. 6d. 
Cases for binding Vol. LXIX. now ready, price 2s.: post free, 2s. 3d. 


TELEPHONE DISTURBANCES FROM SINGLE- 
PHASE RAILWAYS. _ 


One of the side issues of a MERE which has to 
be faced by engineers adopting the single-phase system for 
electric railways is the disturbance that may arise in tele- 
phone wires running parallel with th» track. So far th? 
subject has not been investigated as thoroughly as it deserves 
and the information that has been published upon the ques- 
tion is meagre. It is generally recognised that disturbances 
more or less serious may occur, but opinions as to how 
serious the disturbances may be, or what remedies should 
be adopted, have been vague. 

Elsewhere in the present issue we publish an account of 
an important investigation carried on by Dr. T. MARGUERRE 
upon this subject. The line in question is situated in 
Norway and consists of two sections, one 30 km. in length 
and the other 16 km., separated by a lake 30 km. long. 
Both sections are operated at 10,000 to 11,000 volts at a 
frequency of 16, and as a good deal of the line is laid through 
forest the telephone lines are at places nearer to the over- 
head conductor than would otherwise be necessarv. The 
motors are started up as repulsion motors and are 
then changed over to series repulsion. The telephone 
lines are hung on ordinary telephone insulators and are 
spiralled so as to make a complete turn every four poles. 

The three most important causes of disturbance in such 
cases are the pressure drop in the earth return, electro- 
magnetic and electrostatic induction. The first is easily 
eliminated by using a metallic return for the telephones, and 
this was consequently adopted for all lines near the railway. 
Nevertheless, when the railway started running, the ringing 
apparatus was found to be very sensitive, and several in- 
struments some kilometres away from the track rang con- 
tinuously for certain periods so that it became necessary to 
extend the metallic return. 

It might be thought that a frequency of 16 would be an 
advantage as being practically below the limits of hearing, 
but, owing to the fact that harmonics may be more important 
than the fundamental, very little seems to be gained by this 
choice from the telephonic point of view. Considering the 
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fundamental, calculations showed that in a distance of 
40 metres of uncrossed lines—that is, the distance between 
two poles—the current induced would be very small and 
would scarcely produce an audible sound. As to electro- 
static disturbance, on the basis of certain assumptions, it 
appeared that 10,000 volts in the overhead conductor would 
produce a pressure as high as 715 volts in the telephone 
system ; but the current at 16 cycles in the event of contact 
would be very small. In order to remove electrification, 
discharge coils of 750 ohms were placed between the lines 
at intervals of 2 km., the mid-point of the coils being earthed. 
On the other hand, the harmonics would lead to trouble on 
account of their higher frequency if their amplitude were 
not kept down to a certain low value. 

As it was anticipated that some trouble might arise from 
harmonics certain precautions were taken. Thus, the slots 
in the motors were skewed. Also trouble might possibly arise 
from the short circuit currents in commutation, but it was not 
thought necessary to employ resistance connectors on that 
account, as any such difficulty would be most pronounced 
during the short periods of starting, and on a line of this 
character the service was comparatively infrequent. Again, 
it was thought that trouble might arise from the slots of the 
10,000-volt generators which were left open to facilitate 
repairs in such an out-of-the-way district. As a safeguard, 
it was specified that no harmonie should be greater than 4 
per cent. of the fundamental. 

When the electrical equipment was put to work it was 
found that the preliminary precautions which had been 
taken were by no means sufficient. The telephones could 
be used to some extent, but the conditions became gradually 
less satisfactory, particularly in wet weather, and it was 
eventually found impossible to use the longer lines under 
certain conditions. We cannot refer here to the various 
conditions which had to be analysed before the source of the 
trouble was traced. Suffice it to say that it soon became 
evident that the difficulty was not due to the motors, but 
was caused by an harmonic which did not vary with the 
speed of the locomotive. Under certain circumstances this 
harmonic was found to increase in amplitude up to as much 
as 17 per cent. of the fundamental, and it became clear that 
both electrostatic and electromagnetic effects were at work, 
It was also found that the harmonic was scarcely affected 
by a non-inductive load, but was very sensitive to an induc- 
tive load. A careful investigation showed finally that the 
harmonic which gave so much trouble had a frequency of 
568, a frequency which would certainly give trouble on a 
telephone circuit, and that it was dueto tooth pulsations in 
the generators. By shunting the generators with a capacity 
and self-inductance such as to produce a short-circuit for a 
frequency of 568, the disturbance was eliminated. 

This investigation clearly shows how important it is to 
have regard to the higher harmonics which under ordinary 
circumstances might have been disregarded. By means of 
suitable design these may be eliminated sufficiently to avoid 
harmful results, but once the generators are made it is more 
difficult to set right a matter of this kind. On railways 
where telephone lines are already in position the avoidance 
of such disturbances becomes very important, as the altera- 


tion of lines may cost’ a good deal of money. : Where the 
problem is not complicated by existing lines new lines can 
be conveniently laid as suggested by Dr. ManavEnnx so 
that no trouble will result, namely, by using lead-covered 
cable with the lead sheath carefully earthed. This method, 
however, is not altogether cheap and railway engineers will 
no doubt prefer to avoid it if thev can do so conveniently. 


REVIEWS. 


(Copies of the undermentioned works can be had from THR ELECTRICIAN Offices, poet 
free, on receipt of published price, adding 3d, for books er under 3a, Add 
10 per cent. for abroad or for foreign books.) 


a 
Die Wicklungen der Wechselstrommaschinen. By E. Anxorp. 
2nd edition. (Berlin, 1912: Julius Springer.) Pp. xii. - 371. M.13. 

This treatise on the windings of alternating-current machines 
is the second edition of Vol. III. of “ Die Wechselstrom- 
technik," by the late Prof. E. Arnold, of Carlsruhe. The first 
edition appeared in 1904, and the new edition has been com- 
pletely re-written and brought up to date. Many sections 
have been entirely deleted from the old edition, some of which 
will doubtless reappear in more appropriate places in the other - 
volumes of the series. On the other hand, many new sections 
have been inserted and, in general, progress has been kept in 
mind. The number of pages is the same within half a dozen, 
but the price has gone up à mark. In many ways, the new 
volume is a great improvement on the old one, and will doubt- 
less gain for itself the premier position which its predecessor 
attained eight years ago. 

In the opening chapter it is pleasant to see the fundamental 
law of electromagnetic induction given in its general form, so 
as to take into account the rate of change due both to motion in 
and pulsation of the flux. An interesting application of this 
general law to slotted armatures is then discussed. Also in this 
edition potential diagrams are used more frequently, whilst the 
parts not directly concerned with windings have been omitted. 

The first half of the book is taken up with a description of the 
various types of windings that can be used for synchronous 
and induction machines. Many new arrangements have been 
added, which will prove very handy for the special cases that 
are so often met. The section dealing with a fractional number 
of slots per pole and phase has been considerably enlarged and, 
considering their great importance for the rotors of induction 
motors, it 1s to be regretted that the part dealing with open 
continuous-current windings has not also been increased in a 
like manner. For example, more space might have been 
taken in showing how to find the points at which such windings 
must be opened to obtain a required number of phases. 

The last three chapters in the book deal with the arrange- 
ment of the winding in the slots, the insulation of the conductors 
and the methods used for carrying out and fixing the overhang 
of the winding. One of these chapters is quite new and deals 
with methods of securing the overhang of the stator windings of 
turbo-alternators, which has become a serious problem of late 
years. A number of plates are also given, showing the con- 
structional details of various windings. It would have been 
well if more practical information had been given respecting 
the strength and material of the overhang supports, but pos- 
sibly this is reserved for another place. . 

The other part of the book 1s chiefly devoted to the deter- 
mination of the magnitude and shape of the pressure wave 
induced in a winding. The method used for finding the effective 
phase pressure is the same as in the old edition—viz., by means 
of the winding factors for the several harmonics in the flux 
curve. There is, however, always some uncertainty about the 
exact shape of the flux distribution, whilst in practice it is 
seldom that such refinements are necessary, especially in the 
normal case of a three-phase star-connected machine. Conse- 
quently it would seem advisable to have, as an alternative, a 
simpler means of finding the E.M.F.-factor, which, though 
less exact, would be ue accurate enough for practical pur- 
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poses. An important improvement is the section on the effect 
of the teeth, which was treated very meagrely in the first 
edition. In discussing the means of suppressing the tooth 
ripples in the pressure wave, however, we are surprised to find 
tliat practically all the remedies given refer to the design of the 
pole system, whereas equally or possibly more effective means 
are at hand by modifying the system carrying the armature 
winding. Thus, the use of extra (idle) slots, or of a continuous- 
current winding, proves very effective in obtaining a smooth 
pressure curve. We notice that the old homopolar arrange- 
ment has been practically omitted from the new edition, 
though fully discussed in the old edition. This is doubtless as 
it should be, considering that the heteropolar arrangement has 
practically gained a monopoly for both continuous and alter- 
nating-current machines. 

It is to be hoped that the high standard attained by the 
volumes of this well-known series during the lifetime of the 
renowned editor will be maintained by his successors in future 
editions. STANLEY PARKER SMITH. 


The Mathematics of Applied Electricity. By Ernest H. Kocu, 
Jr. (New York, 1912: John Wiley & Sons) Pp. xvi.+65l. 

This work is a text book developed primarily for second- 
year students in applied electricity at the Pratt Institute of 
Technology, Brooklyn. In many ways It is very similar to the 
standard English text books on Practical Mathematics, the 
difference being that the examples are almost entirely confined 
to electrical problems. 

The book opens with a chapter of some.120 pages on ** Funda- 
mental Operations," which the author states in his preface 
to be for the benefit of young men engaged in various electrical 
industries and as a short course for trade, industrial and 
technical high schools. Though, in the preface, the author states 
also that he aims at using “simple diction,” we should not 
imagine that the trade school or industrial student would be 
greatly enlightened by this first chapter. It contains much that is 
unnecessary, and the language is in many places utterly beyond 
the grasp of even an enlightened tradesman: not many such 
students would appreciate what the author says on p. 36 about 
geometry, for example, and the observation on p. 127 on the 
formulation of a law, could have been much more concisely 
written. These are only two examples of many such elabora- 
tions. 

After the opening chapter the subject is pursued as in most 
practical text books. Examples on Ohm's law are given; 
algebra is applied to simple electric and magnetic circuits, to 
the efficiency of motors and generators and generally to the 
elementary parts of applied electricity. Much space is devoted 
to purely mathematical ends, such as the solving of algebraic 
equations, the drawing of different families of curves and the 
eccentricity of conic sections. This is admirably done as 
a piece of mathematics, but we fail to sce the application 
of the eccentricity of conic sections to electricity. The 
elements of the differential and integral calculus are also well 
done. 

The really valuable part of the book, as far as the student 
of electricity is concerned, begins with a chapter on experi- 
mental curves obtained by the use of ammeters, dynamometers 
and the like. There is an all too short chapter on elementary 
vector algebra, and the remainder of the book deals with the 
application of this subject to the various problems of alternat- 
ing-current circuits. The chapters on the use of the circle 
diagram are very good and the problems thereon many and 
varied. We should imagine that a student who had read con- 
scientiously through the latter part of the book would be ex- 
ceedingly well equipped to deal with most of the problems 
that occur in alternating-current practice. We venture to 
think that a book of this type, which necessarily appeals for 
the most part to advanced students, would have been im- 
proved by the insertion of a chapter on differential equations, 
particularly those dealing with the application of periodic 
E.M.F.s to circuits containing capacities, resistances and in- 
ductanges.* It is as well to have this point of view presented 
in addition to the more graphical method. 
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The numerous diagrams are well got up and the book must 
have meant a great amount of labour by the author, much of 
which, we fear, will be unprofitable. There is an appendix at 
the end dealing with the way the student should present his 
work. H.C.K. . 


The Una-flow Steam Engine. By J. Stumpr. (London: Constable 
& Co.) Pp. v.+229. 10s. 6d. net. - 

What is a Una-flow steam engine? The unabbreviated title 
“ Uni-directional flow steam engine" is a partial answer to 
some of the questions that arise in one's mind. The cylinder 
of this engine is its peculiar feature, for the form of the 
remainder 1s that common to all reciprocating engines. In the 
ordinary form of reciprocating steam engine, whether single or 
double-acting, the direction of flow of the steam is reverscd in 
order to permit of the exhaust stroke of the cycle. Ones 
appreciation of the far-reaching effect of flow reversal upon the 
design of the steam engine is progressive. The subject is too 
complex to consider here, but, inferentially, much light is to 
be had from this book in its treatment of uni-directional-flow 
engine design. The una-flow engine differs from the ordinary 
engine in that the inlet portion of the cylinder is hot and 
remains hot, and the outlet portion is cold and remains cold, 
relatively to the inlet portion. In consequence, a much earlier 
cut-off than is commonly used may be adopted and the use of 
several cylinders for a large ratio of expansion is no longer 
necessity. 

About 30 years ago a Mr. Todd patented the idea of a uni- 
directional-flow reciprocating steam engine, but commercially 
his ideas were not a success. Several other engineers worked 
upon the problem from time to time, but in the main the 
development of the uni-flow steam engine belongs to the author 
of this book. The present book is a translation from the 
German. Engines aggregating over one-half million hors- 
power, designed for a variety of services, are in use. The 
constructional costs and the maintenance charges are less than 
for the equivalent multi-cylinder engine, whilst the steam 
consumption, if not less, is certainly no greater. 

A number of holes or slots cut through the cylinder wall at 
the centre of its length and opening into a belt surrounding 
the cylinder, the belt being provided with a pipe outlet con- 
nection, comprise the provision for exhaust. As the area of 
the exhaust ports is exceptionally large, the short period of 
exhaust used (about one-eighth of a revolution) 1s 
not detrimental to the smooth working of the engine. 
To reduce the clearance space to a minimum the admission 
valves, onc for each end of the cylinder if a double-acting 
engine, are arranged in the cylinder covers after the manner 
usual in drop valve engines. The indicator diagram in appear 
ance is somewhat similar to that from a gas engine. The cut- 
off is early and clearly defincd, the exhaust is short and the 
compression nearly reaches the inlet pressure. Further infor- 
mation respecting this development of the reciprocating 
steam engine may be obtained by referring to Prof. Stumpf's 
clearly written and well illustrated book. A.C. 


r- Electricity Supply in Switzerland.— According to the 
* Engineer" an important transmission line is now under con- 
struction by the Swiss Beznau Electricity Works for the supply 
of power to the Ronchamp coal mines, near Belfort. The line 
is 84 miles long, and will transmit some 6,000 H.P. at a pressure 
of 70,000 volts, three-phase. The very long average span of 
650 ft. will be employed, with steel towers weighing from 2 to 
3 tons each, and suspension insulators according to the most 
recent American practice. It is a double-circuit line, and over 
200 tons of copper will be required. Power will later be taken 
from the Olten-Gésgen station, now under construction. It 15 
interesting to note that the line passes through territory of 
three countries, Switzerland, Germany (Alsace-Lorraine) an 
France, via Anwil, Liestal, Münchenstein, Waldighofen, 
Niedersept and Belfort. 
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of the London undertakings. In 1409, for the first time, the 
connections to provincial stations exceeded 1,000,000 kw., while 
on this occasion we are able to note that in 1912 the connec- 


CONNECTIONS TO ELECTRICITY SUPPLY WORES. 


In our last issue we completed our supplement Tables I., Ia. 


and II., in which are given details of the connections to stations Dich 4. 


supplying light, power and heating only, stations taking bulk CONNECTIONS TO CONTINUOUS AND 
ALTERNATING CURRENT STATIONS. 
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F. Westminster Electric Supply Corporation 
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supply for these purposes and stations having combined 
lighting, power, heating and traction loads respectively. In 
accordance with our usual custom, we have preparcd some statis- 


DiaGuaM 2.—Muvnicr- 
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tical tables and diagrams showing in some detail the progress 
made during the past 12 months. 


Diagram I. indicates the progress that has been made in CEDERE: 7,60 
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| Dum 5.— ON TO THE SIX Te ELECTRICITY SUPPLY 
Scale 1 in. =300,000 kw, . 


STATIONS IN LONDON. 
connections to electricity supply undertakings from 1896 to | tions to municipally-owned provincial stations exceeds that 
1911. Data are given for threc-year intervals and show the figure. Progress in London is also being well maintained, and 
way in which the load at provincial stations has overtaken that ! it should not be long before the connections in this city reach 
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the figure of 500,000 kw. In contradistinction to what happens 
in the provinces, connections to privately owned undertakings 
far exceed those owned by municipalities in that city. This 
year, moreover, the total connections to purely direct or alter- 
nating-current stations increased but little, while the number 
and output of combined stations is steadily i Increasing. 
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Table [tein to Electricity Supply Works in London and 


Provinces. 
76,403 kw. 
(126,603 ew) R c 21,133 kw. 
LONDON 49,156 kw, 
(421,939 kw.) 
fz 68,302 kw. 
,966 kw. 
(£15 247k). co 180,979 kw. 
— 370.842kw. 
a, sid | co 137416 kw. 
PROVINCES Cu 563,635 kw. 
(1,297,021 kw.) PUN 
Companies | 4, 3&7 5. 
(225,128kw.) | e, — gi 204 kw. 


a. Battersea Borough Council. 
b. Bermondscy Borough Council. 

c. Brompton & Kensington Co. 

d. Chelsea Co. ' 

e. Fulham Borough Council 

1. Hackney Borough Council. 

g. Hammersmith Borough Council. 

h. Hampstead Borough Council. 

i. Islington Borough Council. 

j. Kensington & Knightsbridge Co 

k. London Blectric Supply Corporation. 

1. Notting Hill Co. 

m. Poplar Borough Council. 

n. St. James’ & Pall Mall Co. 

o. St. Pancras Borough Council. 

p. Shoreditch Borough Council. 

q. South London Electric Supply Corporation. 
r. Southwark Borough Council. 

s. Stepney Borough Council. 
t. Woolwich Borough Council. 
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Diagram II. shows the proportion of connections to stations 
owned by municipal authorities and private consumers in 
London and the provinces, while in diagram III. the connections 
to continuous, alternating and combined stations are given. 
Diagram IV. shows the development of the power companies 
since 1904. 


"PL LE A ni 
A 
fife 


5,000 


4,00 


8,009 


1891 1392 1893 1891 1895 1896 1897 1998 1899 1500 1901 1902 1903 1904 1955 1906 1907 1908 1909 1910 1911 1912 


DIAGRAM 54,— CoNNECTIONE TO OTHER ELECTRICITY SUPPLY STATIONS IN Lonpon. 


Table IL— Municipal ar and id Company Connections (in Kilowatts). 


—— Municipal. Company. | Total. 
London ........... - 146,602 275,947 | 421,939 
Provinces...............— 1,071,893 225.198 1,297,021 
Total... | 1,218,585 500,375 1,718,960 


Table IIIL— Connections to Continuous, MSN and Combined 
Stations (in K K lovatts). 


Total. 


— | London. Provinces. a 
Continuous ........ " d | 144,705 478,014 622,719 
Alternating ............... 47,089 174,168 221,267 
Combined M a as ae, | 250,135 644,839 | 874,974 

Total NETS | 421,939 1,297,021 | 1,718,960 


Diagrams V. end Va. show the growth of the London under- 
takings from year to year. These curves are not truly com- 
parable, as the returns are made up to different dates. Last year 
the City of London Co. was displaced from the head of the list by 
the County of London Co. This year the position is reversed. 

Satisfactory though the position may be it is fairly obvious 
to anyone who examines the above figures that it is still very 
far from what we should like it to be. Excluding the power 
companies from the argument for a moment and confining our- 
selves to the consideration of electricity supply in cities and 
towns of various size we see that though London has connections 
amounting to 421,939 kw. the whole of the provinces are not able 
to show very much more than three times that amount. The 
population of the two areas is 4,521,685 and 59,523,600 millions 
respectively. . Surely there is room for development here, even 
when sparsely populated districts are taken into account. 
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CORRESPONDENCE. 


TRANS-PACIFIC WIRELESS TRANSMISSION—THE 
| EFFICIENCY OF THE ARC. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sir: We note that Count Arco ina letter to THE ELECTRICIAN 
of January 31st, makes c>rtain erroneous statements relating 
to the operation of the Goldschmidt high-frequency alternator. 

As we are the English representatives of the Compagnie 
Universelle de Télégraphie et de Téléphonie sans Fil, who own 
the Goldschmidt patents, we trust that -you will permit us 
through your columns to contradict these statements. 

Count Arco remarks that, “ with the Goldschmidt high-fre- 
quency machine only the direct' current energy of excitation 
of the generator is manipulated," and gocs on to state that this 
produces a fluctuation in the speed and output of the machine, 
and consequently, a change in wave-length. 

We wish to point out that the exciting current of the alter- 
nator is not the only current manipulated ; the field current of 
the driving motor being simultaneously changed by the correct 
amount to maintain the speed absolutely constant. Moreover, 
the driving motor is of very special construction, and we have 
practically demonstrated that, given a constant supply voltage, 
the variation in output. speed and wave-length docs not amount 
to one-tenth of 1 per cent. during transmission.— We are, &c., 
The Anglo-French Wireless Co. (Ltd.), 


London, Feb. 5. BasıL Brxvos, General Manager. 


THE MYRA-WATT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: After reading the articles in your last issue on the above 
I felt inclined to say with Benedict—“ I should think this a 
gull, but that the white-bearded fellow spcaks it.” Were it not 
for the resolutions passed by the Standards Committee of the 
American I.E.E., it would be difficult to believe that Mr. Stott 
was not poking fun. Indeed, some of his sentences are rather 
suspicious, as when he says of Myra Watt—“ Its very sound 
gives a clue to its meaning.” It would be amusing to ask any 
dozen engineers what they thought it meant, and to collate 
their guesses. 

But, seriously, if one can be serious, we must protest empha- 
tically against this latest invention. Even with the inoffensive 
name of Myriawatt it seems a hopelessly futile unit. Your 
criticisms on it are fully justified, and need not be amplified. 
I have on occasion passed some adverse comments on other 
dealers in units, but this causes me to feel apologetic towards 
them. Now that one realises what they might have done, we 
can only be grateful that their sins were so trifling. 

While we are on the subject of watts: we hear now the 
phrase “ large-powered " units. This is needlessly lucid and 
untechnical. Why not call them “ poly-watt ? "—I am, &c., 

Edinburgh, Feb. 1, 1913. Francis G. BAILY. 


DOMESTIC ELECTRIFICATION. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sır: The form of high-resistance Bell telephone receiver 
which of recent years has been evolved for use in some systems 
of wireless telegraphy, gives us an extraordinarily sensitive 
means of detecting variable electric currents of a very minute 
description. | 
Using one of these instruments made by Mr. H. W. Sullivan, 
which is wound with so many turns of very fine wire that it has 
a resistance of 5,000 ohms, I have found at my residence, 40, 
Chester-square, a somewhat surprising state of things. 
Holding one terminal of the telephone in one's hand so as to 
connect the electrostatic capacity of one's body, and applying 
the other terminal, which one must be careful not to touch, to 
any metallic body of considerable size in the house, one imme- 
diately hears in the telephone a singing noise. The larger the 
metallic body, and the higher up it is in the house, the louder 
the sound. The sound is also made louder if one's own electro- 


static capacity is increased by contact with another person or 
with a metallic sheathing. The metal of all the fireplaces gives 
the sound: most distinctly, as does also an iron bedstead on the 
third floor, which stands on glass castors free from contact with 
the wall. 


The sound can be obtained even from the brass 
stair carpet rods, only about 3 ft. long, particularly towards the 


top of the house, and it can also be got from the gilt of picture 
frames. 


All the curtain poles give it loudly. i 

The position of the object from which the sound is obtained 
does not seem to matter, excepting that, as mentioned, the 
higher up in the house the louder is the sound. 

There seems to be no question that the cause is some form of 
electrical induction or wave from the electricity supply, which 
is direct current, from the Westminster Company. That this 
is so is evidenced by the fact that an exactly similar note can . 
be obtained from the supply mains. The sound appears to be 
due to a ripple superimposed on the continuous current by the 
commutators of the dynamos, and at times the beat of the fast- 
running reciprocating engines—such as do in fact supply the 
current at certain hours—can distinctly be heard. Further- 
more, the phenomenon described above ceases the moment the 
supply is cut off from the house by opening the double-pole 
main Switch. 

It should be mentioned that on the top of the house there is 
an aerial consisting of a piece of wire netting, 20 ft. by 4 ft. in 
area, supported on four insulators about 10 ft. above the roof, 


with a wire coming down from this outside the house and enter- 
ing a room on the ground floor, the whole being destined for 
use as a wireless receiving station. 
aerial may have some influence, but the fact that putting it to 
earth or leaving it insulated does not seem to have the slightest 


It is possible that this 


effect upon the results obtained, seems rather to point to an 
opposite conclusion. 

It should, however, be mentioned that with the telephone 
receiver connected between the wire leading to the aerial and 


the water pipe, the singing noise is still very distinctly audible, 
even after the main double pole switch is opened, which points 
to there being a field of force operating on the aerial either from 
the street mains or from the electric wiring in the neighbouring 


houses. ! 

Similar experiments at this office (66, Victoria-street), which. 
is also supplied by the Westminster Company, give a very high- 
pitched but rather faint whistling sound when the telephone 1s 
applied either to the water pipe or the gas pipe, while the metel, 
of the fireplaces also gives a similar sound, but so very faintly. 
that it is barely discernible. This sound is no doubt also due 
to the high-speed commutators of the turbo-generators which 
supply this portion of the Westminster Company's system.—I 


am, &c., 


Westminster, S.W., Feb. 4. 


A. A. CAMPBELL SWINTON. 


PARLIAMENTARY INTELLIGENCE. 


MARCONI AGREEMENT COMMITTEE. 


We stated la t week that on Thursday Mr. W. R. Law. on was stll 
under examination by Mr. Falconer, whose questions went very straight 
to the point of justification or otherwise of certain statements which Mr. 
Lawson had made in a series of articles he contributed to the “ Outlook ” 
last vear. This series of articles was devoted to a severe and exhaustive 
criticism of the Marconi agreement, and in the course of his criticisms 
Mr. Lawson made many reflections and. gave currency to many innuendoes 
which Mr. Falconer urged were the basis of certain charges alleged Ly 
other writers also against Ministers of dealing preferentially with th» 
Marconi Company and of so acting as to give an intlated market value to 
the Marconi Company's stock. Under the keen cross-examination of 
Mr. Falconer these charges and innuendoes were to a considerable extent 
withdrawn (not always graciously) by Mr. Lawson on the ground that he 
was unable to substantiate them and that they were founded upon 
opinions and deductions which the proceedings before the Committee 
had shown to be untenable. 

It is only right to mention, at this point and in this connection, that 
criticisms of the Marconi agreement bv Sir Henry Norman and Sir 
George Croydon Marks, equally severe in their different application, had 
nothing whatever to do with what may be termed the personal matters 
with which Mr. Lawson was concerned, and it will be remembered that in 
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talk about urgency is all à mistake. You would lose more by being in a 
hurry than vou would gain. 

But if it is agreed that the matter was urgent, and this Committee has 
unanimously found that it is one of urgency, do not you think the right 
thing to do was to make the contract with the Marconi Company ?—4As 
an assumption, I agree. 

Then, if it was urgent and the terms in the agreement were the best the 
Post master-General could do, do vou blame him ?—I strongly agree with 
what Sir George Croydon Marks said on the point of the 10 per cent. 
rovalty, that the Government had the Patents Act of 1907 to work upon 
and they need not go a step further, No business man for such a big job 
would ever have gone bevond that Act. That is the fundamental 
objection to the agreement—that it was not needed. It was simply 18 
months lost in view of the Government having an Act of Parliament 
under which they might have arranged with the Marconi Company in 
three weeks. 

You are referring to the Patents Act of 1907 and to the clause which 
gives the Government the right to use a patent ?—Yes, this clause was 
put in for the purpose of mceting cases of this kind. 

Who is going to undertake the erection of these stations, supposing vou 
do not make the agreement with the Marconi Company ?—Capable 
contractors would make agrcements under the Patents Act to-morrow, 
and take over the Marconi Agreement with considerably smaller rovaliies 
and with much less onerous conditions. They would take all the risks the 
Marconi Company are willing to take with much smaller royalties. 

Will you get any contractor to undertake that the station will commu- 
nicate effectively night and day for 2,000 miles on the footing that he will 
not get payment of one penny unless it dces? Can you mention any 
contractor *-—There are people doing it at Nauen. The Telefunken 
Company have much higher towers than these wireless stations will have. 

But could vou get any contractor to build a tower and equip it with 
Wircless apparatus and guarantee that that apparatus would communi- 
cate and do regularly over 2,000 miles, and if it did not they should not 
have one penny in payment ’—If the contract is put up to publie compe- 
tition, I believe vou would find people who would undertake the risk. A 
financial syndicate would be formed and a number of contractors would 
be financed by this syndicate to build the two stations first requircd. 


the course of their evidence both Sir H. Norman and Sir G. C. Marks 
repudiated any connection with the personal side of the criticism of 
the agreement. ‘There was nothing of interest in Mr. Lawson's 
evidence on the technical aspect of the matters before the Committee, and 
we have, therefore, not considered it necessary for an understanding of 
the chief points of interest in the inquiry to report this portion of the 
evidence tendered to the Committee. 

On Thursday the examination of Mr. Lawson was again continued, and 
the result of his examination by Mr. Falconer resulted in the further 
withdrawal of many statements made on what we have termed the 
personal aspect of the Marconi contract. end agreement. Mr. Lawson 
was still under examination when the proceedings were adjourned to 
Monday. 

In the evidence given by Mr. Lawsos before the Committee on Feb. 3 
the witness obtained permission. to say that a poriion of his exami- 
nation by Mr. Falconer had been on points which were not involved in 
the statements he had written ard published. and had lcd to his making 
replies which, as a non-expert, he possessed no qualification to give. 
In this connection he desired to withdraw the replies he had made to Mr. 
Falconer on the subject as to whether the agreement tied the Govern- 
ment to the Marconi Company or not. 

Another question arose as to the date of the signing of the Marconi 
agreement, Witness had mentioned Jan. 24. 1912, and now wished to 
modify this statement by admitiing his error in stating that the agree- 
ment was " signed " on that date. Attention was called in this connec- 
tion to a statement made by the Postmaster-General to the effect that the 
Cable Landing Rights Committee had held three meetings, and on Jan. 17, 
1912, had approved the terms of the agreement substantially, and that 
these terms had afterwards been laid before the Treasury, the Admiralty, 
the India Office, the South African Government, the War Office and the 
Post Office, and all these had formally expressed their approval. 

By Mr. Fatconer: But no tender was accepted until March 7. It is 
not, thercfore, correct to represent the Postmaster-General as having said 
that the tender was practically accepted on Jan. 27 ?-—It is not. gram- 
matically correct. What I said was that the Marconi Company knew 
they had got the tender, and ] was writing from that point of view 
altogether. I never had the slighte st idea of associating the Postmaster- 
General with the Marconi Company. d accept his version of the trans- 
action frankly. 

I think we may now take it that at the present time the Marconi Com- 
pany would be in a financial position to carry out a contract of this nature, 
that they have a svstem which has proved to be capable of communi- 
cating across the Atlantic ; that they have a large and highly qualified 
staff of engineers and the contracting people who could be made available 
for the erection of the stations and for overcoming any difficulties that may 
present themselves '—Yes. 

We both agree that this is probably more important than the patents ? 
— Yes. 

And the specifications of the work to be done is to be approved by the 
Postmaster-General, who, of course, will have the benctit of the criticism 
of his engineering staff, whatever it may be *—1 believe the specifications 
were drawn up by the Marconi Company to suit the Marconi Company, 
and there are lots of things in them which need not be there. 

But it will be the duty of the advisers of the Postmaster-General to 
criticise these specitications and eliminate anything which is not suitable * 
—I do not know. How could they decide what was suitable ?*.— Sup- 
posing the Marconi Company wanted to put in something to suit thein- 
selves which might be good enough, can the Government inspectors 
object to that ? 

Questioned on the subject of monopoly, and answering these questions 
from the business as distinguished from the expert point of view, Witness 
expressed the view that although the literal language of the agreement was 
perfectly clear, he felt that the power, financially and technically, of the 
Marconi Company was sufficient to justify his assertion that a Marconi 
monopoly would be created under the agreement, or could be if the 
Company were to absorb other companies and their patents and form a 
big combination. His view on this point was based upon the fact that 
they would build the stations. It had, he said, been his view all along that 
the Government could build the stations if they liked. They had started 
from that point in the negotiation ; that the Government should. build. 
If they built the stations their defence gg inst monopoly would be that | by several members of the Committee, notably by Lord Robert Cecil. The 
they could withdraw the licence and strand any combination in three hours, | Committee sat again vesterday (Thursday), and the examinetion of Mr. 
Any electrical wireless engineer would tell vou that it is a perfectly simple ! Lawson was concluded, 
matter to build a wireless station. The proceedings were then adjourned till Monday, when other cdiiors 

With a range of 2,000 miles ?*—3,000-milc stations are being built now. | will be called. 

Where is the evidence to that ctffect *—1 have a cutting from the 
“ Washington Star " stating how the American Government stations are 
being built with a range from 3,000 to 3.500 miles. 

You have agreed that the Marconi Company ere able to build the SHEFFIELD CORPORATION BILL. 
stations and will do so. So far as the erection of the wireless chain is 
concerned there can be no objection to that %—.As contractors, not the 
slightest ; as financiers it is quite diff rent, 

Do vou think the Marconi Company should be ruled out in regard to 
this contract ’— Not at all; but 1 think it should not be all ruled in. 
The Marconi Company have built up a big British industry, have not 
thev, and have shown great enterprise in the development of their busi- 
ness. In their initial stages they had considerable financial difliculties 
like many other developiig concerns. Do vou not think it would be 
mor'consistent with British Post Office traditions to encourage a British 
industry built up with so much enterprise rather Chan rule it out %—Their 
ability is indisputable, but why did we kill off all other inventors? I 

make no retlection on the work of the Marconi Company. They do their | case, and 
work all right enough, but other people can do it as well. E think the The motion was then agreed to. 


At this point the CHAIRMAN said the Committce had received a letter 
from Mr. Marconi intimating that he had to go to America to attend the 
Federal Courts in connection with certain patent actions, and would 
require to be there by March 1. Mr. Marcosi asked that he might, if 
possible, be allowed to give evidence next week. He would require 10 to 
14 davs for preparation prior to sailing to New York and he would be 
absent about a month. | 

The CHatemMAn in reply, addressing Mr. Marconi, said that Parliament 
would be rising on Feb. 14, and the Session would be coming to an end 
They would not be able to sit again until the Committee was reappointed, 
if it was to be reappointed, and therefore they would not be ready for 
Mr. Marconi until after Easter. Mr. Marconi would be kept informed in 
order that his convenience might be studied. 


Mr. Lawson was then further examined by Mr. FALCONER. 

With regard to the formation of a syndicate for the erection of these 
stations, is it vour suggestion that the svndicate would employ a firm or 
company of contractors to carry out the work ?—They would employ a 
first-class engineer and he would engage contractors. 

Where will they get an engincer who has had experience in the desigaing 
and supervision of the erection of stations operating over 2,000 miles ?— 
In my belief it is quite possible. 

Do vou think it could have been done at the date of this agreement ?— 
1 would not say positively that it could have been done, but it certainly 
could be done now. 

(The remainder of Mr. Lawson’s evidence on Mondav dealt with the 
matter of Stock Exchange transactions in connection with the “ bulling ” 
and“ bearing " of Marconi shares). 

The examination’ of Mr W. R. Lawson on Wednesday coa- 
tinued to deal with Stock Exchange matters, and acquainted the Com- 
mittee with the methods of members of the Stock Exchange in the buying 
and selling of Marconi shares. The witness was severely cross-¢xamired 


In the House of Lords on Tuesday, on the consideration of the Com- 
mons’ reasons for disagreeing with certain of the Lords’ amendments, 

Lord SovruwakkK moved that the House do not iasist upon their 
amendments, and moved the insertion of a new sub-clause which would 
restrict the right of the Corporation to supply electrical fittings. He 
explained that the new clause was an agreed compromise, The Cor- 
poration would now have the power to carry on wiring as far as the walls 
and the ceiling, and the traders would have the rest of the work m 
connection with electric lighting. 

The Earl of Donoughmore, the Duke of Wellington, and the Earl of 
Malmesbury intimated that the clause would be agreed to as an exception al 
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Sub-clause 2 of clause 90 now reads :— 

* The Corporation may enter into contracts for the execution of any of 
the powers of this section, including the wiring of private property. 
r 
The Corporation shall not under the powers of this section sell any such 
electrical fittings (other than electric lines, fuses, switches, ceiling roses, 
and such other electrical fittings as are used in connection with the wiring 
of private property from the distribution main as far as the ceiling, wall 
or floor outlet onlv) except through a contractor carrying on his business 
independently of the Corporation.” 


It is announced that the Corporation have now withdrawn their proposed 
appeal against the judgment of Mr. Justice Eve restraining them from 
carrying on wiring and fitting work, &c. 


ELECTRICAL MACHINERY EXPORTS. 


In the House of Commons on Friday the President of the Board of 
Trade (Mr. S. Buxton) gave, in reply to a question, the following figures 
as to the values of the exports of electrical machinery from the United 
Kingdom and from the United States from 1903 to 1911 inclusive, and 
of the imports of electrical machinery of United States manufacture into 
the United Kingdom during the same years :— 


~ Exports of “ electrical machinery 


Imports into 
of all kinds ” to all destinations. 


'| U.K. of electrical 


Year ———_$ machinery of all 

From U.K. | From U.S.A. ‘kinds from U.S.A- from U.S.A. 
10S e ocius £437,000 £1,064,000 | £306,000 
1904....cccceeeeeee 523,000 1,391,000 290,000 
L905. ..cecceeeeeeee 644,000 1,544.000 203,000 
T 842,000 1,724,000 250.000 
OUT circi: 900,000 | 228,000 | 186,000 
1908......eeeeeees 1,354.000 1,449,000 — | 161,000 
1909........ resi 1.432,000 | 1,242.000 162,000 
1910....... PEE 1,603,000 1,491,000 153.000 
WU io unes: 1,791,000 | 1,739,000 195,000 


LEGAL INTELLIGENCE. 


[e] 


The Telephone Arbitration. 


It is stated that the Postmaster-General will appeal from the recent 
award of the Railway and Canal Commissioners in the arbitration pro- 
ceedings arising out of the acquisition of the National Telephone 
(‘o.’s system by the Post Office and in which the company was awarded 
£12,515,264 and costs. It is understood that the appeal is mainly 
on the point upon which Sir J. Woodhouse dissented from the judg- 
ment of Mr. Justice Lawrence and the Hon. A. E. Gathorne Hardy 
allowing the company £247,189 in respect to the cost of raising capital, 
under which head the company had claimed £757,657. 


Osram Lamp Works (Ltd.) v. ORO Lamp Co. (Ltd.) 


On Friday this action was mentioned to Mr. Justice Swinfen Eady. 
Mr. J. Hunter Gray (on behalf of plaintiffs) stated that he had a motion 
for an interlocutory injunction to restrain an alleged infringement by 
defendants of plaintiff company’s rights in certain patents for the manu- 
facture of metal filament lamps. An adjournment for a week had, 
however, been agreed upon, defendants in the meantime giving an under- 
taking not to do any of the acts complained of. 


Postmaster-General v. British Motor Cab Co. 


In the City of London Court last week the defendant company was sued 
for £4, balance of cust of removing a switchboard from onc room to 
another. 

For the defence, Mr. L. C. BULLocK, solicitor, said that one of the Post- 
master-General's responsible officials obtained an undertaking from 
defendants under misrepresentations. A verbal price of £2 to £3 was 
given, and yet the Postmaster-General charged £7. 

Mr. MACINTYRE (for the Postmaster-Gencral) said there was no doubt 
that an estimate of £2 to £3 was given, but before the work was done 
defendants were required to enter into an undertaking to pay the charges 
whatever they were, as they could not be determined before the work was 
completed. It was a large switchboard, and in the ordinary course the 
cost would have been £17, and the Postmaster-General had charged £7. 

Mr. WEYMaAN, the engineer, said that the work was delayed at the 
| request of defendants, and that increased the cost. There was no standard 
price for remov ing a switchboard. An undertaking had always to be 
given to prevent the publie having to pay for the delays of subscribers. 
At first they charged £9 and then reduced it to £7. 

Mr. BULLOCK said the 'y would not have had the work done had they 
known it was to cost £7. They had paid £3. 

Mr. MACINTYRE urged that the Crown was not bound by what a servant 
chose to say. ‘The engineer was pressed to give a figure and said £3. He 
had no authority to quote a price. "That was why the undertaking was 
required. 


Judge RENTOUL gave judgment for defendants, with costa, and gave 
leave to appeal. 


AUSTRALIAN TRAMWAYS AND TRADE UNIONS. 


On Dee. 20 the President of the Australian Court of Conciliation 
and Arbitration (Mr. Justice Higgins) delivered his final award in 
the action brought by the ‘Australian Tramways Employes’ Associa- 
tion against various tramway companics and undertakings in the Com- 
monwealth. The plaint was filed 18 months ago, and the case occupied 
93 days. There were 11 respondents and 72 classes of workers, involving 
about 80 distinct claims for each tramway system. 

In delivering his award, Mr. Justice Hi1GG1NS said the case illustrated 
the tendency to treat the Court as if it were a legislature with power to 
make a complete code for the employment of labour in any kind of 
industry, instead of a tribunal which had merely power **to prevent or to 
settle disputes." ‘The claim against the borough of Coburg was dismissed, 
because ho was not satisfied that there was a dispute of real substance. 
He said that, after long negotiation, and in some cases reference to him- 
self, agreements had becn made, or would be made, between the Associa- 
tion and the Melbourne Tramway & Omnibus Co., Hobart Tramways Co., 
Prahran & Malvern Tramway Trust, Meakin & Thomas (Northcote), 
North Melbourne Tramway Co., the Electric Supply Co. of Victoria, 
Perth Electric Tramways (Ltd.) and the Fremantle Municipal Board. 

Brisbane Tramway Co. had (he said) refused even to consider an agree- 
ment. ‘ It was an English company which objected to everything, and 
its American manager (Mr. Badger) adhered to the time-honoured policy 
of absolute control over his own employés. He did not even believe in 
wages boards. Until that association was formed Mr. Badger succeeded 
in crushing out all attempts to form a trade union among his men. On? 
of the objects of the Arbi.ration Act was to ‘ facilitate and encourage the 
organisation of representative bodics of employés and the submission 
of industrial disputes to the Court by organisations." Without such 
organisations no system of arbitration was possible. He had no doubt 
that there was a genuine dispute between the association and respondents. 
In every Case the employés objected to ‘ broken time ” and to '' casual ” 
or ‘spare " motormen or conductors, but he found at an early stage that 
the requirements of the publie could not be met without either casuals 
or broken time. The position of the question “ Docs a dispute exist ? 
was most unsatisfactory. According to the High Court, Parliament had 
not given him any jurisdiction to decide the question. It might be that 
many of the men (members of the association) dismissed by 
Mr. Badger in June, 1912 (wrongfully dismissed, as he explained in 
the badge case), would be glad to return to the tramway work if 
they should be permitted, and if they were secured by award in reason- 
able condition. 1t was true that Mr. Badger stubbornly set his face 
against the employment of members of the union, but the Court had 
power to award preference to members, and had power to compel the 
company to cease in the obstinate policy of antagonism to the association. 
Moreover, 50 or 60 of the present employés were still, under the rules, 
members of the association. The position of the men who had tried to 
leave the association wasan unhappy one. Mr. Badger and Mr. Stephens 
(supe rintendent) agreed to the company's employés being in the same 
association as the tramw ay men of other cities, but. they opposed 
with lequal energy any unionism, even when confined to Brisbane, 
until the company’s union was revived in May, 1911, as a foil 
to the claimant association. He said ''the history of the Brisbane 
case was painful, even ghastlv, in the eyes of those who fancied that 
there was liberty of association in Australia.” There was no doubt 
that all, or nearly all, of the men who ‘attempted to resign from the 
association did so under the intimidation of the man who could give 
or withhold employment. He would make the forder for preference 
because the company refused to undertake not to discriminate against 
members of the association. 

In connection with the ADELAIDE tramways, both parties had pressed 
him so to ditferentiate between motormen and conductors as to wages. 
The wages which he had adopted for Adelaide were 8s. 6d., 9s. and 9s. 6d., 
which were the rates in Melbourne and other places, and he saw no reason 
why an exception should be made in favour of Adelaide. In the event 
of the agreements not being arrived at by New Year's Day, the awards 
would issue, and they w ould operate as from Jan. 1. 

In the case of the BRISBANE Tramway Co. the award is as follows :— 

The minimum daily rate of wages to be paid to employés who are 
members of the claimant organisation shall be: Motormen and conduc- 
tors, first vear 8s. 6d., second year 9s., third year 9s. 6d. ; signalmen, 10s. 
(signalmen includes any man who regulates tramway traffic at inter- 
sections); point boys, Os. ; lamp trimmers, 8s. 6d. ; electric mechanics 
(if electrical fitters), 11s. ; pitmen, 9s. 6d. ; pitmen's assistants, 8s. 6d. ; 
car washers or cleaners, 8s. 6d. ; overhead. wiremen, first or leading 
10s. 6d., second (including linesmen) 10s., assistant 9s. ; engine-drivers, 

12x. 6d. ; boiler cleaners, 8s. (with 6d. per hour additional w hen w orking 
wn boile Ux); greasers, 93. ; firemen, on four fires 10s., on less than 
four fires 9s, 6d. ; trimmers or fuel men, $s. 6d. ; track gangers, 9s. 6d. ; 
fettlers and trackmen (othe EI called maintcnance men), 9s.; track 
cleaners or sweepers, 8s. 6d. ; night watchmen, 83. 

The time of duty for motormen and conductors and traffie men shall 
not exceed eight hours per day unless extra rates be paid for the overtime. 
The overtime rates for any excess over eight hours shall be calculated 
at time and a quarter for the first hour and time and a half afterwards. 
The time of duty for employés other than motormen, conductors and 
traffic men shall not exceed 48 hours per week unless extra rates be paid 
for the overtime. The overtime rates for any excess of 48 hours shall 
be calculated at time and a quarter for the first two hours and time and a 
hat afterwards. For all duty after noon on Saturdays, and after 

5:15 p.m. on other days, employe és, other than motormen and conductors 
and other than those employed on changing shifts, shall be paid at the 
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rate of time and a quarter for the first two hours and time and a half 
afterwards. For all duty before 7:30 a.m. the said employés shall be 
paid at rate of double time. For all duty between l a.m. and 5 a.m. 
motormen and conductors shall be paid at rate of double time. 

For all duty of Sundays employés shall be paid at the rate of time and a 
quarter, and for all duty on holidays time and a half. 

Each employé shall be entitled to one day off duty in each week without 
pay. For all duty done on his day off he shall be paid for four hours at 
least, and at rate of time and a half unless he be given two days’ notice 
in writing that he will be required, and in that case time and a quarter. 
All employés after a service of 12 months shall be entitled to leave of 
absence for 14 consecutive days per annum on full pay as for 12 working 
days, and shall be given seven days! previous notice of the leave. This 
provision does not apply to employés at the repair shop or the car factory, 
or to any other employés entitled to be free from work on Sundays 
except on emergencies. The spread of hours from the beginning to the 
end of the day s work for motormen and conductors and traflic men shall 
not exceed nine consecutive hours. This provision shall not apply to 
motormen and conductors not exceeding 20 per cent. of the whole number 
(or such other proportion as may be allowed by the Board of Reference) as 
are required for duty in broken shifts. In their case the spread of hours 
shall not exceed. 12 consecutive hours. For any excess of nine hours 
payment shall be made at the rate of time and a half. ‘Ten minutes shall 
be allowed to motormen and conductors for signing on, and ten minutes 
for signing off. Except in such cases as may be permitted by the associa- 
tion or by the Board of Reference, no motorman or conductor shall be 
on duty for more than five consecutive hours without meal relief. No 
employé shall be required to come back for dutv after his shift is over 
until he has had 10 hours at least off duty. No motorman or conductor 
shall be called upon to work more than six night shifts consecutively. 
Track gangers and maintenance men, track cleaners and sweepers, and 
motor men and conductors (except such as work broken shifts), shall 
have their duty on day shifts and night shifts in each alternate week. 
When an employé is required by roster or directed to attend for duty and 
attends, he shall be paid for his hours of duty but not for less in any case 
than four hours. This shall not apply to any case where the company 
has given to the employé, two hours before the time fixed, a notice stating 
that he is not required. Every motorman and conductor who signs on 
for duty shall be entitled to a full dav’s pay. Promotion shall be governed 
by efficiency, and, in the event of equal efficiency, by seniority. Efficiency 
means "special qualifications and aptitude for the discharge of the 
duties of the office to be tilled, together with merit and good and diligent 
conduct." When an employé is used for mixed functions, or for functions 
other than his previous or usual functions, he shall be paid as if he per- 
formed only such of the functions as carry the highest rates under this 
award. Any time occupied by an employé in attending (by direction) 
at the head office or elsewhere, on the company's business, or to answer 
complaints or reports, shall be paid for at ordinary rates unless his 
attendance is owing to his own misconduct. 

The question of the union badge is reserved till after the High Court 
decision on that question. Officers and members of the association shall 
not be prevented from collecting subscriptions or from doing any business 
of the association, provided that they do not thereby interfere directly 
with the working of the tramways or (if they are emplovés) fail in their 
duties. At each depot a list of the staff emploved thereat, in order of 
seniority as to service, shall be kept exhibited in a conspicuous place to 
which all employés have access.“ Ml cars shall, within six months from 
the date of this award, be titted with suitable seats for the motormen to 
use," subject to any regulation that may be approved by the Board of 
Reference. All cars shall, within six months, be fitted with suitable side 
and end guttering to carry off water. 

"AS between members of the claimant organisation and other persons 
offering or desiring service or employment at the same time, preference 
shall, in the manner hereinafter specified, be given to such members, 
other things being equal. Before making the appointment the company 
shall satisfy itself that the proposed appointee is a member of the associa- 
tion, or that there is no member of the association applying who is 
equally suitable for the apppointment apart from the fact of his mem- 
bership.” When a charge is made against an employé by any person, 
the employé shall be forthwith notified of the charge in writing, and shall 
be permitted to give and call evidence on his defence, and shall (so far as 
it hes within the company’s power) be confronted with his accuser. 
Employes who have been summoned in respect of charges shall (unless 
the charge be established) be entitled fo payment for the time of atten- 
daace at ordinary rates, and to payment of any expenses reasonably 
incurred. by his witnesses. If the claimant association dispute the 
finding of the company as to the charge or dispute as to the expenses 
reasonably incurred, the dispute may be referred by the association or 
by the company to the Board of Reference. 

Where there is more than one ground for extra payment for any duty, 
the company need not pay more than double the ordinary rate ; and the 
court reserves the right if there be any alteration in the practices of the 
company to vary the award and reopen any question. 

The award is to continue for five years from its date. 


The ADELAIDE award is similar so far as the rates of pav, hours of 
employment, conditions of service, &c., are concerned, but there is no 
reference to preference to unionists. 

It is estimated that the addition to the working costs of Australian 
tramways consequent on the award of Mr. Justice Higgins will amount 
to £80,000 a year. About 3,700 tramway employés will benefit as the 
result of the plaint lodged by the Australian Tramways Employés’ 
Association, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBuRN, ELLIS & Pryor, Chartered Patent Agents, 70 and 72, 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lody*d al 
the Patent Office, the former is given in brackets after the title. 

1 1911 SPECIFICATIONS. 
22,079 JoHNSON VARLEY MICHAELIS POWER & JOHNSON SecnET WIRELESS TELEGRAPH 
ww & TELEPHONE TESTING SvND. Electric printing telegraphs. (Cognate applica- 
Beers tion, 10,749/12.) 
27,291 Voct. Electric clocks. 
1912 SPECIFICATIONS. 


412 Soc. INDUSTRIELLE DES TELEPHONES. Device for the transmission of signals 
upon power transmission lines and lighting mains. (5/1/11.) 

687 DERRiMAN. (Automatic Electric Co.) Telephone systems. 

750 Dav. Electric lamp holders. 

777 Dawson & BucKHAN. Electrical apparatus for transmitting and receiving sienals. 

Relates particularly to apparatus of the kind in which there is at the transmitting 

and receiving station a switch and a step-by-step motor. each of which is adapted to 
actuate a pointer or the like, the switch at the transmitting station controlling the 
movements of the motor and its pointer at the receiving station, and the switch 
at the receiving station controlling the motor and its pointer at the transmitting 
station. According to this invention the step-by-step motors (which are preferably 
of the kind having an odd number of pairs of field magnets and an armature with an 
even number of pairs of pole-pi-c2s) and the transmitting switches for use with the 
said motors each drive an endless chain which carries the aforesaid pointer, this 
arrangement of motors and chains resulting in a considerable reduction in the dimen- 
sions of the apparatus. The said chains are preferably duplicated in order to give a 
more efficizn support to the pointers. 

1,001 AsHcrort. Apparatus for the electrolytic manufacture of alloys of light metals 
with heavier metals and the continuous treatment of such alloys for obtaining 
final products. 

1,003 AsucRorr. Apparatus for the electrolytic manufacture of light metals and re- 
action products thereof. : 

1,004 AsHcrort. Apparatus for the electrolytic manufacture of caustic alkalies in pure 
anhydrous condition. 

1,005 AsHcRorT. Apparatus for the manufacture of alkali or allied metals. 

1,168 LocAN. Circuit interrupters for the transmitters of electric telephones. 

1.365 Peck & EcKMANN. Operation of direct-current electric motors. 

2.081 SroBiE. Electric-metallurgical furnacss. 

4358 Hamner. Electric telephones. 

4.498 MARKT. Construction of two-way electric switch. 

5.278 HALDEN. Electric photographic copying machines. 

6,061 Becker. Means for decreasing the injurious effects due to capacity in electric 
conductors. (13/3;11.) 

7.704 B.T.-H. Co. & Hastincs. Electric controllers. 

7.996 HENSMAN. Gripping and shearing grapnel for raising submarine telegraph cables. 

8.087 DussAuD. Electric lighting apparatus. (6,4,11.) 

9.492 Bauer & Ecxmeier. Electric ignition device for internal-combustion engines. 

9,499 Siemens & HaLskE Axt. Ges. Methods and appliances for obtaining instan- 
taneous radiographs. (21/4/11.) i 

10,619 ELEKTROMAGNETISCHE Ges. Electromagnetic separator for the wet separation 
of ores. (4;/5/11.) 

11,871 


Earc. Regulation of electric installations. 

Relates to the regulation of electrical systems, comprising a dynamo, working in 
conjunction wiih or without accumulators, and is principally applicable to thos? 
cases where th: driving power used for imparting the motion to the dynamo may vary 
over more or less wid: ranges of speed. The regulation according to this invention is 
brought about by an improved construction of automatic regulator, whereby the out- 
put of dynamo-el.ctric machines, with or without accumulators, can be maintained 
at practically prz-arrang:d fixed values, irresp:ctive of speed. 

Th: automatic regulator compris2s an el:ctromagnet or solenoid arrangement, 
through which the dynamo shunt field current is passed thrcugh a shunt winding on 
th? same core as a serizs-winding carrying the main series or work current, with the 
result that, as the sp2ed of th» dynamo chang:s, the field current changes, the two 
windings referr.d to bing so proportion:d that their resultant magnetic effect is to 
allow th» electromagnet arrangement to do more or less work without an actual 
increas? or d:crease of current in the series or work circuit. 

12,809 Forrester. (Marshalltown Motor Material Mfg. Co.) 
13.432 HosForp. Electrical switch contact devices. (8.9;11.) 
14.120 WgssEL & GvsLER. Automatic electromagnetic cutouts. 
14,735 Feeny. (National Wireless Telephone & Tel:graph Co.) 
dction of hien frequency oscillating currents. 

Relates to apparatus tor the preduction of high frequency oscillating currents with 
continuous discharge: of undampsed oscillations. The invention consists of an im- 
proved apparatus in which a solenoid controls the movable electrodes of a number of 
units pref:rably arranged in series, by means of clutches mounted upon the slidabl* 
rods supporting the el;ctrcd:s and adapted to be engaged therewith through springs 
compress:d by the action of the solenoid. 

14,738 RoTHscHiLD. Electric ignition apparatus. (16/11 /11.) . 

15,469 SIEMENS SCHUCKERTWERKE Ges. Methods for compensating for the fluctuations 
in the load of electric motors. (8,1.11.) 

15.704 HiNKsSMAN.  Magneto-electric machines. 

15,930 BERGMANN ErEKTRICITATS WERKE ÁkT. Ges. Overhead contact conductors of 
electric railways. (23,8/11.) 

16,043 Barry. Electric transformer boilers. (20 /7/11.) i 

16,406 Soc. GENERALE DES Nitrures. Revolving electric furnace» intended chiefly for 
the manufacture of aluminium nitride. (4,8,11, addition to 29,299,10.) 

16,538 BraATrHv. Rotary magnets. (24,8,11.) 

16.622 FARMER & KoHLsTEAD. Cable terminal or junction boxes. 

16.664 Coox. Electric igniters. 

17,029 RosERT BoscH (FIRM OF). 


Spark-plugs. 


Apparatus for the prc- 


Device for automatically adjusting the time of ignition 


in internal-combustion engines using magneto-electric ignition. (2,9,11.) 
17,850 Hunt. Portable electric hand lamps. 
18.072 Warp. Electrical attachment for motion picture machines. 
19,099 Risspy. Hand-regulated electric arc lamps or pro;:ctors. 
19.535 Murray. Connection apparatus for electric circuit conductors. (9212) 


19,890 MASCHINENFABRIK OERLIKON. El:ctric locomotives, motor boats and the like. 
(23.9.11.) . 
21,946 Siemens Bros. & Co. & PetitHory. Szats or holders for connecting cord plugs 
for telephone exchanges and similar apparatus. 
23,285 SIEMENS SCHUCKERTWERKES Ges. Arrangements for obtaining sparkless commu- 
tation in rotary converters coupled to alternating current boosters. (14 1l 11.) 
According to this invention sparkless commutation can be obtaincd under all 
working conditions. The excitation of the commutation roles is automatically 
strengthened or weakened by the booster in exact proportion to the amount cf 
mechanical energy given out by the converter, so that the armature field due to this 
mechanical load will be always compensated and in the zone of commutation only the 
field necessary for balancing the reactance voltage will be left. The difficulty in this 
automatic adjustment of the excitation of the reversing poles is du? to the fact that 
this excitation must depend on the direct-current load of the converter anc must also 
b2 dependent on the m:-chanical or el ctrical output of th? synchronous boost^r. 
which output varies directly as the prcduct of the alternatine-current booster voltage 
and power factor. 
25.775 B.T.-H. Co. (Con:ral Electric Co.) 
26,318 KORTING & MATHIESEN AKT. GES. 
verging electrodes. (22 12.11.) . . 
27,024 KORTING & MATHIESEN AKT. Ges. Solenoid coil for alternating-current arc 
lamps. (3/12/11.) , IN "uS" 


Connectors for electric conductors. 
Diffzrential arc lamps with inclined cene 
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THE BUSTLING CONTRACTOR. 


AMONG the various shades of men in the electrical industry 
none have been made the butt of so much adverse criticism 
and vituperation as the electrical contractor. But we 
unhesitatingly assert that he has deserved every ounce of it. 
We are frequently told that the interests which go to make 
up the electrical industry are little better than an inglorious 
collection of examples of lost opportunities. We are 
prepared to admit the truth of the charge in respect of the 
electrical contractor, for it would be difficult to find another 
class of man who has deliberately gone out of the way of 
his own interests, while at the same time bemoaning the 
bitterness of his lot. We do not know of any other branch 
of the industry which is in such a continued state of flux 
as the electrical contracting business. A variety of reasons 
have been advanced from time to time to explain away this 
state of affairs, but none of them have really gone to the 
root of the matter. Now almost without warning the 
electrical contractor is beginning to take himself seriously 
as a result of a sudden realisation that there are other men 
in the same line of business as himself with whom he can 
co-operate. The E.C.A. has been trying to inject this under 
his horny hide for years, but its work seems to have been 
principally confined to putting up a kind of a fight against 
municipal wiring and trading operations. We do not know 
if the B. E. A.M.A. has cast a spell upon all who come within 
its influence, but certain it is that the electrical contractor is 
exhibiting a violent desire to co-operate with his fellows. 
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The columns of his official organ have recently been filled with 
an almost frenzied appeal to him to establish a co-operative 


show in his district. He is implored to get to work to 
interest the public on the uses of domestic, commercial and 
industrial apparatus, through the medium of the central 
showroom, and by ,“ electrical pages " inserted regularly 
in the local newspapers. These exhorations to work to- 
gether in mutual interests also breathe a spirit of defiance 
at those municipalities or companies which are doing, by 
means of showrooms and installation departments, what 
the contractors in their particular districts had failed to 
do. It will be interesting to observe if the contractor is 
able to keep up this rate of speed. He has never before 
shown such an amount of zeal in his own interests, let alone. 
those of his business confréres, Should he succeed in 
making good, he will have solved what is undoubtedly at 
the present time one of the most complex problems before 
the Electrical Industry. We admire him for his sudden 
show of pluck and enterprise, for we think that he deserves 
to succeed, but we would warn him that he is still along way 
from the goal of his ambitions, even when he proudly points 
to hi: achievements in co-operative showrooms. | 


COMMERCIAL COMMENT. 
The Electric Iron as a Load Getter. 


THE electric iron has long been looked upon as the hand- 
maiden of electric cooking apparatus. This is perhaps not 
the most correct designation of this useful piece of apparatus, 
and it would be better to substitute advertisement can- 
vasser for handmaiden. At any rate, there is a general 
idea in electrical circles that the public may be best attracted 
to the electric heating fold by a practica! demonstration of 
what an iron can do for them. Once get a lady interested 
in an electric iron and sh? will b» disposed to see the 
advantages of larger apparatus. Moreover an iron is cheap 
and can be almost given away. It can b» used in bedrooms, 
almost instantly, whether che fire is buraingor not. Indeed, 
its uses as a canvasser cannot be over-rated. Our con- 
tentions on this subject are confirmed by an article in 
the “ Electrical World.” We give the most essential 
features of this in another part of our Commercial Section, 
and we think our readers will agree that the results will be 
both encouraging and startling to engineers in this country. 
There is the case of Altoona, Pa., where the heating load in 
the daytime exceeds the lighting load by 20 per cent. There 


‘is the case of a central station with 680 residence customers 
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where 750 irons have been sold, while there is another 
town with 6,300 inhabitants where every consumer has an 
jron. In this case 70 per cent. were sold on the free-trial 
. basis, and all irons were sold at a good profit. A still 
more interesting point is that even where a day service is 
only given, say, once a week (as is the case in some small 
towns), yet even with this lack of encouragement a good 
number of electric irons have been sold. It must not be 
imagined either that the price of energy has anything to do 
with this development, for as will be seen the charges even 
ior this service are exceedingly high when compared with 
what is usual in this country. The fact is as we 
have always contended that once people really get to 
know all the advantages of the electric iron they will be only 
too pleased to use them. It is up to the station engineers, 
and there is no doubt that here gossip will be a great aid. 
Canvassers are requested to get their lady friends to talk. 
Our experience shows that this is not difficult even on such a 
subject as electric heating. 


CURRENT TRADE LITERATURE. 


“ ELAsTA" Lamps.—We have received a leaflet describing the 
new ‘‘ Elasta " wire lamp from Pope’s Electric Lamp Co. (Ltd.), and 
we are asked to state that a supply will be sent to trade firms who 
have not yet received copies. We may remind our readers that the 
“ Elasta" wire lamp is not in the drawn wire series, but may be 
elassed with the more recent types known as treated squirted fila- 
ment lamps. 

PockET CALENDAK.—The White Electrical Co., Clerkenwell, Lon- 
don, E.C., are sending our to their friends a neat zylonite pocket 
ealendar for 1913 as a reminder that the company make electrical 
instruments of all classes, and, like many novelties of this kind, the 
calender bears the company's telephone number and telegraphic 
address, items that are not always available when wanted. 


THE ELECTRICITY CONSUMERS GuipE.—Grimsby Corporation 
Electricity Department have published a second edition of its useful 
booklet explaining to consumers à number of points on wiring, house 
lighting, and heating and cooking by electricity. If the book runs 
into a third edition we recommend Mr. Vignoles to include a few 
suggestions on two-way switching. He will then have a complete 
consumers' guide. 


MoTOR SIRENS.—A variety of designs of electric motor sirens is 
described and illustrated in catalogue 529 just issued by Siemens 
Bros, & Co. The smallest syren is driven by a 6 H.P. direct-current 
motor, and is suitable for 110 or 220 volt circuits. It has been 
designed for intermittent use. Other patterns are suitable for con- 
tinuous operation. By means of an automatic switch starters can 
be run up from a distant point. 

HOLOPHANE PENDANTS.—List F. 1660 has just been published by 
the General Electric Co., and it illustrates and describes a number 
of tasteful designs in holophane pendants fitted with spheres, bowls 
and half bowls. The latter are suitable for semi-indirect lighting 
and are of beautiful design. 


EBONESTOS INsULATORS.—-À complete file of the products of the 
Ebonestos Mfg. Co. is now available. It contains clear dimensioned 
drawings of Ebonestos insulators of standard and special shapes. and 
covers; bushes for à variety of electrical purposes, including conduit 
and electroliers, handles, sleeves and washers, caps. terminals and 
brush-holders and hand wheels, With a view to encouraging the 
trade to keep as small a number of standards as possible a selected 
number of bushes are shown in solid black on the drawings, and are 
offered at greatly reduced prices. A covering letter accompanying 
the file is concluded with a paragraph which reads as follows: ‘‘ As 
we have heard that there are still some people who are using insu- 
lators of inferior make. we have gone to the trouble of insuring them 
against death by electric shock. and enclose copy of pocket calendar 
and poliey." "The former must be carried in order to render the 
insurance effective. This is generosity indeed. 


ELECTROLYTIC OXYGEN.—Messrs. Arthur Lyon & Co., Caxton 


House, London, S.W., who are the agents for the International 


Oxygen C>., of New York, send us a copy of an interesting publication 


working same in this country. 


in which they describe the commercial apparatus for the electro- 
lytical production of oxygen and hydrogen. This publication will 
be found of considerable interest, and we shall comment upon the 
system in our next issue. 

QUEEN’s ENGINEERING Works MaGaZINE.—We have been 
favoured with a copv of this interesting publication by Messrs. W. H. 
Allen, Son & Co., who inform us that it is published mainly in the 
interests of present and past pupils of the company. The current 
edition, which is No. 10 of the series, is a book of some $80 pp.. filled 
with articles contributed by ** Allenites " from all parts of the world. 
There is a description of the Panama Canal works, an account of 
stoking a Spanish gunboat at Cartagena, an article from Tuticorin, 
S. India, and a number of other contributions from pupils and 
apprentices in the Argentine. Caleutta, Vancouver, British East 
Africa, Ceylon and Durban. The annual distribution of prizes to 
pupils and apprentices b; Mr. W. H. Patchell is described at some 
length, and Mr. Patchell's address to the pupils is reproduced in full. 
A tour through India, by Mr. W. H. Allen, is illustrated and de- 
scribed, and there are articles on engineering in S. Africa and the 
Ferroldry dock. The publication concludes by a directory of former 
pupils and apprentices of the company. We are asked to state that 
the magazine will be willingly sent to any old Allenites who see this 
notice and who have not yet received a copy. 


BUSINESS NOTICES. 


Patents Development.—The proprietor of patent No. 4,228/1909 
for “ Improvements in electric cut-outs " desires to make arrange- 
ments for working same in this country. Applications to Messrs. 
Haseltine, Lake & Co., Patent Agents, 7 & 8, Southampton- buildings, 
Chancery-lane, London, W.C. 

The proprietors of patent No. 27,245/1909, relating to “ Regula- 
ting devices for d.c. dynamos,” desire to make arrangements for 
Particulars from Messrs. Brewer & 
Son, patent agents, 33, Chancery-lane, London, W.C. 

The proprietor of patent No. 615/07 for “ Improvements in end 
rc:oting to electric s^fety lamps for use in mines." desires to m-k? 
arrangements for exploiting same. Applicetions to M. L. Duvinage, 
39, Avenue des Nerviens, Brussels. 

The partnership between Messrs. Thos. L. Miller. Herbt. W. 
Miller and Hy. V. Pegg, consulting electrical engineers, Tower-build- 
ings, Water-street, Liverpool, and 47 and 48, Scottish Temperance 
Insurance-buildings. Donegall-square, Belfast, has been dissolved. 
Debts by Mr. T. L. Miller, of Tower-buildings, Water-street. Liverpool. 

Jas. Edwd. Wheeler and Walter Murphy, electrical engineers, 
Northwood, Middlesex, have dissolved partnership. Debts by Mr. 
Wheeler. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against Checkogram 1908 (Ltd.) are to be sent by March 15 
to Mr. Hy. Robinson, 150, Oxford-street, London, W. 

The public examination of John Wm. Houldsworth, late of 4, 
Broad-street-buildings, E.C., took place last week. 

Debtor applied to pass upon accounts showing liabilities £15,396 and 
assets estimated to produce a surplus of £122,810. He stated that since 
1898 he had been interested in the promotion of the Yorkshire & West 
łidiag Tramways Co., the Leeds & District Tramways Co.. the Sunder- 
land & District Tramways Co., and other schemes. His business had 
been carried through by the Western Electric Railways Developmeat Co. 
(Ltd.), i1 which he held the majority of the shares. He had made a loss 
of £38,000 over his various schemes. About £10,000 was lest over the 
Sunderland tramways and £3,750 over the Yorkshire & West Riding 
tramways. His main assets consisted of a block of interim certificates 
in the Huron & Ontario Railway Co. The Western Electrie Railways 
Development Co. were under a contract to carry out the obligations of the 
Huron Company, in consideration for which they hed the right to receive 
its bonds. The total issue was £7,000,000. and of that he and his com. 
pany held £200,000. He was at present negotintiong for the sale of these 
construction rights for £50.000 in cash and £200.600 in sharcs of a prv- 
posed company. The examiaatioa was conclude 1. 
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EXTENSIONS. 


Aberdeen.—-At the last meeting of the Electricity Committee the 
city electrical engineer (Mr. J. Alex. Bell) was instructed to visit 
certain towns where extra high tension overhead cables are in use. 
in view of the proposed supply of electricity to Banchory and Ballater. 

The Committee authorised application for additional borrowing 
powers to the Secretary of State for Scotland for £80,000, 
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Barking.—At their last meeting the Council adopted a recom- 
mendation of the Electric Lighting and Tramways Committee to 
take into consideration the question of the extension of the generating 
plant owing to the increasing demand for electricit y. 
ras held last week into the application of the 
Council for sanction to borrow £120 COO fcr the erection of new 
electricity works. 

The town clerk (Mr. S. Parker) said the amount of the loan asked for 
had been reduced to £122,200, and the period required for repayment of 
the loan was 30 years. "Ihe present generating station in Spa-road was 
opened at the end of 1894, and the Corporation were now faced with the 
absolute necessitv of proceeding with the construction of new works, as 
the present site had been utilised to the fullest extent. The area avail- 
able at Back o° th’ Bank was 88,258 sq. vds, and 11,487 acres had been 
acquired for eleetricity purposes at a cost cf £3.072.. The site had been 
approved by the L.G. Board. "Ihe demand for electrical energy was 
rapidly increasing, and the presence plant was inadequate to cope with the 
demand. The units generated during the year ended March, 1912, were 
14,687,659, and it was estimated that the number for the current year 
would be 16,107,665 units, an increase of 9 per cent. 

Mr. W. J. Woon, the station engineer, supplied technical details of the 
proposed new station. The plant would consist of four water-tube boilers 
fortwo three-phase alternators supplying current at 6,500 volts, 50 cycles. 
The power from the station would be so arranged as to work in conjunc- 
tion with the plant at the existing station at Spa-road. The initial plant 
at the new works would consist of two 4,000 kw. turbo-alternators, with 
condensing plant, switchgear, &c. Each of the water-tube boilers would 
be capable of evaporating 34,000 Ib. of water per hour, and there would 
be water pumps, economisers, water treating and cooling and ash-hand- 
ling plant, Xc. Mr. Wocd explained that he was aiming at having the 
new works in operation for next. winter. 

Derby.—On Wedne: day the Electric Light Committee recommended 
the Corporation to apply for permission to. borrow £13,500 for 
additional plant for the electricity works. 

The Mayor, who p resented the rc pi rt, said it was proposed to scrap two 
«mall machines of 200 kw., and add one|that would being their capaci’ y 
upto 7,450kw. Their new station was one of the finest and best-equipped 
of its kind in thetcountry.. It had been found that those larger machines 
could be run with a greater economy of coal, and it was anticipated that 
the installation of the new machinerv, after allowing £800 for interest 
and sinking fund, would lead to a saving of £2,000 a year. 

The recommendation was adopted. 


Epsom.—aA new feeder cable is to be laid to the Hylands district, 
at an estimated cost of £1,000. 


Hammersmith (London.)—4 loan of £3,000 is to be taken up from 
the London County Council for electricity purposes, viz., £1,239 for 
mains (repayable in 25 years), £138 for switchgear (15 years), £1,324 
for house services (12 years), and £299 for meters (10 years). 


Ilford.— Application is to be made for sanction to borrow £10,000, 
the estimated expenditure on mains extensions for three years. 

A supply of current is to be given to the new omnibus garage at Seven 
Kings on the two-rate system, at 34d. per unit for all current consumed 
between dusk and 11 p.m., and ld. per unit for all current consumed at 
any other time. 

Liverpool.— Applications are to be made to the Board of Trade 
for sanction to the borrowing of £8,000 for tramcears, and the L.G. 
Board for a loan of £40,000 for electric mains. 

The city electrical engineer (Mr. H. Dickinson) has recently 
presented his report on the estimates for the coming year, and he 
makes certain recommendations for the more economical working 
of the electricity undertaking. 

The total income of the department in 1912 was £285,803, of which 
£168,923 represented sales of electrical energy for light and. power, and 
£108,404 for current sold to the tramways department. The present 
year's expenditure is estimated at £280,552, and increase of £36,000. 
The sum of £30,000 from the profits of last year is being contributed 
towards relief of rates. 

Mr. Dickinson states that during the past vear the reconstruction of the 
Lister-drive No. 1 Station, consequent on the replacement of the high- 
speed engines by turbines had male fairly satisfactory progress, and 
during the latter portion of the vear two sets of direct current turbo- 
generators, each of 2,000 kw., and one 3,500 kw. turbo-alternator set, 
had been put into commercial service. The remaining 3,500 kw. turbo- 
alternator on order would shortly be delivered, thereby increasing the 

capacity of this station from 8,000 to 11,000 kw. The time had now 
arrived to proceed w ith the second portion of the seheme—viz., the 
provision of increased boiler plant to deal with the increased size of genera- 
ting units. The steaming capacity of the Lancashire boilers originally 
installed was not sufficient to run the 11,000 kw. of new plant now 
installed and on order. He considers that it would be desirable to instal 
water tube boilers, as greaier steaming capacity could be attained, and 
it would be possible to put in Huger generaiing units than those originally 
proposed. It would be possible to ay down four sets of 5,000 to 6,000 kw. 
Capacity cach, instead of two of 3 3.500 kw. each, and Mr. Dickiason is 
strongly of the opinion that the large st-sized units possible should be used 
in order to postpone as long as possible the necessity for laving down a 
new generating station. The capacity of No. 1 station, with four sets of 
5,060 kw. capacity each, together with the plant now installed and on 
order, would be 31,000 kw., instead of 18,000 kw. as originally proposed 
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If 6,000 kw. units could be put in the capacity vould be 35,000 kw. The 
estimates include the displacement of two batteries of Lancashire boilers, 
seven boilers in each battery, which would cover half the reconstruction 
scheme ; but the Committee would probably prefer to commence with 
the reconstruction of onlv one batterv of seven boilers, which would 
provide ample steam for 1913 for No. 1 Station, the cost of which would be 
approximately £24,560. With the provision suyvesied, there will be 
ample capacity of plant to provide for the load during 1913, but further 
generating plant should be provided of 5,000 to 6,000 kw. capacity for the 
winter of 1914, and the order should be placed for this plant as early as 
possible, in view of the long period taken by contractors for delivery. 
When the last two turbo-alternators of 3,500 kw. capacity each were 
ordered from the British Thomson-Houston Co. and option was obtained 
to purchase two more sets of the same capacity at the same price. Mr. 
Dickinson thinks that although the option price is a favourable one, the 
installation of larger units is the right policy, and, in accordance with 
instructions, he is negotiating with the B.T.-H. Co. The Pumpfields 
Station is running very un-economically at present, as the engines are 
much less efficient than the turbines recently installed at Lister-drive 
Station, and he recommends that transforming plant supplied with high- 
tension energy from Lister-drive should be installed, which would enable 
the station to be shut down for the greater part of the ycar. 


Maidstone.—At the meeting of the Council last week it was decided 
to adopt the report of the electrical engineer, Mr. E. E. Hoadley, 
which recommended the extension of the electricity works at a cost 
of £5,620. The extensions include the erection of a reciprocating 
steam engine and dynamo and the enlargement of the engine house. ` 


Stoke-on-Trent.—The Corporation have received sanction to a loan 
of £27,196 for the electricity supply undertaking. 

York.— At the meeting of the City Council on Monday the Elec- 
tricity Committee recommended the extension of the generating plant 
at the electricity works at a cost of £30.600. 

Mr. RHopes Brown complained that special terms had been granted 
to Messrs. Rowntree, and that the extension was necded for their con- 
venience. 

The chairman of the committee (Ald. MEYER) said to disclose the terms 
would be mischievous from a business point of view. Rowntrees took 
more electricity than all the other consumers in the city (including the 
tramways) put together. 

Mr. SHARPE (vice-chairman) pointed out that Messrs. Rowntree wero 
prepared to increase their demand by 750 kw. a year with guarantecs, 
Messrs. Rowntree had had a contract als 'ady for a year, and the result 
had been that the undertaking was £3,000 better off now than last year. - 

Ultimately the extensions were approved. It is proposed to put down 
a 3,500 kw. turb»-alternator, two water-tube boilers, superheater, chain- 
grate stokers and steem pipes, high-tension cables, new battery room ana 
batlery, &c. 


] GENERAL. | 
Burton-on-Trent.— The salary of the borough electrical engineer, 
Mr. T. Hall, has been increased from £225 to £275 per annum, and the 
salary of the chief assistant, Mr. C. J. Melbourne, has also been 
advanced by £15 a year. l 


Dewsbury.—For some time past there has been a controversy 
between the Corporation and the Yorkshire Electric Power Co. as to thé 
question of the supply of electricity in the area added to the borough 
in 1910. 

An amicable arrange ment has been arrived at, and the company admit 
the power of the Corporation to supply electricity for all purposes within 
the added areas. In the case of Thornhill consumers, by whom the 
energy obtained from the company is used more for lighting than for 
power, the accounts will in future be collected by the Corporation and 
paid by them to the company after deducting 5 per cent. for cost of 
collection and risk of bad debts. 

Edinburgh.—The question of giving & supply of electricity to 
Redford Barracks was considered by the Electric Lighting Com- 
mittee last week.” 

One method proposed was to give a supply in bulk, and another to give 
a direct supply to the barracks. The Commi-tee recommend the latter 
course, conditional upon the consent of the county authorities being ob- 
tained. A proposal to give a supply to Duddington Y Mee was remitted 
to the engineer for report. 

A sub-committee was appointed to consider the question of opening @ 
showroom or showrooms for exhibiting electric fittings and apparatus 
and demonstrating thc ir utility, and the question of revising the minimun 
fixed charges for current was referred to the engineer. 

Hove.—<As the result of the poll of the ratepayers on the Corpora- 
tion Bill for the acquisition of the undertaking of the Hove Electrio 
Lighting Co. it has been declared that 1,384 voted for the bill and 
1,015 against. 

Leyton.—The salary of the station superintendent (Mr. J. W. 
Speight) is to be increased from £200 to £250 per annum by annual 
increments of £10. 

Poplar (London).—In consequence of the resignation of Mr. W. 
Innes (assistant borough electrical engineer) the statf has been re- 
arranged. 

In future there will be four departmental officers directly responsible 
to the chief engineer and manager—viz., assistant manager, station 
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engineer, mains engineer and sales manager. And Messrs. F. Tate, 
managerial clerical assistant, V. H. Cruickshank, station superintendent 
and E. R. Ingram, mains superintendent, have been appointed to the 
three first mentioned. positions, at salaries of £250 (rising by annual 
increments of £12. 10s. to £300 per annum) in the case of F. Tate, and 
£212. 10s. per annum (rising bv annual increments of £12. 10s. to £300 
per annum) in the case of the two other appointments. 

Searborough.—The Corporation have instructed Ald. Ascough, the 
Town Clerk, the Borough Engineer and the Borough Accountant to 
report upon the question of the acquisition of the undertaking of the 
Scarborough Electric Supply Co. 

West Ham.—Certain staff changes have taken place owing to the 
resignation of Mr. Delves. and in future Mr. A. J. Seward, lighting 
Ruperintendent. will be constructional lighting superintendent, 
Mr. G. Schofield, motor superintendent, will be constructional power 
superintendent, and Mr. R. Sellars heating and cooking superin- 
tendent. 

Whitstable.—The Council have now rescinded their resolution of 
Sept. 1 to apply for a provisional electric lighting order in order to 
allow of a scheme of a local company being considered. 

Worthing.—The Council have adopted a recommendation of the 
Electricity Committee to supply electric current for cinematograph. 
lanterns, but the consumer must instal a motor generator or con- 
veretr set, to which the cinematograph projector must be electrically 
connected on the low-tension side. 


LIGHTING NOTES. 


Douglas.—The Council have decided to obtain estimates for a 
scheme of decorative electric lighting for the promenades and South 
Douglas, the cost not to exceed £12,000. 

A motion rescinding a previous decision empowering the Council to 
take a plebiscite of the town on a larger scheme, to cost £28,000, was also 
carried. 

Hospital Lighting. —Halifax Guardians have appointed an electrical 
engineer to report upon the cost of producing the electricity at the 
hospital It is thought that electricity can be purchased cheaper 
from the Corporation than they can generate it. 

Billericay Distriet Rural Council, who recently accepted the tender 
of Messrs. J. W. Trudgett, Colchester, for the erection of the new 
isolation hospital. have now decided to"substitute electric for petrol 
lighting, 2s 

Plymouth.—The Council have approved the scheme of the borough 
electrical engineer (Mr. E. G. Okell) for the illumination of the band- 
stand on the Hoe, and also the surrounding fence, the Smeaton Tower, 
the Armada and Drake memorials, the trees on the Hoe Park and 
also the entrances to the Hoe, at a cost (including current) of £300. 

St. Albans.—Subject to a contribution from the City Council, the 
Herts County Council have decided to wire the court house at a 
cost not exceeding £220. 


School Lighting.—Hull Education Committee have referred back 
a proposal to adopt gas in the new school lighting in Saner-street. 
Several members strongly opposed the proposal and urged that the 
electric light should be adopted. The reference back was carried by 
a substantial majority. 


Workhouse Lighting.—Epsom Council have offered to supply 
electricity for lighting the workhouse buildings on the following 
terms :— 

For power, Id. per unit (with a minimum of 3,000 units per quarter) ; 
above 12,000 units per annum ,°d. per unit. 

For lighting, a flat rate of 3d. per unit; with a minimum of 10,000 
units per annum ; for hire of motors, an annual rent of 30s. per annum, 
subject to the guardians’ agreeing to take the energy on the above terms 
for a period of 10 years, or such other term as may be agreed upon by 


both parties. 
TRACTION NOTES. 


TRAMWAYS. : 

Belfast.—The official inspection of the new tramway extensions 
took place last week, and the lines are now open for traffic. The con- 
struction work of the new extensions has been carried out by Messrs. 
Dick. Kerr & Co. 

Blackpool.— Last week the Council discussed the proposal that each 
alternate Marton tramcar should go to South Shore. It was ex- 
plained that it would cost £2.000 to run such a servioe, and it was 
decided by a large majority not to institute the service. 

Eccles.—In default of the proposals of Salford Corporation being 
accepted as to the terms for the future supply of current by Eccles 
to Salford for working the tramways in Eccles, application is to be 
made to the Board of Trade to appoint an arbitrator to settle the 
que «tion, 

Glasgow.— Last week the Corporation approved recommendations 
of the Tramways Committee to apply for powers to construct 


several additional lengths of tramway, of a total length of about 12 
miles, 

Hertfordshire.—The County Council have decided to abandon 
their scheme for the construction of tramways in the Watford and 
Bushey district. 

Leeds.—As the Examiner of Private Bills has found the Standing 
Orders have not been complied with, the Corporation have withdrawn 
the whole of the tramway clauses of their Bill. 


London Tramcars and Motor Omnibuses.— The Select Committee 
of the House of Commons, which is inquiring into the fatal accidents 
in London due to motor omnibuses and other power-drawn vehicles, 
took further evidence on Tuesday. 

Police witnesses were called as to the order issued to the tramwav 
employés of the London County Council not to give infcrmation regard- 
ing accidents to the police. 

Mr. A. L. C. FELL, the chief officer of the London County Council 
tramways, said that at the end of 1904 and early in 1905 questions arose 
regarding satements made by motor drivers at the request of the police 
in respect of accidents. It was found that those statements, often given 
without due care or thought, placed the driver in jeopardy at subsequent 
inquiries by coroners and also were hampering the Council in dealing 
with claims in respect of damages arising out of the running of the cars. 
Acting on the advice of the then solicitor of the Council, he issued the 
following notice to the employés on Jan. 5, 1905 :—" In all cases of 
accidents, information must at once be sent to the chief officer of tram- 
ways. No statement is, under any consideration, to be made to the 
police or to the public. Drivers and conductors will, if requested to do 
80, give car and badge numbers." 

In issuing that notice Mr. Fell said there was no intention to prevent 
the police from having the fullest information at his disposal regarding 
accidents in which the Council's cars were concerned. So far as he was 
aware, no objection was taken by the police to the notice until Sept. 18, 
1905, when a letter was received from the acting chief clerk to the Com- 
missioner stating that the driver of a car refused to give information. In 
consequence of that letter there was an interview between a representa- 
tive of the Council's solicitor and the chief clerk to the Commissioner. 
The note made after the interview by the representative of the Council's 
solicitor stated that the chief clerk to the Commissioner had agreed to 
the view put forward. If a tramway employé was required to attend to 
give evidence for the purposes of the Commissioner such attendance 
should only be required by an application to the chief officer of the 
tramways. 

Sir LAURENCE GOMME, clerk of the London County Council, thought 
motor vehicles might be placed in the following order, according to the 
degree of danger which they threatened to personal safety : Motor cars. 
motor omnibuses, motor cabs, tramcars, motor lorries. The drivers of 
motor cars were rather more reckless than motor cab drivers. He attn- 
buted the comparative freedom of tramcars from accidents to the fixity 
of their track. A pedestrian knew where the tramcar was going, and was 
not sure of the direction of a motor omnibus. He drew attention to the 
multiplicity of authorities exercising control over matters which affected 
London traffic, and held that, as a result, no effective control of the traffic 
was possible and that was onc of the principal causes of accident. After 
dealing with the question of improvements Sir Laurence urged the 
arrangement and publication of a scheme of common service between 
local railways, tube railways, tramways, motor omnibuses, and other 
forms of public conveyance, so as to diminish what he called that “ prv- 
miscuous " travelling on the part of the public which was always a source 
of risk of accident; the prescription of routes along which traflic of 
various kinds might be allowed, and the co-ordination of the powers to 
break up streets. 

Northampton.—The Tramways Committee recommendtheextension 
of the tramways to Far Cotton at a cost of £17,340. 

The track between the Roman Catholic Cathedral and the Entrance 
Gates to Kingsthorpe Hall will also be doubled at a cost of £5,090. 

With regard to motor ’buses the Committee think that they cannot, 
either as regards reliability or comfort, compete with modern tramecars, 
and their working expenses were greater than would justify the Council 
in adopting that method of traction. 

RAILWAYS. 

Barry and Taff Vale Railways.-—It is suggested locally that the 
Penarth and Barry routes should be converted to electric traction. 

Some veara ago an official inquiry was made as to the probable etfects 
of electric traction on the service between Cardiff and Penarth and Barry. 
but since then the number of passengers has greatly increased and it 33 
probable that electric working would now pay the companies. 

South-Eastern & Chatham Railway Electrification.—At a joint 
general meeting of the shareholders of the South-Eastern and the 
London, Chatham & Dover Railway Co. last week the chairman 
Mr. H. Cosmo O. Bonsor) stated that the companies had carried 
considerably fewer passengers, but they had received more money. 
In reply to a question, Mr. Bonsor said that he wished to correct the 
impression that the Managing Committee had abandoned all idea 
of electrifying th» railway. They were at that moment having à 
report prepared by an eminent engineer for their consideration with 
regard to that question. It must be remembered that their system 
was very different from any other that had been electritied. They 
had six London termini and a large outside suburban area all full of 
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junctions, and the cost of electrification would necessarily be^ very ' 
heav y, for they had either to take the whole subject of electrification 
and carry it through. as the Brighton Company were now finding out, 
or leave it alone altogether. It was all a question of money, and his 
opinion and that of his Committee was that it would be extremely 
unwise to go to the shareholders of the two companies and ask for 
powers for a large capital expenditure at present. They might have 
to come to it, but he believed that their present policy was a sound one 


RAIL-LESS. 

Brighton. —The Tramways Committee have reported on the steps 
necessary for earrying out the powers conferred upon the Corporation 
by their 1912 Act in regard to the trackless trolley routes. 

The Committee state that it had been suggested that the Preston-road 
route might be constructed first, so that further experience might be 
gained as to the system best suited for the east to west route, but in view 
of the delay in obtaining iron castings, the Committee advise that the 
work on the through routes should be proceeded with at once. While 
instructing Mr. J. B. Hamilton to report as to the relative technical 
advantages of the various overhead rail-]ess systems, the Committee are 
of opinion that no time should be lost in getting into touch with Hove 
Corporation for the purpose of agreeing upon an overhead system of 
equipment to be adopted for the through routes, and they recommend 
that Hove Corporation be asked to appoint a representative to confer 
with representatives of Brighton Corporation on the question. Aldermen 
Carden, Geere and. Wilson and Councillor Griffith have been appointed 
the Brighton representatives. 

Nottingham.—The County Council will oppose the bill of Notting- 
ham Corporation for (inter alia) powers to run trolley omnibuses to 
West Bridgeford. 


POWER AND HEATING NOTES, 


Electric Pumping.— Hereford Corporation are considering the 
question of substituting electricity for steam at the waterworks 
pumping station. Two electrically-driven centrifugal pumps, each 
of a capacity of 60,000 gallons per hour, and a high-pressure centri- 
fugal pump of 20,000 gallons capacity per hour will be required in the 
event of the adoption of electric driving, and the existing triple- 
expansion set and boiler will remain as a stand-by plant. 


Paper and Cotton Mill Driving.—Darwen Electricity Committee 
have submitted terms to the Waterside Paper Mill Co. for the supply 
of electricity for power and No. 1 Spinning Co. (Ltd.) have also made 
application for the supply of electricity to their mill. t 

At last week's meeting of Oldham Electricity Committee it was 
reported that a firm had asked the Committee to supply 1,000 H.P. 
(300 H.P. for their present mill and 700 H.P. for a mill to be erected). 

The Committee had intended to put down an additional generating set 
of 1,500 kw., but this is to be increased to 2,000 kw. in view of the many 
demands for current. There is an application for 150 h.p. in Chadderton 
and one from Royton (for 200 or 250 h.p.) on the border of the district. 
It was decided to ask the L. G. Board for permission to supply outside the 
borough. 

An application from Messrs. Peebles & Co., Rishton Paper Mills, 
for à minimum supply of 1,000,000 units of electrical energy per 
annum has been referred to the sub-committee of Accrington Elec- 
tricity Committee for consideration, with power to agree to terms. 


™ Salford.—An agreement has been entered into the with Calico 
Printers’ Association for supplying energy to their premises at Age- 
croft, subject to a minimum payment of £12 per annum for five years 
being guaranteed, and to the payment of £1 per quarter per horse- 
power demanded, and 4d. per unit. 

A contract has been entered into with the Lancashire Electric Power 
Co. for supplying current in bulk, and sanction is to be obtained to the 
borrowing of £12,000 for rotary converters, transformers and switchgear, 
required at the Frederick-road station. 


TELEGRAPH AND TELEPHONE NOTES, 


Telephone Improvements.—At the meeting of the Council of the 
Liverpool Chamber of Commerce on Tuesday, Mr. Chas. Lancaster, 
chairman of the Telephone and Telegraphs Advisory Committee, 
made an interesting statement as to the intentions of the Post Office 
authorities. 

He said the Government were anxious that each meeting of the Com- 
mittee should be attended by a representative of the Post Office in order 
that every opportunity should be given for making inquiries into and 
redressing complaints and receiving suggestions for improving the tele- 
phonic service. At the second mecting Mr. Ogilvie attended and gave an 
exposition as to the contemplated developments. He told them that 
there were 200,000 initiating calls in Liverpool every day, and that in 
that respect Liverpool was only just second to London. The use of the 
telephone in Liverpool was abnormal, one out of every 30 of the in- 
habitants having a telephone, against one in every 63 for the whole of 
Great Britain ; and it was hoped that before long England would be 
nearer to one in every 10, as was the case in America. 

As to the delay in the trunk service to London, it was stated that four 


| 
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new cables were on the point of being laid between Liverpool and London, 
and that eight mere would be provided within & reasonably short time. 
The cxpenditure new being incurred in Liverpoc] would be ricre than 
£200,000. ‘The wish of the Postmaster-General wes that the eflicicncy o 
the telephone service should be improved to a poiat where the Post Office 
itself would be satisfied. .Mr. Ogilvie showed them plans in course of 
execution by which the telephone service frem Liverpool to Manchester 
would undoubtedly be as quick a: to any suburb of Liverpool. As to the 
important question of rates, now that the arbitration case had been 
settled, there would, in the course of two or three months, be a revision of 
the scales, which had been for some 18 months under consideration as 
regards both the measured rate and the flat rate measured by stages. 
When the new rates camc into force, it would depend on the system of 
counting whether satisfaction was given or not. ‘The new rates would 
probably be tentative for a term, and if there was dissatisfaction, the 
Government would consult the committee as to whether and how the 
rates should be amended. As to the automatic system of telephoning, 
experiments were to be made at Portsmouth and Leeds. 

. At the meeting of the Advisory Committee of the Manchester Chamber 
of C ommerce on Tuesday, Mr. Ogilvie attended and explained the present 
telephone situation. A great want of the service was additional under- 
ground wires, and before thcse could be provided in the quantitics neces- 
sary to meet the future development, considcrable preliminary survey 
work was necessary. Numerous schemes had been prepared for work of 
that class, and they were now being put in hand, but some considerable 
time must elapse before the Post Office would be in a position to pro- 
vide for the full requirements of the public. The conclusion of the arbi- 
tration had set free a large staff of the Post Office engineers, and also a 
corresponding number of engineers formerly employed by the. National 
Telephone Co. He hoped that in the course of the present year the 
necessary additional works would be accomplished, so as to bring the 
service into full efficiency. In Manchester the Central Exchange was at 
present equipped with apparatus of obsolete type. and arrangements 
were being made for the provision of a new central exchange at an early 
date. It was, however, a question whether that exchange should be 
equipped with a central battery manual switchboard of the pattern 
which was at present regarded as the standard or whether an automatic 
exchange should be provided. The rapid improvement in automatic 
apparatu: during the last two years made it probable that apparatus of 
that kind would supersede exchanges of the ordinary type at a very early 
date. Another problem which the Postmaster-General was dealing with 
was the provision of an underground system of trunk lines connecting 
Manchester with all the large towns within a radius of 15 or 20 miles with 
which it has intimate business relations. A scheme of underground lines 
was. proposed, and would probably be put in hand before the end of the 
i which would enable the local exchanges in all the large towns to 

directly connected with the local exchanges in Manchester, and make 
the communication between all these towns as casy and as rapid as com- 
munication between exchanges in the same town. The first cost of that 
system would be about £200,000, and a similar scheme was in prepara- 
tion for the service of towns which centre round Liverpool. 


Wireless Telegraph Notes.—The Wireless Telegraph Ordinance, 
1903, of St. Lucia, has been repealed, and has been replaced by 
an amended Ordinance, 1912. Amendment ,has also been made in 
the Sierra Leone Wireless Telegraph Ordinance, 1903. 


An oil painting of Jack Phillips, the wireless operator, hero of the 
“ Titanic " disaster, was presented to Godalming (Surrey) Corpora- 
tion on Tuesday by past and present scholars of the Grammar School 
of the town. 


BIRTH LL. 
EMPIRE NOTES. 
TITAN EN LT 


Australasia.—H. M. Trade Commissioner for Australia reports that, 
on December 11 last, the Victorian Legislative Assembly approved 
of the Government proceeding with the electrification of the Melbourne 
suburban railways, with the proviso that no tender for the supply of 
electric energy for traction purposes shall be invited or acoentes 
without the sanction of Parliament. 

The Railway Commissioners have informed the Press that arrange- 
ments are being made to accept the tenders recommended by Mr. Merz, 
which include those of Babcock & Wilcox for boiler house and equipment, 
C. A. Parsons & Co. for generating plant, Siemens Bros. & Co. for sub- 
station equipment, and the General Electric Co. (N. Y.) for train equip- 
ments, the total amount of the tenders being about £1,250,000. Options 
have been arranged to cover the balance of the requirements for the 
scheme, so that it can be completed by extensions of the present con- 
tracts. The plant to be installed at the outset will include four 10,000 kw. 
generating sets, and current will be transmitted at 20,000, and mainly 
by underground cables, from the power house at Yarraville to 12 sub- 
stations in the suburban area. After conversion to direct current it will 
be transmitted by overhead cables at 1,500 volts. ‘The linesover Flinder's- 
street viaduct wiil be the first to be converted to clectric traction, 


South Africa.—Trade Statistics.—ln a report on the trade of 
British South Africa for the ten months ended October last by H.M. 
Trade Commissioner, the following figures are given :— 

Imports (exclusive of Government stores): Electrical £799.607 


TRITUM 
INL 


. (decrease £108,156, compared with the corresponding period of 1911), 
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mining, £1,477,158 (decrease £321,588), miscellaneous machinery and 
requisites £1,895,414 (increase £125,884). There were increases of £98,000 
in imports of railway material. other than Government, and £31,000 in 
electrical fittings and posts, and decreases of £80.000 in electrical machinery 
£60,000 in electric cables and wires, and £279,000 in mining materal. 


MISCELLANEOUS NOTES. 


Dinners, &c.—The annual dinner in connection with the London 
United Tramways Employés Philanthropic Fund took place last week. 

The company’s general manager (Mr. Z. E. Knapp), who presided, said 
the year had been a record one for the fund. The annual sports produced 
£63 profit, the staff had contributed £55 to collecting boxes, and a series of 
concerts (managed by Mr. Balfe) produced £147. The grants made 
amounted to £148, and there was nearly £300 in hand. 

Mr, J. B. Mackinnon, chairman of the Fund Committee, said the staff, 
in addition to contributing to the Philanthropic Fund, raised £62 for the 
* Titanic" Fund. 


The annual dinner of the staff of the Tunbridge Wells electricity 
undertaking was held on the 28th ult., the chief engineer (Mr. R. N. 
Torpy) presiding. | 

The CHAIRMAN proposed the health of the members of the Electricity 
Committee, His short association with the works convinced him that the 
town owed great gratitude to the members of the Committee, who had 
devoted keen daterest aud business abilicv to the deaiils of the under- 
taking, 

The chairman of the Commitee (Councillor TYLOR) replied, and recalled 
the fact that he was the first person in Tunbridge Wells to have elcetric 
light in his house. The new lamp which was going to ruin them had 
proved a most valuable asset, and it was now possible to give a splendid 
ligat at a reasonable cost. The speaker paid a tribute to the valuable work 
of their late engineer (Mr. J. W. Beauchamp); but in Mr. Torpy they had 
an engineer of great experience, and one w ho, having come from a town 
similar to T unbridge Wells, was unquestionably most suitable for the 
position. lt was a great pleasure to see the staff meeting that evening 
as a happy familv, which was a good augury for the future. 

[n reply to the toast of “ The Staff’? (tendered by Councillor Edwards), 
M. J. BEMRosE said that everyone connected with the electrical profes- 
sion, however humble his position, could feel proud of his association 
“ihi kleciricitv had conferred upon humanity many great benefits. 
There was great field for research for the utilisation of a greater percentage 
of the energy stored in fuel, and there was an enormous field, too, for 
improvement in lamps. 

Mr. W. H. HaAvbEvw, who also replied, srid that Tunbridge Wells was 
the first electricity station on the hizh-tension system which paid its way 
in the first year of iis operations, "Ihe. policy of Mr. Ecauchamp of 
offering iaducements to smaller householders had been inost successful, 
30 new consumers being obtained in less than three weeks. 

Councillor J. Brows proposed the health of the wiring contractors and 
Visitors, and advocated powers being obtained by the Corporation to let 
on hire motors, electric cookers, &c. 

Messrs. J. P. STRANGE and A. H. StoNHAM replied. 


The annual dinner of the Newcastle branch of the Electrical Con- 
tractors’ Association took place on Saturday. Mr. W. Fletcher pre- 
sided, and among those present were Prof. W. M. Thornton, Messrs. 
C. Turnbull (North Shields), Windle (Sales Manager, Sunderland 
Corporation), J. Gledson, W. Cross, A. Andrews, J. Spence, Allan 
Robson, J. L. Miller (Darlington) and R. Robson (hon. secretary), 
the company numbering about 50 persons. 

The CHAIRMAN proposed the toast, “The Electricity Supply Authori- 
ties,” and said the relations between the contractors and the supply 
authorities of the district were of a very friendly character. It had been 
remarked that the use of electricity was in its infancy, but if they con- 
tinued to make the huge strides in years to come as they had done in the 
past vear it would become a very gigantic infant. 

Mr. C. ‘TURNBULL, responding, said the great trouble thev all had to 
mect was that everybody wanted something cheaper, and it appeared to 
him that the chances of getting prices up were remote. There was great 
room for more efficiency. If they could get electricity down to 2d. per 
unit the consumer would be willing to pay a reasonable price for his in- 
stallation. He thought the way to do that was by co-operation between 
the wiring contractors and the supply authorities, manufacturers and 
every one in the trade, in order that they might be able to get cheaper 
materials. He believed that many of their wires could be made with 
something cheaper than copper, and that installations might be made to 
cost about a quarter the cost of rubber. But if they were to experiment 
in that direction they should. have some kind of testing authoritv, which 
would examine all materials put forward, and would not pass any mate- 
rialto come into general use until they were satisfied that it would be good. 

Mr. J. GLEDSON gave " The Electrical Contractors’ Association.” 

Mr. R. Rowson responded and apologised for the absence of the presi- 
dent (Mr. Shaw). The Contractors’ Association was started at West 
Hartlepool 13 years ago, and three months aftetwards the Newcastle 
branch was formed. ‘The Association had devoted much of its time to 
opposing bills in Parliament. lt had been very successful in that respect, 
especially in getting clauses altered in favour of their trade ; but there 
were times when they thought that if their energies had been expended 
in other ways they might have increased their me mbership. He thought 
it was about time that the Association, instead of de ‘voting all its energies 

to fighting corporations and municipal trading, devoted some of its time 


to fair trading. Negotiations had been entered into with the Manufac- 
turers’ Association for fair trading, by allowing the buyer to have a legi- 
timate profit. | 

Mr. A. ANDREWS proposed the toast ‘‘ The Kindred Electrical Trades.” 

Mr. J. SPENCE, who acknowledged, said that with regard to the ques- 
tion of preferential tariffs, the manufacturers were in a peculiar position. 
Although they did not want to offend the contractor, there were other 
interests as well. The manufacturers had no desire to injure any other 
interest, and especially that of the contractors, whom they looked upon 
as their very best friends. The question of preferential treatment was a 
very difficult one to discuss, but he could assure the contractors thai this 
matter was receiving serious consideration. 

The second ennuel dinner of the staffs of York Corporation elec- 
tricity, tramwavs and destructor departments took place on Friday. 

Ald. Meyer (chairman of the Electricity and Tramways Committee), 
presided, and several other members of the Corporation and Mr. J. W. 
Hame, manager of the departments, were also present. 


Exhibitions.— The second annual Mining Exhibition will be held 
at Johannesburg (Transvaal) in April next, under the management 
of the Chemical, Metallurgical and Mining Society of South Africa. 

The exhibits will include safety and rescue appliances, besides mining 
and metallurgical apparatus. Applications for space should be sent to 
Mr. F. Rowland, S. A. School of Mies Building, Johannesburg. 

At a meeting of representative citizens in Glasgow on Tuesday a 
resolution was adopted proposing a Glasgow exhibition for 1915 or 
1916. 


Ghent International Exhibition.—Very complete arrangements 
have been made in order to obviate the risk of fire at this exhibition. 
It is safe to say that there will never be another serious fire at an 
international exhibiton. How fully the lessons of Brussels have been 
learned is well shown by the arrangements which have been made 
by the authorities of the Ghent International Exhibition. A special 
water supply has been installed quite distinct from all other water 
supplies, and the grounds are mined in all directions by water mains, 
the largest of which are 300 mm., while the greater number are 
200 mm. and 150 mm. in diameter. These mains serve the hydrants 
scattered throughout the grounds and pavilions, In no part of the 
exhibition are two hydrants more than 50 metres apart, the average 
distance being considerably less. The water supply itself is derived 
from the river Scheldt by means of large automatic pumps at a 
pressure of 5 atmospheres, and the hydrants will consequently be 

capable of throwing water to the top of any of the buildings. All 

buildings are isolated, and in no place less than 10 metres apart. A 
special fire brigade station is also being installed by the Municipal 
Fire Brigade in the centre of the exhibition, and equipped with motor 
fire engines and a staff of 25 men. A supply of electric fire-alarms 
connecting with the fire station will also be in operation just as in 
the London streets. while hand extinguishers will be placed in all 
buildings. 'The British section will have yet another safeguard 
in the fact that the floors are laid direct upon the ground and all 
platforms packed with earth. 


Lewes.—The ci muey, 80ft. high, at the electricity works at 
Lewes, fell on Mond:.y night from a cause which is at present un- 


known. No injury to the machinery or interruption of supply 
followed. 


Osram and Robertson Social and Athletic Club.—The fancy dress 
dance held on Saturday last was a great success, and, despite the 
inclement weather, about 300 people were present. 

Prizes were offered for the best fancy costumes, and the judging 
resulted as follows : Ladies : 1st, Miss Palombo (Lady Gainsborough) ; 
2»d, Miss Braeyshaw (Indian lady) ; 3rd, Miss Bignell (Charles 1.) ; 4th, 
Miss Ritchie (Pompadour). Gents: Ist, Mr. Woodward (Skipper); 
2nd, Mr. Cook (Cowboy). Mrs. C. Wilson kindly presented the prizes, 
to whom a hearty vote of thanks was accorded, and Mr. Wilson, on 
behalf of Mrs. Wilson and himself, suitably replied. Amongs the com- 
pany were: Mr. and Mrs. Hirst, Messrs. M. Railing and Sells, and Mr. 
and Mrs. Sheppard. The party broke up about midnight, after having 
spent an enjoyable evening. The M.C.s were Messrs. Pluck and Minson. 


Presentations.—On the occasion of his leaving Ilkeston to take up 
an appointment at Bexley Heath, Mr. H. P. Stokes was enter- 
tained to dinner on the 22nd ult. by a number of members of the 
Council and some prominent townspeople. 

After the dinner the Mayor (Mr. Councillor F. P. Sudbury) made the pre- 
sentation. In asking Mr. Stokcs to accept a silver tea urn, he spoke of 
the very high esteem in which he had been held, of the hard work done, 
and of the satisfac tory state in which the electricity and tramways depart- 
ments were, and wished Mr. Stokes every success in his future life. The 
inseri ption on the presentation was: * To Mr. and Mrs. H. P. Stokes as a 
toki a of sincere regard, from a few Hkeston friends. Jan. 22, 1913.” 

At a meeting of the employes, the chief inspector of tramways alio 
presented Mr. Stokes on behalf of the employés with a silver eake basket. 

On Thursday last Mr. R. W. Smith-Saville was presented by the Dar- 


wen tramway stati with a silver rose bowl upon his retirement frem the 
position of engineer and manager. 
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Cables, Flexible Cords, Insulating Materials, Arc Lamps, Carbons, 
Carbon Brushes, &c. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for the Supply of Materials for one year, including 
timber, wood troughing, meter boards, castings, &c., under- 
ground cables, house cables, flexible cords, rubber goods. 
insulating materials, tools, ironmongery, general and engine- 
room stores, arc lamps, carbons and carbon brushes, &c. Tender 
forms, &c., from 19-20, York-place, Baker-street, London, W. 
Tenders to the town clerk, Mr. James Wilson, Town Hall, 
Marylebone-lane, W., by noon of Wednesday, Feb. 26. See 
als» an Advertisement. 

Converting Plant.— 

The Council of the Metropolitan Borough of St. MARYLEBONE 
also invite tenders for the supply of Converting Plant. Specifica- 
tions and tender forms, &c., may be obtained from the general 
manager, Mr. A. H. Seabrook, 19-20, York-place, Baker-street, 
W., or of the Station Superintendent, Richmond.street, Edg- 
ware-road. Tenders to the town clerk, Mr. JAMES WILSON, by 
noon of Wednesday, Feb. 12. See an advertisement. 


Arc Lamp Carbons, Cables, Coal, Fuse Boxes, Incandescent Lamps, 

Joint Boxes and Meters. 

ILForp Urban District Council invite tenders for the supply 
during the vear ending March 31, 1914. of Arc Lamp Carbons, 
Cables, Coal, House Service, Fuse Boxes, Incandescent Lamps 
(carbon and metal filament), Joint Boxes and Meters.  Specifica- 
tions, condition and forms of tender from the chief engineer, 
Mr. Arthur H. Shaw, M.I E.E.. Electricity Works, Ley-stre»t, 
and tenders to the town clerk, Mr. Adam Partington, Town 
Hall, Ilford, by noon of Tuesday, Feb. 25. See an advertise- 
ment. 

Power Transmission Line Material. 

Sealed tenders will be received at the office of the HYDRO- 
ELECTRIC POWER COMMISSION OF ONTARIO until noon of 
Monday, March I7, for material required in the construction 
of about 125 miles of transmission line, to operate at 110,000 volts, 
as follows: Galvanised Steel Towers, special Crossing Towers, 
Copper Cable, Aluminium Cable, Insulators, Galvanised Malle- 
able Iron and Pressed Steel Clamps. Plans, specifications and 
forms of contract may be seen at the Board of Trade, 73, 
Basinghall-street, London, E.C. Tenders, addressed to the 
Chairman of the Commission, the Hon. Adam Beck, 709, 
Continental Life Building, Toronto, Canada. See an advertise- 
ment, 

Turbo-Alternator. 

DEnBv Corporation invite tenders for one 2,000 kw. Turbo- 
alternator. Specifications and form of tender from the borough 
electrical engineer, Mr. T. P. Wilmshurst. and tender: to the 
Town Clerk, 15, Tenant-street, Derby, by noon Wednesday, 
Feb. 19. See an advertisement. 

Motor Alternators. 

OLDHAM Corporation Electricity Committee invite tenders 
for the supply, delivery and erection of two 500 kw. Motor 
Alternators. Specifications, &c., from the borough electrical 


engineer, Mr. S. Wilmott Newington. Tenders by noon of 
Friday, Feb. 21. See an advertisement. 
Electric Lamps, &c. 


EpMONTON Guardians want. Fiender (by 9a.m. Feb. 26) for 
supply of electric Lamps, lronmongery, &c. Forms of tender 
from the Clerk, The Grange, White Hart-lane, Tottenham, 
London, N. 

Electric Lamps and Fittings, &c. 

KENSINGTON (London) Guardians want tenders by 3 p.m. 
Feb. 27 for 12 months’ supply of Electric Lamps and Fittings, 
Engineers’ Fittings, &c. Forms of tender from the Clerk, 
Marloes-road, Kensington, W. 

Electric Crane. 

Tenders are invited by Messrs. C. A. Parsons & Co.. Heaton 
Works, Newcastle-on-Tyne, for the Supply of a 10-ton Single- 
Motor Jib Crane. 

Arc Lamp Carbons. 

St. Pancras (London) Borough Council invite tenders for the 
supply of Arc Lamp Carbons. Specifications, &c., from the 
Electricity Department Offices, 57, Pratt-street, N.W., and 
tenders to the town clerk (Mr. C. H. F. B»rrett), Town Hall, 
Pancras-road, N.W., by noon March 4. 


MGE 


INVITED. 


TUI MESS 


Electrical Sundries, &c. 

LoxpoN County CouNcrL Asylums Committee want tende! 
by 1] a.m. Feb. 10 for 12 months’ supply of Electrical Sundries, 
and for definite quantities of Electric Lamps. Forms of tender 
from 6, Waterloo-place, London, S.W. 

Car Shed Lighting. 

Lonpon County Council require tenders by 11 a.m. Feb. 25 
for wiring the Camberwell and Cressy-road car sheds. Speci- 
fications, &oc., from the Clerk, Spring-gardens, S.W. 


Tramway Stores, including Tramcar Meters, Motor and Controller 
Parts, Overhead Equipment, Cables, Lamps, Carbons, &c. 
The Tramways Committee of MANCHESTER Corporation 
invite tenders for the supply of Oxygen and Acetylene Gas, 
Tramcar type ampere-hour Meters, &c., and for General Stores, 
including Motor and Controller Parts, Armature and Field 
Coils, Resistances, Motor Cases, Trolley Poles, Lightning 
Arresters, Lamps, Car Switches, Telephone and Testing Instru- 
ments, Carbon Brushes, Arc Lamp Carbons, Overhead Equip- 
ment, Trolley Heads, &c., Cable, &c. Schedules from the 
general manager (Mr. J. M. McElroy), and tenders to the 
chairman of the Tramways Committee, 55, Piccadilly, Man- 
chester, by 10 a.m. Feb. 18. 
Tramways and Electricity Supply Departments’ Stores and Materials. 
The Tramways and Electricity Committee of BELFAST 
Corporation invite alternative tenders for one or three years’ 
supply (commencing Apr. 1, 1913) of various Stores, including 
lubricator and gavge glasses, packings, oils, rubber and asbestos 
goods, tools, incandescent lamps, solder, trolley wire and over- 
head line material, v.b. insulated cable, bitumen, tape, joint box 
compound, fuse wire, wood and stoneware troughing. conduits, 
c. and w.i. pipes, feeder and section pillars, arc lamp carbons, 
electricity meters, &c. Form of tender and further particulars 
from the city electrical engineer, Mr. T. W. Bloxam, Kast Bridge- 
street., Belfast. Tendersto the Town Clerk, by 10 a.m. Feb. 24. 


Carbons ; Joint, Junction and Fuse Boxes, Meters. 

BnisTOL Electrical Committee invite tenders for 12 months’ 
supply of the following: Arc Lamp Carbons, Joint, Junction and 
Fuse Boxes, a.c. Wattmeters and d.c. Mercury Type Ampere- 
Hoür Meters. Specifications from the engineer and general 
manager, Mr. H. Faraday Proctor, M.LC.E., M.I. E. E., to whom 
tenders are to be delivered by 10 a.m. of Feb. 14. 


Turbo-Alternator, Surface Condenser and Air Pump. 

ABERDEEN Corporation invite tenders for the supply. delivery 
and erection at their Millburn-street electricity works of one 
3,000 kw. Turbo-Alternator, with Surface Condenser and Air 
Pump. Specification, &c., from the city electrical engincer 
Mr. J. Alex. Bell, to whom tenders by noon, Feb. 10. 


Arc Lamp Carbons, Globes, Insulated Wires, Joint Boxes, Meters, &c. 

HAMMERSMITH (London) Borough Council invite tenders for 

the supply of stores for the year ending March 31, 1914, in- 

cluding Are Lamp Carbons and Globes, Electric Light Sundries, 

Insulated Wires, Cable Joint and Fuse Boxes, Electricity Me‘ers, 

Engineers’ Tools, Steam Tubes and Fittings, Screws, Bolts, &c. 

Form of tender, &c., from Mr. G. G. Bell, 85, Fulham Palace-road, 

W., and tenders must be delivered to the town clerk, Mr. Leslie 
Gordon, Town Hall, Hammersmith, by 4 p.m. Feb. 5 


Coal; and Annual Supplies, including Cables, Lamps, &c. 
LEEDS Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack, smudge or similar 
material) required for the clectric lighting department during 
the year ending April 30, 1914 ; and for various goods required 
by the department during the year ending March 21. 19, 14, 
including Iron and Steel Bars, Angles, Plates. &c., w 
Tubes and Fittings, Copper Bars, Strip, Wire, Lead, Tools, 
Oils, Paints, Varnishes, Indiarubber-covered Cables, Mains, 
Boxes and Fittings, Jointing and Insulating Materials, Electric 
Lamps, &c. Schedules, conditions of contract, &c., from 
Mr. Wm. T. Green, Electric Lighting Department. 1. Whitehall- 
road, Leeds. Tenders to the Town Clerk, by 10 a.m. Feb. 19. 


Electrical Sundries, Coal, Copper Bonds, Trackwork, &c. 
LEEDS Tramways Committee require tenders by 10 a.m. 
Feb. 17 for one year’s supply of Electrical Sundries, Chemicals, 
Castings, Ironmongery, Oils, Paints, Varnishes, &c., for Coal foc 
six, nine or 12 months and copper bonds. &c., and reconstruction 
of track. Forms of tender, &c., from the General Manager. | , 
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Ligating Fittings, Insulating Materials, Cable, Wires, &c. 
HaurrFAx Corporation want tenders by Feb. 17 for 12 months’ 
supply to their tramway department of Lighting Fittings, Insula- 
ting Materials, v.r.Cable. Copper and Phosphor BronzeWires, Steel 
Binding Wire, Oils, Paints, Varnishes, Overhead Line Material, 
Castings, &c. Forms of tender from the Tramways Engineer. 
Lighting Fittings, Electrical Accessories, Cables. Meters, &c. 
HaLrFAX Corporation also require tenders by Feb. 17 fcr 


Lighting Fittings and Electrical Accessories (including Lamps, | 


Switches,Tape. &c.). v.r. Cables and Phosphor Bronze Telephone 
Wire, e.h.t. Cable, Lt. Lead-covered and Armoured Cables, a.c. 
and d.c. Meters, &c.. for 12 months for the clectricity depart- 
ment. Forms of tender, &c., from the Electricity Offices, 
Foundry-street, Halifax. 

Cut-outs, Service Boxes, Carbons, &c. 

BECKENHAM Urban Council require tenders by 4 p.m. Feb. 19 
for supply of house Cut-outs and Service Boxes. Arc Lamp 
Carbons, Oils, &c. Forms of tender from the Council Offices. 

Mixed-Pressure Turbine Plant. 

GRIMSBY Corporation invite tenders for a 1,000 kw. Mixed- 
Pressure Turbine and c.c. Dynamo. with Condensing Plant. 
Specification, &c., from the borough electrical engineer, Mr. 
W. A. Vignoles. M.LE.E.. Electricity Works, Grimsby, to 
whom tenders are to be delivered by first post Feb. 11. 

Motor-Driven Air Compressor Plant. 

The Committce of Visitors of the EssEX AND COLCHESTER 
Lunatic ASYLUMS invite tenders for the supply and erection of 
the following plant for Several's Asylum, Colchester :—Dupli- 


cate Motor-Driven Air Compressor Plant complete with Pipe- 


work, Cables, Switcbgear and all Accessories, utilising one com- 
pressor already on site. Plans and specifications may be seen 
at, but not obtained from, the offices of the consulting engineer, 
Mr. W. C. C. Hawtayne, 9, Queen-street-place, London, E.C. 
Tenders, to the Clerk to the Visiting Committee, Mr. H. H. 
Gepp, 57, New-street, Chelmsford, by noon, Feb. 10. 

Cable and Jointing Material, Meters, Fuses, &c. 

BreRMOoNpsEY (London) Council want tenders by Feb. 17 for 
one years supply of Cable and Jointing Material, Conduits, 
Electricity Meters, &c. Forms of tender, from the Town Clerk. 

Boilers, Economisers, Pumps, Conveying Plant, Pipework, &c. 

DvuBLIN Electricity Committee want tenders by noon Feb. 13 
for Water-tube Boilers, Economisers, &c. Specifications from 
the City Electrical Engineer. 

Turbo-alternators, Condensing Plant, Water-tube Boilers, &c. 

Borrow Electricity Committee require tenders by noon 
Feb. 13 for supply and erection of Turbo-alternators, with 
Condensing Plant, Water-tube Boilers, &c. Specifications from 
the Borough Electrical Engineer. 

Switchgear, Water-softening Plant, Pipes, &c. 

ASHTON-UNDER-LYNE Electricity Committee want tenders 
by noon Feb. 19 for h.t. Switchgear, Water-softening Plant, 
Bteam, Exhaust and Feed Pipes, Tanks, &c. Specifications, 
&c., from the Borough Electrical Engineer. 

Insulating Materials, Fuse Boxes, Switches, Motors, &c. 

BLACKBURN Electricity Committee want tenders by noon 
Feb. 15 for one year's supply of Insulating Materials, House 
Service Fuse Boxes, Switches. &c., Motor and Starting Switches, 
&c. Specifications, from the Borough Electrical Engineer. 

Alternator, Steam Turbine, Rotory Convertors and Boiler. 

DaRLINGTON Corporation want tenders by Feb. 17 for 1,000 kw. 
Alternator, coupled to Steam "Turbine, 750 kw. and 250 kw. 
Rotary Convertors, and Watertube Boiler to evaporate 15,000 Ib. 
per hour. Specifications from the Borough Electrical Engineer. 

Meters, Cables, &e. 

Hornsey Council require tenders by 4 p.m., Feb. 24 for supply 
of electricity Meters, Cables, Cable Stores, &c. Forms of tender 
from the Electrical Engineer, Tottenham-lane, London, XN. 

Cables, Jointing Materials, Carbons, Meters, Lamps, &c. 

WaLtHaustow Urban Council require tenders by 5 p.m. 
Feb. 28 for 12 months’ supply of cables, Jointing Materials, 
Electrical Fittings and Accessories, Carbons, MetersJ&c. Forms 
of tender from the Electrical Engincer. 

Meters, Joint Boxes, Lamps, Troughing, Insulators, &c. 

BATTERSEA (London) Council want tenders by noon Feb. 12 
for 12 months’ supply of Electricity Meters, Joint Boxes, Carbon 
and Metal Filament Lamps, &c. Forms of tender from the 
Engineer, Electricity Works, Lombard-road, S.W. 

Oil Engine and Generator. 

FINCHLEY Council require tenders by 4 p.m. Feb. 17 for supply 
and erection of a 300 nz.H.P. Oil Engine, coupled to 200 kw. 
E.C.C. Generator. Forms of tender, from the Electrical Engineer. 


Rail Joint Welding. 


STOCKPORT Corporation want tenders by Feb. 15 for the Weld- 
ing of 2,000 Tramway Rail Joints. Specifications, &c., from the 
manager and enginoer. 


C.B. Telephone Switchboard. i 
-` Fenders are invited up to March 5 for the supply of one 
section of a Common Battery Switchboard, &c., to the Post- 
master-General's Department in SOUTH AUSTRALIA. "Tender 
forms, &c., from the Commonwealth Offices, 72, Victoria-st., S.W. 


Alternators, Rotary Converters, Boiler House Equipment,Building,&c. 
_ The Agent-General, on behalf of the Government of WESTERN 
AUSTRALIA, invites tenders for certain plant in connection with 
an electric power station and sub-station at Perth, the erection 
of Power Station Buildings and complete Boiler House Equip- 
ment, Turbo-Alternators and Rotary Converters  Specifica- 
tions, &c., from the Agent-General, 15, Victoria-street, London, 
S.W. Further information from the consulting engineers, 
Messrs. Merz & McLellan, 28, Victoria-street, K.W. Tenders, 
to the Agent-General, by Thursday, Feb. 27. 


Rotary Converters. 


Tenders are invited for the supply, delivery and erection in 
Melbourne of four 1,500 kw. Rotary Converters for the City of 
MELBOURNE. Specification, &c., from the Agents for the 
City Council, Messrs, Moellwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C. "Tenders, to the 
Chairman of the Electric Supply Committee, Town Hall, Mel- 
bourne, by 2 p.m., Feb. 21, 1913. 


Generating Plant and Distribution System. 


The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
‘until noon, March 31, for the installation of Electric Light at 
DAMIETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. 


Rails, Bonds, Wire, Insulators, &c. 


The City Commissioners, REGINA, Bu katehewdti Canada, 
require tenders by noon Feb. 24 for supply of 2,140 tons Steel 
Rails, with Bolts, Nuts, &c., 9,690 Copper Rail Bonds, 21 miles 
h.d. Trolley Wire, I6 miles Stranded Copper Wire, 10 miles 
Soft-drawn Iron Wire, Insulators, &c. Specifications, from 
Mr. H. Doughty, Superintendent, Regina Municipal Railway. 


Transmission Line Material. 


The General Purchasing Officer of the Isthmian Canal Com- 
mission, WASHINGTON (D.C.), will receive tenders until 10:30 a.m. 
Feb. 15 for the following material for the Cristobil- Balboa 
electric transmission line, in the Panama Canal Zone :—1,450 
Single and 200 Double-track Span Bridges, 2,000,000 ft. No. 00 
Bare Copper Wire, 4,000 Suspension Type and 2,500 Strain Type 
Three-unit Insulators, and 1,000 Ground Plates. Specifications, 
&c., may be seen at 73, Basinghall-street, London. E.C. 


EULALIA PREPARA 
TENDERS RECEIVED AND ACCEPTED. 
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Eastbourne Town Council have accepted the tender of the British 
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Westinghouse Electric & Mfg. Co. for the supply and erection of a 


ond 


500 kw. turbo-alternator (without condensing plant), running at 
3,000 r.p.m., for the sum of £5,226, The turbine is of the pure 
impulse type; 15 other tenders were received. 

Liverpool Corporation have accepted the following tenders for 
plant at the Lister Drive power station :— 

Babcock & Wilcox, six boilers with chain grate stokers, induced draught 
fan (with motor), gravity bucket coal conveyor and motor, overhead 
coal bunkers and floor for supporting economisers, flues and fans; E. 
Green & Son, six economisers; Jos. Crawford, four induced draught 
fans and control panels, motors and platform. 

Stepney Borough Council have accepted an offer by Wm. Geipel & 
Co. to supply 28.000 Henrion flame arc lamp carbons at 14s. 6d. per 
100, less 50 per cent. The tender of Strachan & Henshaw has been 
accepted at £2,722 for extending the telpher track and coal-handling 
apparatus at Limehouse station. 

Prahran & Malvern (Victoria) "Praiiw avs Trust have accepted 
the tender of Siemens Bros. Dynamo Works for automatic reversible 
booster and switchgear. £971. 

Salford Council have accepted the tender of the A. E.G. Electric 
Co. for the supply of 500 electric lamps at 30s. per dozen, less 273 per 
cent., and also the tender of W. T. Henley's Telegraph Works Co. 
for annual supply of wire to the tramways department. The tender 
of Mather & Platt has also been accepted (at £635) for the supply and 
delivery of filtration plant at the electricity works. 


THE 


ELECTRICIAN, FEBRUARY 7, 


865 


amps rH 


1913. 


| 


— 


| 


(== 
ZAS 


FINANCIAL 


I TINTI 


l 


[n 


COMPANIES' MEETINGS AND REPORTS. 


CITY & SOUTH LONDON RAILWAY CO.—The report of the directors 
for the half-vear ended Dec. 31 states that the receipts from all sources 
amounted to £83,877. 45. 2d., and the cost of working was £42,941. 2s. 6d., 
leaving a profit of £40,936. Is. 8d. Inclusive of the balance brought 
forward, the net revenue aceount shows an aggregate total of £43,130. 3s. 
4d. After making provi-ion for the debenture stock interest, rent charge 
and the transfer to renewal fund of £1,500, a balance remains available 
for dividend of £27, 538. 15. 54. Out of this sum the directors recommend 
that the full dividend of 5 per cent. per annum be paid on the preference 
stocks and that a dividend at the rate of } per cent, per annum be paid 
upon the consolidated ordinary stock for the half-vear, leaving £2,588. 
ls. 5d. to be carried forward as against 1} per cent. and £2,814. 16s. Sd. 
carried forward at Dec. 31 last year. 12,018,874 passengers were carried, 
compared with 12,510,728 in the June half-year, and 12,840,839 in the half- 
year ended Dec., 1911. ‘The decrease in traffic receipts was spread very 
generally throughout the line, and about one-fourth of the whole amount 
was in bookings withother companies. The directors attribute this mainly 
to the extensive and general development of motor omnibuses, which, by 
direct competition and by intersecting routes, have diverted much of the 
trafic which formerly eame to the system. The directors, foresceing that 
the reduction in receipts had not reached its limit, decided that the interests 
of all classes of stockholders would be best served by arriving at an 
arrangement with a larger company, and after anxious consideration and 
some delays, a scheme was negotiated with the Underground Electric 
Railways Company of London. Approximately, 99 per cent. of the 
consolidated ordinary stock of the company has, in pursuance of the 
scheme, been transferred to the Underground Company. The directors 
who have resigned in accordance with the scheme are Messrs. Gooday, 
Reward and Tate, and in their places have been appointed Mr. Albert 
H. Stanley (managing director), Mr. Thomas C. Jenkin and Admiral Sir 
Cyprien A. G. Bridge, G.C.B. The appointment of Mr. Jenkin to a seaton 
the board involved and was preceded by his resignation of the office of 
general manager, and it is satisfactory io be able to announce that ia his 
new capacity Mr. Jenkin's devotion and experience will still be at the 
service of the company. The company’s bill for enlarging the tunnels, 
for new rolling stock and electrical equipment, &c., will be submitted at a 
special meeting to be held at the conclusion of the ordinary mectiag, as 
will the London Electric Railway Company's bill to authorise a physical 
junction near Euston, between the City and South London and the 
Charing Cross, Euston and Hampstead lines. The junction will enable 
up-to-date trains to run from Edgware, Golder's Green, Highyate, &c., 
through the City and South London Company's enlarged tunnels to 
Euston, King’s Cross, the City, London Bridge and Clapham Common. 
In future the accounts will be made up vearly, and one ordinary general 
meeting only will be held in January or February in each year. The 
directo.s, however, will declare interim dividends in July or August. 

CENTRAL LONDON RAILWAY CO.—The capital expended during the 

half-year ended Dec. 31 was £53,148. 2s. 4d. The traffic receipts were 
£131.028, an increase of £5,222 over 1911, and the gross receipts were 
£144,455, an increase of £5,903. The working expenses were £76,328, 
an increase of £2,632, and the balance was £68,127, an increase of £3,271. 
After providing for interest on debenture stock and other payments, and 
including amount brought forward, the available balance is £85,419.118.7d. 
compared with £83,170. 10s. 10d. After deducting £6,739. 7s. 6d. for 
interest on the 4} per cent. preference stock there remains £78,680. 4s. ld., 
out of which the directors recommend the declaration of dividends at 
rate of 3 per cent. per annum on the undivided ordinary stock, and at 
rate of 4 per cent. on the preferred ordinary stock for the half-year, and 
at ra'e of 2 per cent. per annum on the deferred ordinary stock for the 
whole year, leaving a balance of £27,218. 2s. 7d. The number of pas- 
sengers carried was 18,690,033, against 18,076,996 in 1911. "The exten- 
sion of the railway to Liverpool-street was opened for traffic on July 28, 
and the Broad-street station booking offices on Oct. 10 last. The pro- 
posals of the Underground Electric Kailways Co. of London having been 
a^cepted by the holders of over 75 per cent. of the ordinary, preferred 
ordinary and deferred. ordinary stock, the offer has now become bind- 
ing on the Underground Company. Lord Esher retired from the board 
in O tober and Sir Henry Babington Smith was c'e: ed in his place. 

CHLORIDE ELECTRIC STORAGE C9. (LTD.;—4An extraordinary general 

meeting will be held on Wednesday next for considering two reselutions— 
(1) to declare a bonus dividend of 7s. 6d. per share on the issued ordinary 
shares out of the undivided profits of the company, and (2) to authorise 
the directors to satisfy as far as practicable the bonus dividend of 7s. 6d. 
per share on the issued ordinary shares already declared by the allotment 
to the ordinary shareholder of further ordinary shares of £1 cach, and also 
to issue as ordinary shares the 19,344 unissued shares.' 


CONSOLIDATED DIESEL ENGINE MANUFACTURERS (LTD.)—The 
directors have issued a report dealing with the progress made by the 
company since its incorporation, in which it is stated that many im- 
portant coniracis have been booked, both by the company and its 
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associates (Messrs. Carels Freres), including 2,500 B.H.P. for electricity 
supply in Roumania, 2,000 B.H.P. in Belgium, 1,500 B.H.P. in France, 
1,000 B.H.P. in Russia, 1,000 B.H.P. for engineering works in England, 
900 B.H.P. for an electricity supply station in London, and over 3,700 B.H.P 
for other contracts in Roumania, France, England and India, together 
with a number of smaller engines in sizes ranging from 60 B.H.P. to 
300 B.H.P. It is stated that Messrs. Carels are exceptionally busy, the 
shops being full of profitable work. The two-cycle Diesel engine, of 
which Messrs. Carels were the pioneers, has become a marked success, 
and this tvpe of engine has made it possible to construct units in large 
sizes suitable for almost any purpose. A 1,000 B.H.P. engine in one 
cylinder has been running for about a vear, and the results are eminently 
satisfactory. The Carels marine Diesel engiaes, which are built on the 
two-cycle principle, have also given excellent results. Vessels fitted with 
these engines have successfully completed their trials, and are now 
engaged in regular work. The extensions to the works at Ghent are well 
advanced, the buildings being nearly completed, and it is anticipated 
that the new machine tools will be placed in the shops shortly. Xub- 
stantial additions have been made to the test bed and also to the offices. 

The principal members of the staff for the Ipswich works have been 
appointed, and are at present engaged either in London or at the works 
at Ghent, qualifying for their future duties. The construction of the 
works has not progressed as fast as was anticipated owing to various 
obstacles having to be overcome during the preliminary stages. The 
land has been sccured on reasonable terms, and satisfactory arrangements 
have been concluded with the railway company as regards the siding, 
freights, &c. The greater part of the foundations for the buildings is 
completed, and the structural work is in course of erection. One section 
of the shops will be built first, and as soon as this is ready a number of 
the staff will be transferred to Ipswich to carry on the preliminary work, 
upon which they are now engaged either in London or Ghent. Patterns, 
jigs, &c., have been put in hand, so that no time be lost in commencing 
the construction of the engines proper. 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD)—Thc directors’ report 
for the half-vear ended Dec. 31, 1912, states that the amount available for 
division is £63,852. 18s. 9d., out of which it is recommended that dividends 
be paid for the half-year at the rate of 6 per cent. per annum (less tax), 
on both the preference and ordinary shares, and that £10,000 be set 
aside towards renewal of permanent way, £2,000 to accident insurance 
reserve and £5,000 to reserve and renewals fund, leaving £11,257. 18s. 9d. 


! to be carried forward. Though no accounts will be published or meeting 


held in August in future, dividends will be paid half-yearly as heretofore. 

LANARKSHIRE TRAMWAYS CO.— Mr. A. R. Monks, who presided at the 
meeting on Tuesday, said that the traffic receipts showed an increase for 
the first half of the past year of £568, and for the second half an increase 
of £1,891, a total of £2,459. Receipts for the first half were largely 
affected by the coal strike, and but for that strike they would have 
shown a further increase of about £2,500. Power costs showed an in- 
crease of £177, due to higher prices for coal. Traction expenses were 
£2,287 more than for the previous vear, nearly £2,000 of which was due to 
increased maintenance charges for permanent way and electrical equip- 
ment of line. ‘The net increase in expenses was £4,062, so that 
their gross profits were £1,600 less than for 1911. That was offset to the 
extent of nearly £1,200 by the reduction of payments to local authorities. 
The balance profit allowed payment of a 6 per cent. dividend for the half- 
vear, making 5} per cent. for the year. 


LIVERPOOL OVERHEAD RAILWAY CO.—The gro's receipts for the 
half-year ended Dec. 51 ameunt to £43,984. los. 6d. and the working 
expenses to £28,868. 18s. 5d. 6,297,516 passengers were curried, 
age 5,758,506 in the corresponding period of 1911. In consequence 
of ill-health Sir William B. Forwood has resigned his position as chair- 
man of the company. After deducting interest on mortgage deben- 
tures and on calls paid in advance, provisions towards cost of adjust- 
ment of loan capital, &c., and adding balance brought forward, the 
balance is £14,838. 18s. 6d. The directors recommend the declaration 
of dividends at the rates of 5 per cent. per annum on the preference 
shares and 2} per cent. per annum on the ordinary shares, leaving 
£4,913. 1s. 6d. to be carried forward. _ 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting 
on Wednesday the chairman (Lord Bessborough) referred to the great 
advantage derived by the company from the establishment of electric 
traction, and said the running and time-keeping of the electrical services 
had been quite satisfactory during the whole of the period. On only 
two or three occasions had there been an interruption of more than a few 
minutes. For that result great credit was due to the London Electric 
Supply Corporation. A good deal had been said from time to time as 
to the maintenance of the overhead equipment. A considerable portion 
of that had been erected over five years, and up to the present they had 
not discovered any material deterioration. In fact, the cost of the 
maintenance of the whole of the overhead equipment since it was first 
erected had been £2,927, which worked out at the low figure of £21 per 
mile per annum. The other conditions of maintenance had proved 
eoually satisfactory. Those results had naturally led the board to con- 
sider whether it was advisable to extend the electrical equipment to 
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the remainder of the company’s suburban system of railways—namely, 
the portion lying within the area between London and Croydon, Purley 
and Coulsdon, on the direct line to Brighton, and London and Sutton and 
Cheam, on the direct line to Portsmouth. ` After a thorough examination 
of the whole subject, and in view of the success already attained by 
electrical working, the board decided to equip the lines mentioned. Con- 
tracts would be en ercd intoshortly with the Metropolitan Carriage, Wagon 
and Finance Company to supply the motor coaches, and with Messrs. 
Robt. W. Blackwell & Co. to carry out the overhead construction. The 
whole of the work would most probably take a period of about four veara 
to complete, but as the sections were finished electric traction would be 
immediately introduced, and it was anticipated that a further important 
part of the suburban service would be working electrically in 18 months. 


LONDON ELECTRIC RAILWAY CO.— Lord Geo. Hamilton, who presided 
at the meeting last week, stated that the capital powers had been in- 
creased by £700,000 (with £200,000 additional borrowing powers) by the 
London Electric Railway Act, 1912, and by £600,000. additional (and 
£200,000 additional borrowing powers) by the Eduware and Hampstead 
Railway Acts, 1902 and 1912. The amount spent on capital account 
during the half-vear was £279,322, of which £159,251 was on the extension 
from Golder’s Green, £39,850 on the Paddingion extension, £35,223 on 
the Charing Cross extension and £14,518 on Earl’s Court escalator. Gross 
revenue receipts amounted to £376,710, an increase of £10,520 over the 
corresponding period of 1911. The expenditure showed an apparent 
decrease of about £8,206, but in order to get a true comparison the figures 
for the half-year under review must be increased by the rent for the Lots- 
road power house (£16,492), as the expenditure for the corresponding 
period included interest, &c., on capital as part of the cost of current. 
‘There was, therefore, an increase in the expenditure of about £8.300, of 
which £4,000 was increase in cost of train working, due principally to 
increased cost of coal. The car-mileage showed an increase of 351,210 
(3:85 per cent), while the passenger receipts per car-mile were 8:87d., com- 
pared with 9-01d. The percentage of operating expenses to gross earnings 
was 43-19 per cent. (against 42-12 per cent.) ‘They proposed to pay the 
full dividend on the 4 per cent. preference stock (£63,473) and a dividend 
at the rate of 1 per cent. per annum on the ordinary shares (£46.639), 
leaving £3,107. 4s. to carry forward. Hesaid the workon the Paddington 
and Charing Cross extensions involved many complicated engincering 
problems, but it was progressing satisfactorily, and it was hoped that both 
extensions would be opened for traffic either in the late summer or the 
early autumn of the present year.” The contract for work by which they 
connected themselves with the L. & N.W. system had been let to Messrs. 
Walter Scott & Middleton for the construction of the Queen's Park exten- 
sion, and the work had already begun. The contract had also been made 
for the installation of escalators at Oxford Circus station and the work 
had commenced. They had in hand a number of extensions and improve- 
ments which could not fail to largely augment their present traffic. 


MERSEY RAILWAY CO.—During the half-year ended Dec. 31 the 
train-mileage run was 276,756, compared with 301,685 during the 
‘corresponding six months of 1911. The number of passengers conveyed 
was 6 622,C84, against 5,914,745, exclusive of season ticket-holders. 
The total receipts were £59,650. 16s. 7d., compared with £54,150. Os. 8d., 
and the working expenses (exclusive of charges for pumping, ventila- 
tion and lifts) £27,427. 2s. 8d. (45°97 per cent.), azainst £27,065. Os. 1d. 
(49:98 per cent.). The charges for pumping, ventilation and hydraulic 
lifts amounted to £3,817. 19s. 9d. (6:40 p-r cent.), as compared with 
£3,125. 5s. 4d. (5°77 per cent.) The payment of interest on the 
debenture stocks is contingent en the revenue and the auditors have 
certified that the revenue available for this purpose amounts to 
£18,060. 12s. 7d., which is accordingly being distributed as follows: 
Interest at 4 per cent. on the 1866 debenture stock, 5 per cent. on the 
1871 atock and at £2. 17s. 9d. percent on the 1882,5/5 debenture stock. 

METROPOLITAN DISTRICT RAILWAY CO —-At the meetingon Friday the 
chairman (Lord Geo. Hamilton) said that they were commencing to build 
a flying junction at Earl's Court, so as to avoid the unnecessary checking 
of trains at that important point. They hoped to have the junction in 
working order by midsummer. They were also increasing the platform 
accommodation at the Ealing Broadway station and making various 
: improvements to the rolling stock and at several stations. The estimate 
of further capital expenditure was £205.000, and included the following :— 
New rolling stock (30 additional cars), £67,000; extension to Charing 
Cross sub-xstation, including additional converters, £10,400 ; additional 
converters in Victoria, Earls Court, Ravenscourt Park, Acton Town and 
Hounslow sub-stations, £10,000 ; flying junetion at Earl’s Court, £62,000 ; 
and clectrification of section of District Railway between West Kensing- 
ton Junction and Earls Court Junction, £4,000. The gross receipts 
| (£346,655) showed an increace of £23,840 (or 7:39 per cent.) over the 
reccipts for the corresponding half-vear. and the passenger receipts 
(£327.236) an increase of £26,681] (or 8°85 per cent.), while the average 
receipt per passenger was L:82d. (an increase of 0:01d.). The working 
expenses show an apparent decrease of £3.546, but the decrease was duc to 
a change in the form of account, necessitated by the acquisition of the 
power house by the company and the London Electric Co. The expendi- 
ture for electric train working was £66,806, 7s. 1d., compared with £78,540, 
but the rent of the power house (£17,108) should be added to the expendi- 
ture, which would make that figure £166,200, against £152,600, showing 
an excess of £13,600, of which £6,000 was the extra cost of train working 
due principally to the increased cost of coal. The price of coal materially 
' affected their working expenses, and there was every indication that 
during the current year the price of coal would continue to be high. The 
car-mileage had increased 403,058 (5°20 per cent.); the passenger receipts 
per car-mile were 9:625d., an increase of 0°323d. ‘The percentage against 
41:94 per cent. of operating expenses te gross carnings was 43 per cent. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (L1D,)—For the year 
1912 the gross profit was £4,005. 6s. 8d., compared with £3,869. 6s. 4d. 
in 1911, and the net profit was £1,524. 13s. lld., against £1,383. 8s. ^d. 
A further sum of £400 has been placed to debenture stock redemption 
fund, and £500 to depreciation and general reserve. The available 
balance (including £629. 4s. 2d. brought forward) is £2,153. 18s. Id. The 
dividend is at the rate of 2 per cent. per annum on the ordinary shar s 
(£1,200) and the carry forward £953. 18s. 1d. The output of current for 
lighting has been maintained, but. the demand for power has been ri the les. 
The installation of the new generating plant is proceeding satisfactoril « 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


PORTABLE ELECTRIC LIGHT CO. (LTD.) (126,762).—Reg. Jan. 27, 
capital £10,009 in £1 shares, to carcy on the businers of dealers in 
electrical and mechanical novelties, &c. Private company. Reg. office: 
120, Shaftesbury-avenue, London, W.C. 


STRODE & CO. (LTD.) (126,5435.) —Reg. Jan. 15, capital £20,000 in 
£l shares (5,000 preference), to carry on the business of mechanical, 
electrical, hydraulic and general engineers and contractors, &c, to 
take over the businesa carried on as ‘* Strode & Co.," and to adopt an 
agreement with D. M. Strode and G. W. Strode, Private company. 
First directors are D. M. Stro le (chairman), G. W. Strode and A. E. 
Cumberbatch. Reg. office: 48, Oanaburgh.street, N.W. 


MORTGAGES AND CHARGES. 


BRYANT TRADING SYND. (LTD )—Mortgage debenture, dated Jan. 23, 
1913, to secure £5,000 charged on company’s undertaking and property, 
present and future. Holder: J. T. Bentley. This debenture ranks 
subject to debentures already issued by the company to Messrs. Jaggard 
& Golding, but in priority to debenture issued toi. B. James for £24,000. 


ISAACSON & BROWN (LTD.)—Particulars of £800 debentures, created 
Jan. 23, 1913, filed pursuant to sec. 93(3) of Companies (Consolidation) 
Act, whole amount being now issued. Property charged : Company’s 
undertaking and property, including uncalled capital. No trustees. 


RECEIVERSHIPS. 


T. E. SMITH & CO. (LTD.)—Notice of appointment of M. P. Cryer, 
Old Bank-chambers, Keighley, as receiver, on Jan. 235, 1913, under 
powers contained in debentures dated Dec. 29, 1910, and Aug. 29, 
1911, has been filed. 


UNITED SHERARDIZING (LTD.)— Notice of appointment of H. M. 
Delacour, 52, Norbury-crescent, Melfort.road, Norbury, as receiver and 


manager, by order of Court (dated Jan. 24, 1913), in place of E. Light, 
has been filed. 


CITY NOTES. 


neo 


MEMORANDA (Feb. 6). Bank rate 5 per cent. (since Oct. 17, 1912) 
Price of silver, 28% per oz. Consols 741—795 for money; 75, 75} for 
account, Conso!s Pay Day, March 3; Stock and Shares Continuation 
Days, Feb. 11 and 25. Ticket Days, Feb. 12 and 25. Pay Daye, Feb. 
13 and 27 ; Mining Shares Carry Over Day, Feb. 10. 

Priors or METALS (London).—ZJopper, cash, 67 ; three months, 657. 
Lead, English, 171—171; Foreign, cash 16%, four months, 163—106; ; 
Spelter, cash 26 —26}; three months 25 —25] ; Tin, English, 225 —227 ; 
Foreign, cash, 2224; three months, 219]. ron, Cleveland, cash, 64/11; 
three months, 65/1}. 

BRITISH INSULATED & HELSBY CABLES (LTD )—A dividend on the 
6 per cent. cumulative preference shares to Dec. 31 has been declared. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO, (LTD.)—The shie 
transfer books will be closed from 7th to 21st inst. inclusive, prepar >t ory 
to payment of dividends for the half-year ended Dec. 31, 1912. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—4 dividend at the 
rate of 51 per cent. per annum has been declared for the year 1912. 
This compares with 5 per cent. for 1911. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)— The 
directors have declared a divider:d at rate of 6 per cent. per annum on 
the income debentures and rate of 6 per cent. on the income bonds. 


UNDERGROUND ELECTRI2 RAILWAY COMPANIES.—We are informed 
of the following changes in the boards of the following companies :— 

Central London Railway.—Lord Knollys, Lord Rathmore and Mr. 
Robert Fleming have resigned, and Lord George Hamilton, Col. Sir 
Herbert Jekyll and Mr. A. H. Stanley have been appointed in ther 
place. Mr. A. H. Stanley will be appointed managing director of tho 
company. Mr, H. F. Parshall has tendered his resignation as a direc- 
tor, to take effect after the half-yearly meeting, when the Hon. Sydney 
Holland will be elected to fill the vacancy. Lord George Hamilton 
will become chairman of the board. 

City & South. London Rail way.—Mr. J. F. S. Gooday, Mr. S. Barclay 
Heward and Mr. C, Edwin Tate have resigned, and Admiral Sir 
Cyprian Bridge, Mr. T. C. Jenkin (who has resigned as general 
mauager of the company) and Mr. A. H. Stanley have been appointed 
in their place. Mr. A. H. Stanley has been appointed managing 
director. 

London Elecjric Railway. — Lord George Hamilton has resigned as 
chairman of the company and Lord Farrer has been appointed in his 
place; Lord Knollys has also been elected to a seat on the board. 


L 24 
LINE, bee | E 
£ 
Aberdeen Corporation.....| Jan. 29 1,334 
* Airdrie. e€.0*2:00€020000000202090€ »» 24 295 
Anglo-Argentine ..........| Feb 4 | 53,204 
Ashton-under-Lyne TIENE » l 407 
Ayr Corporation. ....... e i 1 188 
Barnsley eaea reie Jan 24 296 
Barrow ....esoe Sueca sug » 24 337 
Bath Electric Trams, Ltd...| , 29 669 
Birmingham Corporation...| Feb 1| 11,495 
Birmingham & Midland ....| Jan. 24 971 
Blackpool & Fleetwood.. i £s 
Blackburn Corporation. . » Y 1,065 
Bolton Corporation ......- eb. 2 2,402 
Bombay ....cecscccccecess Jan. 3 3,172 
Bournemouth Gorporation | n 2 1,493 
Bradford Corporation ..... e 20 9,397 
Brighton Corporation ..... Feb. 2 761 
® Bristol Trams & Carriage..., Jan. 31 6,684 
Burnley Corporation......- 2b. 1 1,517 
Burton Corporation ....... T 2 264 
Bury Corporation......... s 2 1,183 
Calcutta Tramways Co. ... is 1 | R51,392 
Camborne-Redruth ....... i l 130 
Cardiff Corporation........ i l 2,438 
Central London Railway ... Fe l 5,673 
City & South London Rly. . T 2 3,056 
Cork Electric Trams Co....| Jan. 30 4314 
Croydon «0 9 rara » 24 1,443 
Devonbort. & Dist. Trams . 4, 4i 519 
Dover ea TEE eb. 7 196 
Dublin & Lucan Railway...| Jan. 31 127 
Dublin United ........... » di 5,460 
Dudley-Stourbridge ....... » 24 826 
Dundee Corporation ....... » 2) 1,133 
East Ham Council.........| Feb. 1 1,103 
Exeter Corporation ..... ..| Jan. 3l 280 
Gateshead & Dist. Trams... » 24 1.053 
Glasgow Corporation ..... Feb. 1 | 18,660 
Glossop Trams ..........- + l 125 
Gloucester Corpn.........- x is 
Gravesend-Northfleet ..... Jan. 24 207 
Great Northern & City Rly.| Feb. 1! 1,539 
Greenock & Port Glasgow...| Jan. 24 730 
Halifax Corporation....... wa 28 1,848 
Hastings Elec. Trams Co.... » 30 665 
Hong Kong......... eO fV | Feb. 1| $7367 
Huddersfield Corpn........| Jan. 25| 2,017 
Hull Corporation ......... Feb. 1 3,108 
Ilford District Council ..... im. 412 
Ilkeston District Council... ks s 
Ipswich Corporation....... T 1 379 
[sle of Thanet Coa - 1 264 
aITOW...esososesscosooes Jan. 24 122 
eighley Corporation "T we ss 
Kidderminster & District.. » 24 92 
Kilmarnock Corporation... ..| Feb. 1 153 
Kirkcaldy Corporation..... $ "n 
Lanarkshire Trams Co......| Jan. 30 1,486 
Lancashire United. 9959850920 oe 2 1,361 
jesus Ol 2a c eas iti : m 
Corporation. TN M Feb 1 7,641 
bed rporation ..... " l 2,653 
Leith Corporation......... y 1 629 
Lincoln Corporation.. i 1 131 
Liverpool Corporation. . .....| Jan. 125 | 12,144 
Liv l Overhead Rly....| Feb. 2 1,544 
Llandudno&Colwyn Bay Ry.| Jan. 31 147 
London County Council ... » 22] 40,901 
London Elec. Ry. Co......| Feb. 1] 15,050 
London United..... EET 1 5,173 
Lowestoft Corporation..... " | 142 
Maidstone...... ee rene an. 30 157 
Manchester Corporation ...| Feb. 1 | 16,695 
Mersey Railway...........| v l 2,310 
Merthyr ...esssesssosases i 24 206 
Metropolitan Dist. "Railway. eb. 1 | 13,317 
Metropolitan Elec. Trams...| Jan. 24 8,213 
Middleton eoeoereaeveeeeere » 24 284 
Nelson Corporation ....... Feb. 4 201 
Newcastle-on-Tyne Corpn.. i l 4,508 
Newport (Mon.)........... iè 1 705 
Northampton Corporation .| Jan. 31 512 
Oldham, Ashton & Hyde... » 24 546 
Oldham Corporation.......| Feb. 2 2,034 
Perth (N.B.) Corporation...| Jan. 29 154 
Perth (W.A.) Elec. Trams.. » 3l 2,211 
Peterborough ....... e. » 24 121 
Portsmouth Corpora tons ès s 249 1,691 
Potteries ....... eee » 24| 2,118 
Preston Corporation 2 32709 » 29 805 
Rotherham Corporation ... » 29 &0 
Rothesay eeccce00020042€6092292 » 21 40 
Salford Corporation ree Feb. 3 4,773 
Shanghai ...c.cccssocccess : y 
Sheerness ....... enne Jan. 24 46 
Sheffield Corporation .....| Feb 4 6.957 
Singapore Trams ......... = 1 | $9,598 
South Metropolitan ....... Jan. 24 684 
South Staffs ............. » 24 1.041 
Southampton....... eee ig’, 29 1,157 
Southend Corporation eee » 29 539 
Southport Tramways ..... » 24 226 
Stalyb’ dge,Hythe,&c.,Jt.Bd.) Feb. 1 658 
Stockport eeevenvnesecenns an, 3l 1,184 
Sunderland ‘Corporation. | Feb, 2 1,251 
Sunderland District ......| Jan. 29 519 
Swansea Trams .......... » 24 1,120 
Swindon Corporation.. EMEN. » 29 149 
Taunton 54v tran » 24 45 
Tynemouth and District - » 24 149 
Tyneside Tram Co. ...... » 2 437 
Wallasey Corporation ....| Feb. 1 982 
Walsall Corporation ....... ‘is l 539 
Warrington Corporation ...| Jan. 30 439 
^ West Ham Corporation....| ,, 30] 2,645 
AWeston-super-Mare........ » 24 28 
Wolverhampton Co. ...... » 24 495 
Wolverhampton Corpn..... » 29 985 
*wWorcestet.... esee eene » 24 248 
4 Wrexham * [EN] 24 103 
Yorkshire W. R. Trams . sese| Feb 2 1,283 
Yorkshire Woollen District. Jan. 24 1,196 


THE ELBOTRICIAM, FEBRUARY 7, 1918 


-— 


867 


CIAM, FRE rat ee LL 
ELECTRICAL COMPANIES’ SHARE LIST. 


ELEOTRIS TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


(a) Thes» comparisons are with the corresponding pori, last year. 


$ Minus 2 days. 


$ Minus 3 days. 


Inc. or 
(a) No. of 
wee 
£ 
+ 63 | 35 
+ 28| 4 
+ 2,460] 5 
+ 65| 45 
+ 12 | 37 
+ 22| 4 
+ 40| 4 
+ 50 5 
+ 2,480| 44 
+ 153] 4 
+ 143 | 944 
+ 292] 44 
+ 119| 1 
+ 166; (143 
+ 90] 43 
+ 4] 44 
+ 1,126] {14 
+ 325] 23 
+ 30 | 44 
+ 184] 44 
-FR2,052 | .. 
+ 2| 5 
+ 381] 44 
+ 57| 5 
— 384 5 
+ 55 4 
- 92| 43 
T 43 4 
+ 32] 44 
+ 17] ,5 
+ 570] 5 
+ noj 4 
+ 92 | 37 
+ 121 44 
+ 43| 44 
+ €4 4 
+ 2037| 35 
+ 24] 5 
+ 12 4 
— 179] 5 
+ 87| 4 
+ 216 | 443 
+ 50| 5 
— $2,658 | §5 
+  226| 45 
+ 260] 44 
= 29| 44 
+ 72| 43 
+ 42] 18 
+ 12] 4 
+ 4 4 
+ 18 | 37 
+ 22| 4 
+ 170 4 
+ 833| 44 
+ 350 5 
+ 75 | Rô 
+ 9| 44 
+ 997| $3 
+ 64 5 
+ 24 9 
— 1,104 | 142 
+ 25| 5 
+ 410 5 
+ 201 17 
+ 23] 44 
+ 2,138] 44 
+ 102] 5 
+ 16 4 
+ 744 5 
+ 131] 4 
+ 28| 4 
+ 69 | 1144 
+ 604] 45 
+ S| 44 
+ 73 | 343 
+ 39| 4 
+ 456| 45 
+ 15 | 37 
+ 283| 5 
-+ 13 4 
+ 91| 43 
+ 187| 4 
+ 178| 44 
+ 203 143 
+ 603, 44 
+ 3 4 
+ 825| 45 
+ $271 | $5 
+ 2| 4 
+ 261] 4 
+ 112] 43 
+ 119) 44 
+ | 4 
+ 104! 44 
+ 158| 44 
+ 184| 44 
+ 77| 13 
+ 59 4 
+ un] 42 
+ 6 4 
+ 26 4 
+ 34| 5 
+ 90 | 44 
+ 96 5 
[+ 44] 44 
+ 188 | 944 
+ 7 4 
+ 76 4 
+ 105| .. 
+ 21] 4 
+ 15 4 
+ 2 5 
+ 229 4 


l Plus 3 days, 


AGOREOATE. 
Inc. or Dec. 
| Amount. | (a) 
£ £ 
53,743 |+ 961 
1,071 {+ 177 
272,374 |+ 21,156 
19,091 i+ 618 
12,328 |+ 350 
668 i+ 59 
1,083 {+ 80 
3.569 |+ 205 
478,907 |+ 133,339 
3,218 i+ 307 
52,682 |+ 1,490 
113,819 |+ 1,385 
3,172 [+ 119 
80,882 |+ 2,483 
239,000 I+ 2,486 
45,081 |— 824 
30,511 [+ 2,367 
35,953 |+ 3,885 
12,057 |— 413 
57,051 I+ §62 
674 {+ 75 
108,495 I+ 307 
28,060 |+ 2,239 
15557 |-—- 1,089 
1,876 |— 97 
76,684 |— 882 
1,833 |+ 127 
10,693 |— 538 
e — 8 
24,587 I+ 902 
2,739 |+ 314 
45,250 |+ 1,492 
47,828 |— 421 
14.357 |— 704 
3,550 I+ 148 
666,618 |+ 2,074 
601 |+ 39 
742 |t 3l 
7,829 |- 953 
2.399 |+ 219 
88,286 | 2,314 
3,737 |+ 115 
$22,730 |— $26,433 
86,774 |+ 2,838 
132,150 |+ 2,139 
20,840 |— 2,730 
19,497 |t 60 
,656 |— 
392 |t 17 
299 |t 7 
6,154 |- 104 
6,997 |t 221 
5,463 {+ 304 
343,326 |+ 12,572 
12,164 |t 875 
25376 |t 917 
5,0664 |-— 43 
44,118 |+ 2,397 
8,088 |t 63 
1,322 |+ 82 
1,788,378 |— 87,227 
75,240 |— 305 
27,151 I+ 705 
3,025 j+ 60 
8,436 I+ 388 
241,049 |+ 29,117 
11,319 |+ 658 
677 |+ 30 
66,913 |+ 3,345 
28,928 |+ 919 
974 |+ 82 
8691 |t 652 
136.640 |+ 6,772 
31,435 |+ 202 
23,755 |+ 133 
1,879 |+ 62 
92,324 |+ 5,972 
6317 |— 338 
9,821 |+ 969 
404 |t 27 
91,449 |— 4,315 
6,959 |+ 527 
36,462 |+ 1,930 
34,668 |4- 4,521 
206 {+ 4 
229,526 |+ 4,978 
163 I+ 
306,135 |+ 15,119 
$53,120 i+ $3,453 
2,94 | 130 
3,388 I+ 560 
54,247 |— 26 
34,172 |+ 3,970 
816 i+ 103 
29,290 i+ 4,439 
54,350 |+ 2,197 
57,785 |— 667 
6,525 i+ 535 
3,930 [+ 247 
6,837 |— 284 
157 + 17 
513 |t 81 
1,709 |— 126 
48,053 |— 80 
2,720 I+ 135 
19,045 |4 1,252 
115,229 |— 3,773 
109 !4- 1 
1,6619 |+ 184 
862 i+ 39 
344 I+ 46 
6311 [+ 253 
3,969 ‘+ 546 


* Partly electrical. 
q Plus 2 day s. 
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Electricity Supply. 
Bournemouth & Poole Elec. Su». Ord..... 
Do. 4% per Cent Cum. Pref. 
Do. 6 per Cent. Cum. Second Pref. 
per Cent. Deb. Stotk (red.) ...... 
E & Kensington Elec. Sup. Ord... 
r Cent. Pref. ..... 
Central Elec. Sup. Co. 496 Quar. “Deb. Stek. 
Ghane Cross (W. End & City) El. Sup. < 
Do. 4$ per Cent. Pref. ........ 

Do. 1 per Cent. Deb. Stock (red.) . 

Je per Cent. Deb. Stock (red.).. PS 
ty Undertaking eto Cum. Pret. 
Choice Electric Supply Ord. . 

Do. 4ł “i Cent. Deb. Stock (red. jos 
Chiswick Elec. Supp. Gorn Ist Mort. Db. 
City of Londen Electric L Serene ree 

Do. 6 per Cent. Cum.. Pref. ie : 

Do. 5 per Cent. pee 

Do. 4¢ per Cent. 2nd Stock (red. j.. 
County of London Elec. Supply Ord. . 

Do. 6 per Cent. Cum. Pref. .. 

Do. 44 per Cent. Deb. Stock (red.) . SM 

Do. Second Deb. Stock DIPL 
Edmundson's Elec. Corp. boaters DE 

Do. 6 per Cent. Cum. Pref. ......-—... 

Do. 4% per Cent. 1st Mort. Deb. freies 
Folkestone B Electricity Su ply Co. Ord. . 

Do. 5 per Cent. Cum. 

Do. "ar ist Deb. St 


Hove Electric Li nung re: 
Isle of Wight E. L, & P. Co. 
ensington & Knightsbridge Ord. ..... 
Do. per Cent. 1st Pref. . 
*Do, 4 per Cent. Deb. Stock (red.).. " 
Kensington & Wd: Co. & Notting ‘Hill 
Co. (Joint Station) 4% Deb. Stock (red. - 
Ker.t Elec. Power Co. Irred. Deb. Stock 
London Elec.'Supply Ord. .............. 
Do 6 per Cent. Pref. RETER sssocooooo 
Do 4perCent. Ist Mort. Deb. ........ 
Metropolitan Electric Supply Ord. ...... 
Do. 4j per Cent. Cum. Pref. .......... 
Do. 4$ per Cent. Deb. Stock Ist Mort... 
Do. 3f perCent. Mort. Deb. Stock red. ) 
Midland Elec.Co rp.forP.D.4} Ist Mort. Debs 
Newcastle & District E. L. 44 Mt. Db. St. 
Newcastle Elec. Supply 5 per vent non- 
Cum. Pref. —....... V VASE 
Do. 44 per Cent. 1st Mort. Deb. PES 
North Metro. Elec. Power Sup. 5 Morts... 
Notting Hill E. L. Co. 695 Non.Com. Pref 


Oxford Electric Ord. ............. eee. 
St | 4 Do. 4% Deb. St ock ; RENE 
5 5 St. James & Pall Mall Elec. Ord. T""""—— 
5| 3/6 Do. 7 per Cent Pref. ees 
St. | 34% | Do. 3} per Cent. Deb ' Stock (red. ) Pes 
5| 2/0 | Smithfield Market Electric Sup. ee 
4| 4/0 | South London Electric Supply S do P xd 
St. | 5% | Do. 5% Ist Mort. Stock (red.) ........ 
1i 0/82 | South Metro. Elec. Lt & Power Hà 1st Pret 
1) 0:7}! Do. 6 per Cent, 2nd Pref. . ERER 
St. 44% | Do. 4% Ist Deb. Stock (red. : oae 
5| 1/3 | Urban Electric Supply Ord. 
5! 2/0 Do. S5perCent. Cum. Pref. ex 3/- in Corts 
St. | 44% | Do. b» per Cent. 1st Mort. Deb. ...... 
1| 0/6 | Waste Heat & Gas Elec. Gen. Stations .. 
5! 4/6 | Westminster Elec. Sup. Ord............. 
5! 2/3 | Do. 4j per Cent. Cum. Pref. .......... 
Electric Railways and Tram ways. 
1 ee Bath Elec. Trams Pref. Ord. CE EE EEEE EEEE] 
1| 0/6 | Do. Sper Cent. Cum. Pref. .......... 
dy 44199| Do. 4 Pist Mort. Deb. Stock (red.) .. 
St. 43 B'ham Dist. Power & Trac. 4j 1st Deb. Stck 
10! 4 Bristol Tramways & Carriage Ord. ...... 
10; 4% De com P s Seas Pup EN M 
St | 49 Do. per Cent. Debs......... e eere es 
| St| .. | British ect a X Pf. Ord.NonCum 
St. * Do f.O e" e.6820005052900*0902992028€ 
St.| 6% | Do. 6 per Cent. Cum. Pref. .......... 
St.| .. Do. 7 per Cent. Non Cum. Pref. ...... 
St | 5% | Do. : per Cent. Rerpetual Debs. ...... 
St |4196 | Do. per Cent. 2nd Deb. Stock ...... 
St | 3 Central don Ordinary Stock ........ 
St, 4% Do. 4 per Cent. Pref. Stock . eeeerseece 
St 143% | Do. 4§ per Cent. Pref. ........ eee 
3t. | 2% Do. Deferred Stock ............ e. 
100; 4% | Do. 4perCent. Debs...........- ES 
St. | 12%] Cit; & South London Rly. Con. Ord. ... 
St | 5% | Do. Sper Cent. Perp. Pref. (1821) ... 
| St. 5% Do. (1396) eave eeecernoarersereeooseasen 
St. 5% Do. (1991) eorseereeer ees eases ereorer 
St. | 5% Do. (1903). scenes ces beeen mn "s 
St. | 4% | Do. 4per Cent. Perpetual Debs. ...... 
10, 6/0 | Dublin United Trams. 6 per C:nt. Prof. . 
10! 5/0 | Gateshead & District Trams Ord......... 
10! .. | Gt. Northern & City Rly. Pref. Ord. [rer 
1| 73d | Hastings & District Elec. Trams, 6% C.P 
| St. 4$76 Do. 4) Deb. Stock . €*9*t20282502000092€99 
Qi -. [mperial Tramways Ord. —— TM 
0 .. Do. S peccet Fist scorer ones es 
! SL [4196 | Do. 4% per Cent. Debs. ........... oe 
5 | 2/6 | L of Thanet E. T. & Lt. 5 per Cent. Pref.. 
| St. | 4% | Do. 4 per Cent. Deb. Stock .......... 
10, Z.S | Lanarkshire Tramways . 
St. | 5% |gLancs Utd. Trams 5% Prior Lien Dab. Stk. 
. St. | 4% | London Electric 4% Deb. Stock ........ 
.St | 4% | Do. 4% Pref. ...... "n 
10| .. | London United Trams, 5% Cum. Pref. M 
St | 4% | Do. 4perCent. Ist Mort. Deb. Stock .. 
, St ee Mersey Con. Ord. Stock i... e rre NN 
1| éd. | Metropolitan Elec. Tramways Ord....... 
1| 0/6 | Do. 5 per Cent. Cum. Pref. ...5....-. 
| St. 44196 Do, per Cent. Deb. Stock.. .sesemee 
St 5% Do M Cent Db. Stock RETE? ETIE 
Sa |li% S ec tan Railway Consolidatea .... 
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Electric Railways aniTramways— Continued. 
be nay ce Rly. Surplus Lands Stocks| $! 


Do. 3§ per Cent. Debenture Stock.... 
Do 3 perCent. ” A ” Deb. Stock .... 
Metropolitan District Railway Ord. .... 
Do. 44 First Prof... ea eee edet onn 
1Do. pened Ext. Erer (Int. Guar. by 


Do. Guar. Stock 4 per Cent. ........ 
Dc 6 per Cent. Perp. | Deb. Stock .... 
Do. 4 per Cent. Ditto ..........-c-* 
Potteries Electric Traction Ord... cess 
Do. Sper Cent. Cum. Pref .........* 
Do. 4 par cone Den Stock EUM 
S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 
. Do. 4 per Cent. Deb. Stock .......... 
Undergd, Elec. Rys. Lon. Shares ...... 
Do. v dr. nds **o06090500996 
Do. 6% In. bds Witn Coup. 10... 
Yorkshire (W.R.) Elec. Trams, Ord. .... 
.Do. 6 Cent. Cum. Pref. .......... 
. .Do. per Cent. ist Debs. eeoeceseoa eee 


Electric Manufacturing, &c. 


Anchor Cable Co. 44% Deb. Stock ...... 
Aron Ea Mate O iure 25 
Do. 696 Cum. Pref. Dbs onn 
Do. 1st Mort. Con. Dbs....... -.- 
Automatic Telephone Mig oa 695m. Pf. 
Babcock & Wilcox Ord. ........... 
Do. Pref. ........» 2 o oro 
British Insulated & Helsby Cables Ord... 
tDo. A Cent. Pref......... 
Do. per Cent. Ist Mort, Deb. (red). 
Do, E Mort. Deb Stoc eseeaeeves E 
British L. M. Ericsson Mfg. rx o EA 
British Thoms'n-Houst'n 44% Ist Mt.D 
British Westinghouse 10 per Cent. Pref.. 
Do. 6 per Cent. Prior Lien Dbs. (red. ) 
Do. 4perCent. Mort. Deb. Stock . 
Brush Elec. Eng. Co. Prior Lien Dsb Stk 
Dc. 4j?6 Perp.Ist Deb. Stk ...... 
Do. Perpetual 2nd Deb.Stock ...... 
Callender’s Cable Con. Ord....ccecececs 
Do. ? per Cent. Cum. Pref........... 
cc. per Cent. Ist Mort. Debs. (rei.) 
ee Clings Alkali Co. ec*06200€92929 
tDo. 4j per Cent. 1st mort. Deb. (red.).. 
Consolidated Signal Co. ........ eee 


Crompton & Co. (Nos. 1 to 85,000). n 


Dick, Kerr & Co. Ord. ........ eee 
Do. 6 per Cent Cum. Pret. incen 
Do. 4j per Cent. Deb. Stoc — 
Edison & Swan United (“ A E Sn y (£3 M 
Do. (£5 paid)....... 
Do. 4 per Cent. Mort. Deb. "Stoc: (red 
Do. 5 per Cent. 2nd Deb. Stock ...... 
Electric Construction Go...cccecocececs 
tOo. 7 per Cent. Cum. Pret........... 
Do 4per Cent Porp. Ist Mort. Deb.. 
General Electric 6% Cum. Prot ...... 
6 per Cont. 1st Mort. Debs. ..... 
Henle «Taig rant Worxs Ord 2... 
D>. 44 ~r Cant. Pref iscesdsccewes 
Do. 4 per en Ist Mort reb Stack 
India Rubber Gut. Per, &c Work Ord. 
Do 5S5p:rCent Cum Pref.......... 
Do. 4 per Cents Debs’). d. ....... 
Johnson & Phillips 5% ': Mt. D»bt. St. 
Nations Elec Construction Co ........ 
Richardsons, Westgarth & C.o, Ltd , Ord. 
Do. 6p Cent. Gumi. Pret: «c eins 
Do. 4t per Cent. P-rp. D2b otock.. 
Simplex Conduit 6 per Csnt. Cum. Pref. 
bb Construction & Maintenance. . 
dad Wis rea Bonds (1909).... 
vires td.. Sadia eek eee eee ene 
Do, 5Sper Cent ud Preference. . 
Do. 5per Cent. non-Cum. Preferred . 
Do. 4perCent. Ist Mort. Db. Sk. (red. ) 
Do. 4j per Cent. 2nd Mort. Deb. (red.) 
Da. 5 per Cent. 3rd Mort. Debs. Scrip.. 
. G. White & Co. 6% Cum. Pref. ...... 
illans & Robinson Ord. ...ccccccsece 
Do. 6per Cent. Cum. Pref. .......... 
Do. 4per Cent. Ist Mort. Debs. ...... 


Telezraphs. 


2o | dain Men 
nglo-American raph L a a a a e E 
Do. Preferred 


Do. Deferred vee*9*220060990*:9060c202€ 2 


Commercial Gable 4 per Gent. Deb. Stk... 
Cuba Submarine Ord. ...ccccececcsses 
Do. Preference 10 per Cent........... 
Direct Spanish Ord. .....ccccocececens 
Do. lOperCent. Cum. Pref........... 
Direct United States Cable ............ 
Direct West India Cable 4196 Rg. Db.(rd.) 
Eastern Ordinary .......... oce e cor 
Do. 3j per Cent. Pref. “Stock . 

Do 4per Cent. Mort. Deb. Stk. (red.).. 
Eastern Extension ........ cec eco eor 
* Oo. 4 per Cent. Deb. Stock «ise os 
Eastern & S. Af. 4% Mauritius Sub. Debs. 
G.N. (of Copenhagen) with coup 87 .... 
Indo-European v99270*':00*90092509090260990 
Mackav Companies Common .csecesese 
Do. Preference ***099*09$00*.09*0002080200290 
Marconi s Wireless Teleg. Co. ...... 
Do. 29 Partipg, Pref. *0*59002906€ 
Pacific & Europ’n Tel. 4% Guar. Dbs (red.) 
West Coast of America .c.ccccccccesece 
Do. 4 per Cent. Debs. .ccccncacncace 
West India & Panama EERE: OD OD eM A AE) 
Do. 6 Cent. Ist Pref, [S GD X FI co 
Do. 6 S GNE 999080 00 D CD 00D GD GB oc 
T Telegraph oe ce cece te om L Yl YT 

1 pa cani Deb. Stock (red.) .. 

Western len Telegraph Fdg.&R. E. Bnd 
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April’... 
Nov. .... 


June, Dec "T 


NAME. 


Telephones. 


* Trust $1,000 4 per Se Bas. 


Do S per Cent. Pref. ...... 
National Telephone Co. Deferred Stock.. 
DEA York Telephone Co. 30 yr. Bnds... 

ental eeeee ec.00000295 *09*«9709069€20009090 

Do. 6 per Cert. Cum. Pref. LE E: EEKE EE] 
sain, er ES EN qum 

elo 3. of Egyo t 
UnitedRiverPlatsOrd itol90,000 . ; Ds : 
Do. 5 per Cent. Cum. Pref. .......... 
Do. 4j Deb. St. Red. **50950905020020*9€9 


Financial I[nysstm»ats. 


Elec. & Gen. Investment 6% Cum. Pref.. 
Globe Telegraph & Trust .......... e. 
Da 6 per Cent. Pref. ..........- 
Submarine Cables Trust (Cert.) .... 


Co!on'a! ani Foreizn Electricity 
Railways, Tranways, &*. 


Anglo-Argentin» 5% Cum, Ist Pref..... 
Do. Sj95Cum. 2nd Profess se uus 
Da 4% Dəb. Snock . ®@reese-ere --* = 
Do. 4t X. Dəb. Stock] . ~Ceeeresecere 
Oo 5% Dəb. Stock LE EE EEKE EEEEEE EE] 
Aucklan ` Eiec. Trams % Oso rs. .. 
Brisbane Elec. m wostOri a... 
Do. 5 per Cent.Cum. Pret. Tm 


o 


Pref, Ord. Stock .... TT 
Do: 5% Cum. Pref. Per. Stock ` AE 
D> 4b por Cent. Ist Mort. Dbs....... 
D> Vancouver Pow2r D>bs. .... 

D> %% Porp. Con. D2b. St....... 


British Golumbia El. Rly: -b.Ord .. 


tBusnos Ayres Lacroze Trams ist Mt Db. 


Buenos Ayres Port & City Tram, Ist Mt. 
Deb. Stoc« eeegeeOeecespsene2ege eseeseeose 
-alcutta Tramways (1. to 137 610) Vía ve 
Do. Sper Cent. Cum. Pref. .......... 
Dx H% Ist Deb. ‘Stock (red) | éd 
Sape Electric Tram Shares ............ 
Citv of Buenos Ayres Trams Co.(1904)Sh. 
Ds. 4 per Cent. Deb. Stock .......... 
volombo Tr. & Ltg. 5% 1st Mt. Db..... 
Havana Elec. Ry. Con. Mt. 5% $1, 000 59 
year Coup. Bds. ....... 
Hong Kong Trams. Co. 5 per "Cent. Ist 
Mort. Debs. @seeesesenugeogeeaeseeeenere0n 
Kalgoorlie Elec. Trams. Sh........;...- 
Do. Sper Cent “A” Dob. Stock .... 
Do. -6 per Cent. "* B" Ditto ........ 
Lisbon Elec. Trams. Ord.............-* 
Do. 6 per Cent. Cum. Pref........... 
Do. 5 per Cent. Reg. Mort. Debs. .... 
Madras Elec. Trams. 96 Deb. Stozk. 
Manaos Trams & Lt. Co. 5% Debs... 
Manila Elec. Ry. $1.020 Gold Bonds. 
Mexico Trams. Co. Com. St. 
! Da Gen. Con. Ist Mrt. 5% Gold Bds. 


ZA Da. 6% 50 yr. Mort. Bis. .......... 


Montre "St. Ry. Sterling 4} por Cent. 
ebs. (1922) (Nos. 601 to 2,002) ...... 
Da do. (Nos. 1 to 4,600) ........ 


43% 
one Perth Elec. Trams Ord. ............. 


Do. Ist Mt. Db. Stock .......... 
Rangoon Elec. Trams. & Supply = 6% 
Cu um. Pf. @eetseeseraseseeereee LEN Ww 

Do. 4i?$ Ist Mort. Deb. "Stk. eona 
Rio Janeiro Tram, Lt. & P. Co. ........ 
Da. 30 yr. Gold Bnds& Joe ces ces 
Do. SO yr. Mt. Bnds.....cccsescsese 
Sao Paulo Tramway, Lt. Power...... - 

pis vent Ist Mt. $500 Db. 
r cent. Perp. Cons. Deb. Stock 


4% fos y. Co. Ist t 44% Ster. Bands. 


Colonial and Foraign Elactricity 
Supply, &:. 


Ad ue Eie UO Co. 6% Cu. Pr. 
Do. b. Stk. Soha as RN MS 


tob "eS? & T. 6% Cum. Pref. . em . 


Do. 4} per Cent. Deb. Stk. (red.) 

Do. 5 per Cent. 2nd Mort. Deb. Stock.. 
| Calcutta Elec. Suoply Or d. eCareeersecece 
Do. 5% Cum. Pref, ............... 

Calgary Power C^. 55 Ist Mort. Bnds... 
Canadian Gen. Elec. Co. Com. St. ...... 
Do. 794 Gm Pf. Stock 
Castner Electrolytic Alkali Ca.(of U.S.A) 
ist Mort. Stl. Dabs. .......... 
Elec. Davelopment Co. of Ontario $599 bds 
Elec. Supply Co. of Victoria 5 per Cent. 
Ist Mort. Dab. St. .e.s.esosesosososo 
Indian Elec. Sup. & Trac. Co....... " 
Kalgoorlie Elec. Power & Ltg. Ord. 
Do. 6per Cent. Cum. Pref. . 
Kaministiquia Power Co. 5% Gold Bnds. 


‘Madras E. S. Corp. Ord. eer 


Melbourne E. S. Co. Cons.Ord. St ose eas 
Do: 5% Ist Morte. Dab. Stock ... 
Mexican Elec. Light Co. 5% Ist Mort. 
Gold Bonds ...........». re 
Mexican Lt. & Power Ca. Com. St. es 
Do. Do Cum. Pref-.SE... cool ovs 
t Oo. b lst Mort. Gold Bnds....... 
Monterey "Rly. L. & P. Co.lst Mort.Db. Sk 
Montreal Lt., Ht. & Power Co. Cap. St. 
Northern Lt., Power & Coal 595 . Bds 
River Fiate Élec. Co. Ord. Stk. ...2.... 
: Do. Š per Cent. non-Cum. Pref. Stk... 
Do. per Cent. Deb. Stock os ese see 


Do. 5 Cent. $500. nda «» i» e» ue os 
Do. 4) Per Con, Mt. Db. St <» cman aw ee 
Toronto Power Cor 448% Db. 31, uu 


; Victoria Fatis t'cwer Co. Pref. æ = = æ ~ 
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REVIEWS .........e eee . 889 
Modern Illumination: Theory 
and Practice [Horstman 
and Tousley]. A Primer 
on Alternating Currents 
[Rhodes] "Who's Who in 
Science (International),1913 


CONTENTS OF THE 
NOTER. $4944 9*2 Usu Vie 869 
Arrangements for the Week.. 873 
Some Factors in Parallel Opera- 
tion. By A. R. Everest. 
Illustruted 
The Resistance of Contacta. 
By Dr. Ludwig Binder. Illus. 876 


An Investigation of Explosion- Advertising Electricity. By 
Proof Motors. By H. H. H. Clifford Palmer ........ 990 
Clark. lllustrated ......... 877 | CORRESPONDENCE ............ 892 

Earthed and Unearthed Neu. 


Inductance and Capacity of 
Linear Conductors and the 
Determination of the Capa- 
city of Horizontal Antenne. 

By Louis Cohen. Illus..... 881 

Annual Dinner of the Institu- 
tion of Electrical Engineers 883 

The Use of a Large Lighting 
Battery in Connection with 
Central Station Supply.— 
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Lamps and other Apparatus | Single-phase Railways 
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in Single-phase Genera- 


from the Central Station. 
By W. Duddell, F. R.S , A. H. 
Dykes and H. W. Handcock. 
litustrated .esssssoooseso €85 
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tors " (G. W. Worrall). 
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N © 
nee NER 
Municipal Trading. 

In a recent letter to “The Times” Mr. R. Stewart 
BatN comments upon the relationship of local rates and 
municipal trading in electricity supply, pointing out that 
the rates in districts where the municipality has electricity 
works are higher than in those districts where such works 
are operated by a company. On the face of it it is difficult 
to understand this situation, because all, or nearlv all, the 
undertakings in the districts mentioned are apparently 
being worked ata profit. It will also naturally be contended 
that it is impossible to make a comparison of this kind on 
account of the great differences in rateable value in the 
various districts. Mr. Barn, however, gives comparisons 
of boroughs in similar districts. For example, he mentions 
that in Bermondsey with a municipal station, where the 
rateable value is £924,823, the rates are 9s. 3d. in tke 
pound, while in the adjoining borough of Deptford with a 
company station and a rateable value of £641.263, the 
rates are only 7s. lld. Mr. Barn also points out that the 
accounts of municipal undertakings are set out in such a 
form as not to give the true results obtained, such as is 
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shown in the accounts of a company. For this reason, as 
will be seen in another column, Mr. BAIN contends that in 
the case of Bermondsev in 1908 a profit was shown of 
£3,660, whereas a loss should have been shown of £4,332. 
Such differences are obtained by charging certain items 
direct to the rates instead of to the electricity department. 
If such a course is followed it is obviously unfair from the 
comparative point of view, and does not show the true 
position of the electricity undertaking. It is difficult, of 
course, to see whether this policy is followed to any con- 
siderable extent ; but, in any case, we think it would be 
much better for the Local Government Board to insist 
that the accounts of municipalities should be kept on the 
same lines as those which are forced by the Board of Trade 
on companies, so that a fair comparison could be made 
and no such criticism could be levelled. 

The Resistance of Contacts. 

THE electrical resistance of contacts is one of those links. 
in the electric circuit that is not vet very well understood, 
and which, moreover, it is difficult to investigate with 
certainty. Such contacts occur in the coherer, in the 
detector, in Mr. S. G. Brown’s telephone relay, and very 
possibly in a different form in the contacts made by dynamo 
and alternator brushes. In another column there appears 
an account of an investigation by Dr. L. BINDER on this 
subject. The class of contact which this investigator had 
in mind was the dynamo brush.. He comes to the con- 
clusion that there is no polarisation in a contact between 
carbon and copper, that a pure resistance is in question, and 
that the resistance is independent of the direction of the 
current ; the last result seems contrary to general expe- 
rience., When using two steel balls a certain peculiarity is 
noticeable, for when the mechanical pressure reaches a 
certain value the voltmeter indicating the drop becomes 
unsteady. If a fresh start is made precisely the same 
relation is not obtained and another point of unsteadiness 
is reached. The circuit does not include a minute air- 
gap. It is thought that the effect may be partly due to 
some of the small contacts becoming overheated, but it is 
difficult to reach a definite conclusion. f steel balls are 
used so as to obtain a single contact the resistance is found 
to decrease more or less steadily as the pressure is raised, 
but the curious effect is found that if the pressure after 
reaching the highest desired point is decreased the first 
effect is a further decrease in resistance. It is difficult to 
understand this result, and it may perhaps be concluded, 
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as the author says, that the electrical and mechanical pro- | Safety Devices for Mining Machinery. 
perties of substances at a point of contact under pressure | IN another column will be found an abstract of a Paper 
&re continually changing, thus preventing definite results | issued by the U.S.A. Bureau of Mines, containing an account 
from being obtained. It must be remembered, however, | of experiments carried out by Mr. H. H. CLARK on safety 
that a pressure of several kilogrammes on a single contact : devices for use in fiery mines. The Paper is of interest in 
between two balls is likely to differ materially in its result | connection with one by Messrs. D. Bowen and W. E. FRENCH, 
from the application of a kilogramme or less per square inch | which appeared in our issue of December 20th. The con- 
on a brush contact. Moreover, it is a little difficult to decide | clusions arrived at by the last-named authors are largely 
when the polish would be such as to remove point contacts, | confirmed in the present Paper. The most successful tvpe 
or whether the contact between steel balls should itself be of protection for motor cases that was tested by Mi. CLARK 
regarded as a number of peint contacts. - was a layer of 43 plates spaced 1 millimetre apar:. With 
an arrangement of gauze and poppet valves, flam^s some- 
times issued from the motor case on an explosion taking 
place, but failed to ignite the gas outside. Thus the flame 
was sufficiently cooled to prevent ignition of the surrounding 
atmosphere, but this accomplishment is scarcely enough to 
promote confidence in the efficacy of gauze as protection, 
and preference would naturally be given to a device which 
carried: the cooling so far that any flame would be extin- 
guished in its passage. The conditions that must be ful- 
: filled by any device which is to be commercially satisfactory 
are rather conflicting, and this adds to the difficulty of the 
| problem. It seems curious that Mr. CLAnk should not have 
| included tests on flange protection in his investigation, as 
tliis apparently is more effective than anvthing else. Plate 


The Institution Visit to Paris. | 

THE decision of the Council that the Institution of Elec- 
trical Engineers shall hold a joint meeting in Paris with the 
members of the Société Internationale des Electriciens ; 
should be welcomed bv all those who have aspirations out- 
side their own. parishes. Apart from the fact that such 
meetings result in the interchange of both conversationa! 
and social amenities and so help to counteract the prejudices 
which often exist between people of different nations, they 
allow everyone to see something. and perhaps also to under- 
stand something, of the foreigner's point of view, both tech- 
nically and non-technicallv. We think we are right in | 
saying that this meeting will be the first of its kind which 
the Institution of Electrical Engineers has held. In making 
this statement we are not forgetting the various visits 
which have at one time or another been paid to the Conti- 
nent and to the United States; but these excursions were 
scarcely meetings, and certainly no formal discussions took | 
place on Papers read. This being the case we hope the Coun- | Failure of Electricity Supply at Manchester.—A small 


sl ell falls realise dhei rei ibilit i —— area in the centre of the eity of Manchester was without 
Md: y Please 5nei responsiDrüty as inaugurators and | electric light on Friday evening last, owing to the rupture of 


at the same time take full advantage of the happy absence | à water main, and consequent “damage to the supply cables. 
of any precedent. | The area affected extended from the Royal Exchange to 
——— i Corporation-street and Fennel-street, and on to the Cathedral. 
We think the chief point which should be kept in mind is , Most of the place: s on the east side of Corporation- cen ele 

that more good will arise from discussions than from the | ie Road iE qj io did. d 
reading of Papers. "We believe this to be the case in spite : Testing a Large Storage Battery. —' The Engineer " states 
i that for testing a large sub-station storage battery at St. 

of any language difficulty that may exist. We feel, also, | | 


, , Louis it became necessary to provide a rheostat capable 
that such discussions should be strictly confined to contro- | of dissipating continuously 5,000 amperes at 300 volts. For 
versia] points, points, that is, upon which we may differ 


this purpose a special rheostat was designed by Mr. K. H. 
from the French and upon which, therefore, such illumina- | Hansen, electrical engineer of the Union Electric Light and 


f b | Power Co, It was of the water-cooled pipe-grid type, in which 
tion as arises from hearty argument may be expected. The | the iron pipe could act as the conductor while being cooled by a 


time available at the meeting will be short, and it would be | flow of water. Preliminary experiments and calculations 
great waste of what there is to devote any part of it to the ; indicated that about 600 ft. of 2 in. pipe would be required. 
consideration of questions like dynamo design, upon which | |F orty-seven 20 ft. lengths of double-strength 2 in. pipe 
secare moco aa Loud ie - POR were coupled in 40 ft. pairs and connected by standard pipe 

$ c E » Or to units, which are | returns, making a total length of 569 ft. of pipe. It was soon 
already adequately dealt with elsewhere. We should, | found that the rheostat could not be cooled sufficiently by 
therefore, like to see the discussion confined to such ques- | passing water from end to end through the 569 ft. of pipe, so 
tions as the best svstem of electric traction to use under | 1t became necessary to tap holes in the return fittings, threading 
‘certain conditions, or to power supply over large areas. 
i 
| 


protection may give good results in the laboratory, but it is 
necessarily rather delicate for the rough-and-tumble life of 
the coal mine. 


— ——— ——— —d»-—9-« 9 9—«] 9 —— —— — — —— 


one set and inserting nipples to hold the hose connections to the 
: 2i >. | manifold water- supply pipe. From the other ends the water 

Lastly, we hope that the organisers of this expedition will 

remember that the human capacity for enjoyment decreases 


was allowed to run to waste. 
Cable Interruptions and Repairs. 
inversely as the square of the time from bedtime, and that 


Date of Interruption. Date of or hepen: 


. Latakia—Palura $00»o0099992*99€9 May 26, 1910 eee 
they will, therefore, not make those three days too crowded. Scalamova—Samos .........-++ April 21,1912 `.. — 

T . eee : Marmariza—hRhodes............ April 21, 1912 — 
Works, generating stations, tramway sy stems are all Bassin baddies 2o 00 April24 1912 ... n 
anathema when one is tired, and we fear that if too many Poulocondore—Pontianac...... July 5, 1919 ... = 

x à : —-— Tokyo - Guam........ ...... eee Sept. 10, 1912 ... 
such expeditions are included in the list the hospitality of Biiacc Bolus de oxi Dec, 7,1919 .. Feb. 8, 1913 
our Fren Osts | age r isappears f Dartmouth—Guernsey ....... . dan. 29, 1915 ... Feb. 6, 1915 
ch host e od outraged by the disa] cata ah Cape St. James—Doson ...... Feb. 5,1915 ... — 


some of the visitors to Fontainebleau or Versailles. Bathurst—Bissao ........ eds Feb. 11, 1913... es 


t 
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E Royal Engineers (T.F.)—Lieut. Gilfrid A. Oppenheim, from 
the West Lancashire (St. Helens) Divisional Telegraph Com- 
pany, West Lancashire Divisional Engineers, Royal Engineers, 
is gazetted as Lieutenant in the Royal Engineers’ Territorial 
Force Reserve. 


* Electric Traction as a Railway Problem.’’—A Paper on 
this subject was read at the recent Congress of Italian Railway 
Engineers at Palermo. The author, Mr. P. Lanino, dealt 
with the relative merits of the single and three-phase systems, 
and as a result the following resolution was passed :— 

Seeing that the Italian railways after 10 years of experience 
have established the three-phase system, and thoroughly organised 
at this Congress is of the opinion that the State railways would 
be well advised to advance on the lines laid down towards a progressive 
and rational development of electric traction . persevering in 
the system hitherto followed with such admirable results, but keeping at 
the same time a vigilant eye upon the same movement in other countries, 
and holding themselves ready to take them up should new and more 
modern methods really prove by practical demonstration their super- 
ioriiy over, or at least their equality with, the three-phase system. 

Tungsten Production in the United States.— According 
to a report of the U.S. Geological Survey, the quantity of 
tungsten ore mined and marketed in the United States in 1912 
was about 1,290 tons, averaging 60 per cent. of tungsten 
trioxide, besides which a smaller quantity was mined but not 
marketed. The average price per unit was about £1-37 in 1912, 
£1-6 per unit being quoted at the end of the year. The largest 
production came from Boulder County, Colo. where the 
Primos Mining & Milling Co. and the Wolf Tongue Mining Co. 
were the largest producers. The ore of this district is ferberite. 
In California, the Atolia Mining Co., which controls the Atolia 
field, at the north edge of San Bernardino County, increased its 
production of scheelite and was the largest individual producer 
of tungsten ore in the United States. The Boulder district will 
be treated separately in a subsequent report. The U.S. Geolo- 
gical Survey reports that in Arizona a few tons of hübnerite 
concentrates were shipped from the dry placers and some ore 
from the veins near Dragon ; hübnerite ore was shipped from 
Ariveca to Denver for concentration, and some _ scheel'te 
concentrates were shipped from Oracle, where scheelite is asso- 
ciated with gold and silver ores. Small shipments of hübnerite 
were made from Osceola and Round Mountain, Nevada, and 
Patterson Creek, Idaho. A small quantity of hübnerite was con- 
centrated at Loon Lake,Washington, but none was shipped. One 
small shipment of wolframite was made from Lordsburg, N.M. 


Electricity v. Compressed Air for Coal Cutting.—At a recent 

meeting of the Midland Institute of Mining, Civil and Mecha- 
. mical Engineers Mr. G. Blake Walker dealt with this subject. 
He said that, even with the most modern compressors, air 
could not be transmitted so economically as electricity. 
Losses in air-compression and transmission were due chiefly 
to two causes—friction, and the loss of heat in the air from the 
moment of compression. It was when the actual practical 
results obtained in return for the cost of producing compressed 
air were estimated that disappointment was felt at obtaining 
$0 poor a return for the expenditure. With ordinary dry com- 
pressors fitted with Jacket water coolers there was usually a 
loss of 25 per cent. by the time the air entered the receiver. 
This included clearance losses, the actual amount of the loss 
varying according to the superiority or inferiority of the 
‘cylinder and valve design. The loss in compressed air motors 
was quite as much as, or even greater than, in the generator. 
It happened frequently that the energy actually obtained 
underground was only 30 per cent. of that derived from 
the steam engine. In such a case 25 per cent. might be 
‘due to compressor losses, 25 per cent. to motor losses, and the 
balance to friction in the air mains and leakages. This was 
where electric power showed itself more economical than 
compressed air, because the losses in the generator, in the con- 
ductor and. in the motor were all much less. 

Lubricator for Electric Locomotives.—4A type of lubricator 
‘which has been developed to meet the requirements of the 
electric locomotive service through the St. Clair Tunnel is 
described in the “ Electric Railway Journal." The oil of this 
lubricator is contained in an air-tight receptacle of 1 quart 
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capacity, whence it is led to the wheel flanges by pipes and 
sprayed upon the flanges by jets of air. The air is supplied 
from the main reservoir by a } in. pipe, which is connected to 
the oil receptacle above the surface of the oil. A branch of this 
pipe is connected to the oil delivery pipe which leads to the 
flanges. When used with electrical equipment the air is con- 
trolled by an electric push button, so that the lubricant is applied 
only when needed, as on curves. This apparatus has been in 
successful operation since July 10, 1910. The six electric 
locomotives to which it has been applied haul 1,000-ton trains 
up and down 2 per cent. gradients on which flange wear had 
been rather heavy, owing to the many curves and the rather low 
centre of gravity of the locomotives. This lubricator has so 
improved conditions that 50,000 miles and more are now run 
between wheel tyre turnings. "This means that the wheels can 
be removed for turning at the same time that the armature is 
removed for commutator dressing. The former mileage made 
between tyre turnings was from 12,000 to 25,000 miles. Filtered 
reclaimed armature bearing oil is used as the lubricant. 


Electric Vehicle Development in Boston (U.S.A.). —At a 
recent meeting of the Electric Motor-Car Club, of Boston, Mr. 
Day Baker exhibited an interesting curve from which the 
accompanying table has been drawn up, showing the develop- 
ment of commercial electric-vehicle applications in the Boston 
district, traced from the beginning of the battery-driven lorry 
and delivery-wagon service to the present. From 1902, when 
the first two machines were put in commission in Boston, little 
was accomplished until 1908, when determined efforts were 
made to stimulate interest in the field by various battery 
and accessory interests, together with one or two prominent 
clectric-lorry manufacturers. During the past three years a 
rapid gain has been made in the electric-vehicle field at Boston, 
and the increase in the rate of application following the begin- 
ning of the Boston Edison campaign in 1911 is clearly shown. 
At the present time more than 300 commercial electric vehicles 
are either in service or on order at Boston. 


Electric Commercial- Vehicle Growth at Boston. 


Year.  Newcears. Total. Year.  Newcars. Total. 
1902 2 D. [Assess 1908 13 34 
1903 5 To Suan 1909 28 62 
1904 2 OO n 1910 57 119 
1905 l l0 uas 1911 74 193 
1206 7 DE. eue 1912 86 279 
1907 4 2] 


Cables for Shafts of Mines.—A Paper on this subject was 
read before the Association of Mining Electrical Engineers in 
London on Friday last by Mr. E. Kilburn Scott. 


The author remarked that cables for shafts of mines differed from 
those in other situations because the question of weight was such an 
important factor. In order to reduce the weight the cables should be 
worked at high tension and insulated accordingly. | Although aluminium 
had not been used for shaft cables there was every reason to suppose that 
the lighter metal would be found distinctly advantageous. Contrary 
to the general supposition, aluminium was much stronger from the point 
of view of supporting its own weight than was copper. All metal work 
which was continuous from top to bottom of a shaft should be utilised as 
the earth return. There was nothing in the revised rules against this 
arrangement or indeed to make it necessary that shaft cables should be 
armoured. In any event the cross section of the armour of a high-tension 
cable was likely to be too small properly to carth the low tension under- 
ground feeders. Even where it was not convenient to use existing metal 
work it would be very much cheaper to suspend wire ropes in the shaft 
for the earth return than to place the same amount of metal round a cable 
as armour. The marked success which had followed the use of silicious 
tvre rubber as a mechanical protection on cables subjected to moisture 
and hard wear and tear pointed to its being also a very suitable material 
for cables permanently installed in shafts. Further, as sinking cables 
must necessarily be insulated with rubber, the addition of tyre rubber in 
place of specially flexible armouring seemed a reasonable proposition. 
By placing the winch in insets as the shaft descended the length of sinking 
cable could be limited to that at which cable without armour was feasible. 
Hitherto casing had always been made‘of sawn planks, the jointsof which 
were difficult to keep tight. The author suggested the use of telegraph 
poles sawn longitudinally and having the joints between the halves closed 
by steel hoops. Casing made in that way should be cheap and easy to 
erect, and it would form a complete protection to the enclosed cable. 
Regarding preservatives for casing and cleats, it was pointed out that 
sacchariae impregnated into the wood was the best because it had no 
action on insulauon or metals. Also when impregnated along with 
arsenic it formed a complete solution of the white ant difficulty wmeh was 
so troublesome in mining work overseas. 
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New Plant at Hornsey Electricity Works.—A 750 kw. 
set, with corresponding condenser and gear, were inaugurated 
at the Hornsey Electricity Works on Saturday last, the new 
plant being necessary owing to the increase in connections. 
The engine is of the reciprocating triple-expansion type by 
Messrs. Belliss & Morcom, and is fitted with the latest improve- 
ments, including automatic expansion gear with oil pressure 
control. It runs at & speed of 250 revs. per min., and all 
bearings are fitted with a special arrangement for supply- 
ing oil under pressure, so that the wear is reduced to an 
almost negligible amount. The H.P. piston is fitted with 
special bronze rings as are all the valve pistons. A special 
graphite and oil lubricator by Messrs. Knowles & Woolaston 
is provided for the cylinders, and it is believed that this will 
considerably reduce the cost of lubrication. The dynamo is 
by the Electric Construction Co., with 10 main poles and a 
similar number of interpoles. A barometrie condenser is 
erected outside the engine room on a lattice tower, the 20 m. 
main exhaust pipe being taken from the engine down to the 
basement and from thence out through the wall and up to 
the condenser. Two electrically-driven Rees Roturbo pumps 
are used for the condensing water: one taking a supply from 
the cooling tower ponds and injecting same into the condenser, 
and the other taking the hot well water from the pond at the 
base of the condenser tower, and pumping same to the top of 
the cooling towers. The new switchboard consists of a dynamo 
panel and two feeder and 'bus bar panels. The dynamo panel 
contains a heavy single pole switch, reverse current relay by 
the British Westinghouse Co., reverse current breaker switch, 
Weston ammeter and the usual breaking switches. An Aron 
wattmeter registers the units generated by the machine. The 
feeder panels contain provisions for a new feeder, main ?bus 
bars, and cross plug bars for further machines, &c., as well as 
bar paralleling switches. The shunt regulator for the dvnamo 
is by Messrs. Ferranti. The whole of the extension switch- 
board work was carried out by Messrs. Spagnoletti. The 
extensions of plant have all been carried out under the direc- 
tion of the Borough Electrical Engineer, Mr. Norman Staniland, 
and the staff at the Electricity Works, while the building 
extension has been erected under the supervision of the Borough 
Engineer and Surveyor, Mr. H. J. Lovegrove. 


Municipal Trading and London Electric Companies.—In 
a letter to ^ The Times ” of February 5th, Mr. R. Stewart Bain, 
managing director of the London Electric Supply Corporation, 
draws attention to the manner in which municipal trading 
is carried on in London in connection with electricity supply. 
In Bermondsey, for instance, in 1908 a loss of £4,332 should 
have been shown instead of a profit of £3,660. In the following 
table Mr. Bain compares the rates in trading and non-trading 
boroughs :— 


Boroughs trading in : ; 
electricity supply. Non-trading boroughs. 

a, d. s. d. 
Bermondsey ................ 9 3 | Deptford isse oce i 
Battersea ........... eee een 8 4 Lambeth ss usd eva rure 7 9 
Pulham ivseteccto vesscesten un 7 8 | Chelse& coe css exo rtt seat) 4 
Hammersmith ............... 7 8 | Kensington ................-.- 6 10 
[singto ernen tuns 71 Wins DUTY esain ieies 1 3 
St. Pancras ............. ees 7 7 Holbo 2 ecce ox ix tallo 1 $5 
Hampstead ................... 7 8 | Paddington ................... 1.8 
Woolwich ..................... 9 2 | Greenwich ....................-- 1." 
PM NOE I] 4 | Camberwell .,................. 8 10 
Southwark ................... 8 1 Wandsworth .................. 7 4 
Shoreditch. i rrr eses 8 3 | Lewisham ..................... 7 8 
Hüaeley — esp eene either 7 1l |*Stoke Newington ............ 7 8 
DECDIBGN cians covets ewe siaa as 8 7 Bethnal Green.................- 8 0 
Marylebone .................. 6 1l Westminster .................. 6 7 
Average  ....... 8 4 Average ...... 7 6 


* Takes a bulk supply from a company. 


It will be noticed that, while the average rate in the non- 
trading boroughs is 7s. 6d. in the £ the average in the trading 
boroughs is 8s. 4d.—a difference of 10d. in the £. As the rate- 
able value of the trading boroughs is £16,941,778, this extra 
lOd. in the £ means an addition to the rates of £705,907 per 
annum. Mr. Bain is satisfied that a considerable proportion 
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of this large amount is due to municipal trading, while the 
immunity of municipalities from the provisions of the Electric 
Lighting Acts, as regards the publication of accounts, enables 
them to hide the true state of affairs from the ratepayers, and 
allows them besides only to charge such expenses as are con- 
venient to the trading department, the remainder being charged 
direct to the rates. The Board of Trade, Mr. Bain points out, 

has no power to compel these trading boroughs to publish their 
accounts in the form prescribed by statute for companies, who 
are also by statute subject to a commercial audit of their 
accounts; and although the attention of the L. G. Board has 
been repeatedly called to this anomalous state of affairs, they 
have done nothing to remedy it. 


Electric Furnaces for Melting Ferro-Manganese.— Accord- 
ing to “ The Engineer," electric furnaces for melting ferro- 
manganese are now being employed in the United States and 
on the Continent, and there is no doubt that in many cases thev 
could be successfully employed in English steel works where 
low-carbon steel is made. It has been shown that by the 
use of molten ferro-manganese the quantity requircd can 
be reduced from 20 to 30 per cent., and the steel 1s less liable 
to break in rolling, owing to the increased activity of the ferro- 


-manganese and its complete diffusion and regularity through- 


out the ingots. If the melting is done in a cupola the loss is 
from 20 to 22 per cent., while the loss in electric furnace melting 
is under 14 per cent., a saving of 20 per cent., which far more 
than conte balances the cost of electric melting, which should 
not exceed 30s., with power at 0-6d. per unit. Electric furnaces 
of the ordinary steel-melting types ere being employ. d for 
this work. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Louis Cohen contributes an article on the '* Inductance and 
Capacity of Linear Conductors and the Determination of the Capicity 
of Horizontal Antenne " (p. 881). 


Mr. A. R. Everest vesterday read a Papei on f 
Parallel Operation ” 


(p. 874) 


At the annual dinner of the Institution of Electrical Engineers it 
was announced that an invitation had been given to the Institution 
by the Société Internationale des Electriciens to visit Paris in the 
spring. The invitation has been accepted (p. 873). 


* Some Factors in 
before the Institution of Electrical Engineers 


We abstract a Paper on '* The Control of Meters, Public Lamps 
and other Apparatus from the Central Station” by Messrs. W. 
Duddell. F.R.S.. A. H. Dykes and H. W. Handcock. (p. 885). and we 
deal with the subject in our Leading Article. 


We give an abstract of a Paper, read by Mr. H. Clifford Palmer 
before the Manchester Local Section of the Institution of Electrical 
Engineers, on '* Advertising Electricity "" (p. 890). 


An account is given of the discussion which took place at Man- 
chester on Mr. W. H. Whysall's Paper, '* Use of a Large Lighting 
Battery, &c." (p. 884). 


We give the results of a long series of experiments on explosion- 
proof motors by Mr. H. H. Clark (p. 877). 


Parliamentary.—The sittings of the House of Commons Select 
Committee on the Marconi agreement were continued until Wed- 
nesday (p. 895). 


Legal.—The proceedings in the action brought by Litholite Limited 
agzinst Mr. Travis to restrain him from making use of knowledge of 
secret processes acquired while emploved by them is reported on 
p. 805. 

Meetings and Reports.—Meetings of the Central London Railway 
Co.. City & South London Railway Co.. Liverpool Overhesd. Re il- 
wav Co., and London & South-Western Roilwey Co. are reported. 

Amongst the directors’ reports cbstrected are those of the Central 
Electrie Supply Co., Neweestle & District Electric Lighting Co., 
Northampton Electric Light & Power Co.. Notting Hill Electric 
Lighting Co., Paisley District Tramwevs Co.,, St. James & Pall 
Mall Electric Light Co.. Electrical Distribution of Yorkshire, W. T. 
Glover & Co., and Mather & Plat‘. 
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OBITUARY. 


G. F. HARbEN.—We regret to record the death of Mr. Geo. F. 
Harden, manager of the sales department of Messrs. Crompton & Co. 
in the London district. which occurred recently, at the age of 34. 
After serving his apprenticeship with Messrs, Scott & Mountain, 
Mr. Harden joined Messrs. Crompton in 1901. and was later sent to 
Glasgow in charge of the branch oftice. Subsequently he was moved 
to a position in the sales department at the head ofrice at Salisbury 
House, and finally took over the sales department for the London 
district. In the beginning of 1912 he was attacked by tuberculosis, 
and after undergoing open air treatment he eventually placed him- 
self in the hands of a specialist in Scotland, under whose care he 
made a wonderful recovery. Unfortunately, shortly after Christmas, 
he caught a chill which went to his lungs, and, owing to his power 
of resistance having been so very much weakened after a year's 
illness, he was unable to fight the inflammation which was set up, 
and gradually sank, dying after thres weeks’ illness. He leaves a 
widow and one child, Both at Glasgow and in London Mr. Harden 
will be missed by a large circle of friends. 


PERSONAL. 


M. Banneux, the Director-General of the Belgian Government 
Telegraphs, recently retired, after 42 years’ service. M. Al Roosen 
succeeds M. Banneux. 

Many of our readers will doubtless remember that after the Tram- 
ways & Light Railways Association's Convention at Swansea last 
year, Mr. A. de Turckheim, the Secretary of the Association, was 
presented with a clock, and we are informed that a plate has now 
been fixed to this clock bearing the following legend :—'' Presented 
to A. DE TURCKHEIM by the members of the Tramways & Light 
Railways Association, as a token of esteem and an appreciation of 
his organising genius, June, 1912." 


APPOINTMENTS VACANT AND FILLED. 


A first-class technical assistant is wanted for the estimating depart- 
ment. of a lamp manufacturer's. See an advertisement. 

A patent agent's assistant is required to take charge of technical 
de partment in an important branch office. See an advertisement. 

Applications are invited for the position of assistant lecturer in 
electrical engineering and physics at the Huddersfield Technical 
College. Salary £150. Particulars from the Secretary, Mr. T. Thorp. 


Mr. H. S. Kennedy has-been appointed manager of the marine 
department of Messrs. Siemens Bros. Dynamo Works, and will, 
therefore, now be stationed in Glasgow. Mr. Kennedy has been 
with the company for a number of years, and we are certain that 
his friends will congratulate him on his new appointment. 


INSTITUTIONS AND SOCIETIES. 


Royal Institution—The Friday Evening Discourse on February 
28th will be delivered by the Hon. R. J. Strutt, on '' Active 
Nitrogen," instead of by Mr. C. T. R. Wilson, who will deliver his 
Discourse, on the ** Photography of the Paths of Particles ejected 
by Atoms," on March 7th. 

Manchester Engineers’ Club.—At a meeting of the members of this 
club on Wednesday, February 5th, Mr. D. Adamson in the chair, the 
committee presented a report comprising a statement of business done 
and bringing forward various proposals for the future. Up to the 
present 570 members have been enrolled, and it has been decided to 
form a limited liability company to take up the lease of the club 
premises and to purchase furniture, &c. This company will sub-let 
the premises to the club. Resolutions approving this arrangement 
were passed by the meeting, and it was also agreed that the time 
limit for the admission of original members without entrance fee 
should be extended until a total membership of 600 is reached, as 
. long as the time for such admission is not extended beyond the 
opening of the club premises. 

The Royal Society.—Among the Papers read at the meeting of this 
Society yesterday afternoon were the following: ''' The Excitation 
of 4-Rays by the a-Ravs of Ionium and Radiothorium." by Messrs. 
> J. Chadwick and A. S. Russell, and * Load Extension Diagrams taken 
with the Optical Load Extension Indicator," by Prof. W. E. Dalby. 

Institution of Electrical Engineers Visit to Paris.—At the Institu- 
tion dinner on Febzu:ry 6th M. Grosselin, President of the Société 
Internationale des Electriciens. conveyed to the members of the 
Institution an invitation from his society to visit Paris next May. The 
invitation has been accepted by the Council of the Institution, and 


as soon as sufficient details are available a circular on the subject 
will be sent to the members. At present it is proposed that the visit 
should take place during the last week in May, and that it should last 
three days, the time being given partly to the reading and discussion 
of Papers and partly to visits to works and places of interest and a 
banquet. 

North-East Coast Institution of Engineers and Shipbuilders.— The 
annual dinner of this Institution will be held in the King's Hall, 
Armstrong College, Newcastle-on-Tyne, on Thursday, March 6th, at 
6:30 for 7 p.m. Members are requested to inform the secretary of 
their intention to be present before February 20th. 


Institute of Metals.—The annual general meeting of this Institute 
will be held at the Institution of Mechanical Engineers, Storey's Gate, 
S.W., on Tuesday and Wednesday, March llth and 12th. Prof. 
A. K. Huntington will deliver his presidential address.. Among the 
Papers down for reading are '' Corrosion of Aluminium," by Dr. 
G. H. Bailey, and “ Metal Filament Lamps," by Mr. Alex. Siemens. 


EDUCATIONAL NOTES. 


University of Bristol.—Messrs. G. A. and H. H. Wills have offered 
the sum of £150,000 to this University for the extension of the 
University buildings. In the letter making the offer the donors 
suggest that the time has arrived for carrying out some desirable 
extensions to the University buildings, and that the land upon which 
the disused Blind Asylum stands might be utilised for erecting a 
building which should include a large hall, libraries, council chamber, 
offices, lecture rooms and a main entrance. Mr. W. M. Wills has 
also associated himself with the above gift and has, besides, offered 
£20,000 in augmentation of the general endowment fund of the 
University. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY Feb. 14th. (to-day). 
INSTITUTION OF MECHANICAL ENGINEERS. 
Annual General Meeting at Storey’s Gate, London, S.W. 


JUNIOR INSTITUTION OF ENGINEERS. 

$ p.m. Meeting at 39, Victoria-street. Paper on “ Electrical 
Installations in Metal Conduit with Special Reference to 
Earthing," by Mr. F. H. Taylor. 

PHYSICAL SOCIETY. 

4 p.m. Annual General Meeting at the Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Paper on 
“The Dynamics of Pianoforte Touch," by Prof. G. H. Bryan, 
F.R.S. 


8 p.m. 


Roya INSTITUTION. 
9 p.m. Meeting at Albemarle-strect, London, W. Discourse on 
“ New Gyroscopes and their Applications," by Prof. A. Gray, 
F.R.S. 
SATURDAY, Peb."15th. 
ROYAL INSTITUTION. 
Jj p.m. Meeting at Albemarle-street. Lecture on “ The Properties 
and Constitution of the Atom," by Prof. Sir J. J. Thomson, 
O.M., F.R.S. Lecture II. | 
MONDAY, Feb. 17th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
4p.m. Meeting at the Merchant Venturers’ Technical College, 
Bristol. Paper on ‘‘ Some Uses of the Stroboscope," by Prof. D. 
Robertson. 
TUESDAY, Feb. 18th. 
ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi, 
London, W.C. Paper on “ The Use of Shades and Reflectors,” 
by Messrs. J. C. Clark and V. H. Mackinney. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding—Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, February 17th, 1913, “ A" Company.—Recruit training 7 to 
10 p.m. Company training 7 to 10 p.m. 
Tuesday, February 18th, 1913, “ B” Company.—Company training 
7 to 10 p.m. 


Thursday, February 20th, 1913, “C” Company.—Company training 
7 to 10 p.m. 

Friday, February 21st, 1913, "D" Company.—Company training 
7 to 10 p.m. 


Saturday, February 22nd, 1913, “ A” and “ B" Companies (Right Half 
Battalion).—Week-end training at Dover. Dress: Service dress, | 
putties, greatcoats. No arms will be taken. Parade at Victoria 
Station, L.C. & S. E. Line at 1 p.m. 

"C" Company, Week-end. Lorry Run.— Parade at Head Quarters at 
2p.m. Dress: Service dress, putties and greatcoats. 

Head Quarters will be opened for regimental business from 10 a.m. 
till 12 noon. 
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SOME FACTORS IN PARALLEL OPERATION.* 


BY A. R. EVEREST. 


In connection with the parallel operation of alternators it is well 
known that serious trouble from ' hunting " may occur unless the 
system has such characteristics as to prevent the natural oscillating 
frequency from approaching resonance with the frequency of engine 
impulse. 

Many treatises have been written upon the subject, giving formule 
for determining the natural frequency from the alternator characteris- 
tics and a given amount of flywheel effect, or conversely to determine 
the amount of flywheel needed to give the system a predetermined 
natural frequency. Unfortunately, however, the results obtained in 
actual practice often differ seriously from those indicated by the 
formule. 

These notes aim to show clearly the nature and importance of the 
correction necessary, and a means of applying it. Notes are added 
upon the effect of load, the calculation of combinations of dissimilar 
sets, and the general specification of requirements to be met by the 
flywheel. 

Formule for calculating the natural oscillating frequency of an 
alternator as one of a similar pair, or as a single machine connected 
to a system of indefinitely large capacity, have been published 
meny times. 

All methods are based on the well-known equation for oscillatory 
motion 

T—2, displacement, 
acceleration 
where T is the time in seconds for one complete oscillation. 
This in the case of an alternator may be conveniently expressed in 


the form 
K, x cycles 
d 76, / po mE 


where f,—the frequency of oscillations per minute, 
foot-tons — the stored energy of the revolving parts at normal speed, 
K,=the kilowatts of synchronizing power corresponding 
to one radian (electrical) of displacement from the 

mean position of uniform rotation. 
Fig. 2 represents the E.M.F. triangle for two machines when 


de-phased. It is readily seen that the cross-voltage or impedance 
E.M.F. consumed in one machine (CÀ) for a small angle of deviation 


w 
c 
So 


200 


s 


Amps. per Phase. 


0 
2,000 — 4,000 10,060 12,000 14,000 16,000 18,000 20,000 


6,000 8,000 
Field-ampere Turns per Pole, 

Fic. ].—OrEÉEN CIRCUIT AND SHomRT-ciRCUCIT TESTS ON Two-PHASE 

1,500 kw. MACHINE. 


from mean position is proportional to the radius voltage for one radian 
of deviation. The value of K, is therefore determined by the 
amount of current which flows as cross-current to consume in one 
machine a cross-voltage equal to the working voltage. It is in the 
proper determination of the K,. value that errors arise. The usual 
methods indicate that this shall be determined from the current 
which will circulate in the machine on short-circuit with excitation 
corresponding to the air-gap excitation for no-load working voltage. 


* Abstract of a Paper read before the Institution of Electrical Engineers, | 


(Some writers employing the method just described insert the full 
ampere-turns of open-circuit excitation instead of the ampere-turns 
required at the air-gap. This is obviously wrong. In Fig. 1, which is 
a typical curve of open-circuit excitation, only the part AB represents 
the magnetizing force at the air-gap ; the remainder, BC, being con- 
sumed in saturating the magnet poles, should therefore not enter 
into the short-circuit test where saturation is absent. The effect of 
this discrepancy will be referred to later.) But in the case of power 
exchange current between two machines, the amount of current 
Howing due to a given cross-voltage is much larger than when con- 
suming the same voltage on short-circuit, hence the synchronizing 
power as determined from the short-circuit test is usually far too low. 
The cross-current is in phase with the machine voltage, and is a 


B C A 
Impedance 
EMF 


Bus bar E. MF. 


O 


Fic. 2. —DiAGRAM sHow1NG E.M.F.s or Two DE-PHASED MACHINES IN 
PARALLEL. 


true power current, and it exerts a distorting effect instead of a 
demagnetizing effect on the field flux. The reluctance of the cross- 
magnetization path is usually quite different from that of direct 
demagnetization, and the current flowing to wipe out a given amount 
of cross-voltage will often be two or three times as much as when 
cancelling the same amount of voltage by direct demagnetization 
onthe main poles. In other words, the real synchronous impedance, 
which is active when “ hunting," may differ widely in value from 
that measured on short-circuit tests; and the latter quantity 
cannot give the correct value for synchronizing current. 

In order to determine the proper value of synchronizing power 
(K,) to be inserted in the equation for oscillating frequency, we may 
therefore employ the value obtained from the short-circuit test multi- 
plied by a factor depending principally on the shape of the poles. 

In Fig. 2. OA, OB represent the open circuit E.M.F.s of two 
machines, which are de- phased, one behind and one ahead of the mean 
position, by the angle 6. If the machines are in parallel, OC repre- 
sents the mean or bus’ bar E.M. F., and it is assumed that cross-current 
will flow between the machines sufficient to consume the cross- E. M.F. 
AC or CB in the synchronous impedance of one machine. 

But à method based on Hobart and Punga's analysis appears 
preferable. In Fig. 3 the angle of AOC of mechanical displacement 
is divided into two parts, is the amount by which the flux axis is 
displaced from the pole axis by distortion from the cross-current 
flowing. "The actual E. M.F. triangle is DOC (for one machine). and 
the real eross-voltage DC is consumed as reactive drop in the machine 
winding. The angle of mechanical displacement corresponding to 
any assumed value of cross-current—for instance, normal full-load 
current —is readily found. The angle DOC is given at once by the 
reactive drop, end we find the angle of flux distortion for any type 
of pole by Table I. 
armature ampere-turns per pole all phases  ,- 


Dist . |t UN REMO. UM : = K. 
istortion angle ficld ampere-turns per pole at air-gap x 


Table I. 
. pole are | K in rer pole-are K in 
IUS pole pitch | degrees. — Ratio pole-piteh degrees. 
0-4 | 7:0 | 0-8 24-0 
0-5 / 100 | 0-9 31-0 
0-6 13:5 | 1:0 40-0 
0-7 18-0 "^ A 


NoTE.—When the air-gap increases in depth from the centre towards 
the edges the effect is further to decrease the effective width of pole arc. 
For such cases a correction of 10 per cent. is suggested. 


i] 
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These two angles together give the displacement angle for one 
machine at the chosen value of cross-current, and hence the cross 
current and synchronizing kilowatts proportional to one radian dis- 
placement are at once known. The values indicated for flux dis- 
tortion in Table I are derived from Hobart and Punga’s analysis, 
and are believed to be in good agreement with the relations determined 
by other writers upon the subject of armature reactions. In the 
case where the field magnet is a continuous cylinder with pole arc 
equal to pole pitch it will be found that this method gives sub- 
stantially the same result as the short-circuit method. As an instance, 
let total armature ampere-turns per pole be 60 per cent. of the field 
ampere-turns expended at the air-gap. From Table I. the distortion 
angle is 0-6 x 40=24°. The short-circuit test, taking as usual the 
E.M.F. of armature reaction to be 0-707 of the ampere-turns, would 
give (if winding reactance were negligible) an impedance E.M.F. 
= 0-6 x 0-707 = 42-4 per cent. of open-circuit voltage, which as tangent 
corresponds to an angle of 23? on Fig. 2. 

But for the form of pole generallv employed on flywheel alternators, 
if the pole arc is 60 per cent. of the pole pitch, Table I. shows that the 
distortion angle for the same current is only one-third that in the 
former case, so that the synchronizing current flowing for a given angle 
of displacement would be very much larger than indicated by the 
short-circuit method. In general, it is sufficiently accurate to take a 
value of winding reactance E.M.F. one-half that determined in the 


.usual way. 


Fic. 3.—D1aGram or E.M.F.s. 


It may be mentioned here that wherever armature ampere-turns 
are referred to in this Paper the “ effective value " as corrected for 
coil pitch and distribution factors should be understood. A practical 
application will best show the inaccuracy of the ordinary method :— 
1,500 kw. machine with constants shown below. The oscillating 
frequency calculated by the short-circuit method was 40-5 per 
minute. The “ distortion ° method indicated a natural frequency 
of 68. The frequency by actual test was 68. This test was made by 
throwing two similar machines together while slightly out of phase, 
and timing the oscillations of the instrument needles. 

Machine, 1,500 kw., two-phase, 50 cycles. 

Volts, 6,600. 

Amperes per phase for 1,500 k.v.a.= 114. 

Armature ampere-turns per pole (effective), 4,940. 
Armature reaction, 3,500. 

Field ampere-turns on short-circuit, 4,150. 

Reactance volts (deduced), 7-2 per cent. 

Total flywheel effect at normal speed = 9,600 ft.-tons. 


Fig. 1 shows the open-circuit and short-circuit tests on this 
machine. 


Short-circuit Method— 


Open-circuit excitation at air-gap:......... 9,200. 
Short-circuit excitation for 1,500 k.v.a....... 4,150. 
9,200 
Value of Ko osos es bak ides its. aaa 
3,330 x 50 


Oscillating frequency= 9-76 - = 40-5 per minute. 


-9,600 


* Distortion” Method— 


Pole arc 
Pole pitch ^" per cent. 
(Gap was twice as wide at pole edges as at centre, therefore equiva- 
lent pole ratio— 60 per cent.) 


For 114 amperes per phase— 1,500 k.v.a. 
Reactance volts D — 9-6 per cent. 


2 
Corresponding angle = 2-0 degrees. 
i i 4, E 
Distortion angle 9,200 x 13-5— 7-2 degrees. 


Displacement angle 9-2 degrees. 
K,, proportional to one radian displacement— 


57:3 
1,500 x 92 =e K 
Natural frequency 9-76 / aq = 8 per minute. 


Without correction for variable air-gap this calculates to a 
frequency of 63. l 

It is important to know how the results are modified when operat- 
ing under load. Some writers have advised increasing the short- 
circuit ratio in proportion to the increased excitation of load. Some, 
on the other hand, have claimed to find no observable difference in 
the natural frequency due to the presence of load. Schüler advised 
increasing the ratio by an amount equal to the increased excitation 
for non-inductive load, and suggested 10 per cent. increase in the 
assumed field strength. In the case of two similar machines, A and 
B, let Z represent the synchronous impedance for non-inductive 
current in each machine. If the electrical constants of machine B 
are now 80 changed that operating as one of a similar pair the syn- 
chronizing power is halved, then Z,—2Z,. With A and the changed 
B machine operated together, the synchronizing power corresponding 
to any displacement angle will be two-thirds that of the original pair. 
In general, and writing K,K, for [the K, values of A and B, each 
calculated as one of a similar pair, then the resultant value for 
machines À and B operating together is— 


o KK, 
“Ki +Ke’ 
which expression may be substituted for K,,in the numerator of the 
equation for natural frequency. Similarly with two unequal fly- 
wheel effects the resultant value may be expressed in the form 
ab . 
a+b 
For, starting as before with a similar pair, and leaving electrical 
constants unchanged let the foot-tons of B machine be doubled. The 
synchronizing power being equal in both machines at any instant, 
B machine will now only swing half as far as A in the given time. 
When machine A has swung through a given angle 0, the total 
separation angle is now only 1:5 Ginstead of 20. The resulting cross- 
voltage, and therefore synchronizing current, is diminished in the 
same proportion, the effect being equivalent to an increase in “ foot- 
tons " to four-thirds the original value. Writing T, T, for the foot- 
tons of flywheel effect in machines A and B the resultant effeot is 


9 Tals. 
T, t T, 
For two machines with any values of electrical constants and fly- 
wheel effect, we then have the natural frequency 


n —— MÀ ——À—À ———_—_—_ 


" K,K,(T, + T,). 
9 76, / o cles x T.T,(K,+K,) 

When specifying the flywheel to be supplied in connection with an 
engine-driven alternator it is usual to stipulate that the total amount 
of flywheel effect present must be such as to satisfy these two con- 
ditions: (a) The angular deviation from uniform rotation due to 
cyclic irregularity of the engine must not exceed 2} electrical degrees 
(shaft degrees multiplied by the number of pairs of poles). An 
expression in terms of cyclic speed irregularity is usually preferred by 
the engine makers. The following is a convenient expression :— 


Permissible limit of cyclic speed irregularity =- 


l k 
a` 6x (number of poles)’ 
k is the number of engine impulses per revolution. 

(b) To avoid trouble from resonant hunting sufficient flywheel 
effect should be provided to ensure that the natural frequency of the 
machine shall be at least 20 per cent. different from the frequency of 
the predominating engine impulse. The predominatingimpulse in à 
two- or four-stroke cycle engine always oceurs with the frequency of the 


, 


where 
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cam-shaft, and is independent of the total number of cylinders con- 
tributing to the turning moment diagram. Thusin a two-cycle engine 
running at 200 revs. per min. the flywheel would be designed to give a 
natural frequency below 160, but in a four-cycle engine running at 
200 revs. per min. the cam-shaft speed being 100 revs. per min., it 
would be necessary to design the flywheel to keep within a natural 
frequency of 80 per minute. For operating alternating-current 
generators of ordinary regulation, the total amount of flywheel 
effect required for each kilowatt of rating may be indicated by the 
following formula :— . 
1:3 x poles x (strokes per engine eycle)* 
revs. per min. 


THE RESISTANCE OF CONTACTS.* 
BY DR. LUDWIG BINDER. 


[£ The present Paper has reference to such contacts as are formed 
by brushes on slip-rings and commutators. Some voltage-drop is 
always noticed at such a contact, depending in the first instance on the 
pressure between the surfaces. It might appear at first sight as 
though the two surfaces, forming the contact, were separated from 
one another by a thin film of air or other medium, which tended to 
disappear as soon as the pressure was increased. But the following 
experiment shows that this is no explanation. Fig. 1 gives a sketch 
of the apparatus, showing a carbon-copper contact, the two surfaces 
being pressed into contact by a definite weight ; the upper holder, 
containing the copper, is rotatable,asshown. By passing continuous 
current through the contact in opposite directions it was easily 
shown that there was no polarisation, although the contacts were 
formed of different materials. Curves were then constructed, show- 
ing the relation between volts and amperes. These were found to be 
straight lines with the following curious peculiarity. When the 


Fic. 1l.—DiAGRAM SHOWING CONSTRUCTION OF APPARATUS FOR 
MEASURING THE RESISTANCE BETWEEN ROTATING CONTACTS, THE 
PRESSURE BETWEEN THE CONTACTS BEING VARIED. 


current reached a certain value the voltmeter would become un- 
steady, and give a value either above or below the line. If, now, a 
fresh start was made, a line would be obtained as before, but not 
the same line, and if this was carried to the point of unsteadiness, 
another line would be obtained on making yet another start. This 
seems to show that the moments of unsteadiness produce some 
definite change in the conditions. On examining the surfaces them- 
selves black spots would be found on the copper, and some dull spots 
on the carbon. These were evidently due to a slight burning of the 
surfaces. An attempt was made to determine the temperatures 
and the variations of these temperatures by means of thermo- 
elements, and curves were constructed corresponding to various 
pressures, all agreeing roughly in outline. This experimental work 
showed fairly clearly that the fall of pressure at the contact was 
independent of the direction of the current, and proportional to the 
strength of the current, whencc it is fair to assume that there is at this 
point à purely ohmic resistance, and that there is no question of any 
air-gap, always assuming, of course, that the contacts are dry. 
It is surprising, too, what is the amount of this resistance. Thus in 
one case it amounted with a pressure of 150 grammes per square 
centimetre to 0-12 ohm., which was equivalent to a length of 136 
metres of the copper conductor, or 13-6 centimetres of the carbon. 
The mean distance between the contacts is extremely small, being 
between 0-1 and 0-001 mm., according to the accuracy with which 
the surfaces fit one another. The contact surfaces must therefore 
be extremely small in order to produce a resistance of 0-12 oh m. 
in such a short path. If we suppose this separation of the surfaces to 
be caused by a particle of carbon, the gap thus bridged being 0:1 mm. 
long. a little calculation will show us that only , 4, ,th of the whole 
of the contact surface is actually being utilised. This natura!ly 


* Abstract of an article in “ Elektrotechnik und Maschinenbau." 


produces great heating locally at the spots where the current is con- 
centrated, but a very small heating effect may be produced, when this 
heat is distributed over the whole of the surfaces. With small 
currents there is obviously very little heating effect ; as soon as such 
effect becomes noticeable the course of the curve depends on the 
temperature coefficients of the materials forming the contact. 
With a carbon-copper contact, carbon has a negative temperature 
coefficient, and plays the more important part. At higher tempera- 
tures, local oxidisation effects arise, producing an unstable condition. 
All this seems to show that the increase of current density at certain 
spots is the controlling factor, though secondary effects may be pro- 
duced by the metallic surface becoming soft at high temperatures, 
while volatilisation and oxidation also play their parts in obscuring 
the interpretation of results. 

It is, therefore, well to consider what is the true contact-surface, or 
in other words, how two surfaces make contact with one another. 
The hardness of a substance can be defined or ascertained in different 
ways. Thus if à hardened steel ball is pressed on a softer surface 
by a definite pressure the softer surface yields, and an impression of 
the steel ball is left. The diameter of this impression can be mea- 
sured, and it has been proposed to take the ratio of pressure produc- 
ing indentation to diameter of such indentation as & measure of the 
hardness of the substance in question. Measurements have also been 
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Fic. 2.— SHOWING THE CONNECTION BETWEEN THE RESISTANCE AND 
PRESSURE IN THE CASE OF STEEL BALLS. 


made on indentations caused by conically-tipped objects with very 
similar results. Finally, there is the so-called diamond method, a 
scratch of a certain width being produced by a pressure of a definite 
amount, this pressure being taken as a measure of the hardness. 
Here in all cases the determining factor is the specific pressure on the 
contact surfaces, though at first sight there appears to be an essential 
difference between the methods. With the pressure of a steel ball 
the surface seems least injured. One can separate an elastic defor- 
mation from a permanent impression. On the other hand, the 
pressure of the diamond or of a steel cone seems to injure the surface 
at once, but this is only due to the fact that in these cases we use a 
relatively high pressure. For, if properly magnified, the cone tip 
and even the diamond will be found to be slightly round at the tip, 
and if the pressure is kept sufficiently low we shall be dealing with 
cases where purely elastic deformations are caused. But this stage 
is very difficult to observe, seeing it would require an extraordinary 
refinement of mechanical and optical apparatus. Let us now con- 
sider the contact of two surfaces. Small elastic deformations first 
take place at the points of contact, which, however, tend to become 
permanent when the pressure is increased. This may have the 
effect of bringing other points into contact, where again the same 
effect is produced. The course of evente then depends somewhat 
on the nature of the surfaces in contact. Supposing that they have 
been worked and smoothed by means of emery paper, grinding, 
polishing and such like operations, a large number of points will soon 
be in contact. But it does not necessarily follow that precisely 
similar results have been produced at all these points of contact. 
The mein pressure between the surfaces is a known quantity, but 
at some points the clastic limit may have been overstepped, while at 
otkers this is not the case, elastic flats having been produced, which 
conform to Hertzs well-known law. If the pressure is sufficiently 
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increased we may at last reach that state in which complete contact 
is made over the whole of the surfaces. But long before this stage 
arises the bodies undergo deformation as a whole, and this takes us 
to the neighbourhood of the elastic limit. 

In passing then to the matter of the resistance between two sur- 
faces in contact, we have to consider the current-densitv at the differ- 
ent points of separate contact. Strictly speaking, we ought to do 
this over the whole surface ,but there are always certain points 

where the current density is very high, and these form the determining 
factor. If we may be allowed to use an analogy from hydrodynamics 
it may be found in the consideration of the passage of water through 
2 small orifice between two large reservoirs. Problems of this kind 
were investigated by Lord Rayleigh in 1871, and his hydrodynamic 
work is capable of immediate translation into electrical language. 
the effects being entirely due to the nature of the proceedings in the 
immediate neighbourhood of the orifice. In considering the hydro- 
dynamical problem two main cases may be distinguished, in the first 
of which the two reservoirs are joined together by a pipe of some 
considerable length, and in the second case this pipe is so reduced in 
length that the tlow takes place through a hole in a wall. common to 
both reservoirs. If the electrical problem is to be translated literally 
into hydrodynamical language, we ought to imagine the two reser- 
voirs to be joined together by a pipe of finite length, which narrows 
down to a constriction in the middle, and broadens out gradually 
towards the two ends. Doubtless the matter becomes more com- 
plicated if we suppose that there are several openings in the walls, 
though mathematical solutions have been propounded by Lord 
Rayleigh for the simpler cases. The electrical problem is obviously 
very complicated from the mathematical point of view, seeing that 
the current passes from the one contact to the other at all sorts of 
points, which differ from one another in current-densities and other 
important factors, The experimental method is therefore more 
interesting. 
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Fic. 3.—ConNECTION BETWEEN RESISTANCE AND PRESSURE IN THE 
CASE or A STEEL BALL RESTING ON A PLATE OF COPPER. 


The simplest case theoretically is the contact between two steel 
balls. Up to relatively high pressures the changes are of an elastic 
nature, so that Hertz's formula can be applied. The two balls had 
diameters of 12-7 mm., and were freshly polished before the experi- 
ment. Fig.2shows the results, and the little inset diagram shows the 
arrangement adopted for keeping the balls in contact, one ball being 
firmly bedded on its seating, while the other is held in a kind of sling. 
The pressure was varied from Ikg. to 12 kg., both decreasing and 
increasing. Starting from lkg., it was found at first that the 
resistance fell very quickly, after which it fell quite slowly. Uppen- 
born has noticed similar results, and found that they are due to a 
roughness on one of the contacts, or to the presence of a particle of 
metal dust. Increase of pressure tends to flatten the roughness or 
smooth out the metallic particle. At the end of the cycle of increas- 
ing and decreasing pressure, the initial value of the resistance was 
found to be one-sixth of its original value. The changes of shape 
were therefore not elastic. This process was repeated several times 
without any different result. Consequently the points of contact 
were somewhat shifted, and a series of curves, numbered in order 
1,2, 3 were taken. In these cases the resistance rose between each 
experiment, and this is the opposite of what occurred before. If 
the matter is considered theoreticallv with the aid of Hertz's formula, 
the resistance ought to vary inversely as the cube root of the pres- 
sure ; actually, as the result of experiment, it seems to vary more 
nearly inversely as the fourth root of the pressure. 

Other simple cases were similarly examined. Thus the case was 
taken of the contact between a steel ball and a copper plate, the 
results being given in Fig. 3. 

In this case à diminution of the pressure from 12 kg. to 11 kg. 
causes & considerable fall in the resistance. Theoretically the resis- : 


tance would appear to vary inversely as the square root of the pres- 
sure. This assumes that the surface of contact is similar to an open- 
ing in an infinitely thin wall on the hydrodynamic analogy. The 
theoretical result does not appear to agree exactly with the curve ; 
on the branch of the curve, corresponding to an increase of pressure, 
the resistance varies more slowly than is shown by the formula. 
On the decreasing branch it changes more quickly. If a kind of 
mean is taken between the two curves the resistance appears to 
vary approximately inversely as the l:6th root of the pressure. 
Taking the resistance between a steel ball and a lead plate, time 
plays an important part, as the deformation appears to go on steadily, 
and it takes a considerable time before anything like a steady value 
is reached. This adds, of course, a good deal of uncertainty to the 
results. Taking next the contact between a steel ball and a sheet of 
carbon (of the X brand of Le Carbone manufacture), the resistance 
was found to vary inversely as the l:5th power of the pressure. 
Similarly using carbon of the QS brand of the same make, the 
resistance varied inversely as the 1-5th power of the pressure. 

These results are sufficient to show that an exact agreement 
between Hertz's formula, and experimental results is not possible ; 
and the reason will probably be evident from what has been said 
above. The experiments depend on so many trifling chances that 
even if an experiment is most carefully repeated it is never possible 
to get the same result. The electrical and mechanical properties of 
the substances are continually changing in the immediate neigh- 
bourhood of the point of contact ; and the measurement of the elec- 
trical properties gives the observer some clue to the mechanical 
changes that are taking place. 
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AN INVESTIGATION OF EXPLOSION-PROOF MOTORS.* 


BY H. H. CLARK. 


Summary.—The author discusses the theory of explosion-proof pro- 
tection; the method of testing is explained, and the types of devico 
tested described. The test results are discussed for each type, and a 
general review of the whole is given, with some conclusions as to design 
deduced from the tests. . 


THEORY or EXPLOSION-PROOF PROTECTION. 


The function of explosion-proof devices for electric motors is to 
reduce below the ignition point of gas (methane) the temperature of 
any flames that may be discharged from the motor casing. The tem- 
perature reduction is effected by removing the requisite amount of 
heat from the flames during their passage through the devices. 
Various plans have been proposed and developed for thus removing 
heat from the products of explosion. The principle of the Davy Safety 
lamp has been the basis of most of the protective devices designed for 
explosion-proof motors. The application of this principle consists 
in causing the discharged gases to pass over or through metallic plates 
or screens which by conduction remove the heat from the gases. In 
some types of devices the cooling effect of expansion is also utilised. 
For the s&ke of simplicity, in this report the means used to cool 
incandescent gases are termed “ protective devices " whether they 
consist of valves, layers of gauze or metal plates. 

The constante of the investigation consisted in assuming (a) that 
sparking sufficient to ignite gas was present in the motor casing ; 
(b) that the motor casing was completely filled with an explosive 
gaseous mixture; (c) that the motor casing was completely sur- 
rounded with a similar mixture. 


TEST ASSUMPTIONS. 


Coal dust was sifted into the housings of the relief openings in 
order to observe the influence of the dust upon the pressures developed 
within the motor casing, and also to determine if the presence of 
dust assists in the communication of heat from the interior of the 
motor casing to the gaseous mixture surrounding it. 

In testing motors for explosion-proof qualities the danger point is 
reached when the products of explosion are discharged through the 
protective devices at a temperature higher than 650°C., the ignition 
temperature of methane. It is reasonable to assume that, if the tem- 
perature of the discharged products of exp!osion is 650°C., the parts 
of the protective devices that are in immediate contact with the pro- 
ducts of explosion must have attained a temperature of at least 
300°C. In considering the conditions that exist when a motor is 
tested cold, let the initia! temperature of both the gas and the pro- 
tective devices be assumed as 25°C., the absolute initial temperature 
of the gaseous mixture being 273°C. plus 25°C., or 298°C. The 
range of temperature through which the protective devices must be 
raised before they can discharge dangerously hot gases will, there- 


* Abstract of a Paper issued by the Bureau of Mines, U.S.A. 
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fore, be at least 300°C. minus 25°C., or 275?C. If the motor be tested 
under the conditions of its maximum guaranteed temperature rise 
‘of 75°C. above 25°C., the average temperature of the gaseous mixture 
within the motor casing cou'd be hardly less than 75°C. (348°C. 
absolute), and the temperature of the protective devices could be 
hardly greater than 60°C. The temperature range of the protective 
-devices would, therefore, be 300°C. minus 60°C., or 240°C., about 
12-7 per cent. less than when testing the motor cold. The amount 
-of gaseous mixture that the motor casing can contain at an absolute 
temperature of 348°C. is z?* of the amount that it can contain at an 
obsolute temperature of 298°C., or about 14-4 per cent. less. Thus 
it is evident that although the temperature rise of the protective 
devices necessary to produce dangerous conditions would be de- 
creased 12-7 per cent. by raising the initial temperature of the motor 
75°C., the available heat in the gaseous mixture would, at the same 
time, be decreased by an even greater percentage. For the reasons 
given above, no attempt was made to raise the temperature of either 
the motor or the surrounding air when that temperature fell below 
the probable underground temperature. The pressures obtained 
in the tests seemed to prove the wisdom of this practice, although 
they do not correspond exactly in all cases. Of 17 groups of tests, made 
upon three different types of protection under conditions that 
allowed the effect of temperature to be satisfactorily observed, only 
one group showed a higher pressure for the maximum temperature 
than for the minimum, and the difference was only ilb. in that 
group. In making the comparison only those groups were con- 
sidered in which the mixture contained 8:6 per cent. gas, and in 
which the tests differed in temperature by 8?C., or more. 

Some of the more notable examples of the inverse variation of 
pressure with temperature are tabulated below. These are all 
abstracted from the results of tests of the type A devices, the tem- 
perature variation being gréater during the tests of these devices 
than with the other types tested. 


Variation of Pressures with Temperatures in Explosion-proof Motors. 


Minimum 


Maximum Corre- Corre- 

Group No. tempera- sponding tempera- sponding 

tures. pressures. tures. pressures. 

L^. persq. `n Lb. persq. in. 

l ssusess 35°C 19-0 °C. l 23-0 
IES eae 24°C 38-0 2°C. 43-0 
P qm 30?C 35-5 3°C. 37:5 
JO sssesvss 23?C 42-0 5°C. 45-5 
Io 56532 27°C 20-5 0°C. 27.5 
AS errr ry 18°C. 40-5 0°C. 45-8 
Bl eee 27°C. 36-0 3?C. 47-0 
9e ue xc. | 400 2C. 47-0 


The natural gas supplied to the city of Pittsburgh was used in all 
teste. Its composition is approximately 82 per cent. methane or 
marsh gas, 16-4 per cent. ethane, 1-5 per cent. nitrogen, and a trace of 
carbon dioxide. The term “ gas” wherever used in this report 
refers to this natural gas. The most explosive mixture of such gas 
and air is one combined in the proportion of 8-6: 91:4. This mixture 
also burns most rapidly and evolves the greatest amount of heat. 

The apparatus used in the tests included the following :— 


1. A gas-tight gallery or enclosure in which the motor to be tested 
was installed. 

2. A circulating fan for mixing the gas and air within the gallery. 

3. A system of piping connecting the gallery and circulating fan. 

4. A device for determining the percentage of gas in the mixture. 

5. A pressure indicator attached to the motor casing to record 
the pressure developed therein by the explosion. 

6. Spark plugs mounted within the motor casing and operated by 
an induction coil. 

7. A system of piping and valves connecting the motor casing with 
the fan intake for the purpose of filling the motor casing with the 
‘gaseous mixture. 

The gallery in which the motor was installed for the test was a 
boiler-plate cylinder 10 ít. in diameter and 30 ft. in length, set 
horizontally upon a concrete foundation. Seven feet from each 
end the cylinder was stopped off with diaphragms of heavy manila 
paper reinforced with cheese cloth and painted with one coat of 
white lead and oil to make them gas-tight. A manhole cut in the 
side of the gallery between the diaphragms made entrance possible 
without the disturbing of the paper stoppings. 

The gaseous mixtures inside the motor casing were ignited some- 
times by a spark from the brushes and sometimes by a gas-engine 
spark plug. The latter method gave better control, and, as com- 
parative tests showed no difference in results obtained, was the 
means of igr ition used in nearly all tests. 

In testing the motors the casings were completely filled and sur- 
rounded with various mixtures of gas and air. The mixture within 


the casings was exploded by an electric spark, and the character and 
extent of the discharge products of combustion and their action 
upon the surrounding gaseous mixture were noted. Means were 
provided for measuring the pressure developed by an explosion 
within the casing. Tests were made with various percentages of 
gas in the casing mixture, with and without coal dust in the pro- 
tective devices, and with several different points of ignition. Tests 
were also made while the motors were running at rated speed. In 
some of the tests the casing mixture was ignited by a spark from the 
brushes. In other tests the mixture was ignited by a spark plug. 

For the purposes of this report the protective devices submitted 
for test have been classified under certain types, designated as type 
A, type B, &c. The characteristics of the various types are described 
below, and all test results are referred to the devices by the tvpe 
letters. : 

Type A Devices.—The type A devices consisted of three layers of 
gauze protected by a poppet valve. The motor used for testing 
was equipped with two of these devices, one of which was fastened 
to each side of that part of the motor casing that covered the com- 
mutator. 

Type B Devices.—The type B devices consisted of two unpro- 
tected layers of gauze having an exposed area of approximately 4 in. 
by 5j in. The motor that was submitted was provided with two 
of these devices, one of which was fastened to each side of that part 
of the motor casing that covered the commutator. 


Type C Devices.—The type C devices consisted of five brass baffle 
plates. The motor tested was provided with two of these devices, 
one of which was fastened to the motor casing on each side of the 
bearing on the commutator end of the machine. 


Type D Devices.—The type D devices consisted of two seta of 
plates, one of which was located at each end of the motor casing. 
Each set contained 43 plates of sheet iron 1 mm. in thickness and 
spaced 1 mm. apart by small pieces of the material from which the 
plates were made. The plates were in the shape of flat rings having 
an inside diameter of 30 om. and an outside diameter of 40 cm, The 
total relief area of each set at the inside edges of the plates was 
24 sq. in. and at the outside edges 34 sq. in. 


Type E Devices.—The type E devices consisted of two sets of 
gauze and baffle plates, one of which was placed at each side of the 
motor casing at the commutator end. Each set consisted of five 
sheets of 30-mesh brass gauze, 4] in. by 6 in., separated a distance of 
] in. by bronze spacers in each of which were 16 holes } in. by 1j in. 
These sheets and spacers were enclosed by a bronze cover having 
a double baffle plate at the outlet. 

For the sake of simplicity and to avoid confusion, the term '' punc- 
ture" has been applied to the ignition of the gaseous mixture sur- 
rounding a motor casing by flames discharged from it. In any test 
results in which “ puncture " is reported the protective devices failed 
to perform their safeguarding function, as evidenced by the fact that 
the gaseous mixture outside the motor was fired by flames from 
within. 

Tests of Type A Protective Devices.—One hundred and ninety-one 
tests were made on these devices under 45 different conditions; 
10 or more tests were made under each of 10 conditions, and not 
less than two tests under any condition. 

The unoccupied space within the motor casing had a total volume 
of 1-2 cubic ft. The combined minimum area of the relief openings 
in the protective devices was 5-22 sq. in. The motor was at rest in 
all the tests recorded. 

Flames were discharged through the protective devices in almost 
every test. Except in some of the “ overgas ” tests, the flames were 
never less than 2 in. in length and often were longer. The maxi- 
mum flame length was about 4 in. The flames lasted only a fraction 
of a second and varied in colour from pale blue to bright red. 

Of 45 sets of conditions assumed, group 33 produced “ punctures ` 
in each of three tests made, and group 17 produced a single '' pun- 
ture " out of 10 tests made. No “ puncture ” that could be charged 
to defects in the design of the protective devices was producel in 
the 182 tests of the remaining 43 groups. 2 

With the relief valves in their normal condition no “ puncture — 
happened in any of the 80 tests in which the conditions were known 
and controlled. In order to produce an explosion outside a motor 
casing the gases discharged from the protective devices must raise 
the surrounding gaseous mixture to its ignition temperature. If in 
the tests the gases were discharged at a temperature lower than the 
ignition temperature of the gas—that is, if the protective devices 
fulfilled the function for which they were designed—no explosion 
could have taken place outside the motor regardless of how much 
heat was discharged. The presence of flames, however, showed that 
the temperature of the discharged gases was higher than the ignition 
temperature of the gaseous mixture surrounding the motor. Con- 
sequently, the temperature of the discharged gases must have been 
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reduced by radiation to the surrounding gas without raising the 
latter to its ignition temperature, or “ puncture" would have 
occurred. 

The safety of a motor protected as in these tests, therefore, appears 
to depend upon the efficient dissipation of heat in the gaseous mixture 
surrounding the motor instead of upon the removal of the heat from 
the escaping gas by the protective devices ; the gauzes obviously fail 
in their cooling functions, since they do not prevent the passage of 
flames; therefore it is probable that even when no “ puncture ” 
occurs the escaping gases fail to ignite the surrounding mixture by 
only a small margir, which might be overstepped by a slight variation 
in conditions. 

The poppet probably assists in cooling the escaping gases by dis- 
charging them in à manner most conducive to rapid loss of heat, 
and it also serves to equalise the pressure on each side of the gauzes 
which would otherwise be torn from their fastenings by the explosion 
within the casing. 

The unprotected parts of the relief valves are exposed to injury 
from falling material and careless handling. and, being easily acces- 
sible, are likely to be put out of adjustment through ignorance or 
carclessness. 

The gaseous mixture that produces the most heat when burned 
contains 8-6 parts of gas and 91-4 parts of air. The greatest tem- 
perature and pressure is produced when such a mixture is burned or 
exploded most rapidly. The greatest amount of heat is discharged 
at one point when, the gases are made to escape through a single 
protective device. All the above conditions existed in the group 
20 tests, and vet “ puncture " did not take place, although only one 
protective device was in service. 

Nince explosions occurred with poppets open. with poppets closed. 
with 8-6 per cent. gas, with “ overgas," with “ undergas," with low 
pressure (12-5 1b.), and with comparatively high pressure (30-5 ]b.), 
it is not possible exactly to detine what constitutes the explosive 
condition for the type A protective device as applied to the par- 
ticular motor tested. . 
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Although it is not likely that the main connection plugs would be 
removed while current is passing through them, there is no absolute 
assurance to the contrary unless they are interlocked in a suitable 
manner with the starting switch. 

Tests of Type B Protective Devices.—The type B devices were not 
tested in the gallery because the information gathered from the test 
of the tvpe À devices pointed to the almost certain failure of the 
tvpe B protection. "This consideration alone would have been 
insufficient to exclude the type B devices from test had the inade- 
quaey of mechanical design of the devices not been manifest. Under 
the conditions that would surround such devices in practice, so large 
an area of unprotected gauze would be in danger of injury that 
would render the gauze of no avail as a safety dcvice. 

Tests of Type C Protective Devices.—The design of the type C 
deviees was such that their failure was almost a certainty, but as 
the mechanical design was rugged the devices were submitted to a 
few tests in order to prove bevond a doubt that the devices were 
not suited to the purpose for which they were intended. Only two 
tests were made upon these devices. The results of these tests were 
80 conclusive that further investigation was considered unnecessary. 

Each of these devices consisted of five batlle plates so disposed 
as to make a passage approximately 29 in. long with a cross-section 
of 4in. by lin. This passage interposed three return bends and 
two right-angle bends in the path of the flame. 

The unoccupied space within the motor casing had a total volume 
of 0-68 cubic ft. The combined minimum area of the discharge pas- 
gages in the protective devices was 2 sq. in. (see Fig. 1). 

Test. Conditions.—These tests were made with a mixture con- 
taining 8:6 per cent. gas; the motor was at rest. The mixture 
inside the motor casing was ignited from a spark plug screwed into 
the casing at à point directly above the commutator and near the 
protective devices. 

The type C protective device is not a safe design because the open- 
ings in the bafħe plates are so large that their cooling effect is negli- 


gible and flames can easily pass through them. If gas is in the motor 
casing, the spaces between the baffle plates will also be filled with the 
mixture, as most of the gas will enter through these openings. 
Under such circumstances flame from within the motor casing will 
readily pass throughout the entire length of the passage between 
the baffle plates, being fed as it advances by the gas between the 
plates. Multiplication of the baffle plates would not improve the 
safety of the device. | 


Tests of Type D Protective Devíces.—Two hundred and thirty- 
six tests were made upon the type D devices under 25 different con- 
ditions. Ten or more tests were made for every condition in which 
the results of fewer tests were not conclusive. A smaller number 
of tests was made with the motor running, because the results were 
conclusive and because these tests were so severe. 

The unoccupied space within the motor casing had a total volume 
of 5-1 cubic ft. The combined minimum area of the relief openings 
was 48 sq. in. l . 

The armature shaft carried a fan so disposed with reference to the 
relief openings as to cause a considerable circulation of air through 
the motor casing when the armature was revolving at its rated speed. 
On either side of the commutator a window of plate-glass was fas- 
tened to the motor casing. These windows were seemingly pro- 
vided to permit the observation of brush sparking without opening 
the motor casing. Flames were discharged through the protective 
devices in all tests in which the motor was running with the fan in 
place, but no outside flames were observed in any other tests. In 
" after-burning,” gas was either drawn into the motor by the fan 
when the motor was running or forced in by atmospheric pressure 
as the dead gases within the motor casing cooled. 

Fresh gas entered the casing after each explosion whether the 
motor was running or not, but its subsequent ignition appezred to 
depend upon a delicate balance of several variables. Its bearing 
upon the safety of the motor submitted is not considered important, 
ès it never occurred when the motor was running with the fan in 
place, and lasted only a few seconds when the motor was at rest. 

One hundred and forty-one satisfactory tests were made with the 
motor at rest, and in none of these tests did “ puncture " take place. 

Thirteen tests were made with the motor running at normal speed 
with the fan in place. '* Puncture " occurred in two of these tests, 
and probably would have taken place in at least three others if the 
tests had been continued to the limit. 

Four tests were made with the motor running without fan. 
“ Puncture did not occur in any of these tests, but '* after-burning ” 
began immediately after the explosion, and would have continued 
indefinitely if the motor had not been stopped. The continuance of 
" after-burning " would have soon burned the insulation from the 
armature coils ; but that the plates would have become sufficiently 
heated to allow the flame to pass out against the entering gas current 
is not certain. 

In four tests made with the motor at rest and the fan removed 
from the casing there was no puncture, nor were there external 
flames. The maximum pressure developed within the motor casing 
was only 3 lbs. ^'' After-burning " followed the explosion, but lasted 
only a few seconds, as the motor was not running. 

Two tests were made with the fan in place and the motor running 
at greater than normal speed.  '' Puncture " did not occur in either 
of these tests, in each of which there were only three explosions within 
the motor casing. 

The protective devices appeared to be adequate for all conditions 
prevailing when the motor was at rest or when the motor was running 
without the fan, as under neither of these conditions were flames dis- 
charged through the protective devices. When the motor was 
operating with the fan in position, reddish-yellow flames 4 in. to 6 in. 
in length were discharged through the protective devices at the 
commutator end. The duration of these flames were short, and this 
probably accounted for their failure invariably to ignite the sur- 
rounding gaseous mixture, unless, perhaps, the first gases discharged 
from the casing were cooled by the plates below the ignition tem- 
perature of methane and drove away the explosive mixture imme- 
diately surrounding the relief openings, so that the flames which 
issued later were discharged into dead gas. Despite the fact that 
there was no “ puncture " until after at least five successive explo- 
sions inside the casing, '* puncture " would almost surely occur in 
time if a sufficient supply of gaseous mixture were available. If 
the motor were to be designed to operate without a fan, '' after- 
burning " sufficient to destroy the insulation would take place if the 
rotation of the armature should produce a circulation of gas through 
the casing. The value of this form of protection may be entirely 
destroyed by separating the plates by a small fraction of an inch. 
In the device tested the edges of the plates were not sufficiently 
protected from possible injuries of this character. When the fan 
was in operation jt increased the effective resistance of the pulley 
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back ignition, motor at rest. 


S. | R. | Max. pressure, | Bem Dis. | Protection 
Character Unoccupied | Min. area motor at rest p . | from Conditions under 
! : : under any | charge | jr » 
Type. of space ia of relief , | 8-6 percent. gas | condition of mecha- which '' puncture 
protection. motor casing.| openings. front ignition, Lb Sor. 3 damos nical in- took place. 
Cub. ft. Sq. in. 20°C. approx. 8q. a “o e jury. 
Ne a ea, a a ne —— —À—— —— 
A | Gauze protected p2 | 5:22 | 4-35 20-0 ' 470 | Yes | Unsatis- (a) Valves open, 8-6 per cent. gas, 
by & poppet | factory. |front ignition, motor at rest. 
valve. | (b) One valve plugged, 10 per cent. 
| | gas, front ignition, motor at rest. 
B |Unpr'tested gauze|* ee Ms | | — E MC o | iens qd. 0 eed 
——M— ——— —————— —————— | ————— 
C | Baffle plates ...... 0-68 20 |. 2:95 | 26-0 27:5 | Yes Good 8-6 per cent. gas, front ignition, 
- | motor at rest. 
D | Plates ............ | öl 48:0 , 94 111-50 34-6  'Some- | Unsatis- 8-6 per cent. gas, brush ignition, 
| times. | factory. | motor running. 
E  Subdivided gauze 0-83 2-8 | 3-38 16-5 47-2 No. Good (a) 8-6 per cent. gas and dust, 
' and baffe plates front ignition, motor at rest. 
| (b) 8-6 per cent. gas and dust, 


* Not tested. 


f The armature fan, even at rest, increased the effective resistance of these protective devices to the passage of gas. With the fan removed, but 
other conditions the same, the maximum pressure was only 3 lbs. per square inch. 


end relief openings to the discharge of the products of explosion. 
This gave rise to higher pressures within the casing, and also caused 
more heat to be discharged from the commutator end openings. The 
fan also refilled the casing with the gaseous mixture after an explo- 
sion, and when the motor was sparking continuously a succession 
of explosions resulted. "These followed one another with more or 
lees rapidity, depending upon the character of brush sparking. 
Under the conditions outlined above it would be merely a matter 
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Fic. 2.— DIMENSIONS oF Tyre E PROTECTIVE DEVICE. 


-of time before the protecting plates would become so hot that they 
would no longer be effective. 

Even with the fan removed, a certain amount of fan action was 
produced by the end conductors of the armature coils. This, how- 
ever, did not result in a succession of explosions, because ''after- 
burning " set in at once; as fast as the gas was drawn in it was 
burned at the inner edges of the plates. This, as previously sug- 
gested, would result disastrously for the windings, but would not 
necessarily cause a “ puncture." 


Tests of Type E Protective Devices.—Two hundred and sixty-eight 
tests were made on the tvpe E devices under 26 different conditions. 
Ten or more tests were made under those conditions that were con- 
sidered to be most severe. and one or more under all others. 

The details of the type E protective devices are clearly shown in 
Fig. 2. The unoccupied space within the motor casing was approxi- 
mately 0-83 cubic ft. The combined minimum area of relief open- 
ings was 2-8 sq. in. 


Two hundred and forty-eight tests were made with the motor 
at rest, with a total of 248 explosions within the motor casing, and a 
" puncture ”’ occurred only four times. One of these was due to a 
hole left in the casing by the manufacturers. The other three 


started from the relief valve, one at 8-6 per cent. gas, with dust; 


another at 8-6 per cent. gas, without dust ; and the last at 8-6 per 
cent. gas, without dust, and one protective device cut out of service. 
Twenty tests were made with the motor running, with a total of 
24 explosions within the motor casing. In none of these 

=l. tests was there a “‘ puncture.” 
| In no tests were flames seen to issue from either of the 
relief valves on the motor itself. 


The pressure developed within the motor casing varied 
with the character of the gaseous mixture and the point at 
which the ignition occurred. The operation of the motor at 
the time of the ignition also affected the pressure. raising 
the maximum observed pressure by 60 per cent. or more. In 
the group No. 25 tests, in which the mixture was ignited 
from a brush spark, ignition took place during the first 
revolution of the armature, and therefore the full effect of 
running the motor was not obtained, as is attested by the 
fact that the pressures closely check those obtained with 
the motor at rest. The pressure curves (not here given) 
show verv plainly that the conditions that gave maximum 
pressure coincided with the conditions giving the maximum 
rate of flame propagation. The conditions under which the 
highest pressure was developed were 8:6 per cent. gas, 
back ignition, and the motor running. Under these con- 
ditions the maximum heat was developed and discharged 
from the relief opening in the minimum time. Under these 
conditions the flames within the motor seem to be most 
likely to reach the gaseous mixture surrounding it. The 
maximum pressure measure] in this group of tests was 
47-2 lbs., which was also the highest pressure measured 
during the entire investigation. 


No “ punctures " occurred while the motor was being 

tested with gas alone, excepting in a single test made 

‘with one of the protective devices cut out of service. There 
was one " puncture " out of 10 tests made under group No. 3 
conditions. In that test no flames were observed to issue from 
the protective devices when the gaseous mixture inside the 
caging was ignited. The coal dust that had -been sifted into 
the protective devices was driven out in a cloud and the 
explosion seemed to start from a point within this cloud. This 


| probably indicates that the dust was raised, to its ignition tempera- 


ture before it left the casing of the motor and, upon reaching the 
outer air, burst into fame and ignited the gaseous mixture sur- 
| rounding it. The pressure developed in the motor casing in the 
| test in which there was a “ puncture " was less than 40 per cent. of 
| the average maximum pressure produced in 10 other tests made with 
gas alone in which no “ puncture " took place. 
One “ puncture " occurred in 10 tests made under group No. 4 


conditions. The circumstances surrounding this “ puncture ” were 
practically the same as those surrounding the one just described. 
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No flames were observed to issue from the motor. The dust was 
blown out in a cloud, and ignition took place from the lower edge of 
the cloud when the latter was about 4 in. out from the relicf opening 
in the protective device. "The pressure developed within the motor 
casing in this test was about 65 per cent. of the maximum pressure 
developed in 10 other tests made with gas alone in which no “ pun- 
ture ` happened. The single test made under group No. 23 con- 
ditions eaused all the gases to be discharged through a single pro- 
tective device. No flames were seen to issue from the protec- 
tive device. There was a smill puff of dust b'own out from it, 
and after an appreciable delay (possibly à second) the gaseous 
mixture ignited from a point just above the protective device. It 
is impossible to say that the presence of the small amount of dust 
was responsible for the explosion, but it appeared to be. The 
pressure obtained in this test was not excessive being about 72 per 
cent. of the average maximum pressure obtained in 10 tests of 
another group in which “ puncture " did not occur. The results 
obtained indicate that the tvpe E devices give adequate protection 
when gas alone is used and both devices are in working order. When 
dust is present,: however, the devices do not afford the protection 
which they are designed to give. The mechanical design of the 
devices seems to be well suited to the conditions under which they 
will be expected to operate. 


GENERAL DISCUSSION. 

A weak point was found in each type of protection. The type B 
and the type C devices were not at all suited to the purposes for 
which they were designed. The failure of the type D devices was 
due more to the extremely severe conditions imposed by the motor 
design than to imperfections in the design of the devices themselves. 
It is hard to conceive of a device of reasonable size that could absorb 
the amount of heat produced by the continuous operation of such 
a motor in a gaseous atmosphere. The weak point of the type E 
devices was their tendency to ignite coal dust deposited in the 
openings of the bafile plates outside the gauzes— Explosion-proof 
protective devices should be so designed that flames cannot be driven 
through them by an explosion of gas within the casing of the motor 
to which they are connected. "They should also be so designed that 
coal dust cannot enter them, or, if allowed to enter, cannot be dis- 
charged while ignited. Such devices should be very rugged in 
mechanical design, or they should be completely protected from 
injurv. They should also be co constructed and applied to the 
motor that they cannot be detached from it without rendering the 
motor inoperative. 

The casings of explosion-proof motors should be designed with 
the fewest possible number of openings. An ideal casing for this 
purpose would be one that had no openings whatever except those 
to which the protective devices were attached. The electrical 
conductors which enter such casings should be efficiently bushed 
with hard fibre or some other material that will make a strong and 
tight joint. If the amount of unoccupied space within the casing 
is made as small as possible the duty of the protective devices will 
be reduced to à minimum. The factory tests to discover unpro- 
tected openings in the casings of explosion-proof motors should be 
as rigid and complete as any tests made upon the protective devices 
themselves. Several incidents that occurred during this investiga- 
tion emphasised the importance of making such tests for tightness. 
Although the tvpe D motor was carcfully examined before the test, 
an oil drain hole 1 in. in diameter escaped notice, as it was filled 
solid with dirt and grease. On the first test this filling blew out, 
and the flmes that instantly followed caused an explosion of the 
gaseous mixture surrounding the motor. That single oversight 
made the protective devices of no avail. 

The most satisfactory form of protective device is one that is 
capable of absorbing a large amount of heat. In order to do this 
the device must be constructed of a metal that is a good conductor of 
heat. A considerab'e amount of metal should be used, and it should 
be so disposed as to offer a large amount of heat-absorbing surface 
to the flames without being itself raised to an unsafe temperature. 
The total area of protected openings through the wall of the motor 
casing should be as large as is consistent mechanically. There are 
two reasons for this arrangement. — First, it permits the use of more 
heat-absorbing material, and, second, it decreases the maximum 
pressure developed. The lower the pressure the lower the tempera- 
ture of the flame and the less heat is passed through the cooling 
devices in a given time. With a lower pressure the rate of flame 
Propagation is slower ; consequentlv. heat absorption is facilitated. 

Finally. the simpler and more rugged the design of such devices 
the better are they adapted for practical purposes. The devices 
Should be so mounted as to render impossible the separation of plates 
or the rupture of gauzes. A splendid place for such devices would 

entirely within the motor casing, with vent holes for the escaping 
gases. l 
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INDUCTANCE AND CAPACITY OF LINEAR CONDUCTORS 
AND THE DETERMINATION OF THE CAPACITY 
OF HORIZONTAL ANTENNZE. - 


BY LOUIS COHEN, 


In all problems of transmission of electrical power we have 
to deal with linear conductors which form the connecting link 
between the transmission and receiving terminals. In the 
case of alternating currents the inductance and capacity of 
linear conductors are of great importance in determining the 
general efficiency of the system. Engineers have very early 
appreciated this, and, as a consequence, we have a very exten- 
sive literature on this subject, covering the derivation of many 
formulw for the inductance and capacity of various arrangement 
of circuits. | ; 

In looking over the literature, however, it struck me as 
somewhat remarkable that very little, if any, advantage was 
taken of the well-known relation between the inductance and 
capacity of linear conductors. 

In the case of propagation of electrical waves along wires, 
we have for the velocity of propagation | 


ES 

= 

L is the mductance in ems. per cm. and C is the capacity in 
cms. per cm. expressed in electromagnetic units. For very 
high frequencies, when we can assume that the current is con- 
centrated entirely on the surface of the conductor, so there is 
no magnetic field within the conductor, the velocity of propa- 
gation will be that of light (V —3 x 1019 em./sec.). The induc- 
tance of a linear conductor consists of two parts, one of which 
is due to the magnetic field within the conductor, which is 
very small, and the other part is due to the magnetic field in 
space outside the conductor. If we neglect that part of the 
inductance which is due to the magnetic field within the con- 
ductor, we shall have for all frequencies the relation 


1 
i, ee 
LC 
If we express L in electromagnetic units and C in electrostatic 
units, we shall have LC=1, Denoting by L, the inductance 
in mh. per mile and by C, the capacity in mf. per mile, we get 


LC(1:61) x 1010 1015 286 

108 x 9 x 10207 4^ — Foe 
It is evident, therefore, that knowing either the inductance or 
capacity of linear conductors we can determine the other by 
the relation given by equation (1). 

For some arrangement of linear conductors it is a much 
simpler method to derive an expression for the inductance, and 
by making use of the relation given by equation (1) we can 
obtain immediately an expression for the capacity of the 
system. We have made use of this method in deriving formule 
for the capacity of horizontal antennw, which is the type of 
antenna now most commonlv used. | 

Before we proceed with the derivation of formule for the 
capacity of antenne, we will derive expressions for the capacities 
of various arrangements of linear conductors, some of which 
have been derived before by other methods and some of which 
are new. 

Let us consider the case of grounded conductors, for which 
the capacities have been derived from electrostatic principles. 
For a single conductor suspended horizontally above ground 
at height h, the earth being the return conductor, 


v? 


(V-3x10!?em./sec.). . . . . (D) 


L,C, m 


(, 2h a) | 
Lesson lese B) 


where a is the radius of wire. If we neglect the part of in- 


| ductance which is due to magnetic field within the wire itself 
- (see Heaviside, ** Collected Papers," Vol. I., p. 48), 


L=2log, =, o 8 © © 8 © © 6 
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and therefore 
1 


U-—Ór 
2log.— 


(4) 


Now suppose we have two grounded wires running parallel to 

each other. If we impress an alternating E.M.F. on wire (1) 

the second wire will have the same effect as that of a closed 

secondary in a transformer—that is, neglecting the resistance, 
dl, „dhl 


we shall have 
-—Ee | 
2d: dt 9 


From these two equations we find the effective inductance of 
conductor (1) to be, 
fí,—(LE—-M»/b, . , (6) 
In a similar way we get for the effective inductance of con- 
ductor (2) 
(7) 


dl, 
! dt 


nur 


b dt 


[d 


0 


L, -+M 


| 
| 
| 
| 
| 


(iis) li: 


where M,=M,.=Mg3 and M,=M,3. 
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of closed secondaries. We shall therefore have the following 
differential equation : 


dl dl dl 

Lig + Mig? + Mis gy Ee" 
dl, dl di 

Ly FM Ma =9 (12) 
di dI di 

Ls q Mu y tMg =? 


| and two similar equations for conductors (2) and (3). The 
effective value of the inductance of each conductor is E/I. 
Solving equation (12) for I,, and the corresponding two sets of 
| equations for I, and I}, we shall have 


; L3+2M °M,—LM,2—2LM?? 


1=hs LM, i 
_1342M,M,2—LM,?—2LM? | un 
fom a MET 


Introducing the values 


l 
L,, M,, M, and then using the relation C= ra shall have, 
l ^9) 


2 d? - AN? 
[210.74 (lost ] 
he Co h= ə 7, EHI PER 2h PAR? 2h i eth 
2 = Y log — 3| 2log ^ (log - j —2log, - | log, — a~ | 
i 2 log, =) 9 log, a j log, d a 2log Yos. d j log, » (log. d? ] 
‘ 2 2 2\ 2 
( 2log,  ) = log, piat 
c,=8 a d^ ^. TEM E 


A, AN NN SREY NNMUNSMANMN e "E 
* 
Fic. 1. l 


The expressions for the inductances L,, L,, M are as follows :— 


d? (hith)? | 
d? -- (h, — h,y* 


Substituting the values from (8) in (6) and (7), 


2h, 


L-2log. (8) 


M=log. 


2h, ( 2h; Phy EASY y 
(297) log) (ot p crie? 
p. ——É——— o— ETT TUETRS 
2 log. Be 
y | „> (9) 
Ah 2 h d+ (hy thy)? \? 
P (roe a) (2 (oe r* = (tog d? + (hy — ho? 
ime 
2 log, | 
1 
| 
hence Blog, = | 
C= 2 
2h, thy EE, Fh)? 
do ce Bo 
(lor. ay | (210g l ( is d? (A, — h)? . (10) 
2 log, — | 
CU 


a 
zi) _ (tog 


a, 


2h Ë+ (h LÀ 2 
2 loge ' J(21og. on ud ) 


If the two wires have equal radii and are at the same height 
above the ground, 


| 2h 
og, 
a 


o log =) ~- -loge a 


Consider now the case of three grounded parallel conductors 
of equal radii, the same height above the ground and equally 
spaced. We must first determine the effective inductance of each 
conductor, and we shall proceed in the same way as above to ! 
consider for each wire the effect of the other two wires as that ` 


C,-C;— (11) 


(same denominator) 


In a similar manner we could obtain the capacities for any 
number of grounded conductors. In fact I have obtained by 
this method the expression for the capacities of four and five 
wires, but they are too complicated and not of any practical 
-alue to be given here. 

Let us now consider the case of two metallic circuits sus- 
pended on the same pole—1, 2 forming one circuit and 3, 4 
forming another circuit. It is well known that the capacity 
of a metallie circuit per unit length is 


1 1:61 x 108 


* 9x 105 (19) 


mf. per mile, 


where d is the distance between the conductors and a is the 
radius. The presence, however, of the second circuit will effect 
its capacity appreciably, and, to the author's knowledge, this 
problem has never been worked out. 


To make use of the reciprocal relation method we must first 
determine the effective inductance of the two circuits. The 
mutual inductance between two parallel wires is 


V — (log, 2-1). 
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Hence, = M,,44— 2(log 


ot d, DE d, 
d. 
L9 J 2. È . . e ° . . . . 16 
OZE (16) 
"I d, 
Similarly M, DL 
| d.d, 
and M, 2-3, mlr: —— d, d, 


d, 
The self-inductance of circuit 1,2 is L, — (log, ^) neglecting 
the field inside the conductor, and that of circuit 3, 4 is 
L,=4 log, x: (17) 


The effective inductance of circuit (1, 2) is given by equation (6) 
L,L, M 
h= 


= 
Introducing the values of L,, L,, M from (16) and (17), we get 
dad, Sy 


; 16 log, © x log, *— (lo OB a 1 


[= 


4 log, » 


"The capacity of circuit 1, 2 
: 


4 “dog. 


Example :—a -:0:1 in., one 7 1-2 ft., d, — 1ft., d,=3 ft., 
d4—5:1ft., d, —5:83 ft. 


d., d; d. id. 
log. $ =5:48, log, 179 '89, loge ra d, —60:965. 
By (18) we get 
C= di pu : —0:0077 mf. per mile. 


4 x 5:89 x 5:48— (0: 965)" ^ 


Sf the circuit 3, 4 were entirely absent we should have for the 
capacity of 1, 2 by (17) 
1 x1 61 
i —Cix589^ 9 
The difference is very small (only 1 per cent.). If, however, 
ithe circuits were brought closer together the difference might 
become appreciable. 

It is not the object of this Paper to give a full discussion of 
the inductance and capacity of linear conductors, but rather 
to indicate the method of determining the effective inductance 
of a system of linear conductors, and obtain the capacity by 
the relation LCV? —1. This method can be readily applied to 
the determination of the capacity of any system of linear con- 
ductors. I have shown elsewhere that the method can be 
applied for the determination of the effective inductance of 
split conductors. The above formule were given only as 
illustrations. We shall now proceed to make use of this 
method in determining the effective inductance and capacity 


of horizontal antenna. 
(To be concluded.) 


—— —0:00759mf. per mile. 


ANNUAL DINNER OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


'The annual dinner of this Institution took place on Thursday last 
week at the Hotel Cecil, the President, Mr. W. Duddell, F.R.S., being 
in the chair. As usual, there was a brilliant gathering, as may be 
noted from the names of some of those present given below. Fol- 
lowing the plan inaugurated last year, the toast list came to an end 
at 9:45 p.m., and a reunion followed in the Victoria Hall, adjoining 
the Grand Hall, in which the dinner was held. This opportunity of 
meeting one's friends was highly appreciated by all those present. 

The company included, amongst others :—The President (Mr. W. 


Duddell), Lord Justice Buckley, Sir J. Bradford, K.C.M.G., Sir H. F. 
Donaldson, K.C.B., Sir R. Hunter, K.C.B., Sir H. Llewellyn Smith, 
K.C.B., Sir W. G. Greene, K.C.B., Lt.Col. Sir M. Nathan, G.C.M.G., 
Sir Andrew Noble, K.C.B., F.R.S., Hon. Sir C. A. Parsons, K.C.B., 
F.R.S., Sir J. Wolfe Barry, K.C.B., F.R.S., Sir A. Geikie, K.C.B., 
F.R.S. (President Royal Society), Gen. Sir R. Harrison, G.C.B., 
Sir A. Whitelegge, K.C.B. (Chief Inspector of Factories), Sir Henry 
Norman, M.P., Sir E. White, Sir J. Gavey, Sir J. Mackenzie Davidson 
(President, Róntgen Society), Sir A. Kempe, F.R.S., Sir R. Godlee 
(President Royal College of Surgeons), Rt. Hon. H. L. Samuel, M.P. 
( Postmaster-General), M. Grosselin (President, Société Internationale 
des Electriciens), Herr 'Geheimrat Christiani (President Verband 
Deutscher Electrotechniker), Dr. S. Z. de Ferranti, Mr. W. F. Marwood 
C.B., Prof. P. F. Frankland, F.R.S. (President Chemical Society), 
Dr. R. T. Glazebrook, C.B., F.R.S. (President Faraday Society), 
Mr. R. Blomfield (President Royal Institute of British Architects), 
Hon. T. H. W. Pelham, C.B. (Asst. Secretary Board of Trade, Har- 
bour Dept.), Mr. R. C. Heron Maxwell, Mr. G. W. Humphreys (Chief 
Engineer, London County Council), Mr. R. A. S. Redmayne, C.B. 
(Chief Inspector of Mines, Home Office), Mr. W. McWhirter, Mr. C. 
O. Mailloux, Mr. J. S. Highfield, Mr. R. V. McMahon, Mr. C. P. 
Sparks, Major W. A. J. O'Meara, C.M.G., Mr. W. M. Mordey, Mr. 
James Swinburne, F.R.S., Col. R. E. Crompton, C.B., Prof. S. P. 
Thompson, F.R.S., Dr. G. Kapp, Mr. C. E. Spagnoletti, Dr. A. 
Russell, Mr. S. L. Pearce, Mr. A. B. Anderson, Mr. J. E. Kingsbury, 
Mr. W. Judd (Vice-President), Mr. A. H. Seabrook, Prof. John Perry, 
F.R.S., Mr. F. Gill, Mr. W. Rutherford, Mr. Roger T. Smith, Mr. A. 
M. Taylor, Mr. A. W. Heaviside, Mr. A. H. Preece, Prof. T. Mather, 
F.R.S., Mr. C. H. Wordingham, Mr. W. H. Patchell, Mr. J. E. Sayers, 
Mr. A. A. C. Swinton and Mr. R. A. Chattock. 


After the loval toasts had been honoured, the Rt. Hon. Herbert 
Samuel (Postmaster-General) rose to propose the toast of '' The Institu- 
tion of Electrical Engineers." He said that the Post Office, which was 
responsible for the telegraphic and telephonic communication of the 
whole population, owed much to electrical engineers, and was grateful for 
their assistance. The Post Office sometimes developed for itself little 
methods without asking for assistance, however. For example, whilst 
electrical engineers with great difficulty had made it possible to send 
several messages over one telegraph wire, the Post Office sometimes suc- 
ceeded in sending two voices over one telephone wire. Electrical Engi- 
neers had built up a great industry for the country. In 1903 we exported 
less than half the amount of electrical machinery that the U.S.A. ex- 
ported. Our figures were £437,000 and the U.S.A. over one million 
pounds! worth. In 1911 our exports had risen to £1,791,000, whilst those 
of the U.S.A. were £1,739,000. Our exports had thus increased more 
than fourfold in eight years, and were now actually above those of the 
United States. If capital and labour were necessary for the success of 
industry, yet the intellectual efforts of the men who directed the industry 
were most important of all. If the capitalist represented the pocket and 
the labourer the hand, then the electrical engineer represented the brain 
of the industry. When the Government had to form an impartial, 
independent and competent committee to inquire into wireless telegraphy 
the first name that occurred to them was that of the President of the 
Institution of Electrical Edgineers. 

Mr. Duddell, in responding, drew attention to the growth of the Insti- 
tution. The first list of members totalled 78; to-day the membership 
was over 7,300. In 41 years they had increased a hundredfold. 

The toast of “ Our Guests " was proposed by Prof. J. Perry, F.R.S. 
He said that the predominant interest of electrical engineers was “ shop," 
and they did not care a '' red cent " if their guests were Tories or Radicals. 
Some of the guests had more than a nodding acquaintance with elec- 
tricity ; doubtless some of the others had none. Some of the modern 
achievements of electrical engineering had made real the wonders of the 
Arabian Nights. He concluded with some humorous remarks on politics 
and politicians. 

This to. st was responded to by the Right Hon. Sir H. B. Buckley, who 
was in doubt from what standpoint to speak, whether as representing a 
politician, a man of commerce or the law. In the last 50 years the spread 
of knowledge had been prodigious—no study had had more influence on 
the spread of human science than that of electricity. It might be found 
eventually that all laws reduced to some one law—some ultimate factor 
which might be vibration. Motion was perhaps the root of all things. 
If all motion were arrested the universe would exist no longer. No one, 
he supposed, really understood vet what electricitv was. In conclusion, 
on behalf of the guests, he thanked the Institution for their hospitality. 

Mr. Duddell then asked the French and German guests to speak a 
few words. 

M. Grosselin (President Société Internationale des Electriciens) spoke 
of a proposed joint meeting between his society and the English Institu-’ 
tion, when conferences and visits would be held. He promised a warm 
welcome to the members, and looked forward to a renewal of “ L'entente 
Cordiale." Herr Geheimvat Christiani (President Verband Deutscher 
Electroteckniker) also briefly spoke. He wished to thank the Institution 
on behalf of his society. Such meetings strengthened friendly relations 
between the societies, and he concluded by hoping that such relations 

might always continue. 

The informal reunion after the dinner formed a fitting conclusion to an 
enjoyable evening. 
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THE USE OF A LARGE LIGHTING BATTERY IN CON- 
NECTION WITH CENTRAL STATION SUPPLY. 


We give below an abstract of the discussion which took place 
before the Manchester Section of the Institution of Electrical 
Engineers on Mr. Whysall’s Paper on the above subject. An 
abstract of the Paper appeared in our issue of January 24th :— 


Mr. S. J. WaTsoN said it was worth considering for the moment as to 
whether large batteries should be installed in the generating station or 
elsewhere in connection with the distribution system. In this connection 
it was to be remembered that multiphase transmission schemes were 
being very largely adopted so that the use of batteries in the main 
generating station would necessitate some sort of rotary converting plant. 
Ín connection with multiphase transmission schemes, for some ycars to 
come at any rate, the sub-stations where the alternating current supply 
was converted to direct current would be the place in which to put the 
batteries. To some extent, at any rate, the battery under discussion had 
bcen put into what might be termed a joint station. In considering the 
cost of a battery, there were several matters which had to be considered. 
' he author had pointcd out that steam plant had a capacity to enable it 
to supply for 24 hours per day, whercas the battery had only a limited 
time capacity. In this connection it was perhaps worth while consider- 
ing how a battery should be ratcd. ‘There were, of course, several ways— 
one-hour, two-hour, three-hour, and even a ten.hour rating— but he 
though the fairest was to take it on the basis of a two-hour rating, 
becauce the primary use of a battery was in connection with peak loads. 
If a one-hour capacity only was taken that would not be of sufficient 
capacity, as the ordinary peak in the winter months lasted about 14 hours, 
but if a two-hour capacity was taken that would last through any peak 
that was likely to occur, and, therefore, in making a comparison between 
steam plant and the battery it was fairer to take it on the two-hour 
rating. The battery in Manchester had been installed at a cost of about 
£10°75 per kilowatt on the basisof a two-hour rating. The author men- 
tioned Mr. Snell’s figure as £12-26, but he thought that in the case of a 
large power station being built to-day, the cost would exceed by very 
little, if any, £10 per kilowatt. On the score of cost, therefore, the 
generating plant and the battery were almost identical. With the 
battery there were no stand-by losscs. If running entirely on generating 
plant it was necessary to rely on the plant itself, and in order to have it 
available a very large amount of coal had to be used for the boilers, and 
it was in this connection that the principal saving on a battery arose. 
There were one or two points in the Paper which he could not altogether 
make out. For instance, in dealing with the question of a stand-by, the 
author spoke as though the boilers were not actually under steam, but 
might be got up from cold should occasion arise. The question of using 
boosters or regulating cells was one which was always discussed with 
Papers on batteries, and there was a lot to be said on both sides. The 
use of a regulating switch was more simple, and, of course, it enabled one 
to deal promptly with any sudden emergency which required heavy dis- 
charges. Only one or two boosters might be running when the emer- 
gency arose, and it would then be impossible to carry the heavy load. In 
other ways also the use of regulating switches was better. For instance, 
suppose there was a very severe fault on a machine, it would be necessary 
to disconnect it from the bars. If the battery were floating on the bars 
without the use of boosters the pressure dropped when a heavy discharge 
occurred, and it would be almost impossible to switch the boosters in, 
whereas with regulating cells the operation was very simple and gave the 
desired result without trouble. At any rate, wherever a large battery 
was in use it should undoubtedly be always kept on the 'bus bars, so that 
in emergency there was the full capacity to rely on. One of the matters 
which required great consideration was the design of the battery switch- 
gear. To deal with the switchgear for handling 15,000 to 20,000 amperes 
was no light matter, and in this connection it was interesting to note that 
in Manchester they had put the circuit-breakers inside special cubicles, 
so that in the event of a circuit-breaker '' niggering " it was isolated. 
The question of cables was also no light matter. It was very advisable 
to have the battery leads as short as could possibly be arranged, and 
of course the instrument leads should also be short. The point arose 
as to what should be the size of the battery for a given scheme. He 
inclined to the view that a battery at its two-hour rating should have 
the capacity of the largest unit in the station. In the past batteries of 
very small size were used, and as time went on they were found of very 
little use, and gradually went out of service altogether. The efficiency 
of a battery really mattered very little, because, after all, the percentage 
of load which was supplied from a battery was only a percentage of the 
total, so that if a large percentage was lost it did not affect the total to 
any very large extent. 

Mr. Ald. WALKER asked if an adjustment had been made in the 
author's figures for the high-tension units supplied to the motor-generator 
from the Stuart-street generating station. The period allowed for 
repayment of loan on large turbo-generator sets was being reduced from 
20 to 17 years. ‘The ditterence in these figures was to the good of the 
battery. With regard to the question of consumers having a battery on 
their own premises and having it charged at power rates, he thought the 
author perfectly justified in this idea, and believed that before long there 
would be an opportunity of considering a case of that kind not far from 
Manchester, and it would then. be seen whether it would pay a consumer 
to put down a battery and kcep it charged during the restricted hour 
period. 


Mr. E. C. McKiNNoN said one American company had individua. 
contracts with the largest supply companies to maintain their batteries 
for 10 years, and during that period the battery might be discharged 
150 to 200 times, but must not be discharged more than 40 times during. 
any one year. This, of course, gave a very considerable margin for 
breakdown, even in American stations. Regarding the statement in the 
Paper that the loan period for a battery was seven years, there was 
much agitation going on at the moment that this term was altogether 
unreasonable. ‘lhe battery at the end of its life—whether three, five or 
seven years—was still worth 25 per cent. its original price as scrap metal. 
Opinions had been expressed that Diesel and gas engines had an unfortu- 
nate trick of suddenly failing under load. "lhis was a point in favour 
of the installation of a battery. His personal opinion was that the 
commercial efficiency of the Manchester battery was rather low, and it 
indicated that the battery was overworked and that possibly the charge 
was stinted. With a new battery it was possible to obtain a falsely 
high efficiency, but only at the expense of the plates. Maintenance 
would in time be put on a more rational basis. The maintenance 
should only be based on the amount of work that the battery was called. 
upon to do, and this was the system employed in the States. 

Mr. P. P. WHEELWRIGHT said that in going over the advantages of 
installing a battery there was one point which might be mentioned. In 
rushing up boiler plant a considerable amount of smoke was thrown out, 
which was very liable to cause trouble in a station situated in the centre 


; of the city like Dickinson-street, whereas if a battery was in use a greater 


time could be taken to bring up the boilers and reduce this tendency. Of 
the batteries with which he had had experience (he had three before the 
one now in use) the last was the only one that had ever done any honest 
work. With the previous batteries the trouble was that they had always 
to be nursed until the time when they were required, and when this time 
came the batteries would not work. When the present battery was 
installed the makers requested them to do their worst with it, and it 
would always work well. They had done this, and for the past four years 
the maintenance of this battery had been the lowest, and it had expe- 
rienced the roughest time a battery ever had. 

Mr. 8. L. PEARCE said he had hoped that more «ngincers would have 
tackled the figures given in the Paper, either showing where they were 
wrong, or suggesting that possibly there might have been some over- 
statement of the case, but so far he took it that silence gave consent, 
and that generally speaking they agreed that the scheme was sound, and 
that the conclusions drawn by the author in his Paper had been generally 
justified. To take this matter on the lowest possible ground, it was 
a fact that there had been an undoubted saving in the coal consumed— 
viz., £3,348. There was in addition a saving of £1,056 on capital, as 
between the steam scheme and the battery scheme. This gave a total 
of £4,404. Some speakers might have suggested that from this figure 
the capital cost incidental to the battery itself should have been de- 
ducted, but if this were done there was still a saving of £2,000. This 
was bringing it down to the irreducible minimum. There was there- 


. fore a saving which, if it had been the only saving, would still have 


justified the scheme. One of the speakers referred to the fact that 
the losses incurred in the battery and the booster were more than covered 
by the coal saving. These figures the speaker gave in the discussion 
in London on Mr. Taylor's Paper about two years ago. The total 
unita lost were approximately 700,000, and the coal saving to cover 
those losses was more than four times greater. There had also been 
some discussion on the capital estimates, and he agreed that with present- 
day knowledge the figures for Stuart-street were possibly on the high 
side. These estimates were drawn up at the end of 1907 or beginning 
of 1908, and in comparison with the figures given in Mr. Snell’s book 
published last year were fairly reasonable. Taking the battery on & 
two-hour rating, and reducing the estimates on the steam plant, one 
might say that there was practically no saving on capital, and one 
scheme was practically the same as the other. A point in connection 
with the switchgear had been raised, and this question of the design 
of the switchgear gave rise to more anxiety than anything else in con- 
nection with the battery. It was decided that this switchgear should 
be treated as a high.tension board, and therefore, as the author had 
pointed out in his Paper, the cubicle construction was adopted and 
the isolation of all leads where possible. Then came the question of 
circuit-breakers controlling the battery. There should always be a 
separate means of isolating the switchgear other than the circuit-breakers 
placed at the back of the battery chamber. The circuit-breakers should 
be placed as near the battery as possible, and in Manchester a system of 
remote control circuit-breakers was used, and fitted in the battery room 
alongside the battery. With regard to the loan periods, this is a matter 
on which a great deal might be said. The Local Government Board 
seemed to be drawing the strings tighter and tighter. Seven years only 
was allowed for this storage battery, and as Mr. Ald. Walker pointed out, | 
they were not only cutting down the period for batteries, but also for 
generating plant To-day the allowance was only 15 years for generating 
plant, 15 years for sub station plant, and the term for boilers had also 
been reduced from 17 to 15 years, so that these points had to be taken 
into consideration in the comparison of systems. 

Mr. C. L. E. SrEwaRT said most of those present would agree that 
Mr. Whysall had made a very good case for the battery.. Mr. Wheel. 
wright said he got on very much better when giving his battery a lively 
time. The speaker had also had exactly the same experience. He 
had a small battery which had a very rough time, and it was doing 
remarkably well. It ran on traction load, the efficiency was very 
good, and it was in & very good condition after being in use for four 
years. It was working up to its full one-hour rating either way every 
two or three minutes. With regard to the record of over-discharge 
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.he found that the casiest way of judging it was for the switchboard 
„attendant to watch the voltmeter chart. At first sight the care taken 
by Mr. Whysall of his records looked very great, but it sounded greater 
than it took to carry out. When it was borne in mind the advantage 
of the battery, he did not think that the records were much work, and 
thev were well worth keeping. 

Mr. F. Tuowas said it was interesting to see that apparently it was not 
appreciated until comparatively recently that à battery had very great 
advantages from a cost point of view when considering large stations 
like Manchester. "There was nothing in the Paper to indicate whether 
& good many trial calculations were made as to what would be the 
saving affected by installing a battery. He was extremely disappointed 
when Mr. Pearce discounted this saving Assuming that Mr Whysall's 
figures were correct he was able to check the figures by the curves viven, 
and so would be able to estimate what would be the cost of considerably 
larger batteries. Seeing what the Americans gained by using very much 
larger batteries, it seemed that it might be advantageous for us to go 
further than we had already done. Referring to the chart of works 
costs, he noticed that in 1905 and 1906 the costa were falling, while in 
1907 they rose slightly, and again in later years they were falling again. 
He thought it was a fair question to ask whether, if there had been no 
battery installled in 1910 there would not have been a fall again in the 
cost. 

Mr. W. Cramp noticed that the makers had signed a contract to main- 
tain the battery at its rated capacity for 15 years. In dealing with 
batteries he had found that makers objected to maintain & battery at its 
rated capacity throughout the maintenance period, but they would 
guarantee 85 to 90 per cent. of its rated capacity at the end of the main- 
tenance period. Mr. Whysall's statement pointed to the fact that 
the Manchester battery was either good for an output which was larger 
than its normal rating, and therefore it could be maintained at that 
rating, or that this particular make of battery had an advantage over 
other makes. With regard to the figures on saving, the load factor 
improvement was estimated to save £10,166, whercas the estimated 
saving from stand-by value and in cost of generation was given as £5,821. 
Mis the difference between these two figures due to the “ buffering ” 
effect ? 

Mr. P. H. WHYSALL, in reply, said that the situation of the battery 
depended entirely on the circumstances and the system. In the case 
of a large direct-current system the advantage was in favour of putting 
a large battery down at the generating station. In the case of a three- 
phase system with sub-station, the best place was the sub-station. 
As regards the rating of the battery whether it should be one, two, 
or three-hour, he considered that a one-hour rating to carry over the 
peak was sufficient. The details in the Paper of capital cost were 
purposely given so that anybody could pull them about in any way 
they thought tit. He did not attempt to justify the figures any further 
than to say that he fitted them for the purpose of the Paper to the 
actual conditions, and took the actual costs as far as he was able to 
ascertain them. With regard to the question of stand-by boilers, these 
boilers were not under steam at all. With regard to the difticulty antici- 
pated by Mr. Watson with para leling boosters under breakdown condi- 
tions, there was a large margin, and failing this, arrangements were made 
for use at their discretion whereby the battery could be put on load 
without boosters. It was quite possible for the station people to antici- 
pate trouble and to get the boosters out of circuit under a good many 
imaginable conditions. With regard to the question Mr. Watson raised 
about pilot cells, he suggested the use of an integrating wattmeter in- 
stead. Integrating wattmeters were fitted to register the input and 
output of the battery, but they were only used to indicate the state of the 
charge. A recording voltmeter was was also in use as recommended by 
another speaker for the same purpose. A quicker method of estimating 
the residue was wanted than running a planimet:r over the chart. Rules 
were usually supplied with a battery which gave a certain voltage for 
different rates of charge. It was desired to know, perhaps at some 
critical time, how much longer the battery could be trusted, and with such 
& varying load on the battery it was an almost impossible task to make 
the necessary mental calculation to determine this. The pilot cell 
reading gave the information at once. Certain representative cells 
would give the total fall at certain points for a certain rate of charge, and 
exac.ly from this it was possible to calculate from the specific gravity of 
the cell what the state of the battery was. Mr. Watson admitted that 
batteries were more efficient than boosters. The author did not exactly 
say they were. Mr. Ald. Walker had explained some points in con- 
nection with the capital costs, and spoke about the reduced loan period 
for plant, which, of course, helped the case for a battery very much. 
Mr. McKinnon mentioned the seven years’ loan period, and the author 
agreed with him that it is too short. The 25 per cent. scrap value at 
the end of the maintenance period did not sound very well, but it was 
something to count on. Mr. McKinnon had also mentioned Diesel 
engines, gas engines and batteries. Comparison had been made at 
various times between the different schemes for peak load duties, but 
he was very surprised to find that gas engines could not possibly com- 
pete in the matter of generation costs for this purpose. The author 
believed that the oftener a battery was charged and discharged the 
better it was for the battery, provided the operations were carried out 
with due care. The proposal that the maintenance charges should be 
based on the number of charges and discharges in a given time, was 
another innovation, and he did no: think that would be suitable for the 
requirements of his station. Mr. Pearce had criticised the capital 
cost, and made out the worst case he possibly could in order to show 
that even putting the problem at its lowest level, they could expect 
£2,000 saving. He was perhaps too optimistic in crediting all the 


saving shown to the battery. The circumstances at Dickinson-street 
were peculiarly favourable to a battery. An immense saving was made 
from the cutting off of all condensation losses at Dickinson-street works 
when it was possible to shut down the steam plant there, and the battery 
had made it possible for certain months of the year. Everybody knew 
that the condensation losses for & generating station on practically no 
load do not bear any relation to the condensation losses when the station 
was working at its full capacity. The points Mr. Pearce made regarding 
the switchgcar were very important, particularly that in regard to tho 
circuit breakers and double control. The cutting down of loan periods 
by the L.G. B. influenced the figures shown in favour of the battery. 


THE CONTROL OF METERS, PUBLIC LAMPS AND 
OTHER APPARATUS FROM THE CENTRAL STATION.* 


BY W. DUDDELL, F.R.S., A. H. DYKES AND H. W. HANDCOCE. 


Summary.—A method of controlling switches on a network from the 
central station by superimposing a ripple on the pressure of supply is 
described, and details of the apparatus are given. Some applications are 
suggested and a two-rate system of charging described, the meters being 
controlled from the station. 


The prob!em of the control of distant apparatus from a central 
point on an electric light or power system is one that has been neg- 
lected to a singular degree 

Attempts at its solution have been made along three main lines :— 

(a) By reversing the polarity of the main lines when required. 

(b) By running separate mains or pilot wires back to the station. 

(c) By earthing one pole at the station and at the distant appa- 
ratus, and operating the latter by means of currents through the 
earth. | 

None of these attempts, however, have led to a satisfactory solu- 
tion. In the first case it is not practicable to reverse polarity if arc 
lamps or storage batteries are connected to the mains. 

The second proposal is to lay separate wires from the station to 
pick up every point where it is required to control a switch or relay 
for the thousand-and-one purposes for which they would be useful, 
but it is not practicable in existing stations to break up roads every- 
where for the sake of putting in additional wires, besides which there 
are other objections too numerous to mention here. The third pro- 
posal is to use one of the existing light or power leads as the lead for 
the current to operate an ordinary relay or switch and use the eart 
às the return. 

The best known substitute for distant control is the local clock- 
work switch which can be set to switch a circuit on and off at any 
predetermined time. Their principal disadvantages are high first 
cost, cost of upkeep, the necessity of continual adjustment to suit 
the varying hours of darkness, and trouble of winding. Also they 
cannot switch on lamps in the case of a sudden fog, having no power 
of discrimination. 

Whatever the reason, on most supply systems it is still necessary to 
send à man round to switch on the lamps, which means much loss, 
owing to half the lamps being switched on too early, and half switched 
offtoolate. The total units so lost may amount to 10 per cent. of the 
whole. 

It occurred to the authors that it would be possible, either on an 
alternating-current or direct-current system, to effect the purpose by 
altering the constitution or wave-form of the main supply current when 
desired, leaving the mains and the system of distribution untouched. 
The underlying principle is to control relays, which may be inserted 
anywhere on the general system of mains, by means of a superposed 
current impressed on the main current flowing in the system. If the 
main current be continuous, then the control current may be alternat- 
ing of any desired frequency. Ifthe main current be alternating then 
the impressed current must be of a different frequency, the relay in 
either case being so designed that while it instantly responds to the 
impressed current it is unaffected by any alteration of the main cur- 
rent or pressure. 

In the case of an alternating-current system one may superpose a 
direct current, that is, move the zero line of the wave-form a little 
away from the symmetrical position. It is obvious that the addition 
of a small alternating-current voltage of, say, 10 volts will not affect 
the lamps on the mains. 

As long as the feeder 'bus-bar voltage is kept constant the amount 
of power supplied to consumers is practically unaffected bv the 
ripple. The output of the main generators is simply reduced by an 
amount equivalent to the power produced by the “ ripple generator." 

The problem was to design a satisfactory relay, cheap to manufac- 
ture and economical in operation, which would be unaffected by 
changes in tbe main current, but would respond instantly to the super- 
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posed current. On a direct-current system, the solution is as fol. 
lows: A condenser and a coil, to be used as a relay, are connected 
in series across the mains. This will not be affected by the con- 
tinuous current, but will respond to an alternating current. 

When the main supply is alternating the problem is not so simple, 
inasmuch as the condenser will allow a current to pass through the 
relay from the main 220-volt 50-cycle supply as well as from the 
small superposed ripp!e. 

The relay must in this case be made “selective,” so that it will 
Operate only when a current of the selected frequency is impressed on 
the line. Such a selective relay is also to be preferred for a direct- 
current supply, as it enables several relavs adjusted for different 
frequencies to be emploved, any one of which cen be brought into 
action as required. 

In order to achieve this result, we take advantage of the princip!es 
of resonance, and so choose the self-induction of the relay L, and the 
capacity of the condenser K, that at the frequency F!, at which the 

elay is intended to operate, they are in resonance, whilst at the 
normal frequency. F they are not. Taat is to say, neglecting resis- 
tance, the following relation is established :— 
LxK x (2rzF'y— 1. 

It has been found advisab'e to adopt on alternating systems fre- 
quencies comprised between the third and fifth h»rmonie of the 
supply. It is possible to make the resonenee very sh»rp by keeping 
down the losses in the condenser and in the relay to very sm 
values. Small losses in the condenser present very little difficulty at 
the present day, as good paper condensers are quite cheap. The losses 
in the relay L are more diflicult to keep small without spending an 
undue amount of money on the copper of the coil. There is. further, 
another reason which tends to discourage the use of very sharp reso- 
nance—namcely, that if the resonance be very shzrp then à very small 
change in the frequency cf the superposed a!ternating current will 
cause the relay to fail. It is advisab!e to keep the ripple small, and 
it has been found experimentally that 5 per cent. of the supply 
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Fia. 1—CoOMPENSATED RELAY CIRCUIT, 


A 


voltage—continuous or alternating—is satisfactory. The simple 
resonance circuit described above works perfectly in the case of a 
direct-current supply. and has many edventoges over the non-reso- 
nant relay ; but in the case of analternating-current supply we find 
that unless the resonance be made unduly sherp, or there be a large 
difference between the frequencies, the condenser K and relay L 
will let through sufficient current at the lower or supply frequency to 
attract the armature of the relay. For instance, with a supply circuit 
of 100 volts 50 frequency it seems impracticab'e to build commer- 
cially a plain resonance relay to work with 5 volts superposed. 


To get over this diflizu!ty we add an additional or compensating 


circuit to the relay, as illustrated in Fig. 1. Lis the relay coil, the 
armature and core being omitted for tho seke of clearness. On 
top of this coil is wound a second coil. L,. which may have, roughly, 
the same number of turns, and this coil is connected in series with a 
choking coil, L,. having a high se!f-induction. The current through 
the condenser K and relay coil due to the supply frequency, say, 50, 
leads almost 90 deg. on the applied P.D. Tae current through the 
choking coil L; and compensating windings L, is made to lag about 
90 deg. If these two currents b» adjusted to approximate equality 
their action on the core of the relay can be made very small. [t 
cannot be completely eliminated, because the two currents are not 
exactly at 180 deg. to one another, but it is sufficient for practical 
purposes. By making the choking coil L, with an adjustable air-gap 
in its magnetic circuit it is very easy to adjust the compensation. A 
compensated resonance relay of this sort will work with certainty 
at 5 volts at 200 frequency and will take no notice of 100 volts at 50 
frequency. 

It was found that the supply voltage would not operate the rela v, 
unless it were allowed to increase 100 por cent. above the normal, 
obviously an impossible occurrence, 

On the other hand, the force acting on the armature of the relay 
varies approximately as the square of the superposed voltage, so that 
jf instead of superposing 5 volts a sm iler value were superposed, the 


relay might fail to attract its armature. In the relays so far con- 
structed this failure takes place when the superposed voltage is re- 
duced to about 3-5 volts. If the superposed voltage be maintained 
at its normal value of 5 volts a variation of some 5 per cent. can be 
made either way in the frequency before the relay fails to act. It 
must be realised that the two windings on the relay coil are both 
arranged so that the current would flow round the core in the same 
direction if a continuous current could be passed through the two 
circuits as connected up, that is to say, if the condenser were short- 
circuited. This means that the two windings can really be converted 
into one, and the arrangement illustrated in Fig. 2 can be used. __ 

The arrangement in Fig. 2, although electrically identical with that 
in Fig. 1, may be looked upon as functioning in a different way. Due 
to the pressure of supply a certain current flows at the lower fre- 
quency through the condenser K. We may supply the greater part 
of this current without taking it from the mains by placing a choking 
coil in parallel, and adjusting the choke coil so that its self-induction 
and the capacity of the condenser are practically in resonance for the 
supply frequency. In this case the only current taken from the 
supply mains is the small current to supply the losses, and this small 
current is the only current due to the supply frequency, which flows 
through the relay coil L. At the high frequency of the superposed 
current, K and L, are no longer in resonance, and consequently à con- 
siderable current will flow through K and L, whch may be further 
enhanced by making K and L also in resonance. To superpose the 
ripple on the supply an alternator or the secondary of a transformer 
can be put in series with the main generators. 

The relays can be used to switch strcet lamps, transformers and the 
main switches of consumers who take energy on a restricted hour 
basis. They could also be used for setting domestic clocks and for 
switching lights for shop-window displavs. The compensated relay 
might also be of service for electric track signalling. 

Tne increasing use of electricity for various domestic purposes 
other than lighting has increased the need for some simple system of 
charging. Tne two-rate, or, better still, the varying-rate system of 
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Fra. 2.—COMPENSATED RELAY CIRCUIT. 


charging, has much to recommend it, perhaps the principal advantage 
being that it is based on a principle that all consumers understand. 
Every one can understand selling current at one price when the 
station is hbusy—i.e., at peak load—and at a much lower price at slack 
times, when otherwise some of the plant would be more or less idle. 
It does not matter in the least to the station for what purpose the 
current is used. At present, with the majority of stations, the peak 
loxd corresponds to the time of maximum lighting load. but in the 
course of time, as electricity is used more and more for domestic end 
other purposes, this will be less and less the case. This will empha- 
sise the absurdity of selling current at one price for lighting and at 
another price for heating or power. 

In some alternating-current stations in residential districts the two- 
rate system has bcen introduced as an alternative to a flat rate, and 
by far the greater number of consumers have elected to tak» tho two- 
rate system, despite the increased meter rental entziled by the neces- 
sity of having two separate meters and a clock switch. The sele of 
current at a low rate off the hours of peak load increases the usc of 
light in passages, &c., and shop windows. 

The chief advantage, however. is in regard to other domestic uses of 
electricity. If consumers are advised to have all plug: wired with not 
less than 7/20 S.W.G., the system makes it possible to attach to any 
plug not merely a portable lamp but any other picce of app2retus 
desired. From time to time the station can offer on loan various 
useful electric appliances which can immediately be put to work wher- 
ever current is available. No fresh wiring has to be put in, no special 
maximum demands or rates arranged with the station, and a profit- 
abie load can be quickly built up with the minimum of inconvenience 
and trouble to all concerned. The varving-rate system of charging 
for electric energy has much to recommend it. This is carried out 2t 
present with two-rate meters and a clock switeh. These could be 
dispensed with if a relay were inserted alongside an ordinary meter, 
controlled from the central station. This relay can be made to 
break the shunt circuit of a watt-hour meter or to short-circuit an 
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ampere-hour meter, at any stated period, as described below. Thus, 
if the price per unit is 6d., and half a consumer's units are not regis- 
tered, it is equivalent to charging him 3d. per unit. The high-fre- 
quency alternator which produces the ripple is kept running con- 
tinuously except during the hours of peak load, when all units are 


charged for, its field circuit being made and broken periodica!ly by 


means of an automatic mechanism described below. 

Such a method of charging is exceedingly simple, and hss the 
advantage that it complics in all respects with sec. 19 of the Electric 
Lighting Act of 1882, in that every one gets his supply on exactly 
the same terms. It is not, of course, necessary that there should only 
be two rates of charge—one on peak load and one off. The charge 
ean be graduated if desired in any manner by varying the number of 
seconds during which the meter is in and out of operation. 

It may be objected that the consumer has no record of the exact 
number of units he has used. The reply to this is tha‘ èn inspection 


of the meter will show him at any moment whethcr it is registering 


or not, and if that does not satisfy him he can for a smal] payment 
(not as much as is charged now for a two-rate meter) have a second 


meter on his premises which is not affected by the relay and will thus 


register the total number of units consumed. 

It may be of interest to describe a station equipment for an alter- 
nating-current generating station having a maximum winter peak 
Joad of 500 kw., and 2,000 volts primary, 100 volts secondary pres- 
sure ; and we shall assume that such a station, if fully equipped with 
the resonance relay system, would have about 1,000 relays installed. 
The ectual power required to operate the relays would therefore be 
approximately 1.000 x 0-7 watt —0-7 kw. 

If the system of periodically breaking the shunt circuit is adopted, 
the relays will not be actuated during the peak load, but they may 
have to work when 2 load of 250 kw. is connected. If this load were 


Fic. 3.—CoNNECTIONS OF RIPPLE (GENERATOR. 


entirely non-inductive it would correspond to a current of 2,500 
amperes at 100 volts, so that the equivalent resistance of the load 
might be looked upon as being Hh =0-04 ohm. Five volts are re- 
quired to work the relays. To allow a margin for drop in the mains, 
&c., we should allow 7 volts (which corresponds to 140 on the primary 
at the generating station). Seven volts across a resistance of 0-04 
ohm would take 174 amperes. This corresponds to 1-23 kw., which, 
with the 0-7 kw. taken by the relays, makes the total power of the 
superimposed ripple just under 2 kw. This, however, is not the size 
of the generating plant which must be installed. The alternator to 
superpose the ripple can either be connected directly in series in one 
of the mains on the earthed side, or it can be connected to one of the 
mins through a transformer. Taking the first case, the full current 
of the generating station, t.e., 125 amperes at 2,000 volts, passes 
through the small alternator, that is to say, in our present example 
the alternator must be able to carry 125 amperes and produce an 
alternating voltage of 140, hence its kilovolt-ampere rating must be 
17-5 k.v.a. ; but, of course, the power required to drive it will only be 
2 kw., plus the losses. 

The arrangement we have so far adopted is to drive the alternator 
by means of a motor. In the case of the alternating-current supply 
we find it convenient to use a synchronous motor, as in this case as 
long as the frequency of the main generators is kept adjusted the 
frequency of the superposed ripple is also correct. 

Let us assume that it is required that the maximum price shall be 
7d. a unit during the peek load hours, and that during the rest of the 
day the price is to be 1d. per unit. This means that the meters must 
be in operation for one minute during each seven ; in other words, the 

elay must ke energiscd during six minutes and the ripple removed 


887 


for one minute out of each seven. To do this we attach to the shaft 
of the alternator, cams driven through reduction gearing, so that the 
cams make one revolution in seven minutes. The cams are adjust- 
able, and are so arranged that by means of levers they switch on the 
field circuit during six minutes and interrupt it for one minute, thus 
giving the desired effect on the meters. S 

The complete connections are shown in Fig. 3. In this diagram 
G, G are the main generators and H the high-frequency alternator to 
supply the ripple, the whole of the main current passing through H 
when in use. E is the exciter, R a regulating resistance, T a short- 
circuiting switch, and g is a spark-gap to prevent an interruption of 
the main current if H should break down. 

The two cams are mounted on one shaft and rotate together. They 
can be adjusted to give any length of make desired. 

The relays on an alternating system being always connected across 
the mains absorb a little power, but this is more than counterbalanced 
by the saving in meter shunt losses due to the shunts being cut out 
of circuit. 

In a direct-current system, the relays consume no energy, except 
when the ripple is on, when the loss is 0-7 watt per relay. 

For ordinary incandescent street lighting a relay is fixed in the base 
of the lamp post, operating a switch by a step-by-step movement. 
On switching on the high-frequency current the armature of the relay 
is attracted and then released, causing the switch to be released ; 
when next the current is switched on, the armature is again attracted 
and released, causing the switch to open. In the case of the larger 
switches for motors, transformers, &c., the relay closes or opens the 
circuit of a local solenoid opcrated direct off the mains, 


ELECTRIFICATION OF THE NORTH-EASTERN RAIL- 
, WAY ON THE H.T. DIRECT-CURRENT SYSTEM. . 


TE 
During the past few days further particulars have been issued 
regarding an extensive electrification scheme which the North 
Eastern Railway have had under consideration. The preliminary 
investigations were upon a comprehensive scale, and were applied to 
numerous sections of railways :— 
à In connection with this inquiry, a party of the company’s officials, 
accompanied by Mr. Charles H. Merz, visited the United States and 
also Germany in order to inspect various types of electric locomotives 
in service in those countries. It was agreed that dock railways and 
sidings should be electrified in the case of running roads and reception 
and departure roads, leaving coal and other lines which are fouled by 
cranes to be worked by steam shunting locomotives. A bow bracket, 


| giving a 15 ft. central overhead clearance, was allowed for, and it was 


concluded that private sidings and others visited only occasionally by 
North-Eastern locomotives could be provided with switches so that 
the overhead wires at these places would be made dead waen shunting 
ceased. 

A decision was ultimately reached to electrify the Simpasture line 
leading from the mineral marshalling yard at Shildon (one of the 
largest in Great Britain) to the new Erimus ‘ hump " yard, at New- 
port, near Middlesbrough. "This line, about 18 miles in length, 
carries the whole of the heavy mineral traffic passing from the south 
and south-west Durham coalfield to Tees-side and the Cleveland 
distriet generally, and there is no passenger service. "The gradients 
of the line are favourable, the most difficult being a very short 
section of 1 in 188, which, however, falls in the direction of the laden 
traffic. The steam trains in one direction have averaged over 900 
tons in weight, and 350 tons in the other, being composed in the latter 
case principally of empty waggons, The electric locomotives are to 
be capable of starting a 1,400-ton trainload and of hauling it on the 
level at a minimum speed of 25 miles an hour. Contracts have now 
been awarded to Messrs. Siemens Bros. Dynamo Works for 10 elec- 
tric locomotives, £39,000, and for permanent way equipment, 
£61.795; to the British Thomson-Houston Co. for sub-stations, 
£12,615; and to the British Insulated & Helsby Cables for trans- 
mission lines. The Newcastle-upon-Tyne Electric Supply Co., with 
whom are associated the Cleveland & Durham County lectric Power 
and the Cleveland & Durham Electric Power Companies, will supply 
three-phase current at a frequency of 40 cycles. and it will be trans- 
mitted at 20,000 volts to two sub-stations situated on the railway 
and there converted to direct current at 1,500 volts. The ordinary 
track rails will be bonded for the return circuit, and at places where 
overhead equipment is difficult a protected conductor rail will be 
erected on the track sleepers, 

It is stated that although the larger scheme is held in abeyance 
for the present, the overhead system can be easily extended in the 
Middlesbrough and Cleveland districts should the results of the 
conversion, of, the mineral railway come up to expectations, 
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CONTROL OF DISTANT APPARATUS FROM 
CENTRAL STATIONS. 


]t has often been desired to control apparatus connected 
to publie supply mains by some means which could be put 
into operation at the central station without the provision 
of special leads for the purpose. Many suggestions have 
been made, such as the reversing of the mains, or by earthing 
one pole at the station when it was desired to operate tlie 
distant mechanism. So far, however, no very practical 
result has been effected, as such means as those just m^n- 
tioned have obvious disadvantages. Control from a dis- 
tance is particularly desirable in the case of street lighting. 
At present clockwork switches are used to some extent so 
as to get over the difficultv, and where these are not used 
(and even where they are in use to som» extent) a lamp- 
lighter is required to make his rounds in order to illuminate 
and to extinguish the lamps at the desired hours. Apart 
from the question of the cost of labour involved, this method 
leads to the switching on of many of the lamps considerab!y 
in advance of the time when they are really required and, 
similarly, the extinction of a large proportion of the lamps 
is delayed beyond the hour when lamps are necessary, owing 
to the fact that a considerable time is taken in making the 
rounds. So far, gas has been in a happier position, for it 1s 
possible to turn street lamps on or off by a variation in the 
pressure, and thus in competing against electricity for street 
lighting gas has been at an advantage. 

In a Paper by Messrs. W. DuppELL, A. H. Dykes end 
H. W. Haxpcock, in the “ Journal” of the Institution of 
Electrical Engineers, an account is given of a method of 
securing distant control. As will be seen from the abstract 
published in another columa, the method consists in super- 
imposing a ripple on the pressure of supply, relays being ued 
which are sensitive to the particular frequency of the ripple. 
In the case of continuous current the matter becomes quite 
simple, as all that is necessary is to have a condenser m 
series with the relay coil of such a capacity that it will per- 
mit sufficient current to pass to energise the relay. On an 
alternating-current system there is greater difficulty. A 


- high frequency would naturally be preferred so as to keep 
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down the size of the condenser, but on account of the capa- 
city and self-induction of the mains, &c., high frequencies 
are impracticable. On the other hand, if a frequency below 
a certain value is used, the relay may become sensitive to the 
frequency of supply. It is also desirable to avoid odd 
multiples of the supply frequency, otherwise difficulties may 
arise from harmonies being present in the wave form of the 
main generators. For these reasons the authors have 
adopted frequencies between the third and fifth harmonics 
of the supply. It has been found that the R.M.S. value of 
the ripple may advantageously be 5 per cent. of the supply 
voltage, whether direct or alternating. In designing the 
relays advantage has been taken of the principle of reson- 
ance. Here again, however, the question is not altogether 
simple. If the resonance is made very sharp the relay will 
be very discriminating, but this fact may cause incon- 
venience through having to maintain a rather exact fre- 
quency for the ripple. On the other hand, if the resonance 
is not very sharp there may be trouble from the frequencv 
of supply. As will be seen elsewhere, this difficulty has been 
eliminated in an ingenious way by providing a compensating 
circuit. This system of control is actually at work on the 
mains of the Egham and Staines Electricity Co., and is, 
therefore, not merely in an experimental stage. 

As to the possible applications of the svstem, these are 
fairly numerous. We have already referred to public 
lighting, and the authors indicate several other directions 
in which the principle may be used. For example, it is 
suggested that shops might take advantage of the system 
for the switching off of lights in shop windows after a certain 
hour instead of using clockwork switches, a small charge 
being made for the service. | Time signals might also be given, 
so that subscribers would have the correct time with a mini- 
mum of trouble and expense. Obviously, each distinct 
service, or type of service, would require a different frequency, 
and consequently the number of such services that could 
be rendered becomes limited by the number of frequencies 
that are available. The number of frequencies is neces. 
sarily not very large, but the more important services are 
comparatively few. One that is mentioned by the authors 
Is the control of meters, so that the rate at which energy is 
metered may be varied according to the time of day. For 
this purpose a relay is inserted alongside the meter, so as 
either to break the shunt circuit or to short-circuit the meter, 
as the case may be, whenever the ripple is superimposed. 
Taking such a price as 7d. per unit during peak-load hours 
and Id. per unit during the rest of the day, then during the 
off-peak hours the meters are put in action for one minute 
only during every seven. This is effected by means of cams 
which are driven through reduction gearing from the alter- 
nator shaft, so as to make one revolution in seven minutes. 

This method has the advantage that it can be varied quite 
easily according to the time of year and that all consumers 
are treated in precisely the same way. With regard to the 
desirability of two-rate systems of charging in this way we 
are inclined to the view that it is better to avoid them. If 
a certain quarterly charge is made on account of lighting, 
. and all units are then charged at a low rate, a simpler tariff 
is obtained with less cost. The objection to this is some- 
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times made that we do not know exactly what the fixed 
charge should be, and that the consumer may put on a large 
load at times of peak load and yet obtain his energy cheaply. 
There is no real objection, however, to considering the light- 
ing load and the power load of the domestic consumer 
separately, which is what this tariff practically amounts to. 
The two-raté system has the theoretical advantage that the 
consumer avoids putting on load during the peak-load hours, 
and he may even take off load during that time. Theoreti- 
cally this is an advantage, and in quite small stations it may 
even be of practical value, but on the whole we doubt if 
the restrictive influence which it exerts is to the advantage 
of the supply. Whatever views, however, may be held as to 
this point, it will certainly be agreed that the system which 
has been worked out by Messrs. DuppELL, DYKES and 
Hanpcock will prove advantageous in dealing with certain 
problems with which the station engineer is faced. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offle«s. po: t 
free, on receipt of published price, adding 3d, for books publisbed under 384, Add 
10 per cent. for abroad or for foreign books.) 
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Modern Illumination: Theory and Practice. By Horstmas ard 
TovstLEv. (London, 1912: Am:rican Book Supply Co.) Pp. 273. 
8s. 6d. net. | 

It is to be hoped that this little work will become the stan- 
dard “ handbook of practical information for the users of elec- 
tric light, architects, contractors and electricians." In a most 
able manner the joint authors treat their subject, of which th? 
title gives a true indication. It is to be regretted that they 
have not thought fit to prepare an English cdition of their 
book, for there is no doubt that many of the terms used will be 
strange to a large number of readers in this country. Gener- 
ally speaking, however, the language used throughout is very 
much simpler than in the majority of technical works, so that 
even the layman may follow the facts and arguments with but a 
slight effort. The sequence of the chapters, too, is admirable. 

At the commencement the authors explain the nature and 
attributes of light, treating in the next chapter of the prin- 
ciples of vision; by this arrangement they are able to lead up 
in a most logical manner to the il effects of glare end high 
intrinsic brillancy. We next learn of reflection, refraction and 
diffusion, and after a few pages relating to photometry, the 
various calculations involved in a proper study of the art of 
illumination are put before us in the simplest manner possible. 
To many people the frequent mention of the * Mazda " lamp 
savours of advertisement, but it is as well to remember that in 
the States all tungsten lamps are manufactured under the 
“ Mazda " patents and described as " Mazda " lamps. 

An intelligent application of the tables given should do much 
to improve the means and results of illumination, for it must be 
acknowledged that at present comparatively little attention 1s 
paid to the subject in this country. We believe, however, that 
the details offered under the heading “ Characteristics. of 
Electric IHlummants " could be greatly improved ; for instance, 
it may be mentioned that the candle-power ratings of the 
various lamps described are statcd. in a very loose and incon- 
sistent manner. The summary of arc lamps and the informa- 
tion given with regard to incandescent lamps should be of great 
use, although the top, middle and bottom voltages seem strange 
to English readers. The Moore tube, mercury vapour lamp. 
glass and quartz tube and the Nernst lamp are very fully dealt 
with. 

The properties of the materials used for shades and reflectors 
are statedin a most concise manner, tox ther with the diagrams 
of characteristic polar curves. This leads up to a chapter 
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relating to the location and height of lamps. Very briefly do 
the authors treat the choice of lamps and fixtures, and after a 
few pages relating to the now important subject of indirect 
lighting, they pass on to * Practical Considerations.” In this 
portion of the work the person about to lay out a lighting in- 
stallation will in all probability find a great deal of help, for 
most usual, and many somewhat unusual applications of electric 
lighting are discussed. 

It will be well to remember, however, that American prec- 
tice generally calls for a much higher intensity than is preva- 
lent in the British Isles for the same class of work. 

If all concerned with * Plans and Specifications " were to 
follow the authors' recommendations under this heading, 
there is but little doubt that a great deal of misunderstanding 
would be obviated. The illumination tables given should be 
very useful, but for all ordinary purposes we are inclined to 
think that the curves and diagrams now issued by the principal 
firms in this country will be found to be rather more serviceable. 

Unfortunately the wiring tables are quite American, so that 
they will be of little use to readers in this country, but this 
defect is easily counterbalanced by the edmirable glossary and 
tables of square roots. 

Notwithstanding the small blemishes to which we have re- 
ferred, we can heartily recommend this little book to the atten- 
tion of all those whose business dictatcs a thorough knowledge 
of modern illumination. 


A Primer on Alternating Currents. By W. G. Riroprs, D.Sc. 
(London, 1912: Longmans, Green & Co.) Pp. viii. + 145. 2s. 6d. net. 


This book, in which a set of mathematical tables is included, 
is very comprehensive. Indeed, at its price, we think that 
it is probably without an equal for use by those students 
for whom it is written, namely, those preparing for the alter- 
nating-current part of the Ordinary Grade examination in 
Electrical Engineering of the City and Guilds of London 
Institute and those students just beginning the study of 
alternating currents. 

The mathematical treatment of the subject of alternating 
currents is, of course, the great difficulty in writing for those 
students who are decidedly weak in mathematics; Dr. Rhodes 
his endeavoured to solve the difficulty by proving in an intro- 
ductory chapter certain mathematical results which are re- 
quired for the satisfactory understanding of the subject and 
which are beyond the ken of the average evening student. 
These results are referred to from time to time, as is 
found necessary. We do not like this arrangement, and we 
think that such of the formule as the author wished to prove 
might well have been relegated to an appendix; whilst we 
question the desirability of including proofs of the various 
trigonometrical expressions for the sums and differences of the 
sines and cosines of two angles. 

Th» author has departcd som^what from the usual lines in 
one or two instances, and we do not remembcr to have seen 
before the method suggested on pave 22 for remembe'ing the 
respective directions of motion, magnetic field and E.M.F. in 
the case of a conductor cutting a mignetic field. It might 
be an advantage if the diagram made it clear whcth:r an 
internal or an external angle is illustrated. 

Whilst: praising the contents of the volum>, we must express 
some disapproval of the type that has been used. This, at 
any rate in our case, proved rather trying to the eves, not on 
account of its size, but, perhaps, owing to the fount used. 
Again, som? of the diagrams have by no means been well done, 
that on page 25 being parvicularly confusing. Th? adoption 
of dotted lines for the field- magnet winding ‘would be a great 
improvement. We would also draw th» author's attention to 
the symbols used on page 62. If H, the energy lost in 
hysteresis, is not a misprint for h it is inadvisably employed, 
at any rate in the sime chapter where H is usd for the 
strength of magnetic field. Finally, we regret that the author 
has adopted the term *triphase" instead of the customary 
e three-phase.” 

At this time of year when teachers have to recommend text- 
books to their students, we are pleased to be able to call 
attention to this very suitable work by Dr. Rhodes. 


Who's Who in Science (International). 1913. Edit-d by H. H. 
STEPHENSON. (Loi'on: J. & A. Churchill.) Pp. xvi. +579. Ss. net, 


The edition of this work for 1913 is considerably larger than 
that for the past year. Àn interesting frontispiece contains 
portraits of van't Hoff, Hooker, Lister, Poincaré and Stras- 
burger. The particulars of the world's universitics have been 
considerably i increased (by about 50 per cent.) and should be 
much more serviceable. A new feature 13 a vcry comprehen- 
sive list of the world's scientific societies, running to 67 pages, 
and giving particulars of the president, secretary. subscription, 
publications, &c. The biographies have been considerably in- 
creased in number, the result being that the nemcs given in the 
present edition are distinctly more representative then they 
were last year. The volume will, no doubt. now take its place 
as a recognised work of reference, and should be of considerable 
utility. 


— — 


ADVERTISING ELECTRICITY.* 


BY H. CLIFFORD PALMER. 


The population of the British Isles is 42 millions, out of which the 
approximate total number of consumers on company and municipel 
electricity supply mains is very little more than half a million ; whilst 
the number of users of such articles as electric heaters, cookers. irons, 
kettles, sweepers and other potential popular domestic appliances, is 
but quite a few thousands. A comparison of these figures will give, 
and has no doubt given, much food for thought. The subject of how 
electricity can and should be advertised is one that interests all alike 
— manufacturers, station engineers and contractors. Selling electri- 
city merits the same care, thought and action as that of plant and 
apparatus, but we have been too apt to overlook this important fect 
in the past—we have been too busy studving, experimenting. per- 
fecting, economising, to devote the necessary time and thought to 
the subject of advertising. It is not suggested that extensive action 
was justifiable or desirable, say, ten years ago, or even five vears ago ; 
but we have been somewhat apathetic during the last two or three 
years. 

The gas interests have realised the value of co-operative effort — 
they have à common cause just as we have, and have organised 
extensive advertising action accordingly. I have followed with 
interest most of their doings up to date, and have nothing but praise 
for their publicity value. 

What we need to popularise the domestic uses of electricity amongst 
all classes is a combination of effort in which all interested—:.e., 
manufacturers, supply authorities and contractors—should join. 
An educative campaign is necessary. ‘The public do not know all 
we have to offer them, all we can do for them, what advantages we 
can offer over coal, gas or oil ; that the cost for electric light com- 
pares more than favourab!y with the cost for gas lighting; that 
breakfasts can be cooked on the breakfast-tab!e ; that seventy-two 
slices of bread can be toasted for the cost of one penny for current ; 
that electric cooking reduces meat losses to the lowest possib'e level ; 
that an electric iron provides the only clean, convenient and healthy 
method of ironing ; and that it can be operzted from any existing 
lampholder without the necessity for special wiring. 

The publie are to be educated by systematic, judicious and practical 
edvertising carried out on extensive lines. By advertising ] do not 
mean tho mere insertion of occasional advertisements in the Press, 
the spasmodic displey of miniature posters, the indiscriminete distri- 
bution of handbills end other literature, &e. Unfortunetelv, opinions 

cre so vericd upon the subject of advertising that many urge they ere 
quite capable of conducting it to success; but I contend that this is 
incorrect. If it were so simple, is it possib'e thet meny of the clever- 
est and most successful commerciz] men throughout the world would 
be spending thousends annually to retain the services of edvertising 
experts? Advertising is a problem which needs e deal of solving. 

The manufacturing section of the industry has done and is doing 
much in this matter of “ Advertising Electricity." The extensive 
efforts of the metal filament lamp-mekers alone have occasioned 
widespread interest in the subject of electric lighting. Many thou- 
sands of pounds have already heen spent on the manufacturing side, 
all of which have indirectly helped the general cause and benetited the 
supply undertakings and contractors; but a one-sided effort like 
this is quite insufficient to achieve the desired results, namely. the 
more general use of electricity for domestic purposes. In the interest 
of advertising economy, the advertising of the manufacturer is 
directed to those who ere already users of electricity ; he is merely 
driving home his individual claims against those of his competitors, 


* Abstract of. Paper read before the Manchester Local Section 
of the Institution E.E., Tuesday, Feb. 11, 1913. 
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Our concern 48 an industry is not with those who have been converted, 
but with those whom we desire to convert. The individual efforts 
of manufacturers or contractors would still continue just as keenly 
Ss ever, no matter what may be done in the way of a general 
campaign. 

We may now turn to à consideration in some detail of the means 
whereby such a fund could be raised and administered. The supply 
undertakings zre already represented in London by whet is known es 
the E'ectricitv Supply Publicity Committee ; the manufacturers are 
represented by the Publicity Section of the British Electrical and 
Allied Manufacturers’ Association, whilst the contractors are repre- 
sented by the Electrical Contractors’ Associztion. A joint Electrical 
Publicity Association should be chosen to be composed of selected 
members from each of the before-mentioned Associations. The duty 
of this main Association would be to direct the operetions (upon 
expert advice) and control the general policy of a national educative 
Electrical Advertising Campaign. Sub-committces could be formed 
by each interested party for the purpose of obtaining the necessary 
funds. No measure of success will be achieved unless the response is 
general. We are now a large industrv, and if all contribute, the 
subscription need be quite nominal. It cannot be expected that a 
few enterprising manufacturers and supply authorities would find the 
necessary funds for such a national scheme, which would benefit all 
sections of the industry alike. There are, of course, many supply 
undertakings, manufacturers and contractors outside the above 
Associations, but if the response is general amongst members, 
enabling the subscriptions to be more or less nominal, little diflieulty 
would be experienced by the various finance committees in collecting 
subscriptions from those actually interested, whether members of an 
association or not. As to the money required to enable a compre- 
hensive scheme to be organised to cover the entire country. I should 
like to see a sum of not less than £30,000 raised for a twelve months’ 
campaign, Such an amount is not absolutely essential, and opera- 
tions could be started with less. We must arrange our plans according 
to our means, and it would be quite possible to start in a more sub- 
dued manner, extending our sphere of operations as the results 
justified it. 

In order to demonstrate in a more or less practica! manner what 
class of advertising scheme could be e:rried on in a specitied area for 
a given sum and for a given period, I propose to give a few facts 
depicting an imaginary campaign for London and the area within 
50 miles thereof. This is an imaginary scheme and is submitted to 
give a general idea of what might be done during a twelve months’ 
campaign in that thickly populated area. Such a scheme, although 
devised for the sake of example for London and district, could form 
the basis upon which to operate in the provinces, should a national 
campaign become possible. On all “extensive " methods, opera- 
tions suitable for London would be cqually applicable elsewhere in the 
country; but "intensive " methods might, of course, have to be 
modified according to local conditions. For the purpose of an 

" opening " campaign in the interests of electricity I would advocate 
the widest and most powerful methods of publicity. Iam calcula- 
ting on a total expenditure of £12,000 ; which amount would be 
necessary to enable a twelve months’ comprehensive advertising 
effort in the area mentioned. I should therefore divide the operations 
23 follows :—(a) Daily Press advertisements (,°, total expenditure). 
(b) Literature and circula rising (this to a considaruble extent would 
be self-supporting) (,!, total expenditure). (c) Central information 
bureau (,!, total expenditure). (d) Billposting (7, total expendi- 
ture). (e) Expenses of management and staff ( 4 | total expenditure). 
(f) Illuminated animated signs for night advertising ( 2, total expen- 
diture). Editorial notices in the deily and weekly Press would be 
covered by the Press advertising. Tne scheme should incluce the 
following subjects: Lighting, heating, cooking, ventilating. power 
and al general domestic applications; and the entire campaign 
should be on educative lines, so that the advantages of electricity may 
be made better known to the public at large. 


Press Advertising.—Of svailab'e styles of media for a campaign of 
this nature I would recommend the principal deily (morning and 
evening) papers, as they give more desirable publicity for a stated 
¿mount than any other. The Press campeign should be divided into 
two periods of three months each. The first period, sav the middle 
of March to the middle of June, should be devoted to cooking, venti- 
leting and other domestic applications, with power intermixed. 
Whilst the second period, operating from the middle of September to 
the middle of December, should be devoted to lighting and heating, 
clso with power intermixed. I would recommend that the insertions 
should appear not less than one per week in each paper ; the size of 
the advertisement verving from time to time according to the total 
sum allocated to the paper in question. For the opening of the cam- 
paign and for any special occasion full pages should be taken in papers 
enjoying the greatest and most influential circulation. — Editorial 
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Notices come as a sub-heading to Press advertising, since to some 
extent the one carries the other. The money spent on advertising 
would not positively buy the editorial columns of London's leading 
daily papers without further question ; but it would obtain greater 
recognition by the Press than we enjoy. to-day. There should be no 
difficulty whatever in collecting news items of public interest from 
supply stations throughout the country, from manufacturers and from 
contractors and dispersing them to the Press, Full pages in Lon- 
don’s daily papers are somewhat costly, so that their number in such 
a scheme would require to be limited. Following, therefore, upon 
first announcements, the size of spe.ce would be reduced to possibly a 
ful doub!e-column announcement, such as * Just switch on.” 
Then, perhaps, a half-page, such as “ Cleanliness, comfort, sefoty.” 
Following with a variety of other sizes, such as half doub!e-column, 
quarter double-column, &c. 

Literature and Circularising.—There are certain bodies who would 
prefer to handle this work independently and locally, there are others 
who would appreciate an organisation from which they could obtain 
supplies of first-class ready-made material. Then, again, others 
might wish to be supplied with suitab'e illustrations, border blocks, 
inset sketches, colour blocks for covers, &c., and also to be advised as 
to lay-outs, tvpes, paper, size, &c. for their own locally prepared 
booklets. All such advice and information should be available for 
the use of memouers of the Association. An errangement of this 
description would be quite simple of achievement, and would prove 
quite a boon to many provincial undertakings at present unab'o to 
cope with their own requirements in this particular direction. 
Circularising can be termed “ intensive " advertising. If properly 
carried out it can be mede effective and resultful ; but it is 
limited in its sphere of operations, and for this reason should be 
handled independently by the various supply undertakings, manu- 
facturers and contractors. For a large campaign the general circu- 
larising is better localised rather than handled from one central! point. 
All subscribers to the Publicity Association desiring to do so should 
be entitled to purchase the Association literature at specicl rates, 
which would enable them to cffect considerable savings on their 
present expenses in this direction, whilst at the same time obtaining 
the right material. The supply authorities in all parts of the country 
should not diminish their individual publicity operations on account 
of the fact that a broader scheme might be in operation. The one is 
merely intended to support the other. To meet the requests for 
ready-made literature I suggest a series of, sav, six booklets. These 
should be made as attractive as possible, yet should differ widely in 
appearance from one another. Repetition begets familiarity ; and 
familiarity breeds contempt. ‘Size is an important consideration, 
and I would advocate limitations in this direction. Choose è size 
which on the one hand may easily be sent out in envelopes of stock 
size, and on the other hand may be slipped into the pocket without 
inconvenience. 


The Central Information Bureau.—I believe there will be gerer2l 
agreement 25 to the desirability of having è London eddress for the 
Publicity Association, no matter what class of scheme is decided upon. 
Even with the national scheme London wou!d undoubtedly from all 
points of view be most desirable for tho heedquerters. From there 
all the ‘extensive " advertising of tho cun wou!d be conducted. 
Moreover, such headquarters would act in en advisory co pacity es fer 
as publicity is concerned for the benefit of ; a members cf the Associs- 
tion ; for example. the preperation of the literzture clrezdy referred 
to, the designing of suitab!e stock advertisements for usc in connce- 
tion with loca! "intensive " advertising, the supply of eapcb'e 
demonstrators for showroom work, &c. 

I feel that there would be little gained in using this Bureau c5 
demonstrating showroom, as this work would be too restricted at cro 
address and could be better administered from local showrooms in cil 
districts, es referred to Izter. Instead of this errangement, however, 
I would advocate that our energies in this direction could be pleccd 
to more m3teria! advantege by co-operating with the local interests 
in oll districts in the establishment of properly organised and properly 
equipped showrooms. Nuch interests are the centre! station cngi- 
necr, the contractors and, of course. the manufacturers ; and I fccl 
that these interests are too often conflicting because of the need of ù 
third and unbiassed party to bring them together. One of the most 
valuable functions of the Central Bureau would be the arrangement 
of cooking demonstrations, and lectures in connection therewith 
This is a form of publicity which should bring clectrie2! apparatus. 
most closely to the notice of the public, by introducing the persone 
element which is always of velue where educative work i5 concerned. 
In the preliminary stages the supply of these demonstrators from 
London would be prefersb'e, evd would cerry more the weight of 
authority with the public than if the lecturing was done by local 
people. The latter could be brought in by the station engincer at a 
later date. 
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Local Showrooms.—Whcre the contractors have already been à; suggested that not only was this the case, but that the neutral 


sufficiently enterprising and have established good showrooms, 
station engineers should officially recognise same as sources of electri- 
cal information and should recommend the local public to make use 
of them as if they were actually established by the undertaking itself. 
Again, in the smaller towns, where practically nothing has been done 
so far, the station engineer and the contractor might be brought 
together under the auspices of the Central Bureau. Then with the 
possible assistance of the manufacturers, an attractive showroom 
might be established. For outlving districts, where local showrooms 
would not be justified, it might be possible to organise a small travel- 
ling exhibition to move from district to district, staying for four to 
six days in each. With the help of manufacturers, the necessary 
apparatus might be obtained for show purposes ; but in addition to 
this I would advocate practical demonstrations being given by a 
capable lecturer, with lectures on the subject of heating end cooking 
by electricity. The idea would be to move about from place to place 
giving a number of small demonstrations rather than attempting 
anything on a very large scale. 


Billposting.—In the scheme which I have discussed I would make 
provision for a permanent display over two periods of three months 
eech, of about 1,100 16-sheet d.c. bills on selected billposting stations 
in the most prominent thoroughfares in London and Greater London. 
For the spring and summer campaign I suggest two bills, one adver- 
tising electric cooking and the other advertising ventilation by electri- 
city. In fair weather it is generally sefe to reckon that two bills 
must be allowed for each position, for a three months' display, so 
that if the cooking bill went up first, when a renewal was necessary 
the ventilating bill could be put in its place, or vice versa. In winter 
an average of two and a half bills per position should be allowed, as 
renewals are naturally more frequent on account of rougher weather. 
In the autumn campaign I recommend the adoption of similar 
measures ; showing first an advertisement of electric lighting, and 
replacing same with electric heating. The size of bill which I suggest, 
viz., 16 d.c., measures 10 ft. by 6 ft. 8 in. upright. Such a size is to 
be recommended because it is one which permits bold and striking 
treatment of the subject. i 


Electric Signs are agzin “ extensive " edvertising, this follows on 
the szme course as billposting ; but whilst the letter does its work 
during daylight, the illuminated sign continues the campaign after 
dark. Moreover, there is an added novelty attached to illuminated 
sign advertising which never fails to attract, as it is usually more or 
less isolated in position, end stands out in strong contrast with the 
darkened surroundings. Not only would this issue serve to advertise 
the general ceuse, but in itself would also be an excellent advertise- 
ment for electric signs. Again, as an investment, it would have an 
eppreciating rather than a deprecieting value; because after a 
suitabie * run " in the metropolis the signs could be re-erected in 
prominent provinci2! centres, and so go on perpetually doing good. 

It is impossible on this occasion to go closely into details—time 
does not permit—but I have endeavoured to present a subject which 
invites discussion, a subject which must interest all, and a proposition 
which might be found acceptable and workable. It is a policy which 
has been openly &dvocated for some time past by several of the elec- 
tricel trade journels. Mr. Vignoles has also suggested recently the 
necessity for conducting a publicity campaign amongst ell electrical 
men in support of the organisation of a co-operative campaign. 

In conclusion, I must emphasise the strict necessity for the proper 
control of actual operations by an expert advertising man. Let the 
man sclected be an advertising expert first and an electrical man 
sccond. If a combination of the two can be found then so much the 
better; but let us remember that. publicity is our aim, end thet 
profitable publicity methods can best be directed by one with the 
necessary expert knowledge. 
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CORRESPONDENCE. 


EARTHED AND UNEARTHED NEUTRALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: 
enough to fall in with my request, and gives some figures taken 
under actual working conditions with the special earthing 
transformer installed at Sheffield. 

The figures show clearly that the neutral point of the trans- 
former coincides more or less closely with the neutral point of 
the system, even when one of the phases is earthed and a 
current of some 50 amperes is flowing through the fault. In 
his letter published in your issue of January 3rd Mr. Fedden 


In your issue of January 31st Mr. Fedden is good | 


| 


point of the system would itself be kept at earth potential under 
similar conditions. That this cannot actually be the case 
when one of the phases has broken down to earth is, I think, 
clear when it is remembered that the point marked E in Mr. 
Fedden's diagram is separated from earth by a limiting resis- 
tance through which 50 amperes is flowing, whereas the point 
marked 3 is assumed to be dead-earthed through the fault. 
From this it follows that the point E must be raised consider- 
ably above earth. It should be noted that in Mr. Fedden's 
diagram the resistance is shown in the line F (which presumably 
represents an artificial fault), whereas it should, I think, be 
shown between earth and the point E. The state of affairs 
on the occurrence of an earth would then be as shown in the 
accompanying figure, from which the mesh connected secon- 
daries of the transformer have been omitted for the sake of 
clearness. Under these conditions, the point E must be raised 
above earth potential by an amount equal to the phase voltage 
of the system. 

The net result, therefore, would be almost precisely the same 
as if an earthing resistance had been joined up between the 
neutral point of the generators or transformers and earth in the 
usual way ; and while, under the special conditions prevailing 
in Sheffield, the arrangement has doubtless many advantages. 
it would hardly seem as though the greatly increased cost 
would be warranted in the majority of cases. 
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This being so, it may be of interest to see in how far the 
various advantages enumerated by Mr. Fedden in his first 
letter are shared by the earthing resistance arrangement. 
Taking them in order, we have :— 


l and 2. With the neutral points of the generators connect. d 
to an earthing bar, and thence through a resistance to earth. 
no trouble is experienced in practice from triple frequency 
currents, so that it is unnecessary, in the majority of cascs. 
to take any special precautions with a view to preventing more 
than one generator being earthed at one time. Should trouble 
be anticipated from this cause, a resistance between each of 
the neutral points and the earthing bar will limit the triple 
frequency currents to any desired extent. 

3. The earth current can equally well be limited to the 
minimum value necessary for tripping any of the well-known 
earth-current discriminating devices, and by this means the 
faulty fecder alone is cut off from the "bus bars. 

4. In both systems (that is, with the earthing resistance or 
earthing transformer) the neutral point of the generators will 
always coincide with the neutral point of the system, and on 
the occurrence of a dead earth the latter will be raised above 
ezrth potential by the phase voltage. 

5. The fault current necessary to trip the breaker on the 
faulty fecder can be kept as low as may be thought desirable 
without interfering in any way with the overload settings of the 
relays or breakers. 

6. The power taken by the earthing resistance method ts. 
under normal conditions, nil, and the total cost of a Brazii 
carbon powder resistance would be something like one-fifth of 
that of the Sheffield transformer.—I am, &c., 

Westminster, N.W., Feb. 11, KENELM EDGCUMBE. 

TRANS-PACIFIC WIRELESS TRANSMISSION—THE 

EFFICIENCY OF THE ARC. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Much correspondence has been published about th: 
Trans-Pacific and Wireless Transmission—the Efficiency. of 
the Arc. For several years I have made extensive experi- 
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ments on the Pacific coast, using both damped and dadainped 
oscillations, and with large and small aerials (see THE ELEc- 
TRICIAN, Aug. 18, 1911). 

Peculiar conditions exist on the Pacific coast, both for 
receiving and transmitting. With 2} kw. I was able to trans- 
mit the voice to the steamship “ Grant," 450 miles north of 
Seattle, at midnight. With the same energy I talked to J. H. 
McDonald, the operator of the Canadian Government Station 
at Point Gray, which is 250 miles from Seattle. In the day- 
time we were able to reach about 150 miles with the same 
energy. 

With a 2] kw. spark system, using the same aerials, but of a 
smaller capacity, we transmitted telegraphic signals 500 miles, 
at night only. This same station is now being used by the 
Marconi Company, and they have reported sending signals to 
Honolulu with 10 kw. 

From my experiments I have found that the spark system is 
far more efficient than the arc system, and that in general with 
the same amount of power we could send twice as far with the 
spark that we could with the arc. 

Several important factors should be considered in develop- 
ing wireless apparatus. Reviewing the progress made, we 
shall find, first, that the Marconi system has the advantage of 
being able to produce oscillations of very high amplitude. 
Second, the quenched or musical spark system has the advan- 
tage of being able to produce musical notes, which in a way 
eliminates atmospheric disturbances. 

Then it was found that, in order to obtain perfect or better 
tuning, it was necessary to produce undamped oscillations. 
Undamped oscillations, however, are limited, in so far that 
they have comparatively small amplitude. We can therefore 
come to the conclusion that the wireless apparatus should pro- 
duce, first, musical notes ; secondly, oscillations of an undamped 
nature; and third, oscillations with high amplitude. 

No machines at present in use contain the above advantages. 
I have been working along this line for some time now, and have 
developed a new method of producing electric oscillations, 
transmitting musical notes, emitting electric waves, of an un- 
damped nature, and having a high amplitude. In a short 
time I will publish the results of these experiments and descrip- 
tions of the apparatus. I have been able to increase the ampli- 
tude of undamped oscillations, produced from the Duddell arc, 
and on or about May 10, 1912, I showed to Dr. Eccles and Mr. 
W. R. Cooper, of THE ELBCTRICIAN, such an apparatus in 
operation.—I am, &c., 

New York, Jan. 28. W. DUBILIER. 

[Mr. Dubilier encloses sworn statements made by Mr. J. R. 
Whitchurch, wireless telegraph operator on the steamship 
“ Grant" and by Mr. J. H. Macdonald, wireless telegraph 
operator in the employ of the Canadian Government at Point 
Gray. The former states that when the “ Grant " was about 
75 miles south of Triangle Island, in British Columbia waters, 
he picked up a wireless telephone message from Mr. Dubilier's 
station at Seattle; the voice could be heard clearly and dis- 
tinctly, but he was unable to hear the full conversation on 
account of outside interference. Mr. Macdonald also states 
that he heard part of a message distinctly at Point Gray trans- 
mitted from Mr. Dubilier’s station.—Ep. £.] 


RETURN CURRENT TESTING OF D.C. TRACTION 
MOTORS. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In reference to Prof. G. W. O. Howe’s letter (THE 
ELECTRICIAN, Jan. 31st, 1913), I would remark that his 
expression for the total loss of the set— 

W,— V (A, — À,)-- Vs 
is, under certain conditions, correct. When, however, applied 


to the arrangement described, and when operating that test 
correctly, 


A, 


2 


A „=A, and then A,,—A,=0, 


hence, W,=V,,A,, which latter is the booster output in the 
generator circuit, as mentioned in the article. 


With regard to Prof. Howe's further remarks, and also those 
of Mr. Denton in the same issue, I will simply state that I 
introduced the whole arrangement for the testing of motors 
for the Tyneside electrification, about the end of 1903. 

This entitles m2 to a claim prior to any of those mentioned, 
for at that time they were certainly not in text-books, nor was 
the test used by the G. E. Co. at Schenectady. Since then it 
has become a standard test with the firm with which I was 
connected, and may have been adopted by some others,—I 
am, &c., 


Leeds, Feb. 10. WALTER E. FRENCH. 
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VARIATIONS OF THE HOPKINSON TEST. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The subject of the variations of the Hopkinson 
efficiency test on two continuous-current machines having 
again been brought up by Mr. French, we think it not in- 
opportune to mention a point which is liable to be overlooked. 

The difficulty with the original method and Kapp's modifica- 
tion is the difference in the fields of the two machines; thc 
later variations are improvements in this respect, the magnet 
windings being adjusted so as to have equal ampere-turns. 
Special attention was paid to this matter in Mr. Field's Papcr 
of 1902, where he found that putting the magnet windings in 
series produced practically identical field strengths. Modern 
machines with commutating poles do not appear, however, to 
give this desirable effect. 

From tests we recently carried out at King's College on two 
Dick-Kerr 94 Tramway motors, fitted with commutating poles, 
we found, as shown in the table below, that the fields were very 


N 
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dissimilar on load when the magnet ampere-turns were equal, 
and that the generator magnet windings had to be shunted to 
a considerable extent in order to bring the E.M.F.s, and 
therefore the field strengths, into equality. 


| Motor | 


Genr. Amps. í Friction 
Revs.| ter- ter- shunted and core 
Test, | Pet minal | Amps. | minal | Arm.| from | Motor |Genr. | loss for 


min. | volts. | volts. amps] genr. |E.M.F.|E.M.F.: two 
field. . machines 
V. | IHR Ras I. Es. | By | Kw. 
A....| 516 | 501 | 77:2 FUE 610| ... | 440-8) 407-07 5-5 
B....| 516 | 500 ' 772 401-1 | 66-6) 66-6 | 7-0 435-2| 4362 — 44 


Test A with field w indings in series. Test B w ih generator field 
shunted as in diagram. Temperature was taken into account in estima*i. g 
thé copper drop. 


If the object of the test is merely to determine the efficiency 
of the machines, then, as pointed out by Hopkinson, a con- 
siderable error in the power supplied will only slightly affect 
the result. The test is, however, capable of giving accurete 
information on the core loss on load. In this case it is necess TV 
to take every precaution to keep the fields equal to ensure 
equal core loss in the two machines. 

The total friction and core loss is most readily obtained as a 
dee from the mains, ix E,, and one from the booster, 
Ix(E,—E,). This latter vanishes when the fields are truly 
equal, and may become negative as in the above tests.—We 
are, &c., 

Frep. S. ROBERTSON» 


London, Feb. 11, R. E. SHAWCROSS. 
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"TELEPHONE DISTURBANCES ON SINGLE-PHASE 
AND CERTAIN PHENOMENA IN 


RAILWAYS 
SINGLE-PHASE GENERATORS." 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Dr. Marguerre in his article on the above subject, 
abstracted in your last issue, gives certain experimental results 
regarding the ripples in the E.M.F. waves of alternating-current 
generators, and then proceeds to offer a theoretical explanation. 
Apparently, however, the design of the generators was such 
that this explanation could not be checked by reference to the 
On p. 842 Dr. 
Marguerre states that when the pole face covers an equal 
number of slots and teeth the reluctance on the whole remains 


conditions obtaining in the actual machines. 


| i Pole-piece | 


Armature 


| Pole-piece | 
Armature 


Fic. 1.—FLUx PULSATION. 


unchanged, so that the total flux does not pulsate in value, but 
only swings to and fro as the pole moves over the teeth. When, 
however, the pole face covers one more tooth than slots (or 
vice versa) a flux pulsation is set up. 

Had Dr. Marguerre checked this by reference to the machine 
he would have found that what actually takes place is just the 
reverse. The experimental results published by the writer in 
.1908* make this quite clear, and in view of the diagram (Fig. 5) 
in Dr. Marguerre’s article, perhaps the writer may be permitted 
to reproduce two diagrams published in his 1908 Paper, which 
illustrate the nature of the “flux pulsation” and “flux 
swing.” The discontinuity of phase of the ripple was, the 
writer believes, first pointed out by Dr. K. Simonsf and was 


| Pole-piece | 


Armature 


| Pole- piece | 


Fic. 2.—FLux Sw.Na. 


experimentally shown in an actual oscillogram, in which the 
rpples were greatly enlarged by resonance, by the writer in 
1907.1 It should be noted that Dr. Marguerre is not alone in 
his error, for, as mentioned in the Papers referred to,others have 
on various occasions given similarly incorrect explanations.— 
Í am, &c., 


Birkenhead, Feb. 8. 


DOMESTIC ELECTRIFICATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


"IR: Further investigations of the sounds obtained in a 
high-resistance telephone receiver from metallic objects due 
to the influence of the electricity supply, referred to in my 
letter published in your last issue, show that this phenomenon 
is by no means universal. Not the slightest sound can be 
obtained by this method in either the Atheneum or the Junior 


G. W. WORRALL. 


* * Journal" Institution of Electrical Engineers, 1908, Vol. XL., 
pait 188. 

t“ E.T.Z.," Vol. XXVIL, p. 631, 1903. 

t“ Journal" Institution of Electrical Engineers, 1907, Vol. XXXIX., 
part 184, p. 219, Fig. 11. 
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Carlton Clubs, both of which are supplied with continuous 
current by the 5t. James' & Pall Mall Company. Perhaps this 
may be partly due to the supply in these cases being onlv at 
200 volts across the outer conductors of the three-wire system, 
as against 400 volts in the case of the Westminster supply, and 
also probably, to some extent, to the fact that, whereas the 
Westminster supply is earthed through a resistance on the 
middle wire, the St. James’ system is not earthed. It seems 
probable, however, that the chief point of difference lies with 
the generating machinery. 

Through the courtesy of Mr. Partridge, the chief engineer 
of the London Electric Supply Corpn., I have been able to : 
investigate the effect. in the offices of that company, where the 
supply is 100 volts alternating current, and where there is no 
connection to earth. — 

The hum of the alternator was obtained distinctly in the 
telephone from a cylindrical tin box about 3 ft. long and 6 in. 
in diameter, but it was not as loud as that obtained from a 
similar sized object at the top of my house in Chester-square, 
where the supply is continuous current from the Westminster 
Company. This may appear surprising, seeing that the varia- 
tion in potential in the case of the alternating current amounts 
to about 283 volts during each period, whereas, in the ordinary 
way, one would not expect the variation in volts on the con- 
tinuous-current system, due to the commutator wave, to 
exceed a volt or two, if as much. The results obtained, how- 
ever, point, in the case of the continuous-current supplv, to 
some considerable and rapid variation of potential, accom- 
panied probably by oscillations as the brushes pass from one 
commutator section to another, such as would no doubt occur 
If there were any sparking. 

On the suggestion of Prof. Silvanus Thompson I have made 
further investigations into the effect at 40, Chester-square. 
Connecting the terminals of the telephone to a coil of insulated 
wire of about 4 ft. in diameter and of 65 turns, gave absolutely 
no sound in every position of the coil, though the same coil, 
when used as an electrostatic capacity, gave a distinct sound. 
This would appear to negative the idea that the effect is mainly 
an electromagnetic one due to a stray magnetic field emanating 
from the electric wiring. 

On the other hand, connecting the telephone terminals 
between the two wings of a Herz dumb-bell resonator, con- 
sisting of two tin plates each about 4 sq. ft. in area, mounted 
on a wooden bar about 5 ft. apart, gave a distinct sound in 
whatever position the resonator was placed. The sound, how- 
ever, was considerably louder when the resonator was placed 
horizontally with the plates parallel to the ground than when 
it was placed vertically, with the plates one above the other, 
from which it would appear that, though the wiring of the 
house is giving out waves in all directions the electric com- 
ponent is stronger in a horizontal than in a vertical direction. 

It may further be mentioned that though turning on or off 
the electric lights can be distinctly heard in the telephone when 
connected to the resonator, the point whether the lights are on 
or off seems to have no effect on the results. Of course, how- 
ever, the wires are always connected, as the switches are only 
single-pole. 

Another point worth mentioning, perhaps, 1s that the sound 
in the telephone can be obtained quite distinctly without any 
metal object at all between two persons, each of whom takes 
hold of one of the telephone terminals.—I am, &c., 

Westminster, Feb. 12. A. CAMPBELL SWINTON. 
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“ The Gas, Petrol and Oil Engine.” Vol. H.: The Gas, Petrol and Oil 
Engine in Practice. By D. Clerk, D.Sc., F.R.S., and G. A. Burls. (Lon- 
don, 1913: Longmans, Green & Co.) 25s. net. 

“ Costruzioni Elettromecciniche." Vol. I.: Generatrici a corrente 
continua. By E. Morelli. (Turin, 1913 ; Unione Tip.- Editrice Torinese.) 
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“ Design of Polyphase Generators and Motors.” By H. M. Hobart. 
(New York, 1913: McGraw-Hill Book Co.) 12s. 6d. net. 
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PARLIAMENTARY INTELLIGENCE. 


—— mm 


MARCONI AGREEMENT COMMITTEE. ' 


As announced in our issue for Feb. 7 (p. 854), Mr. W. R. Lawson’s 
evidence before the Select Committce was concluded on Thursday last 
week, and this witness was followed by the Hon. WALTER GUINNESS, 
M.P., proprietor of the “ Outlook,” in which journal many of Mr. Law- 
son’s criticisms of the Marconi agreement appeared. Witness said he 
had no financial interest in any wireless telegraph company, nor in any 
cable company, either direct or indirect. He acquired the bulk of the 
shares in the * Outlook " about six years ago, and had since practically 
controlled the owning company. Mr. Lawson had been a contributor 
to the '' Outlook " for many years before his connection with the paper. 
He had never met Mr. Lawson until December last. He was not in 
England after the first of Mr. Lawson's articles appeared, otherwise he 
might have seen them in proof. So far as his own association with the 
articles was concerned, it was his express desire that all personal attacks 
should be avoided. He had a high opinion of Mr. Lawson as a writer 
on finance, but he had not been a strong witness before the Committee, 
and in cress-examination admitted of constructions being placed upon 
some of the comments he had made in the Outlook " which he (witness) 
thought th: y dil not bear. So far as the articles attacked the agree- 
ment, he ecrtaialy approved of them. His own opinion of the agree- 
ment was that it was unduly favourable to the Marconi Company. No 
one grudged Mr. Marconi the fullest reward, but the company which bore 
his name were not inventors, but rather exploiters of other people’s 
inventions. He thought that £100,000 a vear was the lowest figure 
which might be taken as the revenue upon which the Marconi Company 
would receive, under the agrecment, as the 10 per cent. rovalty. He con- 
currcd in the vicw that there was no necessity for the agreement, in view 
of the Treasury Doing empowered, in default of agreement, to dictate 
terms under sec. 20 of the Patents and Designs Act, 1907, whereas, under 
the agreement, the Government might be so crippled by the heavy first 

charge represented by the royalty as to be unable to afford to make use 
of future patents not be longing to the Marconi Company. This would 
discourage inventors. He cousidered that the attitude of the ‘ Outlook ” 
had found its fullest justification in the special report of the Committee, 
asking for the appointment of a scientific committee, and urging that the 
Government must. be able to adopt or rcject any system from time to 
time. "This was the only expression of his views he wished to make to the 
Committee. So far as he had read the articles in the '' Outlook " con- 
tributed by Mr. Lawson, he was convinced that there was no intention to 
throw doubts on the integrity of Ministers. 

Examined by Mr. Falconer, Mr. Guinness said his reading of the 
agreement was, on the point of the * Marconi patents,” that the Gover- 
ment was bound by the agreement to take any patent which the Marconi 
Company considered necessary to the working of their system on agree- 
ment terms. They might not be compelled to do so under the agreement, 
but it might be necessary in the interests of an efficient system. He did 
not consider it in the public interest that the Marconi Company should be 
in a position to prevent the Government having the most up-to-date 
appliances, but they could prevent this, except on their own terms, for 
the first 18 years. He regarded the royalty as a subsidv, because it did 
not take into consideration the number of Marconi patents to be used 
from time to time. : 

Mr. FALCONER ; Wilh regard to your alternative that the Government 
should reject this agreement and proceed to erect the stations under the 


Patents Act, they would not, in that case, have the benefit of the staff of- 


the Marconi Company ?—No. 

This would throw them back upon the staff of the Admiralty ?—Not 
necessarily, but it might involve a few months’ delay. 

The Hon. W. Guinness was followed by Mr. EDWIN OLIVER, editor of 
the '' Outlook," whose evidence took the form indicated by the previous 
speaker, and generally confirmed the evidence given by Mr. W. R. 
Lawson. Mr. Oliver, however, under severe cross-examination, dis- 
avowed certain construction which Mr. Lawson had agreed to place upon 
many of his statements in the '' Outlook," and the witness was emphatic 
on the point that no statement made by Mr. Lawson bore, in his (Mr. 
Oliver's) opinion, any reflection upon the probity of Ministers. He 
readily assumed full responsibility for the statements contained in Mr. 
Lawson's articles, and, except for here and there an expression, main- 
tained their usefulness and reasonableness in calling attention to matters 
of public interest. At the termination of his evidence on Monday, and 
immediately previous to the adjournment, Mr. Oliver promised to con- 
sider whether he could mention any person or persons who had spoken 
to him on the sub;ect of the Marconi agreement, and so had directed his 
attention to the matter, and had led him to instruct Mr. Lawson to write 
his articles. 

Mr. Oliver was further examined on W ednesday as to the circumstances 
which led him to instruct Mr. Lawson to write the articles in the “ Out- 
look." He said he had himself heard many rumours which associated 
Ministers’ names with the Marconi financial situation, but could give no 
name or any direct reference in regard to these rumours. He left it to 
Mr. Lawson to find out the facts. | 

Mr. Lawson was followed by Mr. LEoPorp J. Maxse, editor of the 
“ National Review,” whose evidence was wholly as to the personal aspect 
of the Committee's inquiry. and went over practically the same ground 
as the previous witnesses, Messrs. Lawson, Guinness and Oliver. In the 
course of his examination Mr. Maxse was asked if he had any specific 
evidence to give in respect to the rumours prevalent in the city and clsc- 


where. 
subject under pledge of editorial confidence, and he therefore refused to 
divulge the sources of his information. 

After Mr. Maxse's evidence the Committee adjourned to discuss a 
report to be presented to Parliament in view of the course the Committee 
had decided to take in regard to Mr. Maxse’s evidence. 

‘According to “© The Times,” the Committee laid their second interim 
report on the table of the House of Commons on Wednesday, and this 
is reported to have been to the effect that the Committee had not had time 
to conclude thcir inquiry, and therefore recommended that a Committee 
should be appointed next session to continue the inquiry. 


Yesterday (Thursday) the Speaker stated, in reply to Sir Albert . 


Spicer, that it did not appear to him that he should take the initiative in 
any action regarding the report of the Marconi Committee relating to Mr. 
Maxse’s refusal to give names or produce letters. He preferred to wait 
until instructed by resolution of the House. )J 
Mr. Asquith said that in view of the lateness of the Session and the fact 
that the report was only issued that morning he was not prepared to take 
the responsibility of advising the House on immediate action. 
matter could be dealt with next Session when the question of the 
reappointment of the Committee came up for consideration. 


In reply to the letter from Sir Alex. F. King, Secretary of the Post ` 


Office (which letter appeared in our last issue, p. 830), Mr. Godfrey C 
Isaacs, managing director of Marconi's Wireless Telegraph Co., has sent 


the following letter :— 
“ February 7th, 1913. 

“ Whilst agreeing with the Postmaster-General that the delay is a 
consequence of the provision in the contract, we do not understand that 
it is suggested that such delay is a natural or necessary consequence, of 
that it was such as was contemplated by cither party to the contract. 
For the reasons set out in our letter of Jan. 15, we feel we are morally 


His reply was that he had received communications on the : 


The- 


entitled to ask that the agreement should be considered as no longer - 


binding on cither party, and we had every hope that in view of the facts 


to which we called attention, and which are not in question, our request ` 


would have commended itself to his Majesty's Government, whose . 


We should add that, in addi- 


decision we now learn with much regret. 


tion to the matters in respect of which we were being prejudiced, and to . 


which we have already called attention, we have been obliged to reserve 
for nearly a year, to enable us to carry out the work which we have 
undertaken, a sum excecding £300,000. "This is a serious matter for a 
business company, and if continued would necessarily tend to restrict 
and hamper our commercial programme generally. 


- 


Apart altogether : 


from the moral position, we thought it well to take the opinion of Sir - 


Robert Finlay as to our legal rights, and he has advised that we are now 
entitled to intimate that unless the Postmaster-General is in à position 
to definitely confirm the contract by March 1 next we will treat such 
contract as at an end. We should, however, be reluctant to rely upon 
our legal rights did we not fcel that we had strong moral grounds for the 
position we are taking up. 


“ In these circumstances we would venture to ask that our letter of the ` 


I5th ultimo be further considered, and we trust that, as a consequence, 


we may not be put under the obligation, through no fault of our own, of - 


rcscinding a contract entered into with his Majesty's Government." 


At the instance of the Railways Committee of the Norwegian Storthing, 


Marconi's Wireless Telegraph Co. has consented to the prolongation from 
March 1 to July 1 of the period during which Norway must decide with 
regard to the proposed contracts for the establishment of a wireless 
service to America.—‘‘ Times.’ 


LEGAL INTELLIGENCE. 


aaa 
| Litholite (Ltd.) v. Travis. 
On Friday Mr. Justice Joyce heard a motion to restrain defendent from 


disclosing trade secrets or secret processes which came to his knowledge - 


while in the employ of plaintiffs as their works manager, and to restrain : 
him from infringing plaintiffs’ copyright in their catalogue or price list of 


standard litholite and litholite articles. 

Mr. Hucues, K.C., on behalf of plaintiffs, said plaintiff company made 
electric fittings of a substance known as litholite. That was not a patent 
process, but it was made by a process known only to themselves and they 
had a very large trade in bushes, handles and other insulating appliances. 
In Oct., 
manager and a formal agreement was entercd into in Nov. by which Mr. 


1908, they employed defendant (Mr. Thos. Travis) às works — 


Travis agreed “ to make over any new processes discovered by him during : 
the time of his service or three years afterwards and not to disclose any . 


of plaintiffs’ trade secrets or secret processes of manufacture or to use them 
apart from the company.” 


Under the agreement Mr. ‘Travis worked for 


three years—until, in fact, he had acquired a full knowledge of plaintiffs’ : 


business. 


That he had no such previous knowledge was shown by a: 


letter written-when applying for the post in 1908. In that Mr. Travis. 


said: “ As [ do not possess experience practically in your business, [I 
would be the more zealous to acquire full and early competence." In 
Jan., 1912, Mr. Travis left plaintiffs’ employ and it would then appear that 
it occurred to him to form or promote a company for taking advantage of 
the knowledge.he had acquired. Accordingly in May, 1912, Insulators(Ltd.) 


- 


was incorporated with a nominal capital of £2,000, of which Mr. Travis , 


held £1,250 or £1,350 and two Manchester men Danica Carney and Smith. 
held the rest. ‘The office of the Company was Hyde-road, West Gorton ^ 
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Manchester. With that Company Mr. Travis entered into an agreement 
to act as manager and to disclose all knowledge he had of the manufacture 
of electrical apparatus and details of manufacture. It was clear from the 
evidence that the Company had manufactured electrical apparatus of the 
same substance as plaintiffs’ manufacture and which they called litholite. 
Further than that, defendant Company had copied the catalogues or price 
list of plaintiff Company and made use of thecopies. What they said was 
that the knowledge Travis was making use of on behalf of Insulators (Ltd.) 
was not knowledge acquired in the service of plaintiffs. That could 
hardly be true in view of his letters. 

He said that in an affidavit by Dr. Alex. Russell it was stated that on 
chemical analysis he found the litholite made by Insulators (Ltd.) to be 
made of the same ingredients in substantially the same proportions as 
that produced by plaintiffs. In an affidavit filed by defendant Travis 
he said he had not disclosed any secret process and it was not true that 
litholite was manufactured by plaintiffs by a secret process; but that 
litholite had been used by one Chas. Hesse, who had described it in a 
posthumous work as made of sawdust, dried blood and bichromate of 
potash, and that in a catalogue issued by plaintiffs themselves litholite 
had been described as made of earths, resins and fossil gums. Further, 
that a recipe for litholite was contained in a book published as early as 
1886. An affidavit, in reply by Mr. Walter Theodore Hunt, stated that 
plaintiffs’ insulating material was not made of sawdust, dried blood and 
potash, nor of earths, resins and fossil gums as Mr. ‘Travis inaccurately 
asserted to have been stated in a catalogue. The catalogue in question 
showed, said Mr. Hunt, that the insulating material made by his Company 
was compounded of silicas carefully selected, fossil resins, &c., and the 
recipe did not appear in the book referred to. 

Mr. SuAw CooPER, on behalf of the defendant, argued that the process of 
manufacturing litholite was common know ledge such as he was entitled 
to use; and that with regard to such a matter the agreement was not 
binding, since it would be in restraint of trade that the defendant should 
be restrained from using any process which was common property. 

His LonpsuiP: Why? You are taken in to work certain processes for 
your employer and you promise you wiil not use them apart from theem- 
ployment. However, that may be a question for the trial. 

Mr. SHAW Cooper said that in a technico-chemical rece ipt book 
published in 1886 and reprinted in 1895, there was a recipe for litholite 
used in fact by defendant. That gave the components as mineral wax, 
asbestos and tar. It was admitted that both the litholites were made by 
the same process, but the process was not a secret. In the letters of 1908 
no doubt Mr. Travis said he had no practical knowledge, but he had 
chemical knowledge which he might always make use of. There was no 
inconsistency betw een those statements. 

His LonpsuiP: He has stolen part of his late employers' catalogue. 

Mr. Suaw Ccoper denied that that was stolen; all that the man had 
done was to copy to save himself expense. However, he would not resist 
an injunction as to the catalogue. As to the other things, no injunction 
should be granted. 

His Lorpsuip, in giving judgment, said in his view Mr. Travis was a very 
clever and unscrupulous person, and on the evidence plaintiffs had proved 
quite enough for an interlocutory injunction. Defendant had certainly 
stolen part of plaintiffs’ catalogue and, he believed, had violated plaintiffs’ 
secrets. On the usual undertaking as to damages, in case his lordship 
should prove to be quite wrong (as he might bc) in his opinion, and in 
case the defendant might succeed at the trial, he would grant an injunction. 


Metal Filament Lamp Litigation. 


On Friday last Mr. J. HUNTER GRAY mentioned a motion in the action 
of the Osram Lamp Works (Ltd. ) against the Oro Light Co. (Ltd.), in 
which the plaintiffs asked for an injunction to restrain infringement of 
their patents. Counsel said defendants had agreed to treat the motion 
as the trial of the action and to submit to an injunction. . 

CouNSEL for defendants said that his clients agrecd to the continuance 
of an injunction during the life of the plaintiffs’ letters patent, restrain- 
ing defendants from selling any lamps which infringed such patents ; 
to treat the motion as the trial of the action and to pav the costs. 

His LoRpsHiP: There will be an order turning the motion into the 
trial of the action, a perpetual injunction ; defendants will pay the 
costs, and there will be an inquiry as to damages. 


In the case of the Osram Lamp Works (Ltd.) v. Louis Schloss & Co., 
Mr. Gray (for plaintiffs) said that was also a motion to restrain the in- 
fringement of patents. Defendants wanted to put in evidence and 
desired an adjournment for a fortnight. He did not mind a week's 
adjournment. 

Mr. R. Frost (for defendants) said his clients were not manufacturers, 
but mercly imported the goods. They were under the impression that 
the filaments were made in Brussels, but he had now bcen instructed that 
thev were made in Milan. Defendants would have to get evidence from 
Milan, as defendants said that the filaments were made by a process 
differing from plaintiffs’ patent. 

His Lorpsuir said he could only adjourn the motion for a week. 


Re Singapore Electric Tramways (Ltd.)—Mr. Justice Joyce has 
Ranctioned a petition for the reduction of the capital from £400,000 to 
£100,000 by reducing the value of the shares from £1 to 6s, each. 


PATENT RECORD. 


` SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged at 
the Fatent Office, the [or mer is given in brackets after the title. 


1911 SPECIFICATICNS. 
Enum:ration of telephone calls. 


1912 SPECIFICATIONS. 
819 NinrigrT. Electric storage batteries. 

99] BoussoN & GuESNIER. Vapour electric lamps. 

1,013 HuNTE & Hunte. Electric battery lamps. 

l, '089 HOUGHTON & ESMONDE-WHITE. Projectile fuses. 

t r Relates to combined time and percussion fuses for projectiles, the object being to 
provide a construction whereby the certainty or accuracy of the operation of the 
detonator or both may be obtained to a higher degree than has hitherto been the case. 
There are combined in one fuse an electrically fired detonator, an electrical generator 
for firing the same, electrical firing contacts, which are normally open, and an electro- 
mechanical timing devics for closing the said contacts when an adjustably pre- 
determined time shall have elapsed from the instant of discharge, an electric circuit 
being provided from the generator through the said firing contacts to the detonator ; 
there may further be combined with the said elements a second circuit from the 
generator to the detonator through impact-closed contacts, and with either circuit 
or with both there may be employed concillary devices for example sparking coils or 
condensers. 

1,166 MurLER. Holders for electric lamps. 

1,178 WiLsoN T BEC a Co. Electric imitation candle lamps. (Cognate applica- 
tion, 1,179;12.) 

1,280 Vickers LT». & CREFFIELD. Transmitting switch apparatus for the control of 
electric motors. 

The invention relates more particularly to the transmitting switches of step-by- 
step motors used for signalling between different staticns. The type of motor used is 
one in which the number of field magnets, instead of being the same as or some mul- 
tiple of the number of pole pieces on the armature, bears some ratio with respect to 
the number of pole pieces, so that by energising ard de-energising the field magnets 
in a c?rtain order the armature can b» mad? to p2rform a larg? number of movements 
in one complete revolution. According to the invention, non-inductive resistance 
coils are connected between cartain of the elements of the switch apparatus thrcugh 
which current is supplied to the motor, the cornection of these coi!s being such that 
they are included in the circuit of one pair of field maenets during the intervals when 
more than one pair of the latter are being energiscd at a time. The inclusion of these 
coils causes the armature to perform well-defined movements, prevents an excessive 
consumption of current and also tends to diminish destructive sparkizg at the brushes. 
Mor over, by rendrring th: r.sistar ce of th> coils adjustable, it is possible by, suitably 
adjusting th:m, tc chang. the numb.r ot step by-step movements performed hy the 
armature to one revolution of the same, withcut involving any other change in the 
system 

1 681 B. B. T. -H. Co. & Garton. Electric supply systems having variable speed g2"erators. 
1.979 RosgNBBRG. Control of alternating-current electric motors. | 

2,243 B.T.-H. Co. (Allgemeine Elektricitats-Ges.) 
2.4 


28,007 WILLIAMS. 


Methcds of az.d macnu.es for electric 
(3/2/11.) 


Mine exploders. 


welding. 
72 DiEur. Rotating interrupters for magneto-ignition apparatus. 
3.906 BaiLEv & Prgws. Renewable electric incandescent lamps. 
5,217 STERLING TELEPHONE & ELECTRIC Co. (Schatsler & Co.) 
(Addition to 12.145/11.) 
5,599 poss Bros. & Co. (Siemens & Halske Akt.-Ges.) 


9,562. Eck. "Electrical switches. 

The electrical switch comprises two or more chambers or a dividec chamber adapted 
to be partially filled with mercury and provided with more than two contacts arranged 
in series and so disposed that in whatever stationary position the switch may be, the 
circuit remains broken, th: circuit only being completed by centritugal action. 

6,517 KErrTH & KeitH. Electrically-operated valve Gontroltae devices. 
9,195 REHDER & VciGSTSBERGER. Apparatus for converting telegraphio code figures 
into telegraphic words and vice versa. 
9,594 OnsBiN & MossBuRG. Nut-locks. 
9.983 LisrED. Incandesc2nt electric lamps. 
10,501 Peake. Wireless telegraphy apparatus. 
11,252 B.T.-H.Co. (G.E.Co.) Machines for forming filaments for electric lamps. 
11,874 Bazika. Fuses for projectiles. (20’5:11.) 
14,658 SIEMENS Bros. & Co. (Siemens & Halske Akt. Ges.) Signal installations for super- 
vising the relative positions of turntables or other rotating stations. 
15,492 Ronp & Fisher. Electro-deposition of metals and like electrolytic processes and 
apparatus or appliances to be used in connection therewith. 
16,042 Batty. Electric boilers. (11;7/11.) 

Relates to an improved el:ctric boiler for heating, evaporating, distilling ard 
vaporising liquids of all kinds. In the electric boiler a system of tubes are disposed 
wherein the water or other liquid is heated or vaporised, which constitutes the short- 
circuited armature of an alternator having a moving inductor. the said system of tubes 
being arranged in a circle around acontral space inside of which the inductor rotates, 
single-phase or polyphase ind:icz:d currents being employed. 

21,290 Bocuze. Electric furnaces. (14'10/11.) 

21, '913 LUNDBERG, LUNDBERG & LUNDBERG. Electric switches. 

22,251 De THIERRY. Automatic controlling device for electric cut-outs. (30,9 11.) 

23,545 Ges. Fur ELECTRIC OSMOSE. vu eae extraction of water from animal, 
vegetable or mineral substances. (17/7. 

24.05] Pautinc. Electrcdes for use in producing ei gas reactions. (24/10,11.) 

24,135 Pace. Railway signalling devices. 


APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications (except those marked 1) are nol open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have vot beer published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk ts apixed. 


December 21, 1912. 
29.422 Hatt. Gear for electrically operating machine tools and the like. 
29,450 LeEMING. Combined windmill and dynamo-electric machinery. 
29.456 Heap & CHLORIDE ELECTRICAL STCRAGE Co. Electric accumulators. 
29,461 BAERLOCHER & West & Co. Operating liquid electric controllers and starters, 
December 23, 1912. 
29,522 Soc. Dire S. T. A. R. (SYSTEME DB TRACTION AuTO-REGULATEUR). 
machines. (21/12/11, Francs.)* 
29,533 SHarp. Frosting or obscuring glass globes, chimneys, electric lamps. 
29,536 SULLIVAN. Telegraphy and telephony. 
29,566 BrLATHY. Adjusting electric meters. (20/6/12, Hungary.!® 
29,569 Mayer. Electric heaters.* 
29,579 HAWTHORN & McNEALE. 
messages therein. 
29,581 ee Magneto-electro machines for combined ignition and illuminating pur- 


29,586 Bre cHERE & Co. Cable-ways. (22/12/11, Germany.)*® 

29,597 Wvycu&. Lamps for ophthalmoscopic and laryngoscoric purposes, 
29,012 ZOLTYNSKY. Sanitary attchments for telephone apparatus.* 
29,620 LAwRENCE, Electric ignition generators. 


Electric block signalling 


Electric 


Telephone systems and the registration of calls ard 


i 
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ADVERTISING ELECTRICITY 


The electrical industry is slowly—all too slowly it seems 
to some people—awakening to a realisation of the fact that 
the progress of two, if not three, of its most important 
‘sections can only be assured by a concerted appeal to the 
public. We have persistently urged in these columns that 
the manufacturers, the supply authorities (company and 
municipal), and also the electrical contractors, must meet 
and arrange the details of a scheme whereby a substantial 
fund can be raised to advertise the electric service, now that 
it is generally agreed that such publicity is absolutely 


necessary. The whole problem of advertising is, of course, 


a very complex one, but the time is not yet ripe to enter. 


. upon a discussion of operating details, which will in the end 
be settled by the hewers of wood and drawers of water in 
advertising circles. In this respect, while we welcome Mr. 
H. CLIFFORD PALMER’s Paper on “ Advertising Electricity," 
which was read on Tuesday last before the Manchester 
Local Section of the Institution, we hope that it will not 
prove a red herring across the track leading to the 
resources upon which any national advertising scheme 
must necessarily draw for its supplies. Until the interested 
parties have been brought together and definite arrange- 
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publicity purposes, the design of posters, the colour schemes 
of booklets and the style of borders, are hardly worth while 
discussing. We are putting the cart before the horse. 

A survey of the public advertising policy of the various 
sections of the industry reveals an interesting state of affairs, 
The metal lamp manufacturers spend about 75 per cent. 
of the money laid out on this class of publicity, the supply 
interests about 20 per cent., and the contractors the remain- 
ing 5 percent. These are not verified figures, but they may 
be taken as approximately correct. The supply authorities 
and the contractors, for a tithe of the outlay incurred by 
the manufacturer on publicity, probably secure between 
them 50 per cent. of the benefits derived from that pub- 
licity. The manufacturer must be relieved of some of the 
burden of advertising which he now carries with such 
beneficial results to the non-contributing sections of the in- 
dustry. True he is a patient sufferer under so heavy a load ; 
we seldom hear him complain. But should the national 
scheme of advertising which has been generally advocated, 
and which Mr. PALMER opportunely urges in his Paper, be 
definitely established, then the supply authorities must be 
prepared to contribute generously to its support. They 
must remember that where they lost load som: years back 
owing to the introduction of metal lamps, the manufacturer 
also lost orders for the plant extensions which persistently 
refused to crop up. At the present moment both parties 
can cry quits and start level on the publicity proposition. 
In the discussion on Mr. PALMER’s Paper the majority of 
the speakers expressed approval of the general principles 
advocated for advertising electricity, but drew attention 
to the all-important problem of ways and means. The 
scheme for this campaign has many excellent points which 
would fall naturally into line if the money for working out 
the details were available, but just now Mr. PALMER must 
endeavour to console himself for his zeal and energv in 
preparing his Paper by the knowledge that it will focus the 
interest of the authoritiés chiefly concerned on a matter 
which he has so much at heart, and with which the future 
prosperity of the industry is closely bound up. When this 
interest is aroused to the extent of assuming definite form 
and shape on the financial aspect of the problem, Mr. 
PALMER’S recommendations can be examined in detail, and 
a definite decision arrived at as to their merits or otherwise 
for the purpose in view. But, as one speaker put it in the 


ments made for the establishment of a common fund for ! discussion, let us get down to brass tacks first ! 
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CURRENT TRADE LITERATURE. 


LANTERN SLIDES.—We have received from Messrs. Siemens Bros. 


Dynamo Works a list of lantern slides which we understand has 
recently been revised and considerably increased by the addition of 


& number of interesting and up-to-date slides. The series now com- 
prises 238 different views, including illustrations of the company's 
Stafford works and its principal products, also examples of typical 
industrial installations, such as textile mills, iron and steel works, 
collieries, electric railways and tramways, theatre equipments, 
electrolytical apparatus, &c. We are asked to state that the slides 
are kept in stock at Caxton House, and are loaned free of charge to 
Jecturers, schools, &c. 

PULLEY BLOCKS AND CRANES.—Booklet 78, issued by the D.S. 
Pulley Block & Crane Mfg. Co., Southwark-street, S.E., is now 
available, and deals with a variety of designs of pulley blocks, over- 
head travelling cranes, electric travelling pulley blocks, hand run- 
ways and electric runways. It is stated that a number of these 
specialities are kept in stock available for immediate delivery. 


BUSINESS NOTICES. 


In future Messrs. Berry, Skinner & Co., Oozells-street, Birmingham, 
will represent Messrs. Nalder Bros. & Thompson in the Midland 
district. For the convenience of local customers they will shortly 
hold a stock of instruments in current demand. 

Mr. Bernard L. Myer has resigned his position as chief electrical 
‘assistant with Messrs. Sloan & Lloyd Barnes, of Liverpool, and he has 
taken over the management of the electrical and engineering depart- 
ment of Messrs. Fred. Wilkins & Brother (Ltd.), 27/35, Duke-street, 
Liverpool, who specialise in the electrical, mechanical and fire 
equipment of theatres and picturedromes, &c. Mr. Myer will be 
glad to have new catalogues and price lists of wiring accessories, 
motors, cables, &c. 

Walter E. Holland has resigned his position of chief electrical 
engineer of the Edison Storage Battery Co. (Orange, U.S.A.) to take 
a position as research engineer with the Anderson Electric Car Co. 
(Detroit. Mich.). Mr. Holland has been associated with the various 
Edison interests for over of 10 years, and was closely associated 
with Thomas A, Edison'in the pioneer development work on the 
alkaline storage battery. ‘Mr. Thos. M. Roberts, late of Delaware 
College (and formerly of the General Electric Co.), succeeds Mr. 
Holland. 

The telephone numbers of Messrs. Julius Sax & Co. (Ltd.) are now 
2101 and 2102 Regent. 

Plant for Sale.—Sunderland Corporation invite tenders for the 
purchase of the whole of the steam generating plant at present 
installed in Dunning-street works, and also for a few items of plant 
at Hylton-road works. The plant includes 10 Lancashire and two 
Babcock & Wilcox boilers, nine c.c. dynamos direct coupled to Belliss 
engines, four Belliss engines, three Green economisers, seven boiler- 
feed pumps, &c. Printed schedules. upon which tenders must be 
made, will be supplied by the general manager, Electricity Offices, 
Dunning-street, Sunderland. Tenders to the town clerk, Mr. G. D. 
Duncan, by noon, March 1. See an advertisement. 


Patents Development.—The proprietor of patent No. 4,228/1909 
for * Improvements in electric cut-outs " desires to make arrange- 
ments for working same in this country. Applications to Messrs. 
Haseltine, Lake & Co., Patent Agents, 7 & 8, Southampton-buildings, 
Chancery-lane, London, W.C. 

The owner of patent No. 2,.903/1911, for '' Dynamo electric 
machines," desires to arrange by licence or otherwise for the manu- 
facture of the invention in this country. Applications to Messrs. 
Herbert Haddan & Co., Patent Agents, 31 and 32, Bedford-street, 
Strand, London, W.C. 

The proprietor of patent No. 10,772/1909, relating to °° Electric 
oscillation detectors," desires to dispose of same or to grant licences 

hereunder. Applications to Messrs. Cruikshank & Fairweather 
(Ltd.), 65 & 66, Chancery-lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Charles Spencer Northcote, electrical engineer, 67, Stanho pe-road, 
Streatham, London, S.W., has been adjudicated bankrupt. First 
meeting of creditors on Feb. 19, at 32, York-road, London, S.E., 
and public examination on Feb. 27 at the Court House, W ands- 
worth, S.W. 

The Provincial Electrical Co. (Ltd.) is being wound up voluntarily 
and Mr. Thos. B. Scattergood, Edmund-street, Birmingham, has 
been appointed liquidator. 

A mecting to receive an account of the winding up of the Lumn 
Electrical Bleaching Co. (Ltd.) will be held at the office of Mr. W. B. 


Winnicott, Prudential-buildings, Queen-street, Birmingham, on 
March 18. 

A meeting to receive an account of the winding up of the Electro- 
lytic Apparatus Synd. (Ltd.) (in vol. liq.) will be held on March 10 
at 34, Norfolk-street, London, W.C. 
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EXTENSIONS. 

Battersea.—The borough electrical engineer (Mr. F. A. Bond) 
recently advised the provision of an additional boiler, mechanical 
stoker, pipework, &c.. and a circulating water pump which are to 
be provided at a cost of £3,275, and tenders are to be invited. 

Harrogate.—The Council have applied for sanction to a loan of 
£6,250 for extensions of the electricity generating plant. 

Kislingbury.—The parishioners decided at a recent mecting to 
invite the Northampton Electric Light & Power Co. to extend their 
supply mains to the village. - 

Newport (Mon.).—The L.G. Board have sanctioned a loan of 
£3,220 for extensions of the electricity undertaking. 

The electrical engineer (Mr. Moore) has prepared a scheme for the im- 
provement of the lighting of Caerleon-road. The scheme provides for 14 
500 c.p. lamps in groups of five 100 c.p. lamps. The current would be 
supplied from overhead wires attached to the tramway standards. 

Rochdale.—The Electricity Committee recommend application 
being made for sanction to a further loan of £30,000 for extensions 
of the electricity works. 

Rushden.— The Council have approved plans for the erection of 
an electricity station by the Rushden & District Electzic Supply Co. 

Sheffield. —A pplicaticn is to be made to thc L.G. Board for sanction 
to a loan of £130,860 for electric supply purposes, including £62.800 
for buildings, &c., and £58,500 for boilers, pipework, tu-b»-alternator 
and switchboard. 
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GENERAL. 


Barrow-in-Furness.—4t the last meeting of the Council the 
recommendation of the Electricitv Committee to increase the salary 
cf the borough electrical engineer. Mr. H. R. Burnett. was adopted. 

Bewdley.—The Lighting Committee are negotiating with a firm of 
electrical engineers in regard to the erection of electricity works for 
supplving current for public and private lighting. 

Electric Power Companies’ Powers.—The Board of Trade have 
made an order (dated Jan. 21) under the Shropshire, Worcestershire 
and Staffordshire Electric Power Acts, 1903 to 1906, for the cessor 
of powers of the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. under the said Acts as to part of the area of supply 
which formerly constituted the Urban District of Handsworth. the 
Rural District of Yardley and a portion of the Urban District of 
King's Norton and Northfield, and which was included in the boun- 
dary of the City of Birmingham hy the Local Government Foard 
Provisional Order, 1910, Confirmation, No. 13, Act, 1911. 


Salford and Bulk Supply.— As stated in our last issue the Corpora- 
tion have decided to enter into an agreement with the Lancashire 
Electric Power Co. for a supply of electricity in bulk. 

Manchester Corporati n and the Lancashire Electric Power Co. were 
asked to tender for: (1) A minimum demand of not less than 1.000 kw., 
(2) An additional demand, at any time, of 1,000 kw., on not more than 
15 minutes’ notice, and (3) A furihcr demand of 1.000 kw., on one calen- 
dar month's notice. The supply should be preferably an extra high- 
tension three-phase supply and the tender was to specify propesals 
regarding the cost of the requisite fecder cables to the point of delivery 
agreed upon. 

Salford Electricity Committee recommended the Council to accept the 
tender of the company, thcir prices being: (a) For a supply of one vear 


-only—£6 per kw. of maximum demand, plus ]d. per unit ; (5) For a 


supply for two or more years—a fixed charge of £3 pcr kw. of maximum | 
demand for first 1,000 kw. ; and a fixed charge of £2 per annum per kw. 
for any additional kilowatts of maximum demand upto a total of 3,000 kw. 
and in addition a charge per unit supplied of 0-25d. The Committee 
reported that the terms offered by Manchester Corporation were so much 
higher than those of the company that they considered it unnecessary 
and undesirable to quote them in the report. 

South Shields.—1n future the following revised rates of charging 
for electrical energy will be adopted :— 

For private outside arc lighting, 2d., instead of 4d. per unit. Current 
used in residences for domestic power (formerly charged at Tid.) to be 
charged at the heating and cooking rate of Id. per unit. . 

The electric supply department will shortly be removing to new officcs | 
in one of the most important streets of the town and di ectly opposite the à 
municipal buildings. These offices will be conveniently arranged and | 
vill enable the department to inaugurate a showroom where the ux of 
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electrical apparatus can be demonstrated. There is no doubt that these has now heard the evidence of Sir Laurence Gomme, Clerk to the 


offices will be a very great asset to the department, as hitherto the offices 
have bcen quite out of the way. 

Walsall.—The General Purposes Committee recommend the Council 
to engage a consulting electrical and mechanical engineer to report 
upon the management of the electricity undertaking in the past. to 
report fully upon the present condition of the undertaking, and to 
advise as to measures which should be adopted to ensure its profit- 
able, efficient and economical working. 


LIGHTING NOTES. 


South Shields.— Practically the whole of the street lighting in this 
borough has been brought up to date by the adoption of 12 ampere 
“ Excello " arc lamps, in place of the 94 old type (open) '* Brockie- 
Pell ” lamps. 

This change has enabled the electric supply department to shut down 
the three “ Ferranti " rectifiers, as the majority of these lamps are now 
supplied with alternating current from the transformer portion of the 
rectifier, there being three series circuits having 29, 28 and 24 lamps each 
respectively. The remainder of the arc lamps are supplied with current 
from the ordinary general supply mains. In addition to the “ Excello ” 
lamps mentioned above the department is using 4-12 ampere ''Metro- 
flam " magazine type lamps, at points which are some considerable dis- 
tance away from the main arc lamp routes, as it was deemed impossible 
to use a 17 or 18 hour lamp at such points, owing to the heavy trimming 
costs which would be involved in going backwards and forwards two or 
three times a weck. 

With regard to incandescent lighting, in the case of 475 standards, the 
illumination has been increased approximately 100 per cent. by using 
32 c.p. metal-filament lamps in place of 16 c.p. carbon filament lamps, and 
50 c.p. metal. filament lamps in place of 25 c.p. and 32 c.p. carbon filament 
lamps. 

Teignmouth.—At a recent meeting of the ratepayers of Shaldon 
and Ringmore last week it was unanimously resolved to ask the 
Council not to introduce gas into Shaldon, but to adopt electric 
lighting. l 

Workhouse and Infirmary Lighting.—Wandsworth (London) 
Guardians decided to adopt electric lighting at their infirmary in 
place of gas. 

A report of a Special Committee stated that experimental lighting of 
certain wards by the South Metropolitan Gas and the South Metropolitan 
Electric Light & Power (o.s had resulted in their coming to the unani- 
mous opinion that the electric light was far preferable upon the grounds 
of better lighting, cleanliness, healthiness and general convenience. 
During last year £83. 7s. 3d. had been expended in the infirmary on 
mantles, burners, globes, &c. "The cost of electric current was a little 
more than gas. It was also pointed out that the system of gas lighting tried 
was the best the gas experts could suggest. A test was made under equal 
conditions, lasting just three hours, the number of lights in each case 
being 24. The cost of the gas was as at present charged, and the electric 
current was 3d. a unit. The cost of gas used in three hours was 5:2d. 
and that of electric current 5-55d., a difference of 0-35d. It might be 
questioned if this could be correct. They had also to consider the cost 


of mantles, which last year was over £83. The cost of installing electric 
light would be £800. 


The question of lighting the workhouse by electricity was adjourned 


to the next meeting. 
TRACTION NOTES. 


TRAMWAYS. 


Bradford.—The tramway tracks on several routes are to be re- 
newed at a cost of £21,836. 


Bristol.—On Tuesday the City Council decided to appoint a Special 
Committee to oonsider and report to the Council as to the desirability 
or otherwise of exercising the option vested in the Corporation of 
purchasing the tramway undertaking within the city. 

Chester.—The Tramways Committee have decided that poor 
deserving blind residents within the city shall be granted facilities 
for travelling on the tramcars free of charge. 


Dewsbury.—The Corporation have decided to apply for a provi- 
sional order for powers to construct a single or double line of tram- 
way from the present terminus of the Dewsbury and Ossett tram- 
ways across the markets, and form a junction with the Spen Valley 
light railway, with running powers over the respective lines for link- 
ing up the proposed Shaw Cross and Westborough tramways. It 
was also decided that. subject to the approval of the Batley Corpora- 
tion, powers should be obtained for carrying the Westborough tram- 
way system from the borough boundary to Staincliffe. 


London County Council.—On Tuesday it was decided to double the 
tramway between Wattistield-road and Chatsworth-road, in the Lea 
Bridge-road, at a cost of £1.290. 

London Tramears and Omnibuses.—The Select Committee of the 
House of Commons, which is inquiring into the fatal accidents in 
London due to motor-omnibuses and other power-drawn vehicles, 


London County Council, and Mr. A. L. C. Fell, the Chief Officer of the 
Tramways. 


Sir LAURENCE GOMME referred to the growth of motor traffic, and said 
that the number of motor-cars registered in London had increased from 
2,758 in 1904 to 10,235 in 1911-12; and the number of licences issued to 
drivers from 6,659 to 43,997. Several new by-laws affecting the safety 
of traffic were about to be made by the Council. One provided that all 
four-wheeled vans or drays must have an effective brake, fitted with 
some locking arrangement. Another compelled the drivers of vehicles 
moving at a slow pace in certain specified streets to keep, as far as prac- 
ticable to the left or near side of the street and close to the kerb of the 
footway. The Home Secretary had intimated that he would raise no 
objection to the terms of that by-law, but the Council was still in com- 
munication with him as to streets in which the by-law should be opera- 
tive. Another proposed by-law, which he believed would be sanctioned 
by the Home Secretary, made any person liable to a fine who should | 
“ cause or permit " the driving of an unsound vehicle, or one in danger of 
breakdown or causing obstruction. The Council’s officers were also in- 
structed to confer with the Board of Trade, with a view to the framing 
by the Board of a by-law prohibiting omnibus drivers from stopping to 
take up or set down passengers near tramway stopping places, where 
tramway passengers would be obstructed. The object was to prevent 
competitive struggles for passengers, which were neither advisable nor free 
from danger. He thought that if the Council had complete authority by 
by-laws to regulate traffic and the police carried them out, it would be 
effective. It was not quite his view that the Council should be in the 
same position for controlling traffic as provincial municipal authorities, 
because in London the Council was not the police authority. But if the 
Council could prescribe the routes and the police could actively assist 
them in carying out the by-laws they would get practically the same 
results as was obtained in provincial cities. He thought a system could 
be instituted in London by which the tramways and the motor-omnibus 
services might be put to the best uses in the interests of the public with 
considerably less danger to passengers than at present.. He thought 
there should be a further extension of tramways in London, as he saw no 
reason why lines which ended at Shepherd’s-bush or Hammersmith- 
broadway should not come more into the centre of London where they 
would be more useful to passengers. He was not in favour of compe- 
tition in traffic ; it was a pernicious system. 

Mr. FELL commenced his evidence by giving statistics as to the length - 
of tramway track, passengers, &c. In 1911-12 the number of passengers - 
carried was 533,000,000, of whom nearly 62,000,000 (11:58 per cent.) 
were workmen carried at cheap rates. There were 146 fatal accidents 
between March 31, 1907, and Dec. 31, 1912 (95 men, 35 women and 16 
children). Of those 39-73 per cent. were caused by persons being 
knocked down by the front of the car, 24 per cent. by persons attempting 
to get on, or alight from, the cars while in motion, 14-39 per cent. by 
collisions between other vehicles and tramcars, and 10-96 per cent. 
through persons being knocked down by the sides of cars. In enumera- 
ting the precautions taken to prevent accidents Mr. Fell stated that a 
most cfficient form of lifeguard, the pattern of which had been approved 
by the Board of Trade, was fitted to all the County Council's cars. 
Between Jan. 1, 1910, and Dec. 31, 1912, the lifeguard was brought into 
use on 135 occasions and was instrumental in saving 121 lives. The life- 
guard picked up nine persons who, however, had been previously killed 
by being knocked down by the front of the car. In only five cases did the 
lifeguard fail to act, and those were all cases of children whose ages 
ranged from four to 10 years. It was impossible to bring the hanging 
gate of the lifeguard very near to the surface of the road, and, although 
the centre of the tray was in contact with the road, the unevenness or 
camber of the paving created a space between the outside edges of the 
tray and the paving, and the clothing of those five children might have 
passed under the tray owing to that cause. He also stated that all the 
cars were fitted with the most efficient electro-magnetic and mechanical 
brakes. Mechanical attachments were provided on the cars running on 
steep gradients, such as Dog Kennel-hill, where the gradient was 1 in 
10-6, by means of which the magnetic brake shoe could be pressed down 
on the rail by hand. A special slot brake was provided on all cara 
running on the Highgate-hil] section, where the steepest gradient was 
lin 10-7. There had been one or two cases where accidents had been 
attributed to a defect of the brakes, but when they had been tested after- 
wards they had been found to be in proper condition. The distance in 
which cars could be brought to a standstill by the magnetic brakes under 
service and emergency conditions was 42 ft. and 78 ft. respectively when 
the car was travelling 16 miles an hour, and 53 ft. and 96 ft. respectively 
when the rate was 18 miles an hour. When Sir Horatio Yorke was in- 
specting the Highgate-hill section they drove the car at full speed down 
the gradient of l in 10-7. The special slot brake was applied and the car 
was pulled up in a remarkably short distance. 

Mr. Fell was asked how a man was to know exactly the speed at which 
he was running his car, and in reply he said one indication was to be 
obtained by watching the other traffic, and if he went too fast he would 
arrive before his scheduled time. The tramcar had one advantago oven 
the motor-omnibus in that the driver did not require to do anything in 
the way of steering, and in the event of a prosecution and conviction fon 
going beyond the speed limit the driver was responsible for the fine. _ 

Asked as to the obstruction caused by motor-omnibuses, Mr. Fell said 
that the practice generally prevailing of cutting in on the near side of 


! tramcars at tramway stopping-places was the most serious source of 


danger and obstruction in London and had recently been the cause of 
several fatal accidents. He disagreed with the Commissioner of Police 
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regarding the stopping places of motor-omnibuses, and suggested that 
they should be beyond the tramcar and not behind it. 

Sheffield.—The salary of the tramways manager (Mr. A. R. 
Fearnley) is to be increased from £800 to £900 per annum, and subse- 
quently by annual increments of £25 to a maximum of £1,000 per 
annum. 


Sunderland.—The estimates of the Tramways Committee for the 
year ending March 31 put the total income at £68,769, including 
£67,300 from traffic receipts, compared with £69,182 last year. The 
net profit is estimated at £11.076, of which £6,076 will go to reserve 
and renewals fund and £5,000 in relief of ratos. 

The estimates of the electricity supply department put the expenditure 
at £61,219, compared with an actual expenditure for the vear ended 
March 31 last of £56,450. 7s. The estimated revenue is £67,942. 17s., 
leaving a net profit of £6,723. 19s. 2d., av rinst £4.634. 13s. 8d. Of the net 
profit, it is proposed to take about £1,200 for mains renewal and to apply 
the balance to the renewals fund. During the past nine months 94 new 
consumers were added, compared with 77 added during the correspond- 
ing period of the previous year. 

Tramway Order Transfers.— Notice is given of the intention of 
Royton Urban Council to grant a lease to Oldham Corporation of 
tramways referred to in the Council's Tramways Order of 1901. 

The lessees are to pay a yearly rent of £3,677. 11s. 8d. and rates and 
taxes during 21 years, to provide electrical energy for working the tram- 
ways, to maintain the tramways and certain parts of the roa lways, &c. 

Crompton Urban Council give notice of intention to grant a lcase 
on similar conditions to Oldham Corporation in regard to tramways 
referred to in the Council's Tramways Order of 1901, the yearly rent 
being £1,293. 17s. 10d. 


RAILWAYS. 


Lancashire & Yorkshire Railway.—At a meeting of the Lanca- 
shire & Yorkshire Railway Co. last week, the chairman (Sir Geo. J. 
Armytage) said the directors were extending the electrification of 
the line from Town Green to Ormskirk, and they had every reason 
to believe thi$ would be remunerative as well as acceptable to the 
large population now residing or about to reside in that district. 


London & South Western Railway.—At the meeting of the L. &.S.W. 
Railway Co. last weck, the chairman (Mr. Hugh Drummond) said 
that, with respect to the important new departure which they pro- 
posed to take in regard to the electrification of part of the line, during 
the past six months the directors had again gone into the matter very 
fully. 

The complete programme put before them had been to cover all the 
lines from Waterloo to Hounslow, Shepperton, Kingston and Hampton 
Court on the north side, and the lines as far as Guildford on the south side 
of their main line ; but fur the present they only proposed to electrify the 
lines on the north side, and it was intended to develop the lines to Guild- 
ford by a greatly improved service of steam trains. Construction work 
was expected to be begun very shortly. The estimated cost of the work 
now proposed to be undertaken was, roughly, £1,000,000. During the 
past six years they had lost over £100,000 of local traffic per annum over 
the particular sections of the line it was proposed to electrify. It was 
only after mature thought that the directors came to the conclusion that 
the only way by which they could recover the lost traftic was by the 
electrification of the company's suburban system, and they were satistied 
that there would be a handsome margin of profit on the proposed outlay. 
They had been considerably helped in coming to the conclusion at which 
they hagd arrived by the great success which had been achieved bv the 
railways throughout the country which had adopted electric traction, 
and they had only to look in that respect to what had happened in the 
case of their neighbours, the Brighton Company. They thought it right 
that only the cost of the power-house, the sub-stations and the third-rail 
should be charged against capital, and that other items should not be a 
permanent charge on the company's revenue. It would not be necessary 
to Issue any of the capital for the next few months. 


POWER AND HEATING NOTES, 


_ Cotton Mill Driving.—It was announed at Nelson last week that 
four cotton spinning firms in Nelson propose to erect three 
sheds to accommodate 1,760 looms, and it is also proposed to build 
a mill in Colne to accommodate nearly 2,000 looms. Electric driving 
will be adopted in all cases. i 


Electric Pumping.—Alnwick Urban Council have unanimously 
decided to adopt electricity for pumping at tho new water works. 

The consulting engineers (Messrs. Taylor, Wallin & Douglas) had con- 
sidered the two tenders received (from the Northern Counties Electricity 
Supply Co. and the Alnwick Gas Co.), and reported in favour of electric 
pumping. [t was stated that the power required in pumping electrically 
was less than by gas engines, because the efliciency of an electric motor was 
considerably more than that of a gas engine. ‘Lhe motors should be of 
49 Er. The price of the current would be 4d. unit for a period of ten 
years, if no pumping was done between 4 p.m. and 10 p.m. during the 
four winter months, The life of motors, under reasonable management, 
was 20 years. The labour required was small, as the machinery would 
automatically stop itself when the reservoir was full. The Electricity 


Supply Co. would provide a man to oil and start the machinery for 5s. per 
weck. The estimated cost for two 49 Er. H.P. motors, &c. was £754 and the 
annual cost £337. 178. ld. The electrical system of pumping was almost 
noiseless, there was no smell and the building for it was only about half 
the size required for gas engines, and there was the advantage of automatic 
stopping. They believed their estimates of the three systems were 
thoroughly reliable. The annual cost was a very material factor in 
determining the type of machinery to be used and the estimated annual 
cost of the three types were as follows :—Pumping by town’s gas, 
£472. 6s. 4d., bv suction gas, £345. 17s. 3d. and bv electricity, £337. 17s. Id. 
Of the three types there was not much to choose among them for relie- 
bility. With regard to attention, suction gas required the most and elec- 
tricity the least labour. They recommended the adoption of electricity. 
It was not only slightly cheaper, but it had the merit of extreme simpli- 
city—it was a very easily managed power—and had the advantage of 
being almost silent in operation. l 

Hereford Council have decided to substitute electricity for steam 
for pumping at their waterworks, and application has been made 
for sanction to a loan of £1,000 for carying out the work. 


Electricity in Mining.—At the meeting of the Falmouth Consolida- 
ted Mines (Ltd. ) last week the engineer's report states that the electric 
light had now been installed throughout the works at Carnon, which 
was a great adjunct to night working and continuous running. 


TELEGRAPH NOTES. 


Wireless Telegraph Notes.—The Brazilian Ministry of Communica- 
tions and Publie Works has been authorised to spend 732,000 milreis 
for the establishment of a wireless telegraph svstem, of which the 
Acre, Amazonas and Para stations will form part. 

Wireless telegraph stations are now operating in the six State 
capitals of the Australian Commonwealth, as well as on Thursday 
Island and at Port Moresby. The Mount Gambia station is t. be 
opened this week, and in March stations at Townsville, Cooktown aud 
Rockhampton. The stations at Port Darwin, Wyndham, Broome, 
Roebourne, Geraldton and Esserance are expected to b» in working 
order by the end of June, establishing wireless communication from 
all points of the continent of Australia, 

It is announced that. the Colonial Secretary has sanctioned a pro- 
posal for a wireless telegraph station at Hong Kong with a range 
of 850 nautical miles. "The station isto be of 5 kw. power, this being 
the same power as the stations to be erected at Colombo (Ceylon) and 
Suva. It is further stated that the Colonial Secretary has suggested 
that the station which is about to be erected at Singapore should be 
of the same power. The British North Borneo Co. are erecting 24 kw. 
stations at Sandakan, Jesselton and Silimpopon. It is the Secre- 
tary's intention, if a station of the Imperial wireless chain is erected 
at Hong Kong, that it shall beavailable for long-distance commercial 
work. 

It is announced that à small automatic wireless equipment has 
been devised for use at the new marine stations that are being 
installed on the French coast to warn ships in foggy weather. By 
this means it will be possible for a ship equipped with a wireless 
“ compass " to ascertain her position whenever within range of any 
two such automatically operated wireless stations. Two sets of 
signals are sent at regular intervals by means of an automatic contact 
maker, which replaces the ordinary Morse key. These signals arc 
radiated, one set every 10 seconds, the other every 30 seconds, and it 
is proposed that each station attached to a lighthouse shall have a 
distinctive code signal. * Many vessels are now fitted with a '* wirc!tess 
compass,” by which it is possible to detect the direction from which 
signals are emanating within a few degrees, and it is held that these 
vessels could pick their way along the Engtish Channel or round ths 
coast in foggy weather bvgtaking their bearings from the lighthouse 
signals if a sufficient number of lighthouses were fitted with auto- 
matic radiators. Each station has a limited range only, in order to 
avoid complication in reading the signals. 
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Australasia.— The “ Australian Mining Standard " says the muni- 
cipality of Ashfield. a suburb of Sydney, has adopted electric lighting 
in place of gas. The electric light was also switched on at Marrick- 
ville (N.S. W.) at the opening of the new vear. 

The Hydro- Electric Power & Metallurgical Co. commenced the supply 
of current for lighting in Hobart on New Year's Day. The improvement 
in the lighting is said to be very great, though the cost is no more than 
for gas. Steam power is being used for generating electrical energy 
pending the completion of the harnessing of the Great Lake. 

The working of the Strowyer automatic telephones at Geelong (Vie- 
toria) has proved so satisfactory that the Postmaster-General (Mr. 
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Frazer) recently announced that it had been decided to instal the same 
system at Glebe, Balmain and Newtown, suburbs of Sydney. The total 
cost is stated to be between £37,000 and £40,000, 

The New South Wales Cabinet have approved the propesal to construct 
three underground cl. ctrie raifveyvs in Sydney. 

Company Legislation in Canada. —1l. M. Trade Commissioner for 
Canada (Mr. C. Hamilton Wickes) draws attention to the acts in force 
in almost all the provinces of the Dominion regarding the licensing 
of extra-provincial companies. 

Each Canadian province treats any company not incorporated by its 
own legislature as coming within the scope of its Extra-Provincial 
Licence Legislation (except in the case of the province of Quebec), even 
if incorporated by the Dominion Parliament. łn British Columbia, 
Ontario, New Brunswick, Manitoba, Saskatchewan, Alberta and the 
Yukon territory an unlicensed company possesses no status in the courts. 
In most provinces the penalty is $50 per dav in the case of a company 
and $20 in the case of its agents trading without a licence. Roughly 
speaking, the aggregate fees for a full complement of licences for a British | 
company in all the provinces of Canada vary from £130 for licence or 
registration fees and £40 for annual pavment in the case of a company 
with £1,000 capital to £1,450 and £50 for a company with £1,000,000 
capital, In addition to these there are the legal expenses connected 
with the securing of the licences and the maintenance of an authorised 
attorney in each province. H.M. Trade Commissioner suggests that 
British companies concerned might consider the advisability of applving 
for a charter from the Dominion authorities for a subsidiary company 
with a small capitalisation. A Dominion charter for any capital up to 
$50,000 can be obtained for $100, with solicitor’s fees amounting to 
another S50 or $100. 

"Hong Kong.—The “ Indian and Eastern Engineer " states that 
the “emancipated Chinaman " is boycotting the tramcars of the 
Hong Kong Electric Tramway Co. in consequence of the refusal of 
the company to accept the debased coinage of the Province of Kwang- 
tung and insisting upon Hong Kong British coins as fares. Last year 
the company lost £4,000 by the acceptance of subsidiary coins. 

South Africa.—The report of the general manager of the South 
African Railways and Harbours for 1911 states that the Railway 
Administration have recently been considering a scheme for a motor 
road transport service for passengers and parcels A telephone 
would run alongside the road, 

There has been a tendency of late years to utilise the tele phone instead 
of the telegraph for railway working, and the Railway Administration 
are experimenting with a selective calling and control system largely used 
in America, with the intention of adopting this, or a similar, system of 
telephones throughout the Union. 

The value of the principal stores purchased was £3,258, 051, including 
electric gear £45,341, machinery £23,006, permanent way materials 
£451,158, and telegraph materi al £6,251. 


FOREIGN NOTES. 


Bolivia.—3X law has been passed authorising the Government to 
contract with the Electric Light and Power Co. of Cochabamba for 
the extension of the existing Vinto-Arani railway to Tortora; the 
construction of a line from Cochabamba to Sacaba ; and the extension 
of the Cochabamba- Vinto line to Sipesipe. 

Chinese Tube Railway Proposal.—The ''Indian and Eastern 
Engineer " states that the wisdom of constructing a bridge across 
the Yangtse Kiang. near Hankow., has been questioned by the Com- 
missioner of Customs at Hankow, who contends that an electric 
railway under the river would be more effective than the proposed 
br:dge, ond he estimates the cost of a double line tube railway at 
from £700,000 to £1,000,000, whereas the bridge has been 
estimated to cost about £6,000,000, apart from epproaches and 
maintenance. 

Constantinople.—It is reported that the new Turkish Government 
have granted a concession to a German Syndicate for the construc- 
tion of a new underground railway in Constantinople. 

Germany.—.A bill has been introduced in the Prussian Diet pro- 
viding for the expenditure of £245.800 upon the erection and equip- 
ment af works at Hemfurt and Helminghausen for utilising in the 
generation of electrical energy the water-power of the Upper Weser, 
and subsequently the expenditure of a further £197,000 for similar 
works at Minden on the same river. It is calculated that about 
41,000.000 units per annum can be obtained by these means. 


Russia.—H.M. Embassy at St. Petersburg report that a loan of 
£105.500 has been authorised for the purchase of the horse tramway 
at Minsk and the substitution of an electric tramway system.  Pre- 
ference will be given to Russian contractors and foreign material can 
only be purchased if specially sanctioned by the Ministries of the 
Interior and of Commerce. 

The Russian Department of Posts and Telegraphs has decided to con- 
nect Moscow and Riga by a telephone line this year. There will also be 
branch lines to Libau and Windau. 

» Siam.—A Consular report states that tenders for the construction 
of a Government electric power station (to supply electric power and 


light to the northern part of the town of Bangkok) were opened in 
March, 1912, and the contract was awarded to a German firm. The 
! greater part of the machinery specified in the firm's tender, however, 
is.of British mako. 


| Spain.— Comparison of British and German Business Methods.—In 
the Report of the British Chamber of Commerce for Spain Mr. R. M. 
Nosworthy writes calling the attention of Trade journal publishers 
and minufactureri in Engl:n4 to the campaign in the Barcelona 
district, instituted by * our friends on the other side of the Rhine.” 
They have deluged the market with copies of their periodical devoted 
to advertisements of the products of their factories, printed 11 Spanish, 
so thot it is as easy for a Spaniard who tan hardly read or write to advertise 
ia Berlin as in Barcelona, and that is one reason why the shop windows 
are full of cheap German articles and Engiish goods conspicuous by their 
absence. Many who rightly look upon English goods as the first ia the 
world in quality, and would be delighted to devote th ir energies to the 
sle of same, turn in despair from the cold incompreh -nsibility of the 
English language. from the autocratic and exigent. conditions of cash 
ag inst bill of lading, from the effete weights and measures of hundred- 
weights and quarters and vards and inches, to the man across the Rhine, 
who woos in Castellano, quotes in Pesetas and delivers his goods at the 
buvers’ doors and recognises that a Spaniard may be as worthy of credit 
as one of his own countrymen. 


MISCELLANEOUS NOTES. 


| 

i 

| Customs Duties.—A decree of the Ecuadorian Congress was issued 
on Oct. 25, 1912, making modifications in the tariff of import duties 
to take effect on Jan. 1, 1913. 

Among the changes are the following (the former duties being shown in 
parentheses): Gasoline Ic. per kilog. gross = 1s. per ewt. (free); '' focos ” 
for electric lamps Ic. per kilog. gross — 1s. per cwt. (not specified); lifts, 
free (5c. per kilog. gross). 

In accordance with & recent Venezuelan decree, electric lamps, includ- 
ing the bulbs, must b» declared on the Consular invoice, and pay duty 
of 1-174 bolivar per kilog. gross - £2. 0s. 8d. per ewt. (" Fancy or other 
articles included in more highly taxed classes than lamps will not bo 
classed as lamps merely because they are provided with a wire for lighting 
and a socket to hold th» bulb.’’) 

Customs Decisions.—A decree of the Netherlands Minister of 
Finance, dated Dec. 19. states that the import duty on finished copper 
connecting pieces for electric tram rails is 5 per cent. ad val., marble 
and slate slabs for switchboards (without fittings) are duty free, and 
switchboards with fittings, belonging to and imported at the same 
time as dynamos or duty-free electric motors, are duty fre», but in 

at the rate of 5 percent. 


all other case; are dutiable as “‘ instruments ” 


ad val. 

Dianers.--The fourth annual dinner of the Admiralty superintending 
electrical engineer's staff took place on Saturday last at the Cafe 
Monico (London, W.). 

The toast of '' The chairman” (Mr. C. H. Worlingham) was entrusted 
to Mr. W. McClelland, who referred to his sterling qualities and his long 
and pleasant association with him. The 
acclamation and drunk with musical honours. 

Mr. Wordingham replied in a neat and humorous speech. 

A pleasant eve ning, in which the vocal abilities of some of the staff 
was ‘‘ un-earthed," terminated at 11:30 p.m. The arrangements were 
carried out by a committee consisting of Messrs. Green, Shaw, Mortimer, 
Graham Broomfield and Skinner r (hon. sec.). 

The seventh annual dinner of the staff of West Ham sieetnicity 
department took place last week, Mr. J. W. Beauchamp, the borough 
electrical engineer, presiding. 

Amongst those present were the Mayor, the chairman of the Electric 
Light Committee, Mr. A. H. Seabrook and Mr. H. H. Couzens (both ex- 
borough electrica! engineers of West Ham), and Mr. Blain (manager of 
the tramw avs). 

The chairman of the Electric Light Committee (Ald. LrTTLER) said they 
produced 54 million units per annum seven vears ago, but he hoped that 
by the end of the present year they would reach 30 ‘millions. 

Mr. Beaucuampe said the outlook was most hopeful, and the output 
A musical enter- 


toast was received with 


and the number of consumers were growing rapidly. 
tainment was given during the eveniag. 

At the Brooklands Hotel, Cheshire, on Saturday last, the employes 
of the Record Electrical Co. (Ltd.) held their first annual dinner. 
The muster was a good one, including as guests the London office 
staff and the directors of the Company. 

The Chairman of the Company (Mr. C. W. von Roemer) having giv en 
the usual loyal toasts, Mr. A. James, who toasted ‘ The Company,” 
pda tribute to the generous way in which the Company dealt with their 
workpeople. 

Mr. Record, in replying, expressed his pleasure at the good fceling and 
loval connections which were shown by the invitation given to the 
directors to be present at the works dinner. The chief of the testing 
department (Mr. J. H. Care) gave " The Directors," and Mr. von Roemer, 
in replying, acknowledged the great success which had attended the 
Company" s eflorts since its incorporation. An excellent concert followed. 


G.E.C.—Witton Football Match and Dinner.—The undefeated 
football team of the ** Witton ”?” works of the General Electric Co. 
successfully upheld its reputation against the G.E.C. London head 
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office team in a match played last Saturday at Nestangle Shorts | 


Club Grounds, Elmer's End. 

The weather conditions left nothing to be desired, and the large num- 
ber of enthusiastic supporters of both teams who turned out were treated 
to a quick, snappy game, the resulting score was '' Witton " 5 goals, 
G. E.C. head office, 3 goals. 

In the evening a most enjoyable dinner and entertainment were pro- 
vided, at which the “ boys from Witton " were guests. The festivities 
took place at '' The Mitre " Restaurant under the chairmanship of Mr. 
Balchin, and the merriment continued until the midnight hour. The 
musical talent provided was excellent, and “ infected " every one of the 
70 odd gentlemen present. Members of both teams, as well aa other 
members of the G.E.C. staff, furnished the vocel and instrumental music. 
Much credit is due to Mr. Muir, the hon. sec. of the G.E.C. football club, 
who laboured diligently to make the affair a success. 

Inquest.—An inquest was held last week at Botallack, near St. 
Just, on a boy named Wallis, who was killed on the 5th inst. at 

Botallack mine. 

Edmund Williams said he, deceased and another boy named Maddern 
were returning from work and walking along a footpath through some 
fields. Near the Nineveh section of Botallack the overhead electric wires 
crossed the road near a stile. One of the wires had sagged to within two 
feet of the ground. Wallis caught hold of the wire as if to move it out of 
his way, but he immediately dropped to the ground. Maddern went 
forward. apparently to prevent the wire from again coming in contact 
with Wallis and he also dropped. The path was a publie one and there 
was nothing under the wires to prevent them falling to the ground. When 
the two boys were on the ground he ran to Botallack power house and 
informed the manager, who switched off the power in five minutes, and 
accompanied witness to the spot. 

Mr. Climas, manager at Botallack, said the electric power was supplied 
from the station at Hayle. The voltage of the current was 440. There 
was no fencing of the wires over the pathway in question. When he 
arrived on the scene the boys were unconscious. He showed Williams 
the method of artificial respiration. Wallis being the worse of the two, 
Wities; took him in hand, whilst Williams tried artificial respiration on 
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TENDERS 


DAHER 


Turbo-Senerators, Condensers, Rotary Converters, Transformers, &c. 
LoxpowN County Council invite tenders for two 8,000 kw. 
Turbo-Generators, with condensers and auxiliary plant, three 
Rotary Converters, each of 1,500 kw., and nine Transformers 
for three 1.500 kw. rotary converters, together with two Starting 
Transformers. Specifications, form of tender, &c.. from the 
Clerk of the County Council, Sir Laurence Gomme, County Hall, 
Spring Gardens, S.W. Tenders must be in by 11 a.m. of Tuesday, 
Feb. 25. See also an advertisement. 
Car Shed Lighting. 
LoxpoN County Council require tenders by 11 a.m. Feb. 25 


for wiring the Camberwell and Cressy-road car sheds. Speci-’ 


fications, &c., from the Clerk, Spring-gardens, S.W. 
Boilers, Economisers, Turbo-Alternators, Condensers, Switchgear, &c. 

The Electricity Supply Committee of STEPNEY (London) 
Borough Council invite tenders for the manufacture, supply and 
erection of four Water-tube Boilers (with Chimneys, Economisers 
and other Accessories) and two 5000- kw. Turbo-alternators (with 
Condensers, Accessories and Switchgear). Copies of general 
conditions, specifications, &c. from the borough electrical 
engineer and manager, Mr. W. C. P. Tapper, and tenders to the 
Chairman of the Electricity Committee, 27, Osborn-street, 
Whitechapel, E. by noon, Monday. Mar. 1. See an advertise- 
ment. 

seder Pillars, Network and Joint Boxes, Manhole Covers, House 
Service Cut-outs and Cable Fittings. 

The Electricity and Tramways Committee of the County 
Borough of NEwrort (Mon.) invite tenders for the supply of 
Stores for the year ending March 31, 1914, including h. and Lt. 
Feeder Pillars, Network Boxes, Joint Boxes, Manhole Covers. 
House Service Cut-outs and Cable Fittings. Conditions of 
contract, schedules and forms of tender from the office of the 
General Manager, Elettricity and Tramways Department, 
Town Hall. Newport. Mon. Tenders to th»? Town Clerk by 
Saturday, Feb. 22. See an advertisement, 

Eiectricity Supply. 

BicEsTER Urban District Council, who desire to have electricity 
supply installed in their district. advertise that they would be 
prepared to grant facilities to electrical engineers or others 
prepared to undertake such an installation. Particulars from 
Mr. C. F. Tanner, solicitor and clerk to the Council. See an 
advertisement. 


HU A A o 


ASON UU U N TIT 


Maddern. Wallis was treated in this way for about an hour, but without 
effect. The mine wire was down because some telephone wires, which 
passed underneath, had by means which he could not account for become 
entangled in the electric wires. That caused a “‘ short " and burnt the 
wire through. 

Dr. Cooper said he continued artificial respiration upon Wallis, who, 
however, was too far gone. The other boy's life was saved by artificial 
respiration. Death was due to shock. 

The jury returned a verdict of '' Accidental death." 


Presentation.—On Monday evening a gold hunter watch was 
presented by the staff of Messrs. Crompton & Co. and one or two old 
Cromptonians to Mr. Alan Williams, upon the occasion of his leaving 
the Company's service and starting business for himself. 

The presentation took place at the London Office (Salisbury House, 
London-wall, E.C.) in the presence of the staff, and was made bv Mr. E. 
Reeves, joint manager of the Company, who wished Mr. Williams all 
success in his future career. 

Mr. Williams acknowledged the gift in suitable terms and thanked the 
subscribers for their handsome present which would always remind him 
of the happy relationship which had existed between himself and the other 
members of the staff for so many years. 


Promotion and Flotation of Limited Companies.—Mr. H. W. Jordan 
(Messrs. Jordan & Sons, London) delivered a lecture before the 
Secretaries’ Association on Feb. 11 on the above subject. Mr. Jordan’s 
intimate acquaintance with company flotations, in his position of 
managing director of a firm which is well known as one of the prin- 
cipal company registration agents in London, entitles his views to 
every consideration. Those who are concerned or interested in joint- 
stock company matters will read Mr. Jordan's lecture with interest. 


Strike.—A strike of labourers at the British Thomson-Houston 
Co.’s works at Rugby has been settled by agreement, and the offer 
of the company’s works manager has been accepted. — Neerly all the 
men have returned to work. 


DAL 


INVITED. 


Cable, Transformer and Switchgear. 

The Electricity Committee of WiGAN Corporation invite 
tenders for the Supply, Laying and Jointing of h.t. Three-core. 
Paper and Lead.covered Armoured Cable, Transformer and 
Switchgear. Specification and form of tender from the borough 
electrical engineer, Mr. Jas. Slevin, Bradford-place, Wigan. 
Tenders to the town clerk, Mr. Wm. Hy. Tyrer, King.street 
West, Wigan, by Monday, Feb. 24. See an advertisement. 


Electrical Supplies, Cables, Conduit, Lamps, &c. 

NEWPORT (Non) Electricity and Tramways Committee want 
tenders by Feb. 22 for 12 months' supply of Electrical Supplies, 
Cables, Conduit, Lamps, Carbons, Overhead Line Fittings. 
Power Station Stores, Permanent Way Material, &c. Schedules 
from the general manager, Electricity and Tramways Depart- 
ment, Town Hall, Newport. See an atvertisement, 


Electrical Supplies, &c. 

Tenders are required by 4 p.m., Feb. 26, for 12 months’ 
supply of Electrical Supplies, Engineers’ Stores, Paints, &c., to 
RICHMOND and PoRTRANE Asylums, Co. Dublin. Forms of 
tender from the Storekeeper, Richmond Asylum, Grangegorman. 


Trolley Pole Sundries, Overhead and Lighting Material, &c. 
Borrox Tramways Committee require tenders by Feb. 24 for 
12 months’ supply of Trolley Pole Sundries, Overhead Material, 
&c. Forms of tender from the General Manager. 


Tram Rails and Poles. 
BrapForp Corporation want tenders by Feb. 22 for supply 
of Steel Girder, Tram Rails and Stee! Poles. Specifications from 
the City Engineer. 


Electric Lighting Sundries, &c. 

The Committee of Croydon Mental Hospital. WARLINGHAM. 
require tenders by 10 a.m. Feb. 24 for 12 months’ supply of 
Electric Lighting Sundries, Ironmongery. &c. Forms of tender 
from the Clerk of the Hospital. 


Cables, Flexible Cords, Insulating Materials, Are Lamps, &c. 

The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for the Supply of Materials for one year, includinz 
amber, wood troughing, meter boards, underground cables, 
house cables, &c. Tender forms from 19-20, York-place, 
London, W. Tenders to the town clerk, Mr. James Wilson, Town 
Hall, Marylebone-lane, W., by noon of Wednesday, Feb. 26. 
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Are Lamp Carbons, Cables, Fuse Boxes, Incandescent Lamps, &c. 
ILnForD Urban District Council invite tenders for the supply 
during the year ending March 31, 1914, of Arc Lamp Carbons, 
Cables, Coal, House Service, Fuse Boxes, &c. Specifications, 
&c., from the chief engineer, Mr. Arthur H. Shaw, M.LE.E., 
Electricity Works, Ley-street, and tenders to the town clerk, 

Mr. Adam Partington, Town Hall, Ilford, by noon Feb. 25. 


Turbo-Alternator. 

Dersy Corporation invite tenders for one 2,000 kw. Turbo- 
alternator. Specifications, &c., from the borough electrical 
engineer, Mr. T. P. Wilmshurst, and tender3 to the Town 
Clerk, 15, Tenant-street, Derby, by noon, Wednesday, Feb. 19. 


Motor Alternators. 

OLDHAM Corporation Electricity Committee invite tenders 
for the supply, delivery and erection of two 500 kw. Motor 
Alternators. Specifications from borough electrical engineer, 
Mr. S. Wilmott Newington. Tenders by noon Feb. 21. 


Electric Lamps, &c. 
EDMONTON Guardians want tenders (by 9 a.m. Feb. 26) for 
supply of electric Lamps, &c. Forms of tender from the Clerk, 
The Grange, White Hart-lane, Tottenham, London, N. 


Electric Lamps and Fittings, &c. 
KEÉNsiNGTON (London) Guardians want tenders by 3 p.m. 
Feb. 27 for 12 months’ supply of Electric Lanps and Fittings, 
&c. Forms of tender from the Clerk, Mrloes-road, Ken- 
sington, W. 


Arc Lamp Carbons. 

St. Pancras (London) Borough Council invite tenders for the 
supply of Arc Lamp Carbons. Specifications, &c., from the 
Electricity Department Offices, 57, Pratt-street, N.W., and 
tenders to the town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, N.W., by noon March 4. 


Motors, Pumps, Switchboards, &c. 

ALNWICK Urban Council require tenders by Feb. 22 for the 
supply of two 50-E.H.P. shunt-wound d.c. motors and two hori- 
zontal treble-ram pumps. with connections, switchboards, &c. 
Specifications, &c., from Messrs. Taylor, Wallin & Douglas, 
Cathedral-buildings, Newcastle-on-Tyne. 


Tramway Stores, Tramcar Meters, Motor and Controller Parts, &c. 

The Tramways Committee of MANCHESTER Corporation 
invite tenders for the supply of Oxygen and Acetylene Gas, 
Tramcar type ampere-hour Meters, &c., and for General Stores, 
including Motor and Controller Parts, Armature and Field Coils, 
Resistances, &c. Schedules from the general manager (Mr. J. M. 
MeElroy), and tenders to chairman of the Tramways Com- 
mittee, 55, Piccadilly, Manchester, by 10 a.m. Feb. 18. 


Tramways and Electricity Supply Departments' Stores and Materials. 
The Tramways and Electricity Committee of BELFAST 
Corporation invite alternative tenders for one or three years’ 
supply (commencing Apr. 1, 1913) of various Stores, including 
lubricator and gauge glasses, packings, oils, rubber and asbestos 
goods, tools, incandescent lamps, &c. Form of tender and 
further particulars from the city electrical engineer, Mr. T. W. 
Bloxam. East Bridge-street., Belfast. Tenders to the Town 
Clerk, by 10 a.m. Feb. 24. 


Coal; and Annual Supplies, including Cables, Lamps, &c. 
LEEDS Corporation invite tenders for the supply of the whole 
or any portion of the Steam Coal (small slack, smudge or similar 
material) required for the electric lighting department during 
the year ending April 30, 1914 ; and for various goods required 
by the department during the year ending March 31, 19, 14, 
including Wire, Oils, Indiarubber-covered Cables, Mains, 
Boxes and Fittings, Jointing and Insulating Materials, Electric 
Lamps, &c. Schedules, conditions of contract, &c., from 
Mr. Wm. T. Green, Electric Lighting Department, 1, Whitehall- 
road, Leeds. Tenders to the Town Clerk, by 10 a,m. Feb. 18. 


Electrical Sundries, Coal, Copper Bonds, Trackwork, &c. 
LEEDS Tramways Committee require tenders by 10 a.m. 
Feb. 17 for one year’s supply of Electrical Sundries, &c., for 
Coal for six, nineor 12 months and copper bonds, &c., and 
reconstruction of track. Forms of tender, &c., from the 
General Manager. 


Turbine Condansing Plant, Pump, Pipework, Switchboard Panel, &c. 
SWINDON Corporation want tenders by noon March 10 for 
Supply and Erection of 500 kw. Mixed Pressure Turbine and 
Condensing Plant. Boiler-feed Pump and Pipework, Switch- 
board Panel and Cables. Specifications, &c., from the Borough 
Electrical Engincer. 


Electrical Stores. 
STOCKTON-ON-TEES Electricity Committee w ant tenders by 
Feb. 19 for supply of materials and stores required during the 
ensuing 12 months. Forms of tender from the Electrical 
Engineer. 


Iron, Steel, Bolts and Nuts. 

BLACKBURN Corporation issue a list of iron, steel, bolts and 
nuts required by the tramways department during the year, 
and firms wishing to tender may obtain the list from the General 
Manager. 

Lamps, Fittings and Sundries. 

ST. GEORGE'S (London) Guardians want tenders by noon, 
Feb. 26, for one year's supply of electric lamps, &c. Forms of 
tender from the Clerk, Prince’s-row, Buckingham Palace- 
road, S.W. 


Wiring, &c. 

DewsBuRY Guardians want tenders by 5 p.m., Feb. 20, for 
electric wiring, &c., at their new receiving wards. $Specifica- 
tions, &c., may be seen at the offices of Messrs. W. Hanstock & 
Son, Branch-road, Batley. 

Wires and Cables, Meters, Fuse Boxes, Lining &e. 

Bootie Corporation want tenders by 9a.m., Feb. 19, for 
12 months’ supply of v.b. wires and cables, electric meters. fuse 
boxes and terminals, &c. Forms of tender from the Borough 
Electrical Engineer. 


| Meters, Fuse and Service Boxes, &c. 


SWINDON Corporation also want tenders by noon March 8 for 12 
months’ Supply of d.c. Meters, Fuse and Service Boxes and 
General Stores for the electricity and tramways departments. 
Specifications, &c., from the Tramway Manager. 

Boilers, Superheaters, Chain-grate Stokers, Coal Elevator Plant, &c. 

SouTHEND Corporation want tenders by March 5 for two 
water-tube boilers of 25,000 Ib. capacity, with Superheaters and 
Mechanical Chain-grate Stokers: Dismantling and Re-erection 
of existing Babcock & Wilcox boilers, Coal Elevator Plant. &c. ; 
and supply of one Three-throw EKlectric  Feed-water Pump. 
Specifications from the Borough Electrical Enginecr. 

High-speed Engine and Alternator, &c. 

NEATH Rural Council require tenders by March 3 for 400 kw. 
High-speed Engine direct coupled to Two-phase Alternator, and 
Accessories, Specification from the Electrical Engineer. 

Green's Economisers. 
SHOREDITCH (London) Council require tenders by first. post 


Feb. 24 for supply of Two Green's type Economisers,  Speciti- 
cation, &c., from the Borough Electrical Engineer. 
Artesian Well and Pump. 
Croypon Corporation want tenders by noon Feb. 24 for 


Sinking an Artesian Well and Supplying Artesian Well Pump 
for the electricity department. Specifications, &c., from the 
Electricity Works. 

Cable, Meters, Joint Boxes, House Service Fuses, &c. 

ABERDARE Urban Council want tenders by March 3 for Supply of 
Service Cable, Meters and Current. Limiters, Joint Boxes and 
Compound, House Service Fuses and Meter Boards. 

Lighting Fittings, Insulating Materials, Cable, Wires, &c. 

Hairax Corporation want tenders by Feb. 17 for 12 months’ 
supply to their tramway department of Lighting Fittings, Insula- 
ting Materials, v.r.Cable, Copper and Phosphor BronzeWires, Steel 
Binding Wire, &c. Forms of tender from the Tramways Engineer. 

Lighting Fittings, Electrical Accessories, Cables. Meters, &c. 

HaLrFAX Corporation also require tenders by Feb. 17 for 
Lighting Fittings and Electrical Accessories (including Lamps, 
Switches, Tape, &c.), v.r. Cables and Phosphor Bronze Telephone 
Wire, e.h.t. Cable, Meters. &c., for 12 months for the electricity 

department. Forms of tender from the Electricity Offices, 
Foundry-strect, Halifax. 
Cut outs, Service Boxes, Carbons, &c. 

BECKENHAM Urban Council require tenders by 4 p.m. Feb. 19 
for supply of house Cut-outs and Service Boxes. Arc Lamp 
Carbons, Oils, &c. Forms of tender from the Council Offices. 

Cable and Jointing Material, Meters, Fuses, &c. 

BERMONDSEY (London) Council want. tenders by Feb. 17 for 
one year’s supply of Cable and Jointing Material, Conduits, 
Electricity Meters, &c. Forms of tender, from the Town Clerk. 

Switchgear, Water-softening Plant, Pipes, &c. 

ASHTON-UNDFR-LYNE Electricity Committee want tenders 
by noon Feb. 19 for h.t. Switchgear. Water-softening Plant, 
Steam, Exhaust and Feed Pipes, Tanks, &c. Specitications, 

Lj. &c.,from the Borough Electrical Engineer. | 
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Alternator, Steam Turbine, Rotory Convertors and Boiler, 
DARLINGTON Corporation want tenders by Feb. 17 for 1,000 kw. 
Alternator, coupled to Steam Turbine, 750 kw. and 250 kw. 
Rotary Convertors, and Watertube Boiler to evaporate 15,000 Ib. 
per hour. Specifications from the Borough Electrical Engineer. 


Meters, Cables, &c. 
Hornsey Council require tenders by 4 p.m., Feb. 24 for supply 
of electricity Meters, Cables, Cable Stores, &c. Forms of tender 
from the Electrical Engineer, Tottenham-lane, London, N. 


Cables, Jointing Materials, Carbons, Meters, Lamps, &c. 
WarrHAMSTOW Urban Council require tenders by 5 p.m. 
Feb. 28 for 12 months’ supply of cables, Jointing Materials, 
Electrical Fittings and Accessories, Carbons, Meters, &c. Forms 
of tender from the Electrical Engineer. 


Oil Engine and Generator. 
FrNcurEy Council require tenders by 4 p.m. Feb. 17 for supply 
and erection of a 300 m.H.P. Oil Engine, coupled to 200 kw 
E.C.C. Generator. Formsof tender, from the Elec trical Engineer 


Rails, Fishplates, Bonds, &c. 
DvnnAN Corporation require tenders for supply of six miles. 
of steel Vignole rails, with fishplates, bolts, nuts, bonds, &c. 
Specifications from Messrs. Webster. Steel & Co., 5, East India- 
avenue, E.C., to whom tenders by Feb. 24. 


Power Transmission Line Material. 

Sealed tenders will be received at the office of the Hypro- 
“LECTRIC POWER COMMISSION OF ONTARIO until noon of 
Monday, March 17, for material required in the construction 
of about 125 miles of transmission line, to operate at 110,000 volts, 
as follows: Galvanised Steel Towers, special Crossing Towers, 
Copper Cable, Aluminium Cable, Insulators, Galvanised Malle- 
able Iron and Pressed Steel Clamps. Plans, specifications and 
forms of contract may be seen at the Board of Trade, 73, 
Basinghall-street, London, E.C. Tenders to the Chairman 
of the Commission, the Hon. Adam Beck, 709, Continental 

& Life Building, Toronto, Canada. 


Motors, &c., for Machine Shops. 

Tenders are invited for supply of a.c. and d.c. motors. and 
controlling appliances, for the machine shops of the National 
Transcontinental Railway at TRaNnscona, Manitoba. No date 
is mentioned for the receipt of tenders, which will be received 
by the Commissioners of the National Transcontinental Railway, 
Ottawa. Specification and form of tender may be obtained 
from Mr. W. J. Press, Mechanical Engineer, Ottawa, and the 
specification may be seen at 73, Basinghall-street, London, E.C. 

Alternators, Rotary Converters, Boiler House Equipment,Building,&c. 
Ly The Agent-General, on behalf of the Government of WESTERN 
AUSTRALIA, invites tenders for certain plant in connection with 
an electric power station and sub-station at Perth, the erection 
of Power Station Buildings and complete Boiler House Equip- 
ment, Turbo-Alternators and Rotary Converters. Specifica- 
tions, &c., from the Agent-General, 15, Victoria-street, London, 
S.W. Further information from the consulting engineers, 
Messrs. Merz & McLellan, 28, Victoria-street, S.W. Tenders, 
to the Agent-General, by Thursday, Feb. 27. 


Insulators and Brackets. 
The Moroccan Adjudications Commission require tenders by 
ll a.m. March 27 for the supply of 15,000 Insulators and 
Brackets for the Post and Telegraph service. Tenders to the 
President of the Commission Générale des Adjudications et d2s 
Marchés, Dar-En-Niaba, Tangier. 
| 


MAOTA TOU IUO IUN UYUT TUTUO TOOU OUUU AUOT NE AU 
TENDERS RECEIVED AND ACCEPTED. 


DUELO: AUAU AUO U HO 


London County Council have accepted the following tenders :— 

Tredegar & Co., extension of electric lighting at Camberwell School 
of Arts and Crafts, £912. (Five tenders received, from £902. 19s. (not 
to specification) to £1.245.) 

Tredegar & Co. (lowest te nder), electric lighting of Vauxhall-street 
School, £434. (Seven tenders received, highest £770.) 

Venners’ Signs (lowest tender), car number plates, £3,805. 6s. 3d. 
(Three tenders received, highest £7,486. 5s. Chief officer's estimate, 
£3,324.) 

Quilliam Bros., five Collins electric point turners, £425. 

British Insulated & Helsby Cables (£123) and Brecknell, Munro & 
Rogers (£113), overhead tramway fittings. 

West Ham Council have accepted the offer of the Glasgow Railway 
Engineering Co. for the supply of 200 cast-steel tram wheels and tyres 
at £4. ls. (id. each. 

The Council's contracts with the Fuller Electrical Co. for semi-enclosed 
a.c. motors, and Baxter & Caunter for Credenda tube wiring conduit are 
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'to be extended for 12 months, as is also their contract with the Armorduct 
Mfg. Co. for wires and cables at the present price upto ,*; size and above 
at from 5 to 15 per cent. advance according to size. The contract with 
Pirelli (Ltd.) for high insulated cable is to be terminated, as the demand 
for same has bcen very small, as is also the contract with the British 
Westinghouse Electrical & Mfg. Co. for open type a.c. motors. 

At the last meeting of Glasgow Corporation the Committee recom- 
mended the acceptance of the tender by Willans & Robinson for one 
set of Curtis- Parsons turbo-alternators and condensing plant. amount- 
ing to £16,064, and that of the British Westinghouse Electric & Mfg. 
Co. for a set of Curtis-Rateau turbo-alternators and condensing plant, 
at £16,721. The minute recommendation was, however. taken back 
for further consideration. 

The following tenders have been accopted by th» Metropolitan 
Water Board :— 

British Insulated & Helsby Cables, high-conducting hard-drawn bare 
aluminium cable (£51. 8s. 3d.) ; W. T. Henlev's Telegraph. Works Co., 
piper-insulated lead-covered cable and eight T-joint boxes &c. 
(£88. 9s. 8d.) ; Edison & Swan Co., 400-100-volt 30-watt, 200- 100- volt 
17-watt, and 100-100-volt 50-watt drawn-wire metal filament lamps (the 
filament to be one continuous length), Is. 7d. cach. 

Belfast Harbour Board have placed an order with Geo. Russell & 
Co. for the supply and erection of a 120-ton electric derrick crane. at 
£8.725. This crane is required to replace the 100-ton crane formerly 
used for lifting machinery on board vessels, and which broke down 
recently. With foundations, &c., the cost of the new crane will 
amount to about £10,000. 


Sheffield Council have accepted the tender of John Brown & Co. 
for supply of 600 steel tramcar tyres at 26s. per tyre. The tenders 
of the Staveley Coal & Iron Co. for 10,000 3 in. c.i. pipes at £6. 10s. 
a ton, and of W. Marlow & Sons, at £1,780, for foundations for three 
new boilers, chimney base, &c., at the Neepsend power house have 
also been accepted. 

Paddington Guardians recently accepted the quotation of Drake & 
Gorham for a supply of Osram electric lamps, on the following terms, 
less 2095 and 249, in each case for monthly payments :—25-volt, 
10 c.p., 28. Id. each ; 25-volt, 16 c.p., 2s. d. ; 25-volt, 25 c.p., 2a. 9d. ; 
25-volt, 32 c.p., 2s. 9d. 


Rotherham Council have accepted the tender of the R. E. T. Con- 
struction Co. for two trolley vehicles at £765 each, and that of 
Anderton & Beatson for wiring Kimberworth Schools, at £295 plus 
12s. 6d. each for any extra points required. 


Ilford Council has accepted the tender of W. T. Henley's Telegraph 
Works Co. (at £87. 103.) for the supply and delivery of 109 yds. of 
1:25 sq. in. single cable for switchboard connections. 


Eccles Council have accepted the tender of J. & G. Weir (at £80) 
for an additional feed pump, and that of the British Electric 
Transformer Co. (at £115) for a 150 k. v.a. transformer. 


Leyton Council have accepted the tender of the Paterson Engineer- 
ing Co. (at £150) for a water softener at the electricity works. 


Gloucester Electricity Committee have accepted the tender of the 
Phoenix Dynamo Mfg. Co. for two new armatures at £580. 


Newcastle-on-Tyne Corporation have placed their contract for 
tramcars meters with Ferranti Limited. 


The tender of Veritvs (Ltd.) has been accepted by Stretford 
Council for a 15 H.P. totally enclosed interpole motor at £53. 


Bradford Council have accepted the tender of Electromotors ( Ltd.) 
for the supply of two 10 H.P. d.c. slow-speed motors at £59. 15s. each. 


Walsall Council have placed an order with Babcock & Wilcox for 
a mechanical stoker at £200. 

Aberdeen Corporation have placed an EN with J. T. Clark & 
Sons for the construction of six pay-as-you-enter tramcars. 


Commonwealth Contracts.—It is stated that the tender of Austra- 
lasian Wireless (Ltd.), Sydney. for the installation of wireless tele- 
graph stations at Sydney and Fremantle, for the Postmas’er- 
General's Department, has been increased to £6,150 in the case of the 
station at Sydney. 

The following tenders have also been accepted by the Australian 
Commonw ealth Government Departments :— 

Postmaster-General's. De partment.—British Insulated & Helsby Cables, 
5 tons h.d. copper wire, £97. 16s. per ton. 

N.S.W. Public Works Departm^nt.—KEdison & Swan United Electric 
Light Co., electric lighting of courthouse at Young, £102. 3s. 4d. ; Standard 
Wav cool (Ltd.), construction of electric passenger lift at shops in George- 
street, North Svdnev, £500. 

The Postmaster-General’s Department, Me'bourne, have accepted the 
tender of the Western Electric Co. for a lamp signalling trunk line switeb- 
board of niae sections, a three-position recording desk and a chief 
operator’s desk at £2,079. 

Victorian Railways Department.—F. Vanderkelen & Co., gal. telegraph 
wire (No. 8, 400 Ib.), £10. 18s. per ton. 
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COMPANIES’ MEETINGS AND REPORTS. 


—P— 
City & South London Railway Co. 


The fifty-seventh ordinary general meeting was held on Tuesday: 
the Right Hon. €. B. STUART WonrTLEY, K.C., M.P., in the chair. 

The SEcRETARY (Mr. W. F. Knight) read the notice convening the 
meeting. 

The CHAIRMAN then said: Our minds are all occupied with the one 
dominating and unprecedented fact that our passenger receipts for the 
half-vear are less by £6,522 than those of the corresponding half of 1911, 
and that, owing to that and other things, the balance we can carry to net 
revenue is down by no less than £6,818. This is an even greater fall 
than I anticipated when I addressed the ordinary stockholders in 
November, 1912; it represents the equivalent of a diminution in dividend 
on the ordinary stock for the half-vear at the rate of more than § per 
cent. It has led to our recommending to-dav a dividend on ordinary 
Rtock at the rate of less bv l per cent. than that which we were able to 
recommend a year ago. And it is the main reason for our recommending 
the application to Parliament which is the business of the special meeting 
which will immediately follow this meeting. ‘The systematic increase 
of motor omnibus travelling facilities along routes in South London and 
elsewhere were bound to prove and have proved to be most serious 
counter-attractions,.to the service that we have been providing. Your 
service has fallen behind in the race for public favour, because, if judged 
by modern standards, the trains do not go fast enough and the carriages 
are not roomy enough. Had your railway been built in 1900 instead of 
in the '80's, your tunnels would have been made 11 ft. 6 in. in diameter 
instead of 10 ft. 6 in. And in respect of speed as well as of other factors 
higher standards could and would have been attained. It must not on 
that account be said that the original promoters and shareholders of this 
line rendered no service to the publie or showed insufficient commercial] 
foresight. At the time the line was opencd the only competition to be 
contended with was that of tramcars and omnibuses, both still drawn by 
horses, Early in 1912 it began to be clear that if the motor omnibus 
services were going seriously and in force to invade our district, it would 
not be for long that we should continue to carn even our modest dividends 
of à vear ago. l 

The CHAIRMAN then referred feclingly to the changes in the directorate 
and staff. He said that Mr. Jenkin, who had served the Company so 
long and so well as general manager, would still serve the Company as a 
director, Mr. Stanley, the able managing director of the Underground and 
other London passenger transport companies, becoming managing 
director of their Company. Mr. Knight, who had been their secretary, 
had well earned his retirement, and would be succeeded by Mr. Mandelick, 
of the Underground Company. 

Continuing, the CHAIRMAN said that not long before the apprehended 
fall in their traffics became a realised fact, a big combination, embracing 
the District Railway, the three West End Tubes and the London General 
Omnibus Company, had just been brought about on the principle of 
replacing cut-throat competition by co-operation and mutual assistance, 
in the service of, and for the benefit of, the public. An offer came their 
way which they thought good enough to give their provisional accept- 
ance; and the result had been that it was accepted by 99 per cent. in 
value of the ordinary stockholders ; and that to a corresponding extent 
the Underground Electric Railways Company of London, Limited, were 
at this moment owners of the City & South London Railway, and was 
now to that great extent interested in seeing that the prosperity of the 
line should not stagnate, the receipts no longer fall away, the line and 
plant be modernised and improved, and linked up physically with, and 
made comparable in respect of the attractiveness of the service we shall 
offer, the more modern tube railways that were doing so well between 
Hampstead, Highgate and Finsbury Park in the north, right away to 
Hammersmith in the west and Elephant & Castle in the south. "The 
directors proposed to ask Parliament to sanction enlarging the tunnels 
wherever necessary from their present small diameter to 11 ft. 6 in., 
approximately the diameter of all the four tube railways built since their 
own, to equip their system with motors of the desired speed, and carriages 
of the desired height and width, to bring their service into line as regards 
speed and quality with the best and most comfortable of those other 
systems. Their consulting engineers told them that this operation of 
reconstructing the tunnels eould be carried out by very short lengths at a 
time without important interruptions to traffic. Still, they thought it 
desirable to ask Parliament to protect the preference stockholders by a 
provision that any loss of dividend to them arising, from whatever 
cause, during the reconstruction process may be made good to them out 
of the capital moneys to. be raised under the bill. He then moved the 
adoption of the report and accounts. 

A discussion followed, after which the resolution was carried unani- 
mously. 

Resolutions approving the dividends set out in the report and re- 
electing the retiring director (the Chairman) and auditors, were then 


approved, and at the special meeting which followed the proposals sub- 


mitted by the Chairman approving certain bills to be submitted to 
Parliament were duly agrecd to. 

A cordial vote of thanks to the Chairman, directors and officers of 
the Company for their unremitting care of the shareholders’ interests, 


HUH TRITT 


FINANCIAL MATTERS. 


TITLE 


TULIT 


“especially in regard to the very wise step taken by them in bringing 
about the arrangement with the Underground Electric Railways Com- 
pany " was then carried unanimously, and the Chairman having briefly 
replied, the proceedings terminated. 


CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The directors’ report for the 
vear ended Dec. 31 states that an agreement for the supply in bulk under the 
London Electric Supply Act (1908) has been entered into with the Chelsea 
Electricity Supply Co. Energy has been supplied to the Westminster 
Electric Supply Corpn., the St. James’ & Pall Mall Electric Light and 
the Chelsea Electricity Supply Co.s to an amount of 24,328,750 units. 
After making a full allowance for sinking fund and depreciation, the net 
balance for the year 1912 is £4,999. 5s. 6d., making, with £4. 13s. 6d. 
brought forward, £5,003. 19s. The directors propose a dividend at the 
rate of 5 per cent. on the ordinary shares for the vear (£5,000) and to 
carry forward £3. 19s. A 3,000 kw. high-pressure turbo-generator has 
been added to the plant during the year. 


CENTRAL [LONDON RAILWAY CO.—At the meeting last week the chair- 
man (Mr. H. F. Parshall) in moving the adoption of the report and accounts 
said that they had carried over 18,500,000 passengers, which, compared 
with the same period last year, showed an increase of 613,000 passengers, | 
with an increase in receipts of £5,222. There was an increase in working 
expenses of £2,632 mainly due to extra cost of working the new station at 
Liverpool-street, and also to £391 paid under the National Health 
Insurance Act. The results of the working of the Liverpool-street 
extensions had been very sarisfactory. The actual bookings at Liver- 
pool-street for the five months preceding the date of the balance-sheet 
amounted to 1,626,000 passengers, and the receipts to £10,200. The 
Liverpool-street extension affected the balance-sheet to the extent of 
£20,000 to the good in the gross. ‘The gross receipts before deducting 
working expenses, amounted to £144,455 and after deducting working 
expenses (£76,328) the balance was £68,127, against £04,850. After 
providing for debenture interest and other payments (£19,475), the 
available balance was £85,420, compared with £83,170. A dividend on 
the undivided ordinary stock at the same rate as last half-year (3 percent.) 
a dividend of 4 per cent. on the preferred ordinary stock for the half-year, 
and of 2 per cent. for the whole year on the deferred ordinary stock ab- 
sorbed £51,462, leaving to be carricd £27,218. He concluded bv ex- 
plaining the arrangements entcred into with the Underground Electric 
Railways Co. of London and the changes on the board of the company, &c. 


Mr. H. F. Parshall, in presiding over the half-ycarly mecting of the 
Central London Railway, said he was retiring from the board to accept 
the position of consulting engineer to the whole of the underground 
interests. During the period Mr. Parshall has occupied the chair of tho 
Central London Railway, he has acted not only in the capacity of chair- 
man to the railway, but also as managing director and consulting engi- 
neer, having in fact absolute contro] of the railway from every point of 
view. The results accomplished had been in many respects remarkable 
in that the operating expenses had been largely reduced and the efficiency 
of the railway greatly increased. Important engincering improvements 
had been made and the property maintained on a high standard. A 
system of ventilation has been adopted, so that the railway has regained 
to & considerable extent the popularity it enjoyed during the first, years 
of its working. The opening of the Liverpool-street extension was 
hastened many months and important extensions in connection with 
Ealing are projected in connection with Richmond. Mr. Parshall, in 
resigning his position as chairman and accepting the position of consulting 
engineer to the Underground interests, as part of his general practice, is 
now enabled to give, as formerly, his whole time to his private consulting 
practice, and to give his undivided attention to the numerous railway and 
power projecta with which he is associated. 


— W. T. GLOVER & CO (LTD.)—The directors recommend the payment of 
a dividend for the past year of 5 per cent. per annum on both theu cmu- 
lative preference shares and the ordinary shares, and in addi.ion, a 
bonus of 24 per cent. on the ordinary shares. ` The directors also 
recommend the allocation of £6,5€0 to debenture redemption and the 
transfer of £5,000 to reserve funds, carrying forward about £83,000. Last 
vear there were similar dividends, bonus and other appropriations, and 
£4,767 was carried forward. 


LIVERPOOL OVERHEAD RAILWAY, CO.—At the meeting on Tuesday the 
chairman (Mr. Harvey C. Woodward) referrcd to the resignation of Sir 
Wm. Forwood, who had been chairman of the company from its inception 
and had always taken the keenest interest in its successful working. His 
colleagues missed his presence greatly, but hoped that he might yet be 
able to take some part in their deliberations. The directors were gratified 
at being able to place before them more encouraging accounts. There 
had been a considerable boom in the trade of the port, in which that 
railway had fortunately participated, and which was reflected in inereascd 
earnings. They had carried during the past half-year 559,040 more 
passengers, which yielded an increased revenue of. £3,245, at an 
increased expenditure of £1,181. They had placed as usual 
£1,500 to renewal fund; they had added £200 to the contingent 
fund, and the usual premium to the insurance fund. ln addi. 
tion they had provided £500 towards cost of adjustment of loan 
capital, and written off £300 for depreciation of their investments. After 
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providing for debenture interest and adding amount brought forward 
(£4,852) the balance was £14,839. The preference dividend would require 
£3,676, and out of the remainder the directors recommended payment of 
a dividend on the ordinary shares at the rate of 24 per cent. per annum. 
leaving £4,913 to be carried forward. The railway had now been opened 
20 vears, and it was to-day structurally in as good a condition as ever. 
The coal strike imposed upon them the necessity of carrying reserve 
stocks of coal; they obtained a suitable position near the generating 
station, where they had stocked a good supply: Their traffics were 
keeping up well, and they had already made three records this vear in the 
numbers of the cheap workmen's return tickets. It was anticipated that 
his Majesty the King would open the new Gladstone Dock at Seaforth in 
Julv. When that dock was in operation many of the big liners would no 
doubt be transferred to it from Canada Dock, and that, together with the 
new repair vard of Messrs. Harland & Wolff, adjacent to the railway, 
should increase their receipts still further in future. The traffic during 
the past half-vear was the best they had had since Dec., 1900 (an excep- 
tional vear, owing to transports for the South African war), and, taking 
into consideration the serious competition since that date, the result was 
satisfactory. Last vearthe earnings averaged only 1:67d. per passenger, 
against 1-03d. in 1904. On the workmen's cheap tickets the reduction 
in fares practically amounted to carrying fully 1,000,000 more passengers 
in 1912 than in 1904 for about the same return in actual money, and 
they cuuld only rely upon increased traffic for further improvement 
in receipts. 

MATHER & PLATT (LTD.)—The net profit for 1912, after charging 
Ccepre.iation and directors! remuneration and expenses, was £144,749. 
From this sum the directors have transferred to works removal accounts 
£30,000, leaving £114,749. With the balance brought forward, £32,756, 
the available total is £147,505. The directors propose to pay a dividend 
for the year on the ordinary shares of 10 per cent. (less interim dividend 
paid in September) and a bonus of 2 per cent., both tax free ; to transfer 
£20,000 to reserve account (bringing it up to £220,000) and to carry 
forward £35,505. The large extensions at the Company's Park Works 
have been carried out during the year. The directors do not anticipate 
that any further allocation from profits will be necessary in respect of 
w rks removal. 

NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—The directors’ report 
states that the expenditure on capital account at the date of the last 
balance-sheet stood at £247,406. 19s. 8d., and it has been increased during 
the past vear by £2,200. 16s. 10d., making a total of £249,607. 16s. 6d. 
The cost of the joint station at. Wood-lane to date has amounted to 
£224,340. Ss., and joiat debenture stock amounting to £227,500 has been 
issued. The equivalent of 211,338 8 c.p. lamps is connected, compared 
with 199,156 in 1911. The number of consumers is now 3,771, and, with 
the exception of 31, are supplied at 200 volts. The gross revenue for the 
year was £44,780. 9s., an increase of £1,721. From the available net 
profit of £25,055. 7s. 4d. have to be deducted depreciation, renewal and 
reserve fund (£3,000), debenture and other interest (£2,424. 5s. 7d.), 
Kensington and Notting Hill joint debenture stock interest (£2,439, 8s. 9d. 
sinking funds (£1,473. 7s. 6d.) and amount to be distributed to staff under 
co-partnership scheme (£285, 13s. 4d.), leaving a balance available for 
dividend of £15,432. 12s. 2d. Both classes of 6 per cent. preference 
. shares have already received their full dividend, which absorbs £8,136, 
and leaves £7,296. 12s. 2d. The directors recommend payment. of a 
dividend of 5s. per share (less tax) on the ordinary shares, absorbing 
£6,368. Os. 5d., leaving to be carried forward £928. IIs. 9d., compared 
with £618. 19s. 4d. in 1911. The scheme of co- partnership with the staff, 
foreshadowed by the chairman at the last meeting, was brought into 
operation during the year. Under this scheme £285. 13s. 4d. will be dis- 
tributed to the staff, an addition of 8 per cent. to their wages. 

ST. JAMES' & PALL MALL ELECTRIC LIGHT CO. (LTD.)— The report 
of the directors for the year ended Dec. 31, 1912, states that the connnec- 
. tions, which at the end of 1911 were 13,975 kw., have been increased 
during the year to 14,609 kw., and 11,044,768 units were supplied to 
consumers As stated in last year’s report, it is intended to continue 
the cquipment of the Carnaby-street works with transformers and 
accumulators to deal with an increase in h.t. supply from the Grove-road 
works. To mect the consequent obsolescence of steam generating plant, 
special provision for depreciation has again been made in 1912, and the 
cirectors have also carried £4,500 from net revenue account to credit 
of contingency fund. The net profits for the vear 1912, applicable to 
dividends on shares, amount to £26,946 8s. 8d., and after adding balance 
from 1911 (£2,294. 15. 11d.) and deducting interim dividend paid in August 
last for half-vear ending June 30 at rate of 7 per cent. on preference 
shares (£3,500) and 10 per cent. on ordinary shares (£10,000), the amount 
now to be dealt with is £15,740. 10s. 7d. The directors propose to deal 
with this amount by paying a dividend at rate of 7 per cent. on the 
preference shares for the second half-year (£3,500) and a dividend on the 
ordinary shares for the second half-year of 5s. per share, making (with the 
interim dividend paid in August last) a total distribution of 10 per cent. 
for the year (£10.000), leaving £2,240. 10s. d. to be carried forward. 
. The directors, who ex press their regret at the death of Sir John H. Morris, 
K.C.S.L, have elected Mr. F. J. Walker to a seat on the board and h ave 
appointed him managing director of the company. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF L^NDON (LTD )— For 
the half-year ended. Dec. 31 the net revenue from investments and rop- 
perties (including gencral interest), after deducting ( xpeasssandinclu ing 
balance brought forward, amounted to £278,006. 16s. 5d. ; interest charges 
absorbed £41,336. 5s. 5d., leaving a surplus of £236,670. 11s., which amount 
will be applied as follows: In payment of interest at rate of 6 per cent. per 
annum on first cumulative income debenture stock (£38.190) and interest 
at rate of 6 per cent. per annum on income bonds of 1948 for the six 


i 


months (£195,484. 15s. 6d.), leaving £2,995. 15s. 6d. to be carried for- 
ward. The income for the half-year shows an increase of £122,071 over 
that for the corresponding half-year of 1911, but a true comparison is not 
possible on account of the substantial alteration in the company's 
investments. The report.contains particulars of the progress of the 
associated companies, Most of the securities and shares of the com- 
pany are now held by British investors. In view of this fact, the American 
directors have come to the conclusion that the management of the com- 
pany should in future be wholly in the hands of directors residing in 
Great Britain. They have therefore resigned their seats, and Mr. W. M. 
Acworth and the Right Hon. C. B. Stuart- Wortley, K.C., M.P., have been 
elected to the board. 


NEW COMPANIES, MORTGAGES & CHARGES. 


NEW COMPANIES. 


CITY OF LAS PALMAS WATER & POWER CO. (LTD.) (126,916)— 
Reg. Feb. 3rd, capital £125,000 in £1 shares, to supply the port and 
town of Las Palmas and neighbourhood with water and electricity, to 
acquire the concession granted to Bernardo de la Terre by the Munici- 
pality of Las Palmas (Grand Canary) and to adopt an agreement. 


PERNAMBUCO TRAMWAYS & POWER CO. (LTD.) (126,731.)—Reg. 


Jan. 24, capital £1:000,000 in £1 shares (400,000 preference), to acquire 


or construct, develop and extend any tramways, railways or light rail- 
ways, to equip, work and maintain the same with electrical or otber 
power, &c. First directors are Eugenie Dodsworth, Follett Holt, 
E. G. Filho, H. K. Hevland Wm. Higgins, S. Jones and Henri Marechal. 


MORTGAGES AND CHARGES. 

I. T. C. (LTD.)—A memorandum of satisfaction to the extent of 
e idm of debentures, dated July 26 1910, securing £3,000, has been 

led. 

VARLEY MAGNET CO. (LTD.)—Particulars of £2,500 debentures, 
created Jan. 21, 1913, filed pursuant to sec. 93 (3) of Companies (Cou- 
solidation) Act, 1908, amount of present issue being £1,400. Property 
charged : Company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


CITY NOTES. 


MEMORANDA Feb. 13).- Bank rate 5 per cent. (since Oct. 17, 1912) 
Price of silver, 28% per oz. Consols 711—711 for money ; 711, 71? for 
account. Conso's Pay Day, March 3; Stock and Shares Continuation 
Days, Feb. 25 and March 1l. Ticket Days, Feb. 26 and March 12. 
Pay,Days, Feb. 27 and March 13; Mining Shares Carry Over Day, 
Feb. 24. 

METAL PRICES.— Messrs. J. B. Gamham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date Feb. 11 the following as the 
present basis prices of i 


NEW METALS. per lb. | per ton. 
Solid Drawn Brass Tubes... 9d. SDeltGp- 12e piretss vo £25 12 6 
Solid Drawn Copper Tubes 10id. | Antimony ............ £39 0 0 
Brazed Copper Tubes ... 102d. 
Brazed Brass Tubes ..... . lod, OLD METALS. 
Brass Wire ................. . sd. Clean Scrap Copper ....£62 0 0 
Copper Wire.................. l0id. | Braziery Copper Scrap £56 0 0 
Rolled Brass ....,......... . "jd. | Old Brass, clean ......... £12 0 0 
Brass Sheets.................. Sid. | Old Lead, less 4 lbs. 

per ton. OW uisa seas DXEM EY DES £15 0 0 

‘opper Sheets ............ £85 00 ^ Old Zine ................-. £20 0 0 
English Lead............... £17 50: 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The directors recommend 
a dividend for the half-vear to Dec. 31, 1912, at rate of 6 per cent.per 
annum on the ordinary share capital, siaking 5 per cent. for the year 1912, 
after paying debenture interest and placing £13,626 to depreciation fund, 
£704 to debenture premium redemption fuad, writing off £1,089 from cost 
of extinction of founders’ shares, £1,009 from cost of purchase of Cadoyan 
Electric Light Co., and £1.352 off cost of investments ; carrving forward 
£2,832, subject to audit. "The dividend is the same as last year, and will, 
be payable on the 15th prox. 

W. T. HENLEY'S TELEGRAPH WORES CO. (LTD.)—Subject to audit the 
directors recommend a dividend payable on March I next on the ordinary 
shares at the rate of 15 per cent. (tax free) including the interim dividend 
of 5 per cent. paid August 31 last. 

KENSINGTON & ENIGHTSBRIDGE ELECTRIC LIGHTING CO, (LTD. )}—The 
directors have decided to recommend a dividend at the rate of 10 per cent. 
per annum for the half-vear ended Dec. 31, 1912, making, with the 
interim dividend paid to June 30, 1912. 9 per cent. for the year 1912. 

METROPOLITAN RAILWAY CO (LTD.)J—At the adjourned meeting of 
stockholders on Wednesday a resolution in favour of acquiring the under- 
taking of the Great Northern & City Railway Co. was carried by a large 
majority. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO.(LTD).—The directors 
propose to distribute in addition to the interim dividend of 5 per cent. 
paid in July last, a further dividend of 10 per cent., together with a bonus 
of 12s. per share, making 20 per cent. for the year, against 17} per cent. 
for 1911. 


tuEUTHIO TRAMWAY AND RAILWAY TRAFFIO 
RECEIPTS. 


+ LAST 
Jk. LINE. Week 3 Inc. or Dec. AGGREGATE, F pw NAME. - 
vas L (a) No. el dictan pe aa 
f* m^ n Aberdeen Corporation.....| Feb. 5 1,426 | + 162 56,169 |+ 1,123 Electricity Supply. 
9 Le Bt... * Airdrie. eco" 9294* Jan. 31 291 + 42 5 1,362 + 218 10 5 Bournemouth & Poole Elec. Su» Ord..... 91 —101 
` A "ls. ^ Anglo-Argentine ececc(ccocc]eo e ) .. 5 òè ee .. 10 4/6 Do. 4} per Cent. Cum. Pre eeeeeesece 81—91 
eg Ashton-under-Lyne .......| » 8 413 | + 54] 46 19,503 |+ 671 10, 6/0 | Do. 6 per Cent. Cum. Second Pref. ......| 10 —10} 
Ayr Corporation. ... «es e* "i 8 201 | + 25 | 38 12,530 |+ 375 | St. % | Do. 44 per Cent. Deb. Stock (red.) . 96 —.8 
& La Barnsley .cccscces Pap nm Jan. 31 202 | + 29 5 870 |+ 88 5| 4/6 | Brompton & Kensington Elec. Sup. Ord... 35 —91 
T Barrow .... enne » 9l 347|4- 53 5 1,431 i+ 133 t| 3/6 E 7 per Cont. Prol Losassodeda ANA» 84 —9 
Bath Electric Trams, Ltd... sal Pep, B5 680 | + 98 6 4,250 |+ 302 || S". | 49 lec. vd Pp Guar, Deb. Stok. 95 —98 
es Birmingham or ner aes » 8] 11,455 | + 2,297] 45 | 490,363 |+ 135,637 5| 2/ Chains deed End & City) El. Sup. Co| 44—5ł 
- Birmingham & Midland» Jan. 31 961 | + 124 5 4179 |+ 431 | 5| 2/3 Do. 4$ per Cent. Pref. ......... oce 4« —4d 
m Blackpool & Fleetwood. . EE Pa ji si ds "m St.| 4% | Do. 4 per Cent. Deb. Stock (red.) . 92 —94 
2 Blackburn Corporation.. Feb. 5| 1,064| +  190| 146 53,747 |+ 1,685 | St.| 44% | 1Do. Do, 4f per Cent. Deb. Stock (red. apes 100 —102 
Bolton Corporation ....... » 9| 2,503} + 235| 45 116,322 |+ 1,620 B ty UNE a Cum. um 3t—41 
Bombay .......eceo rrt Jan. 10] 3,250] + 98 2 4,158 |+ 92 5| 2/0 Chelsea lectric Supply Ord. ............ 41—51 
1 Bournemouth Corporation .| Feb. 5 1,477 | + 211 | {44 82,359 |+ 2,694 || St | 44% | „Do. 44 per Cent. Deb. Stock (red.) . 96 —99 
E. Bradford Corporation ..... » 8 5,338 | + 602] 45 249,504 |+ 3,491 || St. Chiswick Elec. Supp. Corn Ist Mort. Db. 8) —92 
Brighton Corporation .....| , 9 771 | + 12| 45 45,822 |— 812 1C| 6/0 | City of London Electric Lighting Ord.. 171—184 
*Bristol Trams & Carriage...| , 7| 62944]| + 1,298] I5 3,665 |4- 37,455 10| 6/0 |. Do. 6 per Cent. Cum. Pref. ..........| 121 —131 
l— —!: Burnley Corporation.......| 45 8 1,528 | +° 234 | 24 37,481 |+ 4,119 [| St.| 5% |. Do. 5perCent. Deb. Stock (red.). . 116 —i20 
Burton Corporation .......| 4 9 265 | + 7| 45 12322 |— 406 | St. 4 Do. 4} perCent. 2nd Deb. Stock (red.)..| 100 —102 
Bury Van ndn ethos " 9 1,248 | + 131] 45 58,298 |+ 691 10| 4/0 | County of Londan Elec. Supply Ord. ....| 1t}—12 
JRTGAGES & CHAK — Calcutta Tramways Co. ...| » 98623690 | -83,42 | .. n (0| 6/0 | Do. 6 per Cent. Cum. Pref. e| dE-I2: 
j Camborne-Redruth .......| » 8 ] + 9 6 804 |+ 84 | St. d4 Do, 4 per Cent. Deb. Stock (red. $ ....| 104 —106 
——À Cardiff Corporation........ T 8 2,473 | + 263] 45 110,968 |+ 570 || St Do. Second Deb. Stock ..............| 98 —10! 
i Central London Railway ... P 8 5,206 | + 140 6 33,266 |+ 2,379 5 .. | Edmundson’s Elec. Corp. Ord. VON RC wks &— 
OM PANIES. City & South London Rly. | , 9| 2917] — 547 6 18,474 |— 2,236 $| ..| Do. 6per Cent. Cum. Pref. ...s. 4} 
" > Cork Electric Trams Co....|  ,, 6 428 | + 40 5 2305 |- 57 | St.| 44% | Do. 4 per Cent. Ist Mort. Deb. (red). 82 — 
è OTIR © I 2 Croydon. éasusswesess seus Jan. 31 1,464 | — 74| 44 78,148 |— 809 5| 3/0 | Folkestone Electricífy Supply Co. Ord. . 44}—5} 
T WEAR, Devonport & Dist. Trams . » di $04 | + 65 5 2,343 |t 192 5| 2/6 | Do. 5 per Cent. Cum. Pref. .......... 41—5 
anene Dover Corporation......... Feb 8 195| + 11 45 10,888 |- 527 ||| St. 44% Do. 44 Ist red yon (red) .e...i 99 —9 
^ dod Dublin & Lucan Railway.. n 7 108 | + 15 6 613 |+ 7 5| 4/0 | Hove Electric nang -————- 74 
, 4 iet Dublin United ..ccssescce i 7 5,504 | + 619 6 30,091 |+ 1,690 || St. 44% Isle of Wight Co. Deb. Stock ..| 88 —91 
I &l 4 bis. Cdi Dudley-Stourbridge ....... Jan. 31 824 | 4-2 125| ..5 3,563 |+ 439 $ 70 Kensington & Knightsbridge Ord. ...... 71 —8 
^ Dundee Corporation ....... eb. 5 1,195 | + 95 | 38 46446 |+ 1,588 56 Do. per Cent. [St Pref. ............ 5 —5 
mV oO iM - East Ham Council.........| , | 8| Lill|4 66] 45 49009 |— ' 397 || St. | 4 *Do. 4 per Cent. Deb. Stock (red.)......| 90 —93 
à L AL, Exeter Corporation ..... oo] o» 7 276 | + 3l | 45 14,633 |— 673 || St. | 4 Kegsington & Kngtbg. Co. & Medea I Hill 
A Gateshead & Dist. Trams...| Jan. 31 1,061 | + 78 5 4612 |t 227 | Co. (Joint Station) 4% Deb. S (red.).| 91 —G4 
pass Glasgow Corporation ..... Feb. 8| 19,83 | + 2,133 | 36 685,801 [+ 2,281 || St. | 4496 | Kent Elec, Power Co. are. Deb. Stock ..| 76 —80 
wu» v - Glossop Trams .cscccseces " 8 124 | + 12 6 728 |+ 5l 3| 1/6 pa pisa. di ui ME E Ada Rs là —-2 
' Jl P s Gloucester Corpn "ecc tn. * s are $ eb a = 5 3/0 6 per Ce EE TITTIE 5 —Sl 
, Gravesend-Northfleet ..... Jan. 31 208 | + 25 5 920 |+ 57 Ih St. | 4% Ge 4 per Cent. Ist Mort. Deb. ........| 39 —92 
2 32. 2 Great PR de pti Rly. ie a 1539 | — 212 6 9,368 |— 1,165 : 22 j de he Dee x Olen P EAS 3 a) 
Greenock & Port Glasgow...| Jan 1 750 |+ 99 5 3,149 [+ 318 2 Do. per Cent. Cum. Pre — 
AND CHARGES Halifax Corporation....... Feb. 4] 1824| + 3661944 | 90,111 |+ 2,782 | St.| 4 | per Cent. Deb. Stock Ist Mort...| 97 —100 
TUM +> Hastin 4 ^ d Trams Co.. " 6 675 | + 72 6 4,412 |+ 187 |} St |3 'Be per Cent. Mort. Deb. Stock red.)| 84 —86 
T Hong Kong......... zm " 8 | $11,682 | +$1.008 | $6 $34,412 |— $25,425 "T io Midland pep oly farP. at ar ort.Deb:| 93 —101 
- acidi, Ma Huddersfield CorptL.s s vos ea B 1 2,028 | + 380 |. 46 88,802 |+ 3,218 | St-| 44% | Newcastle &District E. į Mt. Db. St. 82 —8d 
Hull Corporation ........* i 8 3,034 | + 112| 45 135,185 | 2,251 5| 2/6 | Newcastle Elec. Supply 5 per Cent. non- 
r Ilford District Council ..... Sa : "m ae NA, | um. Prol, eosíveessewhvé4b AT eA 441—4 
san s n Ilkeston District Council...| ^, 5 114 | + 2| 45 5,082 |- "823 || 100 y% Do. 44 per Gent. Ist Mort. Deb. ...... 94 ar 
"wx Ipswich Corporation....... ei 8 354 | + 34 | 44 19,851 |t 105 ||| 100) 5 North Metro. Elec. Power Sup. 5 Morts...| 934 —1024 
»55* «35 Isle of Thanet Co... ....... » 8 283 | + 39 | 19 5939 |- 30 10} 6/0 | Notting Hill E. L. Co. 6% Non.Com.Pref| 9 —10} 
u^ PE JarTOW. ooo eios hoe nu Jan. 31 126 | + Y 15 5 518 |t 32 5| 3/0 | Oxford Electric rebos VE RRERSUESC ERE E €i —6l 
bui QE yn i Keighley Corporation ..... i E: à os M A St. | 4 Do. 4% Deb. S —— Re 5674—91 
slt Kidderminster & District... 4-1 9? | + 9 5 396 |t 16 5 5 St. E n & Pall Mal Elec. DNE ov 91 —91 
TE Kilmarnock Corporation...| Feb. 8 157 | + l6| 38 6311 |- 88 5| 3/6 7 per Cent. Pref. ......... eet PETS 61—71 
= Kirkcaldy Corporation..... L EN Ee St. | 34% wf ede er ra it Stock ( ...| 84 —87 
n Lanarkshire Trams Co. .... " 6 1,423 | + 134 5 8421 |t 356 S| 2/0 smithfe c Sup. ee #—1t |, 
Lancashire United.........| , 5| L323|- 219] 5 6790 |+ 522 ||| 4| 4/0 | South Ladon Ses pply Ofd,......| 21—3t 
"Leamington oss» ores à và = i i sii St|5 Do. 5% IstMort. Stoĝk (red.) í 97 —100 
Y NOTES. Leeds Corporation......... Y 8 2,2285 | + 732| 45 351,111 |H 13,575 1| 0/8 | South ry o. Elec. Lt & wer 796 Ist Pret l4—1i 
Leicester Ccrporation ..... j 8| 2735| + 268 6 14,899 |} 1,226 1| 0/7; | Do. Cent. 2nd Pref. ............ ii — 
—— ! Leith Corporation... . .. Wd 2m. ud 635 | + 80] R8 26012 |+ 997 | St.| 4495 | Do. UA Deb. Stock et INIMA DOR Ra SEE T 
s 3 or o EY ' Lincoln Corporation....... » 8 128 | 4- 10] 45 9,793 |- 33 5| 1/3 | Urban É ettric Supply Ord. ............ [3 
Mi "e hy m Liverpool Corporation..... ds 1| 11,861 | + 1,090] $4 55979 | 3,488 5| 2/0 | Do. SperCent. Cum. ef. ex 3/- in Cert: 2 i 
au o! Race Xn Liverpool Overhead Rly....|  ,, 9 1,594 | + 132 6 9,682 |t 771 | St. | 4k -Do. 4} per Cent. Ist Mort. Deb. ......| 944 —871 
«tac aod Sel Llan a er oan Bay Ry. is 7 142 | + 27| 10 1464 |t 109 110 Waste Heat & Gas Elec. Gen. Stations ..| it —l% 
wr, Fe a? London County Council ...| ,, 29] 40,432 | — 261 | 143 /1,828,809 |— 87,540 5| 4/6 | Westminster Elec. Sup. Ord............. ei —t 
TA hare OS London Elec. Ry. Co......| p 8| 14255 | — 550 6 89,495 |- 855 5| 2/3 | Do. 4% per Cent. Cum. Pref. ..........| *i—5t 
aix = London United...........| , 8 99|-- 318] 6 32450 |+ 1,023 i 
Lowestoft Corporation..... » 8 137 | — 11 18 3,162 |— 2 
oe Maidstone... esee eee B oe ee .. .. ee m 
e caf Manchester Corporation ...| , 8| 16,388 | + 1,261 | 45 | 757,437 |+ 30,931 Electric Railways and Tram vays. 
TE- Mersey Railway...ccccsees s 8 2,263 | + 120 6 13,582 | 778 
Merthyr ccccsvcsvecccceces Jan. 31 218.) + 38 5 896 |+ 1| .. | Bath Elec. Trams Pref. Ord. .....eceee an 
Metropolitan Dist. etti d Feb. 8B | 13035 | + 371 6 79,948 |+ 3,716 1| 0/6 | Do. 5 per Cent. Cum. Pref. TETTE = 
Metropolitan Elec. Trams...! Jan. 31 8,424 | + 767 5 37,352 | 1,687 | St 4 Do. 4 Pist Mort. Deb. Stock (red.) ....| 7 l 
T Middleton .. «seen » 3l 204 3) 5 1,265 |+ 121 | St. te B'ham Dist. Power & Trac, 44 Ist Deb. Stck| 8? —91 
Seon Nelson Corporation ....... Feb. 8 apa TFT 8,865 |+ 679 | 10| 4% | Bristol Tramways & Carriage Ord. ...... Dm 
Ens Newcastle-on-Tyne Corpn..| , 8| 4696| + 640] 46 201,335 |+ 7,412 10, 49 DA. Quit Prok verra anm n wn n—71 
iut Newport (Mon.)........ e. . T "S cs a a St. | 4 Do. 4 per Cent. Deb 109 —102 
(n; Wee Northampton Corporation .| ,, 7 530 | + 61 | $44 24,285 {+ 204 if St.| .. BiitishBlectricTraction6% PÉ Ord. NonCum| 101—124 
i á Oldham, Ashton & Hyde...| Jan. 31|  571|+  53| 5 2450 [4 TIS St | ae | Do Dol Ond Skeserseseneesnevosacs| METO 
EN ud Oldham Corporation.......| Feb. 9 | 2,019 | +  262| 46 94,343 |+ 6,234 || St.| 6% | Do. 6 per Cent. Cum. Pref. ..........| 804—537} 
Ei Perth (N.B.) Corporation...| ,, 5 152 | + 13}. 38 6,474 |- 325 lI St.| .. Do. 7 per Cent. Non Cum. Pref. ......| 3:4 —3?. 
na SS Perth(W.A.) Elec. Trams...| „ 7] 1,110|+ 228| 6 11,989 |*' 1,256 | St. | 5% 5 per Cent. Perpetual Debs, ......| 91 —95 
T srt Peterborough ........ ee Jan. 31 118| + 12 5 5 + 38 || St. | 44% | Do. per Cent. 2nd Deb. Stock ......| 77 —8l 
VI Portsmouth SPREDU, e| Feb. 1 1,706 | + 239| 44 93,152 |— 4,090 ||| St. | 3% | Central Poches Ordinary Stock ........| 81 —83 
: Potteries .... eer Jan. 31 2,122 | + 240 5 9.08] |+ 767 | St, | 4 Do. 4 per Cent. Pref. Stock ..........| 84 —86 
| Preston Corporation. s rises Feb. 5 785 | +  153| 45 37,302 |+ 2,093 | St. [4195 | Do. 48 per Cent. Pref. ......... e... | 106 —108 
Eur Rotherham Corporation ...| ,, 5 899 | + 268 | ||44 35,568 |+ 34790 I St. | 2% |, Do. Deferred Stock ................| 81 —83 
Rothesay..-cccccceccceeee! Jan. 9I 4l | + 3 5 247 | + 42 [| | 48 Do. 4:per Cont. Debs. eiie eve cono ...| 93 —100 
o Salford Corporation isesi | Feb. 10 | 4,8832 | + 376 | 45 | 225415 |+ 5,473 || St-|14% | City & South London Rly. Con. Ord. ....| 374—334 
wd i pedi Shanghai ... «een » 5 | $18,200 | + $3,665 5 $86,982 |+ $14,445 [ St.| 5 Do. 5 per Cent. Perp. Pref. (1891) ....| 107 —10? | 
e L70 A Sheerness .ccccerevsceves Jan. 31 46 | + 4 5 203 |+ 12 [ St. | 5 DOs: 1095) dise $9424 404 9*9» FERA m 
diente p v Sheffield Corporation .....| Feb 9 7,520 | + 1,120 | 46 313,655 |+ 16,411 St.| 5 Do, C190). saiten a CE 9 o 2 
m due rel Singapore Trams ......... " 8 | $13,468 | + $3,454 §6 $66,583 |+ ,907 |l St. 5% D (1903) MR RAM D s 
ea South Metropolitan .......| Jan. 3l 200|+ 88| 5 3,194 |+ 218 [| St. | 4% 4 per Cent. Perpetual Debs. ...... 97 —33] 
' Tb Coulee South Staffs sesesesesesee » 3l 962 | + 152 5 4,350 |+ 713 10| 6/0 Dublin United Trams, 6 per Cent. Pref. ..| 12 —13 
JE Qus Southampton..erererevees Feb. 5 1,150 | + 141 | 44 55,398 |+ 144 || 10) 5/0 | Gateshead & District Trams Ord....... 8t—3 
IM Southend Corporation. T » Oo 938 | + 153] 45 34,710 |+ 4,123 10| <. | Gt. Northern & City Rly. Pref. Ord. (4%). 2} —2 
a Southport Tramways ..... Jan. 31 228 | + 22 5 1044 |4- 125 1! 73d oes & District Elec. Trams, 6% C.P k— 
' Stalyb'dge,Hythe,&c., docta Feb. 8 690 | + 73 | 45 29,980 |— 4,363 | St. 44% 44 Deb. Stock sccsssiascaccasass| OF. 744 
i M Stockport S18 6" 9/0090. € € » 7 Laie + .134 45 55,566 t 2,434 10 ee rude Tramways Ord. eee 5025 44 zal 
Sunderland Corporation. . " 9 1371 | + 145| 45 59,157 |— 552 10! + Do. 6perCent. Pref. ......... eee 8 —8 
Sunderland District ......| ,, 5 518 | + 189] 14 7,043 |+ 723 || St. | 4196 | Do. 4% per Cent. Debs. ............ 81 —83 
Swansea Trams ..... .....| Jan. 3l 1,145 | 4- 94 5 5,075 |+ 341 | £5.| 2/6 | I. T. Thanet E. T. & Lt. 5 per Cent. Pref.. 2) —21l 
«co (Hy 20490 Corporation......| Feb. 5 147 | + 7| 43 6,985 |— 276 || St | 496 | Do. 4per Cent. Deb. Stock .......... 5 —8) 
ost gL gs -TagntoU oss cearer cesses Jan. 31 43/+.. 8| 5 200 + 25 | 10| £5 | Lanarkshire Tramways ............-.-- 9¢—10} 
T oe , Tynemouth and District | » 9l lit 2) & 664 |+ 110 | St. | 5% | {Lancs Utd. Trams 5% Prior Lien Deb. Stk| 78 —80 | 
| pre Tyneside Tram Co. ...... Feb 5 454 | + 75 6 2,4163 |— 51 Il St.|4 pw cx e 4% Deb. Stock ........| 9S —97 
ai . ©’ Wallasey Corporation ec uw 999 | 4- 93] 45 49,653 |+ 12 | St | 4 Do. S PIE ise dan PER EAE 78 —80 
vica Walsall Corporation ....... » 8 619 | + 68 6 3,339 |+ 202 To EA oe Mel Trams, 5% Cum. Pref. 4b —54 
"int quU Warrington Corporation ... » 6 450 | + 61 45 19495 |+ 1,315 [| St. | 496 Do. 4per Cent. Ist euin Deb, Stock . 63 —72 
ier up West Ham Corporation.... " 6 2,577 | + 204 | $45 117,805 |— 3,569 || St | <. | Mersey Con. Ord. Stock ........... eee. 4 —6 
MT 4L 1l- x Weston-super-Mare..... ...| Jan. 31 26 | + 3 5 126 |+ 14 1| 6d. | Metropolitan Elec. = saan rts case 72—1,\ 
NU aid ee. Lan Wolverhampton Co. ...... »w od 495|+ 8l 5 2114 |+ 265 1 on Do. 5 ib por Con Cum. Pref. ..........| 1—i 
j antt 2^ Wolverhampton Corpn.....| Feb. 6 | 1014| + 132] .. is Ab: per Cent. Deb. Stock.....,....| 8) —92 
l - , * Worcester. Vw 8.6/0 vo» Dt P. R0 Jan. 3l 236 T 36 5 1,098 + E Sr Cent. Db. Stock . EEEE ET ETET) 34 —97 
e”) y 4. Wrexham.. pq mci ve q NN " 3l 106 t 9 5 450 + EE EA m s tan Railway Consolidateu emee 621 —53 
bet, cis om. _ Yorkshire W.R. Trams ....| Feb. 9 1595 | + 431 6 7,906 |+ 
a orkshire Woollen District.! Jan. 31' 1,096/+ 141 5 3,065 4 
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j -LAST Pete * RATE Drvrpaxp Buosnass Last 
à NAME. Wet. | Par cart. "py WEEK TO Divi- NAME. 
S SEND . Feo. 12. | Ynev. EL 12, DEND 
>| Low 
Electric Railways andTramways—|Continued. | £ & d. est. | est. 
St jx t Rly. Surplus Lands Stocks | $1 —3 |4 7 O| Fob. Aug ABE Telephones. 
St |3 [Do 3 per Cent." A" Proferense....| 83 —8$ |4 2 3| Fee Aus | Bb. '2$ = "Gol Trust $1,600 4 par Cent. Bda 
St D. oat oer Gon Denture Sick eS 57 a 66 ast fale 87 86 |; ‘ 4% Cons. Bo Bebe 
6 n [IEEE eret 
St. Do 3 per Gent." A "Deb. Stock ,...| 84 —a6 |4"1 3| Jan Ju; 86t) 85 37 | cn agio- Portug o Tel. 5% 1s Ist Mt. Db. Stk. 
St. | .. | Metropo tan District Railway Ord. ....| 40 —40i : eb, Aug | 4! fr; 40! ephone ......- 
St. Do. 4j First Pref.......... 89 —91 |419 O| Feb, Aug | 994 .. 5% | Cuban Telephone 5% Ist Mt. Con. Bds... 
St. 34 tDo. Konted Ext. Pref. (Int. Guar. by 0/73 a Hips are rare se rececocs 
Und. Elec. Riys. Co. of London, Ltd)! 75 —77 | 41! O| Feb, Aug, 75| -* 2i? | MaWohal Talechoke Co DONC Since 
St. Do. 3 per Cent. Consoltd. Rent-charge| 72 —74 | 4 1 Oj Jan, July | Z © e^, | New York Taek, eis EE: 
St.| 4 Do. 4 per Cent. Midland Rent-charge| 97 —99 |4 1 0 | Jan, July | 878) .- On trt aaa act yr. Bnds... 
St, 4 Do. Guar. Stock 4 per Cent. vous Ea 86 —é8 4 11 0 ar, Se . 875 86 0 i Da 6 e CAU CUM **5069099090009000 
St.| 6 Dc. 6 per Cent. Perp. Deb. Stock ....| 139 —:41 | 4 5 0 | Jan, July | = | » o De fe crc ce 
St. | 4 Do. 4 per Cent. ers seamen d 4 4 0} Jan, Juy | **| œ 4 oT 4 per Cent. tock.... 
1| 83d. | Potteries Electric Traction Ord......... »m 8 0 Oj| April, Oct} p| + eases of RAE Do S Db. Stk. (red.) 
1| 0/6 | Do. Sper Cent. Cum. Pref .......... + 613 0| Feb, Aug | 3 ss 5 River aed ite 190,000 p 
St. Do. dp par cone Dan. Stock ....... 85 5 2 0| May, Nov| ° vé as De Dee um. jewaeeenee 
se! 1 ar mir 2o eee ee Cm, Pref "m t i : , or oe ee % 9.9 OD 0:9 em 0309 0€ 
10) .. Undergd. Elec. Rys. Lon. Shares ......| 4}—44 ER um 7| 4H| 5 Financial Investments, 
ee 95 Do. b Bonae e€0999200*9 900900090 98 —100 4 10 0 ee 99 7 i 
ae Do. 6% in. bds.....ccecece-cccceee| 94 —95E| 2 2 0 | June, Dec | % | 94 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 
5| .. | Yorkshire (W.R.) Elec. Trams, Ord. .... i1 36 March ..| °° oe 2/ C Anna ee re 
5 1/6 Do. 6 Cent. Cum. Pret. ecco coí0ec0 2 i 4 12 4 e- "s re 3/0 6 per Cent. t. Pref. ** 020069007 
St, 4 Do. per Cent. Ist Debs. ..........| E0 —84 |5 7 O | fan fuly | °° ve 6% Submarine Cables Teast (Gort) winvewias 
Electric Manufacturing, &c. Colonial and Foreign Electricity 
St ux Anchor Cable Co. 44% Deb. Stock ......| 98}—100j1 4 9 6 = =| a Railways, Tramways, &¢. 
1 1 Aron Electricity Meter Ord.. eoeeonoeeeeeeod j 8 0 0 ee@ -a T 
1/0 Do. 6% Cum. Pref. ......... ee eer 3-0 7 3 O| April, Oct} °° oe 29 naroon 5% Cam, 1st dius icu 
100 Do. 1st Mort. Con. Dbs.. 85i —914 |5 9 6 2s co | o 2p Sij 9e Cum. 2n erc 
1| 0/7; Automatic Telephone Mfg.Co. 695m. Fel 14—l ve MK FEET 4 Do 4% Dob. ox Pet capa E 
1| 1/41 Paese Wilco M MN | 34-3 4 5 O | April, Oct ki 35 Do, 48% Dəb. Stock] ..ccccccccecs 
1| 0/7; Pret. My E rs | o: BSt| 5% | Do 5* Deb. Stock ...... essen, 
5| 4,0 British Insulated & Helsby Cables Ord... 5 !2 9 | July, Feb 8t ^ SpiSt.| 5 Auck!an? Eiec. Trams 5% "Deb. ( (red .. 
9$ 3/0 | tDo. Oper Cont. Pref.......... eee St—6k | 4215 0 | Jan, July | ġa) °° 4/0 | Brisbane Plec. n vestOrd a cccsn 
St 4 Do, Cent. 1st Mort. Deb. (red.)..| 102 —104 | 4° 6 6 | fan, July | 102| .. 2/6 | Do. Spsr Cent.Cum. Pref. .....s.o..] ` 
St. 2.) Do, 5% Mort, Deb. Stock .........* 10i —103 | 417 0 Eni AP 4} Do 4}per Cent. b. Prov, OOTES «e 
1|309d| British L. M. Ericsson Mfg. Co. 6 9% PE i—i} |5 6 6 i lw} .. 3% | British Golumbia El. Rly Db. Ord... 
St. | 44% | British Thoms’n-Houst’ n 44% int MeL tD | 29 41! 6 | Mar, Sept | °° ` 5 tDo Pref, Ord. Stock .....c-ccccees 
Ij e British Westinghouse 10 —ł ES Feb, Aug | **| = 5 Do, 5% Cum. Pref. Per. Stock . 
100} 6 per Cent. Prior Lien Dbs. (red.) | 100 —103 | 5 16 0 Vs se| a Do 4$ per Cent. Ist Mort. Dbs....... 
SL | 4 Do 4 per Cent. Mort. Deb, Stock ..| 58 —! |3 5 6 Jan, July | St -- Do Vancouver Power Debs. ........ 
St. T1 Brush Elec. Eng. Co. Prior Lien Deb S 73 —8 |6 8 0 n a es Do t% Perp. Con. Deb. St....... 
St. Hi Dc. 4j96 Perp.ist ea Eder esc s| 40 —45 10 O O | Mar, t ee ce 5 Buenos Ayres Lacroze Trams ist Mt. Db. 
St % Do. Perpetual 2nd eoeoee 23 —32 14 0 0 Jan, ] y 2:2 ee e tBuenos Ayres Port & City Tram, Ist 
T 3/0 Callnders Cable Con. Ord ec«ocí(09009069009 11 -—-11ii 6 8 i | Jan uly . s Deb. 3toc« TX **.900000090€ 
t| 2/6 per Cent. Cum. Pref... 4t 417 € | Jan, July| °° oe 4 2/6 valouta Tramways a to 137,610) sd bees 
SL|4j96| Dc. 4 per Cent. Ist Mort. Debs. (red.)| 97 —1 410 9| Nov, May | 3; Do Sper Cent. Cum. Pref. .....e eoe 
i| 2/6 | Castner-Kellner Alkall Co. . «| 33H (5 5 2 | May. Nov | 33 JE ; Do. 4% Ist Deb. Stock (red) .:.... 
St |.. | Do. 4j per Cent. Ist mort. ‘Deb. (red.)..| 103 —i 4 5 0| Feb, Aue 10 Wo Zape Electric Tram Shares ...... 
i Consolidated Signal Co. ...ccccesecess| J—}s (13 o U | April, = - , 1/3 | City of Buenos Ayres Trams ged tae 
] 0/7} Do. 6 por Cent. Prof. .cccccsccesccvece a 314 9 April, Oct a, s 4 4 per Cent. Deb. Stock ......... 
3| .. Crompton & Co. (Nos. i to 85,000). - — = | Jan, July| '*| ~ 5% | Colombo Tr. & L 5° Ist Mt. Db..... 
lx] 5% 5 per Cent Ist Mort. Debs. (red.)..| 55 —57 |814 0! jam July | °° | = 3% | Havana Elec. Ry. t 5% $1,000 50 
P1 oe Du. Kerr & Co. Ord. ee-e209909*99009000 [m 6 $ X a ee T oe year Coup. Bds. ee€oc0906000909*9000020999 
“| 0/7} | Da ope Cont cum Hrs T—— 6)7 0| Sept ....| ** . 5% | Hong Kong Trams. Co. 5 per "Cent, Isi 
St 44 Do. 4$ Cent. D " 2X 95 — 8 4 l1 9 Vis July S oe Mort. rt. Debs, *ec00020ceq0e02000900079 
S| .. | Edison & er Uttted (A ^ Sh.) (63 pd. i ^ e Auz| | » «> | Kalgoorlis Elec, Trams. Sh............. 
$ ee Do. (s d). e*-et0900í60000020000099 l —! ee Feb, Au? 64} ne 5 Do. 5 per Cent. “AS Deb. Stock ecce 
Stj 4 Do. 4 per Cent. Mort. Deb. Stock (red.:| ©l 5 |6 3 O0 | June, Des: 64 3 Do. 6perCent. " B" Ditto ........ 
St} 5 Da H Per Cont. 2nd De Deb. Stock ......| 72 —75 | 613 4 ar. Sept | °° oe 0/7} | Lisbon Elec. Trams. Ord.............-- 
«| 38% | Electric Construction Co....esssesesese] lẹ —lġ | 514 O| July ....| oo] e 0/7 po 6 per Cent. Cum. Pref... .. «e. 
2| 1/4$ | tDo, 7 per Cent. Cum. Pret...» e. eee.. 1(—2 7 00! tan, Tuly 8) . $5 Cent. Reg. Mort. Debs. .... 
St | 4% | Do. 4perCent. P:rp. Ist Mort, Debs...) 79 —82 4 17 6 | fan, July | Di[st|5 Madras sc. Trams. 5% Deb. Stock.. 
fu 6/0 General ectric 6^5 cum. Pret. eoeovese SẸ -19$ 5 11 6 une, SR oe. 5 Manaos Trama & Lt Ge 5% Debs... +.. 
Stj 4 Da 6psrcenL ist Mort, Debi. ...... a 4 3| Ma Spt) "| cel 5 Manila Elec. Ry. $1.000 Gd Bonds... 
. 5 Heni- aTala an> Works Ord. wweesveoe 13 —131 5 3 € Feb, Aug oe ee 100 $ Mexico Trams. Co. Com. eoreseren 
*| 2/3 | Do. 44 rer Cent. Pref. .cccscresesece 44 — 1 8 0| Feb, Aug ee eo foe | 5 ! Do. Gen. Con. Ist Mrt. E Gold Bds. 
Si. | 48%] Do. 4 per .en ist Mort Deb. Stack | Cl — 33 4 7 ò Mar, Sept ne se 6 Do. 6% 50 yr. Mort. Bds. 
l4| 15/0 | India Rubber Gut. Per &c Work Ord.| 10 —11 {616 9| Feb, Aug 10$) 10 44% |*Montreal St. Ry. Sterling 4 per Cent. 
1- 370 | Do SparCent Cum Pref..........| 9£—10b | 4 17 6 v2 ee ee Debs. (1922) (Nos. 601 to 2,009) ...... 
10. 4% Do. 4 per Centy Dabs a ee ea BC ae ee 93 —)6 4 3 3 April, Oct baad ee 4 96 Do. do. (Nos. 1 to 4,609) . eoveceves 
St | 5% | Johnson & Phillips 5% - Mt. D»bt.Stk. d mu 6 4 0 un uL ee 0/7 | Perth Elec. Trams Ord. .............. 
à « | Nationa.: Elec. Construction Co ........ —i V. April .. -- oe Do. Ist Mt. Db. Stock ............. 
| +s | Richardsons,Westgarth & C.o, Ltd, Ord] 4-4 T Nov. ....| 74 c 3 Rangoon Elec. Trams. & Supply Co. 6% 
-e Do. 6 Cont. Cum.. Pref.. *9009909909 d ce May, Nov x 2 nin eececee 
St | 44% | Do 4% por Cent. Pzrp. D2b stock....| 67 —:9 |6 8 6 | Jan, July ~ «e mt Kel c9. 4195 Ist Mort. Deb. "Stk. $68 5 dl 
. | Simplex Conduit 6 pər C2nt. Cum. Pref. os aa os ee $ Rio Janeiro Tram, Lt. & P. Co. ....... 
1.| 124 | Telegraph Construction & Malntenance..| 35 —37 | 514 3 | Mar, July | 393 35H.. |5 Do. 30 yr. Gold Bnds......... eee. 
IO 4% | Do. 4 per Cent. Dəb. Bonds(1909)....| 954—984 | 4 1 O | Jan, July} 778) - 5 Da SO yr. Mt. Bnds........... eee 
‘| IVA | Viewers, Ltd., Ord. ccc ccccsesccecece! 245—234 | 411 O a 2i . $24 | Sao Paulo Tramway, Lt. Power...... -. 
. | 9/6] Do, SperCent. non-Cum. Preference. . leig 440 on Ib; 1i 5 Do. S per Cent. Ist Mt. $500 Db. 
31 d Do. 5 per Cent. non-Cum. Preferred ..| 10%.—10/ | 4 13 6 e. 1994 3 595 E en. Perp. Cons. Deb. Stock 
$||4 Do. 4perCent. Ist Mort. Db. Sk. (red)| 93 —101 | 3 19 3 | June, Dsc | 1028] 92 4*6 Tomat Co. Ist Mt. 4$% Ster. Bnds. 
to, S |i Do. fi per Cent, 2nd Mart, Deb rod) eA ad 8| June Doa | iSS fost i city 
^ 95 a Sper Cent. Brd Mort. Debs. p. — 2 P 
1.112%] J. G White & Co. 6% Cum. Pref. ......| 144—154 | 5 14 0 Su ve . Colonial ao dig ul 
| ee Hans & Robinson Ord. eereresececen pE ee | Apr, Oct ee ° poly, 
.*| s+ | Do. 6 per Cent. Cum. Pref. . Ter — ve Aor, Ost | °° . 3/0 | Adelaide re Supply Co. 6% Cu. Pr. .. 
3t | 4% | Do, 4 per Cent. Ist Mort. Debs. ......| 57 — 616 0| May, Nov | ~ eO [t 5 Do. 5% Deb. Stk. ......... cero en 
l tBombay S. & T. 6% Cum. Pref. . 
Telegrapns. %! Da 4b per Cent. Deb. Stk. (red.) - 
1^| 9/0 | Amazon Tele AD 4.4 EE. EN E. —7} 5 6 8 une, Dec. . oe Do. 5 per Cent. 2nd od Dab. Stock.. 
19^ 5 $ per nt CMM ge ae 974 —994 5 0 6 an, uly ETN * Secura Elec. Su ply O rd. ee€*9»09e(000€90 
St | 30/0 | Anglo-American Telegraph ord........ —68 |4 8 O|EMyr,AeEN ce] cs Do. 5% Cum, Pref, ...«... 
St | 39/0] Do. Preferred ........... eese sese] LIOP—1118) 5 7 6 | E[MyAgN| LIA 1194109 Calgary Power Co. 5% Ist Mort. Bnds... 
St 30/9 Do. Deferred ee *o.09*000290€0€ 21 —24} 6 1 0 F,My, gN 4 24t 244 199 Canadian Gen. Elsc. . Com. St. $e» 9 sce 
St ae | Commercial Sable 4 per Cent. Deb. Stk...| 78 —90 |5 0 0 InAp,Jy,O 772} 7ei]102 Dao. 7% Cm Pf.Stock. 
19) 6/0 Cuba Submarine seocccococese| BE—L | 610 O| Feb, Aug | °° e Castner Electrolytic Alkali Co.(of U.S.A) 
10| 100; Da Preference 10 per Cont.. socecevece| 16 —17 |518 O| Fob, Aug, ~ . ist Mort. Stl. Debs. ......... 
s; 2/0 | Direct Spanish Ord. .........e. cce ee 3| 31. |S 6 8 April, Ost , c | lb Elec. Davelopmant Co. of Ontario $599 bds 
Sí 5/0 | Do. lOperCent.Cum. Pref...........|  64—7 7 3 O | April, Oct PN zi Elec. Supply Co. of Victoria 5 per Cent. 
13, 2/9 | Direct United States Cable . 6—71 |6 2 0,jJaAp]yO,| 78 7 Ist Mort. Deb, St. 55 esos HR oes 
10) 48% | Direct West India Cable 44%ReDbird)| 99 —101 |4 9 € | uns, Dec | ,;*,| ,5* Indian Elec. Sup. & Trac. Co......... .. 
St. | 25/0 Eastern Ordinary ................*...,] 132 —1351 5 4 0 | a,My,]y.O 1342) 1324110- Kalgoorlie Elec. Power & Ltg. Ord. . 
St. | 17/6; Do. 3} per Cent. Prof. Stock ........ 73 —3) | 4 7 6 | Ja.My,Jy,O D i Do. 6psrCent. Cum. Pref. .......... 
St | 4% Do dA4perCent. Mort. Dob. Stk. (red.)..| 99 —22 |4 1 6 | May, Nov 3. Kaministiquia Power Ca. 5% Gold Bads 
St. 2/6 | Eastern Extension ......e.seosososoee| 13 —13} 1 5 4 O0 JaAp,Jy,O| 138. 13 Madras E. S. Corp. Ord. PUN PD 
109! 4% | tDo. 4perCent. Deb. Stock . 95 —) | 4 2 6 Feb, Aug | ?»., + Malbourne E. $.Co.Cons. Ord. St as eus 
25| 4 Eastern & S. Af. 4% Mauritius Sub. Debs 98 —101 | 3 19 0 ` May, Nov ~ e [St Do 5% Ist Morte. Dab. Stock . 
10 5/)' G.N. (of Copenhagen) with coup 87 . 23 —3204 | 5 18. 3 Jan, July | œ oo |. Mexican Elec. Light Co. 5% Ist Mort. 
25, 12/5 Indo-European erecere eweecercecece 37 —59 5 10 0. | May, Nov 57$ xd - Gold Bon ds .. REEERE, 
10): SY Mackay Companies Common eeosereoere 85 —8) 9 12 0 Ta Ap, JYO e * Mexican Lt. & Power Co. Com. St. [SEE 
100! 4 Do. Preference ........ «o eese ss, | 08 —72 |511 | faAp,Jy,O}; œ» e [St Do. 7% Cum. Pref. SL... .o cese vos 
1 4/0 Marconi's Wireless Teles. CO. se... eervcece 4% — ty 4 1? 9 April cece 4l . t Do. 5% lst Mort. Gold Bnds.. "TP ` 
1, 3148 | Do. 7% Partipg, Prof, .e.ese.ese, 3à-4 j4 50 " 4, Monterey Rly. L. & P. Co. lst Mort.Db.Sk 
100, 4% | Pacific & Europ'n Tel. 4% Guar. Dbe. (red.) 974 —5994 | 4 0 6 , June, Dec |. -- oe t Montreal Lt, Ht. & Power Co. Cap. St... 
2}; 1/3 | West Coast of America .c.ccssccscocece! 1i —l 4 1 6 ay seve) ve ce Northern Lt. Power & Coal 5% Gd. Bds. 
100 4 Do. 4 per Cent. Debs. 0.0 OD CD OH aD aD oo 9 —9 4 l 7 an, uly aT ee River Piate Elec. Co. Ord. Stk. eee °8 0 
10| ! West India & Panama ...».».e«o«o«.| 3t—3# | 3 14 O | May, Nov | 3!1 3.3 "De. 6 per Cent. non-Cum. Pref. Stk... 
10| 60 | Do. 6 r Cent Ist Prof, | 10 —10$ | 514 O | May, Nov 10% ve 5 per Cent. Deb. Stock ...» «e «eos 
10 6/0 Do, 6 * 9-9 0D aD OD aD 04D om OD we 94—10 6 0 0 y» Nov. eo fe Meis Water & P. Co. $100 Cap. St 
100 5 Doi 5 x Cent em em on cub o @ e» 001 —103 | 4 17 0 i July ee oe fee Do. 5 Cent. $500 Bonds em od ap apo 
st | 4% | Do. å per Cont Deb. Stock (red.) -« e..| 94,.—96 |4 3 3 | jais Dec | Ft] «+ |- Toronto Power Co. 44% Db. 3 u, <0 no on == 
=~ | 48%! Western Union Telegraph Fdg &R.E.Bnd! 374-1095] 4 9 6 e on Victoria Falls Powsr Co. Pref. = = æ 


t Ex. D ridend, 


12) —124 


96 —100 
95} —97i 


132 Z137 


aA an OO Oo oU»oso 
dmn. 
N 


gut oun own 
o0ooooooooooooocooof* 


ot ome ome oh 
Q0 7-00) OQ 0 o0 OD NUo0 


hd» CUP P» d d» O CA CA COR CN A OO AR 


ee paü gut out pon 


[d omo gue ium 


e 
WON VOND OON «7 OO O OA $0 


90g C). 0|. ^ Chinn Ami A ^on bd dsdd Ue de c ^^ SPAM 
N 


Pn a — m 8 o- om pa 
ROYNA: (OUO AN: OW 


O dod leu WNANANTAN PO eo 
—_— om 


OOGw 


Q0990QOQOQ MOOO OoOOQGcCOOÁOOOOO O O OOO OoOOQ OOOOC20000o00000720Q 


oO CO OOCO0OoOOoOQCo0c 


Og Oc OOoOoOOcOoO OCoOoOoOOoco o2 Oo 


Nov. .... 
May, 
Feb, Aug 


Avril, Oct 
April, Oct 
uly 
uly 


F,My, A.N 
une, Dec 
, Nov 


Jan, July 


bns o 


| May, 
Feb, 


F,My,AN 


IHE ELECTRICIAN: 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY. SCIENCE AND FINANCE. 


ESTABLISHED, First Seri:s (Wee uy: 1861; Seoond Series (Weekly, 1378. 


SOM SE TTS OM TM 


No. 1,814. [/5:538.] FRIDAY, FEBRUARY 21, 1913. Prick SIXPENCE "diy" 


CONTENTS OF THE CURRENT NUMBER. siphon recorder necessary. Thus two successive dots 
: aes would be signalled by two currents of opposite polarity.. 
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Government Engineers and Private Work. 


A QUESTION asked in the House of Commons last week 
in regard to Mr. C. H. WoRDINGHAM raises a point of some 
importance to consulting engineers. It appears that Mr. 
WorDINGHAM has been requested by the Leeds Corporation 
to act as their consulting engineer in, regard to certain 
matters. Major ARCHER SHEE asked the first Lord of the 
Admiralty whether the services of the chief electrical 
engineer had been lent to the Leeds Corporation, and, if so, 
why his services could be spared in view of the statement 
recently made that the Admiralty could not spare their 
staff to undertake the erection of wireless stations. Mr. 
CHURCHILL, in his reply, stated that the services of Mr. 
WoRDINGHAM had not been lent to the Leeds Corporation, 
but that he had accepted an invitation unofficially to give- 
an opinion on certain points connected with their electrical 
undertaking on which the advice of an impartial expert was. 
desired. He stated, further, that the acceptance by a 
servant of the Crown of employment such as this, which 
did not interfere with the performance of his official duties, 
was not actually prohibited by the regulations. The 
position of scientific experts in the service of the State 
presented special features, and he saw no reason to interfere: 
with the agreement made in this particular case. 


NOTES. 
fame os 
The Elimination of the Siphon Recorder. 

Our readers will no doubt have noticed a good deal of 
comment in the daily Press during the last few days upon a 
new system of submarine telegraphy due to Mr. JoHN 
GorT, so well known in connection with the Commercial 
Cable Co. Upon reading these accounts we were naturally 
sceptical, and our scepticism was no doubt shared by many 
others. Upon inquiry, however, we find that there are 
certain facts which afford a basis for the articles which have 
appeared, though, as is often the case, what appears in the 
daily Press gives an exaggerated idea. We should have 
liked to have published full details of Mr. GorT's system, 
but unfortunately this is not possible at the present time, 
and we have to be content for the moment with the short 
account which appears in another column. Briefly, the 
system consists in using a current for each signal of an 
opposite polarity from the preceeding and succeeding 
currents. This is a very small modification from common 
usage, but it appears that it results in distinct signals passing 
through the cable instead of signals running together into a 
continuous indication in the way which renders the use of a 
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In calling attention to this matter it will be understood 
that we have no complaint to make against Mr. WORDING- 
HAM personally, for whom we have only the highest regard. 
It must be admitted, however, that if the Admiralty allow 
their engineers to carry on work of this kind it amounts to 
very unfair competition with consulting engineers who 
are not favoured with Government appointments. The 
reply of Mr. CHURCHILL would make it appear almost as 
though impartial experts were not to be found in the ranks 
of consulting engineers. We do not suppose that any slur 
was intended, and certainly none is deserved. It may be 
said that the services of a better man can be obtained at 
a smaller salary if he is allowed to engage in private work. 
But surely a Government Department should be in a 
position to pav adequately, and there should be no lack of 
work; and if, indeed, there is no lack of work, private 
practice cannot be an advantage to the department. A 
similar privilege is allowed by the London County Council, 
only in this case any fees earned go to the Council ; so that 
consulting engineers are faced with competition by a public 
body ! Naturally this sort of thing places the private con- 
sultant at a great disadvantage, as he cannot carry out work 
at such low fees, having to maintain his own office and staff 
for the purpose. It should be realised that it will not 
encourage independent men of high ability to engage in 
consulting work if they are to be subjected to the com- 
petition of those who are in Government and municipal 
employ. The only result of so doing will be to reduce 
the standard to which consulting engineers work. This 
has been found to be tlie case in other countries, where 
the vocation of consulting engineer has become associated 
in a very undesirable way with contracting and manufac- 
turing work. No doubt this sort of thing will now be dis- 
couraged by the various associations of consulting engineers 


that have been formed in many countries during the last 
few vears. 


Testing of Miners’ Safety Lamps. 

ON another page of this issue we give an abstract of a 
memorandum which has recently been issued by the Home 
Office regarding the testing of safety lamps for use in mines. 
This memorandum applies equally to the usual types of 
oil lamp, though there, are also special regulations, with 
which we are more nearly concerned, for the testing and 
manufacture of electric safety lamps. That this should be 
the case is, perhaps, a sort of compliment to the position 
which the electric safety lamp now occupies in mining 
economy, though possibly it is a compliment of a kind 
which some of us would prefer to be without. Regulations 
are proverbially stultifying in their effect. In this case, 
however, we do not think that there can be much ground 
for complaint. Everyone will agree that a mine is no place 
for flimsy apparatus, and that it is, therefore, most necessary 
that no liquid should escape from the battery when the lamp 
is turned upside down, that the switch and other electrical 
contacts should be enclosed in flame-tight enclosures, and 
that the lamp should be capable of being efficiently locked. 
Indeed, our chief complaint is that the rules are not quite 
stringent enough, or, rather, that electric lamps are favoured 
in a way which for their own good seems rather undesirable. 


Every lamp, whether it be of the ordinary or electric type. 


is required to undergo a mechanical test which consists in 
the lamp being dropped a certain number of times on to a 
hard floor. Now, in the case of an electric lamp, it is evident 
that one of the parts most likely to suffer from such treat- 
ment is the battery. And vet the rules allow the electric 
lamp to be so tested with a dummy battery. We may wellask 
the reason of this regulation, for it would seem in every way 
inimical to electrical interests. If the batteries used in a 
lamp are likely to prove faulty, it is as well that this should 
be discovered at the earliest possible moment, and not left 
until they are actuallv being employed—and dropped— 
when the substitution of the real battery by a dummy will 
not be possible. We hope this part of the regulations will 
be quickly modified, for we have no doubt that batterv 
makers will be able to meet any requirements imposed upon 
their apparatus as regards strength. 


poma 


The Institution of Electrical Engineers. 

THE Paper by Mr. A. R. EVEREST, on “Some Factors 
in Parallel Operation " was read before a large audience 
at the Institution of Electrical Engineers last week, 
but received inadequate discussion, only two members 
taking part, & communication from a third being read 
by the President. There was & good deal.of grumbling 
after the meeting, due to the fact that the Paper was on a 
subject very unfamiliar to the great majority of the audience. 
Whilst the Paper was undoubtedly of importance and value, 
we think that it was rather an unfortunate one to choose 
for discussion, and one that might rather have been printed 
in the “ Journal" without being read. A Paper on an 
unfamiliar subject, in order to be of interest, ought to be 
written in a more or less explanatory or educative way. 
On the other hand, unnecessary elaboration is undesirable 
in the * Journal." Mr. EvEREST'S Paper was written rather 
on the assumption that his audience would be perfectly 
familiar with the subject. It also contains some phrases 
which appear rather odd to the general reader, though 
common usage may possibly be an excuse. 
“ cross current will flow . sufficient to consume the cross 
E.M.F. . . inthe synchronous impedance of one machine.” 
How does a current “ consume " an E.M.F.? And what is a 
“synchronous " impedance? Surely “ synchronous ” 
plies a time element, and the expression ‘ synchronous 
impedance,” whilst perhaps perfectly intelligible to some, 
is entirely meaningless to many. 


For example, 


im- 
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Ghent Exhibition Supply Arrangements.— The Committee 
of this Exhibition have made arrangements to supply through- 
out the exhibition buildings alternating current, three-phase, 
50 periods, for lighting on the four-wire distribution system. 
at 125 volts between phase and neutral, and for power ‘at 
216 volts between phases. In addition there will be provided 
for the International Machinery Hall a supply of continuous 
current on the three-wire svstem at 440 volts across the outers. 


Cable Interruptions and Repairs. 
Date of atl aaa Date of 5i Bepum: 

Latakia—Palura ............... May 26, 1910 

Scalamova—Samos ..........-. April 21, 1912 -— 
Marmariza—HRhodes............ April 21, 1912 — 
Bessika—Tenedos  ............ April 24, 1912 — 
Poulocondore— Pontianac...... July 5, 1912 — 

Tokyo Guam.. Sept. 10, 1912 — 

Cape St. James—Doson — Feb. 5, 1913 Feb. 19, 1913 
Bathurst—Bissao .......5...... Feb. 11, 1915 — 
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Royal Engineers (T.F.)—Capt. Maurice McC. Bidder (from 
London Balloon Company, Royal Engineers) has been 
appointed the captain in the London Airline Telegraph Com- 
pany, London District Telegraph Companies, Royal Engineers, 
Army Troops, as from Jan. 16, 1913. 


Electricity Supply in Manchester.— The daily output from 
the three electricity supply stations at Manchester reached the 
record figure of 563,090 units on Friday last. The previous 
record was 550,420 units on December 10, 1912. The normal 
daily output is 480,000 units. 


c.s. ‘“ Mackay-Bennett." —Capt. Larnder, R. D. Legatte 
(watch officer), and James Himmelman (boatswain's mate), 
all of the c.s. “ Mackay-Bennett," were, on Saturday, Feb. 9th, 
honoured by the Canadian Government for a gallant rescue at 
sea. A handsome loving cup was presented to Capt. Larnder, 
a pair of binocular glasses to Legatte and a gold watch to Him- 
melman. A year ago, on the Georges Banks, in heavy snow 
squalls and bad weather, the officer of the watch on the “ Mac- 
kay-Bennett " thought he saw a vessel flying signals of distress. 
A search was made and the schooner * Caledonia," heavily 
coated with ice, leaking and her pumps choked, was located. 
Himmelman put off to the rescue and the crew of six men were 
taken off the disabled vessel and the “ Caledonia " taken in 
tow. Sixty miles from Halifax she capsized owing to the tre- 
mendous weight of ice upon her. 


 Abolition of Practical Science Examinations.—A novel 

suggestion for the abolition of all examinations in practical 
science of a standard below that of the London Intermediate 
B.Sc. was made by Mr. D. P. Berridge, of Malvern, at the recent 
conference of the Association of Public School Science Masters, 
in the course of an address on the value of practical examina- 
tions as tests of scientific knowledge. He suggested that in 
place of such examinations the examining body should refuse 
to admit to any Paper in science those candidates who could 
not furnish a certificate showing that they had spent a certain 
number of hours working in a well-arranged laboratory. For 
some psychological reason, which he did not understand, Mr. 
Berridge said an examiner seemed to take far less care in the 
preparation of a Paper at the working of which he would not 
be present, than in that of one at which he would see the candi- 
date at work. Practical examinations on science were abso- 
lutely unsatisfactory if conducted in the absence of the actual 
examiner. 


Electric Locomotives for French Railways.—According 
to “The Times Engineering Supplement" eight electric 
locomotives of special design to work on the standard gauge 
lines included in the electrification scheme laid down in 1908 

_ by the Compagnie des Chemins de Fer du Midi are now being 

built by the Ateliers de Constructions Electriques du Nord 
et de l'Est, of Jeumont, on the Belgian frontier. These loco- 
motives, which are of the 2-6-2 type, with coupled wheels 
1-40 m. in diameter, weigh 85-3 tons in working order, of 
which the driving axles carry 54 tons. They are designed to 
develop a power of 1,500 H.P. and a maximum speed of about 
45 miles per hour. In tests carried out on the section from 
Marquixanes to Villefranche, 5-3 km. (34 miles) long, one of 
these engines hauled a train of 280 tons up a gradient of 1 in 60 
at a speed of 25 miles an hour with a consumption of 1,100 kw. 
and a line of voltage of 10,300 volts, while with a consumption 
of 850 kw. and a line voltage of 11,300 volts the speed was 
374 miles an hour with a load of 1(0 tons. With a load of 
280 tons a speed of 20 miles an hour was attained in two 
minutes up the same gradient of 1 in 60. 


Conversion of the Saxon State Railways to Electric 
Working.— This question, according to the “ Railway Gazette,” 
will shortly be considered by the Saxon Chamber, though not 
for the first time. As far back as 1905 a scheme for the con- 
version of the Leipzig-Dresden-Bodenbach Railway was pre- 
pared by one of the largest electric concerns, but was finally 
dropped owing to a lack of sufficient guarantecs as to its 
economic results. However, improvements made since then 
in electric motors, in the economical production of electric 
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energy, and the transmission of high-tension current over long 
distances, have decided the Government in favour of electric 
traction. That this should be so is not surprising when it is. 
considered that Saxony is extremely rich in cheap brown coal 
which is suited for consumption in power-houses. The price 
of coal, if anything, will have an upward tendency ; every 
advance in price, therefore, will be an argument in favour of 
electrification. It is, no doubt, with this in view, that vast 
“ brown " coalfields have been acquired recently by the State. 
As to the question of current, it is evident from the report that 
for the main railway the single-phase system is almost certain 
to be chosen. 


Testing of Miners’ Safety Lamps.—A memorandum 
dealing with this question has recently been issued by the 
Home Office and modifies in some particulars the instructions 


published some months ago. 

Lamps have to be sent to the Home Office Lamp Testing Station, 
Eskmeals, Cumberland, a-d after they have passed the tests an official 
description will be published. Every lamp of a type so approved which 
is supplied f ‘r us: in mines ‘o whi h the A t applies will b» required to: 
conform in all particulars with the official description. "The description 
will specify in the case of each type of lamp by what manufacturer and im 
what factory or factories it is to be made. . Each lamp will be required to 
have marked upon it in a distinct manner the name of the maker and the 
name by which the type is designated in the list of approved lamps. "The 
&pproval of the Secretary of State may be revoked at any time at his 
discretion and will be revoked unless the lamp is being supplied within 
one year from the date of approval. Anappendix describes the tests which 
will be carried out, and each electric safety lamp will be required to meet 
the following requirements : 

. (a) No liquid must escape from the battery when the lamp is turn d 
upside down. 

(b) The switch and other electrical contacts must be contained in 
flame-tight enclosures. 

(c) The lamp must be provided with an efficient locking device to: 
prevent unauthorised persons from tampering with the electrical contacts. 

Five electric lamps of each type are to be submitted and will be tested: 
in the fcllowing manner :-— 

(a) Mechanical Tests.—The lamp is submitted to the first of the mecha- 
nical tests specified in the case of the flame safety lamp, i.e., it is dropped 
five times in successiun & distance of 6 ft. on to a wooden floor. The 
lamp passes the test if the glass is not broken more than once. If the 
glass be broken in two of the tests (but not more), the lamp is submitted 
to five more tests with fresh glasses, when, should the lamp break in 
two of them, the lamp will fail to pass the test. The complete lamp will 
not be required to be submitted to the test, but, at the option of the 
manufacturer, the battery may be removed and a dummy one of the same 
weight, provided by the manufacturer, may be substituted. 

(b) Photometric Test. —The lamp must give a light of not less than 1 c.p. 
all round in a horizontal plane throughout a period of not less than nine 
hours. It must also be capable of giving a light of not less than 1:5 c.p. 
over an arc of 45 degrees in a horizontal plane. If a reflector which inter- 
feres with the all-round light is used for producing the light of 1:5 c.p., it 
must be removable. These requirements will not come into force until 
Jan. 1, 1916, for lamps now in use, provided that the all-round light-given 
at the commencement of use at any time is not less than 1 c.p. and at the 
end of nine hours not less than 0°6 c.p. 

(c) Tests in an Explosive Micture.—A lamp which has passed the mecha- 
nical tests is to be submitted to & test in which the light is switched on. 
and off while the lamp is in an explosive mixture. 


Board of Trade Report on London Traffie.— The fifth 
annual report of the traffic branch of the Board of Trade has 
just been issued and brings up to date the information as to the 
volume and density of traffic throughout the Metropolitan 


area. 

The numbers of passengers carried in Greater London during the year 
1911 were as follows :—Railway (local companies), 436,398,785 ; tram- 
way, 821,819,741 ; omnibus, 400,628,487 ; making a total of 
1,658,947,013. The number of journeys per head of the estimated 
population of Greater London (7,251,358) was 228:8. These figures do. 
not include the vast suburban traffic and the trunk railways, nor the 
passengers carried by nearly 11,000 cabs. Compared with the figures 
for the preceding cight years, they show that travelling in London in- 


‘creases steadily each year, and in a higher ratio than the population. 


The report, after commending the efforts of the railways, tramways and 
omnibuses, observes: * Tho only factor in the problem, which should 
afford extra facilities for locomotion, but which has remained practically 
stationary during the past 100 years, is the road accommodation, and it 
is in this connection that there is such pressing need for energetic action." 
The returns of persons killed and injured annually by all classes of 
accidents in the streets of London from 1904 to 1911 show not only an 
increase in the total, but also that the percentage of accidents is increasing 
in a higher ratio than the population. The figures for 1911 are as 
follows :—Mctropolitan Police area—Killed, 410; injured, 18,749. 
City of London— Killed, 25 : injured, 1,405. Totalnumber of accidents, 
20,589 ; population, 7,251,358; percentage of accidents to population, 
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0:284. The increase in the number of vehicles using the streets, more 
especially of self-propelled vehicles moving at a high average speed, 
adds, it is said, considerably to congestion, but the chief source of danger 
ies in the indiscriminate mingling of fast and slow traffic and the great 
and uncertain variation of speed. The total number of London omnibuses 
licensed in 1911 was 2,748, as compared with 2,303 in 1910, showing an 
increase of 445, or 19 per cent. Of the whole number, 1,962 were motor 
and 786 horse. draw n, showing an increase of 762. or 63 per cent., in the 
former, and a decrease of 317, or 29 per cent., in the latter, as compared 
with the previous year. Since 1910, when for the first time motor- 
omnibuses were more numerous than horse, the substitution of the 
former for the latter has continued to make rapid progress. The total 
number of licensed motor-omnibuses in London in July, 1912, was 2,085, 
compared with 1,550 in July, 1911, showing an increase of 535, or 34 per 
cent. Of these 1,909 omnibuses are petrol-driven, 131 are steam-driven, 
and 45 worked on the petrol.celectric system. The number of omnibus 
passengers in 1911 was 23,420,932 in excess of the previous year. In 
1911 the number of tr&mcars licensed in the Metropolitan area was 
2,755, of which 2,065 were electric and 90 were horse. As compared with 
1910 this shows an increase of 254 in the number of electric cars and & 
reduction of 30 in the number of horse cars, which will disappear entirely 
when the reconstruction of the horse tramways is complete. The 
number of tramcars in service on the system of the London County 
Council on March 31, 1912, was 1,479 clectric cars and 55 horse cars. 
Including cars under construction they had 1,725 electric cars. Within 
the administrative county, the Corporation of London own 0°24 miles, 
the London County Council 141:61, and other authorities 7:87 miles. 
Of the 141:64 miles of tramway lines in the ownership of the County 
Council on March 31, 1912, 13299 were electric and 8:65 horse. The 
number of passengers carried on the County Council tramways showed 
an increase of 28,724,909 over the preceding year. 


New “ Post Office Railway ” for London.— Some months ago 
& proposal was made to build an underground tube railway from 
the Eastern District Post Office to Paddington, the idea being 
to link up the various head post offices with the principal 
railway stations and so to provide a means of removing the 
parcels traffic from the streets. The Postmaster - General 
has now given notice of his intention to apply for Parliamentary 
powers to carry out such a scheme. Electricity will be used as 
a motive power, and this will be obtained either from a special 
generating station or from outside sources. "The western 
terminus of the railway will be in Paddington, to the north of 
the junction of South Wharf-road with London-street, close 
to the Paddington basin of the Grand Junction Canal, and the 
first section of the railway will go to the West Central District 
Post Office in New Oxford-street. There is to be a loop at the 
Paddington end. From New Oxford-street there will be a 
line through Bloomsbury and Holborn and onwards to a point 
under the Mount Pleasant Post Office. From the last-men- 
tioned terminal there will be a line running to a point under the 
King Edward’s Building at St. Martin’s-le-Grand. From this 
neighbourhood the tube proceeds through the City to the 
eastern terminus at the Eastern District Post Office. There 
will be a subway under the Paddington District Office into the 
Great Western Railway terminus. 


* An Investigation into the Magnetic Behaviour of Iron 
and Some Other Metals under the Oscillatory Discharge 
from a Condenser.’’—A Paper on this subject was read at a 
recent meeting of the Royal Society by Prof. E. W. Marchant. 
The method adopted in the investigation was to photograph 
by a revolving mirror the spark caused by the discharge. In 
order to check the accuracy of measurement spark photographs 
were taken of the discharge from an air condenser through an 
air core inductance. The agreement between calculated and 
observed frequencies was within 1 per cent. With a glass 
condenser the capacity measured by the frequency of the dis- 
charge through an air core self-induction was less than that 
obtained by ballistic measurements. When the discharge from 
these condensers was passed round a coil having a core of fine 
iron wires, the discharge consisted of a series of oscillations, the 
time for each oscillation increasing as the discharge died away. 
The discharge was much more quickly damped when the iron 
wire core was inserted. From the measurements of the first 
half oscillations of a number of discharges the “ effective 
permeability " of the iron wire core was calculated, the “ effec- 
tive permeability " being defined as that which the iron would 
have if it were constant, in order to give an oscillation of the 
same periodic time as that which was observed. From these 
results a curve was drawn giving the relation between magnetis- 
ing force and "effective permeability." This curve was 
employed to determine approximately the resistance of the 


spark. The method adopted was as follows :—For any given 
discharge the current passing during the first half oscillation 
was estimated ; from the “effective permeability " for the 
second half oscillation, the magnetising force corresponding 
to it was found from the curve, and hence the current passing. 
Hence the loss in energy during the first half oscillation was 
estimated. The losses of energy consist of :—(1) Ohmic loss 
in the resistance of the wires. (2) Eddy current hysteresis losa 
in the iron core. (3) Losses due to the resistance of the spark, 
and possibly due to dielectric hysteresis. The spark resistance 
increased with decreasing current through the spark. The 
values of the magnetising force used varied from 500 to 5,000 
gauss, and of current in the spark from 100 to 1,000 amperes. 
The permeability of iron when subjected to the magnetising 
force due to an oscillating discharge was not sensibly different 
from that found by ballistic tests. The frequencies employed 
in these experiments varied from 10,000 to 100,000 cycles per 
second. With cores made of thicker iron wire it was found that 
the “ effective permeability " was not very different from that 
obtained with very fine wires. The damping of the discharge 
was more rapid with the thicker iron wire cores. With cores 
of solid iron the discharge was reduced to one half oscillation. 
With cores of solid brass or copper the damping was less rapid 
than with cores of iron. Nickel wire cores produced similar 
effects to those observed with iron, but of diminished intensity. 
Some experiments were made in which the coils were wound 
round a brass tube about 0-5 mm. thick. This tube completely 
screened off the effect of the iron wire core when it was inserted. 
Cores made with fine insulated copper wire produced no effect 
either on the damping or frequency of the discharge. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. Louis Cohen concludes his article on ** Inductance and Capa- 
city of Linear Conductors and the Determination of the Capacity of 
Horizontal Antenne ” (p. 917). 


Mr. S. G. Brown's recent discourse at the Physical Society's 
Exhibition on “ Some Methods of Magnifying Feeble Currents " is 
reproduced (p. 921). 

An abstract of the discussion in London on Mr. Everest’s Paper on 
the ' Parallel Running of Alternators ” is given (p. 928). Also on 
Mr. H. C. Palmer's paper on ** Advertising Electricity " (p. 921). 

An account is given of the power station at Trollhittan (p. 919). 


We give some account of Mr. John Gott's system of submarine 
telegraphy, in which inverse currents are used (p. 923). 

Companies’ Meetings and Reports.—Meetings of the Dublin United 
Tramways Co., Electrical & Industrial Investment Co., Mersey Rail- 
way Co., St. James’ & Pall Mall Electric Light Co., Tyneside Tram- 
ways & Tramroad Co. and Yorkshire Electric Power Co. are reported. . 

Among:t the directors’ reports abstracted are those of the African 
Transcontinental Telegraph Co., Bristol Tramways & Carriage Co., 
British Electric Transformer Co., Cambridge Electric Supply (Co.. 
City of Buenos Ayres Tramways Co., Electrical Distribution of 
Yorkshire, W. T. Henley's Telegraph Works Co., Kensington & 
Knightsbridge Electric Lighting Co., Lancashire United Tramways, 
London General Omnibus Co., Mackay Companies, Newcastle & 
District Electric Lighting Co., Northampton Electric Light & Power 
Co., Paisley District Tramways Co., South Metropolitan Electric 
Light & Power Co. and Westminster Electric Supply Corpn. 


OBITUARY. 


GEORGE MatTruey, F.R.S.—We regret to record the death of Mr. 
George Matthey, F.R.S., which occurred at Eastbourne on Friday 
last. He. joined the firm founded by the late Mr. P. N. Johnson. 
F.R.S., now Johnson, Matthey & Co., at the early age of 19, and con- 
tinued his association with the firm until six or seven years ago. 
Fairly early in his career he became interested in the development 
of platinum for commercial purposes, and with the rapid increase in 
the use of the metal, especially for chemical apparatus and electric 
lamps, this side of the industry expanded considerably. An im- 
portant gold-refining business was also carried on, and millions of 
pounds’ worth of gold were refined by the firm every year. But 
other interests besides his commercial pursuits engaged a large part 
of Mr. Matthey's time during the course of an unusually active life. 
His metallurgical studies led him in the late seventies to the dis- | 
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covery of à method of obtaining pure platinum from the commercial. 


metal by fusing the latter with a large excess of lead. Another im- 
portant work in which he was engaged was the preparation, in asso- 
ciation with Prof. Sainte-Claire Deville, of the standard metre for the 
French Government. The iridio-platinum of which the standard 


metre was made was manufactured by his firm under his direct 


superintendence. 
HinRY Asn.—Sincere sympathy will be felt with Mr. and Mrs. 
W. H. Ash, late of the Eastern Telegraph Co.'s quarters at Porth- 


‘curno, on the death of their fourth son. Harry Ash, at the early age 


-of 33. after a long illness. 


PERSONAL. 


The salary of the borough electrical engineer of Poplar (London), 


Mr. J. H. Bowden, is to be increased from £600 to £700 per annum as 


from Jan. 1 last. 
Bermondsey (London) Electricity Committee recommend that the 


salary of the electrical engineer, Mr. W. E. J. Heenan, be increased to 


£625 a year, by two annual increments of £50. 


APPOINTMENTS VACANT AND FILLED. 


Electrical fitters are required for H.M. Dockyard, Portsmouth ; 


must possess good knowledge of motors, dynamos, switchgear, &c. 
See advertisement. 


Applications are invited for the post of log-book keeper and volt 


regulator at Stepney. Applications to the engineer and manager, 


Mr. W. C. P. Tapper, 27, Osborn-street, Whitechapel, E., by first 


post Feb. 24. See advertisement. 


INSTITUTIONS AND SOCIETIES. 


Scottish Section of the Institution of Electrical Engineers.—The 


annual smoking concert of this Section was held at the Grosvenor 


Restaurant, Glasgow, on Saturday last, Mr. Wm. McWhirter being 
in the chair. The artists included Messrs. E. Smith, J. Austin, 
G. Robb, N. A. Paton, D. Bruce, W. Rankin, S. G. Smith, R. Ness, 
E. Angless and P. Harmon. A very enjoyable evening was spent. 


Students' Section of the Institution of Electrical Engineers, —The 
following changes in the Committee of this section have recently 


taken place: Mr. D. Betts (vice-chairman) has been transferred to 
the class of Associate Members, and his office is now filled by Mr. 
G. W. P. Page, who vacates the hon. secretaryship. The newly- 
elected hon. secretary is Mr. E. T. Driver (24, Bradgate-road, 
C'atford, S. E.) 

At a meeting of this section on Wednesday a Paper was read by Mr. 
G. W. P. Page on “ Electricity Supply Policy." 
adjourned until Wednesday, 26th inst., at 7:45 p.m. when Mr. 
A. H. Seabrook will again take the chair. 


Institution of Mechanical Engineers.—The annual general meeting 
of this Institution was held last Friday. "The report of the:Council 


stated that there was a net addition to the membership during the 
year of 332, raising the total to 6,160. The Willans premium for the 
best Paper dealing with the utilisation or transformation of energy 
was awarded to Prof. B. Hopkinson, F.R.S., the third award of the 
Water Arbitration prize was made to Mr. L. Zodel, and the second 
award from the Bryan Donkin Fund was made to Mr. W. Mason. 
Consideration was given to the scheme for?establishing examinations 
for graduates and associate members of the Institution. The scheme 
has been prepared by the Council in pursuance of a resolution passed 
at the last annual meeting and is the outcome of the present move- 
ment to raise the status of engineers. The proposals of the Council 
were adopted. Sir H. F. Donaldson was elected president in suc- 
cession to Mr. E. B. Ellington. 

Association of Mining Electrical Engineers.—The examinations 
heli by this Association for testing compe:ency in mining electrical 
ehgineering will take place this year at 10 different centres on 
Saturdays, March 8th and 15th. Further information can b» ob- 
tain»d from the general secretary of the Association, Mr. C. St. C. 
Saunders, Bank Chambers, London-road Derby. 

The Council of the Association announces that the following prizes 
are offered for Papers for the present session: An Association prize 
of five guineas for the best Paper read at any branch ; a prize of two 
guineas given b y Mr. Carlow for the best Paper b y a member of the East 
Scotland branch ; a prize of four guineas given by Mr. Alex. Anderson 
and Mr. Matthew Brown for the best Paper by & working colliery 
electrician who is a member of the West of Scotland branch; a 
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premium of two guineas given by Lord Joicey for the best Paper by 
a member of the North of England branch. 

Old Centralians.—The annual dinner of this Association was held 
last Saturday and passed off very successfully. "The chair was taken 
by the president, Sir John Wolfe Barry, K.C. B., F. R.S., who referred 
to the rapid growth of the City & Guilds (Engineering) College and 
the importance of the extensions now in hand. Prof. Dalby re- 
sponded for the college and Dr. G. T. Moody, the new president, in 
an amusing speech, proposed the toast of ‘‘ The Association," and 
showed how important it was that engineers should have a know- 
ledge of chemistry. Mr. W. Duddell, F.R.S., past president, in re- 
sponding, said he hoped that the new facilities at the college would 
not make things too easy, as students often learnt more when faced 
with the difficulties that arose from limited apparatus. 

Union Internationale de Tramways et de Chemins de Fer d'Interet 
Local.—Mr. Henri Camp has been appointed general secretary of 
this Association in succession to the late Mr. Paul t’ Serstevens. 

Institute of Radio Engineers (U.S.A.)—At the annual meeting of 
this Institute held last month the following officers were elected to serve 
for the year 1913: President, Mr. G. W. Pickard ; Vice-President, 
Mr. R. H. Marriott ; Secretary, Mr. E. Simon ; Treasurer, Mr. J. H. 
Hammond, jun. ; Managers, Messrs. J. L. Hogan, jun., J. S. Stone, 
R. A. Weagant and L. Espenschied. At a meeting of the Board of 
Managers shortly afterward Dr. A. N. Goldsmith, of the City College 
of New York, was appointed editor of publications. 


ARRANGEMENTS FOR THE WEEK. 


SATURDAY, Feb. 22nd. 


Roya INSTITUTION. 
3p.m. Meeting at Albemarle-street. Lecture on '' The Properties 
and Constitution of the Atom," by Prof. Sir J. J. Thomson, 
O.M., F.R.S. Lecture III. i . 
Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 
7:15 p.m. Meeting at Bolbe: Hall, Newcastle-on-Tyne. Paper on 
“ Oil Fuel and its Application to Marine Boilers,” by Mr. E. T. 
Cham pness. 
TUESDAY, Feb. 25th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University. 
Manchester. Papers on '' Some Recent Developments in the 
Manchester Street Lighting," by Messrs. S. L. Pearce and H. A. 
Ratcliff. 
i ELEC TRO-HARMONIC SOCIETY. 
8 p.m. Concert at the King's Hall, Holborn Restaurant, W.C. Ladies’ 
Night. t 
THURSDAY, Feb. 2 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Meeting at Victoria Embankment. Lecture on “ The 
Ohm, the Ampere, the Volt —A Memory of 50 Years, 1862- 
1912," by Dr. R. T. Glazebrook, F.R.S. Fourth Kelvin 
Lecture. 
PRIDAY, Feb. 28th. 
PnuvsicaAL Society oF LONDON. 
5 p.m. Meeting at King's College, Strand, London, W.C. Agenda: 
'' Interference by Röntgen Radiation,” by Prof. C. G. Barkla, 
F.R.S. and Mr. G. H. Martyn ; “ Alternating -Current Magnets,” 
by Prof. E. Wilson ; '' A Graphical Method of Optical Imagery,” 
by Mr. W. R. Bower. : 
RovAL INSTITUTION. 
9 p.m. Meeting at  Albemarle-street. Discourse on 
Nitrogen," by the Hon. R. J. Strutt, F.R.S. 
SATURDAY, Mar. 1st. 
ROYAL INSTITUTION. 
à p.m. Meeting at Albemarle-street. Lecture on ‘‘ The Properties 
and Constitution of the Atom," by Prof. Sir J. J. Thomson, 
O.M., F.R.S. Lecture IV. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut..Colonel H. M. Lear. 
The following orders have been issued for the current week :— 

Monday, February 24th, 1913, *A" Company.—Recruit Training, 7 p.m. 
to 10 p.m. Company Training, 7 p.m. to 10 p.m. 

Tuesday, February 25th, 1913, “ B” Company.—Company Training, 7 p.m. 
to 10 p.m. 

Thursday, February 27th, 1913, *C" Company.—Recruit Training, 7 p.m. 
to 10 p.m. Company Training, 7 p.m. to 10 p.m. 

Friday, February 28th, 1913, “ D" Company.—Company Training, 7 p.m. 
to 10 p.m. 

Saturday, March 1, 1913.—Left half battalion (** C" and * D" Companies), 
week-end training at Dover. Dress: Service dress, putties and 
greatcoats. No arms will be taken. Parade at Victoria Station, 
L.C. & S.E. Railway, at 1 p.m. 

Saturday, March 1, 1913.—Head Quarters wili be opened for regimental 
business from 10 a.m. till 12 noon. 
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THE CASCADE INDUCTION MOTOR.* 


BY M. I. WILLIAMS-ELLIS. 


Summary.—The first part of this Paper deals with theearly work on 
cascade construction of Prof. Silvanus Thompson, Steinmetz and Górges 
and Lydall; the second part gives adescription of the cascade induction 
motor of the single and multi-speed type, and its adaptability to mining 
and general work. There are also references to other multi-speed types of 
motors. 


The cascade principle es applied to induction motors was first dis- 
covered by Steinmetz, in the States, end by Gorges, in Germany. In 
their system, two or more motors ere used to form a combination, 
which can be run at two or more efficient speeds. Two induction 
motors may be coupled mechanically together either directly or 
through gearing, end for the highest speed are connected in parallel 
or separately to the supply meins. 

When it is desired to rcduce the speed the rotor slip-rings of motor 
No. | are connected to the stator windings of motor No. 2, and the 
torque of the two motors is controlled by connecting resistances to 
the slip-ring of motor No. 2. If both the motors have the same 
number of poles the speed will be reduced to one-half of normal, the 
same effect as doubling the number of poles. Thus the speed of the 
combined set, if one have X poles end the other Y poles, will be the 
same as that of a motor heving X + Y poles. : 

Owing to poor power factor, low efficiency, low breakdown 
factor and undue heating, motors operated in “‘ cascade " have met 
with little favour, except in special casses. In Italy, extensive use 


AO 
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OT 
Fig. 1.—D1acraM OF STATOR WINDING. 


has been made of the cascade system on the railways, for example, 
the locomotives on the Valtellina line and the Simplon tunnel, and a 
number of rolling mills in Sweden are also equipped with cascade, 
connected motors. 

Some of the locomotives on the Italian State railwavs are fitted 
with two motors, placed on separate axles, the power being com- 
municated to the driving axles by a connecting rod. One motor is 
wound for 8 poles and the other for 12 poles, the periodicity of the 
supply being 15. Three speeds are thus obtained, 225, 150 and 90 
revs. per min. Since either the stator or the rotor of an induction 
motor may be wound for connecting to the mains, it is obvious that 
the same effect may be obtained by connecting in series the two rotors, 
as by connecting one rotor to one stator. If this is done, the starting 
resistances are connected to the stator, instead of the rotor slip-rings. 
Slip-rings then become unnecessary. This is the second step in the 
development of the cascade motor. 

The next steps were made by Dr. S. P. Thompson and Mr. Lydall 
in 1911 and 1912. Instead of using two separate motors a single 
machine was used, carrying two megnetic fluxes. In Dr. Thompson’s 
motor, alternate sections of the stator carry primary and secondary 
windings, and the rotor carries windings, which receive energy from 
the stator by induction and produce the second flux, which acts on 
the secondary windings of the stator. In Mr. Lydall’s motor, both 
stator and rotor carry two independent windings, the rotor being 
provided with six slip-rings. The chief objections to a motor con- 
sisting of two stators and two rotors, or one common rotor, are the 
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high cost, low efficiency (owing to greatly increased copper losses), 
low power factor, and small overload capecity. 

In all these machines the presence of separate sets of windings 
requires considerable space for the conductors, and it would appear 
that magnetic leakage must be considereble. On the Veltellina 
railway, locomotives equipped by Messrs. Ganz, the two motors 
were constructed as one machine. The supply was at 15 cycles 2nd 
3,000 volts, the secondary for 700 volts. Each motor was wound for 
8 poles and so had a synchronous speed of 225 revs. per min. end 
a cascede speed of 112-5 revs. per min. When the motors are czs- 
cade-connected the current is carried directly frem the windings of 
the rotor of the primary motor to the windings of the rotor of the 
secondary motor. Slip-rings are not required. The improvements 
introduced by Mr. Hunt consist of the b'ending together of the inde- 
pendent stator windings and the discovery of an entirely new serics 
of windings, characterised by the simulteneous production in a single 
winding of two separate magnetic fields. In the stator an ordinery 
winding is used, and is divided into sections, connected in porallcl. 
In one of the parallel-connected sections the supply currents, end the 
currents induced by the action of the rotor flow in the same direction, 
whilst in the second section the direction of the flow is opposed. If 
& resistance be connected across these sections, no primary currents 
will flow, because there will be no difference of potential, but the 
resistance will form 2 path for the induced currents es these cre 
reversed relatively to the primary currents. These resistences are 
used for starting or speed regulction. The complete stator windings 
are built up of these sections, eech phase being so arranged that all 
the primary currents from one terminal to the neutral flow in the 
same direction, whereas the flow of the induced currents in alternate 
sections is reversed. Fig. 1 represents diegrammatically a stator 
winding. The main terminals are marked “ T " and the tappings 
" A," The starting resistances cre connected across four pairs of 
tappings, and the remaining two pairs are short-circuited in the 
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Fig. 2. —DrAGRAM SHOWING STATOR AND RoToR WINDINGS or Two- 
SPEED CASCADE MOTOR. 


starting tappings, when the machine has reached full speed. The 
number of poles must be so chosen that when divided by their greatest 
common factor the quotient is in one case an even and in the other an 
odd number. This ensures non-interlinking of the two windings by 
the flux, except by the agency of the rotor ; the first set of poles that 
satisfies this condition will be the numbers 8 and 4, so that the highest 
synchronous speed on a 50-cycle will be 500 revs. per min., the 8 and 4 
poles making up the 12-pole stator circuit. The m+ximum induced 
voltage across any one pair of tappings is about one-third that of the 
line voltage, and the starting resistznces are designed to suit this. 
The rotor windings are of the bzrrel type, and are the same as those 
used with motors of ordinary design, except thet one-fourth of the 
bers gre omitted. Let us consider the case of a rotor for a 12-pole 
motor heving 8-pole and 4-pole megnetic fields. The rotor is acted 
upon by the 8-pole magnetic field produced in the stator by the 
supply currents. The rotor current thus induced is required to 
generate in addition a 4-pole field, which will, in its turn, act indirectly 
on the stator. l 
Owing to the presence of two magnetic fields in the one machine 
a very even turning movement is obtained at creeping speeds, and 
consequently these motors can be run at dead slow speeds on resist- 
ance. When the 8-pole conductors are in the position of maximum 
torque the 4-pole conductors are entering the position of minimum 


effect, and it is for this reason that the evenness of turning found in 


systems of cascade working is not found on motors having only one 
field. The slip of an induction motor at full load is dependent upon 
the resistance of the windings in which the secondary currents cir- 
culate. In the cascade motor these windings are situated on the 
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stator and their resistance is low, as they have to carry the supply 
currents 28 well as those induced by the rotor. The slip of these 
motors is consequently very small, being of the order of one to one- 
third of that of motors of ordinary design. Induction motors with 
short-circuited rotors can therefore be used for driving all classes of 
machinery, where it has before been necessary to use motors of the 
slip-ring type. As cascade rotor windings are connected to 
parallel groups of conductors, the maximum standing voltage can 
never exceed a few volts. In small motors it is of the order 4 to 5 
volts, and in machines of over 500 H.P. it will not exceed 20 to 30 volts. 
The absence of slip-rings and the robustness of the rotor construction 
is also giving them a wide field for the driving of all classes of 
machinery in dusty situations. 

Fig. 2 shows diagrammatically the stator and rotor windings 
of a two-speed cascade motor, Hunt's patent. The 4-pole winding 
on the rotor is here shown delta-connected and the 8-pole winding Y- 
connected. The motor is wound for 8 and 4 poles, so that at 50 cycles 


(4) (b) 


Fia. 3.— DIAGRAM SHOWING RESISTANCE LOSSES. 


the two efficient speeds will be 500 and 750 revs. per min. The 
winding is really an 8 pole winding, in which certain of the bars have 
been removed from one part of the periphery and added to parts 
displaced by 360 electrica] degrees. The actual number of ampere 
bars in the 8 and 4-pole winding is the same as in the simple 8-pole 
winding. If the slots from which bars are omitted be now fitted 
with additional bars, the winding at once becomes segmental, t.e., 
there are the same number of bars in each slot, and therefore, if all the 
conductors are carrying current, only the 8-pole field is produced. 
In the actual rotor these extra windings are conrected at one end to 
the rotor windings and the other to three slip-rings. With the slip- 
rings short.circuited the distribution of the currents in the rotor 
windings are uniform, and the cascade effects no longer exist. 
The machine therefore runs at 8-pole speed. The two-speed motor 
in its most useful form gives the same torque at both speeds, the out- 
put being proportional.to the speed. 


Power Factor and Efficiency. 


Fic. 4.—Powekr FACTOR AND EFFICIENCY CURVES OF 320 H.P. MOTOR. 


Cascade motors are used largely for driving machines where two 
definite speeds are required ; in these cases a three-phase starter is 
usually provided for the rotor only. The advantage of the two- 
speed motor over the ordinary slip-ring motor, during the period of 
acceleration is illustrated in Fig. 3. In (b) one-half of the energy 
supplied from the line is lost in heating the rotor resistances ; in (a) 
the conditions for the two-speed motor are shown, 21 per cent. less 
kilowatts being required than for (b). The cross-hatched portions 
show the resistance losses. To get full-load torque only 0-7 of full- 
load current is taken, while to get twice full-load torque 1:4 times 
full-loed current is required. This is a great advantage in the case 
of winders and also for traction work. For a given input, the motor 
at cascede speed devclops 40 per cent. to 50 per cent. more torque 
than when running on the slip-rings. The most economical method 
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of operating the winding engine is, therefore, to start with the maxi- 
mum amount of energy required during the winding and to run up to 
speed with high acceleration up to two-thirds speed. Above this 
speed the slip-rings are brought into operation and for the same 
energy input the acceleration is reduced. From this it will be 
gathered that there is a large saving in maximum demand. 

A further advantage in the use of the two-speed cascade winder 
is that while the motor is slowing down from full to two-thirds speed 
the machine is acting as a generator, returning energy to the line, 
and so having a breaking effect upon itself. Fig. 4 shows the power- 
factor and efficiency curves of a 320 H.P. two-speed cascade fan- 
motor. Fig. 4 curves are for the second speed 247 revs. per min., the 
motor developing 215 B.H.P. at 50 periods, 220 volts. Cascade 
motors are particularly suited to drive rolling mills, as they will drive 
the rolls slowly as the steel enters, and faster as the piece lengthens; 
also on account of their high torque and saving in rheostat losses. 


ELECTRIC RESISTANCE WELDING.* 


BY P. BUCHER. 


Although the art of welding metals is undoubtedly very old, the 
introduction of special apparatus and lebour-saving machinery super- . 
seding the old method is a quite modern achievement. If the correct 
interpretation of welding signifies the joining of two pieces together so 
as to form one while hot under pressure, then the only one of these 
new methods which can rightly be classified under this head is the 
electric resistance welding. The provision of the necessary current is one 
of the greatest difficulties with which the introduction of electric weld- 
ing has to contend, where there are no public mains supplying single- 
phase alternating current. Where there are the proposition is 
simple, as the welders can conveniently be wound for any of the usual 
voltages and periodicities, and it is only in the case of very large 
machines that the supply authorities raise any difficulties, for fear 
that the sudden load variations which are in the nature of the process. 
might interfere with the satisfactory working of the supply. In that. 
case a choking coil put between the welder and the mains has been 
found a satisfactory arrangement. The moving core is right in the 
coil at the beginning of the weld, and is gradually raised out at a 
predetermined rate to increase the current and with it the heat, and 
when the weld is made the core is lowered again at the same rate 
and with it the current decreased, thus obviating all sudden rushes. 
Where the public supply is direct current, there it becomes necessary 
to install either a motor-generator or a rotary converter for gene- 
rating single-phase alternating current. 

In three-phase systems it is sometimes permissible to put a welder 
in one phase only, especially where the current taken by it is only 
small as compared with the rest of the load, but in the case of larger 
welders the unbalancing effect would be too serious, and means must 
be provided to transform three-phase into single-phase current. A solu- 
tion of the problem, which effects a compromise between the two, is to 
installa rotary transformer with two distinct stator windings, which 
gives a load on the three-phase primary balanced to within about 
90 per cent., which should be acceptable in most cases and is con- 
siderably cheaper than the motor-generator. 

The current from either public mains or a separate generator is 
transformed down to about 2 volts in a special transformer, which 
in almost every case forms part of the welding machine itself. The 
secondary winding takes the form of a copper casting corresponding 
to a single turn, within which the primary windings and magnet 
stampings are accommodated. The two terminals of the secondary 
casting are fitted with suitable means for transmitting the current 
to the pieces which are to be welded. In the case of butt or end-to- 
end welding they take, generally speaking, the form of clamps or 
vices with jaws, which are either left plain for job or miscellaneous 
work or are fashioned to suit the section of the stuff for repetition 
work. These clamps or vices are locked on the pieces either by hand 
with screws or cams and levers, or by hydraulic pressure for very 
large work, or:again automatically by cams and levers on power- 
driven machines. In the case of spot-welding these electrodes take 
the shape of truncated cones, and the current is only passed through 
a small circula" spot—that is, only through a small percentage of the 
total area in contact. All the parts which are exposed and which 
have to be handled carry only the low-voltage secondary current, — 
so that the process is absolutely free from danger through shock. r=; 

The method of working is in all cases. either butt or spot welding, 
the same. The pieces to be joined are gripped in the clamps or 
placed between the electrodes and brought into contact. When the 
pieces are in contact, the primary circuit is closed either by an inde- 
pendent act of the attend»nt or automatically by the machine. The 
heavy current flowing through the joint heats it up at once, and 


* Abstract of a Paper read at Manchester. 
D 


916 


welding temperature is reached very rapidly, in a fraction of a second 
in light wire or the spot-welding of thin sheets, or in several minutes 
in the case of a heavy tyre. The current is interrupted as soon as 
the required heat is reached, either by the attendant or automatically. 
Simultaneously with the interruption of current and the cessation of 
the heating comes the upsetting or shutting of the weld by con- 
tinuing or increasing the mechanical pressure which was first used to 
bring the two parts into contact. The application of this pressure 
in butt-welding raises at the joint a lump or burr, which generally 
must. be got rid of. Large pieces which retain the heat sufficiently 
dong can be taken out of the clamps and swaged down under the 
hammer. Small pieces cool down too quickly to allow of this, and 
the burr is either ground cr filed off. There are, however, a number 
of special machines with a swaging device built in, so that no time 
need be lost in unclamping and moving the piece, and the welding 
heat can be used for the application of the swage. 

The underlying principle of resistance welding, that is, the use of 
very heavy currents, makes the necessary machinery heavy, cumber- 
some, and expensive. It is, however, simple, accurate and speedy. 
Chain links are welded at an average rate of 10 to 15 per minute, or 
30,000 to 40,000 per week. An average week's output of a heavy 
tyre-welder was 525 tyres, varying in width from 2 in. to 9in. A 
bank of spot-welders worked by boys on miscellaneous hollow-ware 
dealt with 120 to 180 gross of articles per machine, corresponding to 
about 35,000 welds per machine per week. It is economical. The 
heat efficiency of a welder is about 75 per cent. It only uses current 
when welding, and very little then. The above-mentioned weekly 
output of chain, assuming about 3 S.W. gauge, would use from 100 
to 130 units. The tyre-welder already referred to used according 
to the supply company's meter 737 units, and a spot-welder on mis- 
cellaneous hollow-ware uses about 1 to 1:5 units for 1,000 welds. 

The various applications of electric welding in commercial practice 
can be subdivided under the following headings :—Plain butt-welding, 
or the welding end-to-end of bars and the like of thesame or approxi- 
mately the same area. A variation of the plain butt-welding is 
the angle, tee, and mitre welding. which is used on both rectangular 
bars and various sections of profile iron. Spot-welding takes the 
place of riveting in su: h a way that only a small percentage of the total 
area in contact is welded together in circular spots. A development 
of spot-welding is seam-welding. in which the two sheets are joined 
together in an uninterrupted lap-weld under one or between two 
rotating disc electrodes. 

As regards the strength of an electric weld, figures from private 


tests would be very unconvincing, so figures obtained in “ experi- 
ments on the strength and fatigue properties of welded joints in 
iron and steel," taken from a Paper read before the Institution of 
Civil Engineers by Messrs. Stanton & Pannell, are given. These experi- 
mente were made on sample welds prepared by 16 different engineering 
firms in the kingdom according to their usual practice, some by hand, 
some by electric, and some by gas welding, with the object of com- 
paring the strength and fatigue properties of welds in iron and steel 
with the corresponding properties of the same unwelded material 
The condensed result for tensile strength is expressed in percentage 
of the tensile strength of the unwelded material :— 


Hand-welded | 


iron. 


Electric-welded | Electric- welded 
iron. steel. 


Hand-welded 
steel. 


Mean of 7 tests Mean of S tests 


Mean of 24 tests | Mean of 21 tests 
89-2 93-4 


89-3 81-6 
In the same way for fatigue properties :— 


Hand-welded 


| Electric-welded | Electric- welded 
stcel. | j 


Hand-welded 
iron. steel. 


iron. 
4 


— 


Mean of 21 tests | Mean of 28 tests | Mean of 5 tests ' Mean of 12 tests 
97-6 78-4 | 870 


As proof of the strength of spot-welds a test certificate from Lloyd's 
Proving House at Netherton reads :—'* I have tested to destruction 
two mild.steel clips electrically spot-welded with the following results, 
viz. : No. 1, clip with single butt-strap broke at 11-025 tons (clear 
of welded joint), being 29-Of tons per square inch of section. No. 2, 
clip with double butt-strap broke at 11-767 tons (clear of welded 
joint), being 13-01 tons per square inch of section. The weld in 
each case does not appear to have been disturbed." 

This brings us to the question of what metals are weldable by 
electricity. In this list come first of all iron and mild steel. High 
carbon steel can be welded up to about 0-8 per cent. carbon, but the 
results are not so satisfactory as in mild steel, neither as regards the 
tensile nor the torsional strength. When high carbon wire is welded 
the heat of the weld is a very short one, and the bulk of the adjoining 
cold metal seems to have a quenching effect on the steel, so that the 
wire when taken from the machine is glass-hard at the joint and snaps 
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on the slightest effort. To overcome this the wire"must be locally 
annealed—for preference in the welder itself— and this heat treat- 
ment weakens the wire for the length to which it has been applied 
as compared with the rest of it. 

Another way of expressing it is that between two lengths of cold- 
drawn hard wire is interposed a short length of annealed wire, and 
this short portion takes, of course, an undue proportion of any strain, 
either tensile or torsional, which is put on the wire. Say, for instance, 
the wire is tried to destruction under tensile strain, all the elongation 
tales place in the soft part, and this gives way long before the hard 
part is disturbed, and the same holds good for a torsional test. 

Generally speaking, the strength of a welded high.carbon wire is 
about 60 to 70 per cent. of the unwelded wire. 

After iron and steel come the non-ferrous metals, chief amongst 
which, of course, are copper and its alloys. Pure copper welds quite 
satisfactorily, and so do most of the brasses unless the percentage of 
zinc in them is too high, when the weld becomes brittle and will not 
draw. 

Nickel and most of its alloys also weld very well, so do aluminium, 
silver, gold, platinum and iridium. 

These remarks apply, however, only to butt-welding, as only iron 
and mild steel lend themselves to spot-welding in a satisfactory 
manner. Brass and aluminium can be spot-welded, but the process 
is not very reliable nor economical on account of the heavy current 
required. 


DISCUSSION. 


Prof. E. W. MARCHANT said he had recently made experiments on the 
actual amount of energy used in making electric resistance welds between 
samples of iron wire. The energy consumption was remarkably small, 
as was seen from the fact that a weld between a pair of 44 in. rods took 
20 watt-minutes, or in other words 1,000 welds of this kind could be made 
with only one-third of a unit. It was interesting to note that as the 
diameter of the rod increased the energy consumption per weld went 
up very rapidly, for example, comparing ;, in. and 4& in. rods, nine 
times as much energy per weld was required in the latter case. 'This in- 
crease was due partly to the increased contact area and also to the large 
amount of cooling due to the jaws holding the metal. The current used 
in the case of the $ in. rods was about 2,000 amperes. Experiment 
showed that using copper rods & current of 6,000 amperes was required 
against 2,000 amperes for iron of the same diameter. Regarding the use 
of chokers gradually to increase and diminish the welding current, this 
practice would considerably increase the energy consumption in welding, 
and the current rushes in welders would not seriously affect pressure 
regulation in the average supply station even if no regulating device were 
emploved. 

Mr. A. E. McKenzie described some experiments with superheater 
tubes. Twelve sample tubes (six scarf and six butt joints) were welded 
by the electrical resistance method and on test the butt joints were found 
to be superior to the scarf joints, notwithstanding the greater surface 
of the latter. ‘The result of the test justified the alteration of one boiler 
containing 40 tubes, by welding on additional lengths to the existing 
tubes. After welding, there were tested at 1,000 lb. per square inch. 
Six months' satisfactory working of the experimental boiler warranted 
the change of three others, and, notwithstanding the strong criticism 
of the boiler makers and insurance companies, the speaker was pleased 
to report that after 2} years’ work not a single tube had given any trouble. 
Before making the welds, the tubes were slightly bevelled inside and out- 
side at the butt, and as the author had stated, a scarcely noticeable burr 
was thrown up on the outside. 

Mr. W. Cramp said he had had considerable experience with oxy- 
acetylene welding and wished to compare it with the electric resistance 
method. Although there was an important difference between welding 
and fusing, it was difficult to draw a distinction between what the author 
termed resistance welding and arc weldiug. Both methods were really 
arc welding. The portability of oxy-acetylene or oxy-hydrogen welding 
appliances was a great point. Notwithstanding the author's suggestions: 
a continuous-current machine should have a wide scope. | Instead of the 
motor transformer suggested by the author, a cheap form of homopolar 
machine run at a high speed might be successfully employed. If using 
the same values of current and time, joints were made by (1) continuous- 
current and (2) alternating current, would there be any difference in the 
results ? Some information regarding the internal construction of the 
apparatus would be valuable. The application of the author'a method 
to the welding of aluminium would be of great value to the industry. 
The energy required for welding different sections of wire would depend 
very much upon the heat capacity of the section, and this etfect would 
undoubtedly account for a portion of the increased energy consumption 
referred to by Dr. Marchant. 

Mr. K. M. FAvE-HANSEN referred to the use of single-phase current 
from a three-phase network and asked for a further explanation of the 
motor transformer with two distinct stator windings by means of which 
a practical balance could be maintained. Regarding the construction 
of the transformer, in some cases the secondary consisted of more than 
one turn, also some firms used copper laminations instead of a copper 
casting. Electrically the casting was as good as the laminations, and 
certainly provided a much better mechanical job. 

Mr. R. G. CUNLIFFE gave a description of a rail welding process for 
use on traction rails exceeding 10 sq. in. cross section. In this system, 
six special bridging plates were electrically welded so as efficiently to 
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connect each fish plate to the rails. 
the system with much success. 

Mr. J. FRITH wished to know whether in using the author's apparatus 
the back portion of the chain link did not short-circuit the portion to be 
welded. This effect would not be noticeable on large tyres, but on short 
links of any kind. it seemed likely considerably to increase the energy 
required to make a weld. The speaker regretted that more information 
was not given regarding other welders. 

Dr. E. ROSENBERG asked for further figures in connection with the 
tensile strength values quoted as the mean of 24 tests and the mean of 21 
&c. ‘There was very little difference in the various methods according to 
this average value, but it was of sonsiderable importance to know what 
the lowest value was. 

Mr. W. PorrAnp Dicey, in a written communication, pointed out that 
the bibliography of all methods of welding was merely laudatory in 
character. Too much reliance was placed on tensile tests, and not suffi- 
cient attention was given to the micro-structure of the welds. He pro- 
tested against this attitude of reckless optimism. Resistance welds 
must be worked up while the metals were still plastic. Each method of 
welding had it own sphere of usefulness. 

Mr. L. W. SCHUSTER, in a written communication, said with regard 
to the result of tests the author gave of the tensile strength and fatigue 
properties of samples of iron and steel, there was no indication of the size 
or type of the articles on which these were made. The most interesting 
feature of the subject dealt with in the Paper was the effect on the metal 
due to the welding, and it seemed that the ultimate result might be greatly 
affected by the distribution of the mass of the body being welded. In 
the case of the acetvlene welding of cracks and grooving of boiler plates, 
loca] hardening of the metal appeared to take place, and great difficulty 
was encountered in obtaining a satisfactory weld, and the cracks were 
always liable to extend. It would appear that this would equally be the 
case in the event of its being practicable to adapt electric welding for 
` repair work of this nature. ‘The cutting of plates by the acetylene blow 
pipe flame seemed to have the same hardening affect, although in the 
case of steel pipes being cut in this manner for receiving branches, and 
the branches being afterwards welded by the acetylene process on to the 
pipes, results appeared to be satisfactory, although it might perhaps be 
safer to anneal afterwards. In the case of the electrical welding of flanges 
to pipes, results did not appear to have come up to expectation. He 
would suggest, therefore, that although this process of welding was well, 
known to be quite satisfactory in many cases that great caution be used 
as to when it was adopted. He should like to know if there was any 
reason why a three- phase to one-phase transformer connected by Oltricht's 
method might not be used for transforming work instead of a motor 
generator. ; ! 

The AUTHOR, in reply, referred to the title of the Paper as '' Electric 
Resistance Welding." Hence the reason that arc welding was practically 
ignored. He could not entirely agree with the point of view that resis- 
tance welding was nothing more or less than arc welding. t was interest- 
ing to know that a butt joint heated up but slightly more than a con- 
tinuous bar in the same time. He could not give figures of the com- 
parative strength of welds obtained by continuous and alternating current. 
Aluminium welds were extensivelv made in connection with rim work 
in the Birmingham district. Regarding the chain link question, a certain 
amount of current did go round the back of the link, but not enough to 
make it unbearably hot to the fingers ; even in small links the economy 
of the process was so pronounced that this loss of energy was not con- 
sidered important. Some firms used copper stampings for the secondary, 
but by far the majority used a copper casting. 


INDUCTANCE AND CAPACITY OF LINEAR CONDUCTORS 
AND THE DETERMINATION OF THE CAPACITY 
OF HORIZONTAL ANTENN/E. 


BY LOUIS COHEN. 
(Concluded from p. 883.) 
INDUCTANCE AND CAPACITY OF HORIZONTAL ANTENNA. 

A horizontal antenna is generally made up of a number of 
wires connccted in parallel and suspended at a considerable 
height above ground, 
about 100 ft. to 200 f 
ft. Todetermine the 


is necessary first to determine the effective inductance of a 
System of wires connected in parallel, in which the mutual 
inductance between the various wires is taken into account. 


If we neglect the re- 


— L{L?+LM,+LM,+M,M,—2M,?—3M,?—2M,M,—M,?} - M, (4M,M, 1-4M,M;  2M;M,] — 2M3, 


The Chicago Railroad Co. employed from which we get 


dors So eee ee ipt 
h-h-qyyEe pt 
The total current 
2 
-= EAEN cii pt 
I,-- I, CiM” s; 
The effective inductance of the system is - 
L+M 
[= ME (20) 


In a similar manner we can find the effective inductance of 
three or more wires in parallel. We shall only give here the 
final results for the effective inductance of three, four, five and 
six wires respectively. The method is quite' obvious and 
simple, but the algebraic process becomes somewhat laborious 
as the number of wires is increased. For three wires in parallel 
and equally spaced :— 


doceo eoo 
1 2 3 
Fic. 3. 
Obviously M,,—M,,. 
Denoting M,,—M.4 by M,, 
M3, by M,, 

we have for the effective inductance 

_ L(L+M,)—2M? 

t aca en) 
where L, as before, is the self-inductance of each wire. 
4h 
Now M, —log. qi 

1h? 


where h is the height of the wires above the ground ; hence 
M,—M,-— log, 4 — M, — 1:386, 

and equation (21) reduces to 

L(L--M,— 1386) 2M, 


L= 31, 3M,—1386 (22) 
For four wires in parallel, equally spaced, we have 
M,,— Ma3= M4,—M,, say, l 
137 24 ZM? y 
14 =M;, , 
and the effective inductance. 
pe +M,)—(M,+M,)? | 
~ 4L-—4M,- 2M, --2M; N (23) 


(L--M)(L--M, 2) — (2M, — 1'4) 
l 4L—4M,+1°15 
For five wires in parallel equally spaced, we have 


| 


13 7 424 +435 % 99 
1477 47495 = Msg, » 
9i 15 ^^ = e 99 


and the effective inductance of the five wires in parallel is 


= LibL —8M, —4M,-+3M,—M,}-+M,/2M,+8M,—4M,—M,}+M,}4M,+4M,—8M,+M,;-M2 CA 
capacity of the antenna by the method outlined above, it | But, as shown above, 
M,=M,—1:39, 
M,=M,—2:°2, M,=M,—2:77. 
Let us first consider the case of two wires connected in parallel. | Substituting these values in equation (24) we obtain 
_1?+1L°(2M, — 416) +L(—7M,?+10°24M, —4 88) +M,(6M,?— 14:36M, +12°24) — 2(M,— 1:4)? (25 


sistances of the wires 
and assume an alter- 
nating E.M.F. acting 


L 


on the wires, we have the equations 


id tls gor 

t^^ dt 

gly dl sous * ur = 
dt ^^ dt^ ° 


— §L2—L(10M, —19)-F9M,?* — 1:90M,— 42 


L?d-L(3M, — 5:4) — L(9M,2 — 20:1M, +15)+5M,?— 15M,?+9M, + 


For six wires in parallel, equally spaced, we get for the effec- 
tive self-inductance, 


. (26) 


6L? —4L(3M, — 2:31) +6M,?—9-2M, — 5:45 | 
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In the above formule (19-26) L is the self-inductance of each 
wire and M, is the mutual inductance between adjacent wires. 

We could proceed in a similar manner to determine the 
effective inductance of more than six wires in parallel, but it 
would lead to very complex formule. We can obtain results 
to a sufficient degree of approximation in a more simple 
manner. Suppose we have an antenna consisting of 12 wires, 
we can proceed in the following way: Determine the effective 
inductance of six wires in parallel, and let us denote by L’: 
then assume that the antenna consists of two wires at distance 
6d and the self-inductance of each wire is L'; the effective 
inductance of the 12 wires will be, by (20), 

L'J-M' 


pu (27) 


where M’ is the mutual inductance between two wires separated 
by a distance 6d. In a similar manner we can obtain the 
effective inductance of any number of wires. If we have 20 
wires we can break them up into four groups of five wires 
each, and make use of formule (23) and (25). 

Illustration :—An antenna consists of 10 wires in parallel, 
110 ft. long, 80 ft. above the ground, and with 2ft. spacing 
between wires. The radius of the wires is 0:08in. We have 


2h 
L=2 log. 7 — 19:15, 


M, = logs = 8:8. 


Fia. 4. 


The effective inductance of five wires in parallel is, by formula 


(25), L'—6:33 cm. per cm. 


The mutual inductance between two wires separated by a 
distance 5d — 10 ft. is 
4(80)? 
M'— log. 2d —004 cm. per cm., 


and by formula (20) 


6334554 `.. 
[e —5:95 cm. per cm. 
From the relation LCV? «1 we have 
C 1 1015 


^7B95x9x 10% 5-95 x9 x jon "f. per cm. 
Multiplying by the length of the antenna we get 
m 110 x 30:5 x 107 
| 595x 9x 1020 
- If the antenna considered in the above example were made 
up of <0 wires 1n parallel, we could obtain the value of its 
capacity by formulie (23) and (25). | 
The effective inductance of five wires in parallel for the case 
considered in the above example is 
[6:33 cm. per cm. 
The mutual inductance between two groups of five wircs each is 
B © M=55t cm. per em. | 
Using these values in formula (23) we get for the effective 
inductance, .— 
a 2 (6°33 +554) (6:33 +5 51 —2:2) —2(2 x 5:54—1 4) 


=0 00063 mf. 


4x6 33-45 5441-15 
1915 l 

C= 4.35 x9 x 10% MÉ 
Multiplying by the length of the antenna, we get, for the total 
capacity, 


-—4:85 


and 


_ 10% x 110 x 305 _ um 
^ 485x9x 192 79 00077 mf. 


Doubling the number of wires on the antenna increases the 
capacity of antenna by about 22 per cent. 

In the derivation of the above formule for the capacity of 
antenn:e no account was taken of the leading-in wires from 


the antenna to the station or the steel towers which support 
the antenna; for these, of course, a correction factor will be 
required. It is comparatively simple to correct for the leading- 
in wire ; it 1s only necessary to compute the capacity of a single 
wire above the ground whose height is the average height of 
the leading-in wire above the ground. To obtain the correction 
factor due to a steel tower is a difficult mathematical problem 
and has not been worked out here. 

The following two examples, however, the data of which are 
taken from antenne built by the National Electric Signalling 
Co., will show the degree of accuracy that we may expect 
these formule to give: — 

Example (1).—Ten wire antenne, 2:5 ft. separation between 
wires, 64 ft. above ground, 155 ft. long, radius of wire a= çin. 
For five wires in parallel by formula (25) we have 


L-— 10:6 cm./em. 
For two groups of five wires each the mutual inductance 
M—4:65 cm./cm. 
The total inductance of the 10 wires 
pa Ute 60 au fem. 
155 x 30:5 


Cupacity in Mf. 


0 3 4 6 N 10 12 14 16 3g W 
Number of Wires. 
Fic. 5.—Capacity OF HORIZONTAL ANTENNE. 
Various Heights and Numbors of Wires. Length, 200 ft. 


Separation, 2 ft. Diameter of Wire, 0:24 cm. 


The correction for the leading-in wire was 0 00013 mf. ; hence, ' 
C —0 00083 mf. The measured capacity of this antenna was 


0:00105 mf., a difference of about 20 per cent. 


0:0012 


000105 


000075 


Capacity in Mf. 


00006 


0*00045 


uon 
10 


12 
Number of Wires. 


Fic. 6.—CAPACITY OF HORIZONTAL ANTENN #. 


Ü 2 4 6 5 


Height, 150 ft. Length 200 ft. 


As another example, we take an antenna we had at the 
Plymouth station. Ten-wire antenna, 2ft. separation, 80 ft. 
above ground and 110 ft. long. Worked out by above formula 
we find C —0:00063 mf. The correction due to the leading 
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wire was 0 00011 mf. The total capacity C=0 00074 mf. 
The capacity measured gave C=0-00095 mf., a difference of 
about 28 per cent. ‘“ | 

lg While these formule cannot be depended upon to give 
results with any degree of accuracy, yet it 1s hoped that they 
will be of service to wireless engineers in enabling them to 
predetermine to what extent the capacity will vary with the 
height, length and number of wires and get approximate 
values for the capacity. 

! Wegive herewith two sets of curves in illustration of the 
formule. 

It is interesting to note that a variation in height of antenna 
does not affcct materially the capacity, while a change in 
spocing between wires produces a considerabl> change in 
antcnna capacity. 


THE POWER PLANT AT TROLLHATTAN, SWEDEN. 


The erection of the well-known power station ct Trollhattan, 
Sweden, has been made possible by the acquirement by the Swedish 
Government of extensive water-power rights on the Göta river 
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Fic. 1.—Power HoUsE AND INTAKE BUILDING. 


between Lake Vänern and the sea (Cattegat). The discharge varies 

between 11,300 and 32,000 cubic ft. per second. This minimum 

may, however, be increased by the regulation of the lake level. The 

fall available is about 100 ft. The present power plant has a capacity 

of 80.000 H.P., the ultimate capacity being 200,000 n.r. l 
HypRAULIC PLANT. 

Tne Trollhätte falls, on which the station is built, extend over 
about 4 mile, and consist of several rapids. Above the first rapids 
an overfall weir, reposing on a solid rock base, is 
built across the river. This weir has four openings 
with electrically operated gates by means of which 
the flow can be rcguletcd. The jintakes to the 
upper canalare scme distance up-stream from 
this, and consist cf six openings separated by 
wide, granite pillars. A floating wooden ice 
fender is moored in front of the inlets. "These 
intzke openings can be closed by frame shutters, 
which are operated by a travelling crane. The 
intake is ca!culeied for a water volume of 12,360 
cubic ft. per second. The intake canal is partly 
blasted in the rock and partly of masonry. Fora 
length of about 400 yds. from the intake the 
can?! is, like the latter, dimensioned for 12,360 
cubic ft. per second, while the section of the 
rem2ining part only corresponds to a discharge 
of 8,825 cubic ft. per second. The intention is 
to embranch a new cena] for 3,530 cubic ft. per 
second from this point to the present ship-way, 
which will be used as intake canal to a second 
power plent as soon 2s the new ship-way shall 
be ready. The necessary additional hydraulic 
power will be obtained through the regulation 
of Like Vänern. A new canal for 3,530 cubic 
ft. per second will !cad to the new power station 
from the intake c2nal thus obtained. Near the future embranch- 
ment à shutter-gate is built aeross the main intake canal. 


rock, with spillways on both sides, through which the excess may be 
led off in case several regulators should simultaneously shut the 
intakes to their turbines. The power station (Fig. 1) is situated 
below the forebay on a plateau blasted in the rock. Each turbine 
has its own feed pipe with separate intake chamber, head-gate and 
ice-screen. The gates can be lowered each by itself, by hand as well 
as electrically, in case of emergency, by means of a press button from 
the central switch-room. The ice-screens and head-gates are within 
the intake building. The ice-screens can be heated electrically in 
order to prevent the formation of frazil. There are eight large feed 
pipes of 14 ft. diameter, in separate blasted tunnels. The air space 
between pipe and tunnel wall is filled up with concrete. Three 
smaller pipes of 10 ft. diameter for feeding the exciter sets have a 
common tunnel. The length of each pipe is about 200 ft. 


POWER STATION. 


The power station is intended to hold eight three-phase and three 
direct-current generator sets, each driven by a direct connected 
horizontal turbine of corresponding output. The large turbines 
develop, et a speed of 187-5 revs. per min., a normal individual out- 
put of 10,000 H.P. and a maximum of 12,500 n.r. by utilising an 
effective head of 100 ft. Each turbine consists of two wheels, which 
sre completely enclosed in a common steel casing. The turbine 
bearings are accessible through vertical pits. Each turbine 1s fitted 


. with a regulating gevice consisting of regulator proper, servo-motor, 


oil pump and compressed-air chamber. The 
first lay-out comprised four three-phase and 
three direct-current generator sets for exciter 
purposes. | 

The three-phase generators (Fig. 2) are calcu- 
lated to develop each 11,000 k.v.a. or 9,000 kw. 
with a power factor of 08, the pressures being 
10,000-11,000 volts and the frequency 25. The 
exciter current is supplied by a special! central 
station, arranged in the central part of the power 
house and consisting of three turbine-driven 
dynamos giving current at 220 volts. The three- 
phase generators have each an exciting booster 
built on. Each booster is connected in series 
to the constant 220-volt ‘bus bars and generates 
a pressure varying between +110 and —220 
volts. The resultant pressure of the exciting 
current varies consequently between 330 and 
0 volts. No field rheostats are used in the 
circuit, the pressure regulation of the three- 
phase generators being effected by regulating the fie'd of the 
built-on boosters, which for the purpose are separately excited 
from the 220-volt network. An electrically operated emergency 
field rheostat is kept as reserve for the booster of cach generator. 
To f^cilitate cleaning. inspection and possible repairs, the generator 
pit hs been made wide enough to permit of a sufficient lateral dis- 
placement of the stator to mak» it accessible from inside, the exchange 
of the coils, which are laid in open slots. being thus made exsy. By 
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Fic. 2.—INTERIOR or MACHINERY HALL, 


thus disp‘acing the stator, it is evident that the rotor also is easily 
accessible for repairs when necessary. Ventilation is obtained from 


This canal discharges into a forebiy blasted out of the mountain | the open air. The rotor is for this purpose fitted with fans that suck 


920, 


THE ELECTRICIAN, FEBRUARY 21, 1913. 


in the air through ducts in the floor and the walls from outside and 
blow it out again through the stator and escape ducts in another part 


of the building. The generators are, therefore, of totally enclosed 


design. By taking off the central end shields the generators can be 
run às open machines. : 

A special direct-current plant for supplying the exciter current has 
been arranged in the power station. This comprises three 350 kw. 
direct-current dynamos, running at 410 revs. per min. and supplying 
current at 220-300 volts, and a storage battery of 1,000 kw.-hours or 


4,800 ampere-hours’ capecity for three hours’ discharge. These 


fx 


Fic. 3.—THE SwircH-HovskE AT TROLLHATTAN. 


exciters are driven at 410 revs. per min. by 500 H.P. water-turbines 
to which they are flexibly connected. The direct-current plant at 
present installed is sufficient for all the projected eight generators 
of the power station, and it also supplies current for working the 
auxiliary machinery, such as crenes, &c., and for lighting. 

These direct-current generators can be connected either with the 
main ’bus bers or with the battery charging buses by means of ordi- 
nary double-pole double-throw-lever switches. These circuits are 
also provided with reverse-current circuit-breakers. The charging 
and discharging circuits for the battery are protected by fuses. The 
battery is connected with the main or with thc 
charging ‘buses by lever switches. The main 'bus 
bars are, at one end of the switch board, divided 
up into two separate sets. Oneof these has been 
extended over the whole length of the power stz - 
tion and is provided with taps to the various 
exciting panels. Theother 'bus bar.s connected 
with the main distribution board for light and 
power. The exciting panels contain electrically | le 
operated field switches, short-circuiting rheostets LP 
for the three-phase generator field and triple-pole - 
overload time-limit rele ys for the alternator main 
eircuit. From the field switches the current is 
led to the respective armatures of the boosters 
on the alternator shaft ends. The voltage of these . 
boosters can be varied, bv means of shunt rheos- s 
tats, from + 110 volts to — 220 volts. This 
booster arrangement does away with the series 
rheostats for the alternator field circuits and gives 
the’ further advantage that the field current can 
be reduced to zero at times of shutting down the 
generator. The direct-current switch gear is 
installed in a gallery in the power station. The 
board conteins five panels. viz., three for the 
generators, one for the battery, and one totalising 
panel. The panels cre of white Italian merb e 
with the bottom and top frames of green merb'!e. 
Fireproof divisions are provided between the 
different panels on the back. All current-carrying apparatus are 
installed on the back of the board. 
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SwITCH-HOUsE. 


The main generators are directly connected to automatic main 
circuit-breakers in the power station. From these the current of 
each individual! generator is led, by means of armoured cables and 
along a tunnel, to the switch-house, built some, way behind the 
station and in the basement of which the four parallel three-phase 
cables of each generator end in a 'bus-bar system that by means of 
two oil switches can be connected up with the double 10,000-volt 
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bus, bars. These two ’bus-bar sets can be connected up by means 
of an appropriate oil switch. The energy required for the Troll- 
háttan district is derived from these "bus bars directly, while the 
remainder is transformed up to 50,000 volts by three transformer 
sets, each consisting of three single-phase transformers aggregating 
11,000 k.v.a. These transformers are connected up with the 10,000 
volt 'bus bars by means of an oil switch and have besides each an 
automatic circuit-breaker on the primary. A similar circuit-breaker 
is arranged on the secondary, the relays of which are combined with 
those of the primary referred to, according to the differentia! method. 
There is only one 50,000-volt ' bus-bar system, to which the individual 
transformer secondaries are connected by means of an oil switch. 
Tnere are only three high-pressure lines leaving Trollhättan at 
present, viz., two single and a double one, the latter being the 
Gothenburg main with sub-stations in Nol and Lilla Edet with a 
branch to Alingsas. Each of these three mains corresponds to a 
transformer set. 

Alllines are duly protected against statical discharges, lightning or 
suchlike emergencies by means of strong induction coils, double horn 
lightning-arresters with oil resistances in shunt, and series-connected 
liquid resistances, roller-lightning arresters and water-jet discharges 
The transformer secondaries are besides protected by induction coils 
and spark-gaps with an oil resistance inserted between the phases and 
the secondary neutral. To prevent breaking the insulators owing to 
the expansion of the'bus bars with increase of temperature, the 
latter are provided with expansion joints and are also fastened in 
such a way as to admit of a certain displacement. All apparatus 
subject to continual inspection, such as oil circuit-breakers. lightning 
arresters, &c., can be switched off for examination. 

On the 10,000-volt switchgear all connections are of bare copper 
bars carried by strong insulators. Copper tubes have exclusively 
been employed on the 50,000-volt distribution gear. All wiring is 


| done with lead and steel-armoured multi-core cable mounted on 


plate shelves and is consequently easy to inspect. The wiring for à 
certain group of apparatus belonging to the same unit, as, for instance, 
current transformers, relays, &c., are in the same cable. To prevent 
accidental! contacts and arcing, fireproof divisions are provided 
between the conductors of different phases, with & mesh fence about 
6 ft. high in front of them. To minimise fire risks all oil apparatus 
are arranged in fireproof cells. The connections to and from the 
oil-insulated apparatus and between the different rooms are made by 
means of insuletor bushings. For transporting, lifting and lowering 
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Fic. 4.—SwircH Desk AT TROLLHATTAN. 


the filled oil tanks of the circuit-breakers, a motor-operate d lift frame 
arranged on an opposite truck, is provided. 


The switchroom (Fig. 4) occupies the centre of the switch-house and 
contains two switchboards of bench type—one for controlling 
the three-phase generators, the other for the transformers and out- 
going lines—end a signal desk. There is also telegraph end telephone 
communication with the power station. The generetor switchboard 
comprises nine panels, i.e., eight generztor and one synchronising 
panel. Fireproof divisions are provided between the different penels 
on the back. The upper vertical panels carry the measuring 
instruments, while the operating switches for the verious oil circuit- 
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YresXeta, the etter switches, turbine regulators and synchronising 
plugs are arranged On the sloping bench boards. The lqwer vertical 
panels carry the hand wheels for operating the booster shunt rheostats 
and press buttons controlling the motors of the turbine intake gates. 
Aconnection diagram in miniature of metal strips is laid flush with 
the desk board between the various operating switches. All dis- 
connectors existing in the power station are shown in this diagram. 
The feeder board is made up in the same way as the one for the 
generators. The signal desk is designed to carry the various sig- 
nalling apparatus and comprises three panels; one carrying the 
relays, signal lamp and alarm bell belonging to the maximum thermo- 
moter of the transformers, a second one with the remote thermo- 
meter of the transformers and earth-detector ammeter for the gene- 
rators, and a third panel with relays, signal lamp and alarm bell 
belonging to the cooling device of the transformers. 


TRANSFORMERS. 


Tne transformers being single-phase, each set consists of three units 
with ster-connected high-tension coils, aggregating a capacity of 
11,000 k.v.a., which is the individual rating of the three-phase gene- 
rators. The secondary and line tension is 50,000 volts. The oil 
tanks, cooling coils, moving trucks, &c., had to withstand stringent 
tests. The oil tanks, for instance, have been tested at a cold-water 
pressure of 1421b. per square inch gauge, and dangerous stresses 
or risks of leakage are not to be feared at pressures inferior to 484 Ib. 
per square inch. The oil vessel is made of first-class 12-15 mm. 
boiler plate welded all over without a single rivet. It is absolutely 
air and oil-tight in order to facilitate the vacuum drying of the trans- 
former and to prevent air from outside from penetrating and intro- 
ducing moisture when the volume of the oil decreases through cooling. 
By means of a special device the oil may expand or contract through 
anoiltrap. The oil can be exchanged during service, fresh or cooled 
il being constantly kept in reserve in special tanks. The cooling 
of the oil is effected by water, circulating through coiled copper pipes 
immersed in the oil. 
r Each transformer can be moved about on the track on which it 
usually stands by means of a truck and gear special to each unit 
by one man, notwithstanding its weight is 28 tons. The 
transformers are provided with gauges and alarm device, which 
automatically indicates excessive or insufficient oil levels, that is to 
say, too high oil temperatures or possible tank leakage. They are 
further equipped with thermometers for direct reading, alarm and 
distance thermometers, which indicate temperature excesses and 
permit of a direct control of the different transformer temperatures 
«n the switchboard. 

(To be concludel.) 


SOME METHODS OF MAGNIFYING FEEBLE SIGNALLING 
CURRENTS.* 


BY S. G. BROWN. 


Telegraphy over long submarine cables is continually on the 
increase, and I think it may be brought forward as a fairly accurate 
statement that the number of messages sent doubles itself every 
ten years. It is therefore important that, besides the increase in the 
number of the cables laid down each year, means should be devised 
to increase the carrying power. The instruments which I have 
invented and am about to describe were designed primarily for cable 
work, but they are equally applicable to recording many other kinds 
of signalling impulses. For good reasons, recording by photographic 
means is objected to by nearly every telegraphist. If the photo- 

graphic method were permissible, great advances in speed would be 
available, but it is important that the record should be of a simple, 
cheap and immediate nature. | 

Lord Kelvin invented the siphon recorder in 1867—that is, about 
45 years ago ; he designed it so carefully that no improvement in 
its sensitiveness has been brought about until now. In siphon 
recorders of the moving coil type the following difficulties have to be 
overcome : the inertia of the coil and siphon, the back E.M.F. of the 
coil, the control of the suspensions, the friction of air, suspensions 
and inking. As the siphon has to return to zero in a certain time 
after the current in the coil ceases, it is necessary for the coil and 
siphon to have a definite frequency of oscillation depending on the 
speed of the signals. For submarine telegraphy this frequency 
lies between about 3 and 10 per second, and is adjusted by varying 
the control on the coil. As the control necessary to give a certain 
natural period to the moving system is proportional to its moment of 


. * Discourse delivered at the Eighth Annual Exhibition of Apparatus 
of the Physical Society, held on December 17, 1912. 


inertia, it follows that by reducing thig inertia we reduce the forces. 
required both to accelerate the coil and to overcome the control. 
The ordinary siphon recorder employed is a siphon tube of about 
2} in. long and from 8 to 12 mils in diameter. The moving coil 
consists of 500 turns of 2-mil wire at a mean radius of jin. The 
coil and siphon are mounted on separate axes and are connected by 
silk fibres so that the angular movement of the siphon is about two 
to three times that of the coil. By reducing the length of the siphon 
to $in. and substituting a narrower coil it is possible greatly to 
increase the sensitiveness of the recorder. In order to make the 
inertia effects of the moving system a minimum it is advisable to 
make them equal for the coil and the siphon. Even a narrow coil 
of 300 turns has about 100 times more inertia than the siphon, so 
that it is necessary to move the siphon through v 100 times the 
angle moved by the coil, By reducing the number of turns on the 
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coil and inéreasing the field it is possible to reduce the natural period 
for a given sensitiveness and back E.M.F., but as the mass of the 
mountings and insulation of the coil only decrease slightly as the 
turns are reduced the gain is not very marked. In practice it is in- 
advisable to reduce the turns on the coil below 50 or 100 turns, as 
with lower values the power required to overcome the friction of the 
air and inking becomes too limited. This precludes the possibility 
of attaching the siphon directly to a coil of a few turns, and means of 
magnifying the motion of the coil and transmitting it to the siphon 
have to be used. In this instrument (Fig. 1) it is accomplished by 
means of a fine fibre, E, which is kept in tension by flat springs at 
each end. The {ibre is attached to an arm carried by the moving 
coil A, and to a vertical fibre, F, on the siphon suspension. The 
siphon is carried on an aluminium carrier to which a single central 
fibre is attached at the top and two parallel fibres, FF, 0-2 in. apart 
below. One leg of the siphon (Fig. 2) lies on the axis of the suspension 
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and dips into a small opening in a pipe extending from the ink-pot. 
This arm goes in between the two vertical fibres, and as the opening 
in whieh the siphon dips is only a small one, the ink level remains 
practically constant whether the reservoir is full or not. "The siphon 
turns round on the axis in which the leg lies, and this makes the drag 
between the moving siphon and the ink very much less than if the 
siphon cut across the surface of the ink. In order to produce an ink 


line on the paper without introducing friction the siphon must not 


touch the paper even momentarily, and arrangements have been 
made to jerk the ink in fine drops on to the paper. To accomplish 
this the whole of the siphon suspension is vibrated rapidly up and 
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down between the springs V and K by means of the spring V, which | 


is attached to the vibrator. As the spring V is very weak in com- 
parison with the reed, the vibrations cf the latter are not affected by 
the movements of the spring. To impert a jerk to the siphon a stop, 
H, is fixed directly under the axis of suspensions and two little 
dash-pots. DD, on either side prevent the spring bouncing on the stop. 
The working end of the siphon is ground flat, and an aniline dye with 
a small proportion of methylated spirit or ordinary red ink is used for 
recording on the paper. In this way e fine line of very closely spaced 
dots can be obtained without introducing any e ppreciable drag on the 
siphon. For signalling purposes, the distortion due to the radius 
of the siphon being only 1 in. is not at all troub'esome as the velocity 
of the paper moving round the wheel R masks this. When the instru- 
ment is adjusted to have e natural frequency of 10-5 per second, 
with a 300-ohm 300-turn coil, 2 current of 50 microamperes gives a 
full-sized signal corresponding to a deflection of 0-1 in. on the paper. 
Under these conditions the back E.M.F. of the coil is only 2 bout one- 
quarter to one-fifth of that of the ordinary recorder coil. Trials 
with this instrument have shown 2n incresse of speed of 30 per cent. 
on the largest Atlantic ce bes. 

In the thermo-electric magnifying relay (Fig. 3) the power in the 
relay circuit is genereted by means of five thermo-junctions at 
different temperetures. The heat is supplied by two little Hames, 
CC and a very light thermopile B, is suspended so as to swing in and 
out of the flames and is coupled to a moving coil through which the 
received currents pass. The thermopiles consist of alternate 
junctions of platinum and platinum +20 per cent. iridium, wires 
being used of 1 mil diameter. The joints are made by twisting the 
ends of the two wires together and holding the junctions in à Bunsen 
flame for a short time. In this way a perfectly good and permanent 
joint is ensured. The wires are melted on to a fine glass tube about 
10 mils in diameter, and one connection is brought down inside the 
tube to the first junction and the other connection comes along the 
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outside of the tube. For moving the thermopile in the flames similar 
arrangements to those just described for the siphon recorder are em- 
ployed. Under the saddle which carries the thermopile the two 
silk fibres are stretched, and on to oneof these the cross fibre which 
transmits the movements of the coil to the thermopile is attached. 
The top and bottom suspensions are of fine phosphor bronze wire and 
serve as leading-in wires to the thermopile. To supply the heat two 
little flames are fed by two or three strands of cotton wick with 
alcohol or methylated spirit. If the wick just protrudes above the 
opening a small steady flame is produced and the lamp is provided 
with adjustments to vary the distance between the flames and the 
position of both flames relative to the thermopiles. Instead of 
burning directly on the lamp wicks, a simple vapour burner can be 
fitted which will give good results even with very impure spirit. 
This consists of a brass cap which is kept hot by a copper wire 
attached to it at one end, and is heated at the other end by the flame. 
By altering the amount of wire in the flame the size can be varied. 
An alternative arrangement which gives greater sensitiveness and 
enables heavier thermopiles to be used is to fix the thermopiles and 
‘ary the flames by means of a valve or shutter actuated by the coil 
movements. As the thermopile current depends on the difference 
of temperature between the junctions 2 certain time is required to 
heat the wires. It is found that for cable work, where the frequency 
seldom exceeds 10 per second, the leg is inappreciable, but for 
considerably faster movements it becomes important. In duplex 
working when the sending current has to be balanced so as not to 
affect the receiver. quick “ jarry " movements are very difficult to 
eliminate, but the lag in the thermo instrument reduces these move- 
ments very considerably and is a valuab:e property. When the 
thermopile is in its central position and no current is flowing both 
junctions are at a dull re:l hect, and when fully detlected one junction 
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b»comes bright red and the opposite one is black or very faintly red. 
In intermediate positions the current generated by the thermopile 
is nearly proportional to the deflection. The curve (Fig. 4) was 
teken from a thermopile with seven junctions on each side. When 
the thermopile was deflected 0-075" the current it sent through a 
resistance of 42 ohms (equal to its own resistance) wes 0-81 milli- 
¢mpere. With the natura! period of the coil equal to 8-7 per second 
end a 480-ohm 480-turn coil, & current of 0-03 milliempere through 
the coil gave 2 current of 0-81 milliampere from the pile through en 
external resistance of 42 ohms. For slowly chenging currents this 
corresponds to a magnification of power of about 27 times, end 
of course this can be greatly increased by reducing the period of the 
coil. For quickly changing movements the power mezgnification 
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is not so great, owing to the back E.M.F. of the coil. Trials of this 
instrument on an Atlantic cable have shown an increase in speed of 
about 40 per cent. 

The instrument just described is a megnifying relay—that is 
to say, it multiplies the impulses received in exact proportion to 
their strength. This form of relay is quite distinct from an ordinary 
make-and-break relay, which delivers a constant. current for any 
impulse over a certain strength. For very many purposes it is 
essential that received impulses should be magnified without altering 
their shape, and this can only be done by an instrument with a 
constant magnifying power. That this is the case in the thermo 
relay is shown by the diagram (Fig. 4) where the current supplied to 
the coil and the current delivered by the thermo- junctions are plotted. 
Within the range of the instrument the points lie on a straight line 
and represent, in this case, a constant magnification in current of 
about 27 times. This property I will now illustrate in an entirely 
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mechanical relay in which movements operated by very small forces 
are largely increased in strength without affecting their motion. 
The relay consists in principle of a rotating spindle around which are 
wound one or more turns of a flexible cord. The spindle is revolving 
in such a direction as to pull away from the magnified forces and 
towards the small forces that control the movement. Suppose a 
heavy weight has to be raised by a force of one-tenth of the amount, 
it will obviously be necessary to supply 90 per cent. additional 
energy, and this is supplied by the motor driving the spindle. The 
magnification of force and energy depends on the number of turns 
which the cord makes round the spindle and follows a compound 
interest law. In the model shown it will be seen that a large mami- 
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fication of power can be easily obtained by very simple means. Thus 
I can move this 14 lb. weight rapidly up and down by pulling upon 
this silk fibre. Fig. 5 shows an application of the principle to cable 
work, in which the small forces operating the coil A are intensified 
sufficiently to work the coarse relay arm R. The spindle rotates 
away from the relay arm R and towards the coil, end produces 
à much greater tension in the fibres ¢ than in s. When the coil 
swings on its axis the tension is increased in one of the fibres and 
diminished in the other and a similar change in a magnified degree 
takes place in the fibres f, By using means of this sort it is possib!e 
to work an ordinary siphon direct writer which normally requires 
sonte 3 milliamperes hy a current of 10 microamperes. 


DISTANT CONTROL OF SWITCHES AT STAINES. 


On the invitation of Mr. W. Duddell, F.R.S.. and Messrs. Handock 
& Dykes, and by the courtesy of the directors of the Egham and Staines 
Electricity Company, we were enabled last Friday to see the centrally 
controlled switching system described in our last issue (p. 885) at work 
on the mains of the Egham and Staines Electricity Company. As at 
present arranged the installation is very simple. The Egham and 
Staines system is single-phase alternating. Two Bickerton & Day 
Diesel engines drive Crompton alternators, which generate current at 
2,000 volts and 50 frequency. Two concentric feeders transmit the 
supply to Egham and Staines respectively, where it is transformed to 
200 volts by transformers located in street kiosks and distributed on 
the'three-wire system by three-core cables. The * ripple ” alternator 
is installed in a corner of the engine room, and is driven by a synchro- 
nous motor. It is at present only used in connection with the con- 
sumers' meters, and one frequency only is required. For a complete 
scheme, where several frequencies would be used, the speed of the 
alternator would have to be varied anda continuous-current motor 
would probably be used to drive it. The alternator is of the rotating 
magnet type and the armature is connected in series with the main 
generator on the outer or earthed main. The whole of the main 
eurrent passes through the alternator, about 20 amperes maximum 
in this case. The ripple is used to work relays which cut out the 
shunt circuits of consumers! watt-hour meters for definite intervals 
of time, thus giving the consumers so many units unmetered, which 
is equivalent to charging a lower price per unit. The alternator is 
thus kept running all day, but is shut down during the peak load, 
when all units consumed ere charged for. An arrangement of cams 
connected with the shaft of the alternator are caused to break and 
make the exciting circuit of the alternator at the proper intervals, the 
breaking of this circuit being, of course, equivalent to removing the 
ripple. The alternator generates current at about 140 volts with a 
frequency of 200. The pressure is transformed to about 7 volts on the 
Low tension network, which is sufficient to work the relays. An 
experimenta] relay was connected to an ordinary lamp holder in a 
shop distant from the station bv some 11 miles of H.T. feeder. 
and it was seen responding to the alternator as the ripple was imposed 
and removed. Not the slightest flicker could be detected in a lamp 
connected as usual across the mains. 

The relays actually in use are of a more or less experimental form 
and consist of an iron-cored coil and condenser connected in series. 
A balanced armature is attracted to an electromagnet when current 
of the right frequency is received ; a very definite pull is obtained on 
the armature. Another kind of relay, which we were shown working 
in Mr. Duddell's office in Victoria-street, consists of two coils, each 
with a condenser in series, the two combinations being designed to 
work at different frequencies. An armature is balanced between the 
two coils, so that it is attracted to whichever of the two cores is mag- 
netised. On the experimental pattern exhibited a little mercury 
switch in a glass tube was mounted on the armature and made to 
switch on or off an incandescent lamp, as the frequency of the alter- 
n2tor was changed. This is the arrangement which might be used 
for switching street lamps. of course with à more substantial form 
of switch, one frequency being used to switch on and a different 
frequency to switch off. The relay has been named the Handyell, 
the derivation of which is obvious if the y dces not predominate. 

The applications of this system are obviously numerous. One 
very interesting suggestion which we heard was that it might enable 
neighbouring supply stations to co-operate, so that a station with a 
small night load might obtain a supply from a neighbour and shut 
down at night, to the obvious benefit of both stations. The inter- 
connecting switch would be worked by a relay controlled from the 
station. The system, however, will probably find its greatest appli- 
cations in switching strect lamps, in operating the main switches of 
consumers supplied on a restricted hour basis, and, as the inventors 
anticipate. in railway track signalling. In this latter connection the 
relays would have the advantage of being quite free from interference 


and incandescents switched on in their place. 


by stray currents of the normal frequency, or by any continuons 
current. We were informed that the complete relay can be made 
reasonably cheaply, the condensers being the most expensive part, 
and that the price will compare very favourably with that of clock 
switches. 

In some towns the street lighting arcs are switched off at midnight 
This operation might 
be performed by the relays described above. One advantage pos- 
sessed by the switching of arc lamps by hand is that the operator can 
be sure that the lamps do light up. With the Handyell relay one 
could be sure that the relays had operated by having duplicates for 
each frequency installed in the station, arranged to light signal © 
lamps, but this would be no guarantce that all the lamp circuits, 
controlled by the relays, were actually burning, since it not uncom- 
monly happens that, perhaps a dirty lamp, by sticking, keeps a 
whole circuit dark. The switching system employed at Glasgow, 
where pilot wires are taken to the switching points, has a special 
device to avoid this difficulty, which enables the operator to see that 
all the circuits are really burning. In our experience it is a rare 
occurrence for different departments of a municipality really to 
co-operate, otherwise the police could be employed to switch street 
lamps on and off. They could always telephone to the supply station 
in the event of lamps not lighting, and their employment would 
solve, in many cases, the burning question of the proper renumeration 
of lamp trimmers. 


SUBMARINE TELEGRAPHY WITH INVERSE CURRENTS. 


During the last few days some startling statements have 
appeared in the daily Press in regard to a system of submarine 
telegraphy due to Mr. John Gott, consulting electrician of the 
Commercial Cable Company. Upon inquiry we find that the 
system consists in the use of inverse currents, a current of 
different polarity being used for each successive signal. Mr. 
Gott is not in a position to give very much information upon 
the subject, but through his courtesy we are able to give a 
few details. As is well known, inverse currents have 
been already used, but such currents have merely been 
lost as far as mechanical effect is concerned, being used, 
as it were, to clear the line after a certain number of signals 
have been transmitted. In the present system each current 
is used to give a signal, and on this account it becomes possible 
to use the ordinary Morse signals, instead of working by means 
ofa siphon recorder. In other words, it is possible to transmit 
ordinary Morse, from, say, London to New York direct, pro- 
vided that suitable relays are introduced at the ends of the 
cable. Apart from the convenience of the system as regards 
the operator, we understand that it is possible to use an 
ordinary Wheatstone transmitter. Experiments have already 
been conducted between London and New York on this system 
with satisfactory results, and as a consequence the system is 
being protected in 40 countries in various parts of the world. 

The invention comprises principally a method of transmission 
of the Morse code permitting great economy in time. It is 
known that inverse currents applied rapidly to a long sub- 
marine cable are the most effective in regard to the sharpness 
with which they are received at the far end, each current 
neutralising the preceding one. According to the present 
invention, each unit of a letter is formed by an inverse current, 
so that during the transmission two currents of the same 
polarity never follow one another. At the receiving end the 
signals are re-transformed into ordinary Morse, and conse- 
quently can be easily transcribed. In order to obtain with 
certainty the inversion of polarity for each unit, the discharge 
current from the cable itself is made use of, and 1s made to act 
upon a polarised relay. Since this discharge 1s necessarily 
the reverse of the charge, the change in the polarity is obtained 
automatically with unfailing regularity. An ordinary trans- 
mitting key is used, and consequently the operator may 
be replaced by a Wheatstone transmitter. In order to 
transform back again from the Morse alphabet with 
inverse currents to the ordinary Morse, the two contacts of 
the receiving relay are connected together electrically, 80 that 
a change of polarity makes no difference, and the signals are 
transmitted as if they were made continually upon one contact. 

In a future issue we hope to give a detailed description of 
the system. 


THE ELECTRICIAN, FEBRUARY 21, 1913. 


T ADVERTISING ELECTRICITY. 


L4 


. We give below an abstract of the discussion which took 
place at Manchester on Mr. H. Clifford Palmer's Paper on this 


subject. An abstract of the Paper appeared on p. 890 of our 


last issue. 


Mr. W. E. WARRILOW said that this was the first time the subject of 
advertising had been brought definitely before the Institution, and he 
thought it would be welcomed bv all advertising men and those inter- 
ested in the development of the electrical industry. The Paper concen- 
trated attention upon a most important subject which had already been 
hammered at during a recent discussion in London. The pressmen had 
also been hammering at the same thing in their columns and endeavour- 
ing to bring about the crystallisation of the various interests concerned. 
The gas people had already got ahead on this matter, the British 
Commercial Gas Association having pursued a line of action for some 
time similar to that suggested by the author. It was interesting. to 
note that the B.C.G.A. levied a toll on ics members based upon the 
output of each undertaking. © This association was also supported by 
the municipalities and gas companies throughout the country. A 
Paper of this kind must necessarily be of a general character, and there 
were certain details which could not be put forward. The author had 
referred to the various concerns which should constitute the joint 
association. The Electricity Supply Publicity Committee was finan- 
cially supported by the. London companies, but he did not know of any 
municipal supply undertakings which subscribed direct to that body. 
Indirectly the municipalities purchased pamphlets and booklets from the 
Publicity Committee. The municipalities were, of course, represented 
by the 1.M. E. .. and consequently that body would need. to support the 
suggested publicity association. It was interesting to note that the 
B.E.A.M.A. had formed a publicity section ; it showed that the manu- 
facturers were getting together on this important question. Regarding 
editorial notices, the Press were asked too often to write ‘ puffs” for 
manufacturers, especially manufacturers who advertised. These 
“ puffs’ meant very little to the advertiser, and, as an alternative, 
articles should be produced illustrated by sketches. The author had 
suggested that the London and provincial papers would write up elec- 
trical notes on the same lines as cycling and fashion notes. The speaker 
did not think this procedure would appeal to the public. In the case of 
money spent by the Gas Association there was nothing to show that they 
had been able to influence the Press to put in articles and notices as to the 
delights of gas. Many firms who had been purchasing space for many 
years had used this space for communicative articles set up in almost 
the same type as the text of the paper. The B.C.G. A. did not advertise 
electricity in any way by depreciatine it, and it was to be recommended 
that in advertising electricity the advertisements should be free from 
disparaging references to gas matters. The author had stated that the 
individual efforts of manufacturers or contractors would continué just as 
keenly as ever, no matter what might be done in the wav of a general 
campaign, A point of importance was the supply of suitable illustra- 
tions to the various central-station engincers supporting the association. 
Station engincers liked to dabble in these things themselves and did not 
care for stereotyped material. They preferred to add local colour to the 
publications, and in view of additionel power business, gave the order for 
printing to a local firm. On the question of a central information bureau, 
the speaker thought this should act almost entirely in an advisory capa- 
city, A central showroom in London would not be of much value, 
because the local interests of a supply company or municipality were 
endeavouring to concentrate public attention on theirown particular lines, 
The London centre should consist simply of a suite of offices for the 
conducting of correspondence. Regarding posters, the author stated 
that the least said the more effective it was likely to be. He urged that 
the practice of firms who had bought space for many ycars and done bill- 
posting work was a reliable guide. He thought that the flimsily dressed 
lady tv pe of poster was being abandoned for a simple colour background 
with bold printed letters on it, spelling out a distinct message, and referred 
to the " Give them Bovril " posters as excellent examples of the kind of 
thing wanted in advertising electricity. Jn conclusion, the speaker said 
that the three main interests involved should be at once appealed. to. 
The electrical contractor was beginning to wake up in those districts 
where the supply engineer was willing to co-operate, and where he ran an 
effective showroom it was, as in Manchester, recognised bv the station 
engineer, A strong man was wanted to draw the three main sections 
of the industry together, tell them what to do, and sce that it was done 
quickly. 

Mr. A. G. SEAM AN, whilst admiiting that goods should be designed and 
built in a proper manner, pointed out that it was equally important that 
proper means should be adopted of disposing of manufactured appa- 
ratus. [t was only by making people realise that something greatly to 
their advantage was offered that they could push the industry along, 
and the time was now ripe for so doing. The domestic applications of 
electricity were rapidly coming within the reach of an ever-increasing 
cirele of people, and these facts were required to be brought promi- 
nentlv to the public notice. 

Mr. F. €, RAPHAEL said it was obvious that to advertise electricity 
more fully would benefit evervone concerned, and it was only a matter of 
ways and means. He did not wish to be in any wav critical, but would 
ask the author whether he had really thought out, not the desirability of 
such an association, but whether the preposition was within the bounds 
of practical politics. What would the author offer to members who 


. begin to look upon such notices as a punishment. 


joined the association ? So far as he (the speaker) could see the whole 
industry would benefit equally, whether they joined the association or 
not, and the only benefit that members would obtain would be advice 
gratis. Publicity literature was also offered at reduced rates, but as 
already stated, a gréat many engineers prefetred to buy this locally. In 
the speaker’s opinion, the author would find much difficulty in forming 
an association such as he suggested. An association and committee 
might be got together, but would that committee be able to get subscrip- 
tions and would there be any method of getting membership ? It was 
not probable that the newly formed Publicity Committee of the LEE, 
constituted of the representatives of those very bodies mentioned by 
the author, would be absolutely the association suggested in the Paper. 
This question of bringing the electrical business before the public ap- 
peared so cssential that the I. E. E. might be tempted to take it up now 
that they were about to look after the business as well as the technical 
side. Regarding newspaper Press advertising, the speaker had some 
time ago tried to make much of the point that advertising in the daily 
Press should be indulged in to a greater extent. lf every electrical 


supply undertaking, of which there were about 500 in this country, 
| would contribute an average of £50 per vear, a sum of about £25,000 per 


vear (just a little less than the author figured for the whole scheme) 
would be available. The figure quoted in the Paper (?.e., five-twelfths) 
for daily-Press advertising was notenough. Billposting should not becar- 
ried to excess, and in this connection the author's figure of two-twelfths 
was rather too much, especially in comparison with press adveriusing, 
which was given as five-twelfths. Press advertising was much more 
remunerative and warranted a much larger proportionate outlay, 
He (the speaker) thought that in course of time the advertiser would 
Notices written by 
an advertiser were always recognisable or nearly always so. The man 
who wrote up advertisements was usually the man who signed the ordi rs, 
and naturally felt convinecd that his way of putting the matter before 
the public was right. There was more friction and trouble in con- 
nection with these '' puff " notices than in connection wiih any other 
branch of paper work, and they were more difficult to handle than any 
amount of technical work. The same applied to some extent to daily 
Press work. If it was desired to get electrical notis into the daily 
Press, they must have first-class lectures by first-class lecturers, em- 
bodying new ideas on electrica] subjects. Free lectures in public show. 
rooms were not meant, but the best lecturers engaged to Icciure in a 
suitable hired hall. with a small charge for admission, was desirable. 
Such lectures would attract good audiences and would be thorough!y 
well reported in the Press, in addition to being a kind of advertisement 
in themselves. The speaker did not b.lieve in the ordinary show-room, 
and considered it an inefficient way of selling goods. 

Mr. B. WELBOURN said he was not convinced that at the present 
moment there was need for an association as suggested, but he did think 
that the scheme should be placed under the auspiccs of the parent 
institution. Manchester appeared to be a much more central position 
for an association headquarters than London. The author sugzcsicd in 
one part of the Paper that showrooms should be more or less uniform 
as far as style and lay-out were concerned, while in another place he 
stated that repetition bred familiarity, and familiarity bred conti mpi. 
The author appeared to lay too much stress on the domestic uscs of 
electricity and not enough on the power side of the industry. Regarding 
the education of the public, there was nothing like the electric iron 
for bringing home the advantages of electricity for domestic purposes. 

Mr. F. WALKER did not think the author went far enough in speaking 
of a total outlay of £30,000. Many firms spent that amouni individually 
on advertising in a single vear. "Taking the total number of supply 
undertakings as 500. then £30,000 only allowed £60 each, which was 
nothing like adequate. Supposing there were 300 towns where it was 
decided to hold exhibitions and keep open for a week, to do the let ia 
a vear would mean six or cight touring exhibitions at a cost of £60 or £70 
per week each. A recent exhibition in Scotland cost £200 for a week, 
and the engineer made the manufacturers pay most of the bill. The 
advertising of the domestic uses of electricity was primarily for the 
purpose of selling electricity, and in consequence was a supply company 3 
job. The manufacturers had to advertise their own apparatus, and 
although they benefited indirectly by the sale of more electricity. 1t 
was the supply company’s job to siand the general adveriising of the 
benefits of using electricity. It was to be agreed that the electriaty 
supply undertakings were far behind the gas companies in adverting 
the sale of their product. Nu 

Mr. A. J. GREENLEY asked what the duties of the proposed 2: sociation 
would be. Everyone agreed that there should. be such an arsveration, 
but would it control the advertising manager and advertising. or would 
it contine itself to the raising and administration of funds? Phe prevent 
Publicity Committee had been up against many difficulties i? regard to 
effective advertising, and although, as he understood, this commntee 
saw all advertisements and passed on all ideas for advertisements, the 
result was not what it might have been. The author apporently 1m- 
tended to advertise the power side of the business in the daily Press, 
but he (the speaker) thought the best way of obtaining new power con- 
sumers in all trades was through the medium of the trade organs. 

Mr. F. SELLS said the chief thing in the author's Paper with w hich he 
was in azreement was the underlying principle of co-operation. This 
unfortunately had been missing in the electrical industry for a long 
There were a number of bodies who interested themselves in the 


time. 
different parts of the industry, but there was nobody really Ed 
of dealing with the subject as exploited in the author's Paper. l the 


idea were possible at all, it should be handled by an independent a 
ciation. In the event of a subject of this hind beiag tacked on to the 
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Publicity Committee of the I. E.E. and left half done, nothing further 
could be done. London was the right centre for a number of things, 
but not for a movement of the kind suggested. If the meetings were 
held in London, the provinces would hear nothing further of the matter. 
When the question of co-operation was to be considered, where was 
the main support to come from ? National advertising, as the author 
termed it, was not & new idea; the electrical exhibitions, for example, 
were nothing more nor less than a co-operative scheme. An investigation 
. of the details of these big electrical exhibitions which had done a great 
deal of good to the industry, would reveal the fact that most of the 
money came from the manufacturers. A scheme of the kind proposed 
should be supported mainly by the supply undertakings. In this 
country the majority of the electrical undertakings were in the hands of 
municipalities, whereas abroad thev were in the hands of private com- 
panics, who advertised extensively at their own expense. The attitude 
of station engineers was illustrated by the fact that they were usually 


present when curves and technical Papers were under discussion, but. 


there were very few present to listen to a discussion on a purely 
commercia] question. . 

Mr. S. RENTELL said he agreed with Mr. Sells in regard to showrooms. 
As already stated, the: gas. undertakings contributed towards their 
association, and there was no apparent reason why the electricals should 
not, through the M. E. A., adopt electrical advertising in a simple way on a 
similar basis. 

The AUTHOR, in reply, said that he wantcd to advertise his subject 


as widely as possible, and his presence in Manchester was an act of adver- 


tisement. Mr. Raphacl had discussed at some length the question of 
editorial “© putts,” 
'* puffing ” in favour of advertising electricity. Many of the details in 
the Paper had brought forth useful criticism, but it was not his intention 
to go further than indicate methods whereby a start might be made. He 
wished to emphasise the fact that he did not ask for editorial ‘ puffs,” 
as it would b. quie possible properly to organise and supply information 
to the public generally in such a way that they would be glad to make 
use of the information as news purely and simply. 


———— - ae ie 


HAND-OPERATED COMPENSATORS FOR TWO AND 
THREE-PHASE INDUCTION MOTORS. 


As is well known, the starting current et full voltage of squirrel- 
cage induction motors up to about 40 H.P. varies from four to five 
times the normal full.load current and in larger machines this varia- 
tion is from about five to seven times the full-load current. The 
. corresponding starting torque for motors up to 40 H.P. varies from 
1} to 2] times the rated full-load torque and for machines larger than 
40 H.P. between ? and full-load torque. It is evident, therefore, that 
when connecting a squirrel-cage induction motor directly to the line 


Fic. 1.—WaALL SUSPENSION START- 

ING COMPENSATOR WITH No-VoLT- 

AGE RELEASE AND OVERLOAD 
RELAYS (Cover, Removed). 


Via. 2. 


FLoor TYPE 
COMPENSATOR. 


the starting current is excessive, while the torque is for most require- 
ments unnecessarily high and the voltage regulation of the system 
is disturbed. To improve these conditions it is necessary to start on 
reduced voltage, but as the starting torque of induction motors is 
reduced as the square of the reduction in voltage, it is desirable to 


and he (the author) would now ask for considerable : 
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reduce the starting current in the same proportion. To accomplish 
this the British Thomson-Houston Co. supply a starting compensator 
or auto-transformer, which consists essentially of a transformer for 
lowering the pressure across the motor terminals during the period 
of starting. With this device both the starting current taken from 
the mains, as well 2s the starting torque of the motor, are reduced as 
the square of the reduction in voltage. In the following paragraphs 
we give some details of the latest type of this apparatus. 

The starting compensator differs from the ordinary type of trans- 
former in having the secondary winding arranged as a portion of the 
primary, thus reducing its size and cost as well as increasing its 
efficiency. The standard types of compensator made by the British 
Thomson-Houston Co. are suiteb!e for starting two or three phase 
25, 331, 40, 50 or 60 cycle squirrel-cage induction motors up to 750 H.P. 
on voltages ranging from 100 to 3,300 volts. They ere supplied 
either for fixing to the wall (Fig. 1) or the floor (Fig. 2). The former 
type includes compensators up to 200 m.r., suitable for mounting 
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Fig. .3.—OPERATING SWITCH FOR COMPENSA TORS. 


on a wall, while the latter type is composed of the larger compen- 
sators suitable for fixing to the floor. The compensators consist 
of a strong iron box containing the compensator winding and an oil- 
immersed switch. The switch-operating handle is situated on the 
outside of the case to the right, and a no-voltage release is similarly 
situated on the left. | 

The switch-operating handle can be moved into three positions 
with the following results :—'* Off position: The compensator and 
motor winding are disconnected from the supply. “ Starting " 
position: The switch connects the whole of the compensator winding 
across the supply and a portion of the winding to the motor terminals. 
“ Running" position: The switch cuts out the compensator wind- 
ing and connects the motor direct to the supply through the 
overload relays. The operating handle is fitted with an automatic 
latch, which ensures the former being thrown from the “ off " to the 
"starting" position, and prevents it being thrown from the ' off" 
to the “running” position, a strong spring also preventing its being 
left in the “ starting " position. 2 

The construction of these apparatus is very solid, the case in which 
the compensator windings and oil switch are enclosed being composed 
of cast iron. The compensator winding consists of coils which are 


| baked in a high vacuum until every particle of moisture is driven out. 


An impregnating compound is then forced into the coils under high 
pressure. This compound, on solidifying, renders the coils entirely 
moisture-proof and also gives the winding additional mechanical 
stability. The switch is of the oil-immersed type and is provided 
with heavy rubbing contacts. As the latter are entirely immersed 
in oil, arcing is reduced to a minimum, thus ensuring the contacts 
long life. All the current-carrying parts can, however, be readily 
and cheaply renewed. The wall suspension type compensator has 
the switch arranged in the lower part of the case, and the oil tank 
can easily be lowered for the inspection or renewal of the oil or the 
contacts without taking the compensator down from the wall or 
removing. any of the cables. In the case of the floor compensator, 
the switch is situated in the upper part of the case, and, as it can be 
removed complete with the oil tank, is equally accessible. With 
the largest compensators the current exceeds the capacity of the 
self-contained switch, and in these cases the compensator is provided 
with a separate panel equipped with switches, instruments.and current 
transformers. The no-voltage release coil in the case of compensators 
up to 600 volts is wound for the full supply voltages. In the case 
of higher-voltage compensators the coils are wound for 110 volts, 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings o! 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician" for Jan. 3. ThisSupplement 
consists of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with our issue of the 10th. Table I., Electricity Undertakings 
with no Tramway Load, was published with thei issue for January 24; 
and Table Ia., Electricity Undertakings taking Supply “in Bulk,” 
and Table II, Electricity Undertakings with both Lighting and 
Traction Load, were published with the issue of ** The Electrician " 
for Jan. 31. With the issue for Feb. 7 a complete Alphabetical 
Index to Tables I. to VI. was published; and the series is com- 
pleted by the publication this week of Tables VII. and VIII., dealing 
with Electricity Works, Tramways and Hallways in the Colonies and 
some places abroad. 
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Vol. LXIX. of “Tus Exsorniocran.” Bound in Publisher's covers, 
Price 178. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Oases for binding Vol. LXIX. now ready, price 2s.: poat free, 2s. Sd. 
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“OUR FRIEND THE ENEMY.” 


It is with this title that Mr. C. H. WORDINGHAM con- 
tributes an article to last week's issue of the " 
of Gas Lighting." We do not often find a contribution 
from an electrical engineer in the columns of our con- 
temporary, and the acceptance of the present article is 
probably due to the fact that the author deals quite frankly 
with the virtues and defects of both electricity and gas. 
Broadly, Mr. WorpINGHAM divides up the firld for both 
these agents into certain sections in each of which he 
awards the palm to one or other of the two competitors, 
Very naturally electricity has an easy time in the field of 
lighting. It is scarcely necessary for us to recapitulate the 
advantages in this particular sphere. If there were 
nothing to be brought forward bevond convenience and 
comfort this would be quite enough to decide the public i in 
favour of electric lighting, assuming that its cost is not 
considerably above that of gas, and this fact is pointed 
out by Mr: WorDINGHAM. 
It is when we come to electric heating and cooking that we 
find ourselves in some disagreement with Mr. WORDINGHAM. 
Everyone will admit that a penny worth of gas contains à 
larger number of thermal units than can be obtained from 
a penny worth of electrical energy at the prices now prevalent. 
for the simple reason that the process of generating electrical 
energy is handicapped bv a heavy loss of efficiency 
| which cannot be overcome so long as we depend upon 
steam, gas or oil for motive power. On that account 
Mr. WorpincniaM states that gas heating easily beats 
electric heating, and thet anything in the nature of sertous 
heating of houses must fall into the sphere of gas 

In regard to such a statement, we feel that ont 
utterances of this kind are alwavs dangerous. We have been 
so often told that such and such a thing could not be done, 
only to find that the prophecy was falsified in due time. We 
quite admit that for serious heating electricity is handi- 
capped, but we think it would be a far safer prophecy to say 
that serious heating propositions will remain with coal in 
domestic premises rather than with gas. A coal fire gives 

a sense of comfort which is never obtained with gas. The 
| best gas stove is but a poor imitation of a coal fire, for the 
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reason that the heat intensity of the flames is compara- 
tively low. In an ordinary sitting-room a gas stove is not 
very appropriate at the best, and if a gas fire is used a great 
deal of the heat passes up the chimney. Of course from 
time to time we read of such a statement as is made by the 
Secretary of the British Commercial Gas Association in a 
recent issue of “ Nature"-—namely, that with electrical energy 
at Id. per unit a penny purchases 3,410 B.Th.U., while the 
heat equivalent of 33 cubic ft. of gas (costing in London 
ld.) equals 16,500 B.Th.U. Now, if the gas fire has an 
efficiency of 20 per cent., which is considerably higher than 
that of the average coal fire, then 3,300 B.Th.U. become 
available for ld., and this is less than the heat obtained 
from the electrical energv, which it must be remembered is 
used with an efficiency of 100 per cent. The efficiency of the 
gas fire may possibly be higher than the figure assumed, but 
such considerations are sufficient to show that an electric 
radiator does not necessarily compare so unfavourably with 
a gas fire (as distinct from a gas stove) as might at first 
sight appear. When all is said and done, popular opinion 
"must be taken into account on these matters, and it is 
common knowledge that the gas fire is not popular for 
continuous heating ‘in private houses. 

Again, in regard to the heating of water, Mr. WORDING- 
HAM states that electrical means cannot compare with gas 
on the score of cost. . Of course, if we take a certain quan- 
tity of water and proceed to boil it electricallv and by gas 
respectivelv we shall find that, with the prices commonly 
charged for electrical energy and for gas, the latter 
shows to advantage in an experiment of this kind ; but 
that is not the whole of the matter. We need not here go 
into cur reasons for believing that the electrical heating 
of water on a large scale for domestic purposes will be 
commercially possible in the near future. Suffice it to say 
that electric cooking is making rapid headway, and that it 
is dangerous to prophesy that the hot-water problem will 
not be solved. 

Mr. WorpINGHAM concludes his article by pointing out that 
it would be niuch more advantageous for the gas and electric 
interests to work hand in hand. In favour of such a policy 
we think there is a great deal to be said, as we pointed out 
some time ago, and it is quite evident that those respon- 
sible for gas undertakings are realising that there may be 
advantages in running an electricity undertaking at the 
same time. Quite recently Parliamentary powers have been 
sought on these lines by the gas companies at Tottenham 
and Edmonton, Grays and Tilbury, Crowborough, Ely 
Valley, Herne Bay and Westgate. It need scarcely be re- 
marked that the character of the work is the same for both 
undertakings, that the establishment -charges for a new 
undertaking can be much reduced by being spread over two 
undertakings instead of one, and that where one illuminant 
does not receive favour the other is sure to get in. There 
is also the further advantage that the electricity under- 
taking in such cases’ would very possibly be free from the 
burden of compulsory purchase. The longer we go on, 
the more it becomes recognised that compulsory purchase 
is a veritable millstone about the neck of private enterprise 
in electricity supply. , 
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Common Battery Telephony Simplified. By WALTER ATKINS. 
(London, 1912: “Thae Electrician " Printing & Publishing C>) 
Pp. x. +162. 3°. net. 

This little book of 160 pages and 150 diagrams should prove 
invaluable to the staff of the British Post Office, as it describ:s 
briefly and clearly the standard practice of the Department. 
It should also be very helpful to the student of telephony. 

The author restricts himself to common battery practice. 
After an introduction on current generation and its application 
to telephony he gets immediately to the heart of the subject 
and describes the main and intermediate frames in relation to 
the line circuits, then dealing with switchboard circuits 
generally. 

The system using repeater coils is fully dealt with, as is but 
right, but neither the name of an inventor nor manufacturer is 
mentioned ; and, although the Post Office engineers have done 
much in the way of application, it is a little ungencrous not to 
give credit to those who did the pioneer work—viz., the Western 
Electric Co. 

Again, the 24-volt system of the Automatic Telephone Mg. 
Co. employing condensers, although in use in a number of the 
Department's exchanges, including the lately completed Park 
exchange, London, is not mentioned, whilst the Peel-Conner 
Co.’s 40-volt system is dismissed in pare: two pages at the end 
of the book. 

Much interesting information is given regarding all the su: 
sidiary circuits, such as the operator’s instrument, with ex- 
planation of the side tone device, busy back, test and meter, 
each being illustrated by a diagram. This is followed by junc- 
tion working, which is ably handled, with all its details of 
operator's circuits, break jacks for call wires, lending junctions 
and the variation of circuit to mect different conditions. A 
chapter deals with the apparatus in subscribers’ offices, 
and with the theory of the circuit and small switchboards 
of the wall and floor pattern. 

In many respects the chapter on testing is the most inter- 
esting and valuable, as the many and varied circuits are liable 
to get out of order, and this section shows what great considera- 
tion has been given to the devising of testing sets to localise 
faults readily, to prove the various circuits, and to give 
standard currents for the adjustment of relays. 

A chapter on miscellaneous circuits deals with call offices, 
electrophone working and the circuits on and between the 
different desks, with particular reference to the supervision of 
the service. 

The diagrams as a rule are good and simple, and allow one 
readily to understand the text, although to those readers not 
familiar with crossing lines, instead of looping over lines with 
which no contact is made, they are somewhat confusing in 
some cases. The jack bushes ere usually drawn out of pro- 
portion, and the symbols used for receivers, transmitters and 
generators are unusual and inferior. The peculiar British 
Post Office term of " pegs” for plugs is used, and might 
with advantage be dropped. 

With the task the author set himself he has been very suc- 
ccssful, and the text and diagrams form a simple vet complete 
exposition of standardised common-battery practice. 


| W. AITKEN. 
The Electric Circuit. By V. KanarETorr. 2nd edition. (New 
York, 1912: McGeaw Hill Book Co.) Pp. xvi. £229. $2.00. 


The expansion of the first edition of this book, from a pamph- 
let of 85 pages to its present proportions, has resulted in the 
production of a text-book dealing with nearly all the present 
practical aspects of the electric circuit. In conjunction with 
the companion treatise on the magnetic circuit, a presentation 
is given to the advanced electrical engineering student of the 
theoretical elements necessary for the calculation of the per- 
formance of dynamo electric machines and of transmission 
lines. 
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The present volume is naturally mostly concerned with the 


` latter subject, although chapters on the transformer and poly- 


phase induction motor are included. The reason for this is 
that both are reduced to equivalent electric circuits with a 
perfect magnetic link before being dealt with. On this basis 


"approximate analytical determinations of performance are 


r 


made by shunting the equivalent “ exciting admittance ” on 
the terminal pressure, and then it is shown that greater accu- 
racy is obtained by shunting the induced pressure instead ; 
but it should not be stated that this is an “‘ exact " solution, 
cspecially in the case of the induction motor. No method 
of "equivalent circuits" can give mathematical accuracy 
when dealing with magnetised iron, although 


SOME FACTORS IN PARALLEL OPERATION. 


We give below an abstract of the discussion which took place 
in London on Mr. A. R. Everest’s Paper on the above subject. 
An abstract of the Paper appeared on p. 874 of our last issue. 


Prof. MILES WALKER said that they were greatly indebted to the 
author for the further corrections he had given to enable designers to 
arrive at the best effect in order to avoid resonance. The matter was 
assuming more importance every day now that the Diesel engine was 
bringing to life again the engine type of machine, which had somewhat 
died out through the rise of turbo-generators, and it was, therefore. well 
to know of a formula which ERE something better than that previously 


very close approximations to ithe truth can GR D GDA RT 
be made. Mc. vs Kod. Era 
The author is known for his thorough- -going 10°75 40 + 026 | 0700 
advocacy of the complete system of nomen- | Baer VERS 
clature for magnetic and electric quantities 103 | 38 B Sea eee VE Ria 
due to Heaviside, and it is certain that the om zé LL LILLILN LL i 0-592 
proper use of this system can greatly facili- POON 2H 
tate the solution of a large number of alter- . 915 34: 0'20 07338 
nating-current problems; but when itis gy | ,, ae i O a V pes 
seriously proposed to introduce units for the WENN X, i J| SEP RN RN 
inverse of capacity and inductance, the 8:08 30 LL EST Everes rest 016 3| O43l ; 
* daraf" and the '' yrneh," most electrical a 
engineers will agree that the author is at least 7°55 28 o14 È| 037; 
a long way in advance of current opinion. 200 N: - Sho 
The gradual change that is being effected 3 u 
in: text-book methods of treating the alter- | 646 | 3 24 010 X| 029. 
nating-current circuit 1s evident here inthe 3 * E t 
prominence given to the use of complex & 592 | * 22 A SE a Don | ums 
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beccmcs cssential when the final problem is 323 | 7 
taken up, that of a line possessing distributed 
resistance, magnetic reactance, and dielectric abi | 
"susceptance." Theauthor's treatment very 215 
clcariy demonstrates this, and leavcs .the 
student who has conscientiously followcd 1615 
him, in a position to tackle with profit all the 
recent work that has been done on the thcory 1075 | 
of long transmission lines. 0:537 
It is perhaps inevitable at present that | 
som? space in such a book as this must be 9 


devoted to the mathematics of vectors in 
general and the explanation of the notation 
adopted by the author in particular, but in 


80 90 


100 110 120 130 140 


Revs. per Miu. 


190 1€0 170 180 190 200 


X, and X, critical values of flywheel effect. for 50 pzricds and a short-circuit current equalto 2:5 ard 


the near future this should not be necessary. 

The restraint that has no doubt been 
exercised in not “letting go” ovcr the 
subject of alternator control, parallel running 


3:5 times normal curient asd the time of one period of oscillating torqu2 equals the time of one revolution. 
Xi and 


X, ditto when the time of one pericd of oscillating torque equals the time of half revolution. 


For 


any other frequency or short-circuit current the flywhael eff-ct will be varizd in dircct proportion to the frequency 


or short-circuit current. 
I. Average flywh22l effct of a fw2-craak cross compound steam engine for a cyclic irregularity ó= ina. 


and so forth (that’ happy hunting ground 
of the vectorial enthusiast) could then be removed, and a 
certain incompleteness which now exists remedicd. 

Even though one runs across a “ kilo-daraf " now and then, 
the numerous examples scattered through the book form a 
very valuable feature in it, and should greatly extend its 
acknowledged sphere of usefulness. W. C. C. 


Map oi London.—We have received from Mr. Edward 
Stenford a copy of a map showing the proposed railways, tram- 
ways and other traffic schemes affecting London in connection 
with which powers are to be sought during the forthcoming 
Parliamentary session. The map 1s similar to those which we 
have had pleasure i in noticing on other occasions and shows 
clearly the existing railways, ‘be they steam or electrical. It 
has the advantage that the areas of the London boroughs are 
differently coloured. The price is 2s. 


————— Ma 


II. Dittc = 456. 
Fic. A. 


used, where the short-circuit test only was employed to indicate what the 
svachronising current would b». The old formula was, however, not 
very inaccurate, and it had been of very good service to designers. The 
object was to get a flywheel which would not resonate, and therefore one 
got as far away from the danger point as possible. The author had said 
that only the ampere-turns which were on the air-gap should be taken. 
That was quite correct so long as there was no saturation on the polc- 
face or in the teeth of the armature ; but when dealing with generators 
which had a considerable amount of saturation upon the pole- face. as 
often oecurred in turbo machines, then the ampere-turns on the tecth 
and pole-face were asof great importance as the ampere-turns on the air- 
gap. and therefore one should take rather higher valuesthan the ampere- 
turns simply on the air-gap. He was quite sure that in the past a great 
deal of the bad reputation suffered by high-frequency rotary converters 
was due to resonance. In the old days machines were put on the market 
which happened to have a flvwheel effect which just resonated with some 
disturbance, and thus caused hunting. The matter was of great im- 
portance commercially, because if they were going to have that kind of 
behaviour in rotary converters it was neccessary to enquire more closely 
into what the disturbances were in the circuit and then apply the author's 
formula to find out what consonance was necded in order to avoid the 


p n — 


resonance. To show that the old rule was, after all, not so very far at 
* fault, Dr. Rosenberg had communicated a contribution to the discussion, 
including some slides (see Figs. A and B) which he (the speaker) would 
show, as they illustrated rather nicely that the old rule was in any case 
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Everest was correct in pronouncing that the synchronising currents for 
running conditions were considerably higher than those figured from 
the short-circuit test. . An article by F. Punga in the “ Electrotechnische 
Zeitung” (1911, p. 385) gave some good examples of this. Previously 


F'ywheel effect Flywheel effect Dr. Gottfried Huldschiner had published ex- 

G.R.2 G.D.3 GD.? GR? periments to determine the ratio of the svn- 

Au. USE i ogee chronising forces, and these were in gencral 
v.a. Ka. v.d. kva. : 

2690. 1090 070 71883 agreement with Punga's results. He had recently 

ON NENMEMNEENENMESNX made experiments himself with two sets of syn- 

: f ; chronous motor generators, the motors having 14 

2555| 95 065° 158 and the generators six poles. These could be 

24i oo Sen T paralleled on the 14- pole sides, £o as to bring & 

pn ns of one oe A ME S with EU 

l f , poles of the second motor. us it was possible to 

z299| B9 M | 0'55 |1479 obtain distinct measurable angles bein the 

— | Everest vectors of the two six-pole generators before parallel. 

80 050  ,l945 ing them. After the generators were paralleled this 

5517 - Ii = N S . x "1 angle would be divided between the generators and 

| \ N 045 3 on 4 motors, and an exchange of power would take 

l | | | a UM wth N 3 place. The measurement showed clearly what 

1883| 70 i | 0:40 X |1076 ~ Messrs. Punga and Everest said—that the syn- 

l | | ill b UIN LL L| lg $ | > — chronising power for a given angle of deviation was 

1748| į 65 TT K N 035 E,0941.$ much greater than that measured from the short- 

S S fi WT id, | NUN I I 3 | S circuit test. Theoretically, he was, therefore. in full 

= toe & 60 rx | | š ONT N N o30 5 Mas agreement with Mr. Everest; but practically the 

` = i W | Pd bg lh jj IN I EC u figures obtained from short-circuit tests, if one took 

A 1479, $ 55 : NU He: : -| 025 T |0672 « account not only of the field ampere-turns for 

AME UN NUM SUUS is 7 

S 46/8 | | | TN Jm IN UN a ©  magnetising the air-gap, but the full field ampere- 

S 1345,33 50 | ; INI "I ibit, i N 0:20 E (0:538 turns for no load and full.load excitation, had 

oe SATAY UU 22 oe et ri i 

Z 1210, € 45 M NJ- N DU IN 4 015 |0403 zone " for hunting. He had never considered it 

S E MI URL LOL LL LENS TS E | possible to figure the critical value of the flywheel 

E 1076 S 49 LOU MAN, ADRY TRS lines N oio 0269 effect to ar accuracy of a very few per cent. and 

8 NNI DEB n TR | then to make the fly wheel just 20 per cent. heavier. 

9:4] 35 |! HA. À Pea TELH 0:95 0:134 If it were not possible to make the flywheel much 

NUI E et heavier, he would use dampers, and take care that 

8:07 30 \ | b | p cICLIAIDEEER ERR 0 0 the engine impulses of the critical duration were 

WEE sufficiently equalised so as not to be too high for 

6°72 25 À ü ^ the damper. Prof. Goerges had once remarked that 

| | it was not the aim to hit the bull's.eye on the target, 

5-38 20 | but to shoot as far as possible away from the target. 

| : For this purpose an approximate calculation was 

od. $5 sufficient. He had always found that a simple 

| short-circuit calculation tallied sufficiently well with 

| ' the actual results, an experience which Mr. Everest 

2°69 10 appeared to share. Two inaccuracies were intro- 

ses SRL dope | TEST NMNM inns which iM E. each ERA 

i TRE T TRETT n the cases investiga v Mr. Punga an r. 

| Se | | | |o Everest, the calculated results checked very well 

! 0-0 ee i with the measured ones. If this should be borne 
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or short-circuit current. 


I, Average flywh2el effect of a gas engine having 4 impulses per revolution fcr a cyclic irregularity 8 E 
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sufficient, and gave a margin of safety for a flywheel effect. He also 
showed some slides illustrating particular cases of resonance. 

Dr. S. P. Smitu thought the more one looked into the subject the more 
complicated it seemed. It was, of course, the resonance effect which 
was the trouble. Arnold's new book had three long chapters on this 
matter. One of the most interesting cases, which showed the difficulty 
of the subject, was in respect to the parallel working of gas engines. 
Arnold referred to three gas engines which would not work in parallel on 
light loads when two were fed from a common supply pipe and the third 
from an independent pipe. A choking coil was introduced and the air- 
gap altered, but it was found necessary eventually to decrease the. weight 
of the flywheel. The weight of the flywheel of internal combustion 
engines had often had to be lightened to obtain parallel running. He 
particularly wanted to ask the author what his experience had been 
with damping windings. The author had shown that the effect of the 
polar arc had to be taken into account. and it seemed to him that if that 
was so the power factor should also be taken into account, because, after 
all, the position of the flux was affected, not only by the load, but by its 
phase with respect to the pole centre. It therefore seemed that, under 
certain circumstances, there might be a correction necessary, as it was not 
always possible to get correct results owing to a difference in power 
factor, say, between a day load and a night load. One way, of course, 
to get rid of the effect of the power factor was by means of the non- 
salient pole turbo-alternator. He had found, in considering perfect 
working, that the non-salient pole machine was about as near the ideal 
as one could get, more especially as it was eminently adapted for fitting 
with a squirrel cage. He would like to hear if the author had any 
remarks to make on that point. He had only had one experience with 
damping windings—viz., that if they were used they should be very 
ample. To make areally good damping winding it should be made with as 
low a resistance as possible, and with practically a complete squirrel cage. 

Dr. E. RosENBERG (communicated) remarked that he had always used 
short-circuit test figures, but he had! no hesitation in saying that Mr. 


when the time of one pericd of cscillating torque. equals the time of one revolution. For 
any other frequency or short-circuit current the flywheel efí:ct will be varied in direct proportion to the frequency 


more complicated method. ‘The factor of safety for 
the flywheel could then be reduced. He was not 
in agrcement with the first of Mr. Everest’s recom- 
mendations regarding “flywheel requirements.” 
He would prefer to have specified as one condition 
1 a certain minimum cyclic irregularity rather than a 
permissible angular deviation of 23 electrical degrees, 
as the author did. He instanced a case where © 
the ‘permissible " irregularity would be jsth. 
He feared that engine makers would not know what to do with such 
requirements. In his second recommendation the author had not con- 
sidered the necessity, which often arose in connection with multiple four- 
stroke cy 12 gas engines. to work with a flywheel which lay between the 
eritical values for impulses of the duration of one revolution and those 
of two revolutions. In this connection he ventured to take exception 
to the expression “frequency of the predominating engine impulse." 
For instance, ia the torque diagram of a single-crank double-acting 
steam engine, where every stroke represented an impulse of nearly the 
same magnitude, one would be inclined to ascribe to the '' predominating 
impulse ” a frequency of double the number of revolutions. This was, 
however, nearly always a harmless impulse. The resultant oscillating 
force, equal ip frequency to the number of revolutions, was by far more 
dangerous. As this resultant force was, as a rule, very small compared 
with the one of double frequency, it seemed rather a bad contradiction to 
call it the ‘ predominating impulse." Mr. Everest had said nothing 
about damper windings. These were in some cases of great importance, 
and allowed the saving of many tons of flywheel. In Figs. A and B he 
gave a reproduction of diagrams in his previous Paper on parallel opera- 
tion (“ Proc.” of the LE.E., 1909, pp. 540 and 545) with the values 
marked in as figured ia accordance with Mr. Everest’s formula. It would 
be seen that Mr. Everest’s formula checked well with the curve Y?, which 
represented the flywheel effest required if it was desired that the natural 
frequency of the machine should be below the frequency of the engine 
oscillations. 

Mr. A. R. Everest, in reply to Prof. Walker. said that it was un- 
doubtedly a fact that in the ca:e of a machite which had high saturation 
in the teeth that pirt should be added to the air-gap, and if there was 
saturation on the face of the pole that should come into it also. Dr. 
Smith had asked him for his experience with damping windings. This, 
however, had not been very fortunate, and would not add very much to 
the knowledge on the subject. It had, however, been sufficient to 
indicate that by putting in a heavier dampiag winding he could have 
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obtained the desired result. He did not quite understand how a load | in order to lessen the losses of heat. Water enters the apparatus at 
which was of one condition in the daytime and another in the evening | 
could have any influence on parallel running. With regard to non- | 


salient poles, it was true that the perfect cylindrical type of rotor had an 
advantage when one wanted to put a damper on, but unless a damper 
was needed there was not much to be gained by maintaining a perfect 
cylinder. 


THE ELECTRIC HEATING OF WATER FOR DOMESTIC 
| PURPOSES.* 


^ BY ADOLPH RITTERSHAUSSEN. 


There seem to be two totally different views as to possible im- 
provements in the results given by central stations. According to 
the one, everything depends on lowering the price charged to the 
consumer as much as possible ; others urge a raising of the price to 
the highest level that competition will allow. The first plan cer- 
tainly increases the number of consumers, but leads to necessary 
extensions of the works, and therewith the requirement of more 
capital; and any kind of finality seems almost as far distant as 
before. To the author's mind, the second plan holds out the greater 
promise. A uniform tariff seems hopeless, and takes no account of 
load factor, and this seems to justify a difference in the charges for 
light and power. Methods of charging, based in some way on the 
principle of maximum demand, have not entirely justified them- 
selves, and have ultimately the effect-of raising the peak. The 
“ double tariff " method, which takes account of the time of day at 
which current is taken, and takes no account of the purpose for 
which it is used, seems likely to be an improvement, as it allows of 
very easily adjusted methods of control. This method can be use- 
fully applied to consumers whose load-factor is low ; in cases where 
it is high, and fairly uniform, the contract system can easily be 
applied. The evening load is almost entirely due to lighting, and 
on the double-tariff system prices seem to vary between 34d. and 6d., 
while for the rest of the day it varies from ld. to 24d. per unit. 
Energy for small motors can generally be charged at the rate of 2d. 
per unit, which enables the electric motor to compete with other 
motive power. But the total requirements of the small motor give 
only à small daylight load, and electricity for domestic purposes 
seems likely to be another profitable source of revenue. Present 
experience seems to show that electric cooking is only profitable at a 
price of 14d. to 2d. per unit, if hot water can also be provided at this 
price ; otherwise it seems that only a little more than one-third of 
the necessary heating required for housekeeping purposes (apart 
from the heat required to warm the rooms themselves) can be pro- 
vided electrically, while the remaining two-thirds has to be provided 
in some other way. 

In order to compete in the matter of water-heating—i.e., for 
kitchen and washing purposes—it seems necessary to come down to a 
price of a little more than jd. per unit, and this price seems too 
. absurdly low to be of any use. But this low price must be taken in 
conjunction with the fact that the load-factor can be materially 
affected by a proper adjustment of hours. It can be regarded not 
only as a night load, but to some extent as a day load. To take a 
simple and possibly extreme case, let us suppose that the consumer 
takes 700 units in the evening at 3}d., 2,900 units in the daytime at 
ld., and 3,200 units during the night at 4d. per unit in the course of 
the vear. This makes a total of about £29, with a load-factor of 
78 per cent. Assuming that prices could be raised about 20 per cent. 
above the lowest competition prices, and that we might yet find 
customers willing to pay for the convenience, we might put the total 
bill at £35, which would probably be profitab'e even for a small 
central station. 

Let us now consider the matter from the point of view of the con- 
sumer. Supposing the heater to be so constructed that it can be 
charged like an accumulator without sensib!e losses from heat radia- 
tion, the time at which the heat is put into it-becomes for most pur- 
poses a matter of indifference. The time can, therefore, be ad- 
ju ted so as to suit the purposes of the central station. It seems 
obvious to the author that the entire value of water heating as a 
source of profit to the supplier lies in the possibility of so constructing 
the apparatus that the central station should be able to dictate the 
. cheap hours without a feeling of constraint on the side of the con- 
sumer. Regarding the water-heater in the light, therefore, of a 
heat-accumulator, it is necessary that the heat stored in the appa- 
ratus must be available at any required moment. In the author's 
apparatus water acts as the heat-conveying medium, as shown in the 
accompanying illustration ; the heat-insulating substance is a layer 
of sand, 8 in. thick. Metallic connections between the vessel holding 


the water and the outer shell enclosing the sand are entirely avoided | 


* Abstract ofan article in the * Electrotechnische Zeitschrift.” 


the bottom and flows out at the top. As soon as water is drawn off 
from the top its place is taken by cold water entering at the bottom. 
If this inflow of water can be arranged to take place without any 
eddy the hot water will always remain at the top and the cold at the 
bottom. For this purpose a perforated plate is placed immediately 
above the delivery of the cold water. The hot and the cold water 
thus remain permanently separated. 

The ordinary method of heating by a coal fire consists in warming 
the whole of the contents gradually, so that after a certain length of 
time the whole of the water is heated, say, to half the full tempera- 
ture, and so on. Electric water-heating, if it is to be profitably done, 
can never be managed in this fashion, because the heat-accumu- 
lating apparatus must always have a certain amount of fully heated 
water instantly available. This is a principal reason why water has 
not itself been used as the heat-conveying medium, in spite of the 
fact that it has the highest specific heat ; consequently it is the sub- 
stance which in the smallest space and at the lowest temperature 
stores up the greatest amount of heat. In England, solid bodies 
like iron have been used for communicating the heat, which has the 
obvious disadvantage of requiring very high temperatures in order 
to keep dimensions and weights within reasonable limits. It is also, 
of course, an inconvenient arrangement by which the water is heated 
by an iron block, which is itself heated to a temperature of 500 deg. 
In order to use the water itself as the heat-conveying medium a 
totally new form of construction is necessary. The heat must be 
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I R Ad T E pS Pah RAAL ose 
SECTION SHOWING GENERAL CONSTRUCTION OF THE RITTERSHAUSSEN 
WATER-HEATER. 


A. Hot water. B. Water-contaiuer. O. Laggingofsaud. D. Inflow-pipe. E. Out- 
flow. G. Heating resistance. F., Circulation tube. I. Outtlow-pipe. K. Contact 
thermometer, L. Heat regulating switch, 


circulated, as shown above, from the top to the bottom ; and this 
must be done.by a suitable circulating system, which must not, how- 
ever, exceed certain limits, as otherwise the mixing of the hot water 
with the cold would largely neutralise any advantages. The method 
adopted in the author's apparatus is as follows: The heating body 
is suspended from the cover of the container, and is housed in a circu- 
lation tube, which performs the function of heating the water, which 
then rises to a higher level, and is replaced by water descending from 
above. From the illustration it can be seen that any particular 
range of temperature can be obtained by suitably adjusting the 
dimensions of the circulation-tube and of the heating body. In this 
way the heating is so carried out that a quantity of hot water is always 
available to meet any instant demand. 

It was stated above that in order to decrease the losses by conduc- 
tion all sorts of metallic connections between the inner and outer 
vessels were avoided. To this there is certainly an exception in the 
shape of the inflowing-water pipe at the bottom, but as this com- 
municates with the bottom of the vessel, which is always cold, no 
sensible loss arises here. It was thought at first that it would be 
different with the pipe conveying the hot water from the top. but 
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this has been met by bringing this pipe vertically downwards, as 
shown, through a height of about 18 in. in the sand, and it is then 
curved sô as to deliver at this spot on the outside of the apparatus. 
The losses from this source are found to be extremely small, and it is 
due to this arrangement of the delivery pipe that an efficient appara- 
tus is possible. 

The essential parts of the apparatus have now been described, and 
it only remains to mention one or two subsidiary points. "There is an 
automatic apparatus by which current is cut off when the temperature 
reaches à certain maximum, and switched on when it falls again. 
This is effected by a mercury switch, which requires for its working 
0-5 watt. and is used in conjunction with a contact thermometer. 
These refinements are seldom in action, and may, therefore, be ex- 
pected to work satisfactorily for a long time without any attention. 


CORRESPONDENCE. 
———— 
TRANS-PACIFIC WIRELESS TRANSMISSION— 
EFFICIENCY OF THE ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The heading “ Trans-Pacific Wireless Transmission— 
The Efficiency of the Arc" has been used by several writers 
in the last few issues of your journal to air their views of the 
relation between damped and undamped wave systems. 

On p. 643 of the issue of January 3rd is a letter by Graf Arco. 
In the first paragraph he states correctly the approximate 
difference in the efficiency of transformation into high-fre- 
quency currents between the arc system and modern spark 
methods. In paragraph two he raises a question of 
absorbing interest, and that is " whether there is a difference 
m range between the undamped are oscillations and the 
damped oscillations generated by sparks, provided that the 
frequency and energy in the antenna are equal in both 
cases." He then goes on to answer this question by quoting 
work witha 1:5 kw. set working at 1,750 metres and a decrement 
of 0-05 and a generator of undamped oscillations, presumably 
working with relatively the sam» amount of power and wave- 
length. I will not go into the reasons which he gives for 
coming to the conclusions which he does, but I do question 

very greatly the effectiveness of data obtained over the neces- 
sarily short distances obtainable in the day.ime with so small 
an amount of power and short a w ave-lenuth. ‘To show that 
his conclusions are wrong, I will quote some tests recently 
carried out between a 30 kw. are generator of undamped 
oscillations and a high-grade 60 kw. spark set with somewhat 
the same characteristics as the one used by Graf Arco. All 
tests were carried out in daylight at both ends, at approxi- 
mately 4,000-metre wave-length, and the are set worked with 
about half the antenna amperes which the spark set generated. 
At about 500 mules over land the received currents were almost 
exactly proportional to the sending currents. At about 1,000 
miles the are signals were on about a parity with the spark, 
using shunt methods of determining audtbility ; and at 2,000 
miles there was no comparison, because no shunts could be 
taken on the spark, while the are signals were commercial. 

Remembering that the antenna current with the are was 


THE 


about half that used with the spark, then the difference in 


received results must have been due to absorption, and should 
throw some light on why the are accomplishes its remarkable 
results in daylight with small power. 

The above will also answer some points raised by Dr. Eccles 
in a recent letter. 

Prof. G. W. O. Howe, on p. 720 of your issue of January 17th, 
brings up the question of varying the pitch of the ticker. With 
more experience in the use of the ticker Prof. Howe will find 
how difficult it is to do apparently so simple a thing. When 
it comes to reading through static or other disturbances, the 
undamped wave system has the ability to couple much more 
loosely than any spark system, and still have energy left to be 
read directly on the ticker, or be boosted by means of an 
amplifier to the point where it is quite commercially audible. 

Mr. A. A. Campbell Swinton, on the same page, states cor- 
rectly some other methods of signalling besides * throwing the 


waves in and out of tune " ; but when he suggests interrupting 
the antenna as a means of signalling and fuel economy: it is 
evident that he has never tried such a thing with: an. arc 
supplying 60 amperes in the antenna. Besides, what would 
happen to the arc the moment the antenna was disconnected ? 
The assumption of Mr. Lewellyn Preece, that because there 
is no energy radiated: between signals in a spark system that 
it necessarily consumes only half as much power as the arc sys- 


tem, is not based on a consideration of the losses from the source 


of power to the transformer while the key is idle.—I am, &c., 
C. F. En wELL, Chief Engineer. 
Federal Telegraph Co., San Francisco, Feb. 4. 
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DIRECTIVE AERIALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: D have read in “ The Marconigraph " of J anuary, 1913, 
an article by Dr. Bellini, * On Some Directive Aerials.” 

I beg to state that the directive aerials described in that 
article—excepting those of vertical direction—have been pro- 
posed by me since 1898, and they are known and have been used 
by the Italian Navy since the years 1902-1903.—I am, &c., 

Turin, Feb. 15 ALESSANDRO ARTOM. 


DOMESTIC ELECTRIFICATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: With reference to the sounds induced in high-resistance 
pelea by domestic electric light supply, to which Mr. 

Campbell Swinton has called attention, some tests I have 
carried out in this institution may be of interest. The elec- 
tricity supply here is on the 3-wire system with 420 volts 
between outers and the neutral earthed. One wing of the 
building is wired on the negative, and one on the positive side, 
and there are three floors above the basement in each wing, 
each controlled by a double-pole switch. The main results 
of my tests, in brief, are these :— 

I. Sounds are very marked in the “ 
sc M perceptible in the ** positive.” 

. The effect on any one floor is almost entirely due to the 
wir ne onthe floors beneath and mostly to the floor immediately 
beneath. 

3. The effects are produced by connecting the telephones 
either between two capacity areas or between a capacity area 
(e.g., the body) and earth. The larger the capacity the stronger 
the sound. If one capacity comes near a "live" wire the 
sound becomes very strong, and in this case it irn a con 
siderable difference whether the lamps are * on" oft." 
(Contrary to Mr. Swinton's experience.) | 

4. If the body is one capacity, the other terminal being to 

earth, the volume of sound depends on the proximity of the 
body to the floor—the greatest sound being obtained by lying 
flat on the floor. 

5. No conductor that I have tested outside the building gives 
the sound exc ept the “ wireless” antenna which gives plenty 
of sound with one's body for the other capacity ar^a. 

6. Sounds produced between the body and, say, an iron 
fender are increased when the body is put in connection with 
an iron fireplace, either by direct contact or by a capacity 
connection. 

7. The voltage “ripples” which produce these effects are 

easily seen on an oscillograph—using a condenser circuit, The 
oscillograms appear to show “ ripples” of a frequency equal 
to the number of commutator segments passing under the 
brushes of the generator per second and of an amplitude which 
corresponds to a variation of voltage of the order of one-tenth 
of a volt. 

8. The dominant notes in the sound on the telephones, 
estimated by reference to a tuning fork correspond approxi- 
mately to one-half or one-quarter “of the number of commu- 
tator segments per second.  . 

Referring to Mr. Campbell Swinton’s letters. my note (2) 
above corresponds to his observation that the sounds increase 
as he goes higher up the house. But in this building the effects 
on the top floor are somewhat weaker. than on the floor beneath. 
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The absence of the effect in buildings supplied by the St. 
James' & Pall Mall Co. appears to me to be simply due to the 
absence of an earthed conductor on the system. It would also 
be interesting to know whether Mr. Swinton's house is wired on 
the positive or negative side of the Westminster Supply. 
(See note (1) above.) It appears to me that the whole effect 
is one of electro-static induction. That these telephones will 
detect very small electro-static charges may be shown in the 
following way. Stand or sit on a floor covered with thoroughly 
dry linoleum. Hold one terminal of the telephone in the hand 
and have an earth wire or an unearthed conductor of consider- 
able capacity within reach. It will then be found that the 
smallest movement of the feet (or anv other part of the body) 
on the floor is sufficient to charge the body, so that a click is 
produced in the telephone on discharge by touching the earth 
wire with the free terminal. 

If I am not transgressing too far on your space I should like 
to mention two other points of some practical interest. The 
sounds which Mr. Campbell Swinton has drawn attention to 
may be obtained in a very simple way—namely, by grasping 
the bulb of an electric lamp which has just been switched on. 
If the free terminal of the telephone is connected to earth when 
this is done the receivers reproduce the roar of the generators 
in the supply station very realistically. The same sounds 
(produced as in note 3 above) may be used to test any little 
section of wiring which is suspected of being “ alive” when the 
switch is open, through the latter having been wrongly placed 
on the earthed side of the wiring. If this is so there will be 
more sound in the telephones when the lamps are " off " than 
when “on.” Correct wiring gives the reverse result.—1 am, &c 

Ordnance College, Woolwich, Feb. 18. R. A. West. 


RETURN CURRENT TESTING OF D.C. TRACTION 
MOTOR5. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In his reply to my letter, pointing out a fallacy in his 
article on the above subject, Mr. French says that my expres- 
sion for the total losses of the set 1s only correct under certain 
conditions; * when. however, applied to the arrangement 
" described, and when operating that test correctly, A,,—A,. 
"and A,,—A,=0, hence W,- V,A,, which latter is the 
“ booster output in the generator circuit, as mentioned in the 
“article.” Mr. French thus overcomes the great. drawback 
of the Hopkinson test, for the two machines have now not 
only equal field currents, but also equal armature currents. 


The only disadvantage of this is that the two machines will now 
have equal and opposite torques and will therefore not run. 
From the figure, which is only Mr. French’s diagram of connec- 
tions with all non-essentials omitted, 1t will be evident that he 
is trying to do what is impossible. In the closed circuit, con- 
sisting of the two complete machines and the battery or booster, 
the two armature E.M.F.s are equal and opposite, because the 
machines are coupled together and the fields are equal. From 
Kirchhoff's second law it is evident that the output of the hat- 
tery or booster covers only the copper losses in the two arma- 
tures and fields ; all other losses have to be supplied from the 
mains. Hence Mr. French's method of " operating the test 
correctly " is impossible.—I am, &c.. 


South Kensington, Feb. 17. G. W. O. HOWE. 


THE RESISTANCE OF BRUSH CONTACTS. 
TO THE EDITOR OF THE ELECTRICIAN. 
SiR: An article in your current issue on " The Resistance 
of Contacts " purports to refer to ` such contacts as are formed 


by brushes on slip-rings and commutators.” The results. 
however, do not agree with those obtained under practical 
conditions. 

1. The author states that, when stable, the relation between 
volts and amperes was a straight line. In the case of a carbon 
brush running on a commutator, with a current density of 
20 amperes per square inch and upward, the voltage drop at 
the contact approaches closely to a constant value of 0-8 to 
1 volt, according to the quality of carbon. 

2. He states that there is no polarisation effect. From 
whatever cause, there is often a distinct difference in behaviour 
between the positive and negative brushes of a generator or 
motor. 

Sufficient data is not given to tell exactly where the author 
failed to simulate practical conditions, but it is evident that a 
couple of contacts rotated together end-on have not the same 
relative motion as a brush running on the cylindrical surface 
of a commutator. 

No mention is made of the voltage used, and if this were only 
sufficient to overcome the normal resistance of the contact we 
have not the same conditions as on a generator, where a much 
higher voltage is held in reserve to maintain a nearly constant 
current even through a high-resistance contact film. 

The subject is well worth experiment and investigation, as 
no satisfactory explanation has, so far as I am aware, been 
offered of the fact that brush contact resistance does not follow 
Ohm’s law. 

Looking at a brush running on a high-speed commutator 
and at the surfaces when at rest. it is almost impossible to 
conceive that the two solids are in actual contact over an 
appreciable area. 

It is, perhaps, easiest to think of the contact as a very thin 
and highly ionised film of gas, through which a non-luminous 
discharge takes place ; but, as far as I am aware, there has been 
no investigation of the subject on these lines.—I am, &c., 

Norwich, Feb. 17. S. E. GLENDENNING. 


TO THE EDITOR OF THE ELECTRICIAN. 

Nin: I have read with interest the article by Dr. L. Binder 
and your editorial on the above subject, and as one who has 
been interested in tlie action of surfaces in contact I would like 
to make the following remarks. 

Some time ago, after reading my friend Dr. W. H. Eccles’ 
Physical Society Paper * On Cohlerers " (Vol. XXII., 1910), I 
found that if one assumed the coefficient of resistance in such 
cases as a dynamo brush to be negative the same equation 


apphed. The equation was, for a single point contact : 
df) 
3 ek. 
dt 


In a dynamo brush I regard the contact as consisting of a 
multitude of point contacts, all with negative temperature 
coefficients for resistance variation with temperature. l 

I found that such assumptions, when applied to the experi- 
mental results of Bailv and Cleghorne, Arnold, Hobart and 
Parshall and others, were sufficient to give very close approxi- 
mations to the experimental curves. I therefore wrote a brief 
description of the theory and gave a few examples and sent 
it to the I.E.E. as an original communication. However, it 
fell on stony ground and was promptly returned to me, the 
differential equation being crossed out as wrong! I then 
submitted it to several friends, specialists, who seemed to think 
that, imperfect as the thing was, it should be re-submitted to the 
LE.E. Idid this, but was informed that a rejected communi- 
cation could not again be considered by the * Papers Com- 
mittee.” It was afterwards published as a brief article in 
" The Electrical Review” of June 16,1911. I hold, however, 
in spite of these rebuffs, to the belief that the theory of Dr. 
Eccles is sufficient to explain dynamo brush action. 

I was, however. glad to read that Dr. Binder agrees that we 
" have to consider the current density at the different points of 
contact," and that a " large number of points will be in con- 
tact"; in fact that is the "* point contact” theory cf dynamo 
brush action put forward by me in the article above referred to. 
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However, Dr. Binder does not apparently rig up a theory as I 
have already done. Dr. Binder seems to think that the 
mathematical theory is very complex, since the points all 
differ in resistance, &c. 

Now,in the theory of brush action which I proposed, I 
assumed that the general law of averages applied to all the 
point contacts. In determining a friction coefficient, we do 
not object to its value on the ground that the friction at one 
point may be different to that at another, and the values for 
friction coefficients on the average are fairly constant for 
similar Surfaces, although it is obvious we may have several 
different types of contact acting in a so-called “ surface 
contact." Consequently, the action applying to a single point 
contact applies generally to the sum of the average of the whole 
of the point contacts. "This leads again into an interesting 
question of probability and the theory of friction and such 
things, and I shall leave this question there for the present. 

There is another point, viz., that the accuracy of commutator 
meters is affected by these considerations, and I have not 
noticed in any discussion on meters that this point was ever 
raised.—I am, &c., 

Mill Hill, Feb. 18. W. H. F. Murpocu. 

[We do not publish this letter as a reflection on the Papers 
Committee of the Institution.—Ep., E.] 


ON THE NATURE OF THE VOLTA EFFECT.* 


BY F. SANFORD. 


The fundamental question as to the nature of the Volta effect is 
whether the different metals when in electrical contact with the 
earth or with the inside of the same hollow conductor are still at 
different potentials relative to each other, or whether the P.D. be- 
tween any two of them, when they are brought close together, is 
due to some kind of an electrolytic polarisation in the medium be- 
tween them. The theory of electrolytic polarisation maintains that 
the electric P.D. observed between two metals when they are brought 
close together, is not due to an original P.D. between the metals, 
but to a P.D. between liquid or gaseous layers, assumed to be con- 
densed on the metallic surfaces. 

If an insulated ball made of, say, zinc, be lowered into a cylinder 
of copper, a charge is induced on the outside of the cylinder, which 
may be shown by connecting it to an electrometer. The ball of 
metal is first “earthed,” then insulated by means of a thread and 
lowered over a pulley into the cylinder. It is impossible to explain 
this experiment by any assumption of a double electric layer on the 
inside of the cylinder. 

On any electrolytic theory, the charge on the metal lowered into 
the cylinder will depend on the kind of metal inside the cylinder. 
But if, on the other hand, the different metals, when earthed, are at 
different potentials relative to each other, then the potential between 
the zinc and the cylinder will depend on the metal on the outside 
of the cylinder. 

The following experiments were made to decide between these two 
hypotheses. 

A gold-leaf electroscope was mounted on a table with its case 
connected to earth and its inducing plate connected to one pole 
of & 100 dry cell battery, the other pole of which was earthed. A 
polished zinc ball, about 5 cm. in diameter, was suspended bv a silk 
cord which passed over a fixed pulley above the table, so that the 


ball could be raised or lowered without bringing the hand near the 


system. A fine copper wire connected to the gold leaf was suspended 
horizontally on an insulated support, so that its end would touch 
the zinc ball when it was at the proper height. Two beakers, one 
of aluminium and one of copper, were used as hollow conductors. 
When in use & beaker was placed so that when the zinc ball was 
lowered it would touch the centre of the bottom. "The beakers also 
rested upon an earthed copper wire, so ensuring that they were 
earthed. The zinc ball was then lowered into the beaker until it 
touched the bottom, and then withdrawn until it touched the wire 
from the electroscope. As soon as the ball was outside the beaker 
it had a free charge which it shared with the gold leaf of the elec- 
troscope. A series of readings were made by successfully lowering 
the ball to the bottom of the beaker and raising it until it touched 
the charging wire of the electroscope. The readings varied slightly, 
but the means of several series of 10 readings were found to be suffi- 
ciently constant for the purpose of the experiment. A series of read- 
ings were made without any alteration of the apparatus except the 
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substitution of the aluminium for the copper jar and vice versa at the 
end of every 10 readings. The mean of the two sets of readings for 
copper and aluminium respectively differed by 20-8 scale divisions of 
the elec-troscope (about 10 divisions=1 volt). Two circular discs 
of tinfoil were now pressed into the jars, so that they covered the 
bottoms, and were turned up 1 cm. round the edges. 

Series of readings were then taken with the two beakers as 
before. In this case the ball touched the tinfoil only; if the charge 
it obtained were due to electrolytic action the charge should haye 
been the same from both teakers, but practically the same difference 
as before was found, atout 20 scale divisions. The tinfoil discs were 
interchanged without affecting the result. The beakers were then 
inverted and the tinfoil placed on the outs'de of their bottoms, The 
zinc ball was charged from the centres of the tinfoil discs on the 
outside of the beakers. The difference of the means of the two sets 
of readings was 1-2 scale divisions, not greater than the probable 
error of the experiment. No claim is made that the actual P.D. 
between the beakers was obtained with any high degree of accuracy, 
but the readings are fairly comparable and cnly one conclusion 
seems possible. 

The Volta effect is not due to any electrolytic action between the 
opposed metals, but different metals when in contact with the earth, 
or with the inside of the same hollow conductor, may be at different 
potentials relative to each other, 


—— 
ELECTRIC LIGHTING OF RAILWAY CARS.* 


BY A. L BROE. 


On the steam railroads of the United States there are at present 
50,000 passenger cars, of which about 11,000 are electrically lighted. 
Railway trains were lighted by electricity as early as 1887, but only in 
recent years has this system come to be widely adopted ; although 
it is now developing probably as fast as any of the other branches of 
lighting. The travelling public is critical and exacting, and it is now 
beginning to demand electric lighting as one of the requisites of first- 
class modern railway service. The introduction of the high efficiency 
incandescent lamp has been the biggest factor in this development 
as it has made electric lighting on railway cars practical under condi- 
tions where it was formerly impossible. 

The increased use of electricity for railway car lighting has been due 
to several advantages that it possesses over other forms of illumina- 
tion, the most important of which issafety. In almost every serious 
railway accident the loss of life and damage to property have been 
greatly increased by the burning of the cars. "This frightful source 
of danger is minimised by the use of electric lighting, and in the case 
of a number of roads this point alone has been a sufficient reason for 
the adoption of this system. The result has bcen that the decrease 
in liability for injuries to passengers and damage to property has offset 
the possibly higher cost of maintaining the electrical equipment. 
Two features of the incandescent lamp, viz., the small amount of heat 
given out and the fact that the atmosphere is not vitiated, are of 
particular importance in this service, where the cooling and ventila- 
ting of cars in summer are problems demanding considerable atten- 
tion. The convenience of electric lighting is another important 
advantage; the lights may be switched on or off without delay. as 
when passing through tunnels, and without in any way disturbing the 
passengers. The character of the lighting of the car may also be 
greatly improved by the use of electric lights. They can be placed so 
as to give the best effects, both as regards efficient distribution of the 
light and the general appearance of the car. Nor is their position 
limited to as great an extent by the construction of the car. In 
addition to all this, electric fixtures can be designed more readily with 
a view to artistic effect, as, for example, in the use of candelabra 
lamps. The berth light, another modern convenience that adds so 
much to the comfort of railway travel, is an exclusive feature of the 
electrical system. With the modern type of berth-light fixtures, both 
the upper and lower berths can be lighted. Besides other obvious 
advantages, these lamps enable passengers to read comfortably in 
bed—a grateful boon to the great number of persons who either 
cannot sleep at all, or who sleep poorly on trains. To the many 
advantages of electricity as a lighting agent may be added its 
broader field of usefulness. Take, for example, the electric fan with 
which all modern coaches and sleeping cars are equipped, or the 
electric cooking devices—a recent innovation on dining cars and a 
new type of car provided with a lounging room for ladies. 

. There are three systems in general use for supplying electric power 
on railway trains. They are known as the head-end, straight- 
storage and axle-generator systems. The two standard voltage 
ranges for train-lighting service are 25 to 34 and 50 to 65 volts. One 
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hundred and ten volts is also used in some cases in connection with 
the head-end system, but the Association of Railway Electrical 
Engineers has standardised the use of 60 volts for this system, and in 
time 110-volt systems will probably be replaced by the lower voltage. 
There are several reasons for the adoption of low voltages in train 
lighting: (1) First cost of the storage battery is less. (2) The 
maintenanee of the battery is less. (3) The low-voltage tungsten 
lamp is stronger. (4) Until recently à 15-watt lamp, which is used 
largely in train lighting, was obtainable only in the low-voltage 
ranges. 

The head-end system consists of a steam turbine and generator, 
situated either on top of the locomotive boiler or in the baggage car ; 
the turbine in the latter case being connected to the locomotive by a 
steam line. A train-line running the entire length of the train distri- 
butes the current from the generator to the lamps. The head-end 
system is used with either one or more storage batteries situated at 


different points in the train, or in some cases without any battery, . 


depending upon the character of the service. Where it is necessary 
to break up the train during the run, it is usual to provide batteries 
distributed throughout the train in such a way that the portions of the 
train which are disconnected from the engine or car containing the 
generator shall always be provided with a supply of current. The 
batteries are usually charged from the generator during the daytime, 
when no light is required. In cases where it is necessary to charge the 
battery while the lamps are in operation, the voltage of the generator 


must be raised a considerable amount above the normal voltage of the | 
] storage battery gives a higher efficiency, that is, a larger ampere-hour 


lamps. In order to avoid subjecting the lamps to this higher voltage, 
which would strain them and shorten their life, & method recently 
adopted on some roads has been to instal a voltage regulator on each 
car. This regulator is a device which automatically inserts sufficient 
resistance between the train-line and the lamps to maintain the 
voltage at the lamps at normal value. The head-end system is 
efficient and economical, and is particularly adaptable to trains 
operating onlongruns. However, it has the disadvantage that wheré 
a car is cut in or out of the train it must be provided with a battery, 
and this necessarily increases the cost and sacrifices the simplicity of 
the system. 

In the simple storage system the current is supplied entirely by 
storage batteries, each car carrying its own set. With this system it 
is necessary to charge the batteries at intervals, this usually being 
done at the end of each run. For this purpose a charging equipment 
must be provided at the terminals of the road, and electrical connec- 
tions at convenient points throughout the terminal yard. The 
simple storage system has the advantage of simplicity, but on account 
of the limited capacity of the battery which may be conveniently 
carried on a car, it is adaptable only on trains of comparatively short 
runs. 

The generating system most widely used at the present time is 
known as the axle-generator. There are a number of systems of this 
tvpe on the market, but they all contain the following essential 
features; (1) A small generator, usually with a capacity of from 2 to 
4 kw.. mounted on the truck frame and driven from the axle of the 
car by either a belt or chain. (2) A storage battery. (3) An auto- 
matic pole changer. (4) An automatic switch. (5) A current regu- 
lator. (6) A lamp voltage regulator. The storage battery is provi- 
ded to take care of the lamp load when the car is standing still or 
running at low specd. When the train reaches a certain predeter- 
mined speed (usually between 15 and 20 miles an hour), at which 
the voltage generated is at the normal value, the automatic sw.tch 
closes and connects the generator with the battery and lamps. As 
the generator is used to charge the storage battery, it 1s necessary 
that the current be supplied always in the same direction, regardless 
of which way the train is moving. The automatic pole changer takes 
care of this requirement by reversing the generator leads when 
necessary. The purpose of the current regulator is to limit the 
current supplied by the generator to the battery to the proper 
amount required for charging at the normal rate. This is accom- 
plished by automatically varving the field strength of the generator, 
and hence the voltage. The lamp voltage regulator, as mentioned in 
connection with the head-end system, is a resistance in the lamp 
circuit which is automatically varied and maintains the voltage 
practically constant at the lamps at all train speeds. The axle- 
generator system, although complicated in construction and requiring 
considerable expert attention to maintain it in proper working order, 
has been found to operate very successfully. as is shown by the large 
number of equipments in use at the present time. It has the advan- 
tage that each car is an independent unit, the lamps being always 
supplied with current, whether the car is standing or moving. How- 
ever, it cannot be operated successfully on trains travelling at low 
speeds or making frequent stops. | 

When electric train lighting was first introduced, the only available 
tvpe of lamp was the carbon, This has been rapidly superseded in 
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turn by the metallised carbon, the tantalum, and the tungsten lamp. 
The advantages of the last are so decided that it has been generally 
adopted as the standard for this service. In train lighting, economy 
of current consumption is as important, if not more so, as in any 
other lighting field. The maintenance of the generating system, 
especially the storage battery, is a big item, and any reduction in the 
amount of power used necessarily means a saving in the cost of 
maintenance. The advantages of tungsten lamps, as compared with 
less efficient lamps, are probably more obvious in connection with the 
simple storage system than with the other systems. An equipment 
in which tungsten lamps were used would require a storage battery of 
approximately one-third the size of that which would be required for 
an installation of carbons of the same candle-power. This would 
mean a big saving in the first cost and cost of maintenance; and 
where a great many cars of this type were used. the size of the genera- 
ting equipment required at the terminals would be correspondingly 
decreased, or in the case of an expanding road would permit the 
addition of new cars without increasing the charging facilities. On 


| the contrary, if it were desired to keep the same size of battery in the 


car (as would be the case with cars already equipped), the lamps 
might be operated over a much longer period of time on one charge. 
thus permitting the application of the simple storage system on trains 
with longer runs. With the same size battery on the same length of 
run, the battery could be operated on a smaller charge. thus de- 
creasing the time of charging, during which a car is obliged to lay 
over at the terminal and be temporarily out of commission. A 


capacity for any given charge, when discharged at a slow rate. A 
slow rate of discharge and less frequent charging also tends to 
lengthen the life of the battery. Both of these advantages are obtained 
with tungsten lamps, on account of the small current consump:ion. 
There is also less danger of damaging the battery by over-discharging. 
Certain of the above-mentioned advantages of the tungsten lamp. 
mainly the increased capacity of the equipment due to the smaller 
demand on the battery, are equally applicable where the axle- 
generator system is used. The use of tungsten lamps also permits a 
more extended use of this system ; as, for example, when running with 
frequent or long stops, under which conditions the battery is obliged 
to carry the bulk of the lighting load. 

With the head-end system the decreased power consumption 
effected by using tungsten lamps would result in a decreased steam 
consumption in the turbine, and consequently a saving of coal. One 
of the difficulties that has frequently been experienced with the head- 
end system is that occasioned by the locomotive's heavy demand for 
steam on gradients, where the engineer will sometimes cut down the 
steam supply to the turbine. Any decrease in the steam consump- 
tion of the turbine would thus be an advantage. 

One feature of this lamp that is of particular value in train lighting 
service is its small variation in candle-power and life with varying 
voltages. Asis generally known, the decrease in candle-power on the 
tungsten lamp for a given decrease in voltage is very much less than 
for any other incandescent lamp. In any train-lighting system. 
variations in voltage are very apt to occur. This is particularly the 
case in simple storage systems, A battery consisting of 32 cells, 
when freshly charged, will have a voltage of approximately 67 volts ; 
near the end of the discharge this voltage will be down somewhere 
around 573 volts. "This means a variation of approximately 14 per 
cent. in the voltage at the lamps during the period of discharge. 1n 
the case of a carbon lamp this would cause a variation of 56 per cent. 
candle-power; whereas for a tungsten lamp the corresponding 
variation in candle-power would be only 43 per cent. The exclusi ve 
use of tungsten train-lighting lamps of the 30 and 60 volt tvpe by 
such of the large railways as have adopted the electrio system. has 
proved conclusively that the drawn-wire lamp is excellently a:lapt xd: 
fortrainlighting. It has been found sufficiently rugged to with stand 
all shocks and jars imposed upon it by this class of service. The 
round bulb lamps have been adopted as the standard in train lighting, 
because of their more ornamental appearance. The standard 
tungsten train-lighting lamps are now the 10, 15. 20, 25 and 50 watt 
round bulb type, in either the 25-34 volt or the 50-65 volt range. 
Train-lighting lamps are also made in the straight-sided bulb types, 
but the demand for them is very limited, as practically all of the 
railwavs have standardised the round bulb lamps for this service. 

Tae use of a proper reflector is a very important point in the illumi- 
netion of a railway car. For reasons of economy it is essential to 
make the best use of all the available light. The light is used mostly 
for reading, and should have the intensity., colour and direction most 
suitable for this purpose. The subject of glare is one which should be 
given considerable attention. The passenger is usually seated in the 
same position for a considerable length of time, and to have a bare 
lamp in the field of vision becomes very distressing. Glare is best 
eliminated by the use of a retlector of such a size and design as 
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eftectively to shade the lamp from the eyes. Bowl frosting or opal 


D 


dipping is also used for this purpose, the latter being preferred, as the | 


lamps can be cleaned more easily. Thcre are numerous methods ot 
arranging lamps, fixtures and reflectors in the lighting of cars. For 
coaches the two most common arrangements are: first, with a 
single row of units, either clusters or single lamps, placed along the 
centre of the ceiling from 6 ft. to 10 ft. apart; second, with two 
rows of units, one along each deck rail. For the former the 50-watt 
lamp is generally used. For the deck-rail lighting any of the small 
round bulb lamps are more suitable. 

Where gas-lighted cars are changed to an electric system, the centre 
deck arrangement is generally retained, as gas fixtures can be readily 
adapted for electric lighting with slight alteration. There is little to 
choose from, between the two arrangements. Deck-rail lighting has 
the advantage that the lamps are placed directly over the seats, 
where the light is desired. A disadvantage of this arrangement, 
however, is that where a car is equipped with baggage racks, lamps 
are apt to be broken by passengers in removing articles from the 
racks. The lamp renewal cost is also higher on account of the larger 
number of lamps required where the small units are used. With a 
properly designed reflector the centre deck system gives very satis- 
factory results. The units should be placed so that the space 
directly under the side deck does not appear dark. 

m For the lighting of dining, buffet, parlour and observation cars the 
artistic effect is an important consideration, the object being to give 
8 cheerful and attractive appearance to the car. In dining cars & 
common method is to have centre deck fixtures in conjunction with 


either wall brackets between the windows, table lamps, or small lamps [ 


placed in the side deck. The small units furnish sufficient light 
directly on the tables, while the largor centre units supply the general 
illumination for the car. The ornamental box type of fixture, either 
gunken in the ceiling or suspended, is also used in this class of lighting. 
The lighting of sleeping cars is usually accomplished by the centre 
deck arrangement, with either one 50-watt lamp or four 15-watt 
lamps. The upper and lower berths are lighted with smoll round 
bulb lamps in any of the standard wattages, placed in the wall at each 
end of the berth. These lamps also furnish light for reading during 
the early hours of the evening, before the berths are made up. In the 
past, berth light fixtures were made to contain a comparatively small 
bulb—too small a bulb for a tungsten, on aecount of the greater 
length of filament that would be required—and therefore the motal- 
lized carbon berth lamp was developed. The modern berth light 
fixtures are now being made for larger bulbs, with the result tht the 
tungsten lamp for berth lighting is rapidly succeeding the old 
metallised lamp. It has been found much more satisfactory for this 
service, as it gives twice as much light for the same wattage. In 
addition to this advantage the tungsten lamp has a much longer life 
than the metalli ed-berth lamp, on account of the smaller bulb of the 
latter having a tendency to blacken more quickly. 
In mail cars good illumination is of paramount importance. The 
light should be distributed in such a way as properly to illuminate 
the sorting tables and letter cases. It is essential that there be plenty 
of light, so that the mail clerk can readily read the addresses on the 
letters and distribute them to-the proper racks. This can be accom- 
plished, with properly designed reflectors, by either the centre deck- 
rail arrangement or a combination of both. As the appearance of 
the car is of very little importance, metal reflectors are frequently 
used. Passageways and platforms can be conveniently lighted by 
electric light. ‘The smaller round bulb lamps with appropriate 
reflectors are best adapted for this purpose. 


Annual Report of the Hydro-Electric Power Commission 
of Ontario.—The “ Electrical World " gives an account of the 
activities of this commission during the past year. For the 
first quarter of the fiscal year of 1912 the revenue of the 
Commission was £21,784 with a load of 43,149 m.P. During 
the next three months the income was £23,412 and the load 
58,326 H.P. The increase was more rapid during the third 
and fourth quarters, when the receipts were £25,097 and 
£31,536 respectively and the load 64,306 H.P. and 80,723 H.P. 
respectively. The total revenue for the year reached £102,360. 
These receipts were for energy delivered, including charges for 
administration, general expenses, operation, maintenance and 
interest. The yearly expenditure reached £91,327, and the 
expenditure for the fourth quarter, which showed a large in- 
crease in the quantity of energy delivered, was only £5,600 
above that of the first quarter, indicating the steady decrease 
in percentage of cost with increase in energy consumption. 
The surplus for the year was £11,033. bi 7 


THE MARCONI CONTRACT. 


In reply to the letter from Mr. Godfrey Isaacs, managing director of 
the Marconi Wireless Telegraph ('o., which appeared on p. 895 of THE 
ELECTRICIAN for Feb. 14, the following letter has been addressed to the 


‘Company by Sir Alex. F. King, on behalf of the Postmaster-General :— 


General Post Office, Feb. 15, 1913. 

GENTLEMEN : In reply to your letter of the 6th inst., I am directed by 
the Postmaster-General to say that he can do no more than repeat the 
conclusions stated in my letter of Feb. 5, and arrived at after careful 
consideration, namely: That, while he greatly regrets the delay which 
has taken place, he cannot admit that the delay has been such as to 
entitle you to withdraw from the contract. In view of the deliberations 
of the Select Committee and of the inquiries of the Select Committee, 
and of the inquiries that are being made at their request by the Technical 
Committee, there is, of course, no prospect that à decision can be reached 
in the matter by March 1. A. F. Kio. 


According to a London message to the “ New York Herald " (Paris 
edition), Mr. Godfrey Isaacs has decided to institute proceedings against 
certain journalists in connection with the statements published by them 
in which Mr. Isaacs’ name is mentioned. No confirmation of this parti- 
cular statement has, so far, been published in this country, but it was 
announced on Wednesday that Mr. Godfrey Isaacs or the Marconi Com- 
pany, through their legal representatives, made an application in Cham- 
bers for leave to prosecute. 


fir ty Ss iar —————————— 


PARLIAMENTARY INTELLIGENCE. 


€ 


THE RADIO-TELEGRAPHY SCIENTIFIC COMMITTEE. 


. On the closing day of the Session, Major Archer-Shee asked the Post- 
master-General if the evidence taken before the Scientific Committee 
which is investigating into the merits of the different wireless systems 
will be made public. 

''he Postmaster-General replied that the Committee had informed him 
that, after consideration of the statements of representatives of firms 
who have been invited to give evidence as to the capabilities of their 
systems for long-distance wireless telegraphy work, the Committee had 
decided to treat the evidence as confidential. f 


LEGAL INTELLIGENCE. 


re n mee 


British Economical Lamp Co. v. Empire, Mile End (Ltd.), and 
| A. Bernstein. 


On Friday a Divisional Court (Justices Lawrence and Lush) heard 
arguments in this case of the appeal of plaintiffs from a judgment of the 
Recorder in the Mayor's court on Dec. 19. 

Mr. Geo. Wallace, K.C. (for appellants) said that the appeal raised the 
question whether the movable bulb lam ps used for electric lighting were 
fixtures—formed a part of the house. ‘Ihe Recorder held that they were 
fixtures and had given judgment against plaintiffs. The action was 
brought by plaintiffs for the return of certain lamps su pplied by them to 
the Yiddish Theatre. Plaintiffs’ business was that of letting lamps to 
theatres and hotels, a weekly rental being paid. They supplied to the 
Yiddish Theatre Company a number of electric lamps. The landlord 
did not receive his rent (apparently, said counsel, nobody was paid) and 
he took possession of the theatre. Plaintiffs heard of it and when they 
went round to the theatre to get the money due for the hire of the lamps 
(or take them away) they found the landlord took the attitude that he 
was in possession and those goods were affixed to the freehold. "When 
the case was before the Recorder, the plaintiffs called only the witness 
who proved the supply of 1,100 lamps. There were about 800 holders 
for the lamps, so that there must have been 300 out of the 1,100 that were 
left lying loose on the premises and were not affixed at all. The Recorder 
had held that plaintiffs’ lamps were fixtures and if a thing was affixed to 
the freehold it became part of the house, and as long as they were part of 
the house the landlord taking possession took possession of everything 
that was part of the house.. His (counsel's) contention was that these 
things were not part of the house. Counsel read the evidence given at 
the trial by an inspector of plaintiffs to the effect that the lamps were let 
out on agreement at £3 per week, that rent became duc for the first week 
and that none had ever been paid. He (counsel) submitted that the 
decision that these lamps were fixtures and part of the house could not be 
supported, or there must be something in the nature of a permanent an- 
nexation to make a thing part of a house at all. ‘These things would not 
be so permanently affixed as a carpet. 

Mr. Wallace, in reply to their Lordships, said there had been no claim 
todistrain. The freeholder had determined the tenancy, and in the plea 1- 
ings the defence was that if the lamps claimed were on the premises they 
were affixed to, and became part of the premises and were now the pro- 
perty of defendants. He proceeded. to detail the agreement by which 
the lamps were let out. Mr 

Mr. Justice Lusu said there was no doubt that between plaintiffs and 
the theatre company plaintitfs remained owners. l 

Mr. RANkKIN, for the respondents, arg wed that the decision of the Recor- 

der was correct, and that they were fixtures. Judgment was reserved 
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PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
. compiled by Messrs. MEwBURN, ErLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged a 
the Fatent Office, the former is given in brackets after the title. 


1911 SPECIFICATIONS. 
26.485 MANN. Electric heater for fluids. (27/0/12.) 
28,462 MorrgtT. Shade supports for electric lamps. 
28,817 Leitner. Brush gear for dynamo-electric machines.  (19,6/12.) 

Relates to brush gear which is suitable for dynamos designed for train lighting and 
similar purposes. According to the invention, a set of main brushes and a set of 
subsidiary brushes are used, all bearing upon the commutator of the armature in 
such a manner that the wnole combination is perfectly free to revolve in.either 
direction, being carried round by the friction of the brushes on the commutator. 
The amount of travel is, however, limited by stops, the main brushes being rocked 
through a compl¢te angle of reversal or reversal plus “ lead," whilst the subsidiary 
brushes are rocked through an angle of “lead ” only, or remain stationary. a 

28,942 DnusEiDT. Electric switches. 


1912 SPECIFICATIONS. 
1,646 SeLBy & Preston. Electric switch or/and fuse boards. 
1,071 NisrETT. Electrolytic apparatus. 
1,680 B.T.-H. Co. & Garton. Electric switches. 

Relates to switching mechanism for use in combination with transformers in 
systems of the type in which current is supplied from the secondary of a trancformer 
to a circuit which may include the compounding coil of an automatic regulator, an 
instrument or other piece of electric apparatus. The electric switch, which may be 
of the ordinary knife-blada typ2, is fitted with an auxiliary switch consisting of a 
spring plunger carrying a contact member adapted to bridge a pair of contacts fixed 
to the terminals of the main switch, this plunger being arranged so that it is actuated 
by the main switch to disengage the auxiliary contacts when the main switch is 
closed. The auxiliary contacts may be attached to the studs carrying the main 
contacts behind or below the base upon which the main contacts are mount:d, and 
the plunger which carries the bridging contact may project through this base into the 
path of the actuating member on the main switch, or the spring plunger, with its 
bridging piece, may be arranged on the same side of the base as the main contacts. 

1.955 LEITNER. rpparatus for the control of electric circuits. : 
1,999 Sippet.gv. Dynamo-electric machinery. 

Relates to dynamo-electric machinery which consists in forming the magnet casing 
at the commutator end with an opening in the base thereof, and in forming in the 
slide rail a similar over-lapping opening communicating through the slide rail with a 
fixed cable inl+t, the two said openings and the jointing surfaces between the two 
parts being so arranged that, whilst relative movement is permitted between the 
machine and the slids rails, the connecting cables may pass from the inlet to the 
interior of the machine through a protecting enclosure, adapted to be made gas-tight. 

2,020 Munro. Spring shad2-holders for electric lamps. 

2,284 DEUTSCHE GASGLUHLICHT AKT.-Ges. (AUER GEs.). 

A (4/11,11.) 

2.874 B.T.-H. Co. & Garton. Electric lighting systems for motor cars and the like. 

3,281 PigrER. Driving of vehicles by means of internal-combustion engines combined 
for recuperating purposes with dynamos, accumulator batteries and motors. 
(20/2/11.) 

3,338 BERRY & MARKHAM. Electric fused switches and switchboards. 

3.915 CLirFoRD. Automatically-controllkd electric switches. 

5 


Electric incandescent lamps. 


5,280 Cox. Electrical switches. ; 
.434 Von DREGER. Apparatus for charging accumulators. (3/3/11.) 
6.26] Pautin. Electrolysis of liquids. 
7,367 RENNERFELT. Electrical furnaces. 
8,746 Murray. Electrotype and precess for the production thereof, 
9.442 Levi, Rose & Rose. Portable electric reading lamp. 
12,273 Bovp & TANNHILL. Electric fuse. 
12.709 Stitte. Telegraphic photography. (2/6/11.) 
14,087 SiEMENS SCHUCKERTWERKE Ges. Mercury Swiwiues and arrangements tor 
Starting electric motors by means of the same. (21 /6;11.) 
According to this invention the mercury switch employed consists of a body or 
ccntainer provided with only two terminals and enclosing the displacing plunger. 
In this way each body of mercury is employed independently for controlling only a 
singl? regulating step or portion of resistance, in which the same body of mercury 
successively completes a series of contacts which are usually close together, and 
therefore liable to be closed unintentionally or prematurely by accidental mechanical 
agitation or splashing of the mercury or by partial tilting of the apparatus. 
16,044 Ges. Siemens & Co. Process for manufacturing fireproof electrically conducting 
moulded bodies. (20;/7/11.) 
19,425 Steinert. Feeding mechanism for the electrodes of electric arc lamps. (Divided 
application on 1,755,12. Jan. 22.)} 
22,851 Tucu. El:ctric animal and insect exterminators. (17/10/11.) ° 
24,132 WhHiTE. Means for the indication of telepathic, automatic and like messages. 
25,518 SCHOTT & Gen. S:lf-acting electric switch devices. (13/11/11.) 
25,784 mee Ever READY ELECTRICAL Co. (Heil) epolarising agents for galvanic 
calls. 


26,241, 26,242 Recorp. Moving coil electrical measuring and like instruments. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk ts affixed. 


Dec>mber 24, 1912. 
Driving vehicles by means of internal-combustion engines combined 
(Divided application on 3,281, 12, 


29,636 PIEPER. 
with dynamos, accumulators and motors. 
Feb. 9. 20:2/11, Germany.)* 

29,683 FERRANTI. Steam superheatine.® 

29,698 FAIRBROTHER. (Vesta Accumulator Co., U.S.) Adjustable electric lamps. 

29,716 Hans. (Max Horner, Brazil.) Tramway and like indicating devices. 

29,719 Western ELEcTRIC Co. (Western Electric Co., Belgium.) Impulse sending 
mechanism. 

29,721 Siemens Bros. & Co. & PEttisrew. Telephone systems having automatic 
switching apparatus connected over junction lines with a manual exchange.* 

29.736 PicKARDp. Fittings for electric incandescent lamps.* 

29.750 Dowsinc & HunuiLEv. Element for electrical heating. 

29,759 TuLLv. Time meter for gas and electric fires and lights. 


December 27, 1912. 
29,763 RAILING & GARRARD. Electric ccoking and heating appliances. 
29,774 BRITISH INSULATED & HELSBY CABLES & BLApES. Electric cable connecting 
boxes or apparatus. 
29,778 Major & SMITH, Major, & Stevens, LTD. Electric locks for lift and hoist gates. 
29,781 Grunpy & LEE. Method of and anparatus for use in and in connection with 
electroplating. 
29,783 BritisH INSULATED & Hersey CaBLES (LTD.) & BrApEs. Electricity multicore 
cable dividing boxes or apparatus. 
29,809 Lucas & Epwarps. Electric terminals. 
29,826 Ges. FuR ELEKtTRO-Osmose M.s.H. & ILLIG. 


Addit: 725 |2.)* Apparatus for electro-osmose. 
( ition to 712.) 


29,832 Hitt. Electrical alarm signalling. 
29,842 B.T.-H. Co. (G.E. Co., U.S.) Switches. 
29,847 AcHENBACH. Primary galvanic cells.* 
29,848 PonsckE & AcuENBACH. Manufacture of negative electrodes for secondary 
a alkaline ralls.® 
December 28, 1912. 
29,859 CUSHMAN & MOSELEY & Sons. Supports for desk telephonic instrumenis. 
29,863 STEEL, PEECH & Tozer (Ltp.) & Bowen. Construction of electromagnets. 
29,874 Parry. Device for recording telephone calls in connection with the measured rate 
system of Post Office telephones. 
29,879 Ibe. Detachable electric immersion heater. 
29,881 BicKkrEv. Electric advertising devices or signs.* 
29,890 Tver & Co., FisTH & Leake. Railway signalling apparatus. 
December 30, 1912. 
29,905 Taylor. Automatic instantaneous switches for alternating and direct-current 
circuits. (Addition to 7,141 110.) 
29,928 GiLL. Automatic apparatus for controlling the period of artificial illumination.” 
29,956 AUTOMATIC TELEPHONE MFG. Co. (Automatic Electric Co., U.S.) Line protec- 
tive devices or the like. 
29,936 JOHNSON, RoBERTS & LAWRENCE. Magneto-generators. 
29,999 Hapnan. (Cleveland Welding & Mfg. Co., U.S.) Apparatus for electric weiding. 
(Divided application on 17,749/12. July 31.)* 
December 31, 1912. j 
30,024 SHELDON. (Sashsische Gruppenwechselschalter G.m.b.H.. Germany.) Electric 
switches and the conductor connections thereto. (Divided applicaticn cn 
3,590;12. Feb. 13.)* 
30,059 NicHorsoN. Electrically-operated mechanism. (8/3/12, U.S.)* 
30,060 TuRNER & Roperts. Electric switches. . 
30,078 TEgMLER. Cables for the transmission of power. 
30,103 MAvor & MAvoR & Courson. Dynamo-electric mac. 
30,105 B.T.-H. Co. (G.E. Co., U.S.) Electric regulating devices. 
30,106 B.T.-H. Co. (G.E. Co., U.S.) Systems of electric distribution. 
30,107 B.T.-H. Co. (G.E. Co., U.S.)  Regulationi of dynamo-electric macuiuca. 
30,111 DANNENBERG. Ear and mouth-piece protectors for telephones.* 
January 1, 1913. 
9 Prippey. Non-spring two-way magneto control for motor-cycles. 
19 Harr. Gears for electrically operating machine tools ard the like. 
26 Lake. Submarine signalling apparatus.* 
43 LANCASHIRE Dynamo & Motor Co, Woop & McLeop. Apparatus fer 
electrically operating planing machines and the like reciprocating teolas. 
47 RuTHENBURG. Electrical apparatus for heating liquids. _— 
78 Martyn. Mechanical grips for electrical! wires. 
79 MARTYN. Electrical terminals. 
80 MaARTYN. Electric incandescent lampholders. 
88 Beemer., Electric switches. ® 
anuary 2, 1913. 

100 Parsons. Coupline for ships telegraph and controlline shaftine. 

103 Car Zeiss (FiRM OF). Telemeters. (Addition to 16,837/12. 24/1/12, Germany.)* 

119 HargrFELv. Connecting terminal for high-voltage circuits.* 

148 B.T.-H. Co. (A.E.G., Germany.) Electric oil switches. 

166 PRoscH. KAUFMANN & Co. & SrRAUs. Device for lubricating tramway rails. 
(161/12, Germany.)* 

171 Crompton & Cc. & Burce. Means for maintaining high-frequency electrical 
oscillations in resonant circuits. PIT 

January 3, 1913. 

178 Brown. Electrical testing apparatus.* 

203 Taytor. Supports for incandescent electric lamps. 

212 Turner. Casings for electrical switches. 

218 TH. GorpscuuipT Axt.-Ges. Alumino-thermic and similar methods of uniting 
rails and the like. (€/11;12, Germany.)* 

223 RICHARNS. Material for accumulator cases." 

232 Ewart. Electric water heaters. 

237 Crompton & Co. & Crompton. Arc lamps.’ 

Januarv 4, 1913. 

252 Taytor. Metallic conduits for electric light cables and the like. ° 

253 KORTING & MATHIESON AKT.-GEs. Trimming indicator for arc lamps. (29,7/12, 
G*rmany.)* 

260 MARR. Telephonic receivers, transmitters and other diaphragm instruments. 

313 GRAHAM. Electromagnetically-operated sound emitting or calling means. 

316 HEuRTLEY. Telegraphy. : 

January 6. 1913. 

318 Kortinc & MATHIESEN Akt.-GEes. Blow-magnet for arc lamps. (11/5/12, 
Germany.)* 

331 GNucHrEL. Processes of electric welding. 

356 WATERHOUSE. Electric welding. . 

411 Breck. Disinfecting apparatus for telephones ana tne nxe. 7 

415 B.T.-H. Co. (G.E.Co., U.S.) Manufacture of quartz articles.* 

January 7, 1913. 

444 KRAMER & Kapp. Resonating relays. (Addition to 10,856/11 and 5,950/12.) 

453 WiLsoN. Hoisting gear, winches or the like, operated by electric motors. 

465 PauL. Magnetometers, compasses and the like. 

486 HorLiDAv. Traffic-controlling apparatus. (6/3/1912. U.S.)* 

505 FopoR. Connections between wires and cables of small diameter.” 

908 Bevitte. Improving the illuminating effect of electric and gas lamps. 

January 8, 1913. 

520 Hitt. Guide attachment to trolley poles of electrically propelled vehicles. 

534 SmitH. Electric ceiling roses. 

558 Scott. llluminated sign apparatus. 

576 TAvLOR. Increasing the frequency of alternating currents. 

984 SIEMENS Bros. Dynamo Worxs & MARDEN. Arrangements tor ccmpound ng 
alternating-current machinery. 

608 Gorton. Automatic sinele-pole electric switch. (16,512, U.S »* 

609 Brock. Disinfecting apparatus for telephones and the like.* 

622 CoNRAD. Vapour electric current rectifying apparatus. (10/1/12, U.S.)* 

January 9, 1913. 

633 Rorre, Wireless transmission of energy. 

647 FRv. Primary batteries. 

664 LAwTON. Electrical signal system. 

687 SIEMENS-SCHUCKERT Werke. Apparatus for controlling synchroncus mcticn 
electrically from a distance. (2/8/12, Germany.)* 

699 Leven. Vacuum bulbs for electric lirhting. 

735 Routin. Collectively actuating and controlling alternating-current mctors.* 

736 SIGNAL-Ges. M.B.H. Radiating system for signalling by electric waves fiom 
aeroplanes. (24/2,12, Germany.)* 

745 OrustED & BooTHMan. Starting and regulating devices for electric motors. 

January 10, 1913. 

763 Recorp. Electrical terminals. 

764 Horne. Electrical switches. 

770 McDouGcALL. Storage battery plates.* 

786 MacpoucALL. Method of telegraphy by low-voltage currents converted vy . 
induction coil into high-voltage currents, and a double current key for mak:re 
momentray contacts. 

788 Witttams. Method of and means for effecting the efficient transmission of electric 
signalling impulses through conducting wires and cables. * 

790 WitHERS. (Kenwrick Cecil Cox, Norfolk Island.) Motors for use chiefly in cen- 
nection with telegraph transmitters. 

791 Withers. (Kenwrick Cecil Cox, Norfolk Island.) Automatic telegraph trars- 
mitters, 


792 H. ARON ELEKTRICITATSZAHLERFABRIK G.M.B.H. Electric measuring instru- 


ments. (28/8/12, Germany.)* 
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THE CONTRACTOR HARE AND THE ELEC. 
TRICITY SUPPLY TORTOISE. 


The fable of the hare and the tortoise’ may fittingly 
brought at the present time to the notice of the electrical 
contractor. In applying the fable we assign the role of the 
tortoise to the electricity supply undertakings and that of 
the hare to the electrical contractor. It will be remem- 
bered that the hare deliberately played with his oppor- 


tunities instead of making straight for the goal, and was 


ultimately overtaken by his slow but more persistent rival. 
The parallel of fact with fable is to be found in the recent 
stir among electrical contractors on the subject of co- 
operative showrooms: and “electrical page’ ' advertising. 


The official organ of the E.C.A. suggests that the con- 


tractors in a town should get together and agree for 12 
months (this feat in itself seems to us to present insuperable: 
difficulties) upon a scheme of local paper advertising com- 
bined with a uniform shop window and showroom displays. 
In January radiators are to be advertised and shown, in 
June fans, in October lamps, and so on. The manufac- 


turer and supply authority are expected to contribute to 


the scheme by taking advertising space side by side with the 
contractor in the aforesaid electrical pages. The “ Elec- 
trical Contractor ” states “ we are prepared to place our 
editorial and advertising experience absolutely at the dis- 
posal of the first group of our members willing to take part 


“the first group of-our members.” 


: 994. , 


in such a concentrated advestising and display experiment," 
This sentence should be carefülly examined. It refers to 


On turning to the list 


TURTOISH...- sess ween eae 957, Box. Illustratel......... 168 | of members of the E.C.A. (published i in our cohtémporary) 
i PM . * Electroyl" Coffee Roaster ` 
oe ME 6 $e and Percolator. Illustrated 169 | W® find that there. mid no.’ ‘ groups,’ worthy the name,.in 
Bankruptcies, Liquidations,&c. 938 | Electric Steel Furnaces......:170 | any but the largest industrial and commercial centres, 
Electricity Supply .......... 958 ' Osrams in Shanghai: .. ...... 170| Further, consulting a list of agencies and branches of the 
Lighting Notes ............ 959 | Babcock & Wilcox Smoker... 170 B B h 
Traction Notes ............ 939 | Low Voltage A.C. Oil Break principal manufacturers, we diseover that in all these 
Teen Tele hone Novos S49, „Switch. lllustrated....... 171 | centres. large officea and .showrooms are alread open. 
'Te'egraph & Telephone No: es 940 , Electricity in Building Opora- y. 
Empire Aes IXZID tee eeees BAO ONES asia vad tw we eee 71 | Now, the electrical contractor. has every means. of. ACCEBS to 
Maclaren NUM gai Electric Drive in the Wood- these premises, and he can take in prospective: clients to 
haue ad e ewe cese ou. working Yard ........... : 171 P , prospe 
Tenders Received & Accepted 944 | New e e E kis P dus see p . f he cannot a how he — one P 
— he Aero chow ioi eera xr 172 | room e can go to another, ut in any. event e meets wit 

The Round Table. EDS 165 | "à courtesy and consideration at the hands of the manufac- 
The Secon ies’ Electro- Companies' Meeting an 

T ERRE A iD ale 165  Reports.....eee e O easa, 945 | turer. We have ourselves inspected one or two of these 
The '* Point Fives”.......... 165 | New Companies &c. . Wu showrooms, and for style, arrangement and convenience of 


display they are superior to anything that the electrical 
contractor can put forward. The aim of the E.C.A. is 
directed, in its suggested advertising and showroom. scheme, 
to accomplishing what can really be done by more direct 
means. To quote the last word of the sentence referred to 
above, the effort would be an ' experiment,”. and one for 
which the contractor is seeking aid from hands which have 
long been holding out offers of help and encouragement. 
As we have said before, we like to see the contractor show- 
ing enterprise and pluck in maintaining his position, but 
his co-operative showroom scheme does not. enhance our 
opinion of him. While he is wasting time (which might 
be well spent in taking advantage of the showroom facilities 
of the manufacturer) with the setting. up, organising and 
mechanism for his pages: and. show. window displays the 


electricity supply . tortoise is steadily getting nearer the 


goal. The objective. of the hare and the tortoise is the 
same, and though the fable awards the prize to the tortoise 
it points the moral that the initial advantage was all on 
the side of the hare. It seems to us that that. is still the 
position of the two contending parties. The contractor still 


thas his opportunity, but is ill-advised in wasting energy and 


time in trying new means of attaining. his ends while 


‘disregarding the many advantages of methods ready to 


hand. He will derive far greater satisfaction from this 
form of co-operation with the manufacturer than from the 
fragmentary contributions which the latter may make 
towards monthly electrical advertising pages. The electrical 


contractor. must not think that because the. electricity 
supply tortoise is 4 tortoise it is altogether out of the. race, 
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CURRENT TRADE LITERATURE. 


British THomMson-Hovston Co.—We have received a budget of 


price lists which deal with overhead line material, starting rheostats 
for d.c. motors, a.c. prepayment watt-hour meters, overhead trolleys, 
soldering, branding and burning tools, brake magnets and flat irons. 
The electric soldering irons are offered in sizes ranging from 9 oz. to 
65 oz. with respective loadings of 55 and 500 watts. 

ELECTRICAL INSTALLATIONS, Lrp.—This company has forwarded us 
a neat calendar '' Hints to Electricity Users," with special reference to 
the use of Wotan and Tantalum lamps. 
up, and on the back page there is a table in the blank spaces on which 
& quarterly electric light account can be kept. 

MELpnRvMs Lrp.—Full particulars are being sent out by this firm 
of the Meldrum improved forced draught furnace, which can be fitted 
to Lancashire and watertube boilers. A special design of firebar is 
one of the chief features of this furnace. The same company also 
issues particulars of the Koker and sprinkler mechanical stokers and 
Meldrum's patent refuse destructor. 

WALTON & Co. send us particulars of their specialities in engineers’ 
washers, leather fibre, ebonite, &c., and steel spring washers for 
locking nuts of every description. The same company has also ready 
an advance price list of pattern shop supplies. 


BUSINESS NOTICES. 


W. T. Henley's Telegraph Works Co. have opened a branch at 
7, Hummum.street, Bombay, where Mr. James Robertson will 
represent them. | l 

Mr. Charles J. Close has been appointed to represent the Marconi 
International Marine Communication Co. in the North-Eastern 
counties, with offices at Milburn House, Newcastle-on-Tyne. The 
registered telegraphic address of the North-country branch is 
“ Expanse Newcastle,” and the telephone number is Central 1125. 


Mr. R. H. Johnston has resigned the position of London manager 
for the Rees Roturbo Co., Wolverhampton, and has entered into 
partnership with Mr. P. B. Down, A.M.I.M.E. The new firm will be 
known as Down & Johnston, and will carry on business at Craven 
House, Kingsway, London, W.C., as manufacturers' agents for plant, 
machinery, centrifugal pumps and steam turbines. The firm notify 
that they will be glad to receive catalogues from makers of other 
specialities. 

Mr. R. H. Cridge, formerly of Messrs. Siemens Bros. Dynamo 
Works, has been appointed by the Electrical Apparatus Co. their 
London representative for motor control and switchgear. ' 

With reference to the purchase by Messrs. Doulton & Co. of the 
goodwill and connection of the business of Messrs. J. Stiff & Sons as 
from Dec. 25, 1912, it is now announced that the partnership hitherto 
subsisting between Sydney James, James Arthur and Wm. Frederick 
Stiff (trading under the style of James Stiff & Sons) has been dis- 
solved by mutual consent as from Dec. 31, 1912. 

Mr. O. L. Remington, manager of Messrs. Wm. McLean (of Mel- 
bourne), importers of electrical and other power machinery, &c., has 
just arrived in London on behalf of his firm, and he asks us to notify 
that he wishes to get into touch with manufacturers who are desirous 
of opening up business relations in Australia, Mr. Remington is 
stopping at the Hotel Cecil. 

Plant for Sale.——Sunderland Corporation invite tenders for the 
purchase of the whole of the steam generating plant at present 
installed in Dunning-street works, and also for a few items of plant 
at Hylton-road works. The plant includes 10 Lancashire and two 
Babcock & Wilcox boilers, nine c.c. dynamos direct coupled to Belliss 
engines, four Belliss engines, three Green economisers, seven boiler- 
feed pumps, &c. Printed schedules, upon which tenders must be 
made, will be supplied by the general manager, Electricity Offices, 
Dunning-street, Sunderland. Tenders to the town clerk, Mr. G. D. 
Duncan, by noon, March 1. See an advertisement. 

Plant Wanted.— Messrs, C. A. Parsons & Co., Heaton Works, New- 
, castle-on-Tyne, want for early delivery a second-hand booster or 
plating dynamo, 10 volts, 1,500 amperes. 

Electro-Medical Apparatus.—An advertiser wishes to place an 
order with a good maker of electro-medical apparatus. 

Patents Development.—The proprietor of patent No. 10,772/1909. 
relating to “ Electric oscillation detectors," desires to dispose of 
same or to grant licences thereunder. Applications to Messrs. 
ooo & Fairweather (Ltd.), 65 & 66, Chancery-lane, London, 


The calendar can be hung - 


Electrical Instruments for Sale.—Messrs. Chamberlain & Hookham 
(Ltd.), Solar Works, Birmingham, advertise for sale a number of 
electrical and other instruments, TEPORE 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Jas. Wm. Lewsley, electrician, lately trading at 103, Manstield. 
road, Nottingham, has been adjudicated bankrupt. 


The liquidator (Mr. H. de V. Brougham, 33, Carey-street. London, 
W.C.). of the Kevan Electric Co. (Ltd.) has been released. 


The business of the Gilbert Arc Lamp Co. (Ltd.) having been trans- 
ferred to Engineering & Arc Lamps (Ltd.), St. Albans, it has been 
decided to wind up the Gilbert Arc Lamp Co. (Ltd.) voluntarily. 
Mr. W. A. Henderson is liquidator. and a meeting of crefditors will be 
held at 3, Fenchurch.street, London, E.C.. at noon on Feb. 28. 


Shalders & Davis (Ltd.) is being wound up voluntarily, and Mr. F. 
Shalders has been appointed liquidator. A meeting of creditors will 
take place on March 3 at 164, High-street, Southampton. 


TLLA ORROA TAN TNR L3 
ELECTRICITY SUPPLY. . 
ub LE AAT 


EXTENSIONS. 


Kings Lynn.—Last week the Council adopted a report by the 
electrical engineer (Mr. C. W. Jackson) as to extensions of the electri- 
city works. 

Mr. Jackson submitted an alternative scheme of extensions, embodying 
the conversion of the gas engines into oil engines to be used as a stand. bv ; 
the extension of the buildings and the provision of a boiler and economi- 
ser, steam pipes, &c., at a cost of £2,000. As Mr. Jackson was of opinion 
that the proposals would be adequate for some time to come, and that 
the proposed alteration to the gas engines would make them an effective 
standby, it was resolved that the committee's previous decision (ordering 
one gas engine and dynamo to be advertised for sale) be rescinded, and 
that the present proposals be approved. 

Loughborough.—On Tuesday the Council considered a report by 
the Gas and Electricity Committee as to the negotiations with the 
Brush Electrical Engineering Co. for giving them a bulk supply of 
electricity and the installation of additional plant. &c. 

Owing to the delay which has occurred the committee were of opinion 
that there was now no possibility of the additional plant being installed 
ready for use to give the supply to the Brush Co. and to meet the de- 
mands of the ordinary consumers next winter. Acting on the advice of 
the consulting engineer (Mr. J. F. C. Snell) they recommended that the 
negotiations with the Brush Co. be postponed for the present, and that 
the Corporation should proceed without delay to make extensions to the 
power station and procure additional plaut, which shall be available for 
the requirements of the ordinary consumers at the beginning of nest 
winter, without reference to the bulk supply to the Brush Co. Mr. 
Snell advised that if no supply in bulk be given to the Brush Co. there was 
no reason why the continuous-current system should be departed from, 
and that extensions on that system, including buildings of such size as 
will enable the alternating-current plant to be added at a subsequent 
period, be put in hand immediately. "This would involve a capital 
expenditure of approximately £10,000. 

The report and recommendations were adopted. 

Woolwich.—The Electricity Committee have been in negotiation 
with Erith Council as to bulk supply, but owing to the expenditure 
involved and the long period of any agreement, they have decided 
to consult Mr. J. F. C. Snell in the matter. 

The Committee have also decided to purchase oil switches in connection 
with the centralisation of the h.t. and Lt. switehboards, which is to be 
carried out bv direet labour, and the electrical engineer (Mr. G. W. Keats) 
has been authorised to accept quotations for all necessary. apparatus. 

London County Council have sanctioned a loan of £19,000 on account 
of the Councils application for £40,000 for the extension of the Globe- 
lane works, on the condition that the period of three vears, proposed for 
the repayment of the outstanding debt of £9,228 on obsolete plant should 
not commence to run until the extension scheme is completed. Further 
application is to be made to the County Council for sanction to borrow 
£1.300 for general mains extensions (repayable in 25 years), £630 for 
meters (10 vears), £1,100 for services (I2 years), and £2,000 for hire -pur- 
chase (10 years), 
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Bingley.—The Council have decided to enter into an agreement 
with Keighley Corporation for the supply of electricity in bulk for 
10 years, and application has been made to the L.G. Board for 
borrowing powers for £5,500, the estimated cost of cables, sub- 


station equipment, &c. 


ut 
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` Caerphilly.—The Council, who have decided to oppose the appli- 
cation by a company for a provisional electric lighting order, will 
itself apply for electricity supply and tramway powers. 


Cromer.—The Council decided on Tuesday to proceed with the 

. transfer of the electricity undertaking to Edmundson’s Electricity 

Corporation. The recent poll of the ratepayers has resulted in a 
majority for the proposed transfer. 


Edinburgh.—The Electric Lighting Committee, who have been 
considering the minimum charges for using electric current. unani- 
mously recommend that the minimum charge for light should be 
reduced from 15s. to 10s. per annum, and for power from 30s. to £1. 
Should the minimum in either case not be used a combined charge of 
30s. per annum will be allowed for lighting and power. 


Kintore.—Messrs T. C. Smith & Co. have made arrangements 
with Mr. Jas. Duncan for the erection of electricity works for sup- 
plying current for public and private lighting in this town. 

It is probable that a local company will be formed to operate the 
station, and the water-power of the Skirra burn, in the vicinity of the 
town, will be utilised. 


Linking-up of East London Electricity Works.—A conference of 
representatives of municipal electricity supply undertakings in the 
East End of London is to be held to discuss the question of linking- 
up undertakings in East London in a similar manner to that of the 
Poplar and Stepney undertaking. Mr. L. Potts, town clerk of 
Poplar, is the Secretary of the Conference. 


London County Council.—On Tuesday sanction was given to 
Poplar Council to borrow £3,885 for electricity supply purposes. 


_Lowestoft.—Last week the Council referred back a recommenda- 
tion of the Electric Supply Committee to increase the price of electric 
current to 5d. per unit for private lighting. 


Stepney (London).—The Electricity Committee have decided to 
reduce the price of current to consumers, whose total accounts for 
electricity supplied do not exceed £60 per half-year, from 8d. to 7d. 
per unit for the first 30 hours' use of the maximum demand during 
each of the six months ending March, and for the first 20 hours during 
each of the six months ending September, and 1d. per unit for all 
further consumption in each month. 


_ Troon.—The Council are considering the question of electricity 
supply in the district. 


LIGHTING NOTES. 


Asylum Lighting.—The Committee of Management of the Water- 
ford Lunatic Asylum have decided to invite tenders for the electric 
lighting of the buildings. 


Glasgow.—A sub-committee of the Watching and Lighting Com- 
mittee has been making a tour of inspection of the districts recently 
added to the city in order to ascertain whether some improvement in 
the lighting of these areas could be adopted. 


Teignmouth.—At a recent meeting of the ratepayers of Shaldon 
ward it was resolved to request the Council to provide a system of 
public electric lighting for the said ward instead of the proposed gas 
lighting, as gas would be unsuitable for most of the houses in Shaldon 
owing to low ceilings and the materials of which many houses are 
constructed. 


Westminster.—The Works Committee have been considering the 
contract with the Charing Cross, West, End & City Electricity Supply 
Co. for lighting the parish of St. Martin-in-the-Fields which the 
Council has the option to determine on Sept. 17 next, provided 
notice be given on or before March 17. 

The company have offered to improve the lighting of their area by 
substituting for the present lamps flame-arc lamps of the same make 
as those recent]y put up by them in several positions but of a somewhat 
improved pattern, provided the Council contribute one-half the cost, 
estimated at £1,488. The purchase price of the lamps, fittings, conduits, 
&c., in the area is £10,726, and the company have bcen asked to furnish 
further details of this price. The Committee state that before considering 
further as to advising the Council to terminate the contract in September 
next they have directed that competitive tenders for the public lighting 
of the strects now lighted under the contract be invited from the electric 
light companies having powers of supply in those streets, and also from 
the Gas Light & Coke Co. 


TRACTION NOTES. 
TRAMWAYS. 


Birmingham.—The Corporation have granted tramcar drivers and 
conductors an increase of 2s, per week. 

Ilford.—1t has been decided to abandon the proposal to extend the 
tramway system and to run rail-less trolley vehicles in favour of 
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motor 'buses, It has been decided to abolish the office of traffic 
superintendent as from June 30 next. 


London and Suburban Tramways.—L.C.C. cars are now running 
between Smithfield (near the City of London boundary) and 
Waltham Cross. 


Stirling.—The question of adopting electric traction on the local 
tramways is under consideration by a special Tramways Committee, 
who recommend the Council to encourage the local company to 
adopt electric traction, and, further, that inquiry should be made 
as to the rail-less system of traction, The Town Clerk and Burgh 
Surveyor were instructed to ascertain the experience of this system 
in towns where it had b»en adopted. | 


Yarmouth.—The Council have agreed to adopt the Borough Sur- 
veyor's recommendation to double the whole of the tramway route 
to Wellington Pier at & cost of £8,750. Application has been made to 
the Board of Trade for sanction to a loan of £6,650 to carry out the 
work, with the addition of £2,100 from the tramways renewal fund. 


RAILWAYS. 


Electric Traction on the G.N. Railway.—At the meeting of the G.N. 
Railway Co. last week the chairman (Lord Allerton) stated that the 
company had two engines running with oil, in which they were con- 
tinually experimenting, but an increase of 100 per cent. in the price 
of oil in the last six months was not encouraging. As to electric 
traction on the London suburban lines, he remarked that the capital 
expenditure involved might be more than the resultant revenue 
would justify. He understood that they could not work satisfac- 
torily over the same lines an effective electric passenger service and a 
goods service. The matter was not lost sight of, but on the Great 
Northern sytsem the difficulties for the moment were very great. 


North Eastern Railway.—At the meeting of the North Eastern 
Railway Co. last week the deputy chairman (Lord Joicey) referred to 
the proposed electrification of the Shildon and Newport line, and 
said the Board had corísid:red for some time the desirability of elec- 
trifying further sections in view of the success of the Tyneside elec- 
trification. dod a9 4 

Electric working there had' enabled them largely to increase their net 
receipts from passenger traffic on lines where tramway competition 
threatened to reduce them seriously, and to run a service of trains which 
it would have been impossible to run withsteam traction. Intheircentral 
division they were favourably situated for obtaining an abundant supply 
of electricity, and they had decided to test the application of electric 
traction to freight train working by means of electric locomotives on lines 
wni^h had already bee. successfully followed in Germany and America. . 


Tilbury & Southend Railway Electrification.—It is stated that at 
the next meeting of the Midland Railway Co. proposals will be sub- 
submitted for transfering the head offices of the company to London 
and for adopting electric traction on a section of the Tilbury and 
Southend line. ! 

Under their 1912 Act the Midland Company are bound to adopt electric 
traction on the Tilbury line within seven years, and it is stated that the 
first step in this direction will be the extension of the electric train service 
from Barking to Upminster and the running of through electric trains to 
that. point from the Underground system. The company also contem- 
plate the electrification of the Tottenham and Forest Gate railway (run- 
ning from Kentish Town, Upper Holloway, South Tottenham, Waltham- 
stow and Leyton, to East Ham). The main line from Kentish Town to 
St. Pancras will also be equipped for electric working. At the same time 
it is proposed that the line to St. Albans, passing through Cricklewood, 
Hendon, Mill Hill and Elstree, shall also be electrified, and a junction 
made with the extended Golder's Green tube at Colin Dale, just beyond 
Hendon. 


POWER AND HEATING NOTES, 


Cotton Mill Driving. — Blackburn Council have agreed to 
supply Messrs. John Baynes & Co. with electrical energy for Cicely 
Bridge mill. 


Electric Cooking.—An interesting exhibition and series of lectures 
on cooking were recently given at the Town Hall, Rotherham, by 
Mr. F. S. Grogan. 

Ald. D. L. WINTER who presided, said that in the event of electricity 
being taken up seriously, it was the intention of the Electric Light and 
Tramways Committee to reduce the cost. At present the charge for 
power was 14d. per unit, and he thought he might state that he had in- 
tended to make a recommendation that they should charge a lower rate. 

Mr. GnoaANexplained the use and advantages of the '* Tricity " cookers. 
In the first place, absolute cleanliness was assured by the use of those 
cookers. In the second place, there was the perfection attained in tho 
cooking. He had seen many unsolicited testimonials to the value of the 
cookers, and there was no doubt that joints, cakes or anything else 
cooked by the medium of a '' Tricity " cooker was a'ways more palatable 
than viands which had been prepared by the ordinary coal or gas fire. 
There was also a saving, if not in the actual cost of cooking, at least in the 
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food cooked. He was quite prepared to admit that with gas at 2s. Gd. 
per 1,000 for cooking and electricity at 14d. per unit, the former was 
cheaper for cooking purposes, but, as a counter to that, there was a saving 
in the article cooked. Recent experiments had proved that in one house- 
hold the butcher's bills had been reduced from £52. 3s..11d. to £35. 19s. 2d; 
in one year, by the introduction of the ‘ Tricity " cooker. The saving 
of £16. 4s. 9d. was accounted for by the fact that the shrinkage and 
consequent wastage of meat cooked by the old methods was nearly three 
times greater than it was when electric cooking was used. The cost of 
power used was £3. 8s. 9d., leaving a net saving to the householder of 
£12. 16s. "That was not an isolated instance. He claimed that while the 
cost of cooking by electricity might be more expensive than gas cooking 
so long as power remained at lid. per unit, the actual saving by the 
reduction of the shrinkage in meat, &c., would more than compensate 
for the extra cost. 
pointed out that not only could the cooker be used for ordinary cooking 
purposes, but that it might be utilised for heating flat irons, or toasting, 
or even drying clothes. 
to hire “ Tricity " cookers just as they could hire gas cookers. 


Electric Driving of Sheet Milis.—The new sheet mills of the Ebbw 
Vale Steel, Iron and Coal Co., which were started last week, are 
operated electrically. The mills are equipped in the latest and 
most approved style and all machinery is driven by electric power. 


: Electric Pumping.—At the meeting of the Genoa -& District 


Waterworks Co. last week the chairman (Mr. J, Jackson) said that: 


an electrical engineer had investigated the conditions of power supply 
for their pumping stations, dnd he had reported most favourably on 
the contract the company had made with the Genoa Electric Supply 
Co. for the supply of electrical energy, which should prove a source of 
substantial advantage. 


Electricity in Dockyards.—The Leith Dock Commission have au- | 
thorised an expenditure of £1,797 on the electrification of the pumping 


machinery at Alexandra Dry Dock 


 Fulham.—The Electricity Supply Committee has authorised an. 


expenditure of £40 on the purchase of electric irons, kettles, toasters, 
&c., to be left on trial with electricity consumers. 


TELEGRAPH AND TELEPHONE NOTES, - 


. Brazilian Telegraphs.—400,000 milreis is earmarked in the annual 
budget for the construction of a telegraph line between Rio de 
Janeiro and the State of São Paulo. | 


. Guernsey Telephones.—-On the occasion of the retirement of Gen. 
F. B. Mainguy from the position of head of the Guernsey States he 
communicated with the Bailiff as follows :— SEM. 

I take advantage of this opportunity to say that I attribute the success 
of our telephone system to the invaluable aid we have had from the very 
commencement of the project from Mr. A. R. Bennett, M.I. E. E., our con- 
sulting engineer, and to the ability, tact and good temper of our manager 
and engineer, Mr. R. McLean. ` The good sense shown by all classes of the 
community in giving facilities to the oouncil, when required for the 
installation of the system for the common good, has also largely con- 
tributed to its success. 


` ' Municipal Telephony.—Hull Telephone Committee has intimated |. 


to the Postmaster-General that it is prepared, subject to terms being 
agreed, to purchase from the Post Office the plant, &c., of the 
National Telephone Co. in the Hull area, and to apply for a new 
licence. | * | 

This offer has been made in consequence of a communication from the 


do sd General who stated that he was prepared to consider such 
an offer. | ee fe 


At a meeting of the Telephone Committee on Monday the Mayor (Ald. 
J. Brown), who is chairman of the committee, announced the receipt of a 
resolution, passed by the Hull Property Owners’ Association pledging 


itself to support the Corporation in any effort they might make to retain 
the control of the municipal telephone ee-vice. 
The consideration of terms, length, &c., of the new licence has been 


left to the chairman, deputy-chairman, town clerk, and telephone 
manager for further consideration. - 


: New P.C.B. Cable.—The new submarine telegraph cable of the 
Pacific Cable Board, between Auckland and Sydney, has just been 
opened for traffic. j | : 


. Radio Telegraph Notes.—The Peking “ Daily News " announces 
that, with the object of providing early information on the develop- 
ment of affairs in Mongolia and Thibet, it is proposed t» instal wire- 
less telegraph stations at Urga, Uliassutai and Kobdo, in Mongolia, 
and at Chiamdo, Batang and Lhassa, in Thibet. Tho project has 
been approved by the Chinese Government, and the Minister of Com- 
munications has been instructed to obtain offers for the installations. 


The Brazilian Government have decided to expend a sum not 
exceeding 400,000 milreis for the erection of wireless telegraph 
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He gave illustrations of the use of the cooker, and. 


He believed that before long they would be able 


stations in the capital of Ceara, and at Porto Martinho, State of Matto 
Grosso. | | 

A system of radio-telegraphio réports intended to keep American 
phipowners informed of the movements of all ooastwise vessels fitted 
with radio apparatus, has been planned by the United States Navy 
Department. Other information of interest to navigators and ship- 
owners will be available by this agency. | a 


The “ Electrical World " states that contracts have been let to 
Messrs. J. G. White & Co. by the Marconi Wireless Telegraph Co. for 
the erection of eight wireless telergaph stations—two pairs for trans. 
Atlantic service and two pairs for trans-Pacific service, Receiving 
and sending stations 30 miles apart will be erected at Oahu, in the 
Sandwich Islands; Tomales Bay and Bolinas, Cal ; near Belmar, 
N.J. ; and on a tit?» in eastern Massachusetts not yet selected, “The 
stations are, it is said, to form part of a service of communication to 
the East by way of Japan. : 

H. Bredow, of the German Telefunken Company, has arrived in 
America from Berlin to take up the question of establishing a trans- 
Atlantic wireless service b2tween the United States and kurope. 
It is said to be intended to open the company’s station at Nunen for 
regular public service. A new tower, approximately 900 ft. high. is 
undef construction to replace that destroyed by a gale somc time ago. 
It is further stated that on a recent trial signals sent out from Nauen 
were distinctly reccived by the station at Sayville, L.L, belonging 
to the Atlantic Communication Co., of New York, and messages trans- 
mitted from Sayville were legibly received at Nauen, though the 
Sayville station is only a 45 H.P. station, . ee 


International Call Letters.——The: International Bureau at Berne, 
which deals with all international radio and other telegraphic 
matters, has allotted to the different countries which are signatories 
to the International Radio-Telegraphic Convention (London 
Revision, 1912) the combinations of ‘‘ call" letters set out below. 
These are in turn allotted to ship and land stations :— 


Great Britain. —All combinations commencing with B, G and M. 
Colonies of Great Britain.—Combinations CAA to CMZ. _ 
U.S.A,—All combinations of letters commencing with N and W, as 

well as the combinations KIA to KZZ.. ics 
France.— All combinations of letters commencing with F,.as well as the 
combinations UAA to UMZ. oe So 
Germany.— All combinations of letters commencing with A and D, as 
well as the combinations KAA to KCZ. - - - | l 
Austro- Hungary and Bos va- Herzegovina. —A]] combinations of letters 
commencing with OAA to OMZ, as well as UNA to UZZ. 
Japan.— All combinations commencing with J. 
Italy.—All combinations commencing with 1. 
Russia.—All combinations commencing with R. 
Belgium.—Combinations ONA to OTZ. 
Brazil.—Combinations EPA to EZZ. 
Bulgaria.—Combinations SRA to SRZ. 
Chili.—Combinations COA to CPZ. 
Denmark.—Combinations OUA to OZZ. 
Egypt.—Combinations SUA to SUZ. 
Flanders.—Combinations PAA to PMZ. 
Greece.—Combinations SVA to SZZ. 
| Mezico.—Combinations XAA to XCZ. 
Monaco.—Combinations CQA to CQZ. 
AMorocco. —Combinations CNA to CNZ. 
- Norway.—Combinations LAA to LHZ. 
Portugal.—Combinations CRA to CTZ. 
Roumanta.—Combinations CVA to CVZ. 
Spain.—Combinations EAA to EGZ. 
_Sweden.—Combinations SAA to SMZ. | 
- Turkey.—Combinations TAA to TMZ. .. 
' Uruguay.—Combinations CWA to CWZ. 
The following letters are left to provide for the requirements of the 
remaining countries :— 
> CUA to CUZ, CXA to CZZ, EHA to EOZ, HAA to HZZ, KDA to KHZ, 
LIA to LZZ, PNA to PZZ, SNA to SQZ, SSA to STZ, TNA to TZZ, VAA 
to VZZ, XDA to XZZ, YAA, to YZZ, ZAA to ZZZ. - 


HU LK 
EMPIRE NOTES. = 
UO A A A 


Australasia.—The Government intend to erect a telegraph line 
along the Transcontinental Railway, the cost bing estimated at 
about £100,000, 

The borough of Sebastopol (Victoria) was fighted by electricity for the 
first time on Christmas eve, and the electric tramway service from Bal- 
larat to Sebastopol is ready for opening. 

Since the Victorian Electric Light and Power Act came into force in 
1896, 74 Orders in Council have been granted for the supply of electricity, 
34 of which have been yranted to municipal councils, The amount of 
capital invested at Dec. 31, 1911, was £2,078,536. Gross revenue for 


ll 
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1911 was £20,000. The total E.H.P. of the existing generating stations 
waa 18,000 kw. SMS 


on.the point of erecting large ore concentration works, which will be 


In regard to the financial position of Melbourne City Council, the 
'* Australian Mining Standard " savs : “ With much to be done this year 
by the Public Works Committee the Council tinds itself embarrassed bv 
Bhortness of revenue, at a time when great stringency marks the moncy 
market. The Council's loan indebtedness is £2,044,000, and there ia a 
general sinking fund of £159,234. An increase of revenue equal to about 
10 per cent. is anticipated, but this is an almost negligible amount ia view 
of the heavy expenditure contemplated. The Electric Supply Coin- 
mittee’s proposals for enlarging its plant (already adopted by the Coun- 
cil) will involve an expenditure of £140,000 during the next three years, 
and all loan money has long since been exhausted, but it will be pos- 
sible for the committee to meet its obligations for some time out of its 
depreciation and renewals fund, which at Dec. 31, 1911, was £134,000. 
The amount of this fund is said to be largely above any possible require- 
ments for which it has been set aside.” 

Eaulchawk (Victoria) Borough Council have decided to borrow £2,500 
for additional electric lighting plant. 

On Jan. 1 the Geelong (Victoria) electric lighting svstem was in- 
augurated. 
> Inverell (N.S.W.) Council are taking a ballot of the ratepavers on a 
proposal to borrow £5,000 for duplicating the electric-lighting plant, &c. 

Canada.—The estimates of expenditure of the Edmonton City 
Commissioners for 1913 amount to about 84 million dollars, and 
amongst the proposed expenditure for which sanction has bsen 
asked are $923,640 for telephones and $639,233 for electric power 
and light supply works. 


FOREIGN NOTES. 


Argentina.—The ‘‘ Review of the River Plate” states that the 
Rosario Electricity Co. have obtained a contract from the Comision 
de Fomenti of Alberdia, a suburb of Rosario, for the supply of current 
for public and private lighting. 

A special committee of Rosario City Council having considered the 
tenders reccived for public electric lighting have recommended that the 
tender of the Sociedad de Electricidad del Rosario for acceptance. 

At Rosario a company is being formed for the workiig of a number of 
electric light concessions in the province of Santa Fé. ‘he capital to be 
employed is $500,000. i i 
- The Mayor of Rosario insists on imposing a fino of $35,000 on the 
Electric Tramway Company for having suspended part of the service 
during the recent strike of its motormen. The company lost more than 
anybody else by the strike and the suspension of the service was due to 
force majeure. x 

Electricity supply has been instaded in San Martin de los Andes. 

" A local company has been formed in Saladillo (Buenos Ayres) to acquire 
the electricity supply works of Messrs. Dorignac and Membielle. Mr. 
J. P. Riviera is president of the new company. 

Mess-s. Arias and Torres have obta ned 20 years’ conce sions for 
elez.ricity supply works at Vera (Santa Fé) and San Lorenzo (Santa Fe’, 

Messrs. Boretto & Kraf have applied to the Cordoba Government for a 
concession for electricity supply works in the town of Pozo del Molle. 

The Government have refused to extend for a year the period for the 
commencement of work under concession granted to Chambers & Co. for 
an automatic telephone service in the city of Buenos Ayres.  . . 


Torres & Co. have obtained a concession for establishing electricity : 


supply works at Punta Alta (Puerto Militar). . 

The Mayor of Navarro (Buenos Aires) has stated that he hopes shortly 
to make arrangements for introducing electric supply in that towa. 

The concession for electric it supply in Azul (held by the Compañia de 
Electricidad de la Provincia) expires next year and there is a movement 


to form a local company unless the present company change the supply | 


from alternating to direct current. 

The plans presented by the Compañia Alemana Transatlantica de 
Electricidad for new works to be carried out during the present year have 
been approved by the municipality ; the cost of same has bsen fixed at 
82,520,000 gold. ee Cum 

Brazil.—The '' Diario Official" states that the Government are 
authorised to empower Senhores Carneiro and Irmãos to construct 
and work an electric railway from Uberabinha (Minas Geraes) to 
Mattas dos Dias, Rio Bonito and Abbadia do Bom Successo, and 
thence across the rivor Paranahyba in the direction of Jatahy and 
Pouso Alto. m 

Chili.—The electrification of the Andine section of the Santiago- 
Valparaiso railway is expected to result in a saving of $3,020,0)) 
(gold) à year. $. x Er dd 

China.— report issued by the electrical engineer of the Shanzhai 
Internati6nal Settlement, in the course of which it is stated that the 
Chinese merchants in that city adopted electric advertising d2 ices 
very largely last summer. The native cotton mills are b»zina:ar to 
use electricity for power. 7 

Electricity in Mining.—H.M. Consul at Luderitzbucht (German 
South-West Africa) recently reported that a copper mine in Swal op- 
mund on the Khan River has been opened up to a depth of 500 ft. 
and the owners, who have completed development work, are now 


worked by electricity and be capable of dealing with 50 tons of ore 
daily. 

Holland.—aA consular report states that the Ooster Stoomtram 
Maatschappij,.of Utrecht, have been granted a concession for the 
electrification of their existing tramway between Zeist and Arnhem, 
and of the branch line to Wyk-by-Duurstede. 


£t Japan.—A consular report from Osaka says the rapid growth of 
commercial and industrial enterprises in the district has created a 
demand for capital which it has been impossible to meet locally. 

Schemes formed during the recent period of easy money have become 
difficult of realisation, and a growing tendency js observable to look 
abroad for the capital necessary to finance them. Amongst schemes on 
foot which will necessitate calls for capital may be mentioned an electr'c 
railway, and hydro-electric works. A scheme is mooted in Osaka for the 
formation of a financial syndicate with an agent in Europe for assisting 
in the introduction of foreign capital into Japan. 

Java.—The Samarang Joana Steam Tramway Co. are making 
arrangements for the electrification of their system of tramways in 
the town of Samarang. 


Morocco.—H. M. Consul at Tangier says the contract for the supply 
of about 310 miles of bi-metallic wire required for the Posts and 
Telegraphs Administration has been given to a French firm inTangier. 

Paraguay.—The Government has granted a concession to Mr. 5. 
Antonioli for electricity works at Villa Concepcion. 

A consular report on the trade of Paraguay in 1911 states that 
although revolutionary movements interrupted trade for a consider- 
able part of the year, the imports increased from £1,196,799 to 
£1,295,699, and the exports from £950,239 to £965,782. 

In view of the construction now proceeding of electricity supply and 
tramway installations, small local railways, &c., there is a prospect of 
increased activity, and it appears that foreign capitalists are turning 
their attention to Paraguay. Imports from the United Kingdom were 
valued at £370,040 (a decrease of £169,075, mainly in railway material). 
Imports from Germany increased by £135,255, and French and U.S.A. 
imports showed relatively large increases. It is not surprising that 
British trade is not on the increase as there are only two British importing 
firms in the Republic, and more travellers are sent out by Germany, 
France, Italy and other European countries than by the United Kingdom. 

Peru.—‘‘ Commercial Intelligence " says the plans of the Electric 
Co. of Cuzco (Ltd.), which has been formed to supply electrical 
energy for light and power in the town of Cuzco, h:ve been approved 
by the President. At Arequipa a company was formed last yer 
to build an e'ectric strcet railway system. 


Russia.—The Urited States Consul at Moscow states that an 
agreement has been reached under which the owners of the Rauchiali 
waterfalls on the River Vuoxen, cede their rights to a Brussels bank- 
ing house for a little over £200,000. The average power of the water- 
fall is 48,469 m.p. It is said that the purchasers contemplate deliver- 
ing current in St. Petersburg for power purposes. The same bank 
is also negotiating for the purchase of Vallinkoski Falls, also on the 
Vuoxen River, which are said to yield 44,398 effective horse- power. 

The ** Financial News” s:at2s thit Be;gian capitalists hive fo-med 
the Moscow Electricity Co., with authorised share capital of £130,0.0 
and power to issu» deb.ntures of the same amount. 

Uruguay.—It is reported that constrüction will shortly commence 
on the electric railway from Montevideo to Maldonado and Puente 
del Este. j 

There will be a double line, and itis hoped to maintain a speed of about 
60 miles an hour. The generating station is to be at Maldonado. An 
ultimate extension to La Paloma and Rocha is contemplated. 


J| MISCELLANEOUS NOTES. 


Dinners, &c.—The staff of Ferranti Limited held their third annual 
dinner at the Midland Hotel, Manchester, on Friday last. The 200 
members of the staff were present, and, having duly dined, some of 
their number provided an excellent musical entertainment. 


Some 60 members of the staff of E'ectrical Installations (Ltd.) held 
‘their sixth annual dinner at the Horns, Kennington, on the 15th inst., 
Mr. Stanley C. Russ b»ing in th? chair. 

' After the usual toasts had been drunk, the chairman, in a short speech, 
‘alluded to the satisfactory growth of the business of the company. ‘The 
opportunity was also taken to enrol 3 number of new members for the 
E.L. (Ltd.) Athletic Club, and after dinner various members of the statf 
entertained the company with an excellent variety programme. 

An enjoyable social evening and dance was held in connection 
with the Association of Engineers-in-Charge on Feb. 8th, when a 
company of ove: 200 members and friends were present in St. Bride's 
Institute, St. Bride-street, E.C. 

Messrs. H. Fe Neal and W. T. Pickett (chairman and vice-chairman 
respectively) supported the efforts of the committee by attending the 
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function, and the arrangements made for the entertainment of those 
prevent left nothing to be desired. Messrs. W. H. Ball and M. C. White, 
wio acted as M.C.s are to be congratulated on the effective manner in 
which they carried out their duties. 

Electrical Trades Benevolent Institution.—The annual festival 
dinner of this institution will b» held at the Trocadero Restaurant, 
London, on April 16, when Mr. George Sutton (of W. T. Henley's 
Telegraph Works Co.) will preside, and it is hoped that a large number 
of those interested in the success of the E.T.B.I. will support Mr. 
Sutton on the occasion. 

Insurance Scheme.—A life assurance scheme, particularly applicable 
to the junior members of the staffs of electrical firms, has been arranged 
with the Provident Clerks’ & General Mutual Life Assurance Association. 
In addition to the benefits which are shown. on the prospectus of the 
Association, the Benevolent Institution will add 10 per cent. to the 
amounts assured when paid. This arrangement is similar to that which 
is being carried on with great successs by the Railway Benevolent 
Institution, and it i» anticipated that many will, by this means, either 
make provision for themselves in their old age or for their dependants. 
The terms of insurance are said to be exceptionally favourable. 


Electro-Harmonie Society.—4A Ladies: Night Concert will be given 
in the King’s Hall of the Holborn Restaurant, London, on Tuesday 
evening, Feb. 25, at 8 p.m. 


Exhibitions.— An International Building Trades Exhibition is to 
be held at Olympia (London) from April 12 to 26, and a Mining 
Machinery Exhibition will be held at the Royal Agricultural Hall, 
London, from May 29 to June 7. Further particulars may be 
obtained at 43, Essex-street, Strand, London, W.C. 

It has been decided to promote a fuel, light and power exhibition, 
to be held in The Jungle, Sheffield, in October and November next, 
for the purpose of demonstrating the latest heating and lighting 
appliances. An advisory committee has been formed and includes 
Messrs. C. D. Leng, Prof. Ripper, Mr. S. E. Fedden and Mr. T. Scott 
Anderson ; Councillor W. Bashforth is hon. secretary, and Messrs, 
F. W. Bridges and Charles H. Luke are organisers. 


Ghent International Exhibition.—It is understood that the British 
trade aud technical Press will play an important part in the British 
section at Ghent in April. "The Press exhibit will take the form of a 
large reading room and library where current numbers of trade and 
technical papers will be available. We are informed by the Exhibi- 
tion Branch of the Board of Trade that the library is to be specially 
designed and *' the bookshelves are to be of a special light wood 
stained to a silvery grey. not unlike the grey of the lichen in an old 
orchard, while the walls above the bookcases will be decorated with 
black and gold stencilled panels.” The library is to have con- 
venient entrances and exits. 


DURUM 


—— 


z * National Telephone Journal."'—Mr. V. Baldwin, Room 37, Tele- 
phone House, Victoria Embankment, London, E.C. (acting for the 
liquidator of the National Telephone Co.) asks us to announce that 
he is disposing of the back numbers of the '' National Telephone 
Journal," of which 70 issues were made, but of which Nos, 1, 31 and 
70 are not obtainable. There were a number of excellent articles 
published in the “ N.T.J.," and some of our readers may be disposed 
to purchase the set of numbers, which can be obtained at a cheap rate. 


Strike.—We are informed that the strike at the works of Messrs. 
Evershed & Vignoles (Ltd.) came about in consequence of a workman 
being discharged for neglecting his work. 

The men considered that he was harshly dealt with and demanded his 
re-instatement—a demand which the Company, in view of all the circum- 
stances, are not able to concede. The employés in the stores, packing 
department and winding and lacquering rooms are working loyally. 
Every member of the staff throughout the works is doing his utmost to 
help the Company, and a considerable amountof work is thus being 
completed. 


Imports.—The following are official values of electrical machinery, 
matcrial and apparatus imported into this country during January, 
1913, with the increases or decreases compared with the correspond- 
ing period of 1912. | 

Electrical machinery £115,775 (increase £24,545) ; telegraph and tele- 
phone cables other than submarine £7,260 (decrease £28,303) ; telegraph 
and telephone apparatus £20,440 (decrease £6,651) ; other electrical wires 
and cables, rubber-insulated, £34,539 (increase £30,121); with other 
insulations £4,191 (increase £1,111); carbons £12,774 (increase £273) ; 
glow lamps £20,301 (decrease £13,133); arc lamps and electric search- 
lights £139 (decrease £205) ; parts of arc lamps and searchlights (other 
than carbons) £10,522 (increase £10 ); primary and secondary batteries 
£5,347 (increase £652). Total of electrical goods and apparatus, other 
than machinery and uninsulated wire, £136,192 (decrease £3,804). 


Exports.—The following are the values of exports of electrics. 
machinery, material, &c.. from this country during January, 1913, 
and the increases and decreases compared with the corresponding 
period of 1912. 

Electrical machinery (a) £213,429 (increase £26,779); telegraph and 


; telephone cables, submarine, £48,114 (increase £13,993); other than 
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submarine £54,006 (increase £42,737) ; telegraph and telephone apparatus 
£22,468 (decrease £6,677): other electrical wires and cables, rubber insu- 
lated £44,026 (increase £50 ); with other insulation £69,586 (increase 
£11,562); carbons £640 (decrease £751); glow lamps £13,401 (increase 
£1,863); arc lamps and searchlights £76 (decrease £267); parts of arc 
lamps and searchlights (other than carbons} £1,843 (decrease £151); 
primary and secondary batteries £24,061 (increase £8,668). Total of 
electrical goods and apparatus, other than machinery and telegraph and 
telephone wire, £368,618 (increase £93,527). 


DUI 


Electric Wires and Cables, Carbons, Telegraph and Signal Materials, | Turbo-Generators, Condensers, Rotary Converters, Transformers, 


Tools, Hardware and General Engineers’ Stores. 

The Great Central Railway Co. invite tenders for the supply, 
during the year ending April 30, 1914, or during the two years 
ending April 30, 1915. of various stores and materials, including 
electric wires and cables, globes and shades, carbons, casing, 
accessories and lamps. telegraph materials. sundry tools, asbes- 
tos packing. brass sheets and fittings. glass, hardware, oil, screws, 
signal materials, wire, steel angles, bars, &c., steel axles and tyres 
billets and forgings, &c. Samples and patterns may be seen 
from 24th inst. to March 3 in the Public Hall of the Conservative 
Club, Gorton-lane. Manchester. Specifications and forms of 
tender from the Stores Superintendent, Mr. Walter Williams, 
Gt. Central Railway, Gurton. Tenders to the Secretary, 
Mr. Oliver S. Holt, Marylebone Station, London, N.W., by 
10 a.m. Tuesday, March 4. See an advertisement. 


School Lighting. 

LoxpoN County Council require tenders by 11 a.m. Feb. 26 
for Electric Light Wiring (about 610 points) at Leipsic-road 
elementay school, Camberwell, S. E. Specification, &c., from 
the Chief Engineer, Spring Gardens, S.W. 


Cable, Transformer and Switchgear. 

The Electricity Committee of Wican Corporation invite 
tenders for the Supply, Laying and Jointing of h.t. Three-core, 
Paper and Lead-covered Armoured Cable, Transformer and 
Switchgear. Specification, &c., from the borough electrical 
engineer (Mr. Jas. Slevin), and tenders to the town clerk (Mr. 
Wm. Hy. Tyrer), King-street West, Wigan, by Feb. 24. 


&c. Extension of Time. 

Lonpon County Council invite tenders for two 8,000 kw. 
Turbo-Generators, with condensers and auxiliary plant, three 
Rotary Converters, each of 1,500 kw., and nine Transformers for 
three 1,500 kw. rotary converters, together with two Starting 
Transformers. Specifications, form of tender, &c., from the 
Clerk of the County Council, Sir Laurence Gomme, County Hall, 
Spring Gardens, S.W. The time for the receipt of tenders is 
extended from ll a.m. of Tuesday, Feb. 25 until ll am. of 
Tuesday, March 4. See also an advertisement. - 

Electrical Supplies, &c. 

Tenders are required by 4p.m., Feb. 26, for 12 months’ 
supply of Electrical Supplies, Engineers’ Stores, Paints, &c., to 
RicHMOND and PortraNE Asylums, Co. Dublin. Forms of 
tender from the Storekeeper, Richmond Asylum, Grangegorman. 

Electricity Supply. 

BicEsTER Urban District Council,who desire to have electricity 
supply installed in their district, advertise that they would be 
prepared to grant facilities to electrical engineers or others 
prepared to undertake such an installation. Particulars from 
Mr. C. F. Tanner, solicitor and clerk to the Council 


Boilers, Economisers, Turbo-Alternators, Condensers, Switehgear, &c. 

The Electricity Supply Committee of SrEPNEY (London) 

Borough Council invite tenders for supply and erection of 

four Water-tube Boilers and two 5000-kw. Turbo-alternators. 

&c. Specifications, &c., from Mr. W. C. P. Tapper, and 

tenders to the Chairman of the Electricity Committee, 27, 
Osborn-street, E., by noon, Monday, Mar. 1. 
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Cinema Theatre Equipment. | 
` An advertiser requires a contractor for electrical and machinery 
work for à cinema theatre (two hours from town). 
Wireless Telegraph Station Equipment. 

It is announed that the Australian Commonwealth Govern- 
ment will invite tenders in three sections for the power plant for 
the wireless station to be erected at Port DaRwIn (S. Australia), 
including Diesel Oil.engines and accessories, and Overhead 
Crane, Three-phase Alternators and Excitors. and Switchboard. 
Thestation will be equipped with generating plant of from 1,500 to 
2,000 kw. and is to be capable of communicating with Singapore, 
thus connecting Australia with the Imperial wireless chain. 
Part of the current generated at the station will be used for 
lighting the streets of Darwin and for power purposes in iceworks 
and a cold-storage depot, which are to be established. 


Trolley Pole Sundries, Overhead and Lighting Material, &c. 

BorroN Tramways Committee require tenders by Feb. 24 for 
12 months' supply of Trolley Pole Sundries, Overhead Material, 
&c. Forms of tender from the General Manager. 

Electric Lighting Sundries, &c. 

The Committee of Croydon Mental Hospital, WARLINGHAM, 
require tenders by 10 a.m. Feb. 24 for 12 months' supply of 
Electric Lighting Sundries, Ironmongery, &c. Forms of tender 
from the Clerk of the Hospital. i 


Cables, Flexible Cords, Insulating Materials, Are Lamps, &c. 

The Council of the Metropolitan Borough of ST. MARYLEBONE 
invite tenders for the Supply of Materials for one year, including 
timber, wood troughing, meter boards, underground cables, 
house cables, &c. Tender forms from 19-20, York-place, 
London, W. "Tenders tothe town clerk, Mr. James Wilson, Town 

. Hal, Marylebone-lane, W., by noon of Wednesday, Feb. 26. 
Arc Lamp Carbons, Cables, Fuse Boxes, Incandescent Lamps, &c. 

ItForp Urban District Council invite tenders for the supply 
during the year ending March 31, 1914, of Arc Lamp Carbons, 
Cables, Coal, House Service, Fuse Boxes, &c. Specifications, 
&c., from the chief engineer, Mr. Arthur H. Shaw, M.I. E.E., 
Electricity Works, Ley-street, and tenders to the town clerk, 

` Mr. Adam Partington, Town Hall, Ilford, by noon Feb. 25. 
Electric Lamps, &c. 

EDMONTON Guardians want tenders (by 9 a.m. Feb. 26) for 
supply of electric Lamps, &c. Forms of tender from the Clerk, 
The Grange, White Hart-lane, Tottenham, London, N. 

Electric Lamps and Fittings, &c. 

KENSINGTON (London) Guardians want tenders by 3 p.m. 
Feb. 27 for 12 months’ supply of Electric Lamps and Fittings, 
&c. Forms of tender from the Clerk, Marloes-road, Ken- 
sington, W. l 

Arc Lamp Carbons. 

ST. Pancras (London) Borough Council invite tenders for the 
supply of Arc Lamp Carbons. Specifications, &c., from the 
Electricity Department Offices, 57, Pratt-street, N.W., and 
tenders to the town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, N.W., by noon March 4. 

Tramways and Electricity Supply Departments’ Stores and Materials. 

The Tramways and Electricity Committee of BELFAST 
Corporation invite alternative tenders for one or three years’ 
supply (commencing Apr. 1, 1913) of various Stores, including 
lubricator and gauge glasses, packings, oils, rubber and asbestos 
goods, tools, incandescent lamps, &c. Form of tender &c., 
from the city electrical engineer, Mr. T. W. Bloxam, East Bridge- 
street., Belfast. Tenders to the Town Clerk, by 10 a.m. Feb. 24. 


Turbine Condensing Plant, Pump, Pipework, Switchboard Panel, &c. 
SwINDON Corporation want tenders by noon March 10 for 
Supply and Erection of 500 kw. Mixed Pressure Turbine and 
Condensing Plant. Boiler-feed Pump, Switchboard Panel and 
Cables. Specifications from the Borough Electrical Engineer. 
Meters, Fuse and Service Boxes, &c. 

SwiNDON Corporation also want tenders by noon March 8 for 12 
months' Supply of d.c. Meters, Fuse and Service Boxes and 
General Stores for the electricity and tramways departments, 
Specifications, &c., from the Tramway Manager. 

Lamps, Fittings and Sundries. 
St. GEoRaE's (London) Guardians want tenders by noon, 
Feb. 26, for one year's supply of electric lamps, &c. Forms of 
tender from the Clerk, Prince’s-row, Buckingham  Palace- 
road, S.W. 
High-speed Engine and Alternator, &c. 
NeEaTtH Rural Council require tenders by March 3 for 400 kw. 
High-speed Engine direct coupled to Two-phase Alternator, and 
Accessories. Specification from the Electrical Engineer. 
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| Boilers, Superheaters, Chain-grate Stokers, Coal Elevator Plant, &c. 
. SovrHEND Corporation want tenders by March 5 for two 
water-tube boilers of 25,000 lb. capacity, with Superheaters and 
Mechanical Chain-grate Stokers ; Dismantling and Re-erection 
“4 of existing Babcock & Wilcox boilers, Coal Elevator Plant. &c. ; 
- and supply of one Three-throw Electric Feed-water Pump. 
Specifications from the Borough Electrical Engineer. 


Cable, Meters, Joint Boxes, House Service Fuses, &c. 
ABERDARE Urban Council want tenders by March 3 for Supply of 
Service Cable, Meters and Current Limiters, Joint Boxes and. 
Compound, House Service Fuses and Meter Boards. 


Cables, Jointing Materials, Carbons, Meters, Lamps, &c. 

WarLTHAMSTOW Urban Council require tenders by 5 p.m. 
Feb. 28 for 12 months’ supply of cables, Jointing Materials, 
Electrical Fittings and Accessories, Carbons, Meters, &c. Forms 
of tender from the Electrical Engineer. 

Boilers, Mechanical Stokers, Economiser, Bunkers, &c. 

DuNDEE Corporation require tenders by first post March 7 for 
two Water-tube Boilers, with brickwork setting, Mechanical 
Stokers, Economiser, overhead Steel Bunkers and Coal-handling 
Plant. Specification, &c., from the General Manager and Engi- 
neer, Electricity Department, Dundee. 


Carbons, Globes, Fuse Boxes, Meters, Pavement Boxes, &c. | 
EDINBURGH Corporation require tenders by March 10 for one 
year's supply of Are Lamp Carbons and Globes, House Service 
Fuse Boxes, Electricity Meters, c.i. Pavement Boxes and Under- 
ground Conduits. Specifications, &c., from the Engineer's 
Office, Dewar-place, Edinburgh. 
Cables, Troughing, Boxes, Meters, &c. 

HESTON AND Js_LEworTH Urban Council require tenders b; 
March 8 for 12 months’ supply of Electric Cables, Troughing, 
.Boxes, &c., Electricity Meters, Sundry Electrical Supplies. Oils, 
&c. Forms of tender from Mr. P. E. Rycroft, Electricity Works, 
Bridge-road, Hounslow. 

Cut-Outs, Service Boxes, Lamp Posts, Fuses, Feeder Pillars, &c. 

Croypon Corporation want tenders by ngon March 31 for 12 
months’ supply of House Fuse Cut-Outs, Service and other 
Boxes, Meters, Lamp Posts and Bracket Arms. h.t. and l.t. Plug 
Fuses, Feeder Pillars. Arc Lamp Carbons, Globes. and Pathway 
Frames and Covers. Specification from the Manager, Electricity 
Works, Factory-lane, Croydon. 

Cables and Wires, Tramear and Tramway Equipment, &c. 

PoNTYPRIDD Urban Council require tenders by March 5 for 
one year’s supply of Installation Stores and Sundries, Cables 
and Wires, Tramcar and Tramway Equipment, Glasses and 
Globes, Insulating Material and Meters, Forms of tender, &c., 
from the Electrical Station, Treforest, Pontypridd. 

Electric Cranes. 

BrLrAsT Harbour Commissioners want tenders by March 12 
for supply and erection of four 5-ton electric Gantry Cranes. 
Specification, &c., from the Harbour Engineer. 

Tramway Stores. l 

ILFoRrp Council require tenders by March 1 for 12 months 
supply of certain stores for their tramways department, Forms 
of tender, &c., from the Tramways Manager. 

School Lighting. 

ILFORD Education Committee want tenders by noon March I 
for the Electric Lighting of their South Park school extension. 
Forms of tender, &c., from Mr. C. J. Dawson, 11, Cranbrook- 
road, Ilford. : 

Tramway Rails. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
March 4 for supply of steel girder Tramway Rails. Specifica- 
tions from the General Manager, 55, Piccadilly, Manchester. 


Electricity Works Stores. 
COLCHESTER Electricity Supply Committee want tenders by 
10 a.m. March 10 for 12 months’ supply of Ironmongery and 
Tools, &c. Forms of tender from the Borough Electrical 


Engineer. 
Electrical and Engineers’ Requisites, &c. 
FULHAM (London) Guardians want tenders by 2:30 p.m. March 
6 for 12 months’ supply of Electrical and Engineers’ Requisites, 
Oils and Colours, &c. Forms of Tender from the Clerk, 129, 
Fulham Palace-road, W. 


Electrical and Engine Room Stores, &c. 
BaRRow-IN-FuRNEss Corporation require tenders by noon 
March 3 for 12 months' supply of Electrical and Engine Room 

> Stores, Tools, Oils, &c., for their electricity works. Forme of 
la tender from the Borough Electrical Engineer. , 
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Eleetrical Supplies, &c. ade A S 
|." The managers of Poplar and B. Sick RN District 
require tenders by noon March 4 for 12 months' supply of Elec- 
trical Goods, Ironmongery, &c., to the Asylum, Devons-road, 
BRoMLEY-BY-Bow. Forms of tender from the Clerk, Bromley- 
by-Bow, London, E. 


El22trical Goods, Rubber, Packing, &c. 

BEDWAS NAVIGATION CoLLrERY Co. (LTD.) (Cardiff) require 
tenders by March 5 for 12 months' supply of Electrical Goods, 
Rubber, Packing, Paints, Oils, &c. Forms of tender from the 
Secretary. 


Engines and Dynamos, Switehboard, Motors and Wiring. 

Tenders are required for two steam Engines and Dynamos 
(50 kw. capacity), Switchboard, Motors, Wiring for 1,500 lamps, 
Motors, &c. for Toxteth Union Workhouse and Infirmary, 
Smithdown-road, LIVERPOOL. Contractors desirous of tender- 
ing are invited to send names to Mr. T. L. Miller, 709, Tower- 
buildings, Liverpool, by Feb. 24. 

Electrical Goods, &c. 

The directors of the PoweLt DUFFRYN STEAM Coar Co. want 
tenders by 10 a.m. March 10 for supply of electrical goods, 
Ironmongery, &c. Forms of tender, &c., from the Stores 
Manager. Aberaman, near Aberdare. | 


Electrical Fittings and Sundries. 

ST. Many (IsuiNGTON) Guardians require tenders by Feb. 25 
for supply of Electrical Fittings and Sundries, ‘Forms of tender 
from the Clerk, St. John's-road, Upper Holloway, London, N. 

Power Transmission Line Material. | 

Sealed tenders will be received at the office of the HYDRO- 
ELECTRIC PowrER COMMISSION OF ONTARIO until noon of 
Monday. March 17, for material required in the construction 
of about 125 miles of transmission line, to operate at 110,000 volts, 
as follows: Galvanised Steel Towers, special Crossing Towers, 
Copper Cable, Aluminium Cable, Insulators, Galvanised Malle- 
able Iron and Pressed Steel Clamps. Plans, specifications and 
forms of contract may be seen at the Board of Trade, 73, 
Rasinghall-street, London, E.C. Tenders to the Chairman 
of the Commission, the Hon. Adam Beck, 709, Continental 
Life Building, Toronto, Canada. 


Alternators, Rotary Converters, Boiler House Equipment,Building,&c. 
The Agent-General, on behalf of the Government of WESTERN 
AUSTRALIA, invites tenders for certain plant in connection with 
an electric power station and sub-station at Perth, the erection 
of Power Station Buildings and complete Boiler House Equip- 
ment, Turbo-Alternators and Rotary Converters.  Specifica- 
tions, &c., from the Agent-General, 15, Victoria-street, London, 
S.W. Further information from the consulting engineers, 
Messrs. Merz & McLellan, 28, Victoria-street, S.W. Tenders, 

to the Agent-General, by Thursday, Feb. 27. 


Insulators and Brackets. 
The Moroccan Adjudications Commission require tenders by 
ll a.m. March 27 for the supply of 15,000 Insulators and 
Brackets for the Post and Telegraph service. "Tenders to the 
President of the Commission Générale des Adjudications et des 
Marches, Dar-En-Niaba, Tangier, 


Motors, Transformer and Motor Generator. 

The directors of the BowBav, BARODA & CENTRAL INDIA 
RAILWay require tenders by noon March 14 for supply of Motors, 
Transformers and Motor Generator. Forms of tender, &c., from 
the Company's Offices, 110, Bishopsgate, London, ELC. 

Starting and Controlling Pillars. 

The Directors of the BoMBay. BARODA AND CENTRAL INDIA 
RaILway want tenders by noon March 4 for supply of starting 
and Controlling Pillars. Specification. &c., from the Acting 
Secretary, 110, Bishopsgate, London, E.C. 


Generating Plant and Distribution System. 

The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
until noon, March 31, for the installation of Electric Light at 
DawrETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. 


Electric Tramway and Power Supply Concession. 

The KokaANp and AnNpizuanp (Turkestan) Municipal Eco- 
nomic Committee invite offers for à Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire after 20 vears the undertaking. "The conces- 
sionaire will also have the right to supply electrical energy for 
industrial purposes, Tenders by July l4. - 


| B. G. Teubner.) 
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Equipment of Power Station and Distribution Network. qe 
- * The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VarPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W 
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Bermondsey (London) Electricity Committee have reported on 
the tenders received for arc lamps. 

Crompton & Co. (a) 170 ares erected complete, so that same are in 
every respect ready for working, £1,280. 10s. (slight reduction if existing 
line resistance used) ; ; (5) five spare arcs, £29. 10s. ; (c) one vear's supply 
of carbons, £16. 18s. per 1,000 pairs ; (d) price to be allowed for existing 
arc lamps, £157. 5s. Engineering & Arc Lamp Carbons, (a) £1,362.28.6d., 
(g) £37. 15s., (c) £9. 3s. 6d., (d) £87. 10s. Johnson & Phillips, (a) £1, 615., 
(b) £47.108., (c) £4., (d) 15s. each. General Electric Co., (a) £1, 568. 5s 
(b) £45, (c) £5. 5s., (d) lOs. cach. Oliver Arc Lamp (Ltd.), (a ) £1,249. 10s., 
(b) £35, (c) £2. 15s., (d) £106. 5s. Jandus Arc Lamp & Electric Co., 
(a) £1,224, (b) £35. 10s, . (0) £31. 17s., (d) £131. 

The committee did not coneider the Oliver and Jandus lamps suitable 
for their requirements, and in considering the prices of the other four 
(apart from the merits of the lamps) they state it is necessary to take into 
account the annual cost of carbons. ‘Taking the life of the lamps to 
average eight years, the capital cost and annual cost of carbons worked 
‘out as follows : Crompton & Co., £880. 11s. 10d. ; Eng. & Arc Lamps, 
£556. 10s. lOd.; Johnson & Phillips, £618. 18s. 1d. ; General Electric 
Co., £697. 48. 4d.. Being of opinion that the most satisfactory lamp was 
that of Johnson & BRUM DS ae committee have decided to accept that 
firm’s offer. 


Aberdeen Electricity Comitis recommend the acceptance of the 
tenders of the Maschinenfabrik Oerlikon and Bruce Peebles & Co. for 
a 3,000 kw. turbo-alternator, surface condenser and sir pump, &c., at 
a cost of about £11,000. | 

Hertfordshire County Council have accepted the offer of the North 
Metropolitan Electrical Power . Distribution Co. for wiring and 
f.tting St. Albans Town Hall, at £119. 

Ilford Council have placed an order with Watlington & Co. for & 
supply of pron dee arms to the tramways department, at 8ĝd. per 
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Holborn ( — Council have accepted the tender of Barlow 
Bros. & Co. (at £55) for wiring the public mortuary. 

The tender of Ferranti (Ltd.) has been accepted by Ealing Council, 
at £1,978, for a new generator switchboard. 


Woolwich Council have accepted the quotation of Messra Fer- 
ranti (at £74. Os. 3d.) for the supply of five oil switches. 


BOOKS RECEIVED. 


[Coples of the undermentionel works can be had from The Electrician offlos, post free 
(üniess otherwise stated). on rec ipt of published price, adding 3d, for books publishel 
under 23., and 5 per cent. for books publ shed net. Add 10 per cent. for abroad or for 
foreign books, ] 

“Tron and Steel: An Introductory Text Book for Engineers and 
Metallurgists." By 0. E. Hudson, M.Sc. With a Section on Corrosion 
by Guy D. Bengough, D.sc. (London, 1913: Constable & Co.). 
6s. net. 

s The New Steam x i s, together with their Derivation and Applica- 
tion.” By Prof. C. . Smith and A. G, Warren. With an intro- 
duction by Sir J. A. Ewing, K.C. B., F.R.S. {London , 1913: Constable 


. & Co.) 4s. net. 


x LXXXVIII. No. A600 - 
2s. 6d. 


Part 1, No. 181. 


“ Proceedings of the Roval:Society." 
Mathematical and Physical Sciences. 


'" Science Abstracts.” Vol. XVL., Section A.— 


Physies. Section B.—Electrieal Engineering. Each part, Is. 6d. 
“ Bells, Indicators, Telephones, Fire and Burglar Alarms, &c.” By 
J. B. Redfern & J. Savin. (London, 1913: Constable & Co.) ls. 6d. 


net. 

“ Proceedings of the American Institute of Electrical Engineers. 
January, 1913. Vol. XXXII. No.l. $1. 

“ Proceedings of the American Institute of Electrical Engineers." 
February, 1913. Vol. XX XII. No. 2. 

“ La Théorie Du Rayonnement et Les Quanta.” By P. Langevin and 
M. de Broglie. (Paris, 1912: Gauthier-Villars). 15 Fr. 

“ Calculs Techniques et Economiques des Lignes de Transport et de 
Distribution D’Energie Electrique." By C. Le Roy. (Paris, 1913: 
A. Hermann.) 6 Fr. 

“Sur les Effets Physiologiques des Courants Electriques." 
G. Weiss. (Paris, 1912: Gauthier-Villars). 5 Fr. 

"L'Annee Electrique Electrothérapique ct Radiographique.” 
Dr. F. de Courmelles. (Paris, 1913: Ch. Béranger.) 3 fr. 50. 

“ Grundlagen der Elektrotechnik." By A. Rotth. (Leipzig, 1913: 
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St. James’ & Pall Mall Electric Light Co. (Ltd.) 


The ordinary general meeting was held on Tuesday, Mr. MARLBOROUGH 
R. Pryor presiding (Mr. Leaf being absent owing to illness). 

The SECRETARY (Mr. Frederic J. Walker, F.C.1.S.) having read the 
notice convening the meeting and the report of the auditors, 

The CHAIRMAN, after referring to the death of Nir John Morris, 
K.C.S.E, who had been on the board for 23 years, said : You doubtless 
know that our friend Mr. Walker became manager and secretary of the 
Company at a time of very great anxiety, and it is, in the first place, to his 
efforts that the present situation of vour business, second to none I ven- 
ture to say for soundness and success among the electric companies of 
London, is due. The board have considered that Mr. Walker's excep- 
tional services deserve exceptional recognition, and they have therefore 
in vited him to take the vacant seat on the board, with the title of manag- 
ing director, for a period of five vears, during which he will not be subject 
to the condition of retirement imposed upon the other directors. 

Turning to the accounts, vou will note that the sale of current, although 
still showing the effects of the metal filament lamp, and although not so 

elasiic as one could hope they would have been, still show some improve- 
ment. Connections have increased by 634 kw., and units sold have gone 
up by alittle more than 300.000. The gross revenue from sale of current 
has increased by £2,300. However, there has been an almost similar 
increase in the cost of generation of £2,100; and the ultimate result. 
arising from various differences, is that the amount available for dividend 
is £54 less than last vear. This has not involved any diminution in the 
sums which have been put aside for depreciation and contingency. We 
are steadily pursuing the policy of keeping our plant up to date, and this 
will be carried out during the current vear. The outstanding feature of 
the vear was the great coal strike which we were anticipating when we last 
met, and a fortnight later the storm burst. Our assurance that we had 
made sufficient provision for any period of time through which the strike 
could reasonably be expected to last was justified bv events, and the store 
which we had accumulated at Grove-road carried us through without the 
necessity of stinting the supply in any way, a result of which we feel some- 
what proud. Although the most obvious difficulty was thus averted— 
only at the cost of continuous vigilance and anxiety on the part of Mr. 
Walker and Mr. Dobson—the strike has left behind it a legacy in the shape 
of increased cost of coal, and this we must apparently consider as per- 
manent, though part of the increase is due no doubt not to the strike but 
to the phenomenal industrial activity which has characterised the past 
-vear, and shows, so far, no signs of decrease. Midland bituminous coal 
had cost on the average of four vears about lls. 4d., but rose after the 
strike to 14s. 9d., or by 30 per cent. You will agree that in view of that 
great rise it reflects the highest credit upon our engineers that the total 
cost of generation has increased by only the amount of the additional 
revenue. ‘This result has been attained through the increased efficiency 
of our Grove-road plant, on which we now rely for the whole steady load, 
using our station here only to help on the peak. The new 3,000 kw. 
turbo-generator has been of inestimable value, and we have to take into 
serious consideration on the board of the Central Company the need of 
adding more plant of the same character before long. That, however, is 
not an immediate problem for us here, and I mention it only as fresh 
argument in favour of our policy of gradually converting Carnaby-street 
from a generating to a transforming station. The depreciation and 
reserves have all been very highly kept up and you may notice that, except 
on machinery and fixed plant, £14,716, there is no capital outlay for the 
year, and, in fact, a very considerable amount has come in on balance 
from depreciation. 1 now move the adoption of the report and accounts. 

Mr. BENNETT FITCH, M.Inst.C. E., seconded that resolution, which 
was carried unanimously. 

The retiring directors, Mr. Walter Leaf and Mr. Bennett Fitch, were 
then re-elected, the retiring auditors, Messrs. Deloitte, Plender, Griffiths 
& Co.. were re-appointed, and a hearty vote of thanks to the chairman 
and directors, coupled with the names of Mr. Sydney T. Dobson, the engi- 
ncer, and his staff was carried unanimously. 

Mr. FREDERIC J. WALKER, at the instance of the chairman, said 
he had taken it, of course, as a very great compliment to join the board of 
the Company. He realised that in doing so the directors had put upon 
him their confidence. He was extremely grateful to them for the kind 
manner in which they had endorsed the directors’ action. 


AFRICAN TRANSCONTINENTAL TELEGRAPH CO. (LTD.)—At a meet. 
ing of the shareholders last week the liquidator (Mr. P. J. Baird) stated 
that the cash liabilities of the company (both here and in South Africa) 
at the date when liquidation was decided on, had now been ascertained, 
and amounted to £109,382. 10s. 11d., including £109,910 for which the 
British South Africa Co. was a creditor, the balance being made up largely 
of preferential claims chiefly since paid off. The realisation of an under- 
taking of the nature of that company by sale in the ordinary way was 
impracticable. Further, the company, in consequence of certain terms 
arranged when the extension of its lines into Portuguese and German 
territory, as well as into the Nyasaland Protectorate, was allowed, had 
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difficulties to overcome which could not be readily dealt with. Negotia- 
tions had been on foot for several months with the Imperial Government 
and also the German Government which it is hoped may result in the 
adjustment of those difficult points and in the telegraph service being 
continued as at present, or at all events through the territories within the 
sphere of the operations of the British South Africa Company and the 
Nyasaland Protectorate. Meanwhile, the telegraph service was being 
continued under a guarantee by the British South Africa Company 
against loss on working. In face of the heavy cash liabilities, it was 
obvious that under no circumstances could there be anv return to the 
shareholders, who must write off their shares as valueless. "The result 
of the pending negotiations, therefore, was of interest only to creditors. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The gross receipts for 
1912 were £369,614. 17s. 10d., and the working and general expenses 
and renewals £301,412. 8s. 7d., leaving a net revenue of £68,202. 9s. 3d. 
The interest on the 4 per cent. mortgage debenture stock, the dividend 
on the 4 per cent. preference shares for the year have been paid, and it is 
now proposed to pay a final dividend for the half-year at the rate of 4 per 
cent per annum on the ordinary shares, and to place £4,082. 12s. 3d. to 
reserve for contingencies and renewals. The receipts from the tramways 
department show an increase of £5,390 (about 21 per cent.) whilst those 
of the carriage department have increased by £27,666 (26 percent.). The 
total rumber of passengers carried during the vear on cars and motor 
omnibuses was 52,370,515, compared with 49,561,001. The expansion 
of the Company's general motor carriage business is continuous. "The 
business at Bath and Weston-super- Mare is increasing dailv, and further 
developments are intended. ‘lhe repo:t and rccounts were : dop el at 
the meziing on W. dnesday. 

BRITISH ELECTRIC TRANSFORMER CO. (LTD.)- -The dircctors’ report 
for the vear 1912 states that after paving all manufacturing costs and 
expenses of administration the net profit is £21,551. 18s. 3d. Adding 
amount brought forward from last vear (£3,162. 11s. 3d.) the total avail- 
able balance amounts to £24,714. 9s. 6d. The board recommend that 
£9,000 be placed to reserve, to pay the preference dividend of 6 per cent. 
for the vear (£2,597. 5s. 5d.) and a dividend of 10 per cent. on the ordinary 
shares (3 per cent. of which was paid as an interim dividend on Sept. 1 
last), absorbing £7,894. 12s. 5d., to pay £1,106 as extra remuneration 
to the directors and to carry forward £4,116. 11s. 8d. 


BRUCE PEEBLES & CO. (LTD.)—The directors' report for 1912 states 
that the results for the year are not as satisfactory as those for 1911. The 
profit from manufacturing, trading, &c. after appropriating £4,138.4s.10d. 
for maintenance, amounts to £3,864. 14s. 2d.; but after deducting 
expenses of administration, interest paid on the mortgage debentures 
and accrued on the unsecured debentures, there is an adverse balance of 
£4,593. 14s. 9d. The trading for the vear has been seriously affected bv 
labour strikes and consequent disorganisation of business. The prospects 
for the current year are better, owing to the recent improvement in prices 
and in the demand for the company's manufactures. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—During 1912 there were 
connected 198 additional consumers, having the equivalent of 6,286 
(30 watt) lamps, making a total to date of 82,580. The number of units 
supplied during the year was 810,703, an increase of 110,116. Asum of 
£3,279. 7s. 7d has been transferred from depreciation account for writing 
off plant which has become obsolete. The total profit for the year was 
£10,171. 17s., which, added to £903. 13s. 2d. brought forward, makes 
£11,075. 10s. 2d. After deducting debenture and other interest 
(£1,926. 18s. 3d.), placing £3,500 to depreciation fund account, there 
remains £5,648. 11s. 11d. An interim dividend of 2 per cent. (absorbing 
£1,696. 2s. 10d.) has been paid, and the directors recommend payment of 
a further dividend of 31 per cent., making 53 per cent. for the vear, and 
leaving £984. 4s. 3d. to carry forward. The directors have appointed 
Mr. S. R. Ginn, a director, to fill the vacancy caused by Dr. Latham’s 
retirement. 

CITY [OF BUENOS AYRES TRaMWAYS CO. (1904) (LTD.)— The civec- 
tors' report for the year 1912 states that the annuity payable by the 
Anglo- Argentine Tramways Co. has been received and the net revenue for 
the year was £66,592. Os. 8d. Interim dividends have been paid for the 
nine months ending Sept., absorbing £46,500, and the directors recom. 
mend that a final dividend of 1s. 3d. per share (making 5 per cent. per 
annum) less tax be paid for the year (absorbing £15.500), that £4,500 be 
transferred to general amortization fund and that £92. 0s. 8d. be carried 
forward. The repon and accounts were adopted at the mecting last week. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors have 
decided, subject to audit, to place £50,000 to reserve and to recommend 
dividends of 12s. per share on the preference shares (being at the full rate 
of 6 percent. per annum) and 16s. per share on the ordinary shares (being 
at rate of 8 percent. per annum). On account of these dividends, 6s. per 
preference share and 6s. per ordinary share were paid in September last. 
After other appropriations there will remain about £24,000 to carry 
forward. The directors have also decided to recommend payment of a 
bonus of 2s. per ordinary share (less tax) out of the amount standing to 
eredit of dividend equalisation fund. 

The transfer books and registers of members will be closed from the 
26th inst. to March 12 inclusive. 
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DUBLIN UNITED TRAMWAYS CO, (LTD.)J—At the meeting last week the 
chairman (Mr. W. M. Murphy), in moving the adoption of the report and 
accounts, said the passenger receipts showed a decrease of £7,314, com- 
pared with the corresponding half-vear of 1911, which was, however, an 
exceptional year owing to the visit of the King. Total working expenses 
showed a reduction of £465; they had expended £2,562 in renewing the 
rails in Merrion-square and £2,780 on three more cars for the Dalkey line. 
He referred to the agitation for the introduction of halfpenny fares. The 
resolution of the Corporation requesting the institution of halfpenny fares 
was courteously conveyed to the company in Septem! er last, and in aletter 


dated Oct. 3 the company replied, pointing out that previous to 1897 the- 


company enjoyed perpetual rights over the main tramway routes in the 
city and suburbs, which they surrendered, and came under an obligation 
to sell the tramways at the end of 40 vears from 1898. Before that date 
the company never paid anything as rent on wayleaves. Since then they 
have been paving the local authorities £15.500 a year. In 1897 the com- 
pany undertook the obligation to construct a number of new routes, 
which had never been remunerative, and which gave Dublin a greater 
length of tramways, in proportion to population, than any other large city 
in Great Britain. The carningsof the Dublin tramways were only 9-870d. 
per car-mile run in 1911, the best year they ever had, while the receipts 
in the large British towns in the same vear varied from 10-6d. in Glasgow 
to 11-8d. in Liverpool. Other obligations which the company incurred 
in consideration of their concession were the paving and maintenance of 
the street surfaces over 100 miles of track. Moreover, the company paid 
local rates on the tracks which amounted last year to £12,064. The fares 
which the company were entitled to charge were part of the bargains 
made with the local authorities, embodied in Acts of Parliament and 
agreements, and in every instance the fares charged were less than those 
authorised. He thought the public of Dublin were satisfied that their 
fares were reasonable, having regard to the magnificent service given. 
ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—The net profit for 
the year 1912 was £1,902. 12s. 3d., against £1,347. 9s. 8d. in 1911 and 
514. 19s, 4d. in 1910. With the balance of £349. 7s. from 1911 the 
disposable balance is £2,251. 19s. 3d., and the directors recommend pay- 
ment of a dividend (tax free) for 1912 at the rate of 6 per cent. per annum 
on the ordinary shares, the placing of £600 to reserve, carrving forward 
£547. 195. 5d. The provisional orders granted by the Board of 'l'rade for 
Ardsley, Darton and District, Goole and District. Rothwell and District, 
and Wombwell and Worsborough, have been contirmed by Parliament. 
During the vear there has been a steady growth in the use of the com- 
pany's supply, a large number of consumers have been added and further 
demands for energy continue to be received. In order to provide for 
extensions in the districts in which a supply is now being given and to 
commence the development of the new districts before referred to further 
capital is required, and an extraordinary meeting of shareholders will be. 
held on the 25th inst. for increasing the nominal capital of the company 
from £25,000 to £50,000, and the borrowing powers from £5,000 to £10,000. 


ELECTRICAL & INDUSTRIAL INVESTMENT CO. (LTD.)—The directors 
report for the seven months from June 1 to Dec. 31, 1912, states that the 
balance at credit of reserve at Dec. 31, was £23,195. The revenue 
account shows a profit, after paying administration expenses, of £11.325. 
The interest on the debenture stocks amounts to £2,970 and the dividend. 
on preference shares to £3,412. leaving £4,943, which the directors 
propose to employ in defraving the whole of the preliminary expenses 
(£1,629) out of the first profits, and to carrv forward a b lance of £2,314. 

At the meeting on Monday Mr. C. S. Hilton (who presided) said that 
they had made a protit during the seven months (to Dec. 31) of 
£11.325. The profit was derived from interest and dividends on invest- 
ments and from fees and commission on financial services. Having 
dealt with the securities and investments taken over from the City of 
Birmingham Tramways Co., he said they had special facilities to be able 
to gauge the vatue of electrical investments, and as most of their invest- 
ments were made by the City of Birmingham Tramways Co., whose 
powers of investment were limited to tramways and kindred securities, 
a large proportion of their investments was in clectric power and traction 
undertakings, electric lighting, tramways and railways. We are not, 
however, limiting our operations to investments in electrical securities ; 
but the past six months had not been very favourable for general financial 
transactions, j f 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO, (LTD. )—The 
directors’ report for the year 1912 states that the renewal and reserve 
fund account now stands at £115.361. 35. 4d., an increase of £8,746. 10s. 5d. 
over the amount at the end of the previous year. After providing for the 
amount placed to renewal and reserve fund and after paying the dividends 
on the 6 per cent. first preference shares to June 30, 1912, on the 5 per 
cent, second preference shares to S p. 30, 1912, and an interim dividend 
at the raic of 8 por cent. p r annum on the ordinarv shares for the first 
half of the year, the balance standing to eredii of net revenue account for 
the year is £9,159. 6s. Of this sum £1.500 has been appropriated to 
payment of first preference dividend to end of vear, and £625 has to be 
set aside to meet the portion of the dividend on the second preference 
shares accrucd to same date. It is proposed to pav out of the balance 
(£7,034. Gs.) a further dividend on the ordinary shares at the rate of 
10 per cent. per annum, for the past half. year, making, with the interim 
dividend paid in August, 9 per cent. for the year, leaving a balance of 
£1.784. Os. to be cariicd forward. 

LANC:SHIRE UNITED TRAMWAYS (LTD )—The report for 1912 states 
that the balance-shect is drawn up in accordance with the altered con- 
ditions consequent upon the transfer to the South Lancashire Tramways 
Co. of the generating station, car sheds, &c. The result of the working 
is as follows: Trathic receipts £71,465, miscellaneous receipts £4,031, 
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together £70,096. After meeting working expenses (£47,847), general 
charges (including direction, management, &c.) £5,356, rent of leased lines, 
&c., £4,961, and after including dividend on holding in New St. Helens 
& District Tramways Co. (£1,534), the profit of the combined undertaking 
is £19,466. The receipts, compared with those of the previous vear, show 
an increase of £1,390, which includes an increase of £738 from the sale 
of electric ] energy. The traffic earnings per car-mile amounted to 
8.21d. The expenditure has increased by £1,109, largely due to the 
advance in the price of coal. After deducting interest on the prior livn 
debenture stock and ex penses there remains £59, which has been carried 
to depreciation account. The undivided surplus of the operating com- 
panics, after payment of interest and dividends, is £6,905. Owing to th: 
increased demand for electrical energy in Atherton, and to the arrang-- 
ments made by the directors to supply electricity in Tyldesley and other 
districts, it has become necessary to instal a new battery and turbin.. 
Under the powers obtained by the South Lancashire Tramways (Co. in 
their 1911 Act, the directors have decided to construct about 2} miis 
of tramway in Little Hulton and Farnworth. 


LONDON ELECTRIC SUPPLY CORP. (LTD.)—The report of the directo 
forthe vear end d D c. 31, 1912, states that the profit on the year’s work- 
ing is £68,670. 10s. 4d., against £61,411. 195. 7d. last year. Adding ameu it 
brought forward (£4,186. Ss. 9d., less interest on temporary loan and 
balance of expense of issue of debenture stock, viz., £2,379. 18s. 11d.i, 
the total is £70,477. Os. 2d. From this, interest on debenture stock to 
Dec. 31, 1912 (£17,494. 48.) and sinking fund for redemption of debenture 
stock in 1931 (£12,000) required £29,494. 4s., leaving a balance of 
£40,982. 16s. 2d. The Board propose to pay a dividend of 6 per cent. on 
the preference shares (of which an interim dividend of 3 percent. was paid 
on Sept. 1 last), absorbing £26,052, and a dividend of 2! per cent. on the 
ordinary shares (£8,325), to place £1,000 to contingencies account and to 
carry forward £4,705. 16s. 2d. The board has opened a new reserve fund 
in the form of a sinking fund account. £12,000 will be invested in this 
fund annually and the accumulation of these payments, with the fund showa 
at bottom of capital account, will be sufficient to redeem the whole of the 
existing debenture stock in 1931. The supply has been efficiently 
maintained during the vear. The number of units sold amounted to 
28,409,755, against 20,476,982 last vear;the total costs per unit sold 
being 66d., against -82d. last vear, a reduction of 20 percent. The power 
supplied for traction purposes shows 75 per cent. increase, while the power 
supplied for industrial purposes shows 26 per cent. increase over last vear. 
The London Brighton & South Coast Railway have decided to electrify 
the whole of their suburban system. To meet the large demands which 
this will entail the directors recommend the creation of £250,000 new 
capital and a resolution to this effect will he proposed at the meeting. 

The directors record with deep regret the death of the Earl of Crawtord, 
K.T., who had been a director of the Corporation since its inception. He 
always took the keenest interest in the affairs of the Corporation and the 
directors greatly deplore his loss. he vacancy thus caused has b.en 
filled up by the election of Viscount Duncannon. 


LONDON GENERAL OMNIBUS CO. (LTD.)—The report of the directors 
of the new London General Omnibus Co. (Ltd.) gives brief particulars of 
the purchase of the old company's business and of the rolling-stock, &c. 
all of which is now the property of the new company. It would ap peat 
that at Dec. 31 last the company owned upwards of 2,250 omnibuses, 
nearly all of the latest design. Thirty ga'ages are required for there 
"buses, and are either constructed or in course of construction. Afte: the 
payment of debenture interest (£39,583. 6s. 8d.), the directors recomm.nd 
pavincnt of a dividend of 8 per cent., tax free, on the shares, absorbing 
£02,038. 8s., carrying forward £11,060, 17s. 7d. The total liabilities of 
the company represent. £3,725,026. 10s. 2d. ; the reserve for depreciation 
is £85,000, and the assets include £778,243. 10s. 2d. cash and invest- 
ments, The total capital issued is £3,150,480 out of an authorised 
capital of £4,500,000 in £10 ordinary shares, 44 per cent. first debenture 
stock and 5 per cent. cumulative income debenture stock. 


MANSPIELD &}DISTRICT | TRAMWAY8 CO. (LTD.)—At the meeting 
on Monday the report and accounts were adopted on the motion of the 
chairman (Mr. Holland), who said the cars had coyered 500,000 miles and 
carried 3$ millions of ordinary passengers, besides over 700.000 work- 
people. The labour troubles in the early part of the year and the coal 
strike made a great difference to their profits. The coal strike would 
cost the company £1,000. 


MERSEY RAILWAY CO.—Mr. J. Falconer, M.P., who presided at the 
meeting last wa k, said that during the past year they had made sub- 
stantial progress as regarded. volume of traffic, receipts and net revenue. 
The increase had been maintained at the rate of about £6,000 per annum 
siice the railway was electrically equipped 10 vears ago, During the 
last half-vear of steam working the number of passengers was 3,350,000, 
and during the past half-vear the passengers carried numbered 58.111090. 
an increase of 141 per cent. The receipts had increased from £29,470 11 
1902 to £59,651 in the latter half of 1912, or 102 per cent. The expendi 
ture had increased from £59,415 in 1911 to £65,768 in 1912 (entirely due 
to the enhanced price of coal), and the net revenue had increased from 
£50,532 in 1911 to £55,158 in 1912. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LT2.—The 
number of units sold during 1912 was 14,789,149. against 13.593.204 12 
1911, an inerease of 8-75 per eent. The gross profit was £27,033. 8s. 4d.. 
and after adding £9,897. 16s. 7d. from 1911 and deducting the 11terest 
on the 44 per cent, first debenture stock, the 6 per cent. second mortgage 
debentures, temporary loans, &c. (£14,965. 5s. 10d.) and director, 
trustees’ and auditors’ fees (£1,471. 7s. 4d.), and also the interim dividend 


paid in August (£4,199. 7s.), the available balance is £17,195. 5s. 9d. The j 
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directors recommend payment of a dividend at the rate of 8 per cent. 
per annum (less tax) for the half-year ended Dec. 31 (making, with 
interim dividend, 3 per cent. for year), and to transfer £1,900 to second 
mortgage debenture redemption fund, to write £400 off second debenture 
issue expenses, to transfer £2,000 to reserve fund, and to carry forward 
£5,695. 0s. 8d. The profits have been affected by the coal miners’ strike 
and other labour troubles, but the gross receipts have increased. Work 
is proceeding in connection with the Newburn tramways sanctioned by 
Act of Parliament in 1911, and it is anticipated they will be open for 
traffic at the end of May this vear. The company, under an agreement 
made with the Corporation of Newcastle-upon- Tyne, will supply all the 
clectrical energy required for working the cars for 10 years. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.) —The directors’ 
re port for 1912 states that a considerable addition to the generating plant 
will be made during this year, and a further issue of debenture stock is 
contemplated. The general depreciation account has been increased 
by £5,200 (out of which certain items have been written down) ; £375 has 
been written off motors and £1,500 added to reserve. The sum of £750 
will be required for the dividend on the 5 per cent. preference shares, and 
the directors propose that 7 per cent. per annum should be paid on the 
ordinary shares for the half-year (making 6 per cent. for the year), leaving 
£2,048 to be carried forward. 

PAISLEY DISTRICT TRAMWAYS CO.- -The revenue for the half-year 
ended Dec. 31 was £30,055. 15s. 3d., and the expenses £17,622. 9s. 8d. 
After paving interest on debentures, &c., and adding amount brought 
forward, the balance is £11,813. 18s. 2d., of which £3,000 has been placed 
to general reserve, and the directors recommend payment of the divi- 
dend for the half-year on the 5 per cent. cumulative preference shares, 
placing £1,000 to preference share sinking fund, and pay ment of adividend 
at rate of 2 per cent. per annum for the half-year on the ordinary shares, 
leaving £2,443. 18s. 2d. to be carried forward. The traffic receipts show 
an increase of £1,113 and the expenses an increase of £1,794 compared 
with the corresponding half-vear of 1911. Four additional cars were 
purchased during the half-year. 


PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—The re port 
for the year ended Nov. 30, 1912, states that, after paving expenses in 
London and Para, the balance is £133,038, to which should be added 
amount brought forward (£1,442) and ditference in exchange and interest 
on deposits and transfer fees (£2,090), making a total of £136,570. 
Interest and sinking fund on debenture stock absorb £38,500, and after 
allowing for interim dividends paid for the half-year to May 31, 1912 (on 
preference shares 3 per cent. and on ordinary shares 5 per cent. for half- 
vear), the balance is £68,970. The directors recommend £15,000 being 
plac ed to reserve, £15,000 to depreciation and renewals reserve, and 
£15,000 to contingencies reserve, and also a final dividend of 3 per cent. 
(less tax) on the preference shares (making 6 per cent. for vear) and a final 
dividend of 5 per cent. (less tax) on the ordinary shares for the half-year 
to Nov. 30, 1912 (making 10 per cent. for vear), leaving £9,870 to be 
carried forward. A new 600 kw. p.c. unit and a new boiler have been 
installed in the power station, displacing a smaller old unit and a smaller 
old boiler of the value of £4,654, which amount has been charged against 
renewals reserve and credited to construction capital account. Other 
minor improvements have also been carried out. The operating expenses 
have been considerably decreased during the vear, the difficulties referred 
to in last ycar's report have been overcome, and the operating conditions 
generally are greatly improved. 

SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)-—The directors’ report 
for 1912 states that the equivalent of 118,329 30-watt lamps is connected, 
an increase of 4,142 lamps during the vear. The number of units sup- 
plied (including the 300,000 minimum supply to the tramway company) 
was 939,120, an increase of 79,268. The number of consumers hed also 
increased by 16 per cent. After placing £1,600 to depreciation, the 
balance is £3,401. 17s. 2d. The directors recommend payment of a 
dividend (tax free) at the rate of 3 per cent. for the vear, which would 
absorb £3.000, leaving £402 to be carried forward. ‘Lhe total receipts 
were £11,857. 4s. 2d., and included £10,918. 13s. lid. from the sale of 
electricalenergy. The dividend is the same as for 1911. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTP.)—'l he 
report for the year ended Dec. 31, 1912, states the credit balance is 
£33,033. 9s. 9d. which, with £3,067. 6s. 5d. brought forward, makes 
£37,000. 16s. 2d. After deducting £12,423. 7s. 11d. for debenture stock 
and other interest, and £6,503. 17s. 7d. for interim dividends paid on the 
preference shares, there remains £18,073. 10s. 8d., which the directors 
recommend be dealt with as follows :—To payment of final dividend upon 
the 7 per cent. cumulative first preference shares and final dividend upon 
the 6 per cent. cumulative second preference shares, to credit of de precia- 
tion account £4,000, to credit of preliminary expenses £2,000. to credit 
of showroom account £100, leaving £5,469. 13s. 1d. to be carried forward. 

The equivalent of 258,872 35-watt lamps is connected, an increase of 
28,681 lamps during the vear, against 22,145 in 1911. The new consu- 
mers and lamps connected show a greater increase than in any previous 
vear, and the company’s showroom continues to be of material assistance 
to the development of its undertaking. During the year the plant at the 
power-house has been increased by the addition of one 1,500 kw. turbine, 
which will be put into service shortly. Further cennections have been 
made in the arca of the West Kent Electric Co. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)--The 
accounts for the year 1912 show a net profit of £109,618. 17s. 4d., after 
charging the interest on the debentures. To this sum must be added 
£106,658. 4s. 2d. brought forward, making a total of £216,27 7. ls. 6d. 
From this amount is deducted the interim dividend of 5 per cent. paid 
in July last and amounting to £22,410, lcaving £193,867. 1s. 6d. to be 


dealt with. Of this sum the directors propose to distribute a further 
dividend of 10 per cent., together with a bonus of 12s. per share, tax free, 
absorbing £67,230, and to supplement the reserve fund by £20,000 (making 
it £105,000). leaving £106,637. 1s. 6d. to be carried forward. The general 
business of the company during the past vear has been satisfactory, and 
the works and steamships have been maintained in their usual state of 
efficiency. | 

The transfer books of the company are closed from 17th to 21st inst., 
inclusive, preparatory to payment of dividend. 

THE MACKAY COMPANIES.— At Boston (Mass., U.S. A.) on Saturday, at 
the annual meeting of stockholders of the Mackay Companies, the Presi- 
dent (Mr. Clarence H. Mackay) submitted the annual report to Feb. 1, 
1913. This report, after setting out that the past year has been one of 

constant progress with the Mackav Companies— progre ss In gross receipts, 
net. profits, extension of the properties, upkeep of the phy. ical condition, 
and in the enthusiasm, lovalty and efficiency of the staff, states that the 
Commercial Cable Co. has extended another of its cables from Newfound- 
land to New York, involving the laying of 892 miles of cable, the Far 
Rockawav-New York improvement has been completed, the French 
terminals have been relaid, the London office building has been finished 
and opened and the improvements at Waterville have been completed. 
The Far Rockaway-New York improvements, it is hoped, renders safe, 
for all time to come, the cable landings, inasmuch as the United States 
(Government itself designated Far Rockaway as the point at which these 
cables should be landed. The Postal Telegraph-Cable Co. has completed 
its lines throughout Texas, Arkansas, Oklahoma and Louisiana. The 
report goes on to state that the most notable event of the vear is an inven- 
tion of Mr. John Gott, chief engineer to the Commercial Cable Co. since 
its organisation in 1884. (The report proceeds to describe Mr. Gott's 
device, to which we give attention on another page of this issue.) The 
Commercial Company (the report continues) has acquired the rights to 
this invention, and has taken out patents all over the world. 

Satisfaction is expressed at the decision of the Privy Council of the 
House of Lords in July last in favour of the Commercial Cable Co. in 
respect to the contract with the Government of Newfoundland. The 
past vear has witnessed reckless and unnecessary reduction of certain 
Atlantic cable rates. It is pointed out that the maintenance and opera- 
tion of a fast and efficient Atlantic cable service is expensive, and is 
becoming more expensive every year. Morcover, the Atlantic cable rate 
is the cheapest cable rate in the world. Even the United States Govern- 
ment, which owns the telegraph lines in the Philippines, raised the tele- 
graph rates over 35 per cent. on the average on Feb. 1, 1913. 

The trustees of the Mackay Companies find no cause to change their 
views concerning competition from wireless telegraphy. During the past 
year trials were made of wireless transmission, and the results proved 
that that mode of transmission was far inferior to that of cable trans- 
mission. The directors quote, as coinciding with their own views, the 
remarks by Sir John Wolfe Barry (chairman of the Eastern Telegraph 
Co.): * The experience * we have had of wireless telegraphy, which is 
making considerable strides in different directions, has been that it has 
done our traffics no harm whatever, I think that so long as the cables 
can give a rapid and trustworthy mode of telegraphic communication, 
free from all interference, the cable companies will always hold their own. 
In fact, as I think I said many vears ago, if the order of invention had 
been reversed and wireless tele graphy had come first and cable tele- 
graphy had come second, 1 think the world at large would have said w s 
an enormous improvement the cable method of transmitting messages 
As long as we can hold our own in giving the best service to the public T 
mysclf-—and I think mv co-directors share my view—do not fear the 
competition of wireless telegraphy.” 

The report quotes various opinions to the effect that a Statc-owned 
Atlantic cable would undoubtedly be run at a loss. 

FiNANCE.— The report states: The Mackay Companies have no debts. 
The outstanding preferred shares ( $50,000 ,000) have not been increased 
during the past six years ; the outstanding common shares ($41,380,400) 
have not been increased during the past cight years. No bonds, notes or 
stock have been issued, and no debts incurred during the year. The 
income of the subordinate companics of the Mackay Company is greater 
than is required to pay the dividends of the Mackay Companies, but its 
policy is to obtain from its subordinate companies only enough. money 
to meet those dividends. The physical properties of the subordinate 
companies are maintained in excellent condition. All reconstruction 
is charged to operating expenses. `The trustees fcel that the system is in 
so strong a position that the stability of the investment is assured. The 
employés of the Commercial Cable and Postal Telegraph systems continue 
to invest their savings very largelv in the shares of the Mackay Companies, 
their holdings approaching $2,500,000 par value. The profit and loss 
account of the Mackay Companies for the fiscal vear ended Feb. 1, 1913, 
compares as follows with 1912 :--Income from investments in other com- 
panics $4,136,009 (increase $7,519), dividends paid on Mackay Compa- 
nics’ preferred shares $2,000,000, common shares $2,069,020, operating 
exp nses $31,234 (decrease $768), total disbursements $4,100,344 
(decrease $768), balance carried forward $35,665 (increase $8.: 287). 
The balance-sheet at Feb. 1 shows: Investments in other companies 
$92,013,749 (increase $94,410), cash $353,155 (decrease $58.744). total 
$92,366,904 (increase $35.666). Liabilities: Preferred shares 850,000,000, 
common shares $41,380,400, surplus $986,504 (increase $35,666). 


TYNESIDE TRAMWAYS & TRAMROAD CO.—At the meeting last week 
the chairman (Mr. J. T. Merz) said that during the vear the traffic receipts 
amounted to £26,888, an increase over 1911 of £792. The car-mileage 
run was 717,507, an increase on the previous vear. The cost went up from 
5-64d. to 5-99d. per car-mile, owing to the repairs to lines and cars. The 
directors proposed to pay a dividend on the. preference shares at the rate 
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ot 5 9 per cent. per annum, and a dividend on the ordinary shares of 2} 
per cent. per annum (less tax), to place £1,400 to reserve for renewals, &c., 
leaving to be carried forward £427. 9s. 1d. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ 
report for the year 1912 states that the total power of the lamps, motors 
and apparatus connected to the mains, which on the 31st Dec.; 1911, was 
the equivalent of about 35,337 kw., had increased by the 31st. Dec., 1912, 
to the equivalent of about 37,710 kw. The length of roadway in which 
continuous-current mains have been laid now exceeds 93 miles, making 
about 377 miles of ways, into which upwards of 280 miles of copper (strip 
and cable) have been drawn. In addition, 6 miles of trunk mains (35 
miles of ways) are laid in the Company's area to connect the stations 
with the Central Electric Supplv Company's station at St. John's Wood. 
An interim dividend, at the rate of 9 per cent. per annum on the ordinary 
shares and the dividend on the 43 per cent. preference shares, for the half- 
year ended June 30, 1912, has been distributed. After allowing for 
depreciation, sinking fund and other charges, the net balance is 
£47,840. 3s. 6d., from which must be deducted the second half-year's 
dividend on the preference shares, which absorbed £11,652. 12s. 8d., 
leaving £36,187. 10s. 10d. Out of this the board recommend payment 
of a dividend at the rate of 11 per cent. per annum (less tax) for the past 
half-year, making 10 per cent. for the year, carrying forward £7,703. 


W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—The directors’ 
report for 1912 states that the profit made during the year was 
£92,068. 12s. 9d. After deducting directors? and auditors' fees, deben- 
ture interest, income tax and amount written off for depreciation on 
buildings and machinery (£23,985. 16s. 5d.) and adding amount brought 
forward from 1911 (£36,862. 9s. 1d.) and value of securities received in 
respect of the Bahamas-Florida cable-repairing fund (£4,041. 9s. 5d. ds 
the total is £108,986. 14s. 10d. The amount transferred to reserve in 
respect of depreciation of Consols and other trustee securities was 
£4,219. 7s. 8d. and that to reserve account £15,000, the bonus paid to 
shareholders in distribution of the Bahamas-Florida cable- -repairing fund 
was £4,000 and the dividend on the preference shares to Dec. 31, 1912, 
required £9,000 and the interim dividend on the ordinary shares £10,000, 
leaving an available balance of £66,767. The directors recommend pay- 
ment of a dividend on the ordinary sharcs of 15 per cent., tax (freo of 
which an interim dividend of 5 per cent. has already been ’ paid). This 
will require £20,000, and the income tax on the ordinary dividend £1,750, 
leaving to be carried forward £45,017. 7s. 2d. 

YORKSHIRE ELECTRIC POWER CO.—At the meeting on Tuesday, Mr. 
A. G. Lupton, in moving the adoption of the report, said that the capital 
expenditure during 1912 (£53, 036) had been principally in strengthening 
the system of the company and in providing generating plant to meet the 
increasing demands for current, rather than upon driving out new mains 
in search of customers. There had been an increase of 25 per cent. in the 
sale of current, the revenue from which had risen from £34,269 in 1911 to 
£43,480 last year. Under ordinary conditions that would have resulted 
in a satisfactory margin of profit, but the coal strike and the abnormal 
conditions under which their business had been carried on in the latter 
half of the year, owing to their large turbine being out of commission, 
had so raised the works costs as to absorb the profit. They were obliged 
to hold a considerable stock of coal, and that had been written down to 
current prices, though a good deal of it cost more, being purchased at the 
high prices that prevailed at the end of the coal strike. They had now 
got the plant fully repaired after the breakdown in July, and from result. 
ing economies in coal consumption they hoped that the cost of generation 
for the present year would be proportionately less than in 1912. The 
keenness of competition strained the energy of manufacturers to the 
utmost, and they were becoming more and more convinced of the advan- 
tage of relieving themselves of anxiety by taking their motive power from 
their mains, and the numerous applications they were receiving for current 
showed how burdensome they were finding the present costs of fuel, and 
that they were realising the advantages offered them by the company. 
Àn important outlet for their current was provided by the distribution 
company, which was working under nine orders, and which acquired 
five others during last session. Besides being a good customer at a 
remunerative price, the distribution company enabled them to supply 
electricity for lighting in those districts which would otherwise be without 
that advantage. They had at last brought to maturity the scheme for & 
waste heat supply of power at Barugh, and in a very few months they 
would be obtaining current from that source. He ventured to say that 
if they maintained their satisfactory increase of revenue the dividend. 
paying stages would not be so far in the distance as some people thought. 


n——— — A ————————— Á Y'/JÓ—Y 


NEW COMPANIES, MORTGAGES AND 
CHARGES, &c. 


NEW COMPANIES. 

ARDEA VULCANIZER 8YND. (LTD.) (126,762.)—Reg. Jan. 27, capital 
£1,000 in £1 shares, to take over from R. K. Hearn the benefit of 
certain inventions relating to electric heating apparatus, and to carr 
on the business of manufactureraof and dealers in vulcanisers, electric 
heaters, &c. Private company. First directors are R. K. Hearn and 
E. F. Hearn (both permanent) Reg. office: 318 King.street. 

BALDUR ENGINEERING AND SUPPLY CO. (LTD.) (126,901.)—Reg. Feb. 1. 
capital £6,500 in £1 shares (3,000 preference), to carry on the business of 
clectrica] and mechanical Engineers panubecarers of and dealers i in gas 
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and electrical fittings, &c. Private company. ` First directors are: 
J. T. Grein (chairman) and H. C. Cayley (both permanent). 

ELECTRICITY METERS PATENT DEVELOPMENT 8YND. (LTD.) (127,175.) 
Reg. Feb. 14, capital £800 in £1 shares, to acquire British and Canadian 
patents granted to A. M. Billington and W. H. Johnson relating to 
electricity meters, and to adopt an agreement with the Johnson 
Billington Electricity Meters (Ltd.) Private company. First directors 
are B. B. Spiller, H. Harrison and C. W. B. Bridson, Reg. office: 
155, Salisbury House, London Wall, E.C. 


GEREG (LTD.) (126,852.)—Reg. Jan. 30, capital £3,000 in 1a. shares, 
to carry on the business of electricians, engineers, suppliers of elec- 
tricity, manufacturers of and dealers in clocks and time registering 
and automatic machines, &c. Private company. 

LONDON COMMERCIAL ELECTRICAL STORES (LTD.) (127,131. )—Reg. 
Feb. 12, capital £1,000 in £1 shares, to take over the business carried 

on as the London Commercial Electrical Stores, to carry on the busi- 
ness of electricians, manufacturers of and dealers in all kinds ef elec- 
trical apparatus and sundries, &c., and to &lopt an agreement with 
F. Taussig. Private company. First directors are F. Tauseig (govern- 
ing) and P. J. White. Reg. office: 65-7, Knightrider-street, E.C. 


REPILMENTS (LTD.) (127,002.)—Reg. Feb. 5, capital £3,000 in £1 
shares, to carry on the business of manufacturers and producers of 
electric filamente, lampe, &c. Private company. Reg. office: 60, 
Haymarket, S. W. 


MORTGAGES AND CHARGES. 

ELECTROMOBILE CO. (LTD. )—Issue, on Jan. 30, 1913, of £309. 15s. 
debentures, part of & series of which particulars have been filed. 

POSTER ENGINEERING CO. (LTD.)— Issue, on Feb. 7, 1913, of £2,000 
debentures, part of a series of which particulars have been filed. 

MAGNETA TIME OO. (LTD. .)— Debenture, dated Feb. 3, 1913, to secure 
£500, charged on company's undertaking and property, present and 
future. Holder: M. D. Fox. 


X. L. ELECTRIC CO. (LTD.)—Debenture dated 15th Jan., 1913, to secure 
£400, charged on general assets. Holder: Capt. C. Wiener. 


RECEIVERSHIP. 


METALITE (LTD.)—Notice of the appointment of W. Hart, the 
Wardwick, Derby, as receiver on Feb. 6, 1913, under powers contained 
in mortgage dated Aug. 11, 1911. 


CITY NOTES. 


aus comes 
MEMORANDA Feb. 20).— Bank rate 5 per cent. (since Oct. 17, 1912) 
Price of silver, 284 per oz. OConsols 741 —713 for money ; 7141 —741} for 
account. Consols Pay Day, March 3; "Stock and Shares Continuation 
Days, Feb. 25 and March 11. Ticket. Days, Feb. 26 and March 12. 


ray Days, Feb. 27 and March 13; Mining Shares Carry Over Day, 
eb. 21. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.}—The 
directors have declared a final dividend cn the ordinary shares at the rate 
of 7 per cent. per annum for the half-year to Dec. 31 ( making 6 per cent. 
for the year), less tax, compared with 5} per cent. for 1911. 


CENTRAL LONDON RAILWAY OCO0.—The general manager, Mr. Cecil 
Partridge, has accepted an offer of compensatio, and will shortly retire.e 


Mr. W. E. Mandclick has been appointed secretary of the Company in 
place of Mr. Edward Moss, resigned. 


CLONTARF & HILL OF HOWTH TRAMROAD CO. I/TD, — The directors have 
declared a dividend at the rate of 3 per cent. per annum. 


COUNTY OP DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD. 
The directors recommend a dividend of 5 per cent. for the year 1912 on 
the preference shares. 


GATESHEAD & DISTRICT TRAMWAYS CO.—The directors have 
declared a dividend at the rate of 7 per cent. per annum for the half-year 
ended Dec. 31, making a total of 6 per cent. for the year 1912. In 


addition a bonus of 1 per cent. will be paid. Last vear the dividend was 
6 per cent. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—4 dividend 
of 5 per cent. has been declared for the year ended Dec. 31 last, on 
account of which an interim dividend of 2 per cent. was paid in July last 
on the Oranary: shares of the company. > 


METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 


street, London, E.C., quote under date Feb. 18 the following as the 
present basis prices of 


NEW METALs. 


per lb. - per ton 
Solid Drawn Brass Tubes... 9d. Speltet uieieoecesues £25 5 0 
Solid Drawn Copper Tubes lOgd. | Antimony ............... £34 0 0 
Brazed Copper Tubes 101d. . 
Brazed Brass Tubes ...... 10d. OLD METALS. 
Brass Wire .................. 7id. per ton. 
Copper Wire.................. l0id. | Clean Scrap Copper...£62 10 0 
Rolled Brass ............... 77d. | Braziery Copper r Serap £59 0 0 
Brass Shects.................. 84d. | Old Brass, clean ...... £40 0 0 

per ton. | Old Lead, lesa 4 4 Ibs. 

Copper Sheets ......... £83 0 0 iy c E £14 17 6 
English Lead............ £16 17 6 Old Zinc .................. £18 17 6 
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yn e ERSAN. 5 » 7 «e*c99090989*20099029*20c99 5 ay A y oe 
Wallasey Corporation ....| ,, 15 984 | + “ y: eT H 203 E e London aitoa Trams, 5% Cum. Pref... 112 5.11 0| Jan, july e 
Warrington Corporation. z d3) ael 40| 46 | 19940 + 1,356 | st | 4% | Do. om rd. Stock cs potins per: Db ue s: 
on eee » ' i Oe 2-4 . we ee 
West Ham Corporation....| , E^ ad ts d 2S0 + rt 2n éd. Mar iun Rie Elec. Tramways Ord....... Bur 5 13 e Feb, Aug T 
Weston-super- are. @sesenen 5 7 509 + Ug 6 2,023 + 34! 1 0/6 t Do. 8 per Cent. Cum. Prof. oe Se dd 8). —92 4 17 3 Jan, x 
Wolverhampton Co. EREE » 69 Á "T St. 96 Do. 4b per Cont Deo: Stock. «canescens. 34 —97 5 3 0 - * 
er dr asd $ 3| à 1,345 |+ — 107 | St % Dos Cent, Db. Stock... -e see. | 38 23 | 3 2 0| Fe Aug 513 
d o UE 7| 195] + 25| 6 5S [+ o | St |i% | Mewopaltan Raliway Consolidated .—- 
TTE n 1 l, S , 
Yorkshire Woollen District. 5 7| Lo + 199| é| Guat $ Bee 
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2 * RATE | Drrpeo 
= | Dive ‘Wei. PER cane, Prio: me | vier y glom IYI- 
1 p&ND Feb. 19. YIELDED. | : Fas, 19. | 
| | eee | Hiet] Low- | 
Electric Railways andTramways—|Continwd. |£ s d! est. | est. | 
IMétropolitan Riy. Surplus Lands Stocks E = 4 ? 0 Feb, Aug E 624 EET 
o. per nt. Preference ...... — 2 Feb, Au e" 
po 3$ per Cent. “ A" Preference....| 82 —84 | 4 3. 6 | Feb, Aur 82, ., [100 2$ Amet .Telephn.& Telegh.Cap. SE vius 2 Hj re pos 
per Cent. Convertible Pref. . 82 —84 |4 3 6| Feb Aug| 94; 81" | 45 pe Coll, Trust $1,000 4 per Cent Bds. ae Jan. July; ` 
De 3 per Cent. Debenture Stock.. 84 —85 4 1 6. Jan, July 8:3, 94 Gt. 4% Anel MC Cons. Bond ERL e 41S 6 d A res 
Do 3 per Cent. “Aa” Deb. Stock . “| 84 —26 4 l 3 Jan, juy 851: 3s s 5% | Ch Tet ortug’se Tel. 5% Ist Mt. Db. Stk. 5 ae 0 | Mar, Sep n 
Metropolitan District Railway Ord. . .| 394 —40 | .. | Feb, Aug 40 331 i 3/0 c u Telephone Sene sa . "ii 964 | 5 3 6 LA 
tDo.- 4 First Pref....... eene 83 —87 |5 3 6| Feb, Aug | 934, 86 |7, 5% vuoan Telephone 5% Ist Mt. Cop. Bds... $—964 | | ve. 
Do, Assented Ext. Pref. (Int. Guar. by | | , 1, 0/7, | Monte Video Telephone Ord. .......... |  34—lÀ 510 6 Nov. .... "^" 
Und. Elec. Rlys. Co. of London, Ltd.) j 75 —77 4 t! 0 Feb, Aug | ce Eo 1; 0/6 NEU 9 per Cent. Pref. eec*6*000990 oso X cic | : pi 55 May, Nov | E 
Do. 3 per Cent. Consoltd. Rent-charge| 72 —74 | 4 1 O| Jan, July | 7N| .. | 6% a onal Telephoae Co. Deferred Stock.. OBL CL IPs Feb, Aug | 9 a 
Do. 4 per Cent. Midland Rent-charge| 97 —99 |4 1 O0 | Jan, Tu TRESTE BF 44% | New York Telephone Co. 30 yr. Bnds... mH i | ja Bt 
tDo. Guar. Stock 4 per Cent. ........ | 33 —85 | 414 O | Mar, Sep. . 85) 84} 1 OM pent Pee rere re errr ry a E euer e c | : F Avril, Oct on te 
c. 6 per Cent. Perp. Deb. x 139 —i41| 4 5 O| Jan, July | «| = " 0/71 ul per Cent. Cum. Erer (—— 2s is ae 10 April, Oct | s 
Do. 4perCent Ditto ....... «ee ..| 93 —95 |4 4 0| Jan, July | c* | °° t AS, | Tel h. co S of Exyot aid b Stack. +... da ator M LL. a il 
Potteries Electric Traction Ord.. md k—& 8 0 0! April, Oct. >° | Ps 43% Unit of Egyot 44 "Db Stk. (red.) AH. ls | Jan, July i 
tDo. 5 per Cent. Cum, Pref ...+ses0+ H-H | G19, 0'l'Feb, Aug | 31) -| 2 5/0 | UnltedRiverPlatsOrd 19590000. ......| d | 0 July e. L 
Do. 44 per Cent. Deb. Cove aac nue S 95 —83 |5 2 0 May, Nov ee ee St 2/6 DA 5 per Cent. Cum. Pref. .......... l m 4 : 0 | une, Dec | . 
| S. Met. lec. Trams & Ltg. 6% Cm. Pref. 6 — h | 7 8 0! er ee "P s 44% 44 Deb. St. Red. eeeoseceenenee 02 —19 4 6 an, July 
Do. 4per Cent. Deb. Stock .......... 5—70 |514 O | Jan, Jul oo | e 
Undergd, Elec. Rys. Lon. Shares ...... 4b —4 | "$ J d dd 4f Hd Financial Investmsnts. | 
Do. 44% Bonds ........- see r 98 —100 | 410 0 Zz 99t 99 | 5| 3/0 | Elec. & Gen. Investment 6% Cum. Pret... t-A | 613 3 gan, July - 
Bia A Tie WAN acs i ob ch ea cya € oj 94 —95 |2 2 0 June, Dec 5%} 93H 10) 2/0 | Globe Telegraph & Trust ..............] 10] IL | 5 9 O,SpDcMrju 10% 
Yorkshire (W.R.) Elec. Trams, Ord. .... j—} | x. March .. | °° - 110 3/0 | Da 6perCent. Pref. .............. 28 128 | 413 O | SpDeMrju| 2i 
. 6 per Cent. Cum. Pref. ........-. 21 —3! 112 4| 2 * 5 e [ 10 6% Sienna Cables Trust (Cert) ....... 127 —130 | 4 12 O | April Oct | 127% 
Do. 4$ per Cent. Ist Debs. ........-. | 80 —8i |5 7 O | fan, fuly | °° E | 
Electric Manufatturing, &c. Colonia! and iad A | 
Anchor Cable Co. 44% Deb. Stock ......| 984—100; 4 9 6 = a| a i | 
Aron Electricity Meter Ord............. § —1 800 R | «+ | 5/29 | Anglo-Argentins 5% Cum, Ist Pref.....| 47—53} |418 O| April, Oct | > 
Do. 6% Cum. Pref. e6»000*7998909099 n= 1 7 3 0 April, Oct oe ee 5 2N Do. 5l Cum. 2n P.vsl€ees94 3 vs 1-754 | 5 14 n Jan, July LANE 
Do. Ist Mort. Con. Dbs eecercesaces 83% lá 5 9 6 ee ee | ee t. 49 Da 496 3b. Snoz eeu, aae ee aie 32 91 4 4 6 June, 941 
Automatic Telephone Mfg.Co. 69, Cm. PE) Lẹ! ss i se | se St | 46%) Do. 46% Dab. Stock] .....s.e.o.e..] 268—100 4 9 E) o 29i 
Babcock & Wilcox Ord. ...cseseserers — |4 5 *| April, Oct | 3%) 3uUft 5 Oo. 5% Dab. Stock 98j 102]) 4 19 é | » 95 
Do. Pref ........- li—là |4 0 0 gi li -e [St | 5% | Aucklan4 Elec. Trams 3% Dab. (ral; .. | 11,723 417 0 | Jan, July | .- 
British Insulated & Helaby Cables Ord... de S !6 O | July, Feb! *9i| 833] 5 4/0 | Brisbans Elec. m avost Ord æ... | 78 78,415 6 | May .... 7% 
Do. 6perCent Pref.................| St—Ok | 4 15 0 | Jan, July |. SF -- 5 2/6 | Do. Sper Cent.cCum. Pref. ..........| pate ot, | $?3 0 May, Nov = 
Do. Cent. Ist Mort. Deb. (red.).. 102 —101 | 4 6 6 , Jan ju se | c. [St| 44%] D> 44 per Cent. b. Prov, Certs.... 100 —103 | 4 7 6) Jan July s 
Do, 5% Mort, Deb. Stock .....-....| 10i —103 | 4 17 0 j 102i) .. [St. | 3% | British Golumbia El. Rly* Db. Ord ;33 —143 | 5 12 0 | Mar, Sept Hl N 
British L. M. Ericsson Mig Co -l4 |5 6 6 ih se | -e [St | 502 | IDo Pref, Ord. Stock ...... .......| 112 7123 | 4 17 6 May, Nov , 12: 
British Thoms'n-Houst'n i% Ist Me Db 9oh—93h | 411 6 | Mar, Sept | ** | [st | 5% | Do, 5% Cum. Pref. Per. Stock ......| 105 —!08 412 9! Jan, July ; *? 
British Westinghouse 10 nt. Pref.. —} .. | Feb, Auz! °°! [t| HX Do 48 por Cent. Ist Mort. Dbs....... ‘00 —103 | 4 7 6 April, Oct) - 
per Cent. Prior Lien Dbs. (red.) 100 —103 | 5 16 0 ee we [LX] 4b] D Vancouver Power Debs. --.| 101 —103 | 4 7 O0 | Jan, July | > 
Do. 4 per Cent. Mort. Deb. Stock .... —6! |3 5 6) Jay July | 58h -e [3t | 48%] Do tH% Perp. Con. Dab. St.........| 204-98 | 4 6 0 PON E 
rush 3. Png Ca Enor ua Deb Stk i = n 5 : e E à Hg 23 IEU nos diss Lacroze Trams ist Mt. Do |. 9°t—97§ | 5 0 6| Mar, Sept. - 
C. erp.1s TEET n ep usnos es Por 4 
Do. Fervetual and Deb Stock 1.4.24] 23 —32 lig 0 0| ar TAM | ce] ae Deb. Stoe A A uny Peot 92 —96 |6 5 0. Feb, Aug | 73 | 
5 per Cent. Cum. Pref... c.c: 4i—5k | 4 17. € | Jan, July | 33] °° 2/6 | Da. Spercent.Cum. Pref. ..........| Af Se 18 9 fan, Juy, =e 7 
per Cent. Ist Korg Debs. (rej.)) 97 —10) | 419 9 aes M17 33; Sept H% Do TOS 1st Deb. Stock (red.) MA ES 7i —i 4 .9 0; Jan, July ae | 
Castner: Mna Alkali Co. ..........-- 34 34/5 5 ^| May Nov | 9*1 3520 i| 1/3 | cape Electric Tram Shares . t-1 sd | is | EA 
4t per Cent. Ist mort. ‘Deb. (red.).. 103 —10514 5 0 Feb, ^u? oe ! oe ‘| 1 | City of Buenos Ayres Trams Co.(1904)Sh 5$ —51 4 7 0, F,MyAN 53 7 c 
rm Ras Signal ecc0ooccecocít0006 $.,—i 13 6 5 | April >: M | ee fot. 194 5. 4 per Cent. Deb. Stoc k.. ad sd aa 97 —10) 40 0 June, Dec os ' 
Eon irae t po ee m 14 2) Aon Or | Ñ E 3. j^ | pombo Tr "ert DOSE Db.....| 3 —97 |5 3 0| May, Nov | © ” 
mpton os. TP = . so | ee Pee | avana Elec n. 
Do. ^ S per Cent let Mort. Debs. (red)..| $5 —57 (814 0| Jav dup | - | x S D ERCONE DES or SA PEON 49.193.183 | 4:42 07 ERG; A 
"bo ‘Ger Cont A ASP |ed 3) BBE sop 4| E. Hope Kong Tams Cs Bis Gi s B$ —90 | 511 Of June, Dec | +; 
Do. Cent. De TITLE «5 —3à 4 It 9 B P iid © 1 ee Kal rile El T @cerarecece 238 -e 7 hii : 
DE wan United (A Sn) i3pd| d , RM al aitis) Do Spe Gent "A Dob: Stock 2211) 83-83 | 5 14 0| Jan, July) + 
Do. Pado cesis d sit 2 | Fe, Ar | c | os [St 3% | Do. 6perCsnt " B" Ditto ........| 29,722. 9 11 0 | Jan, July ESSE 
Do. rper Cent: Mort. Deb; Stoc«(ed.| .1 —5 | 6 3.0 Jun Os | e| ef! 0/74 | Lisbon Elec. Trams, Orders IN 1-14 |4 7 3| Juy., e 
Do. 5 per Cent. 2nd Deb. ex 72 —2» | ¢ 13 e| Man Sept |; ct Ful 0/78] Do. 6 per Cent. Cum. Pret...........| gl Hk £16 O Jan, uly | Ih) 
Electric nstruction Co.... ercerersecace lk —l & 5 14 0 July La aha la ee St. 5% Do. 5 per Cent. Reg. Mort. Debs. . s eU. 9t —95 5 5 3 an, uly eo | "t 
Do. 7perCent Cum, Pret......e.00-| 1¢—2 17 0 O| tan tuly | añ, ee [9t 5% | Madras Elec. Trams. 5% Deb. Stock....| 101 —103 | $17 0 | Jan, July, œ - 
Da  4per Cent. Perp. 1st Mort. Debs.. —82 |417 6 | fan, July | 824) 82 [100 5°, | Manaos Trams & Lt. Co. 5% Dabs......., 97 —9 (911 9 L eS 
General Electric 6% Cum. Pref. ......| 92-108 | 511 6| Juns, Dec | © 1 e Fu 595 'tManila Elec. Ry. $1,029 Gold Bonds....| 98 —199 5 O 0 | Feb, Aug | -s ix 
Do. 6 por Cent. ist Mort, Debs ...... —35 |. 4 3|Ma Sept | iiy. 2,10), $18 | Mexico Trams. Co. Com. St.. ........-.- 103 —107:6 ò 0 T (97) js 
Henle: 's Tslazraoh Works Ord, 2......| !3 —l32) . 3 € ! Feb, Aug BA 13i].. 5% | Do. Gen. Con. Ist Mrt 5% Gold Bis| 92 —95 |5 5 0 io 34, 3 
Do. 44 ^er Cent. Prot nri bol denkt ae d 8 0 | Feb, Aug| “| * i T MES Se re Mort. B uu nr 93 —101 519 0 > 327 
o 4 per ent. Ist Mo d I —. 3 Ò se | eo l on y. Sterlin er Ceat. 
India Rubber Gut. Per., &c Work Ord.| 10 —I1 | 6 16 9 Rap? ye ld, .. Debs, (1922) (Nos. E 2599) D uuu 93 —102 | 4 10 0 | Feb, Aug, ?3 | 3 
Do. 5psrCent. Cun Pret. esses] 9L[-10b | 417 6 , se | € [St] 494| Do do. (Nos 1 to 4,600) ........| 7% —1001|4 9 0 T vy om 
Do. 4perCent, Debs’. Ay sere, #3 —5 |4 3 3| April, Oct | ~ | ++ f. 1.9/7}; Perth Elec. Trams Ord. .e.esees.eses.| 1587125 $ 20 May... | eie 
Johnson & Pailips 5% ‘Mt. Dt. „Stk. "EP 6 4 Q0 : ee oo [St 5% Do. Ist Mt. Dd. Stock ..............| 109 —103 4 12 € , Jan, July ic B 
ationa.: Elec. Construction Co . —i is April .... “| °° 3/0 | Rangoon Elec. Trams. & Supply Co. 6% | 
Richardsons,Westgarth & C.o, Ltd, ' Ord ři mt N Nov. ....| "ji ve | Güm- Pf cvisseso)nctéts EN Si-Si '5 2 0 | a in | p 
Do. 6p Cot Cum.Pref..........| 33—44; . May, Nov | 22 | -e [St | 4195| Do. 44% Ist "Mort. Deb. Stk. ........| 92 —99 | 41t 0 T ga. ee 
Do. 4} psr Cant. Perp. D2b 3tock....| 67 —:9 | 6 8 © Jan, July, '"* | °° 109 $1} | Rio Janeiro Tram, Lt. & P. Co. ........ e 346: a 024. 108 
Simplex Conduit 6 p2r Cont. Cum. Pref.) _4%—S a e e | oe f.. 59 Do. 30 yr. Gold Bnds.......0.000..| 101 —103 ' 4 17 0, "s | AT oi 
Toeerepn EUR on ere ts an 3$ —33 | 510 0| Mar, July 3? ..][i00 5972 | Da 50yr. Mt. Bnds...........c s 79. 93 | 5 2 0 oe 37) 
RET Deb. Bonds (1909).... | 956—23) | 4 1 O Jan, July |. "^ | „e JIDD $21 | Sao Paulo Tramway, Lt. Power...... . BIN 314 0| ve erg v 
Vickers, Ltd, O ejes ente 2 —2b 414 0 f 2k 24... | 5% | Do. 5 per Cent. Ist Mt. $59) Db. 103} -1053' 4 15 0 | June, Dec | =z. x 
cro i c | AEA 4.4 8] i 8 = | ea Re eae cpa eae Stat) SE A U 8 | robs hae | 
t. non Dm ke EE. 4t? oron y. Co. Ist Mt. ter. Bnds. = eo, Au ve a 
Do. 4 per Cent Ist Mort. Db. Sk. (red.)| 92 —101 ; 3 19 3 , June, Dsc Da ant dis t% i | 
po at aera ant d: Debs de LT : is 4 | June, Dac | ^* ee Colonial and Foreign Electricity 
LGW White & Co. 6% C Ses 15 —16 |710 0 "A BO ese Supply, &:. 
Mane & Robinson ae ETETEA — 2s Aor, Oct! °° | c. 1. 9 3/0 Aldo Bice Supply Co. 6% Cu. Pr. St-S# | 5 6 | Mar, Sept | -- | ° 
Do. 6 psr Cent. Cum. Pref. e8*:00e00000€ Tm | se he Ost 28 ee UC 5% Do. Stk. 209.9 8/4 970.90 4 0 a esas 194 —106 4 H 3 oe EE. ds 
Do, 4 ber Cent. lst Mort. Debs. ...... 57 —:9 616 9 May, Nov w | ee 10 6/9 pad Pe "E 6% Cum. Pref. . 11 —1ilt 520 ace ee i 
Telographs. S 44%, Do. 4b per Cent Dab. Stk. (rsd) » E : E: S Jan, Juy | -- | 
Amason telesami oe coetu 22 229) 5 1-8 luas Bae) vix ae vo ge Calcutta Ele. Supply Ord. Sides 6R—L |6 1 O April, Oct | ir 7 
Do, Sper t Debs. (red). «ese cei 975-794 5 O 6 Jan, Juy | ^» | f 5 2/5 | Do. 5% Cum Pref .......e.e.e...| 88-58 0112 0) ee E "92 
Ango se Telegraph Ord.........| 469,—53 '4 8 0) MSN .. | ss 102) 525 | Calgary Powar Co. 5% Ist Mort Bods...) 92 41 5 6 3 ee 331 
Preferr *9.06*9000250cí6(000990290^209 110 —111) 5 7 6 F.My,Az,N iti} {iJ} 10) 7/2t Canadian Gan. Else. Co. Com. St. eee oe 116 —12) 6 13 6 ry EE 2 
Do. Deferred eesOe| 248—211 16 1.0 | FMLAZN, 2H 102 $3} | Do. 7% Cm Pf. Stock .....-. 0.0.00 12) —i24 | 513 0 - 123. v 
Commercial Sable 4 par Cent. Deb. St...| 72 —31 | 418 6 In,Ap,Jy,o! 97i 73} 102 59^ | Castner Electrolytic re Co.(of U.S.A) | 
Cuba Submarine sescccsococecess| PEE | 610 0, Feb, Aug | e| = " Ist Mort. Stl. Debs. aA 95 —100 ' 5 9 0| Jan, Juv | 3] 7 
Do. Preference 10 per Cent..ccecececs 16 —17 E 18 0 Feb, Aus - | ee or 5», Elec. Dsvelopment Co. of Oatario $579 bds 955 -97i 5 2 6 ee 97 ed 
Daat Paetai cam Pri... SH |7 S 9 Abs Ose) Bi c[ jo | Ele, eee So at Metra Pr Cant) gy og [syr 6l Jan Jr ni 
Direct United States Cable ..... 6j—74 6 2 0 Ja Ap, JYO, 7k ee | S| .. | Indian Elec Sup. & Trac. Co.....-... -.| RE - T eU 
Direct West India Cable 44%Re.Db.(rd.) 99 —191 | 4 9 € | Juns, Dsc | se s #10’ .. | Kalgoorlie Elec. Power & Ltg. Ord. — a May, Nov TL 
Eastern Ordinary .<...0..-escsesereee| 133 —136 | 5 3 0 JaMy. 1.0 135 1348) 10/7 | Do. 6perCent. Cum. Pref. . — 912 O0 April, Oct | - | » 
De: 3i per Cont. Fr Stock 110252: et f : Ja My ly. $i 73h 7 5% Kaministiquia, Power Ca. 5% Gold Bads. ET 416 6 is ol 
or r z0 — ay, Nov E Te adras or erry eer ee —ig x oe ee e 
Eastern Extension .....c-erescsesese| 13 —13} 15 4 0 ja.Ap,]y.0 13r 13k)St.) £5 Madras ES Gorp. Ord. ger St... 132 —213216 5 oe 135} e 
Do. pun Deb. Stock ..........| 921—275 | 4 2 0! Feb, Aug | 793 921]St | 5% | Do 5% Ist Morte. Deb. Stock ... 19i —104 | 4 16 0 | Jan, July a 
Eastern & S. Af. 4% Mauritius Sub. Debs.) 98 —121 | 3 19 0 May, Nov |. œi ce fe 524 | Mexican Elec. Light Co. 5% Ist Mort. n 
T (of Copenhagen) with coup 87 ....| 23 —3! |517 6! Jan, July | 2 -. Gold Bonds ...csececccecesacesees| 32 —34 01 5 19 O° Jan, July, 81d) 7 
Indo-European *e90c006:0200*9002090009002809 37 —23) i 5 1) 0 h May, Nov ee . St. $1 Oen Lt & Powar Co. Com. St.. eerece 77 —3l | 4 18 6 n,Ap, y,0 | 78 0) 
Mackay Companies Common ...,......| 85 —3) | 5 12 0 |JaAp]y,O| ++) ++ [3t $) 7^5 Gam. Pref. St..s.ecoseresese| 102 —105 6 13 6 | May, Nov 103. 15 
Preference «oesececocerocesere| 63 —72 | 511 O|JaApJyO| - Da 5 Ist Mort. Gold Bads.........| 929p —?34 | 5 7 0| Feb, Aug HU 33 
Marcon, g Wireless Teolog. AE? EYIT) x Hi ZH H : ^ | Ap cece: adi ik ioo 5 Monterey Riy. L & P, C» Lat Mart Db Se 334 —3) 5 t£ 9 d 8 MD 
: eeevoeecece => eo jd j3ntrea QW3 
Pacific & Euro n Tel. 496 Guar.Dba (red.) 971 Fh | 4 06 Juns, Dx s. ee | ex rig1ts a11 m T 233—233 | 711 0 , R,My, A.N . . 
West Coast of Cà .ecocossessssass | lele | 4 1 ò| May o + | ee $5t.' 5% Northern Lt., Powar & Coil 5*» GL "Bis. 19) —2) ` TN a l^ ee T 
Do. 4 per Cent. 95 —33 | 4 | 7 | Jan, July | | .. [3t | E19 : River Plate Elac. Co. Ord. Stk. 217 —227, 4 8 O'A a) 4. 
West India & Panama ...scseseanesse| 33 —3} | 3 14 O | May, Nov 3l, 3 ir |3t. | 6? Do. 6 per Cant. non-Cum. "Bret! Stk...| 108 —103 | 5$ 10 0, +l cove | 195). NBL 
Do. 6 Cent. 1st e D OD GD ep oe 10 —10j S 14 0 May, Nov lds l3 3t 5% | Do. 5 per Cent. D3b. Stock . eeoecacece 102 —102 | 4 18 0 Jan, July el $ p 
Do. 6 necem 3110. 6 iD 0 | May, Nov. e| ce m $5 ! Shawinigan Water & P. Co. 8100 Sap. Sa | 133 ~—142 | 4 d 9 Sa 0 b 
ow Pa run aas ms "CIR | 5'2 9| MnjuOD | 13%) 133 iS Da ipaa Me ERE ioa a 7 6| Me po ii 
acd cud Stock (red) «..| 95 —077 |4 2 9 | Juas Osee |. + * |^. | dtt% } Toronto Power Co. 44% Db. Su a» a ew oo 381—130 49 6 " es |.» »e 
ion Tslograph Fdg &R.E.Badi 374—100 4 3 OIA læ o! c] 3} AS 8 Victoria Falls Po wsr Co. Pref. ae e e i-cH |6/8 O! Jan, jJuy  -— - 
t No: ‘allowance has been made for accrued interest or redemption, t Ex. Dividend, 
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PEE AE poscis 2 Pu e us disadvantages have now been overcome ; and it would seem 
Electric Traction in Europe. Electricity [Kapp] The that at present the principal obstacle in the way of electric- 
ANSCUSIION «ceo ca ive es 956 Evolution of Ethers and : . . : - 
Kinematographie Recording Ether Phenomena (Dilks]. cooking develop meni T the Innate conservatism of the 
o Ballistic E Physical Some Factors in Parallel Opera- British housewife, which it will be agreed is a problem much 
nomena with: the Aid ot tion—Discussion .........-. 972 | more easy to tackle. Indeed, as we have recently pointed 
the Direct- ui Quenched. The Th ot Commutati : À 
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es ca y UN ey : et Wee ee 97g | Of the cook and to a less degree than is sometimes sup 
n Sctentiric WORK ...... LEGAL INTELLIGENCE ........ 979 | posed upon the type of apparatus used. On the other hand, 
EVIEW3 .cccccccccsccces —- . ; : 
The Science of Illumination '5 The Electrician" Commercial greater insistence might well be placed on the coolness, 
[Bloch and Clinton) Lec and Industrial Section ..931-994 | convenience and cleanliness of electrical apparatus. These 
: | are points to which a willing ear will be lent, while every 
NOTES. effort should be made to instruct the housewife to use the. 


l TREC apparatus in the best possible way and to convince her that 
The Commercial Aspect of Electric Cooking. electricity is not so closely connected with black magic 

Tuose who have read Mr. C. H. Worpincuam’s recent | as she supposes. We also feel that too much time should 
article in “‘ The Journal of Gas Lighting " and also the Paper | not be given to decrying the apparatus of our competitors. 
presented by Mr. T. P. WinwsHuunsr at the Birmingham | This is not good tactics. If the public are properly ac- 
Section of the Institution of Electrical Engineers on | quainted with the advantages of electric cooking they will 
Wednesday last must have been struck by the points of | not be slow to draw the right moral, and that is what we 
agreement and difference which these two Papers exhibit. | want. But it is not all we want. There are other fields. 
In the opening paragraphs of his Paper Mr. WiLMSHURST | And we regret to see tliat in spite of his optimism, Mr. 
confirms Mr. WorDINGHAM’s opinion that the question of | WiLMSHURST still fears for the future of electricity in certain 
the lighting system which is to be used may now be con- directions ; and, particularly as regards the heating of water, 
sidered settled. Here electricity seems to hold undisputed | his views are very general. However, as we said last week 
sway. Mr. WILMSHURST’S experience in, Derby is that all | it is dangerous to prophesy that the hot-water prohlem will 
new houses are being wired for electric lighting to the | not be solved ; indeed, seeing how many difficulties elec 
exclusion of gas, even though the cost of doing so is greater; | trical engineers have overcome within recent years, there 
this increased expenditure being more than set off by the | seems to be no reason why they should fail at this. It can, 
enhanced letting value. On the question of electric cooking, perhaps, scarcely be said that Mr. WinLMsHURST has pro- 
however, Mr. WiLMSIURST bv no means agrees with the | duced an epoch-making Paper; nevertheless, it is a dis- 
limitations laid down by Mr. Worpincuam. On the con- tinctly useful one, as showing the great progress that has 
trary, he points out that although the progress of electric | been made in electric heating and cooking, and as indicating 
cooking was at first impeded both by the poor design of | the altered standpoint of central-station engineers towards. 


apparatus and by the fact that station engineers did not look these problems. For these reasons it is most welcome. 
| 
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European and American Views of Traction. 

In this week's issue we give an account of a discussion 
before the American Institute of Electrical Engineers on a 
Paper by Mr. C. E. EvELETH describing his impressions of 

‘electric traction in Europe, in which it will be seen that 
Mr. E. ErcuEL contends that impressions during a trip of 
investigation may be somewhat misleading. Possibly the 
American engineer has a tendency to consider that progress 
in Europe is not so considerable in this line of work as it is 
in America, owing to the fact that the work is not always 
on so large a scale. In regard to this, we think it should be 
remembered that there is inevitablv more variety in Europe 
than in the United States. In Europe every nation makes 
its own experiments, and the number of firms capable of 
dealing with electric traction schemes is quite considerable. 
The United States, on the other hand, forms one country 
in which there are two main manufacturing concerns from 
the traction point of view. In Europe the opinions held 
in one country are not necessarily those favoured in 
another, and consequently a number of systems may be 
tried, a state of things which is distinctly to the advantage of 
electric traction. We need only give two instances of this. 
In Italy a considerable amount of work is being done in 
three-phase traction. This system is by no means suitable 
for all cases, and would not be generally adopted, but it 
has its advantages under certain conditions. Again, in 
Germany, accumulator railway cars are being used, the 
capacitv of the batteries being such as to permit a run of 
about 60 miles, and even up to 100 miles on one charge. 
What is suitable in one country is not necessarily suitable 
for another, but there is a distinct advantage in having these 
different points of view investigated, and every different 
system given a fair ‘trial. Mr. EvELETH, indeed, seems 
rather to have condemned everything he found in Europe 
which did not correspond exactly with American ideas. 
This attitude is, we believe, one that is not unusual with 
travellers, but is none the less to be deprecated on that score. 
The inhabitants of à country may not always do the best 
for themselves, but, on the other hand, they have the greatest 
chance of knowing what they want. 

Bulk Supply at Salford. | 

Tue decision of the Salford Corporation to take a bulk 
supply from the Lancashire Electric Power Co. marks a 
notable point in the electricity supply business in this 
country. This step has been taken because the boiler plant 
at the present station in Salford :s fully loaded, and con- 
siderable increases of load are expected shortly. The 
‘decision to take a bulk supply having been reached, tenders 
were invited from the Manchester Corporation as well as the 
Lancashire Power.Co. The price offered by the latter was 
so much more favourable than that of the Corporation that 
1t was at once deter. ined to accept it, though there was 
some opposition to this from a section of the Council, who 
maintained that the Manchester offer was not based on the 
same terms as that of the Power Company and that any 
linking up should be with a municipality rather than with 
a company. It is interesting to note under what con- 
ditions the supply is to be given. A minimum load of 
1,000 kw. is guaranteed, with a possible increase to 3,000 kw. 


The supply is to be extra-high-tension three-phase while . 
transformers and rotary converters are to be installed to 
convert to continuous current. No information, however, 
seems to be given as to how the maximum demand is to be 
measured, and it would be interesting to know how this is 
to be done. 


‘THIS scheme may, perhaps, without error be taken as being 
a first step out of that state of provincialism which has always 
adversely affected the electrical industry, and is specially 
noteworthy as taking place in a thickly populated district 
where “ linking-up " is potentially easy. It is, moreover, a 
step which can only tend towards a cheapening of the cost 
of supply and consequent benefit to the industry as a whole. 
The Salford scheme. important as it is, 1s insignificant in 
magnitude compared to the transmission of 20.000 kw. for 
200 miles across the Straits from the Trollháttan Power 
station in Sweden to Copenhagen. In this case energy is to 
be transmitted hy continuous current at 90,000 volts. This 
scheme is of exceptional interest, not only on account of the 
method of transmission, but also on account of its inter- 
national character. A description of the Trollhittan station, 
in whose design there are many points of interest, was 
begun in our last and is concluded in our present issue. 


= 


OEE up — ———————— 
Radio-Telegraph Notes.—It is announced that officials o f 
the U.S. Navy Department have instituted experiments to 
determine the maximum range of the new high-power radio 
station at Arlington, Va. The cruiser “ Salem ” has just left 
upon a voyage across the Atlantic to make observations as to 
the maximum distance at which signals from the Arlington 
station can be received. It 1s fully anticipated that communi- 
cation will be maintained up to 4,000 miles, and that, under 
good transmitting and receiving conditions, Arlington will be 
able to communicate with London, Paris and perhaps Berlin, 
as well as with the station now being constructed at Panama. 


Large Accumulator Tractor.—‘‘ The Times Engineering 
Supplement " describes what is said to be the most powerful 
and heaviest tractor in the world. This has been placed 
in service by the Pennsylvania Railway Co. at Jersey City, 
N.J. It is employed for hauling freight cars between the com- 
pany's station and a pier some distance away, and it will take 
the place of eight heavy draught horses formerly employed 
for this work. It weighs 28,850 lb. and measures 22 ft. long 
and 8 ft. 6 in. wide. The tractor is operated electrically, and 
is provided with 80 storage batteries, with a capacity of 40 
hours at the normal discharge rate. 


Composition of Steel for Use in Dynamos.—‘ The 
Engineer " reports some information given by Mr. W. Rübel 
on this subject. He states that dynamo sheet steel should 
be free from manganese, silicon, and phosphorus, whilst slight 
contamination with carbon and sulphur would be less in- 
jurious. The addition of spiegeleisen during the refining 
should therefore be avoided, whilst copper—1 or even 3 per 
cent.—may be added to the steel to act as deoxidiser. The 
refining is effected first in a basic and then in an acid converter 
—the order may be reversed—or in an electric furnace. 


Cable Interruptions and Repairs. 

Date of UN E Date i Repair. 
Latakia—Palura ............... May 26, 1910 
Scalamova—Samos ............ April 21, 1912 — 
Marmariza—Hhodes............ April 21, 1912 — 
Bessika— Tenedos .... April 24, 1912 — 
Poulocondore— Pontianac...... July 5, 1912 — 
Tokyo Quam ....... ...... Sept. 10, 1912 
Bathurst— Dissao .............. Feb. 11, 1914 Feb. 27, 1913 
Leinnon—Salonika ............... Feb. 26, 1913 — 
Zante —Canea ... ........ suse Feb. 25, 1913 — 


Zante —Patras (1 and 2 cables) 
Bonny— Duala (closed) 


Feb. 25, 1913 


—- 
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Long-Distance Telephones on a Steamer.—According to 
the “ Telephone Engineer” the Hudson Navigation Co.’s 
new steamer ‘ Berkshire," now under construction, will, in 
addition to other up-to-date appointments, have a telephone 
in every stateroom, in the saloons, pilot house, engine room, 
&c. In all, there will be 460 telephones connected to a switch- 
board on the steamer, which will give intercommunicating 
service between all parts of the boat. As on the “ Lusitania," 
^ Mauretania" and other ships, the instruments on the 
“ Berkshire" are long-distance telephones, and as soon as she 
warps into the dock, either at Albany or New York, a flexible 
telephone cable connects the steamer with the land system. 


The Marconi Contract.—Following on the previous corres- 
pondence between Sir A. F. King (for the Postimaster-Genera!) 
and Mr. Godfrey Isaacs (for the Marconi Wireless Telegraph 
Co.), Sir A. F. King has forwarded a further letter to the 
company in answer to the communication from the latter 
intimating that they do not consider themselves bound by 
the contract for the wireless telegraph chain after March 1st. 
Sir A. F. King's letter, dated February 24th, is as under :— 

I am d're ted by the Post master- General to acknowl: dg? the reccipt 
of your letter of 20th iust., stating that after the Ist proximo the Marconi 
Company will no longer consider themselves bound by the contract. of 
July 19 last. In reply, 1 am to repiat that the Postmaster-General does 
not share the company's view that they have any right to retire from the 
contract. and to say that he will hold himself free to enforce all his rights 
against the company.—A. F. Risa. 

Transmission Line 245 Miles Long for Ontario.— Accord- 
ing to the *' Electrical World " the municipality of Windsor, 
Ont., has contract. d. with the Hydro-Electric Power Com- 
mission of Ontario for 2,500 H.P. at a rate estimatcd at not 
more than £7:6 per horse-power-year. In connection with 
the contract the Hydro-Electrice Commission, through its 
chairman, has announccd its intention of purchasing a right-of- 
way from St. Thomas to Windsor and the transmission line will 
be compleicd within a year. At present the 110,000-volt 
circuits of the Hydro-Elcetric Power Commission extend only 
to St. Thomas, which 1s 135 miles from Niagara Falls, and the 
extension to Windsor will be in the neighbourhood of 110 

miles long, so that when completed the line between Windsor 
and Nievara Falls will be 245 miles in length, making it one of 
the longest transmission lines in the world. 


Illumination of Steel Works.—In a recent issue of the 
“Electrical World” Mr. B. G. Beck supplies some figures, 


showing the intensities of illumination found necessary in 


some American stcel works in terms of foot- candles. We repro- 

duce his figures below :— 
Rond Wways i issus ex ebavvkeri a Id E up damp QUK eb VOIR 0-1 to 0-75 
Yards and loading stages ............................ 0-3 to 0-5 
Loading In ARTS. access eI qos aee ey 0e Y Re VT TD 0-75 
General lighting of mill buildings .....................  0:4to 0-6 
WATENOUBCS E . Q0:3to0:5 
Inspection t&bles...... ces aee etre epo nr na eese Nona 3:5 

E. 0. e 0:5 to 1-0 

Machine tools, io enestéduuie ose hex Eee ERRORES 5 
i S 4 
Drawing offices ws io cecceececod besos ey MENORES ERTN 4 to 6 


At the rolling mills and furnaces themselves most of the heavy 
work is, of course, done by the light from the hot or molten 
metal, but sufficient general illumination is nécessary to 
work by in between rolling and pouring. 


“Death by Lightning and Electric Currents."—In the 
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course of a lecture which he delivered recently before the ' 
Roya! College of Physicians, Dr. A. J. Jex-Blake said that | 


various suggestions had been made as to the strength and 
nature of the current which should be used and the method 
of its application to the criminals electrocuted in America. 
The upshot of a discussion which had taken place on the 
subject was that-a high-tension alternating current was used 
with large electrodes fixed to the hcad, neck, arms, legs and 
elsewhere ; the current was turned on several timcs in each 
case, and for periods lasting up to 70 seconds or more. Each 
execution lasted from 34 to 8 minutes. Giving some statistics 
as to deaths accidentally caused by electricity, he said that 
in England and Wales 183 persons lost their lives through 
contact with live wires during the first 10 ycars of the present 


. cutting dangerous and expensive, sometimes impossible ; 
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century, while about 200 people were thus killed annually 
over the whole of Europe. 


Public Lighting at Southgate (London, N.).—On the 19th 
inst. the North Metropolitan Electric Power Supply Co. 
invited representatives of local authorities in their supply area 
to view the street lighting at Southgate. Mr. J. Devonshire, for 
the Company, welcomed the visitors. He regretted it was an 
unfavourable night for judging the street lighting, as there was 
a brilliant moon. Mr. E. T. Ruthven Murray, chief engineer 
of the Company, briefly explained the system of supply and 
said a few words about the street lighting. The sub-station 
received its supply from the Brimsdown generating station 
at between 10,000 and 11,000 volts, which was transformed 
to 3,000 volts for supplying sub-sub-stations, and also to 240 
volts for local distribution on the three-phase, four-wire system. 
The visitors were then taken in a special car to see the lighting 
along Green Lanes and Ridge-road, the car eventually 
running to Wood Green. The lamps (50 c.p. incand^scents) 
are suspended in pairs, with ** Marylebone " reflectors, from the 
tramway span wires one on each side of the road. They are 
set about 5 ft. 6 in. from the kerb at a height of 15 ft. to 18 ft., 
and a spacing of about 37 yds. A clock switch controls each 
pair. The general effect is extremely good. There is an 
entire absence of shadows on the roadway, and the illumination 
is verv uniform, with no suggestion of patchiness. The lamps 
are not in the direct line of vision of drivers or pedestrians, 
and there is no glare. 


*'Tae Excitation of y-Rays by the a-Rays of Ionium and 
Radiothorium.’’—A Paper on this subject was read at a recent 
meeting of the Roya! Society by Messrs. J. Chadwick and A. 5. 
Russell. The work on th^ excitation of y-rays by a-rays, 
shown first by Chadwick in the case of the a-rays of radium C, 
has been extended to ionium. A preparation of ionium and 
thorium equal in a-ray activity to 3 milligrammes of radium, 
after purification from all radio-active bodies which emit 
p and y-rays, was found to emit a small but easily detectable 
amount of y-radiation. This radiation is shown to be excited 
by the a-rays, either in the ionium itself or in the thorium 
with which it is mixed. It is a mixture of three types of 
radiation differing widely in penetrating power. The first of 
these has a value of absorption coefficient divided by density 
(4/D) in aluminium of 400 (cm.):!, the second of about 
8-4 (cm.)-!, and the third of 0-15 (cm.)-!, The energy of the 
radiation is mainly confined to the softest type. The value of 
uD for the second type is practically identical with that found 
by Chapman for th: characteristic x-radiation of thorium of 
series L. These results, in light of Rutherford’s theory of the 
origin of the f and y-rays of radio-active substances, point to 
the probability that the three types of radiations are charac- 
teristic radiations of ionium of different series. It has been 
found also that radiothorium emits a small quantity of y-radia- 
tion, but a detailed study of its nature has not been made. 


** The Electric Coal Cutter." —4A Paper on th's subject was 
read at a recent meeting of the West of Scotland Branch of the 
Association of Mining Electrical Engineers, by Mr. J. McCann. 
The author at the outset said that when coatemplating the 
installation of a coal cutter at a colliery the first thing to con- 
sider was what would be gained. While h2 held strongly to the 
opinion that safety should not give place to economy, h^ also 
maintained that a clear case for the latter must be made before 
introducing a coal cutter. It was useless to enter into this 
phase of the question, because the eonditions as a rule differed 
so much; but there were two points which might be men- 
tioned that would reduce the saving to be gained by the use of 
coal cutters. These were: (1) That a very bad roof e 
an 
(2) the saving must be small where the coal was easily won by 
hand. In such a case, indeed, it would be better practice to 
introduce a conveyor if the other conditions were suitable. The 
author then proceeded to deal with the systems of supply, 
transmission and distribution, and the manipulation necessary 
for the bar, chain and disc types of machines. In conclusion, 
Mr. McCann said he had drawn up the following list of “ Don'ts " 
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for the benefit of machinemen: Don't switch on too quickly— 
give the machine time gradually to attain full speed. If the 
load is very heavy, switch on slower, not faster. Don't in- 
crease the size of the fuse because it often blows. It is easier 
to change a fuse than an armature. Don't raise or lower the 
cutting level in quick steps when driving a disc or chain 
machine. The only machine that would do this was the bar. 
Don't force the machine through a hard holing with blunt 
picks. It was quicker, not slower, to change picks, and the 
time was a gain not a loss. Don't omit such trifles as a loose 
screw or a broken spring because it was a small detail. Either 
repair it or report it, because a stitch in time saves nine. Don't 
bury the machine in the cut because of cutting by contract. 


Use of Electric Power in Swiss Factories.—A recent 
Government report dealing with the question shows that the 
use of electric drive in Swiss factories has very largely increased 
within recent years. In 1911, 84-7 per cent. of the factories 
had adopted it. In the district around St. Gall, the great 
centre of embroidery production, electricity is almost exclu- 
sively employed for power. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— | 


Mr. S. W. Melsom contributes an article on the “ Kelvin Double 
Bridge " (p. 963). 

Mr. T. P. Wilmshurst read a Paper before the Birmingham Local 
Section of the Institution of Electrical Engineers on ** Commercial 
Aspects of Electric Cooking and Heating” (p. 964). 

We give an account of the discussion at Birmingham on Mr. A. R. 


Everest's Paper “* Some Factors in the Parallel Operation of Aiter- 
nators ” (p. 956) 


We conclude our account of the power station at Trollhüttan 
(p. 959). | 

A translation is given of a Paper by Messrs. C. Cranz and B. 
Glatzel on “ Kinematograph Recording of Ballistic and Physical 


Phenomena, with the Aid of the Direct-current Quenched Spark ” 
(p. 958). 


Companies’ Meetings and Reports.—Meetings of the Kensington 
& Knightsbridge Electric Lighting Co., North London Railway Co., 
Notting Hill Electric Lighting Co., Underground Electric Railways 
Co. of London and Westminster Electric Supply Corporation are 
reported. 

The directors’ reports abstracted include those of the Aberdeen 
Suburban Tramways Co.. Bath Electric Tramways, Charing Cross, 
West End & City Electricity Supply Co., Oxford Electric Co., and 
Waste Heat & Gas Electrical Generating Stations. 


OBITUARY. 


SIR WILLIAM ARROL.—We regret to record the death of Sir William 
Arrol. the great engineer and contractor, which occurred at his resi- 
dence, Seafield, Ayr, on Friday last. Sir William was born in 1839, 
at Houston, Renfrewshire, and after being educated at schools at 
Johnstone and Paisley, he worked for a short time in the shops of 
Messrs. J. & P. Coats, the well-known thread manufacturers, a firm of 
which some 50 years later he became a director. He served his time 
in a blacksmith's shop at Paisley. and after this worked in several 
towns in England and Scotland in a variety of occupations, returning 
to Glasgow in 1863 to become foreman in the boiler works of Messrs. 
Laidlaw & Sons. In 1868 he set up in business for himself. applving 
himself principally to the construction of boilers. In a short time 
business compelled him to extend his plant, and in 1872 he erected the 


shops which were to form the nucleus of the extensive Dalmarnock 
Ironworks. 
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engaged in superintending the design of various railway electrifica- 
tion schemes for Buenos Aires, Melbourne, the north of England 
and other places. His death will be much regretted by a large circle 
of friends in the electrical world. A memorial service was held 
at Jesmond Parish Church on Wednesday last. 


APPOINTMENTS VACANT AND FILLED. 


The Governors of the Royal Holloway College, Englefield Green, 
Surrey, advertise for a fitter and plumber. Wages, to commence, 
37s. per week. Particulars from the Secretary. 

Liverpool Corporation require a rolling stock and works superin- 
tendent for the tramway department. Salary £350 per annum. 
Particulars from the General Manager. 24, Hatton Garden, Liverpool, 
and applications to the town clerk. Mr. Edwd. R. Pickmere. bv first 
post March 11. Sezan alvertisoment. : 

Messrs. R. Belfield (Ltd.), 3, London Wall-buildings, London, E.C., 
advertise for a draughtsman for an experimental laboratory. 

A laboratory steward end lecture assistant is required for the 
physies department of the Sir John Cass Technical Institute, Jewry- 
street, Aldgate. Commencing salary 25s. to 30%. per week. Appli- 
cations to Dr. R. S. Willows, at the Institute, by March 10. See 
advertisement. 


Mr. C. W. Bentley, assistant manager of the Musselburgh Eleotric 
Tramways Co., has been promoted to the position of manager of the 
company in succession to Mr. A. A. Watkins, who is leaving for the 
Colonies. ; 

Mr. P. Taylor has been promoted to the position of chief assistant 
engineer at Darwen in succession to Mr. J. Boyce. 


eo 


INSTITUTIONS AND SOCIETIES. 


Institution of Electrical Engineers.— Fourth Kelvin Lecture.— At 
the meeting of the Institution of Electrical Engineers yesterday 
evening Dr. R. T. Glazebrook, F.R.S., delivered the fourth Kelvin 
lecture, taking for his subject ‘‘ The Ohm, the Ampere and the 
Volt: A Memory of Fifty Years. 1862-1912.” The lecturer first 
described his personal relations with Lord Kelvin in the late seventies 
until the time when, '' in the Abbey. I was one of those who bore 
our greatest president to his long home." Subsequently Dr. Glaze- 
brook briefly traced the history of the ohm, the ampere and the volt 
from the days of the first Atlantic cable, when there were no stan- 
dards of resistance and the simplest applications of Ohm's law to 
practical problems were hardly known, up to the present time, when 
resistances, currents and electromotive forces are compared with am 
accuracy attained in hardly any other science. The lecture, with 
which we shall deal fully in our next issue, was illustrated by a 
number of most interesting slides, — 

Faraday Society.—The next meeting of this Society will take 
the form of a General Discussion on '* Colloids and their Viscosity,” 
and will be hed on Wednesday, March 12th, in the rooms of the 
Chemical Society, Burlington House. Piccadilly, London. W. The 
meeting will be open to Fellows of the Chemical Society and members 
of the Society of Chemical Industry. the Institution of Electrical 
Engineers, and the Physical Society of London. Others interested 
in the subject desirous of being present should applv to the Secretary 
of the Faraday Society. 82, Victoria-street. London, S.W. The 
president. Dr. R. T. Glazebrook, C.B.. F.R.5., will preside over the 
discussion, The following provisional programme has been arranged: 
Tea will be served at 4 p.m. before the meeting. From 4:30 to 6 p.m. 
the following Papers will be read: ‘‘ On the Bearing of Viscosity 


, on the Study of the Colloidal State," by Dr. W. Ostwald (Leipzig) ; 


Although at first boiler work alone was undertaken. Sir | 


William soon began to take the largest contracts for steel construc- ' 


tional work, bridges, &c., 


J. G. Witsox-Dickson.—We also regret to record the death of 
Mr. J. G. Wilson-Dickson, which took place on sunday last at 
Newcastle-upon-Tyne after an operation. Mr, Wilson, who recent! y 
assumed the name of Dickson, upon inheriting a property in Scot- 
land, was educated at Charterhouse and Trinity Hall, Cambridge. 
After taking his degree, he entered the works of Messrs, Siemens 
Bros. & Co., and subsequently joined the staff of Messrs. Merz & 
McLellan. During the past few years Mr. Dickson has been chiefl y 


“The Determination of the Size of Colloid Particles and the Relation 
of the Size with the Viscosity of Disperse Systems," by Prof. V. 
Henri (Paris): '' Viscosity and the Electro-chemistry of Protein 
Solutions," by Prof. Dr. W. Pauli (Vienna); and ‘‘ On the Rate of 
Coagulation of A HO)! Solution as measured by Change in Vis- 
cositv," by Prof. Dr. H. Freundlich and Dr. N. Tshizake ( Brunswick). 
At 6 p.m. the meeting will adjourn for dinner at the Trocadero 
Restaurant. The discussion will be resumed at 8 p.m., when Mr. 
Emil Hatschek will read a Paper on ** The Mathematical Theory of 
the Viscosity of two-phase Systems” ; Prof. F. G. Donnan, F.R S., will 
speak on "' The Viscosity of Soap Solutions " ; and Dr. S. B. Schryver 
will speak on ‘‘ The Relation of Viscosity to Solubility ” ; Prof. W. 
Nernst, Prof. W. M. Bayliss, F. R.S., and Prof. W. B. Hardy, F.R.S., 
will also take part in the discussion. The subject will then be open 
for general discussion, 
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Yorkshire Section of the Institution of Electrical Engineers.— The 
annua) dinner of this section of the Institution of Electrical Engineers 
was held last Friday at the Hotel Metropole, Leeds. Mr. Wilson 
Hartnell, presided. The company included Messrs, W. Duddell, F.R.S. 
(President of the Institution), A. G. Lupton (Pro-Chancellor of the 
University of Leeds), T. Harding Churton, R. Hammond, J. F. C. 
Snell, H. Dickinson and Ald. R. Smithson, Messrs. W. Judd ( Vice- 
President), J. E. Kingsbury, E. K. Clarke, W. B. Woodhouse and 
P. F. Rowell were also present. 

After the loyal toasts had been honoured, Mr. A. G. Lupron proposed 
the toast of ** The Institution of Electrical Engineers,” saying the satis- 
factory state of its finance was an indication of its sound progress. He 
compared the Institution with the Trade Guilds of old which had done 
good work in the past ; but the Institution, working on the wider basis 
of science and art, was destined to accomplish greater achievements, 
particularly in the propagation of the peace of the world. In this con- 
junction he mentioned the excellent services done by the president as 
hon. secretary of the International Committee of Electrical Units. 

Mr. W. DvbbELL, in reply, said the Institution of Electrical Engineers 
endeavoured to continue in the traditions of the Old Guilds by advancing 
the interests of all its members. He was, therefore, glad of this oppor. 
tunity of meeting the Yorkshire Section, as local sections did sterling 
work towards this end. He confirmed the satisfactory state of the 
Institution's finance, and emphasised that the work of the International 
Committee of Electrical Units was bound to helpto a better understanding 
with our foreign colleagues, thus furthering the cause of universal peace. 
He ex pressed the hope that many British engineers would avail themselves 
of the invitation they had received to go to France. 

Mr. R. HAMMOND proposed the toast of ‘‘ The Yorkshire Local Section." 
He said this section had cause to congratulate itself on its engineering 
ability, for amongst the 12 works giving the lowest rate per unit, York. 
shire was represented by four. Substantiating this statement, he quoted 
Leeds supplying power at 0:44d. per unit, Sheftield at 0:481., Keighley 
at 0:524. and Bradford at 0:54d. The average rate at which electricity 
was supplied was lowest in Yorkshire, being from l:2d. to 1:37d. per 
unit, Keighley heading the list with 1:05d. These were results York- 
shire could be justly proud of. Mr. Witson HARTNELL replied. 

The toast of '' The Electrical Industries" was proposed by Ald. 
SMrTHSON, who referred to the success of the trackless tramways in Leeds. 
"They were able to run these cars at 6d. per mile. 

Mr. J. E. KivcsBUvRY, responding, said that, while electricity had 
displaced many valuable industries, such as Sheffield plate, generally 
speaking, it tended in a wonderful manner to raise the standard of life 
and to increase refinement. It owed its marvellous success and rapid 
progress in all departments of engineering to the fact that it allowed 
things to be done more economi:& ly and infinitely better. 

In the course of the evening Mr. Harold Dickinson, the retiring hon. 
S^cretary, was presented with three silver candlesticks by Mr. Wilson 
Hartnell on behalf of the Yorkshire Local Section in appreciation of the 
untiring and valuable services he had rendered. 


4 British Association.—The arrangements for the next meeting of 
this Association, which is to take place next September in Birming- 
ham, seem to be well advanced. The appeal for financial help 
has met with an excellent response, and the funds thus obtained will be 
sufficient to meet the greater part of the expenses of the meeting. 
Arrangements for entertainments are also in a forward condition. 


Royal Society of Arts.—Two lectures will be delivered before this 
society by Mr. F. W. Goodenough, on'* Coal Gas asa Fuel for Domestic 
Purposes," on Mondays, March 3 and 10, at 8 p.m. In the first lec- 
ture Mr. Goodenough will deal with the substitution of gaseous for 
solid fuel in the home considered from the points of view of (a) public 
health ; (b) of personal health and comfort; and (c) of domestic 
economics and labour-saving. He will also discuss the relation of 
heating to ventilation. The second lecture will be devoted to the 
question of gas for cooking purposes, and hot-water supply, and the 
miscellaneous domestic applications of gas. 


International Congress of Cold.—The third International Congress 
of Cold will be held in the United States from September 14th to 24th, 
under the auspices of L'Association Internationale du Froid. The 
Congress will assemble in New York and will then proceed to Wash- 
ington, where they will be welcomed by the President of the United 
States. Subsequently they will visit Chicago, where the meetings 


will be held, and Milwaukee. , Those wishing to take part in the. 


Congress are requested to communicate with the Secretary at 9, 
Avenue Carnot. Paris, 


EDUCATIONAL NOTES. 


University of London, University College —A memorandum has 
been issued by University College, with the sanction of the Senate 
of the University of London, giving details of various developments 
for which a sum of £200,000 is required. A portion of the money is 
required for the extension of the college site and buildings. The 
original scheme of the buildings has remained incomplete, but a 
generous donation recently from an anonymous friend of the college 
has made it possible to make a start towards the completion of the 


main quadrangle. Funds are also needed for a ceremonial and 
examination hall, and for new chemical laboratories, the Institute 
of Medical Sciences, the School of Egyptology, the library, and the 
development of the mechanical, civil and electrical engineering depart- 
ment. 

A course of four lectures on “‘The Theory of the Solid 
State" will be given at University College by Prof. W. Nernst, 
Professor of Physical Chemistry and Director of the Institute of 
Physical Chemistry in the University of Berlin. The first. lecture 
will be held on Thursday, March 6th, at 6 p.m., when Sir William 
Ramsay will take the chair. The remaining lectures will be held on 
Friday, March 7th; Monday, March 10th; and Tuedsay, March 11th, 
at 5 p.m. 


South-Western Polytechnic Institute, Chelsea.—Sir C. Alfred Cripps 
will present the prizes and certificates to the students of evening 
classes and day college of the South-Western Polytechnic on March 
14, at 8o'clock p.m. The laboratories and workshops, including the 
new building, will be open to public inspection about 9:15 p.m. 


ARRANGEMENTS FOR THE WEEK. 


a 


FRIDAY, Feb. 28th (to-day). . 
PHYSICAL SOCIETY OF LONDON. 
ó p.m. Meeting at King's College, Strand, London, W.C. Agenda: 
“ Interference by Röntgen Radiation," by Prof. C. G. Barkla, 
F.R.S., and Mr. G. H. Martyn; '' Alternating-Current Magnete,” 
by Prof. E. Wilson ; '' A Graphical Method of Optical Imagery,” 
by Mr. W. R. Bower. 


ROYAL INSTITUTION. 
9 p.m. Meeting at Albemarle-street, London, W. Discourse on 
* Active Nitrogen," by the Hon. R. J. Strutt, F.R.S. 


SATURDAY, Mar. 1st. 
ROYAL INSTITUTION. 

3 p.m. Meeting at Albemarle-street, London, W. Lecture on '* The 
Properties and Constitution of the Atom," by Prof. Sir J. J. 
Thomson, O.M., F.R.S. Lecture IV. 

MONDAY, Mar. 3rd. 
SOCIETY OF ENGINEERS. 

7:30 p.m. Meeting at the Institution of Electrical Engineers, Vic- 
toria Embankment, London, W.C. Presidential Address by 
Mr. A. Valon. 


Roya SOCIETY oF ARTS. | 
4 p.m. Meeting at John-street, Adelphi, London, W.C. Lecture 
on "' Uoal Gas as a Fuel for Domestic Purposes,” by Mr. F. W. 
Goodenough. Cantor Lecture I. 
TUESDAY, Mar. 4th 
INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at the Institution of Mechanical Engineers, 
Storey's-gate, London, S.W. Paper '' Notes on City Passenger 
Transportation in the United States," by Mr. G. D. Snyder. 


RONTGEN SOCIETY. 
8:15 p.m. Meeting at the Institution of Electrical Engineers, Victori 
Embaikment, London, W.C. Papers on ‘ The Physiological 
Effects of the Magnetic Field,” by Dr. H. Lewis Jones, and on 
“ The Rationale of the Static Current," by Dr. H. Humphris. 
WEDNESDAY, Mar. 5th. 
STUDENTS’? SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on “ Electrical Heating and Cooking Apparatus," by Mr. S. M. 


Hills. ; 
THURSDAY, Mar. 6th. : 
INSTITUTION OF ELECTRICAL ENGINEERS. 
§ p.m. Meeting at Victoria Embankment, London, W.C. Paper on 


'" Recent Developments in the Street Lighting of Manchester," 
by Messrs. S. L. Pearce and H. A. Ratcliff. 


FRIDAY, Mar. 7th. 
Roya INSTITUTION, 
9 p.m. Meeting at Albemarle-street, London, W. — Discourse. on 
“ Photography of the Paths of Particles ejected from Atoms,” by 
Mr. C. T. R. Wilson, F.R.S. 
SATURDAY, Mar. 8th. 
Rovar [NSTITUTION. 
3 p.m. Meeting at Albemarle-street, London, W. Lecture on 
“The Properties and Constitution of the Atom," by Prof. Sir 
J. J. Thomson, O.M., F.R.S. Lecture V. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. LEAF. 
The following orders have been issued for the current weck :— 
Monday, March 3rd, A Company.—Recruit Training, 7 p.m. to 10 p.m. 
Company Training, 7 p.m. to 10 p.m. 
Tuesday, March 4, B Company.—Company Training, 7 p.m. to 10 p.m. 
Thursday, March 6, C Company.—Recruit Training, 7 p.m. to 10 p.m. 
Company Training, 7 p.m. to 10 p.m. 
Friday, March 7, D Company.—Company Training, 7 p.m. to 10 p.m. 
Saturday, March 8.—Headquarters will be opened from 10 a.m. till 12 
noon for regimental business. 
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ELECTRIC TRACTION IN EUROPE. 


In our issue of July 19th last we discusscd in a leading 
article a Paper read by Mr. C. E. Eveleth before the American 
Institute of Electrical Engineers. We now give below an 
abstract of the discussion which took place on this Paper. 


Mr. B. G. LAMME said that one important point brought out by Mr. 
Eveleth was the small drawbar pull in European locomotive practice. 
The drawbar pulls, even in the case of the largest electric locomotives, 
were relatively small, compared with what was found in everyday prac- 
tice in the United States. For instance, in the case of one of the largest 
foreign electrifications, 30,000 lb. was the largest drawbar pull contem- 
plated. This might be compared with some of the results obtained in the 
United States. Take the Hoosaz Tunnel electrification, for example, 
whcre the locomotives were able to develop 22,000 Ib. continuously, and 
72,000 lb. during starting and acceleration. These locomotives would 
start and pull 2,000-ton trains through the tunnel, using only a single 
locomotive. Some of the terminal electrifications in New York City 
would also compare well with the Hoosac Tunnel in tractive effort. Also, 


the Sarnia Tunnel locomotives, which handled through-service largely, | 


had gone up to tractive efforts as high as 98,000 Ib. by actual measure- 
ment. These locomotives would develop tractive effort up to a point 
where they slipped the wheels; even though the locomotives were rela- 
tively heavy and had all their weight on their drivers. Considering 
electrifications in Europe, as a whole, with the exception of the Giovi 
electrification, they were not very extensive and, to a certain extent, 
much of the locomotive work was experimental. Allthe European work 
combined might be said to be hardly comparable with some single instal- 
lations in tle U.S.A., such as the New York Central, the Pennsylvania, 
or the New Haven installations. The Simplon Tunnel electrification had 
been very much advertised. It was an excellent piece of work, but when 
considered as a whole it was comparable with some of the tunnel work 
which had been done in the United States. ‘For instance, the Sarnia Tunnel, 
with 3,300 volts on the trolley, the same as the Simplon Tunnel, had a 
service which was probably equivalent to that of the Simplon. Then 
there was the Cascade Tunnel with 6,600 volts on the trolley, against 3,300 
on the Simplon Tunnel. Also, there was the Hoosae Tunnel, with 11,000 
volts on the trolley. All these tunnels were roughly comparable with the 
Simplon Tunnel and in some respects their electrical problems were 
more difficult. Among the electrifications in France, the Midi had been 
mentioned and commented on as being experimental. As far as loco- 
motives were concerned this was an experimental electrification. They 
had bought five or six different types of locomotives with the intention 
of finding out which tvpe suited them best, but the principal elec- 
trification at present was in motor cars, of which they had bought 30 
equipments of four 125 H.P. motors cach, with the intention of putting 
them into regular service before the locomotive problem was decided. 
The important immediate service thus would be with motor cars, which 
were not experimental, and the extended service of the road, which was 
eventually to cover 250 miles, was to be carried out with electric loco- 
motives. Of these locomotives, the construction of one, or possibly two, 
had been placed with the foreign representatives of American companies, 
and would probably be built along American lines, while the others would 
be built principally by German or Swiss companies, or by their French 
allied companies. In Switzerland, the Loetschberg Tunnel electrifica- 
tion was the most interesting of the later ones, and here they had in- 
stalled two or three different types of locomotives. According to re- 
ports, the Oerlikon locomotive had, so far, been the most successful one. 
This was a combined gear and side-rod type of locomotive. It had been 
inspected by a number of American engineers, who had reported that it 
was apparently very successful. It was operated on 15 cycles, where 
vibration due to low frequency was more likely to appear, but there 
seemed to be no vibration whatever in this locomotive, which was rather 
unexpected, for there did not appear to be any provision in the way of 
springs or cushions to take up vibration. This absence of vibration was 
possibly due to the fact that the motors ran at relatively high peripheral 
speeds, and this, with the combination of gears and side rods, allowed 
vibration to be damped out. A very slight movement at the periphery 
of a high-speed armature of a geared outfit might serve to take up a con- 
siderable amount of the vibration. In the Loetschberg installation 
there was one German locomotive installed which had to be taken out for 
reconstruction. It was a side-rod type purely, and it was reported that it 
vibrated very badly and that the commutation was relatively poor. 
With the side rods only the motor was necessarily of relatively low speed, 
and thus the tendency to dampout vibration by the high speed of the motor 
was lost. In Germany, the single-phase locomotive had been advocated 
almost exclusively. They had lately been encountering some trouble 
from vibration on the locomotives. In some cases this was pretty 
serious, but if they attempted to pull anything like the American loads 
in the way of accelerating tractive efforts the vibrations of the appara- 
tus would probably be excessive, or even prohibitive, in some cases, 
unless suitable cushioning means were provided for taking up this vibra- 
tion. In some of the German locomotives a single very low speed 
motor was used, of the same speed as the locomotive axles, to which it 
was connected by side rods. One reason for this low speed lay in the type 
of motor used by some of the companies—namely, the repulsion type or 
some of its modifications. Usually, where a repulsion motor was used, 
the motor could run above synchronous speed only to a comparatively 
slight degree without serious sparking. Consequently, normal operation 
was around synchronous speed or below. As fairly large capacity motors 


were used for this locomotive service, and as the armature voltage of such 
motors was always relatively low, they must have a comparatively large 
number of poles. This large number of poles, with the low frequency of 
15 cycles, meant a relatively low synchronous speed, or a speed not far 
from that of the driving axles, so that, if geared a low gear ratio would be 
required. In consequence, a relatively small number of very large 
motors was used, with direct connection to the drivers by means of side 
rods. The alternating-current ; eries type of motor, however, was not sub- 
ject to any particular disadvantage in running above synchronous speed, 
so that in general this tvpe of motor was usually geared to the axle, and 
when operated on 15 cycles, usuallv ran very considerably above syn- 
chronism under normal conditions. The series tv pe of motor or some of 
its modifications, therefore, had a very considerable advantage for this 
class of service. In Germany they were introducing too many fads in their 
apparatus. For instance, one was to regulate the spced of the motors by 
“ rocking " or “ shifting " the brushes on the commutator, and in this 
way to save the weight and cost of the usualcontroller. But withthese 
schemes they were liable to run into various difficulties before they got 
through. In the United States they had found that they were limited in 
the capacity which they could get out of the locomotive equipments, by 
the permissible limiting speed conditions. If, for instance, an armature 
peripheral speed of 7,000 ft. per minute was chosen then it was recog- 
nised that this speed must be considerably below what would be obtained 
at times, because it was known that the limits set were exceeded, not 
infrequently, even when contract guarantees set & positive limit to the 
speed at which the apparatus was to run. They were obliged, therefore, 
to allow a considerable margin over guarantees, simply because, in prac- 
tice, the guarantees were not adhered to strictly. In European practice, 
however, they kept within the limits more strictly, and for that reason 
could go to higher armature peripheral speeds. Maximum armature 
peripheral speeds of 9,000 ft. (2,743 metres) per minute were apparently 
not uncommon in some European railway work. This point must be 
taken into account in comparing the relative capacities of European and 
American equipment, &c. In Europe a small number of large motors 
seemed to be preferred, on the single-phase locomotives. In the United 
States the tendency was rather toward a large number of small motors for 
such work. For instance, in the more recent New Haven locomotives, in 
place of cach of the four large motors, there were two smaller motors, each 
of nominally half capacity. The reason for this was partly in the elec- 
trical conditions, but was largely due to mechanical reasons. With 
individual motors of high power, if spur gears were used, two pinions were 
required, one at each end of the armature, and each of these pinions must 
line upexactly with the two gears on the driving axle. In order to obtain 
proper alignment of the gears and pinions, there should really be some 
adjustable arrangement between the gears, or there were likely to be 
undue gear stresses ; but by splitting the large motor into two smaller 
ones, placed side by side, their pinions might mesh with one large gear, 
and no special alignment was required, and at the same time a single 
gear was used instead of two. By this arrangement, a very considerable 
saving in weight was secured, principally in the mechanical parts, and 
the arrangement was mechanically simpler and better. There was one 
point in connection with the 3,500- volt direct-current generator used in 
some of the English tests mentioned by Mr. Evcleth. He (Mr. Lamme) 
had had some experience with 1,500-volt machines with a single commu- 
tator, and would never have any great liking for a 3,600-volt constant 
potential machine with a single commutator. If 3,500-volt direct- 
current was wanted, at least two machines should be used in series. Such 
a machine with a single commutator was a difficult and awkward one to 
build. . . 

Mr. E. F. W. ALEXANDERSON remarked that a year ago he visited 
several of the European manufacturers in Germany, Switzerland, France 
and England, and wished to confirm the opinion expressed by Mr. Lamme 
that the work that had been done in electrification in the United States 
was considerably ahead of the work in Europe. As to the types of loco- 
motives that were now being developed, it was interesting to see that the 
type of construction that was being favoured was rapidly changing 
towards the tvpes which are at present favoured by American designers. 
Mr. Lamme referred to the preference for repulsion motors as being re- 
sponsible for the choice of locomotive types employing low-speed gearless 
motors. He believed, however, that the type of motor had had very 
little influence on the selection of type of locomotive, and that the ulti- 
mate development would be the combination of the locomotive tvpe and 
the motor type, each of which was per xe the most suitable. There were 
two manufacturers who had been for years advocating the use of the re- 
pulsion motor exclusively, one the compensated repulsion motor of one 
kind. and the other a repulsion motor with brush shifting control. The 
repulsion motor was a slow-speed motor, and a very excellent motor, for 
that matter, when used in the right place, but it was interesting to see 
that the European manufacturers who had been advocating the repulsion 
motor as the principal form of locomotive motor were abandoning it. The 
Loetschherg locomotive originally built with repulsion motors had such 
proportions that it seemed almost impossible that it could be used, and 
he understood that it had been abandoned. The same was the case with 
a locomotive built for the Midi Railway with repulsion motors of the other 
tvpe. In looking over the machines of later design built by the various 
manufacturers it was interesting to note they were all of the tvpes which 
had been for some time favoured by American designers; in other 
words. some form of series motor, with a commutating field as the normal 
running connection. The repulsion motor connection was very useful 
for starting purposes, and this form of starting was being adopted by 
some of the European manufacturers, whereas the method of using & 
esistance lead was used by other manufacturers. He did not want to 

dvocate any one of these methods in preference to the other. It had 
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the Pennsylvania Railroad. 
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Wen catavlirthed that the resistance lead method, as well as the repulsion- 
mowr method for starting was successful, but as for running connection 
at high speed there was nothing at present which was accepted as feasible 
except some form of series motor. : 

Mr. W. B. PorTER thought that Mr. Eveleth’s Paper and Mr. Lamme’s 

remarks indicated an activity among European engineers very creditable 
to the development of the art, but perhaps open to question in some 
instances as to the economic results. The conditions broadly affecting 
the choice of system for railways in the United States might so far differ 
from those in some parts of Europe as to render misleading any direct 
comparison. "The initial cost and cost of operation were items generally 
regarded in America as paramount to an arbitrary preference for any 
particular system, hence the natural result had been the development 
of what might be called local standards rather than attempts to subordi- 
nate the economics to one general standard. Several references had 
been made to the differences in. European and American practice as 
regards the development of the electric locomotive. The side-rod 
method of drive, which had been so generally used abroad, was well 
represented in the l nited States by the powerful side-rod locomotives of 
Mounting the motorsin the locomotive frame 
had the advantage of raising the centre of gravity of the spring-su pported 
motors and provided more space for the motor design. There was 
reasonable question, however, whether direct connection with side rods 
would be found so satisfactory as a combination of gears and s:de rods, the 
motor being geared to the jack shaft and the jack shaft connected to the 
driving wheels by parallel rods. This construction permitted the use of 
lighter motors, eliminated the upward thrust of the armature bearings 
and reduced the number of crank centres that had to be maintained in 
alignment. The methcd of drive using both gears and side rods appeared 
to be receiving greater attention both in ths United States and Europe 
and for motors carried by the locomotive framing it might reasonably 
become the preferred practice. Differing from European practicein direct- 
current locomotives and a further development of the bipolar locomotive 
originally furnished bv the New York Central, was the new eight- motor 
locomotive with bi-polar motors having all axles equipped and acting as 
drivers. With this construction the total weight had been reduced and 
the tractive power and motor capacity increased. Mr. Eveleth men- 
tioned briefly the self-propelled motor-car as used in Europe. More, 
perhaps, had been accomplished in the United States, considering the 
size of cars, speeds and distances operated. It was a type of equipment 
well adapted to fill in between main-line service and the electric trolley 
car, and the more general use of self-propelled cars might reasonably be 
expected on the railroads of the United States. 

Mr. Evaen EicHEL, in a written communication, asked to be permitted 

to make a few statements regarding this Paper, which showed that even a 
very good engineer could be greatly deceived by impressions gained on a 
short visit to a large foreign territory. An initial mistake in making an 
investigating trip wus the omission of trying to get in advance as many 
data as possible about the subject to be studied. The technical Press 
was nowadays so instructive that main facts of great importance could be 
obtained with very little trouble by an earnest study of the articles 
already published. Thus, it would have been very easy for Mr. Eveleth 
to avoid a number of bad errors, stated as impressions, if he had merely 
examired a German electric journal such as “ Electrische Kraft- 
betriebe und Báhnen," not to mention an American publication such as 
the “ Electric Railway Journal." He would not endeavour to point out 
all the mistakes contained in the Paper, but would merely mention a few 
which showed that Mr. Eveleth apparently neither studied the literature 
earnestly nor took great pains to obtain the correct data which he ought 
to have asked for from the proper sources during his stay in Europe. 
Take, for instance, the Rotterdam-Hague-Scheveningen Railway. This 
had a very severe schedule, running four-car trains at a maximum speed 
of 62 miles per hour, the motor cars weighing 51 tons, the trailers 31 tons 
each. "The service did not call for an average stop of about 10 miles dis- 
tance, but, on the contrary, of 2°75 km., amounting to about 1-72 miles. 
It was true that the maintenance costs were rather high. However, this 
was not to be counted against single-phase traction. The maintenance 
costs were rather high on all Dutch lines, owing to the local and climatic 
conditions. The track must be laid on a ground which was of the nature 
of a bog, thus requiring heavy ballasting and expensive maintenance, 
particularly during the first few years. The overhead lines were exposed 
to the damp, salty, seaside atmosphere and must be very well insulated 
and protected against oxidation. The rolling stock was exposed to the 
sharp flying sea sand which intruded into all crevices, causing, particu- 
larly, bearing troubles. "There were in operation in France, besides a few 
smaller systems of street railway character, a number of important 
single-phase interurban lines, for instance, the Chemin ce Fer du Sud 
de la France, a mountain railway operated with 10,000 volts 25 cycles. 
A further system of importance was being built near Libourne, the 
“hinterland " of the famous wine exporting city Bordeaux. It was 
stated from a very reliable source that within a few years about 1,500 km. 
of single-phase county railways were to be in operation in France. This 
was independent of the efforts of large trunk lines, such as the Chemin de 


Fer du Midi, which was experimenting with heavy trunk single-phase 


locomotives for difficult mountain service. The 2,400-volt direct-current 
traction system at La Mure was still an exception, being built by the 
Thury concern, There were only four locomotives in operation, and since 
July, 1903, the date of starting the system, a new traction system of this 
kind had not been placed in operation in France. "Trunk lines pusher 
service and commuter systems of the steam trunk lines entering Paris 
had to labour under difliculties similar to those of the New York Central 
and Pennsylvania with their New York terminals, such as tunnels, low 
bridges, &c., and therefore showed a natural inclination to prefer third- 


‘main trunk-line electrifications. 


‘in March, 1902. 
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rail low pwtential—i.e., direct current—service. The single phase 
Seebach-Wettingen trunk line in Switzerland was started with the specific: 
idea of giving the near-by Oerlikon works an opportunity of developing 
single-phase equipments. It was started in 1903 with a single-phase 
locomotive collecting single-phase current from a trolley wire under 
15,000-volt potential, feeding a 15-cycle single-phase alternating-current 
direct-current motor-generator, the latter operating direct-current trac- 
tion motors on th: Ward. Leonard svstem. This motor-generator system 
was soon abandoned and replaced by ordinary single. phase locomotives 
of various types and designs. The trial line was equipped with various 
kinds of overhead construction and further successful experiments were 


| made with different schemes for overcoming the bad influence of single- 


phase traction in ad'& ent telephone and telegraph lines. All experi- 
ments were very instructive, and facilitated the development of prac- 
tical single-phase trunk-line equipment, the practical results being the 
locomotives built and an order for the Lótschberg line and the orders for 
1] locomotives to be furnished for the electrification on the Rathische 
steam trunk lines with 10,000-volt 16$-cycle single-phase current on the 
trolley wire. The electrification of the famous Gothard Tunnel line (the 
Swiss Hoosac Tunnel on a still larger scale), with its long approaches, was 
also being planned to be carried out with single- phase current, due to the 
good results obtained on the Seebach-Wettingen and other European 
lines operated with single-phase current. The reasons for the discon». 
tinuance of electric service on the Seebach-Wettingenr line were mcre or 
less of local character. The enthusiasm of the Italian engineers for their 
three- phase system was only warranted for the conditions prevailiig on 
those local lines which were at present clectrified, where very low speed 
and the mountainous character of the line, with long down grades, allow d 
making use of power regeneration to a relatively large extent. The 
double trolley, the low trolley potential and the small number of 
running specds of the engines, were not recommendations for three-phase 
traction for long extended trunk lines for high-speed passenger traffic. 
The Italian Government engineers showed great interest in the entire 
question of electrifying trunk lines and were keeping a watchful eye 
upon other European trunk-line developments. They were particularly 
following the German development of single-phase trunk-line electri- 
fication ; they studied, too, storage battery cars and petrol-electric cars 
as means for maintaining regular passenger service upon suburban lines of 
light traffic which did not justify train operation. It was very difficult 
to rectify in a short reply all the erroneous ideas expressed by Mr. 
Eveleth regarding German practice. He could be sure, however, that the 
German: Government railway engineers made a very thorough study of 
the entire question of trunk-line electrification, including, particularly, 
operating expenses, before they decided on the choice of single-phase for 
The German Government railways 
were the most important source of income of the Government, and the 
pennies were turned over two or three times before they were spent. The 
Altona-Hamburg-Ohlsdorf 6,000-volt single-phase electrification was 
operating, technically and financially, very satisfactorily. The roli.g- 
stock comprised about 140 motor cars with two motors‘ of 180 H.P. or 
three motors of 115 H.P. each. The German Government was interested - 
not only in heavy traction, but also in satisfying the demand for 
light trains upon lines of light traffic and for commuter service. There 
were not only benzol-electric cars in operation on the Russian frontier, 
but such cars were distributed all over Germany to try their reliability 
under various climatic and operating conditions. So far the benzol-(a 
heavier oil than petrol) electric motor cars had not proved as reliable as. 
storage battery cars and it was a fact that there were in operation or on 
order a total of but 50 cars of the benzol-electric type. There were about 
three times as many storage-battery cars in operation. The storage 
batteries had a capacity allowing the cars to be run about 60 miles with 
one charge, and a few cars were now being built with larger batteries 
allowing operation over about 100 miles on one charge. The German 
and Swiss electrical manufacturers paid great attention to high-tension 
direct current. The Siemens-Schuckert works, especially, developed 
high-tension direct-current railway work very early. They started, for 
instance, the Cologne-Bonn 1,000-volt direct-current railway in Febru- 
ary, 1903, while the Berlin Elevated was started with 750-volt third-rail 
In 1906 a 2,000-volt goods locomotive servico was. 
started at Moselhutte. In fact, American high-tension direct-current 
practice might be traced to the influence of the German and Swiss prac- 
tice in developing commutating-pole motors, the latter facilitating the 
designing of 1,200-volt traction motors, generators and rotary converters. 
It seems also to be worth while to call attention to the fact that the 
Swedish Riksgransen Railway, which was continued over the Norwegian 
border down to the seaport Narvik, is a very important electrification of 
about 80 miles in length, requiring some of the heaviest locomotives so far 
built, their horse-power output being 1,220 H.P. for the passenger and 
limited trains and two 1,220 H.P. short-coupled engines for the freight 
service. All the above data could be confirmed by reference to reliable 
articles published in the German electrical journals by designing and 
operating engineers of the equipments and plants in question. He would, 
furthermore, like to advise those engineers who were going out on an in- 
vestigation trip to Europe (1) to study carefully the information on the 
principal plants already accumulated in the columns of reliable tech- 
nica! journals, (2) to prepare abstracts which might be confirmed and 
extended during the trip and thus (3) to save considerable trouble and 
time in again collecting the data already at their disposal. The hurry of 
the trip and the foreign language very often caused misunderstandings. 
The wrong impressions received were useless and their bona fide com- 
munication to important bodies such as the American Institute of Elec- 
trical Engineers ought to be avoided in an age which stood for the quick 
exchange of mental progress. etl i 
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.Mr. C. E. EvELETH, in reply, said that Mr. Lamme had brought out 
some interesting additions to this subject by describing more in detail 
some of the installations and locomotives. Such detailed information 
was alwaysinteresting and valuable. Mr. Eichel's discussion was interest- 
ing as typical of the view-point of a German technicaleditor. In general. 
be differed from the author's “impressions” in that he outlined what 
might be done and what it was planned to do in the future rather than 
confining himself to the evidence of things as they were. A specific 
illustration of this difference of point of view was indicated by Mr. 
Eichel's comments on the Rotterdam-Hague-Scheveningen service. The 
statement that the service was not severe and represented by about one stop 
in 10 miles was based on approximately the average distance bet ween stops 
for both the local and express trains, there being three express trains to 
each local Mr. Eichel had given the distance between stations for the 
local trains only. The local trains made a schedule speed of approxi- 
mately 21:5 miles per hour. This schedule could easily be maintained 
by an equipment never running over 35 miles per hour. As a matter of 
fact, although there were eight running taps in the control ranging from 
116 to 360 volts, the drivers rarely w»nt beyond the fourth position, and 
were instructed not to go beyond the fifth except in emergencies. It mic 
be that Mr. Eichel was right in believing that the trains could run 62 miles 
per hour, but they were never allowed to do so in actual service. In the 
United States they were inclined to be influenced more by the’ results 
which had actually been achieved than by theoretical possibilities. 


KINEMATOGRAPHIC RECORDING OF BALLISTIC AND 
PHYSICAL PHENOMENA WITH THE AID OF THE 
DIRECT-CURRENT QUENCHED-SPARK GAP.* 


BY C. CRANZ AND B. GLATZEL. 


It was first suggested by Mach that the photographic recording of 
phenomena which run their course in an extraordinarily short space 
of time—for instance, the motion of a projectile or the explosive 
effect of some substance—could be effected by means of the momen- 
tary illumination obtained from an electric spark. Mach’s method 
was later employed by C. Cranz and K. R. Koch to take a series of 
views dealing with the explosive effect of modern infantry bullets 
and with the series of operations in automatically loading weapons. 
In all these investigations a stationary photographic plate was used 
and only a single spark, so that in these cases only one single instant 
of the process could be recorded, which, however, could be chosen 
early or late. Several stages of a single shot could not be recorded 
in this manner. 

An advance was made by Schwinning, in 1903, when he, by means 
of a method émploying a moving film in conjunction with the dis- 
charging of a number of Leyden jars, one after the other, at definite 
intervals, secured ten consecutive exposures of the same shot. 
Nevertheless, the total number of exposures was small. 

In 1904 L. Bull succeeded in taking kinematographic film pictures 
with the aid of sparks at 2,000 per second, but even in this case the 
number of exposures was insufficient for ballistic purposes. The 
ballistic kinematograph of Cranz marked a further stage in the 
advance, as with this 800 pictures of the same phenomenon could be 
obtained with an exposure frequency of 5,000 per second. This 
apparatus is worked with a high-frequency alternator and resonance 
transformer. The film is stretched over two drums, and runs at a 
maximum speed of 120 metres per second. The picture frequency 
can be varied within certain limits, but when the speed of rotation is 
changed the machine must always be again adjusted to resonance. 

A nearly complete independence of the setting to resonance and a 
quite considerable further variation of the picture frequency, namely, 
from 200 to 100,000 per second, can be secured by means of the fol- 
lowing arrangement for generating the sparks. Before, however, the 
authors enter upon details regarding this method they would like to 
mention two further arrangements, which likewise permit of low, and 
especially of high numbers of sparks being obtained ; these methods 
having been described recently by J. Schatte.t They are as follows : 
A large capacity is charged by means of an influence machine and 
constitutes a reservoir from which a second circuit, consisting of a 
small capacity in parallel with a spark-gap, is charged. According 
to the dimensions of the different electrical quantities, Schatte ob- 
tained a greater or smaller number of sparks. By means of this 
second arrangement exposures of ballistic phenomena were carried 
out in which 9,000 to 50.000 sparks per second were used. The 
method has, however, the drawback, for certain purposes that, since 
with single charging of the reservoir gapacity the energy available is 
limited, the insulation has to be very carefully attended to. 

In developing the method now to be deseribed the authors have 
endeavoured to avoid the disadvantages of the earlier methods, that 


* ‘Translation, somewhat abbreviated, from © Verhandlungen " of the 
German Physical Societ y. | 

f " Zeitschrift. für das gesammte Schiess und. Sprengstoffwesen," 
Vol. VL, p. 261. 1911 ; Vol. VIL, p. 65, 1911. 


is, the difficulties attending the altering of the number of sparks, as 
well as the insulation difficulty. In order to produce the sparks. 
high-frequency oscillations were set up, in the known manner, by a 
“ quenched spark ” gap and oscillatory circuit, connected to direct- 
current supply mains. Fig. 1 shows the scheme of connections. 
C, is a capacity, consisting of a mica condenser variable from 25,000 
to 600,000 cm. The self-induction L, is chosen very small, in order 
to obtain as pure an aperiodic impact in the primary circuit as is 
possible. For the gap a Scheller alcoho! spark-gap was used. The 
secondary circuit, consisting of the self-induction L, and the small 
capacity C, (1,800 cm.), is coupled to the primary, and in order to 
obtain the closest possible coupling both primary and secondary 
inductances are made in the form of flat (paricake) spirals, laid 
directly the one over the other. The spark-gap F is placed in parallel 
with C,, and serves for illuminating (a3 can be seen from the optical 
arrangements shown in Fig. 2), being placed near a concave mirror of 
short focus. This mirror casts upon the objective O a picture of the 
gp, which in turn records upon ‘a rotating film the phenom na thalt 


Fra. 1. 


are visible at the point P. ` The film is laid upon a drum, having a 
Circumference of 89 cm. and which could be driven at à maximum 
Speed of 9,000 revs. per sec. 

Coming now to the question of the electrical dimensions to be given 
to the circuits, the number of impulses in the primary circuit is 
dependent upon the size of the capacity C, which has to be charged, 
and in fact is directly proportional to it ; also upon the direct-current 
intensity and the length of the quenched gap. This last can, in the 
case of the Scheller gap, be very easily changed micrometrically, and 
was chosen so small, with a view to the attainment of high spark 
numbers, that the secondary just furnished a sufficient voltage for the 
illuminating gap. The pressure of the direct-current supply in the 
authors’ experiments was about 700 volts. The number of impacts 
in the primary can then be set in a simple and certain manner to any 
desired value, firstly by altering the capacity C,, and secondly by 
regulation of the direct-current intensity J,. In order to obviate the 
necessity for altering the dimensioning of the secondary when the 
capacity C, in the primary circuit is changed things are so arranged 
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that in the primary circuit a pure shock excitation always occurs. s9 
that no tuning of any sort between the two circuits 1s required. For 
the one part this was secured in the experiments by the excellent 
‘quenching " of the Scheller alcohol gap, and for the other by 
choosing the smallest possible primary inductance L, 

In making up the secondary circuit it is of special imporiance to 
make certain that the illuminating spark-gap is free enough from lag 
to create sufficiently sharp instantaneous images on the rotating, 
film, even at the highest frequencies (100.000 per second). Un- 
doubtedly a hydrogen spark-gap would have been the most suita ble. 
since this has a considerably smaller lag than the spark-gap in air. 
It was, however, not possible to use it, owing to the fact that the light 
intensity available did not suffice to produce sufficiently strong pic- 
tures on the rotating film. For this reason an air-gap was used ‘n 
conjunetion with a powerful air blast. In this way, not only was a 
greater brightness obtained as a result of the increased sparking 


——À e nee 


: THE. ELECTRICIAN, FEBRUARY 28, 1913. 


959 


voltage, but also a reduced lag, in that the conducting metal particles 
were rapidly removed from the path of the spark. Without the air 
blast, at high spark rates the lag was nevertheless somewhat too great, 
so that the images on the quickly moving film lost their sharpness. 
At low spark rates, on the other hand, the blast was not necessary, 
since in such cese the brightness is sufficient and the lag is no longer 
disturbing. The choice of electrode material for the spark-gap is, 
further, of importance, more particularly at higher spark rates; a 
material having a lerge spark-damping should he chosen. Thus 
with magnesium, which was first employed, no good pictures could be 
obtained, but on this being repleced by copper (which has greater 
damping) sharp records were secured. Ase matter of fact, although 
silver has a higher spark-damping, copper electrodes sufficed for the 
highest spark rates employed. 

It might be thought thet the change of spark rate could be carried 
out with the aid of an auxiliery Duddell circuit (Tonkreis), which 
would have the advantage thet one could work with smaller capa- 
cities in the primary circuit. This is, however, not possiblo without 
alterations, since in such cases one does not get single sparks of short 
duration, but actually groups of sparks at greater intervals, so that 
in this way no sharp instantaneous pictures are obtainable (see Fig. 34) 
For this reason the previously mentioned arrangement of the authors 
is preferred, in which the spark rate is changed by varying C, and J, 
Fig. 3B shows the sharp.:ess of picture (of pistol muzzle) obtained 
by thi: means. 

E.cperimental Results.—The photographic records shown in Figs. 4 
and 5 serve not only as examples of the 2pplication of the method 
to the recording of different phenomena of ballistics and physics, but 
also furnish a criterion of the excellence of the method. The shots 
photographed were fired with an automatic pistol with normal loading 
charge (initial velocity about 280 metres per second). The trigger 
could be operated electrically, and its release was effected by rup- 
turing the current, by means of a fall arrangement which simulta- 
neously actuated the uncovering of the object glass at the correct 
instant, and the velocity of which was so adjusted that the rotating 
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film was only illuminated during a single revolution. The employ- 
ment of a gravity-operated release was advantageous in that the 
illuminating spark-gap could be allowed to burn continuously and in 
that way attain a steady condition, in which the separate sparks 
followed one another with great regularity. 

It is advisable to see that the electrode points are as sharp and 
clean es possible. Failing this, smell irregularities in illumination 
easily set in as a result of changes in the sparking potential, especially 
at high spark rates. The number of sparks is, however, either not at 
all or only very slightly changed by this. 

The employment of a pendulum interrupter,as used by Bensberg 
and C. Cranz* for the automatic exposure of the illuminating spark- 
gap end of the firing of the shot, wes found unsuitable in connection 
with this method, because, if the spark-gap is only cut in for a very 
short period (for instance, ¿y second), disturbances due to small 
changes in the initial discharge potentie! can, naturally, make them- 
selves more easily noticeable, so that the regularity attainable in the 
photographic records is by no means so satisfactory as with the con- 
tinuously burning spark-gap. 

Fig. 4 wes taken with 6,400 sparks per second, the muzzle of the 
pistol having a piece of wood pleced in front of it. On the shot being 
fired, this wood gradually split up. This latter phenomenon can be 
seen quite plainly, and takes place at a considerably lower rate, 
since the bullet has already. for some time, left the wood, while the 
splitting-up proccss still goes on growing. At the same time, it can 
be scen thet a relatively long period is required for the wood to fall 
over. 

In Fig. 5 


quencies: 


are shown records of shots teken with various spark fre- 
(a) at 56,600 sparks; (b) at 72,000 sparks per second. The 
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muzzle of the pistol can just be seen, and the bullet together with the 
powder gases is coming out of the muzzle. These records confirm in 
a beautiful wey the esrlier observation, that with steel-coated bullets 
the seeling of the rifled barrel by the bullet is by no mens complete, 

but that 2s a result of the high pressure some of the powder gases pass 
between the bullet and the barrel, and in consequence le:ve the barrel 
earlier then the bullet. Only after a certain interval does the bullet 
follow, and upon this the mess of the powder gases. At the same 
time, the records show quite well tho different velocities of propa- 
gation possessed by the gases and the bullet. In Fig. 5, in 2 distance 
of flight of the bullet of 25-7 em. there are about 72 successive pictures 
of the advancing bullet. If now the velocity of the bullet after 
leaving the muzzle were constant, the series of bullet images would 
have to form a slanting straight line. As a matter of fact, however, 

in some records the authors have found that the line is slightly curved 
in the direction indicating a small decrease of velocity. Further 
experiments are being made with a view to investigating various 
ballistic phenomena which have not, as yet, been explained; and 
the authors hope to be eble to publish their results lèter on. 
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The method can, of course, be used for recording the various stages 
of slowly-proceeding phenomena, such as falling waterdrops, in which 
case a spark frequency of 250 per second has been used ; but it would 
appear to be of greater physical interest to apply it in investigating 
phenomena which run their course with exceeding quickness—for 
instance, in electric double-refraction and similar manifestations. 
For this purpose it is necessary, however, that the method should be 
combined with the Tópler “ Schlieren," in order that the develop- 
ment of inhomogeneities in the bodies placed in the path of the rays 
may be demonstrated. 


THE POWER PLANT AT TROLLHATTAN, SWEDEN. 
(Concluded from p. 921.) 


POWER PLANT. 


The choice of types and designs of the apparatus was chicfly influ- 
enced by the unusually large capacity of the plant, as well as by the 
high requirements as regards service reliability for an installation of 
this importance. Special efforts have therefore been made to secure 
ample mechanical and electrical strength in view of the increased 
risks of pressure excesscs attending such large power-distributing 
plants, and the especially heavy short-circuits to which they are 
exposed. The risks of breakdown have, besides, been materially 
reduced by adopting the cell system all over for the switchgear in the 
power plant as well as in the principal sub-stations. This means, 
first of all, an efficient protection against fire, and an easy access to 
the different parts of the switchgear while the rest is in service. 

On account of the special features of the exciter circuit in the 
Boneretors we shall say a few words about the apparetus pertaining 


D 


960 


thereto. The exciter current is regulated by means of the co-axial 
exciter dynamos which are inserted as boosters in series in the field- 
circuit of their respective generators and are supplied from a separate 
and constant 220-volt source. By working against or in series with 
the supply current the exciting voltage can be regulated between 
0 and 330 volts. At full load the generator field current reaches 
about 250 amperes; it is regulated by means of a field rheostat, 
dimensioned for the exciter field-current dynamos only, which does 
not exceed about 10 amperes. The voltage regulation, which is thus 
effected with a very small contact path holding a large number of 
steps (about 200), attains very accurete results. As a result of this, 
the field rheostats for an 11,000 k.v.a. generator can be contained in 
à frame of about 500 mm. in width, height and depth, which is built 
into the generator bench board and is operated by a handwheel in 
front. The different field rheostats can for group operation have 
their handwhecls interlocked. The switches of the exciter circuits 
ore all eleetrice!ly operated; they are fitted with contacts for in- 
serting à. non-inductive breaking resistance in shunt with the field 
coils while breaking the circuit. 

The general requirements that influenced the choice of the alter- 
nating-current apparatus have already been mentioned. The zero 
points of the 10,000 and 50,009-volt three-phase systems in the power 
station are earthed through non-inductive resistances. The pressure 
between an outer pole and earth can thus in à moment attain main 
voltage value in case of earth connection on one phase. All founda- 
tions, supports, protectign covers, &c., are connected with each other 
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and earthed through strong conductors. All apparatus are tested | 


up to at lcast twice the voltage that can occur during service, i.e., at 
twice the main pressure. Nevertheless, freely suspended conductors 
are placed at a higher distance from earth than prescribed, i.e., at a 
sparking distance equal to about 10 and 4-5 times the norma! main 
pressures of the 10,000 and 50,000-volt systems respectively. 

The new type of insulator, which h*s been employed in the Troll- 
hüttan power plent and principa! sub-stetions. in form sensibly 
differs from the shapes formerly in favour. This insulator, which is 
known as the “ Trollhättan type," or the “ even conic type,” is the 
result of methodical research work to obtain a suitable type from the 
triple point of view of electrica!, mechanice! and economical require- 
ments. The aim of the makers, the Allmänna Svenska E!ectric Co., 
by whom the following information is supplied, has been a larger 
reliability factor, especially with higher pressures. This requires a 
consistently executed design, i.e., à type suitable for standardisation, 
of an equal safety factor and shape for different pressures and uses, 
whether as supporting or as strain insulator, leading through tubes, or 
out-take bushes. The necessity of these requirements is most clearly 
seen in connection with high-tension circuits ; and it is specially from 
about 10,000 volts upwards that the advantages attending this new 
type of insulator are noticeable. A supporting insulator simply 
consists of a hollow porcelain shoe with one or two concentric drop- 
ping flanges near the extremities; a leading-through conduit con- 
sists essentially of two such cones fixed to each other at the bases. 
The requirements set forth for a supporting insulator may be divided 
into electrical, mechanical and economical. As regards arcing 
voltage and dielectric strength, the general rule is that the form of an 
insulator must be such that in high-tension testing arcing-over pre- 
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cedes puncturing. Puncturing is, however, not possible with the 
type of insulator in question. A great advantage attending the 
smooth-coated insu!^tora is their practical insensibility to arcing-over, 
while ribbed or rilled types are easily split by the sparking heat. The 
arcing voltage for smooth-coated insulators corresponds practically 
with the sparking pressure through an air-dielectric—that is to say, 
it lies between the striking pressures, between needle points and 
between plain surfaces. The sparking tests were here carried out 
with dry insulators and two parallel plates as electrodes, placed 
against both ends of the insulator. The test showed that the intro- 
duction of a smooth porcelain surface instead of an air space between 
two conductors only triflingly or not at all decreases the dielectric 
strength. The arcing voltage between two conductors is known to be 
very variable, depending upon their form, and is generally lowest be- 
tween two points and highest between two plain surfaces. The arcing 
voltage between cylindrical conductors or wires lies between these 
limits, and is, with a wire diameter of 5 mm., about equal in value to 
the arcing voltage between smooth-coated insulators. By providing 
these smooth surfaces with flanges, this arcing voltage is decreased — 
in other words, the insulator is made worse. The explanation is to 
be sought in th? considerab!e electro^* ^c density on the outer flange 
borders which h»s the property of ionizing i.e immediate surround- 
ing air layer and consequently reducing its insulating velue. The 
fact that the visible discharges always start from these borders 
points to the same cause. This comparison between smooth and 
ribbed surfaces, of course, only applies to cases where the pressure 
is high enough to cause a possible dissociatión of 
theair. This shows that a split in the porcelain 
is of no disadvantage electrically speaking, as it 
does not mean any reduction of the striking pres- 
sure; this, of course, remains true only as long as 
the fissure is fresh, only filled up with air, and 
contains neither moisture nor dirt. With the 
older insulator types, however, where the whole 
distance between the current-carrying parts is 
not filled up with porcelain and the supporting 
. bracket enters deeply into the insulator body, 
the splitting of en insulator is. as a rule, imme- 
diately followed by a puncture. 

The safety factor is the ratio of the arcing vol- 
tage to the normal working voltage. With 
smooth-coated insulators the safety factor simply 
depends upon the length of the insulator. The 
advantage in this case is simplicity. How to 
establish the degree of the safety factor is a ques- 
tion by itself which can only be solved on experi- 
mental basis. À safety factor equal to 2 may, how- 
ever, be considered as a theoretical minimum, as it 
is known that over-pressures up to twice the work- 
ing voltage can easily occur by opening or closing 
à circuit. Practice further shows that a higher 
safety-factor is, as a rule, required with lower than 
with higher pressures, for larger than for smaller 

plants—which facts have also been established 
theoretically. The insulators for the Trollhattan system were tested at 
twice the main-line pressure at least, which corresponds toʻa safety- 
factor of 3-46. With a view hereto as well as tothe other factors that 
influence the choice of the length or height of an insulator, insulators 
with average sefety-factors of 10 for 10,000 volts and 4-5 for 50,000 
volts have been supplied at Trollhättan and the larger sub-stations. 

The safety factor of an indoor insulator may, under favourable 
conditions, be decreased by moisture, dust, or even—as already 
stated—by fissures. Just as the outdoor insulators are, as a rule, 
submitted to certain rain tests, it is to be recommended that the 
indoor insulators should also be subjected to moisture tests, com- 
paring different shapes. There does not scem to bc any established 
rule for this. Tests on this point were made as follows: The insu- 
lator is placed, with horizontal axis between two plate clectrodes, over 
a pan of boiling water. The steam condenses as it comes in contact 
with the cold porcelain surface, where it forms a thin layer of water 
or moisture. The great number of experiments carried out in this 


. way resulted in a reduction of the safety factor of about 35 per cent. 


for flanged and about 40 per cent. for smooth-coated insulators. 


That such tests should be to the advantage of the flanged shape was 


expected ; the difference of the result between the latter and the 
smooth-coated types is, however, insignificant and smaller than was 
anticipated. | 

An insulator under tension is, so to speak, subject to a double self- 
drving action, partly owing to electrostatic and partly owing to 
electrodynamic influence. The first manifests itself in repelling dust 
or other particles which lic on the insulator surface or come into 
contact with the same by falling. on account of the electrostatic 
charge; the other ection consists in the prompt evaporation of 
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moisture or water drops because of the heat developed on the insu- 
lator surface by the leaking currents. Both these self-drying pheno- 
mena are especially effective with high pressures end are, therefore, 
of great advantage for keeping tho insulctor surfaces clean. This 
applies especially to smooth-coated insulators, with which tho static 
charge 2nd the leaking current are evenly distributed over the whole 
surface. With flange insulators, however, this self-drying action is 
mainly limited to the flange rims, while dirt end moisture adhere to 
the other parts. The method of increesing the creeping surface of 
an insulator by providing it with flenges presents more disadvantages 
than advantages. An insulator should be of uniform electric strength 
all over, so as to obtain the largest. possible insulating strength with 
the least consumption of meterial. The form of the insulator must 
be such as to get the same potentiel per unit of length, inside as well 
as along the outer surface of the insulator, and « uniform electro- 
static density per surface unit. The insulators of the Trollhattan 
type fully comply with these requirements. Both the potential per 
unit of length and the electrostatic density are very low and quite 
uniform ell over. No potential concentrations exerting heavy stress 
on the material itself, or on the surrounding air, arise, es is the case 
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C. Closing Transformer at No Load without Cherging Resistance in 
the Oil Switch. 


D. Closing of the Transformer at No-Load with Charging Resistance 
in Oil Switch. 


Fic. 6.—OscILLOGRAMS SHOWING OPERATION OF CIRCUIT-BREAKERS. 


_ with flanges or different parts of an insuletor luted together. Even 
the so-called noiseless as well es visible discharges, which, besides 
reducing the safety factor, with timo also destroy the surface glaze, 
are done away with, as far as is possible, with the Trollhattan types. 
The hissing sounds often perceived in high-tension power plants fall 
off or are considerably reduced when this type of insulator is used, 
80 far as their cause can be traced to the insulators. The form of an 
insulator must further be such as to be of equsl mechanical! strength 
allover. This is obtained through their homogeneous conical design, 
which enables them to withstand exceedingly high stresses. A 50,000- 
volt Trollháttan-insulator, supported in a horizonte! position by a cest- 
iron plate belonging to a line disconnector, has been hung with about 
l ton weight, which caused the cast-iron plate to break while the 
porcelain remained intact. Besides this large bending resistance, 
this type of insulator is not in the least affected by blows and shocks 
during transport, an advantage deserving attention. 

The conical insulator has cast-iron plugs cementcd in on top and 
bottom. The larger diameter of the bottom plug is of advantage not 
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only for the insulator itself but also for the place to which it is to be: 
fixed, 23 tho mechanical stress per unit of surface will thus be insig-- 
nificant. Tais is of importance, especially with concrete, brick, 
plaster-stone end such.like building materials. The form of.the 
insulztor is suitab!e for supporting light as well as heavy apparatus.. 
The samo top cast-iron plugs cen, within certain limits, be used for 
insulators for different potentiels, which represents en edvantage 
from the standardisation point of view and besides facilitates erection 
and exchanges. One of the most obvious edvantages attending a 
smooth-cozted insulator, end onc which, no doubt, is also the main 
cause of the popularity of tho type, is the easiness of keeping it clean. 
With well-tended instelletions it has become a general practice to 
wipe off the dust from all insuletors and other apparatus periodically, 
sey, for instance, every Sunday. The large saving of time resulting 
from the usc of smooth-cozted insulators is obvious. The relatively 
small consumption of materia! ond slight weight are direct conse- 
quences of the design of these insuletors, which ere al:o marked by 
even strength from an c'ectries! and mochsnicc] point of view. 
Owing to their plain and smooth form, these insuletors are of easy 
make, even for very high tensions, snd can in considerable sizes be 
made in oa» piece. The tools required for their m-:nufecture are 
very simple and the porcelain stands the oven well. The main form 
is unchanged for the insulators for different tensions and purposes, 
which in a very lorge measure fzcilit-tes the standerdisetion of the 
latter as well 2s of other apparrtus. All these fectors contribute to 
the cheapness of this smooth-coated conice! type of insulator. 

All that has just been szid with regerd to the supporting or strain 
insulators applies in the sam? degree elso to lezding-through tubes 
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Fia. 7.—O1L SWITCHES FoR 10,000 Axp 50,000 VorTs iN TROLLHATTAN 
SUB-STATION. 


or out-take bushings. Some supplementary inform tion, however, 
is necessary. With leading-through tubes it cannot be asserted, as 
has been done in dealing with supporting insulators, that puncturing 
is out of the question, and a safety factor against puncturing, of at 
least the same degree as for arcing over, is therefore necessary. A 
puncture from the conductor in the tube to the wall or plate through 
which it leads is in such a case to be avoided. Tne conical form is 
he-e of special adv.ntage for securing a fully reliable safety factor 
egeinst puncturing. What is required, in this matter also, is e form 
of insuletor affording an even electric strength all over. This last is 
obtained by giving. the base of the insulator a sufficient diameter ; 
by rightly selecting the thickness of the porcelain, the width 
of the air space end other material that may possibly be em- 
ployed with due regard to the different dielectric constants of the 
materials ; and by evenly distributing the potential per unit of k ngth 
from outside inwards, so as to get the different component materials 
into constent proportion to their ultimate dielectric strength. It has 
further to be borne in mind thst the air is in this case subject to 
decomposition et a tension considerably lower than puncture value, 
which makes it necessary that the drop of potentia] per unit of length 
be kept proportionally smaller. A wall-cros:ing executed after these 
principles will also have the tension evenly distributed on the outer 
surfaces, thus avoiding the formation of blue sparks ; moreover, the 
length of the two jointed insulator cones dces not need to be larger - 
than the length of è supporting or strain insulator for the same 
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potential This is of great advantage for the design of apparatus as 
well es for the erection of switchgear and lines. 

Some information about the tests to which the circuit-breakers 
were submitted during construction, and which were of both a 
mechanical and an electrical character, may be of interest. The 
mechanical strength test of the first built main circuit-breaker com- 
prised 10,000 switching on and off movements. This was effected 
electrically by means of a motor-driven operating switch, especially 
built for the purpose, which switched on and off about twice a minute. 
After this test some small alterations were made in the mechanism, 
and the apparatus was submitted to the same proof anew, which did 
not reveal any weakness or wear. In conjunction with the short- 
circuit tests of the large generators, breaking tests were carried out 
on a large scale on oil circuit-brcakers of different sizes. The circuit- 
breakers were tested on breaking capacities up to 20,000 k.v.a., 
pressure and current being registered by oscillograph. The values at 
the moment of disruption thus became known end a clear idea of the 
character of the breaking phenomenon was obtained. The cutting- 
in and cutting-out speed of the switch mechanism was measured by 
means of a motor-driven graphical indicator, which registered the 
speed at every moment. In these tests it was noticed that it was 
easier to break a non-inductive than an inductive circuit, which after 
all was to be expected, as the conditions are partly to be compared 
with the breaking of a direct-current circuit. In estimating the 


Fic. 8.—WaATER JET ARRESTERS 50,000- vOLTS. 


breaking capacity of an oil circuit-breaker. therefore, it is not suffi- 
cient to consider only the capacity expressed, for instance, in kilo- 
watts, but also the constants of the circuit and especially its self- 
induction, which may possibly be given by the power factor. Further 
oscillograms were taken to find out how the circuit-breaker behaves 
with and without charging resistance when connecting up a trans- 
former. Tne convenient size of this resistance and the time it needs 
to be in the circuit were thus ascertained (Fig. 6). 

Induction coils with re!etively lzrge self-induction have been con- 
nected up in all outgoing lines between switchgcezr and lightning 
protection, as well as on each tronsformer polec on the 50,000-volt side. 
In this connection we may edd that the trensformer coils have rein- 
for ed insula: on 'etween the different turns rext to the terminals. 
These induction coils are wound of copper strips with extra strong 
insulation betwccn the turns. Roller lightning »srresters are used in 
severa] stations for protection rga'/nst lower excess pressure. These 
consist of a large number of eir-gops of about 1 min. in series with a 
resistance of carborundum rods, corresponding to a discharge current 
of about 2emperes. Horn lightning erresters ¿re partly used as a pro- 
tection for individual transformers; they have one zir-gap per pole, in 
series with an oil-insulated resistance for about 0-5 ampere. These 
are in trip!e-po'e ster connection, with the neutr] connected up with 
the transformers zero point, but not with earth. Horn lightning 
arresters are further used for leading atmospheric discharges to earth, 
either with single or with doub'e horns per pole with scrics-connected 


resistance. 
the rheostats consist generally of oil-cooled spiral resistances of 4 to 5 


For singié horn or low excess-pressure protection (rollers) 


amperes capacitv et phase voltage. As an extra precautionary 
measure, these resistances are fitted with heating fuses, which break 
the circuit es soon as the temperature of the oil reaches about 95°C., 
corresponding to a continuous working time of about five minutes. 
The resistances for lightning protection proper are liquid res.stences 
of flowing water with an ohmic resistance corresponding to e dis- 
charge current of about 15 amperes. These water resistanccs have 
shown themselves to work especially satisfactorily, as specie] atten- 
tion has been paid when designing them to the specific resistence of 
the water. Water-jet crresters have been installed on the 50,000-volt 
mains and on the most extended 10.000.volt transmission lines, ès 
continuous static earth connectors. "Those on the 50,000-volt mains 
are of the so-called fountain type (Fig. 8); the latter consist of a 
vertical water column in a glass tube. The average current i. 9-1 
anipere. 


SUB-STATIONS, 


At the present time 10 10,000-volt lines leave the Trollhattan 


‘switchgear building, namely, six overhead and four cable lines, all 


supplying power to consumers in Trollhättan or its neighbourhood 
(see Fig. 5). For distant transmission the current is transformed to 
50,000 volts and is transmitted by a single line to Hakantorp, Skra 
and Skófde and by a double one to Lilla Edet, Nol and Gothenburg, 
with a branch from Lilla Edet to Alingsàs. The main lines frcm 
Trollhattan to Gothenburg leave part of the energy transmittcd zt 
Lila Edet sub-station. This sub-station contains two threc-phare 
transformers, viz.. one of 1.000 k.v.a., working at 50,000 to 10.000 
volts, which supplies the Lilla Edet community and the Gota Sulphite 
Mills, and one of 50 k.v.a. for the 10,000 to 190 volt for feeding the 
lightingwystem of the sub-station. 

In the transformer station at Gothenburg (end of the Trollhattzn 
line) the whole transmitted energy is transformed to a pressure of 
10.000 and 6,000 volts and directly distributed in overheed and cable 
feeders to large consumers. This sub-station, which belongs to the 
Trollháttzn distributing system, is situated on the edge of the town 
and comprises four departments, one for the transformers. one for 
the switchgear, the switchroom, and the local distribution dey<rt- 
ment. The trensformer department contains seven Allmänna 
Svenska single-phase transformers st 3,000 k.v.a. each. 30.000 to 
10,000 volts, forming two three-phase sets with star connected pr.ma- 
ries on the 50,000-volt incoming mains. The seventh unit is à spare. 
By means of a star-delta switch the transformer secondaries can be 
connected for 10,000 volts and at the same time connected to the 
10.000-volt 'bus bars (star connected) or on the 6,000-volt ones (delta 
connected). Tne final equipment of the station will comprise 15 
single-phase transformers, five incoming 50.000-volt mains and 24 
out going 10,000-volt feeders. Tne distributing building is 2 iwo- 
story one, the upper floor containing the 5,000-volt "bus bars end 
lightning arrester ge-r, while the ground floor contains the 50.000 
and 10,000-volt oil circuit-breakers and also the 10,000-volt 'bus bars, 
lightning-arresting gear and outgoing feeders. The switchroom 
contains the operating, relay and signel boards. The operating 
switchboard consists of IO panels, of which five contain the instru- 
ments and operating switches for the 50,000-volt mains and trons- 
formers; one, the distance thermometers in connection with the 
transformers or the 15 point doub!e-pole switch ; while the remaining 
four carry the apparatus for the outgoing 10,000-volt feeders. The 
relay board carries the relays for the various circuits. The signal 
board is made up of three panels with altogether 180 signal flaps with 
corresponding lamps and alarm bells for the transformer cooling 
devices and the automatic phase release of the oil circuit-breakers. 
The detection of any overloaded circuit and phase is made easy by 
these automatic signal devices. 

All energy supplied to Gothenburg city by the Trollháttan State 
Power Works is distributed in a special station. Two three-phase 
mains of 10,000 amperes capacity convey the 6,000-volt current from 
the neighbouring sub-station to the bus bars of the Corporation dis- 
tributing station, whence all the industrial power consumers within 
the town limits are supplied with 6,000-volt current through 16 
feeder c»bles. This building consists of two stories, the ground 
floor containing the instrument transformers, disconnecting switches 
and lightning arresters for the outgoing lines. The oil circuit- 
breakers, "bus bars and 'bus-bar disconnectors are instelled on the 
upper floor, There is on each feeder a special oil circuit-breaker 
with overload release in all three phases, which has moreover an 
ammeter and disconnecting switch on each aide of the oil switch. 

We have to thank the Allmänna Svenska Electric Co., of Vüsteris, 
Sweden, who were the principal contractors for the Trollhattan 
scheme, for supplying us with the information on which the above 
article is based. 
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ASIMPLE KELVIN DOUBLE BRIDGE FOR COMPARING 
TWO NEARLY EQUAL LOW RESISTANCES. 


s BY S. W. MELSOM, 
(From the National Physical Laborato 'y.) 


The Engineering Standards Committee's Specification for 
ammeters and voltmeters specifies that the shunts to be used 
with first-grade moving coil ammeters should be adjusted to 
give a volt drop, at their maximum current, of 0-075 volt 
within limits of + 1 per cent. This very desirable interchange- 
ability (it was standard practice with some of the large makars 
before the issue of the E.S.C. specification) makes it necessary 
to test both the ammeter indicator and its shunt, separately, 
for volt drop. 

For the test of the indicator a comparison by potentiometer 
or with a standard instrument is probably the only practical 
test. In the case of the shunts, however, especially where 
these are calibrated or tested in fairly large. numbers, the 
Kelvin double bridge lends itself to far simpler and more rapid 
measurements than can be made with a potentiometer or with 
two standard deflecting instruments. With a bridge suitably 
arranged only one reading is taken as compared w ith: the double 
operation of the potentiometer and the two readings of standard 
deflecting instruments. Further, the steadiness of current 
required for these methods is not necessary for the bridge 
method. 

The theory of the double bridge was published by Lord 
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Kelvin m 1861* and is to be found in all the text-books. 
Slide wire forms for the testing of resistances to industrial 
accuracy were described by among others Mr. J. H. Reevest 
and by Mr. Rollo Appleyardt in 1896, and Dr. Drysdale in 
1907.8 

The simple form of Kelvin bridge described here was designed 
for the purpose of testing ammeter shunts or other resistances 
which are set nearly to a given value and which do not require 
to be determined to a very high degree of accuracy. It con- 
sists (see diagram, Fig. 1) of two ratio arms P=-99-5 ohms and 
Q, the resistance of which can be set by means of plugs to 98-5, 
99-5 or 100-5 ohms, the arms being joined by means of a slide 
wire having a resistance of 1 ohm. The arms p and q. used to 
bridge over the connecting piece between the low resistances 
R and X. are of a similar resistance. The coils are of manganin 
wire. When comparing two nearly equal resistances the arms 
Q and q are set bv the plugs to be 99-5 ohms each. Thus, when 
the slider is at 0 (in the centre of the scale) the arms P, p and 
Q, q are exactly 100 ohms each, a movement of the slider from 
the centre to either end of the wires representing a difference 
of l per cent. between the resistances R and X. Should the 
resistance X prove to be more than 1 per cent. either high or 


* “ Proc." Roy. Soe., Vol. IX., p. 313. 
+ “ Proc." Phys. Soc., Vol. XIV., p, 166. 
§ See‘ THE ELECTRICIAN,” 1907, p. 55, 


t Ibid., p. 243. 
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low a further 1 per cent. in either direction can be added by 
changing the ratio Q, q to 98-5 or 100-5 as may be necessary. 

The multiple switch shown in the diagram is arranged so that 
six shunts can be tested at the same time. 

The limit of error aimcd at in designing the bridge was 0-1 
per cent. When six shunts are connected for test at the same 
time the error, with the bridge coils adjusted to be equal to 
within 1 part in 10,000, does not exceed this amount. It is 
possible, however, to work to a considerably higher degree of 
accuracy if only one or two shunts are under test at the same 
time. 

Tlie resistance of the leads connecting the resistances. X to 
the bridge is immaterial so long as they are equal to those used 
for connecting the standard. In practice, pairs of 1/188 wire 
about 5 ft. long may be used. The resistance of each of these 
is less than 0-05 ohm, so that if the wires are cut off at approxi- 
mately the same length wiley: d are sufficiently near for the 
purpose. 

The slide wires are of mum wire, gilt, the total length of 
each being 1 metre. This length was not necessary in order to 
obtain the accuracy required, but was adopted in order that 
fairly stout (0-7 mm. diameter) wire could be used. The scale 


is divided into 200 divisions—100 on each side of zero. Thus 
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a movement of 5 cm. is equal to 0-1 per cent., so that the 


readings can be taken to 0-01 per cent. if desired. 

The connections from the slide wire contacts to the galvano- 
meter are made by means of two other manganin wires laid by 
the slide wires. The contacts being close together, there is no 
appreciable thermal E.M.F. 

The slider is of a special construction that I have found to be 
very satisfactory for several purposes. It is illustrated by the 
sketch Fig. 2. The scale consists of a strip of brass with rounded 
edges ; the slider is of ebonite, being carried by four revolving 
wheels running on the edge of the scale. Two of these whecls 
are fixed to the ebonite, the others are carried by a spring which 
presses them against the scale. The upper portion of the slider 
is cut away to allow of the insertion of a strip of glass. on the 
under side of which is a line to serve as an index. Asin the old 
type Crompton potentiometer, the contact springs are held off 
the slide wires by the action of a spring plunger key. This, on 
being depressed, allows the contact springs to come into contact 
with the wires by their own action. 


Standard Shunts.—The standard resistances for use with the 
bridge are made to cover all the ranges given in the B. S. Speci- 
fication. They are constructed of a number of manganin wires 
—a mode of construction which has been found to be very satis- 
factory for current measuring resistances. Mr. Evershed in 
some of the earlier ammeter shunts used a number of Eureka 
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wires soft soldered into a copper block. With manganin wires, 
however, it is advisable that the joint to the manganin should 
be hard soldered. Therefore, the method adopted was to silver 
solder the manganin wires into copper strips which are in turn 
let in and soft soldered into brass lugs (Fig. 3). This method 
of making the wires up with copper strip into what may be 
called hurdles lends itself very well to the building up of a 
number of standards of different ranges. In the case of a 
number of resistances each to give a standard volt drop at 
maximum current it is only necessary to take a proportionate 
number of wires of the same length in order to obtain approxi- 
mately the correct resistance and cooling surface. In the case 
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a silver-soldered 
into copper strip. 
ie Copper strip soft 
soldered into 
brass end-piece. 
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of these resistances the wires 3 mm in diameter each carrying 
10 amperes maximum are set 12 mm. apart. These values 
will vary somewhat with the temperature coefficient of the 
manganin used ; when this is normal the change in resistance 
due to heating by the current should not exceed +2 parts in 
10,000 
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THE COMMERCIAL ASPECT OF ELECTRIC COOKING 


AND HEATING.* 


BY T. P. WILMSHURST. 


Summary.—The revenue per service has been reduced by the intro- 
duction of metallic filament lamps; for this the cultivation of a cooking 


and heating load is mentioned as the remedy, the example of gas cooking 
being quoted Electric cooking and heating are considered in detail and 
their advantages pointed out. Three forms of water heater are described. 
Finally, methods of charging for energy as influencing cooking and 
heating loads are discursed. 


—— a —— a — a — 


The object of the present Paper is to consider how far the use of 
electricity in the home is likely in the near future to supersede existing 
methods of cooking and heating. The question of lighting may be 
considered settled. The author's experience for some years past has 
been that all new houses within reach of the mains, of a rental value 
as low as 7s. per week, are now wired as a matter of course for electric 
light, even though the initial cost may be £4. 10s. per house as against 
30s. to 40s. for gas, as the owners now realise that houses fitted with 
electric light have a better letting value. While the almost universal 
adoption of the metal filament lamp has resulted in the spread of elec- 
tric lighting, it is unfortunate that the revenue per house has, due to 
the same cause, simultaneously dropped to one-half or less, while the 
cost of the service and meter remains the same, In v.ew of future heat- 
ing developments it isnot advisable to reduce the size of service cable 
to such houses below, say, 7/18 S.W.G., and in any case the cost of, 


et ei ae cig ne CCELI UP en c EE o MR 
* Abstract of a Paper read before the Institution of Electrical Engi- 
neers at Birmingham. 


IN um ber of gas cookers on mains. 
Name of town. - 


1908. 1912. 
| London— 
Gas, Light and Coke Company .......... 312,865 475,853 
South Metropolitan Company .......... 245,165 281,880 
Manchester ..............: pates bacsbee ER Er 36,214 53,730 
Liverpool ...........cccssscoccesecececccsces, 46,976 49,333 
Birmingham ................scs.cescccseseees 34,069 40,945 
Leicester .ceessscciecteese rci 45,699 49,283 
Huddersfield ................................. 17,201 23,507 
DOE DY 6 his r aaa SAE 11,819 17,500 
Sunderland ...................sessnL 12,627 13,700 
Southampton  ................. see 10,834 21,473 
Coventry... esenee ecc tee rro oa. 11,102 17,332 
Taunton ..........ccccccccceccccscesesensescess 2,300 2,900 
Rochester ................ sees 3,000 5,600 
Motte ring ii oeste tecto ooa eta rut 4,001 4,379 
Hereford on. 2,809 3,215 
155,1, ERN 5,088 6,972 
Colchester ............. ceu | 2,890 | 4,519 


say, 20 ft. of 7/18 cable is only about 1s. more than for 2 7/20 cab!e. 
The obvious remedy is to seek other sources of revenue from the 
same consumer, and the most attractive problems at once appear to 
be cooking and heating. M 


Cooking.—It is no exaggeration to say that considerably more than 
half the revenue of a modern gas undertaking is derived from the 
cooking load, while the greatest cooking load in the smaller houses 
occurs on Sundays. In the Cold Water 
above table, taken from | 
the “Gas World Annuel,” 
figures are given of the pro- 


operations as the electric 
cooker a revenue of 30s. per 
quarter will be found to be 
not far from the average. and 
this loed is elmost entirely 


gress of gas cooking during Neo Cap 
four years in a number of DN 
towns of various sizes. It NIIA 
must et the seme time be NIS Coppa Tape 
confessed that these are not S 
all large cookers, but that Ni - 
some, for cottage use, are not N f s 
much more than enlarged gas SI. Element 
rings. For gas cookers suit- N | 
able for carrying out the same À 
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a dey loed. These magnifi-. Hole i Bielius 
cent results have been ob- gu. way this end of 
teined : (1) By supplying an N , | y, T 
article which fairly well met SS X 

the needs of the consumer ; SS 2: SS 

(2) by supplying such artic!e S S 

at è low rentel (usually 10 À N 

per cent. per annum) or frce is 

of all rentel, the cost being 


recovered by the extra charge Terminals 
medeforgessupplied through Fia. 1.—SEcTION or 1,200 Watt . 
è slot meter; (3) bytheinnete “BERRY” CaRrRIDGR ELEMENT. 
advanteges of availability and cleanliness ; (4) by good business or- 
ganisation, including intelligent canvass.ng end generally studying the 
needs of the householder, and by frequent popular demonstretions 
and lectures. It is unnecessary to.draw attention to the fect that in 
a gas oven the joint of meat during the whole cooking operation 
reposes in an atmosphere consisting of the objectionzb'e products of 
combustion of coal gas; and many Consumers heve, on taking up 
electric cooking, at once been struck with the vast ly improved flavour 
of the meat. If it can be proved to the consumer's satisfaction that 
electric cooking is not more expensive then ges or coel-fire cooking, 
the battle will be won, as the innate advantages of the former are so 
considerable that progress is bound to be very rapid. Until recently 
electric cooking has been to all intents end purposes non-existent. 
The author's first experience, about three years ego, wes with] a 
“legged " or “ black ” oven, which proved unsatisfectory. It is, 
in the author's view, largely due to the business fores; ght of one man, 
Mr. A. F. Berry, that substential progress is now being made. As is 
well known to all supply engineers, Mr. Berry has for some time past 


| organised a series of lectures and demonstrations in various towns, 


given by Mr. F. S. Grogen, in co-operation with the local supply 
authorities ; these practica! demonstrations have done more to 
stimulate public interest than any amount of literature could have 
eflected. The euthor's experience may be cf interest. Prior to 
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Mr. Grogan’s visit only two cookers were connected to the Derby 
mains, and they were evidently regarded as luxuries, as the revenue 
from them was small and fitful. The Derby Corporation offered to 
lend : complete outfit to bona-fide lighting consumers for a week's 
free trial, including temporary wiring, with the result that over 30 
satisfied consumers were coupled up within two months ; others have 
come on since, and several new houses are being completed in which 
cookers are arranged for. "These results are a satisfactory beginning. 
It must be borne in mind that there is a great deal of innate conser- 
vatism to be overcome. 

The adventages of clectric cooking are at once apparent to those 
who adopt it, the chief being : (1) Absolute cleanliness ; (2) absolute 
certainty of results. This is in marked contrast with the results 
obt» ined with gas cookers, owing to the wide fluctuations of gas pres- 
surc in prectice, or with the results with coal ovens. With the 
“Tricity " system absolute evenness of temperature is attained by 
a simple arrangement of deflectors fixed under the top heater and 
over the bottom heater. With an electric cooker it is only necessary 
to weigh the joint and allow 15 to 20 minutes per pound, according 
to taste, and at the predetermined time the joint is taken out with 
the certainty that the meat will be cooked perfectly and without the 
door of the oven having once been opened ; (3) À saving owing to 
the diminished loss of wcight as compared with other methods. 

Tne following is an interesting application of commercial cooking : 
A pork butcher in Derby cooks an average of 30 legs of pork per weck, 
as well as pork pies. hocks, &c. For nearly six months this cooking 
ha: been done entirely on a “ Tricity " double oven measuring 19 in. 
by 28 in. by 16 in. internally. This consumer assures me that the 
si v;ng in meat is so great as far to out weigh the cost of current at Id. 
per unit. And whereas the loss on his coal range was formerly 40 
per cent., this is now reduced to an average of 20 to 25 per cent. This 
consumer assures me that there is no comparison as regards the regu- 
larity of the results and the improved taste of the meat. If the 
domestic consumer would take the troub!e to keep & balance-sheet, 
setting the diminished butcher's bills against the cost of current, it 
could b? proved every time to his own satisfaction that he was money 
in pocket at the end of the vear. A further obvious economy is the 
diminished consumption of coal in the kitchen. The annual con- 
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sumption of coal in a house of, say, £50 rental is about 15 tons, of 
which at least 10 tons are used in the kitchen. In providing for 
warming the kitchen and providing hot water for baths, &c., probably 
not more than 4 tons are required, thus showing a saving of 6 tons, 
representing (at prices in the Midlands) £4. 103. per annum. 

Users of electric cookers have soon discovered one grave defect, the 
absence of a quick-boiling kettle for small quantities of water. The 


ordinary consumer will not wait 10 minutes while the hotplate is- 


warming up, and a further 7-10 minutes for the water to boil, when 
a kettle on a gas-ring can be boiled up in 10 minutes. To meet this 
difficulty a neat arrangement has recently been devised by Mr. Berry. 
A specially shaped kettle is used, into which can be inserted a cart- 
ridge element (Fig. 1). The resistance strip is wound on a copper 
tube covered with a layer of pure mica, the connecting leads con- 
sisting of four strands of the element laid along the tubes in longitu- 
<linal grooves so as to prevent lumps. Over this strip are wound two 
layers of thin copper tape insulated from the winding by pure mica. 
A brass cap, fitting tightly on the tube and then opened out to slip 
over the tape, finishes one end ; and at the other end is a brass ter- 
minal box, which carries the contact pins. When ell the parts are 
assembled the whole apparatus is soldered up solid and watertight. 
A smaller tube is fixed down the centre of the main one into the plug 
closing the end carrving the terminal box, and has holes at the bottom 
end; the other end carries a small “ umbrella." This arrangement 
allows the water to circulate inside, the '* umbrella " preventing the 
outilowing stream interfering with the cold water entering. The 
loading is 1,200 watts, and this can be assisted by standing the kettle 
on ths hotplate. With an initial temperature of 40°F. three pints of 
water can be boiled in six minutes with 2,000 watts, at an efficiency 
of over 98 per cent. 

The rentals charged for electric cookers at Derby are: For outfit, 
including * duplex " cooker, extension heater and oven, 4s. per 


quarter; including griller and grease pan, 4s. 3d. per quarter; 
additional extension heater, 18. 4d. per quarter. The small utensils 
used in conjunction with the hot plates are sold outright. The con- 
sumption of energy with the '' bright " oven usually amounts to 
1 to 1j units per person per day. With electricity at 3d. or 3d. per 
unit, as is now charged in some towns, there is no question of the 
economy of electric cooking. l | 


Warming of Rooms.—To some engineers this offers a more attrac- 
tive problem because of the much lower selling and hiring prices of 
radiators. It is difficult to lay down definite rules for the amount of 
electrical energy required for warming rooms. A good rule, based 
on hot-water practice, is :— 


(30A -.- 8B 4- nC)20-4 x t, 
60 x 60 x 1,000 


where A is the number of square feet of window surface, B is the 
number of square feet of wall surface, C is the number of cubic feet 
of air in room, n is the number of times air is changed per hour, tis the 
number of degrees Fahrenheit air has to be raised in temperature. 
Thus a room 34 ft. by 16 ft. by 10 ft., with three windows 3 ft. 6 in. 
bv 6 ft., would require 2-5 kw. to raise the temperature 20 deg. ; and 
a room 16 ft. by 14 ft. by 10 ft. high, with one window 5 ft. by 3 ft. 
9 in., would require 1-3 kw. to raise the temperature 20 deg. The 
electric radiatoris clean, portable, cheerful and instantaneous. The 


Kilowatt capacity = 
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present difficulties are the conservatism of the householder, the fre- 
quent necessity for two sets of wiring and the running cost at the rul- 
ing prices of ld. per unit. It is unnecessary to point out the absurdly 
low efficiencies of coal and gas fires. If more attention were paid 
by the municipal authorities to the prevention of smoke from private 
houses, an enormous impetus would be given to electric heating. 


Water Heating.—This is the most difficult problem to deal with. 
By comparing coal, gas and electricity on a calorific basis, the case for 
electricity appears to be hopeless, and the only salvation lies in the 
exceedingly high efficiency of the electric heater. Taking coal at 
17s. per ton, gas at 2s. 6d. per 1,000 cubic ft., and electricity at ld. ` 
per unit, the theoretical heat obtainable per 1d. works out at 142,750 
B.Th.U. for coal, 20,000 B.Th.U. for gas, and 3,455 B.Th.U. for 
electricity. Allowing an efficiency of 10 per cent. (which is probably 
far too high) for the fire, for gas geysers 50 per cent., and for elec- 
tricity 90 per cent., a comparative statement is somewhat like the 
following :— 


B.Th. U.obtainable 


jfficieney i 
for ld., assuming Efnocncyun 


Useful B.Th. U. 


—— 100 per cent. P raci ieg obtained for ld. 
efficiency. (say) | 
Percent. | 
Coal. Seeders: 142,750 10 | 14,275 
Cas. ortos feines 20,000 50 | 10,000 
(with geyser) 
Electricity  .......... 3,455 90 | 3,109 


The author has seen tests in which an efficiency of over 97 per cent. 
has been gained with a Belling electric geyser. The three most 
notable attempts to solve this problem are the Therol heater, the 
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Belenus boiler and the Belling geyser. In the first mentioned, as is 
well known, the heating coil is embedded in a. block of cast iron pro- 
viding a large degree of thermal storage. The capacity of the coil 
varies from 50 watts to 900 watts in the large sizes, and the hot water 
at 110?F. varies from 5 gallons to 135 gallons perday. "The apparatus 
is the essence of simplicity, and provides a demand of 100 per cent. 
load factor, obviously forming a most desirable load, even at an 
exceedingly low price for electrical energy. An interesting installe- 
tion of Therol heating in a private houce in London may be mentioned. 
The household consists of seven persons, including two children. A 
300-watt heater is installed with an auxiliary 1,000-watt unit, also 2 
small 200-watt heater for the kitchen end scullery. There are three 
baths required per day, and, of course, hot water continually for other 
purposes. This installation has replaced a gas circulation heater. 
After one year the consumer found a saving of 7} per cent. in actuel 
payments, as well es a saving in deterioration of decorations. - The 
price paid for current, based on £4.per kilowatt installed plus $d. per 
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unit, came to about 0-65d. per unit. The Belenus boiler (Fig. 2) 
consists of a column of cast iron provided with deep corrugations 
along the bore in order that the surface in contact with the water may 
be as great as possible, and with a number of deep slots on the outer 
surface in which the elements are embedded. These elements are 
plain strips of inert materiel, wound with heavy gauge wire run at 2 
low current density, and are insulated by pure mica from the column. 
There is at least } in. of cast iron between the elements and the water. 
The boiler, when errenged as a circulation heater, is always full of 
water, end the elements can never attain 2 high temperature or burn 
out. The boiler is installed in exactly the same manner es the old- 
fashioned seddle-back kitchen boilers, iron pipes being run from the 
top end bottom to the top and bottom respectively of the household 
hot-water tank. In old houses the electric boiler can be fitted in the 
riser to the tank, and employed to reinforce the kitchen boiler and to 
take its place in the summer. The boiler is provided with c steel cese 


-THHBEHAHHHHHHHHHHHHHR GG 


9 10InI21 254 567 5910Hn1212Z 54 5 67 | 
Noon UA 


Fic. 5.—HkEaTING RECORDER CHART. 


and air lagging around the column. A high efficiency is attained 
when a sheet lagging is fitted over this and the pipes are lagged in the 
usual manner. 'lhe Belenus boiler can be installed in the kitchen, 
scullerv, or any convenient out-of-the-way position. This boiler can 
be fixed in series with the kitchen boiler and simply switched on when 
the fire is not in use (Fig. 3). The Belling geyser is somewhat similar in 
operation to the Belenus boiler, but it has in addition a control 
gear by which the electric switch and water-supply handles are 
interlocked so that it is impossible to switch on the current before 
the water, or to turn off the water without first switching off the 
current. Independent tests show an eflicienev as high as 98 per cent. 
The heavy losding of 10 kw. is, however, an objection. 

Enough has been said to show tha. serious attempts are now being 
mede to bring the hot-water problem within the range of practical 
engineering. Undoubtedly the cheapest solution of the problem, at 
the present time, would be to discard the kitchen fire altogether ;' to 
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fix a coke stove of the “ Ideal," or other type, for hot-water purposes, 
and to cook by electricity. A small “ Ideal" boiler will supply 50 
gallons of hot water per hour at, sey, 120°F. for 30,000 B.Th.U. per 
hour, or say $d., a result not yet approached by any oth r method. 

Cost of Supply.—This is, after all, the most important question, 
hut as it has been dealt within en exhaustive manner recently, it is 
unnecessary to repeat the arguments of the champions of different 
Supply engineers, however, are now reelising that the 
application of the Hopkinson system in one form or another is a 
necessity for domestic supply, if heating and cocking by electricity 
are to make rapid headway. The two best known modifications are 
(1) the ‘‘ Norwich " system and (2) the “ Telephone " system. In 
the former the initial charge is a percentage of the rateable value, 
plus a low charge for current. At Norwich the rate is 121 per cent. 
of the rateable value, plus ld. per unit for all current consumed. At 
Bradford the rate is 15 per cent. plus Jd. per unit, &nd at Sunderland 
10-15 per cent., according to the size of house, plus $d. per unit. In 
the ** Telephone ” system the initial charge is based on the connected 
lighting load. In Marylebone the charge is based on 70 per cent. of 
the connected lighting load at £14 per kilowatt plus ld. per unit. It 
appears to the author, however, that in this system the consumer 
depends on the caprice of the inspector, and is subject to domiciliary 
visits which may be resented. The preponderance of heating over 
lighting units may be emphasised by a comparison of the curves in 
Figs.4snd 5, which are the lighting and the heating recorder charts for a 
certain house in Derby. At Southampton, Mr. H. F. Street informs 
me that prior to 1910 only 20 radiators were in use. Since the insti- 
tution of a flat rate of 3d. per unit, however, about 1,000 radiators 
have been connected, and more than half of these are of the 2 kw. 
type. At another progressive town, Luton, Mr. W. H. Cooke has 
sold about half a million units for heating during the last year at a 
low price. It is obvious, therefore. that once a satisfactory price 
cen be adopted, the load will follow es a matter of course. 


SOME NOVEL DEVICES IN CONNECTION WITH ELEC- 
TRICAL PUMPING INSTALLATIONS IN MINES.* 


BY R. HERZFELD, PH.D. 


Summary.—A description is given of the electrical pumping plant 
installed at the Dover Collieries. Amongst other features of the 
installation are described a method of varying the output of the pumps, a 
method of increasing the load of the alternators by means of fans, a fool- 
proof switchgear and the drying of high-tension motors by means of 
low-tension current. 


When the present oper-tions were begun at the Dover Collieries, 
it was found that one shaft (No. 2) reaches the first workable seam 
of coal at a depth of 1,275 ft. Another shaft (No. 3) is being sunk 
end hes reached a depth of 1,050 ft. A great accumulation of 
water was known to exist at a depth of 1,150 ft., and it was estimated 
that water would have to be pumped from each shaft at the rate of 
900 gallons per minute. 

An electric pumping plant was decided on with a capacity of 
1,800 gallons per minute. There was at the colliery a power house 
containing two high-speed reciprocating steam sets, each of a 
capacity of 250 kw., exhausting into the atmosphere. The current 
produced is three-phase, 50 cycles, 2,500 volts. It was decided to 
make use of these sets to deal with the first 900 gallons. 

The new installation, therefore, consisted in the first place of two 
feeders, each capable of carrving the total capacity of the generating 
plant, namely, 500 kw., and of two centrifugal pumps, each capable 
of raising 920 gallons per minute from a depth of 1,275 ft. It will 
be noted that whereas for a delivery of 900 gallons there was a com- 
plete stand-by in the feeders and pumps, there was nothing to fall 
beck upon in the generating station, in case anything happened to 
one or the other of the two generating sets. In order to meet this 
emergency, the pumps have been so designed that with only one of 
the two generating sets working either of them cen still deliver 
375 gallons per minute at a slightly reduced speed. It will be 
interesting to stete the results of some careful tests made with these 
pumps with various speeds and duties, as follows :— 


(1) (2) (3) 
Gallons per minute .................. 375 160 920 
Manometric head, in fect......... 1,353 1,320 1,323 
Revolutions per minute ............ 1,412 1,460 1,519 
Electric horse-power required .... — 274 430 530 
Pump-efticiency percentage ...... 57-0 72:1 70-8 


It will be seen from this table that, by altering the periodicity 
* Abstract of a Paper read before the Institution of Mining Engineers. 
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of the generating station by just over 7 per cent., which can easily 
be achieved, the pumps can be made to give a wide range of outputs. 
At the same time, it is clear that the minimum output of 375 gallons 
comes very near the maximum load with which either of the two 
alternators can cope. It was therefore advisable to choose an 
arrangement of motors that would throw the least possible load on 
the remaining steam set. in case the other one were stopped for any 
reason. This necessitated the subdivision of each motor drive into 
two 300 H.P. motors, one of which would be taking the load while the 
other one would be running idle in such an emergency. The result 
has thus been achieved that the motor efficieney at half and at full 
output of the pump is the seme, namely, 93 per cent. ; whereas, in 
the case of one 600 H.P. motor. the efficieney at half-load would have 
been reduced to 89 per cent. The difference in the power factors is 
greater still, being 93 and 84 per cent. respectively. The two points 
combined make a difference of 11-7 per cent. in the current carried 
by the remaining alternator, and this amply justifies the subdivision 
of the motors into two. | Another point gained by this arrangement 
is the reserve created by the existence ot two motors instead of one. 

The two alternators were found to have their out put limited by the 
temperature rise, and it was therefore decided to tix a system of 
ventilating vanes on the rotors. The result was highly satisfactory, 
the temperature at 300 kw. remaining well below the permissible 
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MECHANICAL INTERLOCKS. 

Interlock A prevents both pumps beine run from cne feeder. 

Interlocks Bl and B? prevent current teing made or broken on the zir-break isolating 
switches. rm 

Interlocks C! and C? prevent the inspection doors of the pump-contre! secticrs of the 
hoard being opened when any metal is alive, or tne sections beine made anve when tne 
doors are open. NE 

Interlocks D1 and D? prevent the short-circuited retor motors being thrown cr: to the 
mains until up to speed, by locking tne switch fuses open until tne rotor starters ere 
in the full running position. 
on the rotor, and one of them runs with these short-circuited. The 
other motor has its slip-rings connected to an oil-immersed rotor- 
starter. The triple-pole oil switch-fuse of one mctor is interlocked 
with the rotor-starter in such a way that it cannot he put on unless 
the starter is in the “ full-on " position. This gear enables the pumps 
to be started up as follows: The vil break automatic switch of No. 1 
motor is first put in, and the stator of No.1 motor excited. The 
starting rheostat is then operated until the motor is up to speed, when 
the switch controlling the stator circuit of the second motor can be 
put in. Further interlocking devices are provided in the form of 
electrically operated relays in connection with the trip gear on the 
oil-break automatic switch of the starting rheostat. lf current is 
cut off from the surface, the oil-break automatie switeh would be 
tripped, and cannot be put in again until the switch controlling the 
stator circuit of No. 2 is out, and the starting rheostat put to starting 
position. The system also prevents the operator working the 
switches in the wrong sequence. 

The two feeders (provision is made for a third) are connected to two 
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air-break double-throw isolating switches, as shown in the diagram of 
connections in the accompanving figure. 

It will be seen that No. 1 cable is connected to one side of one of the 
isolating switches, No. 2 cable to one side of each isolating switch, 
and No. 3 cable to the opposite side of the second isolating switch. 
The two switches are interlocked in such a manner that it is not 
possible for both to be thrown over to No. 2 cable at the same time. 
This arrangement further makes it impossible to put pressure on any 
one cable from below, a point which should always be considered in 
such installations. 

The doors covering the switchboard are so interlocked that it is 
not possible to gain access to the interior of the board unless all 
current carrying parts have been isolated from the feeders. A small 
three-phase transformer is installed for supplying lights. This 
transformer is independent of the arrangement for throwing the 
hoard dead. so that in the event of the board requiring inspection 
light would be available. 

There is also an arrangement, shown in Fig. 1 (although not yet in 
operation). to keep the motors dry when they are not working. 
This is necessary because the atmosphere in the pump room is 
extremely moist. Each of the four motors has a full-load current 
of 59 amperes per phase, and the maximum current standing is 
about 28 amperes. A transformer is to be installed with a secondary 
pressure of 190 volts. designed for a current of 16-5 amperes in each 
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SEPARATE FROM MAIN SWITCHBOARD 


Interlock E ensures that the oil switch fuse shall ke used as the main lighting switch, 
and not the oil-creak char re-cver switch. . : 

Interlock F prevents the inspection dcers of the lighting section of the board being 
crened when any metal ii glive, or the zecticn teing made alive when the doors remain 


diis ELECTRICAL INTERLCCKS. 

Contacts al and a? made when the cil switches are ciesed. 

Contacts bl end b? mace when the seitek fuses are Open, _ 

Contacte cl ani c? made when rcter starters are in “off” pesition. 

Turns YZ on interlock relavs held contacts ciosed, but turns ZX are required to close 
the contacts. 
phase. The main oil switch of each set will have a change-over 
arrangement from high to low pressure. The motors must therefore 
when not running always be connected to the low pressure supply. 

Before the installation was completed a 600 kw. mixed pressure 
turbine was installed. designed to take exhaust steam from the two 
reciprocating engines and from a compressor. 

After the first cable was fixed and jointed in the shaft, it was 
found that one of the cores had a very low resistance to earth, and the 
fault was located to the joint in the middle of the shaft. It was 
found impossible to remake the joint at once, owing to the dampness, 
and as it was desired to use the cable, it was decided to earth the 
faulty core, to remove any pressure from the weak spot. The 
gencrators, cable and motors were run successfully with one phase 
earthed. This would not have been possible if the neutral point 
of the system had been earthed, and this is regarded as an argument 
against the earthing of the neutral point. Under these circumstances 
the starting was effected by running up to speed one of the generators 
fully excited, the pump following in synchronism. 
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INVESTIGATION INTO THE NATURE OF CORONA AND 
DIELECTRIC STRENGTH OF AIR.* 


BY F. W. PEER. JUNK. 


The author has previously. published corona formule from which 
the power loss from an overhead line may be calculated. Several 
examples are given showing the close agreement between the caleu- 
lated loss and the actual loss. "The first case is for a long three-phase 
line at a very high altitude. and the agreement is very close indeed. 

[n the third case the line ix 125 miles long of No. 0 copper cable. 
"The average calculated loss per mile is 15 kw. and the actual average 
loss from 15 kw. to 20 kw. per mile. The formule are as follows :— 

Disruptive critical volts (parallel wire) e,=21-Li 87 log, s/r effective 
kilovolts to neutral. 

Visual critical volls aud gradient (parallel wires) 


d 0-30] 
n, =m i(i + Js. sr 
A cr 
effective kilovolts to neutral. 


€,)10-5 kilowatts per 


: 214 
Power loss (fair weather) p= : f Jris(e— 


kilometre single conductor. in which the notation is as follows :— 
2:0260 
— 273 44 
b= barometric pressure in centimetres. 
!—temperature in degrees centigrade. 
f=frequency—-evcles per second. 
sy —irregularit y factor. 
= ] for polished wires. 
= 0-98 — 0-93 for roughened or weathered wire. 
=0-87—0-83 for ca bles. 
in, — 0772 for local corona all along conductor 
0-82 for decided corona all along conductor f 
r —radius of wire in centimetres. 
$= spacing in centimetres. 


q seven-strand 
cable. 


Power loss during storms is generally higher and can be found with 
sair approximation by making e,2 0-80 of fair weather é 

The above voltages are to neutral. To tind voltage betwcen lines 
multiply by 1-73 for three-phase. and by 2 for single-phase. 

The corona effects were studied with a strohoscope. If an alter 
nating-current voltage be applied to two parallel wires and gradu: ‘ite 
increased. the first evidence of stress is near the conductor. If the 
wires are polished the glow is quite even, but after a short time red- 
dish beads or tufts begin to form along the wire. while a blui-h-white 
glow remains at the surface ot the wire. The reddish beads are 
always formed when the conductor is negative and the smooth white 
giow when it is positive. This can be distinguished by means of the 
etroboscope. Between needle points the glow appears to bridge 
across the needles. but this is an optical illusion, since the glow ex- 
tends from each wire alternately as it becomes positive and the two 
coronas overlap to the eve. 

Positive and negative coronas start at different voltages, and near 
the critical voltage there is often an excess of one or the other. A 
close examinationof the fan-like brushes, often to be seen discharging 
from high-voltage apparatus, will reveal a reddish colour at the base, 
while the fan streamers have a blue colour. The red point and the 
streamers do not occur simultaneouslv, but alternately. At very 
Small spacings of the wires apart corona cannot form, but a spark 
passes if the pressure is high enough. 

Visual corona appears first at the surface of a wire. as the unit 
stress is greatest there. This stress can be conveniently expressed 
in kilovolts per centimetre, which is proportional to the density of 
the Hux. Thus. the gradient in kilovolts per centimetre at Tupture 
is a measure of the diclectric strength of air. For parallel wires the 
gradient at the surface is de rq —e;/r (log, 8/7). 

lt e is e,. the observed voltage to neutral at which visual corona 
starts. g is a measure of the stress at breakdown, which may be called 
gg, is not constant, but depends on the size of the conductor. Air 
is apparently stronger at the surface of small conductors than large 
ones. The term g, or unit stress in the expression e =g,” log, Sr is 
greater for air around small conductors than large ones. The rela- 
tion between apparent strength of air and radius of conductor was 


found to be ( 0-301 
g,.— o | c ) 
WD 


Tais means that the stressisalwavs constant at a distance 0 SUL, em. 
from the surface.of the conductors ; or 
e, 


g= —  - "es = 30. 
(r+ 03014 r)log, s'r 
ieview." 


* Abstract of an article in the © General Electric 
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The explanation seems to be this: Air has a constant strength g, 
for a given density, but a finite amount of energy is necessary to 
cause rupture or start corona. Hence the stress at the conductor 
surface must exceed the elastic limit gy. or be increased to g, in order 
to supply the necessary rupturing energv between the conductor 
surface and finite radial distance in space away (0-301 Jr) em. where 
the stress is g, and breakdown occurs. 

The value of g, given, 30 kilovolts per centimetre, is for air density 
at sea level (25°C. 76 em. barometer). This has been taken as 
standard, or the density factor é= 1. The relative density for any 

3-020 
213 ~t 
and t- temperature in degrees centigrade. 

As the air density, or ô, is decreased the air is less able to resist the 
electric stress. Theoretically the strength of air should decrease 
directly with 8, 0rg,— 306. g., however. the apparent strength of air. 
cannot decrease directly with 6 because the energy storage distance 
or the acceleration distance must also ch: inge with 6; thus, the energy 


storage distance should be 0-3014 r/c). or the soiiplete expression 


should take the form 
nee fy " 0:301 ) 
C Uv \ d)» 


We have found experimentally that energy storage distance 


pressure or temperature is ¢ = . Where b= pressure in centimetres 


F = 
= 0-301 Y . em. ; that is, 
E 0-301 
g=303( 14 i » 
A or 
The law of the visual critical corona voltage may now be written : 
0-301 


e,—g,r.log.s ‘r= 303(1 4 ; 
'" ey 


y a log. sr 
where e, is volts to neutral. 

It is not probable that corona will be the limiting feature for high 
voltage transmission. The limiting feature will probably be an 
economic one. A quarter of a million volts may be used without an 
excessive conductor diameter or spacing (except at very high altitudes) 

For equal conductivity aluminium has a greater diameter than 
copper, and therefore a greater corona voltage. the difference being. 
for equal conductivity, about 25 per cent. in favour of aluminium. - 
Corona voltage can also be increased bv using a cable instead of a 
single wire. 


PHYSICAL SOCIETY. 


At the annual general meeting held on February l4th at the 
Imperial College of Science, Prof. A. SCHUSTER, F.R.S., president, in the 
chair, the reports of the council'and treasurer were read and adopted. 
Votes of thanks to the auditors. to the officers and council and 
to the Governors of the Imperial College of Science for the use of 
their premises, were carried unanimously. The officers elected for 
the ensuing year were as follows : — President : Prof. A. Schuster, F. R. S. 
Vice-Presidents : Those who have filled the office of President 
together with Mr. F. E. Smith, Prof. C. H. Lees, F.R.S., Prof. T. 
Mather, F.R.S., and Dr. A. Russell. Secretaries : Mr. W. R. Cooper, and 
Dr. 5. W. J. Smith, Foreign Secretary: Prof. S. P. Thompson, F.R.S.. 
Treasurer : Mr. W. Duddell, F.R.S. Librarian: Dr. S. W. J. Smith. 
Other Membersof Council : Prof. C. G. Barkla. F. R.S., Prof. P.V. Bevan, 
Dr.W. H. Eccles, Prof. J. W. Nicholson, Major W. A. J. O'Meara, 
Dr. T. C. Porter, Prof. the Hon. R. J. Strutt, F.R.S., Dr. W. E. 
Sumpner, Mr. R, 8, Whipple, and Dr. R. S. Willows. 


Prof. ScuvsrER, in thanking the meeting for his re-election, men- 
tioned that some of the seven Fellows the society had lost by death 
during the past vear had been known to him personally, and referred in 
particular to Osborne Reynolds, Major-General Festing and the Earl of 
Crawford. Continuing, he stated that he would like to take the oppor- 
tunity of paving a tribute to the memory of Capt. Scott, and to speak of 
the scientific work which he had organised for his expedition. There never 
was any expedition which was so well thought out in advanee, or so well 
titted out for scientific purposes. Capt. Scott spent a good deal of time 
and trouble in carrying our his intentions, and whether he got to the Pole 
or not, or whether his expedition was a success or not, he was determined 
that it should be a scientific success. It was the organisation of the 
scientific side of the ae ‘dition which enabled Amundsen to get ahead of 
Scott, and which delayed Scott's enterprise. As far as that side of the 
expedition was concerned, it had been most successful, and he knew that 
there would be complete records of magnetic observations and photo- 
graphic illustrations of the expedition ‘almost without a break. He 
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could not speak of the biological and geological work which had. been 
accomplished, but Capt. Scott had: been so careful in selecting his 
-Observera that he felt contident that in those directions, also, va lnable 
records would have been obtained. 


A Paper on 
“The Dynamics of Pianoforte Touch " 


was read by Prof. C. H. Brvan, Sc.D. F.R.S. 


The author discussed Helmholtzs and Kaufmann theories of the 
vibrations of a pianoforte wire excited by impact. with special 
reference to the effects obtainable with the modern pneumatical 
piano-plavers and pla ver-pianos, and the common widespread belief 
that these can never reproduce the touch of the human fingers, 
While the rendering of many commercial piano-plavers in the hands 
of’an average performer bears little resemblance to the performance 
of & professional pianist, the author finds that there is generally 
believed to be a certain element missing even in musie played by a 
skilled performer on a first-class modern piano-plaver. this missing 
element being commonly associated with what is described as 

“touch.” In view of the great value of piano- plavers to lovers of 
music, it thu- becomes interesting to examine more closely what is 
meant by " touch; and whether it is cipible of being reproduced to 
« greater extent than hitherto upon pneumatically controlled. pianos. 
‘The question turns very largciv on the extent. if any. to which the 
quality of individual notes can be varied hy striking the notes in 
different ways. Such a possibility involves the inferences that (a) 
the intensities of the fundamental tone and its several harmonics are 

capable of independent variation: (4) these variations can only be 
produced hy varying the behaviour of the pianoforte hammer while 
it is in contact with the string. for example. by lengthening or 
shortening the duration of contact; (0) such an effect can only be 
produced by rapid time variations of the pressure applied to the kevs 
while thev are being depressed—«g.. by a fairly rapid decrease or 
increase of pressure produced by smartly striking or heavily pressing on 
the kev. The author tind- that Kaufmann’s investigation fails to 
account forany such ciects. and that diflicultios arise even when the 
equations are modified so as to take account of impressed forces on the 
hammer comparable with those due to gravity. On the other hand, 
he describes experiments which appear to indic ate beyond all 
reasonable doubt the existence of such effects of “touch.” and 
which certainly demonstrate the possibility of reproducing them by 
means of the modern” pneumatic “instrument. For this purpose 
the authors piino-plaver, which is a first-class instrument of the 
“Standard type. but with the Whole key board under one common 
control, was fitted with an^ "auxiliary lever ^ for which a patent 
application has been tiled. — This lever operates directly on the 
face of the auxiliary regulating bellows. and the air-tensien in the 
bellows can be regulated by means of a sliding weight placed on the 
lever. or by applving hi and pressure to the lever itself. In this wav 
the touch of the human hand can be transmitted directly to the kev s of 
the piano. So faras the experiments go.,thev indicate that even if the 
lever ix worked in conjunction with suitable expression marks, as 
could be done by a person of moderate experience. increased breadth 
of contrast ix obtained. While by varving the position of the load 
independently of the pedalling a variety of dynamica! effects 
can be produced. which can further be increased hv hand control. 
A short, sharp pressure produces a bright ringing treble with a 
light bass. a sustained pressure produces a rich bass with a soft 
treble: the gener: al character of the tone being suitably de~eribed as 
* metallic " in the first case and “ woody ^ in the second. A very 
conspicuous feature of these experiments is the marked differeniia- 
tion which they show between notes in different parts of the scale. 
especiallv in chords. the notes of which are accurately ranged (as is 
unfortunately often not the case in music roll). The duration of the 
pressure required to produce the maximum effect on a particular 
note of the piano varies continuously from the treble to the bass end. 
being least in the treble and greatest in the bass. and hy means of 
this natural or dynamical differentiation notes in à particul: ır part 
of a chord'at any partzof. the scale'can be'accented independently of the 
rest, Whether it is possible to vary the quality of individual notes is a 
point that can only be tested by playing single notes as opposed to 
chords. The differences thet cen be eflected can only be noticed by 
a trained ear; in the author's experiments it has been found that 
some persons notice very marked differences, others notice very 
slight differences. others no differences at all. The differences are 
prob: iblv as conspicuous as those between a stopped string and e 
harmonie on the violin. It is not always easy to produce these 
differences for purposes of demonstration, though it is often easier 
to do so in the course of plaving through a suitable composition. In 
any case the author finds that the effects can be obtained more easily 
-witha pneumatic player fitted with auxiliary lever thon in striking 
.the keys with fingers. When the lever is disconnected the change 
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observed affords some indication of the origin of the popular 
belief in the limitations of the pneumatically played piano, 
Unlike the gramophone, aeroplane, motor car and cinemato- 
graph, the modern piano-plaver has been conspicuous by the absence 
of reference to it in scientific and technical journals. The present 
Paper, whieh arises out of an attempt to obtain a closer degree of 
approximation to playing the piano with these instruments, indicates 
that they open upsome interesting problems in the study 0? acoustics, 


Mr. A. CAMPBELL, speaking as a musician, said that Prof. Brvan’s 
invention largely increased the capabilities of the mechanical piano- 
plaver. as it gave the person who guided the machine the power of 
accenting particular notes at any part of the keyboard. If the londness 
be kept constant, the differences in quality of tone that can be obtained 
from a plano are quite infinitesimal compared with the difference given 
by two pipes of different stops on an organ, and are of negligible value 
in musical art, although their importance is so commonly magnified by 
fancy and by professional humbug. Piano music has to depend for its 

variety on factors other than difference in tone qualitv. ‘The compara- 
tive constaney in tone quality could, no doubt, be demonstrated objec- 
tively by means of phonautograph records. 

Dr. W. H. EccrEs entirely disagreed with Mr. Campbell, and con- 
sidered the difference was most marked, and that Prof. Brvan’s lever 
made a great difference in the contrast obtainable, but he thought it 
would be an improvement to be able to make the soft passages 
softer. 

The PiESIDENT remarked that the explanation of the difference of 
tone of a note accordingasto the mannerin which it was struck—such as, 
for instance, between the touch of a learner and a skilled plaver—must 
interest many even of those who were not musical. 

Mr. G. H. Berry. ina written communication, considered. as a practical 
pianoforte maker, it was impossible to vary the time of contact of the 
hammer with the string, sinee when the hammer is in contact with the 
string the key is entirely disconnected. from it. Only the striking 
velocity could be varied. He ce rtainly thought Prof. Brvan's invention 
wave greater control over this striking velocity. Kaufmann's investiga- 
tion neglects a point of primary importance to the pianoforte, and that 
is that the sound heard is emitted by the forced vibration of the sound- 
hoard, and not by the string. The former has a natural frequency of its 
own, and is set in vibration bv the blow of the hammer transmitted 
through the strings. This natural frequency is rapidly damped, some 
experiments of his own showing that only about six waves were emitted, 
but the first two or three had a larger amplitude than the forced vibra- 
Lions EE d by the string. 

Mr. V. Lovan, in a writ en communication, certainly thought Prof. 
Ten s invention enabled a skilled operator to make a great improve- 
ment in the rendering of the music, but there seemed to be none of the 
clear singing tones atid delicate touch effects which can be produced by a 
good pianist; Apparently these are still beyond the range of the mecha- 
nical plaver. 

Prof. G. H. Bryan, in reply, stated that it was difficult to gauge the 
loudness of the soft passages on a strange piano in a strange room. As 
rewards the effects of the. harmonics the inte resting thing was to see 
whether the entire difference in quality of a tone of a note plaved with 
the human hand and by a mechanical player could be accounted for in 
terms of the harmonics, 


Locking Device for Switch.—The “ Engineering and Mining 
Journal " describes a locking device to prevent the blade of a 
disconnecting switch from opening except under the direction 
of the operator. Instances are on record where the blade of a 
disconnecting switch not protected by this device has been 
thrown open, or partly open, by magnetic repulsion and de- 
stroved when a'short-circuit has occurred on the line, not only 

resulting in the loss of the switch but also putting the circuit on 

which the switch was installed out of commission until a new 
switch could be installed. The safety catch or locking device 
18 a unit in itself and consists essentially of two brass bell cranks 
“hinged together at the ends of the two shorter arms and held 
closed by compression springs. The projections or jaws in the 
outer ends of the two longer arms close in front of the blade, 
thus preventing the latter from coming out of the clips. Each 
bell crank is provided with a dog which moves in a slot in the 
elbow of the bell crank, the dog being hinged at this point. To 
open the switch the outer ends of the bell cranks are pressed 
back away from the blade, allowing the dogs to come forward 
so as to rest upon the sides of thefblade, in which position they 
hold the jaws in front of the blade apart, allowing the switch 
to be opened. Withdrawing the blade of the switch from 
between the dogs causes the jaws automatically to close against 
the sides of the blade and to snap shut as soon as the blade is 
completely withdrawn. 
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THE CINEMATOGRAPH AS AN AID IN 
SCIENTIFIC WORK. 


The cinematograph is so much used as an apparatus for 
amusement that we are liable to lose sight of its value for 
From the educational point of view it has 
Thus, it might conceivably be used 
With good results. even in picture theatres, to stimulate 


other purposes, 
many advantages, 
popular interest in electrical matters bv. portraving such a 
process as Jamp-making.. The “ kinemacolor” pictures of the 
Panama Canal, shown recently at the Scala Theatre, Lon- 
don, are an excellent example of films designed to increase 
popular interest in the marvellous feats of modern engineer- 
In a somewhat different categorv may be mentioned 
the films still being shown by Mr. Pati J. Rainey, which 
must be of the greatest interest to all those who are con- 


mg. 


cerned with natural history. 

Turning to technical and scientific investigation, some 
excellent tilms which depicted metal rods being submitted 
to torsional tests to the point of rupture were shown 
recently before the Physical Society by Mr. C. E. LARARD 
It is not every laboratory that is provided with a machine 
for tests of this kind, and where such facilities do not exist, 
fius like those shown by Mr. Larako would. be much 
more Instructive than pages of text-book matter. 

Operations of the kind to which we have just referred 
take place at such a speed as to present no ditfieultv in their 
reproduction by the ordinary cimematograph. There are 
other phenomena, however, which cannot. be appreciated 
bv the eve, but which mav be conveniently shown by suit- 
These phenomena may be divided into two 
slowly and 


able deviees, 


groups—nainely, those which take place very 
those requiring an extremely short. time for them com- 
Of the former, the growth of plants mav, perhaps. 
be taken as an example. By taking a photograph daily and 
using the film so obtained in a cinematograph, the complete 


growth could be shown through all its stazes, as though it 


plet lon. 


took place in two or three minutes, 

It is, however, with phenomena which take place m 
verv short periods that the greatest difficulty is found, and 
that the method is likely to be the most fruitful in results. 
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We refer to such. phenomena as the discharge of a bullet 
" [ ] . " È 
from a gun, the impact of'a bullet on various materials, 


1913. 971 


The present English translation is to be welcomed as putting 
in the hands of those who may be unfamiliar with the language, 


los; q l l MCN eI a typical erpos’ of German ideas on the subject of 
ats a apte M D > «| c 5 "SL 4 OS . us P an 
explosion eects anc PXDEDUDOR sim ba s 1es : os d venant s K. E. 
as photographs of flving bullets are quite classical, having : | 

I era] AS ` l CE ^^ ^. 1 Lectures on Cellulose. Bvt ess. KLG (London, 3912: ba 
been obtained bv Prof. C. V. Boys, F.R.S., many vears stitute or Chomibtrya Pp. 25 61, 


But a single photograph was all that was attempted 
the cinematograph being then unknown. 


ago. 
in those davs, 
More recently, however, attempts have been made to obtain 
records by means of high-frequeney sparks, and in our pre- 
sent issue we publish an account of an interesting investi- 
gation of this kind by Messrs. C. CRANZ and D. GLATZEL. 
In this work a frequenev as high as [00,000 per second was 
used, an air blast being emploved to prevent lag and to 
secure definiteness in the image. The spark was taken bv 
copper electrodes in air. and the frequency was adjusted by 
varving the electrical constants of the eiremts. The. film 
was fixed to a drum which was rotated at 9.000 revs. 
min., and a shutter was used which only permitted exposure 


per 


during one revolution of the drum. 

We reproduce some of the interesting photographs ob- 
tained. In the case of a pistol fired at a piece of wood near 
its muzzle, a spark frequenev of 6,100 per second allows the 
fact to be seen that the splitting up of the wood takes place 


somewhat gradually and continues to its completion for 


‘some time after the bullet has passed. In another. 
frequencies of 56.600 and 72.000 show that the gases from 
the exploded powder begin to issue from the muzzle of the 
pistol before the bullet. By running such a film through a 
cinematograph these effects can be clearly shown on the 
screen. 
can be investigated bv this means and analysed in a wav 
and thus what 


case, 


It is obvious that rapidly completed phenomena 
that would be otherwise impossible, ls 
generallv 
really resulted in the evolution of new scientific methods. 


regarded as an apparatus for amusement has 
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(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, post 
free, on reccipt of published price, adding 3d, for books published under 23, Add 
10 per cent. for abroad or for 1oreign books.) 


— 
The Science of Illumination. By Dr. L. Broc. "Tran-Jat «dH by 
Prof. W. C. CLiNToN, Bose. (London: J. Murray.) Pp. 180. 63s. ne 
In the review of the French translation of this book (THE 
ELECTRICIAN, June 14, 1912) it was pointed out that although 
published in 1911. the matter did not appear to have been 
revised to a later date than to 1907. This serious defect has 
to a large extent, been removed in the present volume by tlie 
inclusion of à number of paragraphs, due to the translator 
which supplement and. in many cases, modernise the original 
At the same time, it seemsa pity that after nearly tive years 1t 
should not have been possible to induce the author to publish a 
revised German edition from which the translator might have 
worked. 
Apart from the above-mentioned additions. the ortginal text 
has been followed fairly closely, and although 1n certain places 
some further explanation might have made the meaning clearer 
the translator has, on the whole, performed a dificult task with 
considerable skill. 
Allusion may perhaps be made, at the present moment, to a 
remark in the concluding paragraph of the book, to the effect 
that “It often happens that it is neither necessary nor 
agreeable to light a room without producing any shadows,” 
which view many members of the Institution of Electrical 
Engineers will be inclined fully to endorse. 


This book consists of two lectures delivered under a scheme 
of the Institute of Chemistry to extend its constructive work 
outside the more fundamental academie influences. 

Lecture [-—After touching on the comple XIV of the purely 
scientific definition of the subject matter “Cellulose,” the 
author proceeds to draw attention to its predominating 
position of importance from an industrial standpoint, and in 
this connection records estimated figures representing onr 
annual turnover, at factory cost of manufactures involving the 
use of cotton. hemp. linen, jute, bast fibre, ropes, paper, &e 
as primary products, and follows on by re erring to. manu- 
factures in which the primary products are the basis of such 
goods as lace, hosiery, books, newspapers, straw hats, &c., 
which, together with the wood and tiber trades, averegate 
to many nillion pounds sterling. 

The variety of materiais fallme under the general. term 
cellulose “ois still further brought out by reference to the 
nitro-celluloses, and the faet that even coal is largely a deriva- 
tive of cellulose bodies, 
Pantied cotton tibre is mstanced in connection with a list 
of chemical tests and reactions describing the properties of a 
"normal celluloses” The relative. cost of the commercial 
processes of pulp treatment, and the varving degree of resis- 
tance to treatment of cellulose is discussed, and the de sirability 
of establishing a cellnlose standard is emphasised, 

Lecture TL. WV his is more or less devored to the eollotdal 
state, starch. cellulose-hydrates, &e. The 
Importance of structure and minute dimensions, in connection 
with molecular changes. resulting from different physical and 
chemical treatment ts argued. and pointed. reference is made 
to the existing field, for furiher utilisation of © wastes” in 
connection with the various cellulose industries, 

The lectures portray a keen appreciation of the extensive 
occurrence of cellulose bodies; and an intimate knowledge of 
their properties and treatment. The potenant manner in 
which the future progress of the cellulose industries is shown 
to depend on the unexplored phases of “cellulose” and 
colloidal state ^ should act as an incentive to a keener study 
of these problems, F. M. 


1912: Wiliams & Nor- 
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Electricity. By Gisrerr Karr. (Londen, 
vate, ) Pp. 256. Ls. 
This book is one of the small minority devoted to applied 
science among the 60 volumes of the Home University Library 
that have so far been issued, The aim of the series is to vive 
In each number a brief and authoritative presentment of the 
state of modern knowledee covered by the title in such terms 
as to be intellisible to the general reader. 
The present. volume successfully accomplishes this for 
difficult subject, in so far as certain well- bud. n facts concernmz 
electricity are Here brought together and skilfully arranged in 
a logical order. Well-chosen. references enable the reader to 
connect these facts at once with the ereat industrial develop- 
ments depending on them, and now occupying so Jarge a place 
in his daily lfe. 
In particular, the phenomenon of contact E.M.F. and its 
relation to the action of a primary battery is very lucidly 
treated, while the author is at his best in dealing with the 
dynamie generation of electrie current and its subsequent dis- 
tribution, The clear and concise account that is eiven of 
modern methods of supply will appeal to the expert, at least a= 
much as to the lavman. 
A workme explanation of electric and masnetie action at a 
distance is arrived at by concentrating attention on the medium 
and ignoring altogether the nature of electricity itself, except 
that on pave 46 it is stated that electricity is merely a form of 
energy, This view Is certainly open to question. in face of whet 
is now known about atomic constitution; but electrons are not 
mentioned anywhere in the book, and a beginner could read 
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it through without gaining anv inkling of the great additions 
to our knowledge of what electricity i IS. that have been made by 
the study of conduction in raretied gases. 

There are a few errata that call for correction : On page 50, 
star should be planet. and on page 58. chlorate of potash 
should be chloride, while on page 113 eold leaf is meant 
instead of gold-beater's skin. The two magnetic masses spoken 
of on page 147 should be specified as equal, in order that the 
conclusion drawn should necessarily be the correct one. On 
page 173 Joule is obviousiv meant instead of Toule. 

The editors are to be congratulated on having secured the 
services of such an able exponent of his subject as the author. 
and on the addition to the series of what rs really an excellent 
text-book. as well as a verv readable account of the subject. 


WEC. 
The Evolution of Ethers and Ether Pheromena. By ARTHUR 
PDitKS (Bridywater. 1012: Coombsand Dilks) Pp. 50. 2s. 6d. net. 


This booklet purports to give a working-hvpothesis or model 
of an ether consisting of an infinite succession of sub-ethers, 
each of which © evolves " from the sub-ether of the next lower 
order. This view is one which has of late gained an increasing 
number of adherents. But the speculations which the author 
bases upon this conception are purely qualitative. and so loosely 
put together as to lose all practical value either in marshal- 
lmg known phenomena or in leading up to new discoveries. 
He starts with a theory of gravitation resembling that of 
Lesage. but without specifying whether the impact is elastic 
or not : and as it leads to the conclusion that the gravitational 
pull of bodies ts lessened when thev are approaching each other. 
we fail to see how science. is benefited. A lare? variety of 
phenomena are dealt with in a similar manner, including X- 
raves. Which are described as longitudinal waves in gravitation 
streams. The author ends by asking: " Is evervcling elec- 
tricity: is nothing electricity? Is there such a thing as elec- 
tricity Y" 


SOME FACTORS IN PARALLEL OPERATION. 


We eive below an abstract of the discussion which took place 
in Birmingham on Mr. A. R. Everest’s Paper on the above subject. 
An abstract of the Paper appeared on p. &74 of our issue of 
February 7th. | 

Prof. R. TugELFALL drew attention to the fact that one term in the 
formula for the "7 natural frequeney "7 of an alternator appeared to de- 
pend on the other machines with which the alternator in question might 
happen to be in parallel, and asked whether it would not be necessary to 

calculite a fresh natural frequency every time a new unit was added to 
the station. 

Dr. €. Kapp said it must not be thought that the Paper referred only 
to the older type of steam alternators, but it also concerned. turbo- 
alternators, ‘These machines, although taken by themselves; were not 
liable to the evelic disturbances arising in reciprocating eugines, but were 
nevertheless liable to disturbing influences of this kind if the 'v had to 
work in parallel with reciprocating seta. The author had quoted some 
ftuures viven by Goldschmidt in an article published LO vears ago. He 
did not base his arguments on Goldschmidt’. values. but on the method 
need by Punga, yet it seemed desirable that a discrepancy existing 
between Goldschmidt’s formula and his tigures should be cleared up. T he 
speaker, using Goldschmidt’s formula. found figures differing appre- 
clably from the tigures given by Goldschmidt and republished by the 
author, These discrepancies were too large to be accounted for mere ‘ly 
by inaccuracies in slide rule readings, and it seemed desirable that the 
author should state whether he considered. Gold-chmidt’s formula or 
Goldschmidt’s figures correct. Another point which the author should 

clear up was the statement where a distinction was made between that 
part of the self-induced flux which missed and that part which passed 
throush the pole face. Since neither part was interlinked with the field 
winding and both were interlinked with the armature wires there did not 
appear any physical reason for assuming that one part —namelv, that 
which missed the pole face— was alone producing E. M.F, of self-induction, 
whilst the other part was alone responsible for distortion. — Moreover, no 
reason was given why the flux taken into account in calculating the 
E. M.F. of sclf-induction should he just one-half of the total self-induced 
tux. He, the speaker, was inclined to consider Punga’s method, adopted 
hy the author, to be a more reliable method than Dr. Rosenberg’s, but it 
should not be made worse, as the author had donc. by the introduction of 
Hobart’s very arbitrary correcting factor of $. [f this correction were 
not made it would be found that the value of K, came ont at 7.700 K, 
instead of 9,300. This would make a difference of 11. per cent. in the 
predetermined periodic time. 

Dr. W. E. Stumpner drew attcn'ion to the simplification resulting from 
using à consistent svstem of units in all engineering formula, and urged 
in particular that cleetrical engineers should try to express all. quan- 


tities in electrical units as far as possible. Not only would this lead to 
the standardisation of formule, but the formule themselves would ap- 
pear simpler and more intelligible. ‘Thus, instead of reckoning the tly- 
wheel energy in foot-tons per kilowatt (at normal speed and full-rated 
load), it was convenient to regard this energy as so many seconds of full 
load. There could be no doubt that it was incorrect to treat the arma- 
ture of the machine merely as a coil having self-induction, as was always 
done in the simple theory of the hunting ‘of alternators. On the other 
hand, the experimental factors introduced into the formule by Mr. 
Everest’s method, although leading to correct results, were not very 
satisfactory from a theoretical point of view. 

Dr. M. KAHN agreed with Mr. Everest that the distortion method gave 
the most accurate results, and the reasons given explained the fact quite 
clearly, However, he differed from Mr. Evereston one point. Incalcu- 
lating the synchronising power Mr. Everest only took one-half of the 
reactance into account, saying that the total reactance e flux contained & 
part which crossed the air-gap and passed along the “ pole face," The 
total fux produced by the armature of an alternator was usually divided 
into the part which entered the rotor and a part which was only inter- 
linked with the armature winding itself. The part of the Hux which 
entered the rotor could be subdivided into a cross flux, which crossed the 
air-vap and passed along the “ pole face.” and a demagnetising flux, 
Which passed through the machine in th» opposite direction to the flux pro- 
duced by the field excitation, Only the part interlinked with the arma. 
ture winding itself induced in this winding the so-called reactance voltage. 
This voltage could either be measured by removing the stator from the 
rotor. and measuring the voltage necessary to pass full-load current 
through it, or it could be deduced from the short-circuit test, where the 
Cross flux was nil. In neither case a cross flux which crossed the air- 
cap and passed along the * pole-face " existed and no reduction need 
therefore be made from the reactance obtained on this account in caleu- 
latine the svnchronising power. 

Mr. J. Marten said that Mr. Everest very properly called attention 
to the incorrect method which had been used by several writers for 
deducing the short-circuit current of an alternator. During the short- 
circuit test there was only sufficient tlux in the machine to send a short- 
circuit current through the stator windings—that is, to overcome the 
impedance which would at most consume from 30 to 40 per cent. of the 
normal voltage. It was clear that no saturation could occur, and there- 
fore in calculating the cross-current at normal excitation only the air-gap 
am pere-turns could be assumed as being effective in producing it, as the 
short-circuit current was proportional to the flux across the air-gap, and 
this was proportional to air- gap am pere- turns and not to total ampere- 
turns. Under “ effect of load © Mr. Everest suggested that in deducing 
the short-circuit current the air-gap ampere-turns corresponding to the 
total venerated voltage should be considered. This would scem to be 
correct. It would be interesting. however, to know how much the dis- 
tortion angles were affected by change of power factor at full.load. It 
seemed to him that one of these angles would be decreased and the other 
Increased, On page TP in connection. with the flywheel effect which 
should be provided to avoid trouble from resonant hunting, Mr. Everest 
pointed out that for a four-cycle engine running at 200 revs. per min. 
the fiywheel effect should be such as to vive a natural frequeney of 80 per 
minute, This meant a heavy and consequently expensive tlywheel, but 
in his opinion it was better practice to do this than to attempt to get the 
natural frequency of the revolving parts to lie between a frequency 
corresponding to the predominate engine impulse and twice this fre- 
aucney—that was, to lie between 100 and 200 per minute. It was true 
that many plants had been designed on this latter principle, but thev all 
knew that it was difficult to calculate with absolute exactness all the 
quantities entering into the equation for obtaining the natural fre- 
quency of swing of a system, and one was always liable to get too near to 
cither one or the other of the frequencies, between which only satisfactory 
running could be obtained. 

Mr. BRapBURY said it would seem from theoretical considerations that 
in a general way alternators were best suited for parallel running if de- 
sined to have small internal resistance and low self-induction, or, in 
other words, if designed for good voltage regulation, because then the 
syne hronising current for a given angle of dixplac ement was the vreatest. 
His experience, however, had been with gas engine driven alternators 
similar to each other and designed fora special purpose, and it was advisable 
to have a high armature reaction in order to get constant load indepen- 
dent of sudden changes in the resistances of the external circuits, The 
external SEI rOin curve for these particular alternators, the refore. 
showed that for a 25 per cent. increase in current the E.M.F. at the 
machine terminals was reduced by about 20 per cent. If, therefore. 
these machines were in parallel, then for all conditions of load the power 
was equally divided) between them. Supposing. however, the alter- 
nators were of different design and one machine had a much lower self- 
induction than the other, then the characteristic curves crossed at à 
certain point, and at this point only was the load proportionately distn- 
buted between the machines. It followed that alternators havi ing dis- 
similar characteristics and running in parallel required for every load 
condition a different value for excitation current. This was, of course. à 
big drawback to a system, and particularly so where the load was quickly 
changing as in electric furnace work. Again, if the alternaturs were 
generating maximum engine load (engine not working on the governors) 
then an increase of current reduced the E.M.F. of one of the machines 
more than that of the other, and since a redistribution of the load could 
take place to wipe out this E. M.F. difference, the net result was that one 
machine gave wattless lagging current and the other reecived wattless 
leading current, and although this did not represent loss of power vet 
experience went to show that in some cases at least it tended to make 
against the condition suitable for good parallel operation. 
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THE THEORY OF COMMUTATION.* 
BY KARL PICHELMAYER. 


Summary- The author introduces a more general expression for N in 


the formula for calculating the commutation pressure, which he calls the . 


commutation constant M. The main factor in the commutation con- 
stant is X,. representing the self and mutual inductance of the commu- 
tating coil. and experimental results are givento show that it is practic- 
ally equal to the value of A, obtained. by passing an alternating current 
through the commutating coil. The constant V must be determined for 
every tvpe of machine, and its application in the above formula assumes 
the absence of pulsating pressures. 


At the present dav the problem of commutation can be regarded 
as solved trom the point of view that the experience, &c.. gained by 
the constructor during 20 vears has made it possible to build machines 
which will work sparklesslv. Both theoretical and experimental 
methods have worked together to produce these results. We shall 
probably have to wait a long time. however, betore a complete 
mathematical solution of the theory of commutation is found for the 
current in the short-circuited coils, on the shape of which everything 
depends. 

Commutation is always very good when the machine rotates quite 
slowly. and difficulties only commence at higher speeds. At very 
low speeds. practically pure " resistance. commutation ~ occurs ; 
that is, the commutation curve—the curve of current in the short- 
circuited coils during commutation—is only afleeted by the resistance 
pressures, and deviates very little from a straight line. Now, 
** straight-line commutation " does not give rise to sparking. so that 
as a basis for calculating commutation we start from the condition 
that the sum of all the pressures induced by the magnetic fluxes 
should he zero. Moreover, this summation should he zero at every 
instant during commutation, and not merelv the mean value taken 
over the period of commutation. 

When this happens, there will be no “additional currents " under 
which name the currents deviating from the straight-line values have 
been suitably called. "his condition can be actually obtained with 
sufficient accuracy for sparkless working ; and. of course. more easily 
in machines with correct commutating or inter-poles than in machines 
where the commutating field is found by brush displacement. Since, 
therefore, practically a straight-line curve results when only ohmic 
pressures are present, we need nat concern ourselves with these, but 
only with the induced pressures due to the magnetic fluxes. 

The chief of these induced pressures in the commutating coil 
(i.e.. the coils undergoiug commutation) are the E. M.F. of self and 
mutual induction e,. on the one hand. and the commutating pressure 

p induced by the commutating flux for neutralising econ the other 
Wind. In order, however, to obtain general formule applicable to 
all cases. such as machines with commutating poles shortened or 
omitted, machines with brushes fixed in the A zone, &c.. we 
must introduce the other pressures induced in the commutatiue coil 
by the stationary armature flux, due to the current in the coils not 
undergoing commutation. T hese latter have the sanie direction as 
the E.M.FE. of self-induction e,. and consequently assist this pressure 
in retarding commutation. 

Looked at in this way, the armature winding consists of two parts 
—the one containing the short-circuited coils undergoing commu- 
tation and the other containing the remaining armature coils. The 
flux due to the currents in the commutating coils sets up the E.M.F. 
of self-induction e, in these coils. The remaining armature coils 
produce the field known as the armature cross-tlux.— We split up the 
cross-flux into two parts, in one of which the active or eflective length 
of the armature coils lie. and in the other the overhang length of 
these coils. Corresponding to these fluxes. let e,, denote the pressure 
induced in the overhang part of the commutating coils and v. e,; the 
pressure induced in the active length of these turns, where v takes 
into account the part of the active turns under the intluence of the 
commutating flux and is thus the ratio of the length of the active 
commutating coil not in the commutating Hux to the whole active 
length. The total ** armature field pressure, then, retarding com- 
mutation in the short-circuited coils is 


Heyen e e... o (1) 


This must be neutralised by the pressure e, induced by the com- 
mutating flux, so that for sparkless working we should have 


e,7 6, v. Cg 


m PTT 


We distinguish between the following cases :— 

l. Machines without Interpoles and with Brushes Displaced.—Let 
the brushes be rocked into a sparkless position, and the commu- 
tating coil lie in a field of mean density B,. The armature cross-flux 
along the active length does not concern us here, because B, is taken 
with respect to the resultant field, thus including the effect of the 
cue m uc od cao m ul 


* Abstract of an article in the “ Elektrotechnische Zeitschrift.” 


armature field. In this case, the whole active length lies in the com- 
mutating field, so that v— O0, hence for correct commutation we must 
have 

Cir €, + Casas 


or. since e,, is often quite negligible compared with e,, especially 
when the latter is caleulated on the safe side, 
C= €, 
2. Machines without Interpoles and with Brushes fixed ín the 
Geometrical Neutral Zone. (Tram motors, &c.)—Here v— 1, so that 


e,— Cyt Cjr t Egr 
This must be kept within certain limits for sparkless ranning. 
3. Machines with Interpoles and without Compensating Winding.— 
For this case we should have 
Sume te utv ea 6 © + « « S (3) 


where, again, v is the ratio of the eflective length not under the in- 
fluence of the commutating field to the total length of the core, 
whereby a considerable leakage fringe from the commutating poles 
in an axial direction has to be taken into account. The armature 
cross-flux can thus develop itself along the length v.L,. 

4. Machines with both [nterpoles and Compensating Winding.—In 
this case, the cross-field producing e,, cannot exist, and e,, will also 
probably vanish, whence 


Cy = Cy» 


The most general expression for the necessary commutating pressure 
e," 13 thus given by equation (3), which includes all cases. 

Value of the Several Pressures.—Many designers calculate e, from 
the formula 


6,72. 0, wr, À. La . 10-8, " ry ° . e (4) 


which was first developed in the “ E.T.Z.," 1902, p. 623, and 1901, 
p. 967. 

r,— peripheral speed of armature, 

w — number of coils short- circuited, 

A, == specific permeance of the self and mutual induction of the 
commutating coils, reduced to 1 em. length of armature core, 

A —linear current density in armature ampere conductors per 
centimetre length of armature peripherv, 

L, == length of armature core. 

Formula (+) is directly deduced from the Mid known criterion of 


the general theory of commutation, namely -- ie as shown in the 


“ E.T.Z.," 1901, p. 967, and not from a PUN of Hobart's or any 
other * historical ? formula. Parshall and Hobart advocated the 
calculation of the pressure e,, and introduced the practical method 
of representing the flux of self-induction per centimetre length of 
armature core, which has since become quite general. In the calcu- 
lation of e,, these authors deviate considerably from the values 
obtained from equation (4), which is illustrated by the following three 
examples quoted from their treatise " Electric Generators" pp. 
19-179 :— 
I. JI. IH. 
e’, (Parshall and Hobart) .... 36  ...... 9:1 ..... 43 
e,(Piehelmayer), sissies m8 iera 292 uus 0201 
Ratio e :e, ............ LUE ..... 2312 ..... 210 


The values of e', are those given by Parshall and Hobart, whilst e, 
has been calculated with the same value of A (20 lines per inch) as 
was used for e’, The author has thus only adopted Parshall and 
Hobart's practical method of representing the flux of self-induction 
which, from the values of A, affords a convenient comparison be- 
tween different types of machines, but not their formula, which 
appeared to him incorrect in 1901. He agrees with these writers as 
to the desirability of ascertaining the value of A—even when not 
quite accurately—by means of an alternating-current test. The 
error thus introduced is estimated at 10 to 15 per cent., and is due 
to neglecting, or rather including in the measurement. the leakage 
reactance of circuits exerting a damping effect when an alternating 
current flows. 

The era e „and e,, can also be expressed by formulz analogous 
to equation ( Tn the latter formula, A,A represents the mean induc- 
tion of the ie due tothe current in the commutating coils, when this 
flux is regarded as leaving the armature core surface. In like 
manner, the mean induction of the armature cross-flux producing 

e can be represented by the expression àA, and the mean induc- 
tion of the armature field producing the pressure e,, in the overhang 
can be replaced by an equivalent flux distributed over the active core- 
length and represented by.A,,A. 

Equation (1) then becomes 


e,—2vw(M + Ag U.AQJAL,IO? . . . . . (5) 
—2vwA AL, 10-5, 
As == Ag tArget Urge . L] a e. . . . . . e (6) 


where 
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and represents the sum of all the permeances per centimetre length 
of armature core. 
thereby include the general case. Equation (4). however, covers the 
mere important cases in practice, since A, frequently equals Az, the 
main exceptions being machines without cenimutating poles or com- 
pensating winding and with brushes fixed in the geometrical neutral 
zone, and machines with commutating poles omitted or considerably 
shortened axially. The quantity A, can be regarded as a purely 
empirical constant, though its physical meaning is quite clear. 

It must be noted that equations (2) and (5) are only a correct 
criterion for sparkless commutation when the tluxes ere not pulsating, 
about which more is said later on. 

The pressure e,, induced in the overhang by the stationary arma- 
ture flux is seldom large. and its calculation is not easy. The in- 
duction in the overhang of the winding decreases the further we go 
away from the core, because the length of the tubes of force rapidly 
increases. Thus the main effect of this flux is near the core, and it 
will therefore be partly neutralised by the leakage from the inter- 
poles, when the latter are present. Arnold does not take this pres- 
sure into account, whilst Lamme attempts the calculation in " Pro- 
ceedings,” Aimer. LE. IZ. 1911. p. 2049. The stationary armature 
field in the overhang, moreover. is strongly damped by the eddies 
induced in the metal parts which it passes through, such as the 
end core plates, the winding supports and covers, &e. As is 
well known, the winding covers of turbo-dynamos get very hot when 
they are magnetic, and also become warm when they are non-mag- 
netic. Again, if à compensating winding is provided, it may well 


happen that the armature flux in the overhang is neutralised. or even 


reversed. by the field of the overhang of the compensating winding. 
In the author's opinion, the pressure e,, only becomes important in 
machines with short armatures and lone pole pitches. In machines 
without compensating winding and with or without interpoles, until 
more accurate experiments have been made it can be assumed that 
ea = 0:1 to 0:15e,, and in machines with compensating winding and 
commutating poles it can be neglected. 

The pressure e,, has been calculated by Arnold, who estimated 
that the density of the eross-tlux in which it is induced equals 2-5 to 
4A, which corresponds to à,,2-25 to 8 lines. Thus e, per centimetre 
of armature length is of the sante order as e,. 

The caleulation of all the pressures we have considered is very 
complicated and uncertain. The simplest is e, whilst e,,is the most 
doubtful. As shown, in some cases even the sim of e, is uncertain. 
The most important of these pressures is ¢,. and an idea of its mag- 
nitude can be gained by passing an alternating current through the 
commutating coils. There have been certain objections raised to 
this method of obtaining e,; and the author, therefore, gives the 
results of a number of careful tests he has carried out to show that 
the values thus found are sufliciently accurate for practical purposes. 

The first tests were made in 1902, whilst in the early part of 1912 
further and more exact measurements were made. An alternating 
current was passed through the commutating coils and the value of 
Aw (Specific permeance per centimetre length of core with alternating 
current) determined with the armature in the field svstem, both with 
and without interpoles, also with the armature removed from the 
machine. — In this way it was found that A, decreases as the number 
oi coils in series increases, whilst the frequeney of the alternating 
current has but little effect. Further, it was found that the values 
of A obtained were approximately the same for the armature removed 
as for the armature in nosition but without eommutating poles. 
From this it can be concluded that the error bv which we measure 
the self-induction too large, on account of the damping effect of other 
circuits, is of the same order as the “ bore Hux,” which passes from 
one pole to another and is undamped when the armature is removed 
from the field. This error is taken to be about 10 to 15 per cent. 
on the high side, which, however, becomes much less in the final 
result when we neglect the pressure e,, induced in the overhang. 
which is often of the same order. It was, therefore. to be expected 
that the inductance under actual conditions should be practically the 
same as that measared by alternating current, and the tests con- 
firmed this completely. Indeed, there was a surprising agreement 
between the values of A obtvined with alternating current, and 
denoted by A,, and those obtaining during commutation, denoted 
Dv Ay. 07 | 

The method followed in making these confirmatory tests was as 
follows :— 

In the experimental machine there were as meny interpoles as 
main poles, and the axial length of all the poles was approximately 
the same as that of the core, so that ¢--0. Henee, when EC 
neglected, we should have for correct, £e. straight-line, commu- 
tation Cott 


yl 


Now. from equation (4) 
e,7 2r, c ALA T0, 


We define A, as the commutation constant, and. 


and the eommutating pressure induced by the resultant commu- 
tating-pole tlux of mean density B, is 


e, 2r, wl, B1075, 
hence, when re 
we get, Bew- ALA. 
For shorleurd interpoles we should have 
"E 2v Li 1—:)B,10-* 
eum Sew L A LOS, 
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Hence, if the value of B, is determined as accurately as possible 
under eetual commutation eonditior s with unshortened commu- 
tating poles. the value of 


and 


so that v "D os a THD 


thus obtained can be used as a eheck on the value of X, given by 
alternating current. The results showed that it is quite permissible 
to take A,=A,. ln cerrving out the experiments, the greatest 
possible care was taken to obtain B, as accurately as possible tor the 
best commutation conditions. For this purpose, to make the 
machine as sensitive as possible, copper gauze brushes were used, and 
the machine was run about 50 per cent. above normal speed to obtain 
a high value of e, whien wes thus made equal to aboat LE volts; In 
this way it was found possible to obtain the correct exciting current 
for the commutating poles for sparkless running. within a few per 
cent., by adjusting the diverter of the interpole winding. 

There was one important assumption made in these tests. viz that 
no pulsating pressures were present to aflect the current curve during 
commutation. As shown by Rtidenberg, the coils, as they enter end 
leave the commiutating zene. set the armature Hux swinging over the 
periphery. though these pulsations are strongly damped by the main 
poles. More important. however, is the pulsation of the eomnu- 
tetine-pole flux. due to the slots. Fo was proved, however. that, 
owing to the odd number of slots in the experimental machine, no 
pulsating effects eould be produced under the interpoles. — This was 
tortunate, because it is found that the pressure set up by such puhi- 
tions of the flux may be of the same order as the pressure c. 

In general, then, when no pulsations are present, we can uke 
A —A,. and the commutation constant ean be obtained experiment- 
ally from 


P 


Where D, corresponds to the best commutation. In the foregoing 
experiments ¢= 0. An experienced designer will easily be able te 
estimate approximate values of A, for any new type. When, how- 
ever, pulsations are present, the value of A, may vary considerably, 
and it is alwovs desirable to use all means to suppress. pulsating 
pressures as much es possible. 

To suppress pulsations, we have the following means: (1) largo 
air-gap under interpoles ; :2) small commutator bar piteh, to reduce 
the current per coil; 03) damping the interpole lux. by copper 
plates or solid pole <iees. l 

At the end of the article. the values of Ay for a Taree number of 
machines of different makers are given, and it would appear that for 
ordinary machines with interpoles X, lies between 4 and 9, ond itis 
higher when the interpoles are shortened, — Also for large compen- 
sated turbos the limits are about the same. 

The main factors affecting the value of A, and A, are :— 

1. Ratio of core-lenath to pole-pitch. 

2. Brush width. 

3. Damping action of metallic parts outside the commutating zone. 

1. The effect of the coils imbedded in the slots was taken into 
recount by Hobart. who showed that machines with short cores and 
long end connectors have large inductive fields per centimetre cote: 
length. It L. denote the length of the coil im the slot iid L, the 
length in air, then Hobart takes 


I A= 200-51, +41), 
L, 
Le 

2. Etleet of brush width. Both Hobart^s and the author's expeti- 
ments showed that A, decreases as the number of coils short-cireuited 
increases. It is net the number of segments covered by the brush, 
however, that determines the value of A, as might at frst be supposed 
from the test results. but the actual width of the brush, for it ts the 
latter which determines the peripheral breadth of the eommutatmz 
coil. If, therefore, the number of segments short-circuited by è 
given width of brush is increased, A, will not be materially reduced, 


whenee A, = §$ +1-6 


ll 
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because the length of the tubes of force is not increased thereby. In 
general. then, we cannot speak of the influence of the number of 
segments covered by a brush, but of the actual brush width. With 
wave windings, the brush width is not always a measure for the 
number of coils short-circuited, and a special investigation (see 
^" E.T.Z." 1902, p. 623) must be made. 

3. Solid metal ouiside the commutating zone, such as the hezvy 
winding covers on turbo-generators, can exert a damping action and 
thereby reduce the pressure e,. 

In conc'u-ion, it is to be noted that the neighbouring coils com- 
mutating simult:zncously cannot exert a damping effect and thereby 
reduce ths volue of e,. Also, the secondary effects, such as the whole 
armature winding acting as a shunt to the commutating coils, need 
not be regarded. — Nor do the equipotential connectors short-circuit 
thecommutatingcoil. Inshort, coils undergoing commutation at the 
same instant can be regarded as independent circuits connected in 
parallel by the brushes. 


CORRESPONDENCE. 
— — 
EARTHING THE NEUTRAL. 
TO THE EDITOR OF THE ELECTRICIAN. 

Stk: Your issue of January 3rd refers editorially to the 
earthing arrangement used at Sheffield as described in your 
Correspondence columns by Mr. 8. E. Fedden. Your editorial 
would give the impression that this is the first application of 
such a transformer scheme to furnish a stable neutral, so that 
it may be of interest to your readers to know that a prac- 
tically identical arrangement was furnished by the General 
Electric Co. about six vears ago for installataion in the power 
house of the Twin City Rapid Transit Co. at Minneapolis, Minn. 


For this installation the transformer forming the stable or 


" artificial " neutral consisted of a three-phase, 35-cycle, oil- 
cooled transformer of nominal 600 kw. capacity, with 13,200 
volts. primary winding star connected to the station 'bus bars, 
and 460 volts secondary winding delta connected to ensure the 
stability of the neutral point of the primary winding when 
passing currents to earth through a 12-ohm resistance. 

On this system an earth might demand a neutral current 
running to approximately 600 amperes. which would mean a 
current of 200 amperes in each of the limbs of the star-con- 
nected primary, these currents necessarily having the same 
phase relation by virtue of the serial connection of the corres- 
ponding secondary delta-connected. members of the three 
phases. The neutral-forming transformer was designed with 
a view to withstanding large overloads (approximately 10 
times nominal) to which it would be subjected in this service. 

In your following issue of January 10th, a letter from Mr. 
K. Edgcumbe questions the desirability or necessity of using 
such an arrangement. In the case of the Twin City Plant 
there were steam engine generators star connected which could 
provide a neutral if some of these were always in operation, 
which, however, was not the case, since for a large part of the 
time power would be supplied entirely by near-by water-wheel- 
driven generators through step-up transformers which were 
delta connected on the high- tension side. 

Mr. Fedden, in his letter, points out some of the advantages 
of such a neutral, and it may frequently be found that the cost 
of a neutral- forming transformer is less than the necessary 
switches, cables, &c., “for providing the neutralifrom any one of a 
number of generators, especially if due regard i is given to the 
Safety devices necessary to guard against the dangers of 
applying dangerously high pressures. 

The functiontof the isolated delta secondary seems to puzzle a 
number of engineers. Without this the secondary, or if the delta 
is opened, the current that can be drawn from the neutral 


point is obviously limited to currents of the order of the mag- . 


netising currents only of the transformer. It is, therefore, 
in Some respects immaterial whether the current limiting 
resistance is placed directly, in the earth connection of the 
system or connected into the delta of the secondary member of 
the neutral-forming transformer. In the latter case, selection 
of proper ratio of transformation allows the use of a resistance 
of a most economical and reliable construction.—I am, &c., 
Schenectady, U,S.A., Feb. 13. Jonn B. TAYLOR. . 


IMPROVEMENT OF POWER FACTOR. 
TO THE EDITOR OF THE ELECTRICIAN. ' ^" — ` 

Str: Referring both to the Paper by Prof.-Miles Walkeri on 
“The Design of Apparatus for Improving the Power Factor 
of Alternating-current Systems,” published in your issue -of 
January 10th last (p. 677) and to your Note, “ Improvement 
of Power Factor,” in your issue of January 17th last (p.706), 
I sincerely thank Mr. Walker for having enna’ my name 
in the footnote of page 677. . 

But, at the same time, I wish to point out that there sccms 
to be a misunderstanding i in his mind on that question: As 
already stated in a letter which I published in your issue of | 
July 19th last, and to which I refer again, 1-believe I was the 
first to show (see “ L'Eclairage Electrique " of November 23, 
1901) that a continuous-current armature. surrounded byta 
homogeneous magnetic medium and fed with polyphase 
currents, when driven above synchronous speed, has the, pra- 
perties of a condenser, and can be used in all cases to replace 
condensers. 

I do not believe that on this very special point I lave had 
any contemporaneous co-discoverers ; indeed, this property 
should not be mistaken for the property of commutator 
machines being self-excited when working in the neighbour- 
hood of synchronism. 

I therefore thmk that my name should be the only one men- 
tioned in connection with that very special point.—I am, &c., 

Paris, Feb. 22. MARIUS Latour. : 


THE SEPARATION OF THE LEAKAGE. REACTANCE 
AND DIRECT MAGNETISING EFFECT OF THE 
ARMATURE OF A STAR-CONNECTED | D esl 
PHASE SYNCHRONOUS MACHINE. ` M 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The following method of separating the léskoge | 
reactance from the direct magnetising (or demagnetising) effect — 
of the armature reaction of a star-connected three-phase synehro- 
nous machine is new as far as I am aware, and, as the test can 
be made with great ease, it may be of interest to your readers. 
The procedure is as follows: One phase of the armature is 
short-circuited to the star point, and the machine driven ‘at 
a known speed and excited until the short-circuit current has 
a convenient value. The short-circuit current I, and -the 


Volts 


cx 


Excitation Amperes - 


exciting current I, are read, and also the star volts V for one 
of the phases which are not short-circuited. Then, if L is the 
coefficient of leakage self-induction for one phase, and. if f is 
the frequency, V—2z./.L.lL,. The value of L is thus 
obtained by means of a single reading of the short-circuit 
current I, and of the corresponding. star volts for one of the 
open phases. That this is so is clear from the fact that the 
current in the short-circuited phase produces a.field which 
may be resolved into two equal components, one of which.is - 
stationary relatively to the field system, and the other revolves 
relatively to the field system at twice the speed of-the latter, 

and is therefore heavily damped. . An approximately pure. 


F 
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rotating field is thus produced by the combination of the field 
due to the exciting current, and by the synchronously rotating 
component of the field due to the current in the short-circuited 
. phase. This resultant rotating field produces in each phase of 
the armature the same E.M.F. In the short-circuited phase 
the E.M.F. is solely utilised in overcoming the leakage reactance 
of that phase. In the two open phases this E.M.F. produces 
the P.D. V between the terminals and the star point. 

In order to obtain the direct magnetising effect, the volts 
V are marked off on the open-circuit characteristics, as shown 
in the figure. The corresponding exciting current I,’ is sub- 
racted from the exciting current I,, and the difference thus 
obtained is the direct magnetising effect due to the one phase 
in terms of the field current. When the three phases are 
short-circuited, the direct magnetising effect is three times 
that due to one phase alone, and hence the total direct mag- 
netising effect of the armature is at once obtained. The 
e MT is thus seen to be an extension of that given by Prof. 
Kapp (^ Journal " IL.E.E., Vol. XLII., p. 703). =l am, &c., 
Birmingham, Feb. 21. T. F. WALL. 


CONCERNING THE NEUTRAL COMMUTATION ZONE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In Toe Evecrrictan, January 17, 1913, p. 715, 
appeared an interesting Paper on the thcory of commntation, 
by Mr. G. W. Worrall. The author considers my views on the 
subj-ct, for which I thank him very much, as this procures me 
an opportunity of entering into some points upon which 
misunderstandings appear to exist. 

Under the heading “Some Commutation Theories," Mr. 
Worrall says: “ The exponents of these theories have freely 
criticised each other in the technical Press." This is certainly 
a the case so far as I am concerned ; I have not “ freely ” 

Rished my opinion. For, although ''E.u.M.," Vienna, 

lished objections to the neutral zone by Pichelmayer, 
Rüdenberg and Worrall, and while these authors have chal- 
lenged me for further explanations, my replies have been 
refused insertion on the pretext that they are too long. At 
the same time, however, Papers many times longer than mine, 
and aiming at proving the views which I combat, have been 
published. 

I am preparing a pamphlet which will contain the recent 
discussion and my not yet published Papers. Copies will be 
sent to the I.E.E. and to its local sections, to the university 
hbraries and to other scientific bodies. 

According to Mr. Worrall, there are, with respect to the 
neutral commutation zone, three “main points at issue." I 
shall begin with “ The algebraic addition of E.M.F.s." The 
point in question concerns Riidenberg’s allegation that I had 
contested the validity of the addition of E.M.F.s, which, how- 
ever, is the result of a misunderstanding. In my Paper 
(“ E.T.Z.,” 1907, p. 209), referred to by Mr. Worrall, I shortly 
described a particular dynamo, devised by me long ago, 
exhibiting certain departures from the common dynamo. 
Nevertheless, the well-known differential equation of the 
common dynamo applies also to my machine. From this I 
infer that that equation does not sufficiently take into account 
the peculiarities of the machines. It makes no difference to 
the differential equation whether it relates to several causes 
acting together in a joint iron circuit or to the sum of causes, 
each acting in a separate iron circuit. In reality there will be, 
in general, a very great difference. In other words, in an iron 
circuit the real magnetic flux differs notably from the resultant 
obtained by the parallelogram principle applied to the com- 
ponent ampere-turns; and, therefore, the E.M.F. as finally 
calculated will not be correct. But that has nothing at all to 
do with the addition of E.M.F.s, which 1s correct, and to which 
I do not object. 

I have treated different subjects in separately published 
Papers; but my opponents confuse the discussion by picking 
out a single sentence and interpreting it in connection with a 
totally different subject. My “ E. T.Z." Paper of 1907, referred 
to above, has nothing to do with the neutral commutation 


zone; this is not even mentioned there. That Paper relates 
to the differential equation. 

However, my Paper of 1907 referred to does not treat the 
essential objection to the differential equation and to tlie so 
much discussed condition R, T/L 1, which I treated in the 
“ E.T.Z.," 1906, p. 1127. I have shown there that the said 
condition is merely the result of an incorrect differential 
equation derived from an inexact current diagram, and the 
tacitly made assumption that the armature current is mathe- 
matically or absolutely steady. When the real electric circuit 
in the dynamo is taken into account, without the restriction 
of an absolutely constant current, then the current-density or 
the tension remains always finite, independent of whether 
R,T/L.1-10or <1. Thence it results that the discrepancy 
which was hitherto admitted to exist between theory and 
practice, because machines with R,T/L«1 may have a very 
good commutation indecd. 1s, in fact, non-existent. 

Arnold, Rüdenberg and Riebesell have objected to my result, 
pretending that I had forgotten the self-induction and that 
the said condition ought to be maintained in theory. I refuted 
their objections in a second Paper which the * E.T.Z." refused 
to insert, but which appeared in my pamphlet. * Kommu- 
tierung, Kompensierung und Wendepole." My result— 
namely, that there exists no restrictive condition for finite 
tension in the dynamo—remeins valid notwithstanding all 
Papers aiming at proving the contrary. For the conclusions 
arrived at in the said Papers are erroneous, because they are 
not derived from th? true base I mentioned. This is confirmcd 
by the fact that the new formulæ and conditions, which differ 
from those above mentioned, are not at all identical with each 
other. 

I now come to “ The cancellation of each other by two fluxes 
at right angles to each other.” Niethammer’s remark on that 
point, quoted by Mr. Worrall, and still more what Niethammer 
said in '* E.u.M.," Vienna, 1912, p. 300, gives the impression 
that I had said that rectangular. fields cancel each other, and 
that I had used this false reasoning in my explanation of the 
neutral zone. That this is the impression conveyed by 
Niethammer's assertion is proved by the fact that Mr. Worrall 
quotes it in this sense as one of the three “ points at issue.’ 
But I did not say at all that rectangular fields cancel each other. 

From the three “ points at issue,” mentioned in Mr. Worrall's 
Paper, two vanish wholly as being by no means points at issue. 

There remains only the question of the end connections. 
In this question there exists a strange inconsistency, as I have 
already pointed out in THE ELECTRICIAN, 1911, Vol. LXVI., 
p. 632, in connection with the discussion on Mr. Worrall's 
Paper on “ Commutation Phenomena” at the LE.E. If a 
physical explanation of the alleged magnetic commutating 
field is meant, only the end connections are considered as if 
they were of chief importance. On the contrary, in the cal- 
culation of the commutating field, the end connections play 
quite an unimportant part; not infrequently their alleged 
effect 1s not calculated, an assumed small value being inserted 
for it. 

In my explanations of commutation I do not dwell, in the 
usual manner, upon considerations of self-induction. That 
is probably the reason that Mr. Worrall “ascribes to me the 
opinion “ that the end connections have no self-induction.” 
I never said that. Where self-induction of a coil comes into 
play, the end connections. as well as any other parts of the coil. 
have their share in the effect; but it serves no purpose to 
discuss the self-induction of a part of a coil, as that has no 
definite meaning. Self-induction is not something bound to 
the electric circuit, though it is often regarded as such. The 


E.M.F. of self-induction is only due to changes in the magnetic 


field. Moreover, self-induction is in no way distinguishable 
from other co-existent electromagnetic induction. Therefore, 
when the real magnetic flux resulting from all causes, and its 
changes relative to a given circuit, are taken into account, the 
self-induction is already included, and it would be erroneous 
to add an E.M.F. of self-induction. 

Instead of & partial self-induction ascribed to the end con- 
nections, but which cannot be exactly defined and measured, 
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definite effects which can be controlled by experiments ought 
to be considered. Take a certain direction of the current in 
the short-circuited coil, so that in one half of the end 
connection it flows through the field obliquely with respect 
to the movement of the coil; for instance outwards with 
respect to the whole machine. Then it flows in the other half 
obliquely in the opposite direction, and therefore inwards. The 
short-circuited coil is, as a whole, at right angles to the direc- 
tion of the really existing main megnetic flux due to all causes 
together. The field is thus practically the same at both halves 
of the end connection, and the E.M.F.s act in the same direction 
at right angles to the direction of the movement of the coil. 
Therefore in one half of the end connection the E.M.F. will 
assist the current, in the other half it will oppose it to tli? same 
amount. In other words, compensation exists already in the 
end connection itself, and a magnetic commutating field to 
compensate the effect of the end connections, as alleged. is 
not wanted. 
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Fic. 1.—Diacraw SHOWING DISTRIBUTION or Foun IN COMMUTATING 
ZONE (ac ordivg to Worr.ll). 


I agree with Mr. Worrall that it i5 of importance to obtain a 
* direct clue to the real phvsical conditions existing in the 
commutating zone," and that theory must be constructed bv 
“the application of known physical principles." However, 
it is incomprehensible what “ known physical principles Mr. 
Worrall has applied in. the. construction of the theory he 
represents in. Fig. D. le. p. 717. here reproduced. 
& I arrived by means of known physical principles at the 
neutral commutation zone as shown in Fig. 2. That diagram 
represents the real magnetic flux in a machine running with the 


Fu. 2 


( Menges.) 


field-magnet excited and with current in the armature and in 
the commutation pole coils. In my opinion Fig. 1 belongs to 
the same kind of fancy diagrams as, for instance, Fig. 334 in 
Arnold's * Die Gleichstrommaschine,” Vol. IJ., p. 273, and 
Fig. 9 in B. G. Lamme's “ A Theory of Commutation and its 
Application to Interpole Machines " in the " Proceedings ” of 
the American Institute of Electrical Engineers, 1911, Vol. 
XXX., p. 2060, reproduced as Fig. 7 in THE ELECTRICIAN, 1912, 
Vol. LXVIIL, p. 625. Fig. 1 is full of discrepancies with what 
are, according to Faraday and Maxwell, the physical principles 
of the magnetic flux. It would be very interesting to know 
the reasons which lead Mr. Worrall, in his Fig. 1, to depart 
from the rules and principles hitherto admitted to govern the 
„representation of the magnetic flux by lines. 


I also invite Mr. Lamme to explain the meaning of- his figure 
reproduced here as Fig. 3. Neither Mr. Lamme nor Mr. 
Worrall have clearly stated what their figures intend to show. 
According to Faraday and Maxwell, neither one figure nor the 
other represents any real or possible magnetic flux. 

Mr. Worrall savs: “ Much of the discussion seems to rest 
on the question of what is a neutral field.” It may be that the 
misuse of the word " neutral," which I pointed out in THE 
ELECTRICIAN, 1912, Vol. LXX., p. 25, has introduced some 
confusion ; but from the physical standpoint there is cer- 
tainly no question as to what 1s neutral. The intensity of the 
field is the intensity of its polarity. When there is no polarity - 
the field 15 neutral. So it is not a matter " to be assumed," 
but a logical necessity " that for a field to be neutral it must 
be zero." The idea that " the field is neutral to the conductor 
when the relative movement between the conductor and field 
ix zero " belongs to the sophistic argumentations usual in the 
Arnoldian school. The expression “ neutral to” is confusing, 
for what 1s meant has nothing to do with neutral. 

The following explanations prove that the commutation 
zone ought to be neutral in the sense stated. The current in 
the commutating coil must, in reversing, pass through zero. 
Straight-line commutation being admitted, then the current 
is zero in the middle of the commutation. (That straight-line 
commutation is practically the best need not be explained here.) 
In the middle of the commutation zone the coil is fully short- 
circuited. Therefore, if a magnetic flux were to enter or 
leave the coil. there would be an E.M.F. and a current in tlie 
col. But as there is no current, and thus no E.M.F., at the 
moment considered, the coil must then be at that part of the 
armature where 2 magnetic flux neither enters nor leaves it— 


Fic. 3. 


(Lamme.) 


that is. in the neutral zone. Further confirmation of the 
neutral zone can consist only of refutations of the alleged 
reasons for à magnetic field. 

Mr. Worrall believes “ that if the bases of the arguments 
be examined in the light of known physica! principles the 
various theories will be found to be merely different ways of 
stating the same thing.” In my opinion, such sharp opposi- 
tions as neutral and magnetic, black and whit^, and so on, are 
not to be regarded as “ merely different ways of stating the 
same thing.” A mere comparison of the corresponding parts 
in Figs. 1 and 2 shows at once that there must be real and 
important differences in the underlving views. Both figures 
cannot be true ; one at least must be essentially false. 

That the discussion treats of real and important differences 
appears also from the following: To test the various views on 
commutation I proposed experiments with two exploring coils, 
one in the middle of the armature slot, the other fixed to the 
armature outside the slot, so that it runs in the air-gap close 
to the commutation pole-face. Arnold expressed himself very 
decisively on that subject in ** E.u.M.," Vienna, 1911, p. 996. 
When the coil within the slot shows zero E.M.F., then the 
other one will, according to Arnold, indicate " the ful! com- 
mutating field"; according to Pichelmayer (“ E.u.M.,” 
Vienna, 1912, pp. 300 and 740), “ perhaps only 50 to 60 per 
cent.” of it. From my explanation it follows that both coils 
will have zero E.M.F. at the same time. | 

As the authors’ expectations differ so considerably and 
concern easily measureable and not at all small effects, there is 
no essential difficulty in deciding by experiment which opinion 
is true. Nevertheless, it will be of importance to take all 
precautions to obtain results which are indubitably correct. 
I shall be very pleased to obtain any suggestions or proposals 
on this subject. 
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It is, indeed, very strange that many secondary points—as, 
for instance, the magnetic oscillations m continuous-current 
dynamos—which are neghyibly small in well-designed mechines 
and which have nothing to do with the main features of com- 
mutation, have been studied bv elaborate experiments. while 
the very basis of the theory. the magnetic commutating zone, 
rests upon only more or less sophtstic reasoning, without any 
direct experimental proof. A few eftempts formerly made 
to obtain such a proof have not vielded trustworthy results. 
as I have shown. Since then nothing has been done in that 
direction. Both volumes of ^ Arbeiten aus dem Elektrotech- 
nischen Institut. zu. Karlsruhe.” edited by Arnold. contain 
Papers dealing with commutation. AH those Papers depend 
upon the magnetic commutation fild in the commutating zone, 
which is merely taken for grented : but there is none which 
even so much as pretendsto demonstrate that assumed basis by 
experiments. It looks, indeed. as if decisive experiments were 
avoided from fear of losing the supposed grounds of the usual 
theorv.—I am, &c., 

Scheveningen, Holland, Feb. 18. C. L. R. E. MENGES. 
THE ASSOCIATED MANUFACTURERS OF TRAMWAY 

AND RAILWAY MATERIAL. 
TO THE EDITOR OF THE ELECTRICIAN. 


NIR: As chairman of Council of the Associated Manufac- 
turers of Tramway and Railway Material, I feel it my duty to 
ask you to be good enough to give a portion of vour valuable 
space in. wlich to bring before vour readers some notice of this 
association, the objects and influence of which are of both 
interest and importance to all connected in env wav with 
tramways, railwevs and the allied industries, 

Having regard to the enormous annual purchases made by 
tramway and railway officials. and the well-known difficulties 
experienced in framing specifications. and suitable standard 
clauses governing conditions of tender. acceptance and com- 
pletion of contracts, those officials who act as purchasers have 
every right to expect of the manufacturers some concrete and 
authoritative expression upon standard forms of clauses. 
acceptable alike to both buyer and seller. In almost every 
industry to-day this work of association for the concrete expres- 
sion of views has been and is being performed. with well-recos- 
nised advantages, obtainable only by organised representation 
and the interchange of views of both sides. [t is only by a 
recognised association that such work as the settlement of 
acceptable standard clauses and beses of intercourse can be 
effected and maintained, and occastonal special references on 
extraordinary points receive consideration and decision by a 
representative council, whereby smooth working and the fre- 
quent avoidance of lengthy and unprofitable disputes can be 
ensured. 

The subject of exhibitions. their support and encourage- 
ment, will receive thorough consideration from time to time. 
There can be no question whatever as to the difficulty which a! 
purchasers experience in securing and maintaining touch 
with manufacturers and their agents, and although this want 
is largely met bv the excellent. advertisements of first-class 
firms appearing amongst vour own advertisers, vou would be 
the first to recognise that the occasional attendance of buvers 
at well-organised exhibitions where models and parts can be 
handled and examined is essential. Exhibitions, however, for 
the manufacturer invariably involve a very apprectable burden 
of direct expenditure, not alone In money, but of time and 
energies, usually of their most able officials : so that however 
beneficial exhibition gatherings mav be to buver or to seller, 
there is a limit bevond which the disadvantages outweigh the 
good which the industry may effectively derive. Further- 
more, many of the large international exhibitions, outside of 
the problematical value of an assortment of wold and silver 
medals. are a comparatively worthless burden upon manufac- 
turers of tramway end railway material, and it 15 necessary 
that the decision. of the association. should be issued as the 
determining voice of guidance and advice to manufacturers as 
to whether or not thev need give time to consider partaking m 
envy particular exhibition, . 


| 
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The council have already considered the question of national 


and international representation. and having been influenced 
by the fact that manufacturers other than British do actually 
take their part in the supplies of tramway and railway material 
purchased in Great Britain, thev have decided to admit them 
tothe association, and thereby control foreign manufacture. The 
council have noted with admiration the well-recognised 
work of the British Electrical and Allied. Manufacturers’ 
Association, to whom they will probably look, not without 
avail, for advice and assistance in relation to the particular 
electrical specialities enumerated in the publications of that 
association, but in regard particularly to the enormous quan- 
tities and kinds of manufacture for tramwavs and railways 
other than electrical, it is felt that a purely British poliey 
would be narrow to a decidedly detrimental degree. Án ex- 
amination of the lists of membership of associations which are 
avowedlv "7 British ? reveals the prominent position taken by 
members who cen by no proper construction be lending their 
a'd out of an enthusiasm for the British, unless it be taken to 
mean the British buyer. i 

This association will, therefore. both welcome to member- 
ship and submit to control, to an equal extent. the foreign 
manufacturer, which. having regard to the real facts. 15 not 
onlv good sense but much more fair to the British than an 
apparent advocacy for the British manufacturer which 18 
almost humorous. In doing this the association enhances and 
ensures its own influenee and importance in that manner which 
is so essential to the respect and friendly relationship in that 
intercourse with the officials of tramways and railways which It 
intends to offer and maintain for the general good. 

I will not trespass further upon vour space but to inform 
or remind vour readers that many influential manufacturers 
are already members ; that the subscription of £2. 2s. annually 
is a merely nominal one, which even the smallest. firm can 
afford, aud that applications from those firms who have not vet 
applied. for membership should be sent without delay to Mr. 
Wm. Hopkins, hon. sec. of the A.M.T.R.M., Westminster 
Palace, Hotel; S.W.. from whom the advantages of member- 
ship can be obtamed.—1I am. &c.. 


Westminster. Feb. 22. 


J. NUTHERLAND WARNER. 


THE PHOTO-ELECTRIC BEHAVIOUR OF IRON IN THE 
ACTIVE AND PASSIVE STATE.* 


BY H. STANLEY ALLEN. M... BNSC. 


Experiments were carried out. in orler to compare the photo- , 
eleetrie vetivity of iron in the passive state, with thet of the same 
sample in the vetive state. in the hope of throwing some fresh light 
on the theory of “passivity.” 

The photo-electric activity of the plate under test was measured by 
determining the rate of leak between the plate and a parallel gauze of 
iron wire charged to 100 volts. The current was found by observing 
the rate of movement of the needle of a Dolezalek electrometer with 
one set of quadrants in connection with the plate. A mercury 
vapour lamp was used to illuminate the plate through the meshes of 
the gauze. The photo-electric activity of the iron plate is expressed 
in terms of the activity (taken as 100 units) of a standard plate of 
pure silver. ‘The iron plates used were cut trom Kahlbaum’s sheet 
iron, 0-2 mm. thiek. and were in the form of circular dises of 5 enr. 
and 3 em. in diameter, Bods of commercial iron and steel were also 
examined. All the photo-clectrie tests had to be made with dry 
plates, and it was necessary, atter rendering the plates passive, to 
dry them without destroving their passivity. Heathcote 's method 
was used, the plates being weshed in three solutions, the last being 
absolute alcohol, Following Heatheote, the iron was considered to 
he passive, when atter plunging in 1-2 nitric acid, no chemical acuion 
could be detected at the surtace by the unaided eve. . 

Plates of iron, rendered passive by immersion in strong nitric acid 
(specifie gravity 1-5) had their photo-eleetric activity reduced to less 
than one-half of the value ot the aetive plate. When reduction wits 
most marked the plate was most distinetly passive. The same results 
were obtained with rods of iron and steel, the photo-clectric activity 
being in some cases too small to detect. 


* \bstracted from the “ Proceedings " of the Royal Society. 
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Experiments were also carried out in order to compare the beha- 
~viour of iron after being used as anode and as cathode in a voltameter 
containing dilute sulphuric acid. The anode of such a cell beeomes 
passive under certain conditions of current density. 8mill plates 
were found to have a very small photo-electrie activity after use as en 
anode. In one case an iron rod had an initial activity of 60. and after 
heing used as anode in the cell for one minute. and washed with the 
drying solutions, its activity had fallen to less than two. On the 
other,hand, if the plate were made cathode, its activity increased to 
70 and 80 units. The results may be summirised by saving that 
processes which render iron active in the chemical sense. give it 
large photo-electric activity. while processes which render iron passive 
tend greatly to diminish the photo-electrie activity in general to less 
than half the value. observed with an active plate. 

It should he observed that the photo-electric activity is measured 
with a dry plate whilst chemical activity is messur ed in solution. 
The conclusions may be extended by including the observations of 
Muthmann & Frauenbzrger, wio state that ©“ metals become passive 
enMying in the air... . . .— whilst mechanical cleaning of the 
surface renders them active.’ Metals exposed to the air show 
photo-electric fatigue. whilst polishing the surface gives rise to a 
large photo-electric current. 

The statement thet chemical activity and photo-electrie activity 
vary together. appe irs to be justified. Tf this view be correct it will 
He seen that there are degrees of activity and also of passivity. a 
conclusion which appears to be in aceordance with the general 
experience of chemists. Further, the photo-clectric fatigue some- 
times observed with iron, may be regarded as a gradual passage 
from the active to the pessive state. The experiments of the 
author and others support the conclusion ot Hallwachs that the prin- 
cipal cause of fatigue is to be found in the condition of the laver of 
gas at the surface of the plate. The author is. therefore. inclined to 
attribute passivity to the surface film of yes. The feet thit from the 
photo-electric standpoint different degre2sof activity can be obtained 
trom the same iron plate does not hermonise well with the idea of an 
allotropie change as the cause of chemical passivity; it agrees tar 
better with the idea of a protective coating, whether of oxide or of 
gas, and best of all with the lest nimed, dr.. a gaseous tilm. [t must 
he admitted that such an explanation, whether applied to passivity 
or to photo-electrie fatigue. cannot be regarded as tinal or complete 
until the character of the modification in the gaseous laver to which 
the effects ore attributed can be described more detinite ly. 


LEGAL INTELLIGENCE. 


[E 
Bell v. Milne. 


Last week, before Lord Hunter, in the second Division of the Court of 
ae Edinburgh, legal arguments were delivered in the action brought 
by Mr. James Alex, Bell, city clectrical engineer, Aberdeen. against 
Mr. Alfred E. Milne, solicitor and hon. sec. to the Aberdeen Branch of 
the Electrical Contractors — Association for €009 damages for 
alleged slander in respect of a letter written by defen lant to the Town 
Clerk of Aberdeen. 

Mr. Witton, for Mr. Milne, contended that there was no issuable 
matter and that the action should be dismissed. Counsel quoted from 
the correspondence and said his client. had written as follows :—7 [n 
carrving out his work, Mr. Bell was recently applied. to by Mr. Alex, 
Davidson, solicitor, Aberdeen, to advise him regarding the installation 
ef electric lighting and heating at his dwelling-house. Broomhill- park, 
Aberdeen. Mr. Davidson had. received an offer from = Messrs. A. B. 
Robertson & Son, Aberdeen, to execute the work of wiring in wooden 
easing, exclusive of lamps. distribution boards or fittings of any kind. at 
25s. Ud. per point. Pursuer, when thus applied. to by Mr. Davidson. 
eave it as his opinion that such a charge was excessive, and that the 
installation could be carried through at a very much lower rate per 
point.’ Counsel also read a letter by defender (of Nov. 27. 1912) in 
which the alleged slander was contained. This letter stated that at a 
meeting of the Contractors’ Association held on Nov. 26. the members 
had under discussion a complaint by one of the members against Mr. 
Bell, city electrical engineer, who was alleged to have stated to the 
«entleman for whom the work was to be executed that such ©“ work is 
done, and well done, in Edinburgh for 12« 6d. per point. while vour rate 

223.7 Following upon this conversation, the contractor received a 
letter from his client in which he stated: 7 I have no choice but to 
take on competitive offers or throw up the whole idea (if. for the reason 
indicated by Mr. Bell. none of the offers is at least. moderately fair)” 
Defender also stated that © similar charges were made by the city engineer 
in reference to the City Hospital contract. In particular, he stated that 
that contract could be done for half of the amount of the lowest Aberdeen 
tender, and in support of his contention he invited tenders from the 
south, which all exceeded those made by the Aberdeen: contractors, 
thus conclusively showing that Mr. Bells knowledge of electrical con- 
iracting work was very elementary.” The letter continued: 7 Apart 
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fiom this, however, the members consider that it is outwith the jurisdic- 
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tion of the city engineer to interfere between contractor and client, and 
that all along Mr. Bell's attitude towards contractors has not been 
conductive to the. harmonious working between ratepayers and the 
official of a publie department." 

Mr. Cooper, K.C., for Mr. Bell, declined to admit any of the letters 
produced, and said that the whole of the statements were false and 
untrue. 

Lord Hunter: D do not see any reflection upon anyone's honesty. 
Supposing vou extract a slanderous meaning from an innocent ex pression, 
can vou describe that as itself slanderous» It says that in Aberdeen they 
desire such heavy profits that they want twice as much as contractors in 
Edinburgh want. 

Mr. WitroN submitted that the letter on the whole was most reasonable 
and contained no malice and no excess of language. 

Mr. Libr (for pursuer) submitted that the whole of the issues should 
he allowed. Keeping in view that pursuer's averment was that à know- 
ledge of electrical contracting work was an essential part of his equipment 
for his official duties, the situation was that this was an essential in- 
eredient in his capabilities for disc harging the responsible duties of his 
office... Defender did not say In my opinion vour electric al engineer 
does not have a great knowledge of his duties,” but said, “Tt con- 
clusively shows he has a very elementary knowledge of his business." 
It he had been dismissed for inca pacity. what chance would he have had of 
vetting another situation ¥ He submitted that the language employed 
in the letter would amply bear the innuendo which pursuer put upon it, 
viz.. that of “ignorance, Incompetence, and want of professional skill.” 
Counsel further submitted that defender could not claim privilege and 
throw upon pursuer the onus of imputing malice. 

Mr. Wilton having replied for defender, Mr. CooPER, K.C., wound up the 
argument. He said there were two questions in the case, viz. (1) whether 
in regard to each issue there was issuable matter, and (2) whether there 
was any privilege in the defence if there was issuable matter. There 
were certain authorities for saving that if a defender had set forth a 
conditien of things which pursuer admitted to exist, and then if defender 
went on to express his opinion about that condition of things, that by 
itself was not libellous. Their contention in. the recent action was that 
the so-called criticism in the letter founded upon was not criticism founded 
upon facts accurately set forth. They said that when they had got the 
facts set forth, which were or were not correctly set forth, defender did 
not merely indulge in his letter in criticism. but he went into a criticism 
which was per se, and apart. from evervihing else, libellous. Every day 
people were saving that particulary workpcople were charging too much 
for what they were doing. That was not a charge of dishonesty. If 
defender had said that it was verv unfair of Mr. Bell to go and do those 
things that would have come within the region of fair comment upon 
facts accurately set forth, but he attributed to Mr. Bell the levelling of 
slanderous charges against Aberdeen contractors. He could not imagine 
anything more calculated to do more harm to a person in Mr. Bells 
position than the receipt of such a letter as that bv his masters. Jf 
Messrs. Robertson. the contractors who had tendered to Mr. Davidson, 
had come forward with a complaint. directed to the Council, to the effect 
that Mr. Bell had been interfering between them and would-be clients, 
then he thought there would have been a good deal to be said for privilege 
on the part of Messrs. Robertson., They were directly affected by the 
action of Mr. Bell and they would be bringing his action directly to the 
attention of his emplovers and masters. But the idea that a body 
holding extraordinary protection under the law could constitute itself 
a sort of censor on the public officials of a town, and? although not 
monetarily interested in the matter at all, could send libelous letters to 
the Council about their officials, was a monstrous proposition, 

Lord Hunter deferred his decision. 


Osram Lamp Patents 


On Friday before Mr. Justice Parker, Mr. J. Hunter Gray (for the 
Osram Lamp Works, Ltd.) moved for an injunction to restrain Mr. L. 
Apple from selling lamps which plaintiffs contended were an infringement 
of their patents. He understood that the defendant. who was appearing 
In person, had filed an affidavit which he would read, and that defendant 
would produce evidence at the trial with the object of showing that an 
essential difference existed between the Osram lamps and the" Brewer ”’ 
lamps sold by defendant. The filaments used in the Osram lam ps were 
made by a chemical process, and plaintiffs had evidence to show that that 
process was infringel. Counsel read an affidavit bv Dr. Oberlander, who 
had examine the Brewer lamps. to the effect that the whole of the lam ps 
examined by him contained tilaments made of tungsten, and from his 
examination he was satistied that the process adopted in the manufacture 
consisted in mixing finely divided) tungsten. with an organie binding 
medium subsequently carbonised, and that the greater part of the car bon 
was afterwards removed therefrom chemically. He knew of no method 
of commercially effecting such chemical removal other than by the use of 
an atmosphere of steam and hydrogen as described in plaintiffs! patents. 
Counsel also read defendants affidavit in reply. Defendant said. that 
Dr. Oberlander's ex pert opinion in the use of the words " finely divided ” 
was too general and was misleading. He (counsel) submitted that that 
was no answer, and that a chemical process was involved in the Brewer 
foreigzn- made lamps. Defendant vot his lamps from abroad, but did not 
sav in affidavit hy whom they were made nor by what process, 

Defendant said that as a matter of fact he did not supply ** Osram ” 
lamps with lamps like the Osram lamps at all either by himself or by 
agents. His lamp was of an entirely ditferent make, and plaintitfs were a 
great company who merely wanted to crush him down. He was fully 
prepared to offer evidence to prove that his lam ps were entirely different. 
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His Lorpsiip: You don't say how your lamps are made, though you 16.142 CutoEs..— Timing devices for operating electric switches and other apparatus We < 


say you are prepared with evidence, and I am afraid I shall have to re- 
strain the sale of vour lamps pending trial. 
taking in damages from plaintiffs, and if vour contention is right vou will 
recover heavy camages. Defendant's affidavit was not satisfactory. 
and he would, therefore, grant an injunction pending the trial; with ah 
undertaking as to damages, costs of the motion to be costs in the action. 


London Electric Supply Corpn. v. Westminster Electric Supply 
Corpn. 


This case came before the House of Lords last week on the appeal from 
the decision of the Court of Appeal, which upheld the decision of Mr. 
Justice Jovee dismissing plaintiffs action, The question in dispute 
related to the construction of an agreement between the parties as to the 
supply of electrical energy in a part of the Westminster arca, and the 
decision of the Court of Appeal, as well as the judement of Mr. Justice 
Joyce, were piven in THe ELECTRICIAN for April HE and July 14, 1911. 


But you will have an under- . 
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Mr. Danekwerts, K.C., and Mr. Buckmaster, K.C.. argued on behalf of | 
the appellants that the respondent company could not, without com- | 


mitting a breach of its contract with the London company, supply elec- 
tric energy from their mains to a consumer or proposing consumer in the 
Westminster area whose premises were situate within 50 yds. from any 
of the London company's distributing mains, and applies to the latter 
for a supply of electricity. 

Sir Robert Finlay. K.C., opened the case for respondents, 

The case will be resumed to-day ( Friday). 


Trafford Park Power & Lighting Co. v. E. Wright. 


At Salford last week, before Judge Stanger, K.C.. plaintiffs sought to 
recover 6s. Id. from defendant for electric current supplied. 

Mr. Rycrorr (for the company) sail his clients supplied defendant 
with current for lighting at his home. the current passing through a pre- 
payment meter. To obtain the supply the company issued tokens at 
34d. each, which had to be dropped into the meter. When the value of 
the token had been obtained the electricity stopped automatically, The 
company had suspected defendant. and in Febrnary, 1012, a piece of 
paper was inserted in what was known as the © bucket." When the 
meter was subsequently examined the amount of electricity used should 
have resulted in 21 more tokens being in the meter than were actually 
The paper had been punctured. ant it was alleged that a 


found there. 


that gave the electric supply.” 
of 6s. Id. 

Defendant said it was impossible to trace the amount of power used, 
as the meter did not possess a dial, ‘Phe company had supplied him 
with tokens which he could not get int» the meter. ` 

The judge found for the company for the amount claimed, 


Thus the company had heen deprived 
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SPECIFICATIONS PUBLISHED. 


lady's hat pin had been used for pressing down that part of the meter 


The following abstracts from some of the specifications recently published have been specially i 


compiled by Messrs. M2w3URN, Euis & Pryor, Çhartered Fatent Agenis, 72 and 72 
Charcery-lane, London, W.C. l am 

Whenever the date applied for differs from the date on which the application was lodged a 
the Patent Office, the former is given in brackets after the title, 

1912 SPECIFICATIONS, a S 

Automatic battiry over Giscaarz2 preventor. 
Avpiratus for sizialling on trainz and for stopping trains. 
Eictrical water heaters. (29 4 11.) 
Sw.tzvs. (Cornate application., 8.224 12.1 

Electrical devic: for catching and destroying Pies and other 


2.310 Letrsgs. 
2,437 MINNICK. 
2.522 Sa4oENPER3. 
2.747 Leitner. Electric 
2.872 WRIGHT & NIBLOE. 
small insects. 
2.877 GRAY. Gyrostatic apparatus. 
3,454 Record. Electrical measuring and signalling ‘nstruments cf the movine coil tyre. 

Relates to a tyre of instrument in which z ceil meves round a ring-shap:d pelar 
extension of a maenzt. and in which the movine coil nas its axis oí rotation coincident 
with or parallel to the axis of the polar ext:nsions. arc substantially narallel to tke 
active magnetic flux. and fas its working corducters or lengths of conducters suk- 
stantially at right angles to the axis of rotation. In carrying it into effect, a ring- 
shaped polar extension b: tween two ring-shatd polar extensions of opposite polarity 
are employed. thus forming two gaps. which construction reGuc:s the macnetice 
reluctanc? and symmetrically concentrates the utrncst magnetic flux across the raps, 
where it can act upon suitably placed concuctcrs. One or mor? of the polar exten- 
sions is or are ring shaved to surround the axis of rotation of th: coil. 

4.458 Beuewickr. Electromagnetic spsed-varying and reversing gear. 
5.907 RoBB & SuAw. Connectors or lugs tor electric conductcrs. 
6.287 Butrers(Lro.) & Twiss. Elsctric insulators. 

0.111 Vruc. Wir:less telegraphy. 

Relates to an improved method of and apparatus for wireless £ienalling cf the kind 
in which musical sparks ar» produc:d. Th? inventicn consists in usine an eleztro- 
lytic or Wehnelt c?ll having one cr more platinum needles of about I mm. diameter 
platinum and an insulating tube. the lower end of which Las a thickness of about 
] mm., in connection with a transformer the secondary of which, loaded with a large 
capacit. has a natural period of 47,, second or i?a. Th: dimensions of the r-edie 
and th? tube d:pend to a small degres, within limits ot 1 mm.. on the natural 
frequency of the secondary. 

11.359 Porpes. Portable electric battery lamps. 
12,305 Baxter & VAUGHAN. Mannfacture of cable studs. 
15.366 Venner Time SwitcuHes (LTo.) & GRIESBACH. Electric switches. 

Relates to switches for controlling electric circuits of the character wich are 
adapted for opening and closing an electric Circuit in a rapid and positive manner 
without injury to the switch contacts, and without the production of injurious 
sparking or arcing. The switch comprises two Independent sets of enragine contacts, 
one of which is of such a character as not to b? read ly aitested by arcing, the contact 
carrying members being adzptod to be ndependently actuated and to allew of a 
relatively rapid closure ot the other set of contacts, and the subsequent slower closure 
of the first set of contacts, the movement of the other set of contacts towards their 
own position being arrane:d to teleas? a retaining device for permitting the first set 
of contacts to open. A 
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19.287 Gennet. Electric furracəes. (15,3 12.) ] 
23.34] Siemens ScuvcCxkERTWERKE Ges. Regulation of the speed of electric moters. 
(13 10 11) 

According to the invention. in a speed-rerulating system, two auxiliary exciters 
are employed. one having an approximately constant speed, and its separately 
excited field being adjustable ty means of the controller handle. whilst the cther i3 
criven at a speed corresponding to that cf the motor to be regulated. These two 
exciterszare arrangec in oppesiticn to each other in an auxiliary circuit containing te 
exciting winding of the generator, or a part of such windsn4. Suitable compeurd:-g 
arrangements may be provided when necessary. both for the feeding generator ard 
for the constant speed exciter. 

24.492 Terry Biowecb & BROTHERTCN Tuses & Conpuits (Lrto.). 
Junction boxes or like electric fittings. ; pet 
29.636 Plerer. Driving of vehiclis by means of internal-conbustion encines comtined 


Electric conduit 


with dynamos. accumulaters and motors. (202.11. Dividec application on 
3.28112 Feb. 9.) 
: APPLICATIONS FOR PATENTS. 


N:TE.—7 he undermentioned Applications (except those marked +) are rct eren to 
pubiic inspection until atter acceptance of Complete Specifications, These mar ked * are 
pen to inspection 12 mouths azter the daie attached to them. if they have xot been published 
previously £n the ordinary course. Names within parentheses are these of communicators 
c] inventions, When complete Specification accompanies ar plication, an asterisk is affixed. 


January 10, 1913. 
(G.E. Ce.. U.S.) Arc lamps. 
Accumulator containers, 
802 Marconi Means for eenerating alternating electric currents. 
E09 Bscwn. Wirelzss telecraphy and telephony. : ERR 
818 Siemens Bros. & Cc. & PETTIGEEW. Selecting devices for telepnone_arcuits. 
632 AÁcHEHBACH. Dry ealvaric cells.” 


January 11. 1913. 
653 T. & J. Jacuscs: & Jacksons. Control of electric metors and dynamcse 
Bo6 Harker & Scoti. Electric furnac.s ter fixine nitrogen from the air.” : 
882 Lawson. Electricity meters. i 
856 PEARD. Electrical resistances. i 
8960 CRcCMETON & Cc. & CeoxipTON.. Carbon feed mechanism for electric arc lamos.* 
January 13, 1913. 
Electric heating apparatus. E 
(Siemens & Halske Akt.-Ges., Germany.) Telegrapiicay 
‘(Addition to 8,103/08.)* 
Hct-wire elec- 


793 B.T.-H. Co. 
£09 HENTE. 


536 RAILING & AFCHER. 

942 Stevens Bros. & C^. 
transmitting sicanals by means of a perforated strip. 

943 SiExEss Bros. & Co. (Siemens & Halske Ant.-Ges., Germany.) 
trical measuring instruments. * 

947 RcuzgT. Wireless telepraph installations for aerial vecsels.* . ] 

974 JcnHsscu. Badische Anilin & Soda Fatrix. Germany.) Chemical reactions in gases 


by means ot electric arcs. 
January 14, 1913. 


1.010 Heron. Protective device for electric meters and electrically-driven machinery, 

1.047 Sierens ScHucKERTWERKE G.m.p.H. Apperatus for controlling motion from à 
distance. (Addition to 956.12. 24/7/12, Germany.)* 

1.049 GsAHAM & Ricketts. Telephony ard like systems. (Additien to 10,045/11.) 

1.064 Siemens & Harske Akr.-GEs. Magneto sparking plugs. (2€,1,12, Austria)" 

1.066 SEpNEFF. Electrical accumulators. (Additicn to 1£.£71,12.)* 

1,068 Borpam. Electric water heaters. : 

1.098 Meyers. Apparatus for producing electricity.* i 

1.100 KErrgEs-DcRiAN. Devices for the preducticn of induced currents in magreto- 
machines, dynamcs and cther induction esnerators. (9,812. Frar.ce.)* 

1.103 B.T.-H.Co. (A.E.G., Germany.) Electrical control of drop hammers. 

January 15, 1913. i 

1.134 Kramer & Karr. Resonating relays. (Addition to 10.856,11.) 

1,149 AyrTCN. Arc light carbons. 

1.157 Broce. yun. Switches for autematic telerhone sys (26 1/12, U.S.)* 

1,163 Barron. Indcanescent electriz lamps. 

1.182 B.T.-H. Co, iG E. Ce.. U.S.) Centrifugal air compresscrs. 

1,189 Siemens Bros. Dynamo Weeks. (Siemens Schuckertwerxe G.m.b.H., Germany.) 
Windines of dyname-electri: machinerv.* 

1,205 TATTERSALL. Apparatus for Hehting vehicles by electricity.” 

1,207 OtusrEp. Systems ct voltage reevlaticn fer electric circuits, 

1.218 MccnE-Lick7 Axt.-Gzs. cuum hekt apparatus. (13,4,12, Germany.)® 

1,222 Rorre. Field magnets. 

1,223 Westesx Erectric Co. 
exchange syst=m,* 


tems. 


(Friedrich Wohler, Germany.) Automatic telepncne 


January 16, 1913. sea oc wee ` 
Railway or tramway stenal. i 
(Divided applica 
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1.231 JOHNSEN. 
1.243 Reip. Electric ciccx mechanisms, 
1.259 O'Hare. Telephone attachment. 
1,277 Siewens Bros. & Co. ae Halske Akt.-Ges., 
magnetic armature step Ey ster. : ; 
1278. 1.279 GRAHAM. Electremaererically crerated scund emitting cr calling meins 
1.281 Durry. Srark-piugs.* 
1.265 Bares & Weiss. Alarm device for announcing fire and burelary.* " 
1.299 Siemens Bros. & Cc. & Petticsew. Devices for telephone exchanges. 
1.331 B.T.-H. Co. (G.E. Co. U.S.) Arc lamp. aee 
1.337 TEcssTEN von SWEIGBEROK. Brush-helders for dynamo-electric machines. 
1,340, 1.341, 1.342 NAAxLcc2E VENNCCTSCHAF PuiziF'S METAALOLCEILAMPENFABRIEK. 
Manufacture of electric incar.descent lamps. (6,12;!2, Germany.)® 
January 17. 1913. . 
1.395 Haubccck. Drves& Durrell. Electric resonance cperated ay Paratus. 
1.407 Krupp AkT7-GEs. Connections for continucus electric current apparatus. 
(1 3,12, Germany." 
1,413 Leitner. Contreliine electric circuits. 
1.420 Marcer pu Bers. Precess of electrolysis. 
1433 EiEcTRCMCTCR EQuiFMENT Cc. & BRENNER. 
electric circult-breakers.* 
1.439 MaicciM bu Bers. Electrolytic celis.” 
1.441 ScovLAR. Electric resistance furnaces. ; 
1.442 Roux & SaxcuEz. Supports for the filaments of incandescent electric lamps. 
1.444 CHABEAVLT. Telerhcnoeraph.* 
1.449 Scorey & NILMELIOR (ENGLAND), Lto. Sparxing-plues. 
January 18, 1913. 
Electric plug contact. 


tionon 1,093,12 Jan. 223: 


bw i 
Germany.) Rotating a. 


* 


Combined mechanical locks and- 


E 


= 


1.471 WirpEv. 

1.479 Tu&QUAND. 
1.496 THomrson & Bowen, ae 
1.501 Sines. Mapneto-sicctric machines for combined ienition and illuminating ` 


purposes. 
1.505 B.T.-H. Co. (G.E. Co.. U.S) Electrically-operated sfserirg gear. 
1,512 K&*cKkHovESN. R-eulators for dynamos. (8 2,12, Franc:.)* 
January 20, 1913. 

1.535 Zerss. Telemet:rs. (2 2 12. Germany.)* 

1,562 Save i Holders for electric roning-irons.* 

1.568 RocotKAAN, DES HAM & Fereanti, Ltp. Reverse cu 
1.879 Kissuazv. Electric vulcanizers for tyres.” 

1.59] Siemens Bros. Dynamo Werks, LvrAuL & Duke. 

sySt=ms. 


€ 


rrent or power Cut-cuts. 


Electric motor-coatrol 


1.592 Siemens Bscs. Dynamo Works, Lypatt & Dvxg. Elsctrical distant-contro 
- systems. aw Ee 
1,596 SIEMENS SCHUCKERT-WERKE G.M.B.H. Speed control cf prime movers. (19/1/12 

Germany.)* 
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THE BUYING ENGINEER. 


The general prosperity of the electrical industry at the 
present time is contributed to in very great measure by the 
amount of business done by home manufacturers with cus- 
tomers either in the colonies or in certain foreign countries. 
The relation of the purchaser to certain pieces of electrical 
apparatus, such as small switches. accessories, lamps and the 
lighter types of manufactured article, is a verv simple one. 
The goods are all more or less standardised, and the question 
of closeness of price is not of paramount importance. The 
position is considerably altered when one comes, to consider 
the heavier classes of electrical products, such as generating 
plant, engines, boilers. turbines, switchgear, sub-station 
machinery, heavy cables and allied apparatus. In this 
case there are two courses open to the buyer : he can either 
trade direct with the home manufacturer or with some 
intermediate individual or organisation such as a shipper or 
merchant house. In either case he must get the home 
intermediary to act entirely on his account or to obtain com- 
petitive prices and submit them to him for consideration. 
When the purchaser is 9,000 miles awav it can easily be 
understood that the first is by far the better arrange- 
ment, especially if time is the essence of the contract. 
Many shipping houses have no facilities for acting in this 
manner on behalf of foreign clients; consequently the 
majority of this class of business now done abroad is carried 
on with a considerable element of faith on the part of the 
buyer. 


| s 
at closelv competitive prices. 


eee ee CERE S ÉRIC REN URDU KV NEUVE EN n CO m 


With the idea of catering for the foreign buyer and 
acting on his behalf in a buving capacity, several individuals 
who have had engineering and commercial experience in 
this country are starting in a considerable way of business. 
The movement is one which we think requires every en- 


couragement. From the buver's point of view it must be 
extremely gratifving to feel that the work which he himself 
would do were he on the spot, but which time and distance 
prevent his carrying out, is being zealously attended to in 
his interests bv the buving engineer. It may be supposed, 
at first glance, that the buyer is obtaining the services of an 
intermediary who will deprive him of the advantage which 
he would Fave if he were buying directly at home—namely, 
In other words, it may be 
maintained that the buyer is paying the manufacturers' 
profit and the buying engineer's commission at the same 
time. This is, however, not the case. The buying engi- 
neer is to all intents and purposes the sales department of 
the colonial purchaser, and secures for him and acts on his 


| behalf in interviewing manufacturers and obtaining from. 


them competitive prices. In return he asks for the equiva- 
lent salary of a sales manager, and this takes the shape of an 
over-riding commission upon the purchasing price of the 
goods. No more satisfactory arrangement can be devised. 
The scheme is an effective check upon the practice which 
was at one time prevalent, and is still somewhat prevalent, 
of making the colonies a dumping ground. In the matter 
of heavy machinerv. such important clients as collieries, 
rallwavs, mines, light and power conipanies, municipalities 
requiring pumping and sewage plant, &c., can obviously 
open up negotiations with home manufacturers through the 
medium of engineers of the highest technical and commercial 
reputation. They are prepared to spend large sums of 
monev, aud will do this with greater confidence and freedom 
when thev can obtain the reliable service as between them- 
selves and the supplier of the material of which they are in 
need. We have in mind several firms who are carrying on 
this good work, and we think that their operations deserve 
to be more widely known. We understand that they have 
alreadv been entrusted with important commissions, and 
have in hand orders to the value of many hundreds of thou- 
sands of pounds. The position, from the manufacturers’ 
point of view, is an infinitelv satisfactory one, because 
he is saved the burden and trouble of carrying on corre- 
spondence over long distances and of preparing catalogues 
and other trade literature probablv in a foreign language. 
He can deal with the buying engineer at home just as he 


P a aa T E EU T. 
would with any other purchaser of the plant who trades on 
close competitive lines. In this wav the buyer and the 
manufacturer are well served, and the intermediary, the 


buving engineer, is enabled to extend the sphere of his 
operations and bring in business at a regular rate. 


BUSINESS NOTICES. 


We understand from Messrs. Gillespie & Beales that they are pre- 
pared to act on behalf of foreign and colonial buyers of engineering 
and electrical plant and machinery. particularly for collieries. mines, 
publie bodies, large corporations, &c. They inform us that thev 
have carried out a number of important contracts for South America. 
and other parts of the world. They are prepared to obtain prices 
from manufacturers for engineer ing material specified in the customers’ 
indents. Their London : address is Amberley House, Norfolk-street. 
Strand, W.C. 

Owing to a change in the telephone numbers of the Birmingham 
branch office of the British Thomson-Houston Co.. the numbers | have 
been altered from Midland 1016 to 2407 and 2407. 


The Eastern Electric & Trading Co. cof Karachi, India, are agents 
for accessories and fittings for electric lighting. &c., and as Karac hi is 
about to have an electric supply company, the company will be glad 
to receive the fullest quotations and samples from makers who wish 
to have trade connections with India. Mr. R. Motwane is manager 
of the company. whose telegraphic address is ^ Electric Karachi." 
The A. B.C. Code. fifth edition, is used. 

A firm of motor manufacturers with first-class connection in the 
trade adveriise that they are prepared to consider an cleetric dynamo 
designed for motor-car lighting. 

Mr. C. H. Gasson asks us to state that he has recently left Messrs. 
Siemens Bros. Dynamo Works, of Dalston. London, and he now 
represents the Imperial Lighting Co. 


Mr. John Hargrove. A.M.LE.E. (late of Messrs. H. Simon, Ltd.. 
Manchester). has taken over the management of the London office of 
the Rees Roturbo Mfg. Co, 

John Lionel Crathorne and Fredk. Jas. Green (trading as Cra- 
thorne & Green Mfg. Co.). electrical engineers. Waguer-street. Old 
Kent-road. Loudon. S.E.. have dissolved partnership. Debts by 
F. J. Green. who continues the business, - 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Jas. Wm. Lewsley. electrician. 
lately trading at 103. Manstiekl-road. Nottingham, will take place 
on March 6 at 4. Castle-place, Park-street, Nottingham. and the 
publie examination on March 14 at the County Court. House. St. 
Peters-gate. Nottingham. 


A dividend is to be paid on April 7 at 135. Buchanan-street. 
‘Glasgow. to creditors of Thos. M. TEN Mackay (trading as T. M. 
Mackay & Co. and the Ayr County Motor Co.). electrician, 15, Beres- 
ford-terrace. Ayr. 


A meeting to receive an account of the winding-up of the Light 
Railways Synd. (Ltd.) will be held on April 2 at the offices of the New 
General Traction Co. (Ltd.). 8, Crosby-square, London, E.C. 


REIHE TRITT EEE UOTE T 
ELECTRICITY SUPPLY. 
QUATN EATER TAPA EAE 


EXTENSIONS. 


Darwen.—On the 20th inst. the Mayor (Coun, F. Hindle) formally 
started the new 1.000 kw. turbine set. which has been supplied by 
Messrs. Dick. Kerr & Co. 

Recent extensions also include a 300 kw. static transformer and a 
300 kw. rotary converter supplied iy the British Westinghouse Co.. 
200 k.v.a. mofor-generator by Messrs. Dick, Kerr & Co., and a h.t. sw TN 
board by Messrs. Ferranti (Ltd.). 

Power cables are being laid in various parts of the town, some of which 
are already supplying power for various purposes to the extent of nearly 
2.000 H.P., and applications have been received for several hundred 
more, 


The Mavor said it was advisable they should be prepared to cope with 
the demand for electricity which was sure to come, and it was safe to 
prophesy they would see a great development of the department. At 
present they had in Darwen half-a-dozen staple industries run by elec- 
tricity. 


—— 


EE 
AE 
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Grimsby.— Last week the Public Lighting Committee MCI MEE NEN REDEMIT MWh bine Commie amare! 
the scheme of the borough clectrical engineer (Mr. W. A. Vignoles) 
for laving new feeders, &c. 

Mr. Vignoles had reported that last winter the existing fceders were too 
small for the load that had to be dealt with. T'he pressure at the works 
had to be raised to an excessive amount in consequence, and it was essen- 
tial that something should be done to remedy that before next winter. 
Since the undertaking had been started four feeders had been added, and 
progress was now so rapid that it would probably be necessary to lay at 
least one new feeder each year if the present rate of increase in output 
was maintained. He recommended that three new feeders, together with 
the ducts for future feeders. be laid, at a cost of £3,082. 1t has been 
decided to apply for permission to borrow £8,000 for prospective ex pen- 
diture—£6,000 on mains and £2.000 on services during three years, in 
October. 1910, the L.G. Board authorised the raising of £4, 000 for mains 
and £1.500 for services, and the amounts were expended between April, 
1910, and January, 1913. 


Hornsey.— Mains are to be extended in five thoroughfares. 

A supply at 3d. per unit is to be given for outside metallic filament 
lamps used in trade signs. 

Application is to be made for sanction to borrow £3,000 for house 
services, 

Mansfield.-—A sub-committee fs been appointed to consider the 
extensions necessary at the electricity works and the proposal to 
supply current for publie lighting at Mansfield Woodhouse. 


Marylebone (London). . C. Snell has presented his full 
report upon the question of extensions of plant necessary to enable 
the Council to meet next winter's supply. 

In this report Mr. Snell urges the necessity of the plant being installed 

at once, as further plant and transmission feeders must be in operation by 
next winter. There are five possible methods of dealing w ith the prob- 
lem of extensions, viz., (1) continuous-current extension on similar lines 
ioe Xisting plant, (2) three- phase plant at power station and h.t. transmis- 
xiongcablesto converters at sub-stations, (3) 3) Dieselengine generators at the 
sub. stations,(4) battery extensions at sub-stations, and(5) bulk supply from 
some outside source, and Mr. Snell recommends the second. With regard 
to the converting plant, the scheme recommended prov ides that 1,000 kw. 
machines should be used and standardised, and that four of such machmes 
be installed at present—namely, one at the station, two at Manchester- 
square sub-station, and one at Rathbone-place sub-station. So far 
as the transmission system is concerned it is proposed to use three 
three-core. e.h.t. cables from the station to Manchester-square. sub- 
station. and two similar cables from Manchester-square to Rathbone- 

place sub-station. The present boiler equipment is ample for some time 
io come so far as steam-raising plant s concerned. The cost of the scheme 
based upon one turbo-alternator and on actual tenders, is put at £32,612. 
The losses in transmission and conversion would not exceed 10 per cent. 
and the available amount for distribution would be 2.700 kw. (normal) 
and 3.375 kw. (overload). The annual capital charges would be £3,195. 
or £1-17 per kilowatt (normal rating), and the running cost per unit avail- 
able for distribution including wages for extra staff, 0-168d. With the 
addition of the second aliernator, the capital outlay is raised to, sav. 
£42,000, to allow for contingencies, the corresponding annual capital 
charges being £4,195, or £1-25 per kilowatt, taking the maximum output. 
of onc set only, and counting the other wholly as reserve. Mr. Snell does 
not advise the entire change of system of ge neration and supply from low- 
tension continuous-current to high-tension alternating current, which 
would involve considerable alterations both at the works and on the 
mains. and recommends that the present plant be unaltered and used only 
for peak load purposes, and as a reserve to the three- phase plant during 
lighter loads. 

Last week the Electric Supply Committee recommended the adoption 
of Mr. Snell's scheme, that application be made to the L.C.C. for sanction 
to a loas of £42,500, and that the tenders set out on another page be 
accepted. After discussion the scheme was approv ed. 

Southwark.—The Electric Light Committee have been considering 
a report from the electrical engineer and manager r (Mr. D. M. Kinghorn) 
on a scheme of extensions of the electricity undertaking. and it has 
been decided to obtain expert advice at a cost not exceeding 150 
guineas. 


GENERAL. 


Aylesbury.— At the last meeting of the Council the ElectricLighting 
Committee reported that they had considered and adopted the report 
of their sub-committee which had approved Mr. Philip Daw son's 
scheme for the supply of électricity in the district. It is probable 
that the Council, which has recently decided to apply for a charter 
of incorporation, will soon embark upon an electricity supply scheme. 

The Committee recommended. that, in order to lay before the rate- 
pavers a full explanation of the scheme, a public meeting be held, and also 
that a referendum of the electors be taken on the question. The pro- 
posed scheme would entail a capital expenditure of £17,8 78 with an annual 
charge of £1,250 for interest and sinking fund. The present cost of gas 
for street lighting is £523 per annum. and the estimated gross revenue 
from private lighting was £1,607, leaving a substantial sum as net profit. 

In the course of his report Mr. Dawson stated that Aylesbury, 
cing compactly arranged, with the principal publie buildings, shops 
aad many business premises situated near the centre, was particularly 
well adapted for the distribution of electricity at a reasonable cost. 
The price of gas was high and, apart from lighting, a supply of clectricity 
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at a reasonable rate would doubtless also be welcomed by the owners of 
mills and factories in and near Aylesbury for driving their machinery. 
A supply of electrical energy at a reasonable rate for manufacturing pur- 
poses was found to exercise considerable influence. in inducing manu- 
facturers to erect new works and industries in a town, and with the plant 
which he should recommend them to install he had no hesitation in stating 
that they should be in a position to offer power at rates whieh would be 
attractive. The site adjacent to the canal. known as Mitchell's Field. 
was more than sufficient in size and admirably situated for a generating 
station.. 1t must be remembered that great strides had recently been 
made in im proving and cheapening electrical apparatus and prime movers, 
which would place the present scheme in à much better position than it 
could. possibly have occupied had it been inaugurated a few years ago. 
For instance, full advantage could now be taken of the improvements 
that had been made in the Diesel engine, which had rendered it almost 
unrivalled in its suitability for small electrie generating stations. He 
proposed that they shou'd install engines of that type. The metallic 
filament lamp brought electric lighting within the reach of all classes, and 
he was of opinion that they should not contine the mains to the com pul- 
ROTY streets, but extend them to all streets where there was public lighting. 
Outside the principal streets, however, the mains which he should propos? 
would be small, being designed primarily to carry current for the street 
jam ps, but the mains would have a margin of capacity so that small con- 
sumers could be supplied from them, In that connection, the introduc- 
tion of slot meters would be well worth consideration at a later stage, as 
well as the alternative method for supplying the smallest houses on a fixed 
charge per lamp per month, The system recommended was the three- 
wire direct-current system. at 220 volts for lighting. and either 220 or 440 
volts for power. The generating plant would consist of two 140 B.H.P 
Diesel engines, coupled to two 100 kw. shunt-wound dvnamos, A battery 
of accumulator cells, capable of giving 60 amperes for 10 hours would be 
provided, together with the necessary auxiliary apparatus, The plant 
would he capable of supplying continuously 4.500 lam psof 16 c, p. (20 watt), 
or their equivalent, or a total lamp connection of 6,750 16 e.p. lamps, one 
set being regarded as a stand-by. The cables would be of the three-core 
paper-insulated, lead-covered. and. armoured type, laid. directly in the 
ground, and a list is given of the streets in which distributing mains would 
be laid in the whole of the compulsory streets. [t would be a considerable 
advantage if the whole of the street lamps were electrically lighted, and 
there woukl be a saving in substituting electricity as compared with the 
present cost. The existing posts and fittings, which belong to the town, 
could be easily and chea ply converted so as to serve efficiently for elect ric 
lighting. In those streets where distributor cables for lighting and power 
would be laid the supply for these street lamps would be taken off those 
cables, so that the expenditure on additional cables would be only in- 
curred for the additional streets. Each street lamp would be fitted with 
a 0 c. p. (55 watt) metallic filament lamp, except about seven standards 
in the centre of the town, which would each have lam ps of 100 c.p. 

The Sub-Committee had also obtained the opinions of Mr. R. J.J. Swarr 
(of Chesham) and Mr. A. E. Farrow (of Windsor), who approved of Mr 
Dawson's scheme. 1n regard to Diesel engines, Mr. Farrow stated that 
they installed in Dec., 1910, a 150 p. H.r.. Mirrlees- Bickerton & Davy 
Diesel oil engine, which had effected a saving of £900 in their coal bill in 
Ott. They had sinee then installed. three more engines of the same 
make (one at Windsor, and two at their Slough works), and the saving 
effected in their fuel bill at the two stations was equivalent to over £2,000 
per annum. They were paving 40s. per ton for fuel oil, but he was certain 
that in a small d.c. station, with oil at £5 per ton, the Diesel would he 
cheaper than steam, as the stand-by losses on a Diesel were negligible 
He did not consider the Diesel engine as reliable as steam. and would 
recommend them to have ample spares. The upkeep of a Diesel engine 
was about equivalent to a steam plant, if boilers, condensers, super- 
heaters, &c., were taken into consideration. 


Brighton.—On the presentation of the annual estimates at the 
meeting of the Council last week Councillor German criticised the 
suggestion that the committee should hand over its profit of £2.50) 
to the Finance Committee :— 

As the L.G. Board had refused to allow loans for the purchase of 
meters the committee would be obliged to provide them out of revenue 
‘The committee said: ©“ Don't pay for these out of revenue, but out of 
the reserve fund, and devote the £500 to the rates.” That sort of thing 
would land them in Lewes gaol if they were direcsors of a company, and 
he could not think that the Finance Committee would insist that the 
balance should be devoted to the rates. There were 50 or 69 of them 
on the Council managing undertakings worth. £730.000, and not one of 
them knew anything at all about it. Not one of them knew a turbine 
from a top hat, or electrici tiv from carbon. They had recently put inva 
new turbine, as the result of which they had found that it would never 
pay to run the old turbines at peak load again. That new turbine 
venerated 10.000.000 of the 15,000,000 units generated last vear, and 
saved 4.000 tons of coal at 17s. a ton—more than all the balance on the 
working of the undertaking last vear. [t was in the mind of the Council 
in the near future to enlarge their business bv starting trollev omnibuses, 
and also. if they could get the order, they would supply electricity ‘to 
Hove. "Therefore, they would soon be advised to scrap one of the old 
turbines (although it was not paid for) and provide a new oc. 
going to be paid for out of the reserve fund. The undertaking had 
alwavs had to tight against circumstances. It was over-capitalised, and 
it was not fully realised that there had been an enormous increase in the 
price of coal to the extent of 5s. a ton in three vears. Was the Council 
going to be so foolish as to take the whole of that balance this year simply 
to bolster-ap something else which had been spending too much money ? 


This was 


Other members having discussed various items in the estimates, All. 
Carden pointed out the bright. prospects of future savings on “thei dr 
municipal undertakings, and declared that the Council were quite en- 
titled to use up their balances. The Lighting Committee was a verv big 
question, but he thought the Council had got to put its foot down firmly, 
and say that, having regard to the size of the undertaking and the maw- 
nitude of the business, the Council were entitled to have some of the 
profits cach vear for the relief of the rates. 


The esiimates of the Finance Committee were then approved. 
Dufftown.--The Council have delegated to a small committee 
(composed of the Provost and Baillies and Councillor Gall) the ques- 
tion of lighting the district. with power to employ Mr. D. A. Starr. ot 
the Clyde Valley Electric Power Co, and the manager of the Al erdeen 
Gas Works to report on the subject. | 


Finchley.—A pplication is to be made fora sanction to a loan of 
£15.01 for extensions of the electricity undertaking. including £7.500 
for mains, £6.000 consumers! connectious, and £1,500 meters. It has 


b»en de sided to extend the mainsto the Hampstead Gerden Suburb, 


Fleetwood. — An unopposed inquiry was held on Monday into the 
application of the Council for sanction to borrow £7,170 for exten- 
sions of the electricity undertaking. 

Galashiels..—The question of electricity supply is at present 
engaging the attention of the Council. and it is probable that a 
decision to embark upon a municipal scheme will be come to. 


Ham.—The Twickenham & Teddington Electric Supply Co. are to 
he allowed to place overhead wires across Ham Fields. 


Linking up East London Electricity Works.—In further reference 
to the note on this subject which appeared in our last issue, we learn 
that the boroughs concerned in the linking-up proposals to be dealt. 
with by the Conference are Bethnal Green, Hackney, Poplar, Shore- 
ditch and Stepney. The next meeting of the Conference will prob- 
ably be at Shoreditch Town Hall on March 10. 


Lisnaskea (co. Fermanagh).— A company is being formed for the 
purpose of erecting electricity supply works in this village. Mr. Thos. 
Berestord is secretary and manager, 

Oban.—-The Council have decided to supply electric current to the 
'aledonian Railway Co. at 41d. per unit up to 10.000 units per annum, 
4d. for the next 5.000, 32d. for the next 5.000. and 3d. after 20.000 
units. the figures to be subject to revision at the end of three vears. 


St. Pancras (London).— Application has been made to the L.C.C 
for sanction to a loan of £15.000 for the provision of a 5.000 kw. 
Ljungstrom turbine set. &c. 

Flame arc lamps are to be substituted for the present arcs in Camden- 
road at a cost of £250, and four yas lamps are to be replaced by eight 
incandescent electric lamps of 100 c.p. each in Warden-road at a cost of 
£55, while a further renewal of Henlev’s cable is to be put in hand between 
the bott: om of Pancras-read and the south side of Euston-road, along 
(arav’s Inn-road, &c., at a cost of £1,200. 


Salford.— The Council heave agreed to supply electrice] energy to 
the Calico Printers’ Association at their premises at Agecroft on the 
tollowing terms :— 

The Association to guarantee a minimum payment of €12 per annum 
for five vears, the rate of charge to be £1 per quarter per e.h.p. demanded 
and Jd. per unit. The Assoctation undertake not to consume electric 
current between 3:30 and 6 p.m. from Oct. 15 to Jan. 15. 


Swanage.—The County of Dorset Electric Supply Co., who pro- 
pose to erect electricity works in this district, are negotiating with 
the Urban Council for the purchase of a site for a generating station 
and for street lighting. 

The company offer to supply and erect clectric light standards and to 
supply electric current, renew lamps, &c., at the following rates: For 
lamps lit one hour after sunset and extinguished at 11 p.m. all the year 
round, 60 c.p. £2. 10s. 6d. per annum. 100 c.p. £2. 17s. 6d., 200 e.p 
£4. 10s: for all-night lighting the charge per lamp would be 100 e.p. 
10s.. 200 c.p. £6. 10s., the agreement to be for three or four years and 
the total annual payment to be not less than £150 per annum, 


Willesden.— In connection with the Council's decision to erect à 
sub-station in Barrett's Green-road, application is to be made for 
sanction to borrow £3.318. of which amount £2.545 will go towards 
the cost of the new plant required. 


Wrexham.—The question ofthe revision of the scale of charges 
came before the Council on Tuexdav. 

In a report the borough electric al engineer and manager (Mr. W. 
Sillerv) stated that having established 1d. per unit for the “shopkee pers 
and so enabled them to adopt heating at a competitive price, he now sug- 
vested a modification of the assessment tariff to the extent of giving 
householders the altemative of the present basis or a scale which was 
15 per cent. on the net as essment of the house, and Hd. per unit for all 
current used. Taking an ordinary assessment and ordinary consumption 
for lighting. 15 per cent. and !d. per unit for the current was very little 
ditferent in ti net result from the existing charge, which was 121 per cent. 
and a certain number of free units, with Id. per unit for current used in 
excess, He had calculated it out and found that in the case of a number 
their consumers the two alternatives as considered from the point of 
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view of ordinary lighting, were pretty near to each other. The advantage 
however, of 15 per cent. and Jd. per unit was that cooking and heating 
might be adopted without any fear whatever as to the large bills, and as 
they were securing a fixed sum per annum, which paid all their standing 
charges comfortably, the scale would be a very beneficial one to the under- 
taking. 

Mr. Sillery's recommendations were adopted by the Committee. Some 
discussion took place at the Council meeting. and oae of the members 
considered that they were making concessions in the wrong direction, 
and that they ought to give them to the shopkeepers who, he maintained, 
had been the backbone of the unde rtaking from its commencement. 

It was, however. pointed out by one or two of the members that it was a 
business proposition obviously designed. to. develop supply amongst 
private houses ; that the scheme was primarily intended to enable house- 
holders to adopt heating and cooking on a reasonable basis of charge. 
Ultimately the recommendation was unanimously adopted. 

In regard to the shopkeepers it might be pointed out that they have had 
very considerable concessions. In the first place, 5 years ago the price 
per unit was 41d. net, and they have had large reductions in their lighting 
accounts by reason of the fact that they have adopted metallic filament 
lamps. Reductions have been freely made to shopkeepers and large 
consumers during the last four or five vears, The charge was modified, 
so that after 5 units per 8 e.p. lamp per quarter had been used at the ordi- 
nary flat rate of 4!d. net, all remaining consumption during that quarter 
was charged at 2d. net. On that basis (which excluded arc lighting and 
heating) quite a considerable number of customers get their lighting at 
3d. per unit during the winter months, and a fair number at prices varving 
from 3d. to 4d. per unit ; some of them even during the summer months 
get a good number of units at 2d., and consequently get a lower average 
price than the ordinary flat rate of 4!d. In addition the department 
allows external arc lighting at 3d. per unit, and they supply. carbons and 
do the trimming free, while to all shopkeepers using electricity from their 
mains exclusively they allow heating and cooking at Jd. per unit net. 


LIGHTING NOTES. 


Newport (Isle of Wight). —The Council have accepted the offer of 
the Newport (Isle of Wight) Electric Light & Power Co. to replace the 
existing arc lamps with four-light lanterns and to supply current, 
&c.. at £390 per annum for five vears, 


School Lighting.— Tottenham Education Committee have counter- 
manded their order for the installation of gas at the Pownhills Junior 
School, and they have decided to adopt electric lighting. 


Workhouse Lighting. —On .Monday Lewisham (London) Guar- 
dians decided to adopt electric lighting at the workhouse and offices. 

The board had already decided to adopt clectric lighting at the in- 
firmary, and the L.G. Board now intimated that they would favourably 
consider the sanction of a loan for a detinite scheme of electric lighting 
for the intirmary and workhouse. The South Metropolitan Gas Co, also 
submitted a scheme for erecting a gas-driven electric itv generating plant, 
and it has been decided to call in an expert to report on the matter. 

Hendon (Guardians have arranged with the Hendon Electric Supply 
Co. for wiring the workhouse buildings. 


TRACTION NOTES. 
RAILWAYS. 


Central London Railway Extensions.—At the extraordinary meet- 
ing last week the Parliamentary bill of the company was approved. 
The chairman (Lord Geo. Hamilton) said that the Central London 
Railway Bill proposed an extension of the line from Shepherd's 
Bush to Gunnersbury. where it would join up with the L & S.W. 
Railway, by which access was obtained to Kew Gardens. Richmond. 
Twickenham. Hampton, Sunbury, Shepperton and other districts 
served by that company. The railway would be nearly 2} miles 
in length, and from Shepherd's Bush it would pass along Goldhawk- 
road, Stamford Brook-road to Turnham Green Station, then along 
the Chiswick High-road by Turnham Green to Gunnersbury Station. 
The estimate of cost was £759,072, and power was sought to raise 
£750,000 additional capital. with one-third borrowing powers. 
Clause 48 of the G. W. Bill. which provided for the transfer from their 
company to the G.W. Company of all powers relating to Railways 
Nos. 3 and 4, which were sanctioned by the Central London Act 
of 1911 (about 2 mile in length) was a!so approved. 

G.W. Railway Suburban Lines.—At the meeting last week the 
chairman (Lord Churchill) said that the Ealing and Shepherd's 
Bush line had been begun. It would be worked electrically as an 
extension practically of the Central London Railway. and would 
greatly assist their suburban traffic. 

Light Railway.—.At Birmingham. on Tuesday. the Light Railway 
Commissioners held an unopposed inquiry into the application of 
Birmingham Corporation for sanction to construct a light railway 
of about 1} miles in length at Quinton. 

Tilbury Railway Electriflcation.—4At the meeting of the Midland 
Railway Co. last week the chairman (Mr. G. Murray Smith) stated, 
in reply to questions, that the directors and thoroughly considered 
the subject of clectritication, especially in reference to the London. 


Tilbury and Southend Railway. Parliament had decided that thev 
could not acquire that railway unless thev applied to Parliament 
in 1914 for powers to electrify the line, and having accepted that 
Bill they would have to go to Parliament next year for powers to 
carey out that work. 


TRAMWAYS. 
Blackpool.—The Tramways Committee have decided to issue 
shilling books of eight 2d. tram tickets. 


London County Council.—On Tuesday a lengthy report was sub- 
mitted by the Parliamentary Committee with reference to the pro. 
posed tramways over the new St. Paul's Bridge and the construction 
of a subway for tramways in St. Paul's Churchyard, The Com 
mittee recommended, in view of the threatened danger to ithe 
stability of St. Paul's Cathedral that the proposal be abandoned, and 
this was carried. 

Tramway Sub-Statéons.—A capital estimate of £14,000 was recom- 
mended for the provision of rotary converters and static transformers for 
tramway sub-stations.— Postponed. 

This week the Council have inaugurated a system of numbering the 
tramcars to indicate their routes. 


Preston.—The Tramways Committee have decided to fix 63d. per 
hour as the maximum pay for tramcar drivers and 53d. as the maxi- 
mum pay for conductors after the expiration of four years’ and two 
years’ service respectively. 

Southport.—4A poll on the question of a Sunday tramway service 
has resulted in a majority against the proposal. 


RAIL-LESS. l 
London County Council.—The Council have decided to abandon 
the proposal to obtain powers for running trolley omnibuses on the 
Lee Green-Eltham route. 


POWER AND HEATING NOTES, 


Advantages of Electric Driving.—A controversy having arisen at 
Hereford on the proposal to adopt electric motors for pumping at the 
waterworks, the manager of the Hereford & Tredegar Brewery (Mr. 
A. D. Briscoe) has published the results of the adoption of electric 
power at the brewery. 

Mr. Briscoe stated that their steam engine broke down during brewing 
operations on the 14th inst., and but for the adaptability of electric 
power plant that portion of the brewery would have had to be shut down 
and some of the employees would have been thrown out of work for a few 
days whilst the engine was being repaired. Within two hours of the acci- 
dent Mr. Kerr's staf had removed a motor from another part of their 
works and had got everything ready for running the plant thrown out of 
use by the breakdown. That spoke volumes for the adaptability of 
electric power, and they thought it their duty to make it public and to 
offer their thanks to Mr. Kerr and his staff for their prompt attention. 
They had been driving machinery by electric power for the past three 
vears, and from their experience of it had no hesitation in saving that 
from every point of view, cost, repairs, convenience and cleanliness, it 
was miles ahead of steam. 

Electric Cooking.—At Weymouth on Thursday, Friday. Saturday 
and Monday last demonstrations and lectures on electric cooking 
with ©“ Tricity " cookers were given by Mr. F. S. Grogan, A. M.LC.E. 
There was a good attendance at the opening lecture, including the 
Mavor and Mayoress (Ald. T. and Mrs. Honebon). 

Mr. Grogan presented the case for electric cooking in his customary 
lucid manner, and the result of the cooking demonstrations was pro- 
nounced by the lady epicures present to be highly satisfactory. 

After enumerating the principal advantages of electric cooking Mr. 
Grogan pointed out that by the “ Tricity " cookers the whole of the 
electricity used was transformed into heat. and that it was all brought to 
the exact position where it was required for cooking or heating purposes. 
viz., into the imperishable solid cast-iron circular hotplate on the top of 
the cooker. The metal of the oven was non-conductant, and the whole 
of the heat that went into the oven through the medium of the circular 
plates was retained for hours. In Weymouth the electric current for 
heating cost 1d. per unit and, therefore, the cost of electricity for five 
hours’ use in the “ Tricity " cooker was Id. at low heat and for 1} hours 
continuous use ld. at high heat. With gas at 2s. 6d. per thousand and 
electricity at ld. per unit, the actual costs of cooking were quite equal. 
The electric stove would pay for itself in the way of less cost than gas, 
and less loss of beef. He said there were 0.000 © Tricity ? cookers in use 
in the Kingdom at the present time, and electricity undertakers were 
taking the cookers and letting them out on hire. 

Tne demonstrations were arranged by Messrs, Gillespie & Beales. 


Whitehaven.—At the last meeting of the Council, the borough 
electrical engineer (Mr. B. Sankey) reported on the subject of heating 
and cooking by electricity. 

He produced a number of letters received from consumers who had 
installed electrical cooking outfits, showing that these outtits had given 
entire satisfaction, He pointed out that there was a demand for a small 
grilling apparatus and kettle, and it was resolved to authorise Mr, Sankey 
to procure 12 breakfast grills and kettles at a cost of about £18. 
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TELEGRAPH AND TELEPHONE NOTES, 


Radio-Telegraph Notes.— The South-Eastern and Chatham Rail- 
wav Committee have introduced upon their excellent Channel 
service of steamers from Calais to Dover and Boulogne to Folkestone 
a radio service that will be much appreciated. The Marconi operator 
will receive from passengers during the crossing. free of anv charge. 
applications to reserve first and second-class seats on the connecting 
boat trains from Dover or Folkestone to London, ff the French 
railway authorities will second the English company's efforts a great 
deal of the present delav and scrambling will be avoided. 

Marcont’s Wireless Telegraph Co. are erecting a radio station for 
trans-Atlantic work at Towyn. Merionethshire. North Wales. The 
site of the station is Escuan Hill. 1.300 ft. above sea level. 


TULERUNT UELUT LUE ELLA LLLA LER UCT 
EMPIRE NOTES. | 
LEHRER OLLI 


Australasia.— The ** Australian Mining Standard” states that at 
the banquet recently held at. Auckland to celebrate the completion 
of the Svdnev-Auckland cable. the Postmaster-General of New 
Zealand (Mr. Rhodes) said that the work of the future would be to 
lav an independent cable across the Atlantic. 

Mr. Rhodes said that the Postinaster-General of the Commonwealth 
(Mr. Frazer) would meet him for a further discussion of the question. 
Canada was equally interested and he hoped that something definite would 
soon be done with regard to the Atlantic. 

In the last session of the Victorian. Parliament an amendment of the 
Electric Light and Power Act was passed. giving power to the Melbourne 
City Council and the Public Works Department to frame regulations for 
securing greater safety to the public. and particularly to men emploved 
in connection. with the removal of houses from one suburb to another 
when these have to pass along streets over which there are electric wires, 
Regulations had now been drafted by the Crown Solicitor (Mr. E. J. D. 
Guinness), which. provided. for. precautions and for fines. for neglect 
of same by either the removers or the electric-supply authorities, 

Orders in Council have been granted. by the Victorian. Executive 
4‘ouncil authorising the Provincial Electric Development Co. to supply 
electricity in Dandenong, and ta charge a maximum of 8d. per unit for 
the first 50 noits per quarter and Gd. for additional units and 4d. and 
Jd. on the same basis for power and heating ; authorising Northcote Council 
to supply its own district and Wyehe proof Shire Council to supply in the 
urban district of Wycheproof, the township of Sca Lake and the urban 
district of Sea Lake. ‘Phe maximum charge is 15s. for 20 units per quarter 
and 9d. per unit after, 

A general expansion of the tramway system of the Auckland Electric 
‘Tramways Co. has been made during the past vear. The latest addition 
to the power plant is a 1,500 Hop. Bruch. engine. direct-coupled to a 
1,000 kw. a.c. generator and a 200 kw. d.c. generator. 

At the recent formal opening of the Marrickville (N.S. W.) electric 
power station, the Mayor stated that the council had entered. into an 
agreement. with Svdney Council for the supply of electric light for 10 
years, At the expiration of the contract, Marrickville had the option 
of purchasing the installation at a reduction of 50 per cent. on the cost. 
lt was also stated that Messrs, Vicars & Sons took 180 n.r. aud the 
Svdnev Steel Co. and other factories were emploving approximately 
1.000 mP. Applications from private residents for electric light. were 
coming in every day. 

New Zealand Government has decided to adopt the full automatic 
telephone system for centres requiring new equipment. and tenders have 
been invited for full equipments for Auckland. Wellington, Hamilton, 
Masterton, Blenheim and Oamaru for 10.000 lines cach. but ultimately 
the Auckland and Wellington exchanges will be enlarged to 15.000 lines. 

Hobart (Tasmania) ratepavers recently decided in favour of the pro- 
posal that the City. Council should. purchase the undertaking of the 
Hobart. Electric Tramway Co. for £210,000, the votes recorded. being 
3.439 for and 905 against the scheme. 

Since Perth City Council bought out the Gas & Electric Co. and the 
Government purchased the Perth tramways negotiations have been pro- 
ceeding for a joint electric generation scheme. After consultation with 
Messrs. €. H. Merz and R. Wilson, it has been decided to put down threc- 
phase plant. The Government will erect a power station and lav a 
metropolitan ring main to supply energy to the Corporation at the net 
cost of production, plus 7 per cent. on capital cost of providing the plant, 
as divided between the Government and the Corporation in proportion to 
their respective consumption in units. The power station. will be of 
9,000 kw. capacity, and Messrs. Merz and Wilson have been authorised to 
proceed with the preparation of the specifications. [t is estimated that 
the Council would have to spend at least £40,000 to improve the present 
power station ; the cost of a new power station for the Government 
tramway would cost £100,000 ; the cost of a new station for the Corpora- 
tion's electric lighting would be £132,000, while the joint scheme, pro- 
vided energy for increases both in electric lighting and tramway exten- 
' sions, is estimated to cost £162,000. The joint scheme is reckoned to 
save £6,300 a vear in interest and over £3,000 in cost of generation. Mr. 
- Merz proposes that the present broad-gauge line from Perth to Northam 
be used for electric locomotives. 
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Electric Traction in India.—Various inaccurate statements have 
been published as to the adoption of electric traction on the Indian 
railways. As already stated in these columns, Mr. Chas. H. Merz 
has recently visited India for the purpose of inspecting certain lines. 

At present there are three electrification projects (comprising 150 to 
170 miles of track) under consideration. ‘These projects comprise the 
electrification of some of the Bombay district suburban lines of the Great 
Indian Peninsula and Bombay, Baroda & Central Indian Railways, of 
some of the Calcutta district lines of the Eastern Bengal State Railways, 
and of the Ghats inclines on the Great Indian Peninsula Railway. The 
last-named is on the main line, and has some severe gradients, 

South Africa.—The report of the British South Africa Company 
for the vear to March 31, 1912, states that the estimates for the fol- 
lowing vear included £4,000 for a new telephone system at Buluwayo 
and £5,000 as a first instalment for rural telephone lines. 

The Controller of Customs states that imports of electrical cables and 
wires from the United Kingdom increased in 1911 compared with 1910, 
but the increase in imports of the same class from Germany was greater. 
Imports of tramway rails and other tramway material from the United 
Kingdom also increased, but in the first case imports from France and in 
the second case from Germany showed a greater increase. 

The administrator of Northern Rhodesia (Mr. L. A. Wallace) states that 
there is a growing demand amongst the farmers in the country districts 
for the use of the telephone. 


FOREIGN NOTES. 


Ecuador.—The Government have granted Senor Manuel S. Reina 
a concession for the construction of a telegraph line from Quevedo to 
Palenque. 


Italy.—The Turin Communal Authorities have been authorised to 
construct and work a section of electric tramway from Porto Nuova to 
Borgata Cenischia (about 13 miles). 

The Societa Sicula di Imprese Elettriche has been granted a concession 
for constructing and working new electric tramways in Palermo. 

An electric tramway from Intra to Premeno via Arrizano and Bee 
(41 miles) is to be constructed, at a cost of £36,000. 

Peru.— Electric haulage has replaced animal traction throughout 
the Cerro de Pasco Mining Co.'s mines. 

The company's new hydro-electric power plant at Oroya is being 
erected and electricity will soon. be extended to all the outlying proper- 
ties of the company. 

Russia.— The British Consul at Vladivostock states that plans 
have been prepared for the extension of the harbour accommodation 
at that port to cost about £633,300, exclusive of the railway (which 
will cost about. £369,400). and amongst the works to be done is the 
building of an electric power house for which about £15,800 has been 
allotted, 


Spain,.—The Cia de Tranvias Electricos de Granada have applie 
for a concession for the construction of a tramway from Granada to 
Santa Fé. 

Uruguay.—A '' Times" correspondent states that the Govern- 
ment has recently issued a call for tenders for the construction and 
installation of the electric-power houses which it proposes to establish. 

The specifications are being forwarded to the principal firms in Europe 
and the United States, and may be obtained on application at the Uru- 
guavan Legations, The intention is to erect some 16 power stations, with 
units ranging from 75 kw. to 175 kw. Diesel engines are to be used in all 
the stations and current will be distributed at 220 volts for lighting and 
440 volts for power. The scheme also includes the supply of two new 
large turbine seta for the Montevideo power house. The contractors will 
be paid in bonds or cash, at the option of the Government. The existing 
power houses in the interior (about 12 in number) will be gradually ex pro- 
priated by the Government and extended. 


MISCELLANEOUS NOTES. 


Dinner.—The Edinburgh electrical contractors entertained Mr. 
W. Finlay, W.S., to dinner on the 20th inst. 

Mr. Alex. Pratt, president of the Edinburgh branch of the Electrical 
Contractors’ Association, presided, and among those present were the 
presidents of several of the allied trade associations. Mr. Finlay’s services 
to the Electrical Contractors? Association of Scotlind were suitably 
acknowledged, and in the course of the evening he received a presentation. 

Electrical Trades’, Benevolent Institution.—The secretary has pre- 
sented to the committee a report as to the bearing of the National 
Insurance Act upon the institution and upon those persons who 
benefit from its funds. 

London County Council.—On Tuesday it was agreed, on the recom- 
mendation of the Finance Committee (after consideration of the 
representations of the Electrical Trades Union), that the wages of 
armature winders be increased to 94d. per hour. 

Lighting of Westminster. Bridge.—It was agreed that tenders from 
selected firms be invited for fitting each of the outside lanterns on the 
parapet to Westminster Bridge with 300 watt metallic filament lam ps and 
each of the centre lanterns with two 150 watt lam ps. 
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London Electricity Supply.—On Tuesday the Special Committee of 
the London County Council on electricity supply in London reported ` 
that they had held 16 meetings since their appointment. and had had 
under consideration a large number of matters connected with the 
electricity supply of London, including several loan applications from 
metropolitan borough councils referred to them by the Finance 
Committee. 

At an early stage in their deliberations, after having considered all the 
information on the subject in the possession of the Council, they decided 
to invite the metropolitan borough councils possessing electricity under- 
takings and the London electric supply companies to meet them with a 
view to discussing the possibilities of each individual undertaking. A 
large number of the supply authorities accepted the invitation, and they 
had in consequence been able to make a preliminary survey of the ques- 
tion referred to them. The Council would understand that, as the sub- 
ject was a complicated one, and extensive, they had not been able to 
arrive at any conclusions as a result of the survey, nor had they as yet 
taken outside expert advice. In those circumstances they did not think 
that any useful purpose would be served by their submitting a detailed 
report upon the inquiry in which they had been engaged. They wished 
to place on record their opinion that à committee should again be con- 
stituted to carry on and complete the inquiry which had been commenced. 


Private Bills of 1913.— In a report by the Board of Trade on the 
Railway. Tramway. Rail-less Electric Traction. Electricity. &c.. 
Bills of the 1913 Session, it is stated that the total number is 94, 
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Army Contracts. 

Notice is given in an advertisement that tenders for specified 
quantities of manufactured goods are invited from time to time. 
including electric cables. electrical stores, scientific instruments, 
lamps and lanterns, telegraph poles (irons), tools. wire. india- 
rubber goods, &c. Manufacturers who wish to be invited to 
tender should state the particular goods which they manufacture 
and the names of at least two well-known firms or public bodies 
who have purchased from them, but no application is received 
from firms whose names are already on the War Office list. 
Applications (in writing) should be addressed to the Secretary. 
War Office. London. S.W.. 

Turbo-Generators, Condensers, Rotary Converters, Transformers, &c. 

Lonpon County Council invite tenders for two 8.000 kw. 
Turbo-Generators, with condensers and auxiliary plant. three 
Rotary Converters, each of 1,509 kw.. and nine Transformers for 
three 1.500 kw. rotary converters, together with two Starting 
Transformers, Specifications, form of tender. &c.. from the 
Clerk of the County Council, Sir Laurence Gomme, County Hall, 
Spring Gardens, S.W. The time for the receipt of tenders is 
extended from 11 a.m. of Tuesday. Feb. 25, until 11 a.m. of 
Tuesday, March 18. See also an advertisement. 

Storage Battery, 

Brighton Town Council invite tenders for the Supply. De- 
livery and Erection and subsequent maintenance at their 
Southwick power-house of an 800 ampere-hour Storage Battery 
of 230 cells. Specification, &c., from the town clerk. Mr. Hugo 
Talbot. Town Hall, Brighton; and further information may be 
obtained from the electrical engineer and manager of the elec- 
tricity works. Mr. J. Christie, North.road. Brighton. Tenders 
by noon of Monday, March 10. See an advertisement. 

Electric Wires, Cables, Carbons, Telegraph and Signal Materials. &c. 

The Great Central Railway Co. invite tenders for the supply, 
during the year ending April 30, 1914, or during the two vears 
ending April 30, 1915. of various stores and materials, including 
electric wires and cables, globes and shades, carbons, casing. 
accessories and lamps. telegraph materials, sundry tools. asbestos 
packing. signal materials, wire, &e. Samples and patterns may 
be seen (until March 3) in the Publie Hall of the Conservative 
Club, Gorton-lane, Manchester. Specifications and forms of 
tender from the Stores Superintendent. Mr. Walter Williams, 
Gorton, Tenders to the Secretary. Mr. Oliver S. Holt. Mary- 
lehonc Station, London, N.W.. by 10 a.m. Tuesday, March 4. 


Turbo-Alterntors, Condensing plant, Switchboards, Boilers, &c. 
York E leetricity and Tramways Conmuitice want tenders 
by a.m. March 10 for 3.000 kw. Turbo-alternator with Con- 
densing plant and Switchboard, Two Water-tube Boilers. with 
Chain-grate Stokers, Pipework, &c.. Storage Battery and h.t. 
Cables. Specitications from the City Electrical Engineer. 
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TENDERS INVITED. 
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, compar ed with S6 in 1912. and the total amount of money proposed 
to be raised is £21.148.410. compared with £15.358.456. 

In regard to railway and canal bills, 23 existing companies propose to 
construct new lines avyrevating 40 miles, against 134 miles in last session. 
The amount of new capital proposed to be raised is £9,276,832. against 
£7,024,665. Four bills are promoted by new companies (compared with 
one last vear) and they propose 62 miles of new line, von pared with 
5 miles, and the amount of capital proposed to be raised is £5,559,000. 
compared with £666,666. “Phere are four bills which propose to autho- 
rise the construction of new electrical railways or extension of existing 
lines in or near the metropolis. 28 bills, relating to tramways, rail-le+s 
traction, &c., involve the construction of 44 miles of tramway and the 
raising of £1,673,198, Compared with 1912 the number of bills shows 
an increase of nine, and the capital proposed an increase of £186,629, 
There are 14 bills which relate to the supply of electrical energy, but the 
majority of them oe deal with sas and water supply. &c. 

There are also 72 gepu ms for Provisional Orders for electricity 
supply. tramways, &e. Under the electric lighting orders the capital is 
£518,425, and under the two tramway orders £37,940. 


Unemployment Insurance.— The Umpire has decided that con- 
tributions are payable in respect of workmen engaged wholly or 
mainly in running and fixing wires and cables in connection with the 
fixing of electric signa on buildings. 2nd hy workmen employed on road 
work, including the relaving of the surface, in connection with the 
construction. reconstruction or alteration of tramway lines. 
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School Lighting. 

London County Council require tenders by 11 a.m. March 5 
for Electrie Light Wiring (about 193 points) at Curtain-road 
Elementary School. Specifications.  &c.. from the Chief 

- Engineer. Spring Gardens. S.W. f 

Loxpox County Council want tenders by 11 a m. March 12 
for an electrical installation at Hawley-crescent Elementary 
School, St. Pancras, N.W. (about 210 points), Specifications, 
te.. from the Chief Engineer, Spring Gardens, S.W. 


Electrical Fittings, Engineers’ Sundries, &c. 
West Ham Guardians want tenders by 10 a.m. March 13 for 


six months supply of Electrical Fittings, Asbestos Goods, 
Engineers Sundries. Ironmongery, Oils. &e. Forms of tender, 
&c.. from the Clerk, Union-road. Leytonstone. 

Arc Lamp Carbons. 


St. Pancras (London) Borough Council invite tenders for the 
supply of Are Lamp Carbons. Specifications, &c.. from the 
Electricity Department Offices, 57, Pratt-street, N.W., and 
tenders to the town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, N.W., by noon March 4. 


Turbine Condensing Plant, Pump, Pipework, Switchboard Panel, &c. 
SWINDON Cor poration want tenders bv noon March 10 for 
Supply and Erection of 500 kw. Mixed Pressure Turbine and 
Condensing Plant. Boiler-feed Pump. Switchboard Panel and 
Cables. Specifications from the Borough Electrical Engineer. 


Meters, Fuse and Service Boxes, &c. 

SwINDON Corporation also want tenders by noon March 8 for 12 
months’ Supply of d.c. Meters, Fuse and Service Boxes and 
General Stores for the electricity and tramways departments 
Specifications, &c.. from the Tramway Manager. 


High-speed Engine and Alternator, &c. 
NraTH Rural Council require tenders by March 3 for 400 kw. 
High-speed Engine direct coupled to Two-phase Alternator, and. 
Accessories, Specification from the Electrical Engineer. 


Boilers, Superheaters, Chain-grate Stokers, Coal Elevator Plant, &c. 
SOUTHEND Corporation want tenders by March 5 for two 
water-tube boilers, with Superheaters and Mechanical Chain- 
grate Stokers, one Three-throw Electric Feed-water Pump., && 
Specifications from the Borough Electrical Engineer. 


Cut-Outs, Service Boxes, Lamp Posts, Fuses, Feeder Pillars, &c. 
CROYDON Corporation want tenders by noon March 31 for 12 
months supply of House Fuse Cut-Outs, Service and other 
Boxes, Meters, Lamp Posts and Bracket Arms, h.t. and Lt. Plug 
Fuses, Feeder Pillars. Are Lamp Carbons, Globes, and Pathway 
Frames and Covers. Specitication from the Manager. Electricity 
Works, Factory-lanc. Croydon, 
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‘Cables, Electrical Sundries and General Stores. 

Dover Harbour Board require tenders by March 12 for 12 
months’ supply of Electrical Cables and Sundries, Ironmongery. 
Asbestos, Oils, Paints, &e. Sehedules. &c.. from the Registrar. 
Castle-street. Doyer. 

Boilers, Mechanieal Stokers, Economiser, Bunkers, &c. 

DUNDEE Corporation require tenders by first post March 7 for 
two Water-tube Boilers. with brickwork setting. Mechanical 
Ntokers, Economiser. Overhead Steel Bunkers and Coal-handling 
Plant, Specification, &e., from the General Manager and Engi- 
neer, Electricity Department, Dundee. 

Carbons, Globes, Fuse Boxes, Meters, Pavement Boxes, &c. 

EDINBURGH Corporation require tenders by March 10 for one 
vears supply of Are Lamp Carbons and Globes. House Service 
Fuse Boxes, Electricity Meters. c.i; Pavement Boxes and Under. 
ground Conduits. Specifications. &e.. from the Engineer's 
Office. Dewar- place. Edinburgh. 

Cables, Troughing, Boxes, Meters, &c. 

HrEsToN AND lstLEwonTH Urban Council require tenders by 
March 8 for 12 months’ supply of Electric Cables, Troughing, 
Boxes. &c.. Electricity Meters, Sundry Electrical Supplies, Oils, 
xe, Forms of tender from Mr. P. E. Rvcroft. Electricity Works, 
Bridze-road. Hounslow. 

Cables and Wires, Tramcar and Tramway Equipment, &c. 

PONTYPRIDD Urban Council require tenders by March 5 for 
one vear's supply of Installation Stores and Sundries, Cables 
and Wires, Tramear and "Tramway Equipment. Glasses and 
Globes, Insulating Material and Meters. Forms of tender. &c., 
fromthe Electrical Station, Treforest, Pontypridd. 

Electric Cranes. 

BELrAsT Harbour Commissioners want tenders by March 12 
for supply and erection of four 5-ton electric Gantry Cranes. 
Specification, &c.. from the Harbour Engineer, 

Tramway Rails. 

MANCHESTER Tramways Committee require tenders by 10 a.m. 
March 4 for supply of steel girder Tramway Rails. Specitica- 
tions from the General Manager. 55. Piccadilly, Manchester. 

Electricity Works Stores. 

CoLCHESTER Electricity Supply Committee want tenders by 
10 a.m. March [0 for 12 months’ supply of Ironmongery, Tools, 
&c. Forms of tender from the Borough Electrical Engineer. 

Electrical and Engineers’ Requisites, &c. 

FCLHAM (London) Guardians want tenders by 2:30 p.m. March 
6 for 12 months’ supply of Electrical and Engineers. Requisites. 
Oils and Colours, &c. Forms of Tender from the Clerk, 129, 
Fulham Palace-road, W. 

Sewage Works Plant and Motors. 

NTALYBRIDGE AND DUKINFIELD Joint Saweniae Board want 

tenders by 10 a.m. March 12 for supply of Sludge Pressing Plant 

and Mechanical Screening Plant with or without fully enclosed 
l-lectrie Motors. Drawings may be seen and forms of tender 
obtained at the Engineer s Offices, 201. Cathedral-street. Man- 
chester. 

Electrica] Goods. 

Tenders are required by first post. March HH. for supply of elec- 
trical goods to the CHESHIRE CouNTY AsyLuM, Parkside. 
Macclesfield. Forms of tender from the Clerk. 

Diesel Engines and A.C. Generators. 

Tenders will be received by the Secretary, Postmaster-General's 
Department, Melbourne, Australia. until noon April 14, for supply 
and erection. at the Darwin Radiotelegraph Station. of power 
generating s:ation plant. Tender forms. sp. cific ations. &c., 
can be obtained at the Commonweelth Office, 72. Victoria- 
street, London, S.W. See an adrertisement. 

Boiler, Mechanical Stoker, Superheater, Electrically Driven Pump, &c. 

BATTERSEA (London) Council require tenders by noon March 
19 for Water Tube Boiler, Mechanical Stoker, Superheater and 
Pipework, and an Electric Motor-driven Centrifugal Pump and 
Pipework. Specification, &c.. from the Electrical Engineer, 
Lombard-road, Battersea, S.W. 

Electric Railway and Escalators. 

Tenders are wanted for construction of a Light Electric Rail- 
way and two Escalators, at the CRYSTAL PALACE, London. S.E., 
for use during the Anglo-German Exhibition, 1913. Particulars 
may be obtained on personal application at the offices of the 
Exhibition, Empire House, Piccadilly. London, W. 

“Wiring. 

BOURNEMOUTH Corporation want tenders by noon March 10 
for Wiring the new Law Courts. Forms of tender. &c.. from the 
Borough Engineer. 


Steam and Feed Pipes, &c. 
MANCHESTER Electricity Committee require tenders by 10 a.m. 
March 10 for supply and erection of High-pressure Steam and 
Feed Pipes. &c. Specification, &c., from Mr. F. E. Hughes. 
Town Hall, Manchester. 


Transformer and Switehboard, and Electrie Cable. 
SwiNTON AND PENDLEBURY Urban Council require tenders 

hy 9 a.m. March 10 for Supply and Erection of 25 kw. Trans- 
former and Switchboard at Broad Oak Park sub-station, and 
Supply and Laying of Electric Main along Chatsworth-road. 
Broad Oak Park. Swinton, 
Assisted Wiring. i 
ErrrH Urban Council require tenders by noon March 6 for 
Wiring for three years under assisted wiring scheme, Speci- 
fication, &c., from the Electrical Engineer. 


Lancashire Boiler, Economiser and Pipework. 

Kina’s Lynn Corporation require tenders by March 5 for 
"upply and Erection of Lancashire Boiler. Economiser and 
Pipework for the electricity department. Specification, &c., 
from the Borough Electrical Engineer. 


Electrical Supplies, &c. 

The managers of Poplar and Stepney Sick Asylum District 
require tenders by noon March 4 for 1? months' supply of Elec- 
trical Goods, Ironmongery, &c.. to the Asylum, Devons-road, 
BROMLEY-BY-Bow. Forms of tender from the Clerk, Bromley- 
by-Bow, London, E. 


Pumping and Electrie Lighting Plant, &c. 

The EcvrrraN PuBiic Works MINISTRY require tenders by 
noon July I for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation 
for auxiliary power and light for the pumping station (motive 
power to be crude oil engines). travelling cranes and weighbridge. 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps and-two units, each consisting of an engine 
coupled to a pump, Water-tub» Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender. 
&c.. from Sir A, Webb, Queen Anne's-chamb rs, Westminster. 


Electrical Goods, &e. 

The directors of the PowrLr. DUFFRYN STEAM CoaL Co. want 
tenders by 10 a.m. March 10 for supply of electrical goods, 
Ironmongery, &c. Forms of tender, &c., from the Stores 
Manager, Aberaman, near Aberdare. 


Power Transmission Line Material. 
Sealed tenders will be received at the office of the HYDRO- 
ELECTRIC POWER COMMISSION OF ONTARIO until noon of 
Monday, March 17, for material required in the construction 
of about 125 miles of transmission line, to operate at 110,000 volts, 
as follows: Galvanised Steel Towers. special Crossing Towers, 
Copper Cable, Aluminium Cable, Insulators, Galvanised Malle- 
able Iron and Pressed Steel Clamps. Plans, specifications, Xc., 
may be seen at the Board of Trade, 73, Basinghall-street, 
London, E.C. Tenders to Chairman of Commission, the Hon. 
Adam Beck, 709, Continental Life Building, Toronto, Canada, 


Insulators and Brackets. 
The Moroccan Adjudications Commission require tenders by 
11 a.m. March 27 for the supply of 15.000 Insulators and 
Brackets for the Post and Telegraph service. "Tenders to the 
President of the Commission Générale des Adjudications et des 
Marchés, Dar- En-Niaba, Tangier. 


Motors, Transformer and Motor Generator. 

The directors of the BomBay, BARODA & CENTRAL INDIA 
RaILWAY require tenders by noon March 14 for supply of Motors, 
Transformers and Motor Generator; alsu (by noon March 4) 
for supply of Starting and Controlling Pillars. Forms of 
tender, &c., from the Company's Offices, 110, Bishopsgate, 
London, E.C. 


Generating Plant and Distribution System. 

The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
until noon, March 31, for the installation of Electric Light at 
DAMIETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. 


Electrical Fittings, Engineers' Stores, &c. 

LIVERPOOL Select Vestry want tenders by March 10 for 12 
months’ supply of Electrical Fittings, Engineers Stores, Iron- 
mongery. &c. Forms of tender from the Clerk, Brownlow-hill, 
Liverpool. 
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Tramway Stores. 

NorriNGHAM Tramways Committee want tenders bv March 5 
for two years' supply of Overhead Materials, Electrical Sundries, 
Springs, Ironmongery. &c. Specifications, &c., from the General 
Manager. 


Electric Tramway and Power Supply Concession. 

The Kokanp and ANDIZHAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire after 20 years the undertaking. The conces- 
sionaire will also have the right to supply electrical energy for 
industrial purposes. Tenders by July 14. 


Equipment of Power Station and Distribution Network. 

l The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VarPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W 


Electrolytic Copper Wire. 
NanvIK (Norway) Town Council require tenders by March 15 
for supply of about 10 tons of Electrolytic Copper Wire. Par- 
ticulars from Hr. Per Larsen, Engineer, Hamar, Norway. 


Dynamos, Motors, Cables, &c. 
Tenders will be received at the Direccion General de Minas, 
Geologia e Hidrologia. BUENOs AYRES. for the supply of Dynamos, 
Cables, &c. 


UULURUULHLIILTEHULUIUE HUELLA 
TENDERS RECEIVED AND ACCEPTED. = 
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Hammersmith (London) Council have accepted the following 
tenders :— 

H. R. Mansfield, cable ducts, at £234. 7s. 6d. if delivered at electricity 
works, and at £208. 6s. Sd. if delivered at nearest railway station ; 
Johnson & Jorgensen, annual supplies of arc lamp globes, £6. Tvs. net 
(four tenders, from £6. 17s. to £13. 15s.) : British Thomson-Houston Co., 
electric light sundries, £18. 9s. 14d., less 23 per cent. (four tenders, from 
£18. 9s. to £21. 4s.) ; W. Lucy & Co., cable joint and fuse boxes.£495. 19s. 4a. 
net (six tenders, from £495. 19s. 4d. to £1,284); General Electric Co., 
insulated wires, £147. 7s. ld., less 24 percent. (five tenders, from £147. 7s.1d. 
to £216. 5s.). The tender of Chamberlain & Hookham has also been 
accepted for an annual supply of ordinary meters, as well as that of the 
Electrical Co. for a similar supply of hour meters. 

Marylebone (London) Borough Council have accepted the follow- 

ing tenders for additional plant :— 

' — Mr. Œ. Wuthrich (Maschinenfabrik Oerlikon) for the supply (in addi- 
tion to turbo-alternators already authorised) of condensing plant to be 
manufactured (by way of sub-contract) by the Worthington Pump Co., 
at £8,064, making (with the £8,600 already authorised) a total of £17.561. 
also for supply and erection of condenser motors and control switehgear, 
at £1,709. 1s. ; Ferranti (Ltd.), for supply of switchgear, &c., at £2,354 
(power being reserved to delete such items as may not be required); and 
British Westinghouse Electric & Mfg. Co., for supply and erection of four 
1.000 kw. converters, &c., at £8.008. 

Glasgow Corporation have accepted the tender of Babcock & 
Wilcox for the supply and erection of four water-tube boilers at Port 
Dundas electricity station (at £13,743), and that of Jas. Howden 
& Co.. for the supply of four boilers for St. Andrew's Cross station 
(at £6.910). and for the supply of turbo-alternators (at £17.93). 

Colwyn Bay Urban Council have accepted the following tenders :— 

Browett, Lindley & Co., steam engines, £650: Dick, Kerr & Co., 
dynamo and field coil, £336 ; B. Thomas, switchboard extension, £129 ; 
R. Hughes Williams, engine-room extensions, £155. 

The above tenders have been accepted subject to sanction to a loan 
being obtained. 

West Ham Council have accepted the tender of Leslie & Co. (at 
£1.235) for pipe work, &c.. and the contract for the annual supply of 
a.c, wattmeters has been given to Siemens Bros, Dynamo Works and 
Chamberlain & Hookham. The contract recently entered into with 
Babcock & Wilcox for the supply of two boilers. has been extended 
xo as to provide for the erection of a third boiler identical in all 
respects with the other two. 

Salford Council have placed an order with Mather & Platt for the 
supply of filtration plant_at the Frederick-road electricity works at 
£635. 

Grimsby Corporation have accepted the tender of the British 
Westinghouse Co. for the supply of a 1.000 kw. mixed pressure tur- 
bine set. with condensing plant, &c., at £7,024. 


— 
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Government Contracts.—The following contracts were placed by 


the British Government. Departments during January :— 
Adimiralty.—General Electric Co, and Edison & Swan Co., incandescent 


lamps; British Insulated & Helshy Cables, Callender's Cable & Con- 
struction Co., Edison & Swan Co., India Rubber, Gutta Percha & Tele- 
graph Works Co., Hawkers Lte., McGeoch & Co., Player & Mitchell, 
Walsall Electrical Co. and Westminster Engineering Co., switches and 
sockets, &c. À 

War Office.—British Westinghouse Co., re-winding generators, 

India Ofjiee.—Tudor Accumulator Co., batteries; J. Stone & Cos 


dynamos and lamps: Bullers Ltd., insulators; Eckstein, Heap & Co., 


switchboards ; 
apparatus. 

Office of Works.—CGeneral Electric Co., carbons. 

General Post Office. —Callender's Cable & Construction Co., J.C. Fuller& 
Son, W.T. Henlev/s Telegra phWorks Co., Johnson & Phillips, London Elec- 
trie Wire Co. & Smiths, and Siemens Bros, & Co., telephone wire; Briti-h 
Insulated & Helsby Cables, telegraph, telephone and bronze wire : British 
L. M. Ericcson Mfg. Co.. protective and telephone apparatus; Western 
Electric Co., telephone wire and apparatus and telephone exchange equip- 
ment (Regent and Dalston Exchanges, London): Peel-Conner Telephone 
Works, telephone wire and telephone exchange equipment (N. Shields); 
T. Bolton & Sons, Shropshire Iron Co, and F. Smith & Co. (ine, in London 
Electric Wire Co. & Smiths), bronze wire: €. Macintosh & Co., tame- 


Marconis Wireless Telegraph Co., wireless. telegraph 


‘proof wire; Pinching & Walton, electric lighting (Birmingham stores); 


Wavgood & Co.. electric lifts (Edinburgh); Bullers Ltd., Walls Ltd. and 
D. Willetts Ltd., telegraph ironwork: Doulton & Co., and Albion Clay 
Co., stoneware ducts. . 

Commonwealth Contraets.—The Australian Government Depart- 
ments have accepted the following tenders :— 

Postmaster-General's Dept. Melbourne. —Noyes Bros, three combined 
Gardner oil-engine and generator sets for wireless stations, one for 
Thursday Island (£252) and two for Port Moresby (Papua) (£283. 10s, 
each); National Cash Register Co. of Australasia, three electric illu- 
minated cash registers, £360. 

Postmaster-Generals Dept, Sydicy.—Siemens Bros. Dynamo Works, 
8! miles cable, £1,080 per mile: British Insulated & Helsby Cables, 
151 miles cable, £840 per mile: 24) miles ditto, £551 per mile; Western 
Electric Co. (Australia), 462 miles cable, £810 per mile; W. T. Henleys 
Telegraph Works Co., 3,120 yds. submarine telephone cable, £20]. per 
mile; 1,170 yds. ditto, £403 per mile: 8,185 yds. ditto, £722 per mile: 
127 miles cable, £173 per mile; 28! miles ditto, £265 per mile; !j miles 
ditto, £342 per mile; 312 miles ditto, £417 per mile; Noyes Bros, 
7 miles cable, £218 per mile; 17 miles ditto, £580 per mile: 22 miles 
ditto, £620 per mile; 3 miles ditto. £707 per mile; 10] miles ditto, £342 
per mile; ? mile ditto, £454 per mile: W. G. Watson & Co., 11.000 dry 
cells, 2s. 1d. each: R. Johnson, Clapham & Morris, 160 tons wire, £17. 10. 
per ton; James Paton & Co., 50 cords, Is. 6d. each; Brunswick Brick, 
Tile & Pottery Works, 4.000 ft. conduit. Is. 13d. per foot: Mills & Co, 
200 ft. conduit, 2s. 5d. per foot; 10.600 ft. ditto, 2s, 3;d. per foot; 
700 ft. ditto, 3s. per foot : 1.000 ft. ditto, 2s. 11d. per foot ; 500 ft. ditte, 
3s. 9d. per foot: 0,000 ft. ditto, 2s. 21d. per foot : 640 ft. ditto, 5s. 3d. 
per foot: 060 ft. ditto, 6s. per foot; 80 ft. ditto, 6s, 6d. per foot ; 
Maritime Wireless Co. (Shaw system). one absorber, £150. 

Victorian Railways D pt.— Automatic Telephones (Australia), telephoue 
cable, 5 pair conductors, £63 per mile: ditto, 10 pair conductors. £8) 
per mile; ditto, 15 pair. £130 per mile; Indiarubber, Gutta- Pereha & 
Telegraph Works Co., M. N. & D. of sulphate of copper, £28 per ton, and 
lamps Is. 2d. each: Warburton, Franhi (Ltd.), lamps. Js. 9d. each; 
Welsbach Light Co, of Australia, lamps Is. 10d. and 2s, 3d. each; G. 
Weymouth Propy.. supply and erection of certain parts for the conver- 
sion of an electric freight lift into a passenger lift at Flinders-street 
station. £214, 

New South Wales Publie Works Di pt.—MWabcock & Wilcox, supply and 
erection of steam generating equipment for eleetric power station ab 
Uhr's Point, £5.3253. 
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[Coples of the undermentiouel works can be had from The Electrician office, post bed 
(unless otherwise stated), on receipt of published price, adding 34, for books publi sb* 
under 2s., and 5 per cent. for books published net. Add 10 per cent. for abroad or {or 
foreign books.) 


* Die Funkentelezraphie." By H. Thur. (Leipzig, 1013: B. 6 
Teubner.) 

* Masze und. Messen.” 
Teubner.) 

“The Design of Alternating Current Machinery.” By J. R. Barr and 
B. D. Archibald. (London, 1913: Whittaker & Co.) | 12s. üd. net. 

“The Baudot Printing Telegraph System.” By H. W. Pendry. (Lon- 
don, 1913: Whittaker & Co.) 2s. 6d. net. 

“ON First Book of Electricity and Magaetism.”” By W. Perren Mayeock. 
Sth edition. (London, 1913: Whittaker & Co.) 2s. td. net. 

" Essentials of Electricity.” A text-book for wiremen and the elec 
trical trades. By W. H. Timbie. (New York, 1913: J. Wiley & Sens: 
London : Chapman & Hall.) 5s. 6d. net. S 

“ Application of Electric Power to Mines and Heavy Industries. CB 
W. H. Patchell. (London, 1913: Constable & Co.) 10s. (d. net. 

" Dispersion und Absorption des Lichtes in Ruhenden Isotope? 
Körpern.” By Dr. D. A. Goldhammer. (Leipzig and Berlin, 198: 
B. G. Teubner.) Unbound, M.3.60 ; bound, M.4. 

“ Proceedings " of the Royal Society. Series A., Mathematical and 
Physical Sciences. Vol. LXX XVIIHE, No. A 601. 2s. 6d. 


By Dr. W. Bloch. (Leipzig. 1913: B. 6 
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MUNICIPAL ACCOUNTS. 


Liverpool.—The accounts of the Corporation electricity supply 
department for the year ended Dec. 31 show capital expenditure 
£2,163,348 (increase £9,025), of which £568.330 has been redeemed 
and £23.879 temporarily repaid, 

Revenue was £285,803 and gross profit £169,202. — Interest. required 
£65.616, and sinking fund £55,628. The amounts placed to reserve and 
renewals funds were £1,048 and £20,000, and £30,071 has been contri- 
buted to general rate. The total amounts to the credit of reserve and 
renewals funds are £178,508 and £152,257 


Oc. bs 


COMPANIES MEETINGS AND REPORTS. 


—MP— 
Kensington & Knightsbridge Electric Lighting Co. (Ltd.) 


The ordinary general meeting was hell yesterday (Thursday), Col. 
R. E. Crometos, C B., presided, 

The ASSISTANT SECRETARY (Mr. G. S. Britton) read the notice 
convening the meeting and the auditors’ report. 

The CHAIRMAN said: Gentlemen, you will regret to Jgarn that 
Mr, R, S, Erskine, our secretary, who has been with us during the 
whole of the life of this Company, 13 absent to-day for the first time 
in its history, but after a prolonged illness he is now on a fair way to 
recovery. Turning to the report and accounts, vou will note that 
we propose to pay the same dividend as last year, and that our 
carry forward is «lightly increased—that is to say, from £1.680, 4s. 4d. 
to £1,780. 6s. On the other hand. we have to set against this the reduc- 
fion in the balance brought from revenue account to the credit of renewals 
and reserve fund of 21.666. 1s. However, we may consider the total 
amount now standing to the credit of that account (£115,361) as sub- 
stantial and satisfactory, There are two causes for the diminution 
in the profits earned, the first being the falling off of revenue due to 
reduced sale of current during the year—/.r., from £76,918, T8s. 6d. to 
£75,847. 4s. Td., a difference of £1,071. 13x. Lid., or T+ per cent.: the 
other being an increase in working expenses due to the great inerease 
in the cost of our coal, which increase, F regret to sav, is likely to be 
intensified in the future. For the year under consideration we have had 
not only the increase of the coal itself. which was the direct result of 
the coal strike, but in addition we have had to deal with the indirect 
result of the strike, which caused us to draw on our reserve stock of coal 
at Wood-lane, and which had to some extent deteriorated, so that an 
extra quantity of this reserve coal had to be used to generate a given 
quantity of electricity. During last year the price per ton of coal 
increased by about 10 per cent. The combined effect of this was to 
increase the total working cost of each unit supplied from the Woed- 
lane works and distributed to our Kensington consumers by about 
114 per cent., and it seems that at the still higher prices we shall have 
to pay for coal during the current vear, averaging the existing con- 
tracts with the new contracts we have vet to make, we must be pre- 
pared for a probable increase in the cost of the unit delivered to our 
customers of about 15 per cent., and this will atfect the total cost of our 
supply bv about 5 per cent. Under these altered conditions of eost of 

roduction your Cirectors have under anxious consideration the best 
method of meetingit. As the Agures show, last vear there was a falling- 
off in the units sold. largely due to the Early Closing Act, which affects the 
units sold to the shops or to the trade customers, and the Board tind it 
will be necessary to adjust the prices to these customers to meet the 
altered conditions, As shareholders are. aware, the price per unit 
realised by us by the sale of electricity is an exceptionally low one for the 
West End of London, and we compare very favourably in point of cheap- 
ness with other companies, Our district is a peculiar one, We cannot 
expect anv considerable increase in output from lighting other than from 
re-building in certain neighbourhoods, the smaller houses being replaced 
by larger ones, and therefore taking a greater supply. but there is no 
doubt whatever that all who,like ourselves, depend so much on the cost of 
»roduction on the chief material we use— namely, the coal itself-—must 
deal with the increased cost of manufacture by some small adjustment 
of our price, and in view of the libera] discounts that we have been giving 
in the past we think this can be done by some alterations in the discounts 
given. I now beg to move the adoption of the report and accounts. 

Mr. R. W. WALLACE, K.C., seconded the motion, which, after a short 
discussion, was carried unanimously. 

Resolutions approving the dividends and re-electing the retiring 
director (Mr. C. C. Wyllie) and the retiring auditors were then approved, 
and a cordial vote of thanks to the chairman, directors and staff of the 
Company brought the proceedings to a close. 
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Notting Hill Electric Lighting Co. (Ltd.) 


The twenty-sixth ordinary general meeting was held on Tuesday, 
Sir WiLLIAM Crookes, O.M., F.R.S., presiding. 

The SECRETARY (Mr. R. G. Rawkins, FC. LS.) having read the notice: 
convening the meeting and the auditors? report, : 

The CHAIRMAN said: This is our 26th vearly meeting, and vou will 
have seen by the accounts that we are still. progressing satisfaetorilv, 
showing Increasing profits vear by vear. The accounts mav receive 
from me a few words of explanation, Share capital is exactly in the 
same form as last vear. The only alteration in capital account is an 
increase by £2.200, bringing the total capital expenditure to nearly a 
quarter of a million, The only money spent on capital account was fou 
mains and meters, — Protits have, it will be seen, increased from £23,554 
last vear to £24,436 this vear. Taking the increased cost of fuel, this is 
a very satisfactory result. The credit side of the account is also satis- 
DUE showing an Increase of about £1.700 (£44,780 against £43,059 in 
1911). after allowing £3,000 for depreciation and over £6,000 for debenture 
interest their remains £15,718 for division against £14,486 this year. Qun- 
depreciation, renewal and reserve. fund account. has reached £40,189. 
Our contribution to the Kensingion and Notting Hill General Debenture 
Stock Sinking Fund now amounts to £14,302, and as this fund is being 
invested at compound interest, it has now reached over £52,000. The 
general balance sheet shows that there has been a sale of some of oum 
property. it being found that we shall never require to utilise some of this. 
propercy now let on rental. and having received a satisfactory offer it has 
been decided to sell it. The total number of consumers on our mains: 
has increased since Jast year from £3,513 to £3,771, representing the 
equivalent of an additional 12.000 8 cp. lamps. With this regulan 
increase the profits bave risen and the dividends have also improved. I 
mentioned last vear that we had under consideration a scheme of co- 
partnership with the Company's staff. The idea was heartily received 
by many sharcholders, and during the vear the directors have been able 
to bring it into operation. The scheme is very much appreciated by the 
staff, the men show keenness in their work, and continue their loyal 
attitude to the Company, which is a great advantage in case of any- 
difficulties arising elsewhere, As an example of the economies etfected, 
I may mention that although the total units sold increased 145,565, the 
number of units used in transforming and distributing the current 
decreased over 60,000, The scheme is fixed on such a basis that the 
bonus to the staff rises or falls accordiag to the increase or decrease in the 
amount of profit available for distribution to the shareholders. The 
amount of bonus to b» divided this vear is £285, 13s. 4.5 which will 
give the men an additional 8 per cent. on their wages. A man who gets 
£1. 10s. a week will reecive £6. 4s. After paving this bonus there remains 
a balance of £7,296. 12s. 2d. for dividend on the ordinary shares, and 
we recommend payment of 5s. per share on the ordinary shares, which. 
is a record in the history of the Company. This will leave a balance of 
£928 to carry forward, being some £300 more than last year. [now move 
the adoption of the report and accounts, 

Sir RICHARD BIDDULPH MARTIN, Bart., seconded the motion, 
which was earried unanimously. 

The retiring directors (Sir R. B. Martin and Mr. JJ. T. Jervis) were then 
re-elected, and after a short discussion on the subject of an increase in 
the directors? fees, a cordial vote of thanks to the chairman, directors 
and staff brought the mecting to a close. 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday, Mr. J. BROWNE: 
MARTIN in the chair. l 

The SECRETARY (Mr. Frank lago) read the notice convening tho- 
meeting and the auditors’ report, 

The CHAIRMAN said : Gentlemen, we have a thoroughly sound and 
growing business ; new lines are constanly opening out, and it is our aim 
to foster these in every way... For instance, the increase in the cost of 
petrol has turned some people's thoughts towards clectrie vehicles, and it 
is possible we may hear more of these before long. H so we are ready to 
do our part. We were one of the earliest undertakings to realise that 
electric cooking is bound to supersede older methods. There ave already 
a fair number of stoves in use, many others are proposed, and we are now 
making arrangements to hire our cooking ranges and maintain then. 
But we do not contine ourselves merely to encouraging new developments ; 
we also support the efforts which are being made to improve the older 
methods of utilising electricity. Our showroom has been open since. 
May, 1911. and has been of great assistance to us in getting new business 
by giving consumers an opportunity of secing for themselves the new 
apparatus we wish to bring to their notice. You will observe a system 
of lighting in this room, and downstairs in our showroom others may be 
inspected. In place of direct lighting, reflecting or semi-reflecting bowls 
are now being used, which get rid of shadows and give a much more 
pleasing effect for a small increase in cost. Heating by electricity is- 


990 


— 


becoming better known and is more used. There are new types of 
heating stoves, which are more effective aml pleasing than the older 
makes, and vou may see the best of them in our showroom. Electric 
lifts are now considered. almost as a necessity in large houses, and as 
regards electric power, the gas and steam engines in eur arca are slowly 
bnt surely being supplanted by electricity. The old argument that 
electricity is too expensive” has com pletely died out now that the metal 
lamp has been introduced, and Tam sure you may be satistied we are 
keeping abreast of the times, and that you may anticipate continued and 
increased prosperity. Our receipts for the vear show an increase of £900 
and our costs a decrease of £1.100.— We are thus £2.000 to the good in 
-ouf trading as compared with 1811. We should have done better had it 
not been for the coal strike a year ago. which cost us nearly £3,000, and for 
the subsequent rise in the price of coal, which amounts on the average 
over the various qualities we use to about 15 per cent. ] now move the 
adoption of the report and accounts, 
The Right Hon. W. HAYES FISHER. 
which was agreed to unanimously, 
Resolutions approving the dividend, re-electing the retiring directors 
(Mr. Browne Martin and Mr. Montagu Gluckstein), and re-appointing the 
retiring auditors were then passed. and a cordial vote of thanks to the 
-directors terminated the meeting. 


PA’. MP 


seconded the motion, 


ABERDEEN SUBURBAN TRAMWAYS CO.—'l'he report for the half-vear 
to Dec. 1912, states that the profit amounts to £1.404.. l4s. 5d., 
making, with amount from last half-vear a total of £2,196. 2s. 10d., 
which the directors recommend should be carried for ward. The directors 
‘are considering as to the extension of the company’s business, either by 
the use of motor buses or by cars run on the trackless trolley system. 


BASTJAN METER CO. (LTD.)—The report for 1912 states that there has 
been a slight improvement in the trading results compared with the pre- 
vious year, £600 having been written off patents and goodwill, the net 
profit is £276. 0s. 5d., te which has been added the balance from 1911 
(£986. Lis. 7d.) making £862. Ess. The directors now recommend pav- 
ment of the 6 per cent. dividend on the cumulative preference shares 
(£120. 135. 2d.) and alsa a 4 per cent. dividend on the ordinary shares 
(£396. 14s. 5d.) for the year. Jeaving a balance of £345. 10s. 5d. to be 
carried forward, 


BATH ELECTRIC TRAMWAYS (LTD.)— After providing for interest on 
debenture stock and loans, preference dividend and setting aside £1.000 
to sinking fund for first mortgage debentures, there is an available balance 
of £11,207. of which £, OU has been appropriated to contingencies and 
renewals account, leaving £3,207, which the directors recommend should 
‘be carried forward. 


CHARING CROSS, WEST END & CITY ELECTRICITY SUPPLY CO. (LTD.) 
The gross NE. oi the West End undertakings during 1912 from sales 
of current, rents, &c., were £146,675. 155.. com pared with £140,922. 4». 21. 
in 1911; the e xeu (excluding depreciation) were £66,686, 3s. Id.. 
compare d with £65,408. 10s. 10d... and ihe net carnings £709,989. 14s. Lld., 
against £71,513. 125. 4d. After bringing in the balance of £15,949. 3x. 
from 191] and £1,944. 13«. 5d. for interest accrued in 1912. paying in- 
terest on debenture stock. and making £15,000 provision for depreciation 
(against £11.000 last vear) there is a dalane on net revenue account of 
LHH.004, ds. Sd.. out of which have been paid the dividend for the vear 
on the preference shares (£18.000) and an interim dividend for the first 
half-vear at the rate of 5 per cent. per annum on the ordinary shares 
(£10,000), leaving a balance to be dealt with of £37,054. 4s. Nd. Phe 
directors recommend that a final dividend be paid on the ordinary shares 
for the second half-vear at the rate of 5 per cent. per annum. making 
5 per cent. for the whole vear, absorbing £10,000, that £9.054. 4s. Nd. be 
Carried to general reserve (income) account, leaving £18,000 to be carried 
forward. The company has now connecied to its West. End mains a 
total equipment or 687,513. 8 c.p. (30 watt) lamps. including 452.092 for 
lighting, 26.066 heating, and 209435 (S406 H.P.) power 

The gross earnings of the City undertaking from sales e" current, rents. 
&c,, were ELESSE. Os. Gd.. compared with £145.07). 12s. 2d.: the 
expenses were £84,058, 134. Gd.. against £84355, 19s.: and the net earn- 
ings £63,504. Ts. agapist £60,712. 13s, 2d. After bringing in the balance 
of £36,108. 35. 7d. from 1911, and paying interest on the debenture stock, 
loans and advances, there is a balance of £68,820, 17s. 10d... out of 
which has been patd the dividend on the preference shares amounting to 
£18.00), leaving £20,820, 17s. 10d.. compared with £86,158, 35. 74. The 
directors have transterred. £22,820. 175. 10d. to general reserve (income) 
account and propose to carry forward £18,000, The company has now 
connected to its City mains the total equivalence of 651488 8 c.p. (or 
30 watt) lamps, including 312,947 in lighting. 47.610 in heating, and 
290,931 (11,701 H.P.) in motive power. 


ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—.Jt ihe meeting 
.on Tuesday, the chairman (Mr. Ree. W. Wickham congratulated the 
shareholders on the steady and satisfactory progress made. During 
the vear there had been a steady growth in the demand for electrical 
energy. and a large number of consumers had been added in the 10 dis- 
tricts in which the company was giving a supply. Further demands 
continued to be received. The company was now the holder of 1H elec- 
tric lighting ordes for districts in the West Riding. [In addition. auree- 
ments had been made with two local authorities to transfer their orders 
to the company. The arrangements made with the Yorkshire Electric 
Power Co, for a bulk supply of electricity and for the assistance of their 
.erganisation had been a great help to the company. Although they 
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would ask the shareholders to increase the capital to £50,000, it was not 
intended to spend the additional capital at once, but to make extensions 
cautiously and steadily. He moved that a dividend at the rate of 6 per 
cent. on the amount paid up on the ordinary shares be paid, absorbing 
£1.103. 19s., that £600 be added to reserve, and that (subject to any 
remuneration voted to the directors) the balance of £547 be carned 
forward. 


GIANT’S CAUSEWAY, PORTRUSH & BU3H- VALLEY ELECTRIC TRAMWAY 
CO. (LTD )—At the ‘meeting on Tuesday it was reported that the 
passenger traftic during the year had been well maintained, and that the 
line and rolling stock were in good condition, 


LAUNCESTON & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—At the 
first annual meeting on Friday last the chairman (Mr. R. B. Rogers) said 
that it would be seen from the report that the company had made a good 
start, there being 3.800 8 c.p. lamps connected. while fresh connections 
were being made. Since Dec. 31 last the remainder of the issued sbares 
had been taken up. The report stated that the company had paid its 
wav for the first working vear, and the revenue for the quarter ended 
Dec. 31; 1912, was £229. 4s. 5d. A contract for a portion of the street 
lighting for three vears had been entered into. The directors had 
thought it necessary to purchase a second Crossley suction gas engine. 


LONDON & NORTH-WESTERN RAILWAY CO.—At the meeting last. 
week the chairman (Sir G. H. Claughton, Bart.) stated that a further 
portion of the new line between Watford and Harrow had been opened 
for tratie. Rapid progress was being made with the new work and 
arrangements for the electrification. Of the new capital expenditure, 
£1.000.000 was to be lent to the London Electric Railway Co. The 
estimated capital expenditure for the year 1913 was £1,384,000. Of that 
about £600.000 was in respect of the Euston and Watford Railway, in- 
cluding the cost of electric equipment and rolling stock, and about 
£300,000 in respeet of the loan to the London Electric Railway Co., being 
a part of the £1,000,000. 


MATHER & PLATT (LTD.)—At the mecting last week the chairman 
(Sir Wm. Mather) said that to sum up in a few words the result of the 
last vear'3 business he would put the matter in this form: They had 
reached the highest record since the company was started; they had 
now an entirely new works, built and equipped in the best possible 
manner, of great magnitude, plant from the Salford works having been 
transported and installed and the whole in perfect working order: all 
assets of a doubtful character had been wiped out, and what the com pany 
now possessed was of real value; their reserve fund was increased, their 
investment funds reduced to date value, and the outlook of the present 
vear was quite satisfactory. During last vear the company had enjoved 
the benetits of the general prosperity in trae, which had existe 1 more or 
less throughout the world. The importance to the company of world- 
wide prosperity was far more than it was to some other firms, because 
their foreign trade might be regarded as the staple of their industry. 
The volume of business had been maintained. not only at home, but 
abroad. The profits of the year constituted a record. being slightly in 
excess of the exceptional year 1908, which recorded the previous hizh- 
water mark. The volume of ordets carried. forward from 1912 to the 
current. year was highly satisfactory. The meeting marked the accom- 
plishment of a long projected and e herished plan of starting entirely new 
works on their land at Newton Heath. They had closed the Salford 
works so far as its principal power of production was concerned, and 
there remained only a foundry for the production of heavy castings which 
would serve for the new works. Some little subsidiary undertaking- 
were still carried on at Salford, and the whole of the building and plant 
hal been reduced to a sum which represented their actual worth and no 
more, As to the equipment of the new works, it was, he thought, second 
to none in the United Kingdom. They had made special provision for a 
department of engineering which they hoped to keep more fully in the 
public eye in future, and that was the gas-engine business. He was of 
opinion that the gas engine had a very large part to play in future as'an 
internal combustion engine, and the enormous supply of coal which the 
world still had for the production of power would necessitate the gas 
engine being a large feature in the engineering industry for many years to 
come, "There was room for both kinds of motive power, but those who 
stood for coal and used it in a. properly scientitie method, so as to supply 
the gas engine with the necessary power for its purpose, would tind in the 
long run that that was a very excellent line of manufacture for engineers. 
As to the various classes of other machines made by them, he thought be 
might safely sav that the company stood at present in the markets of the 
world in the very first rank. Last year the shareholders voted £40,000 
out of the profits of the year towards mecting the expenses of removal and 
special depreciation of old assets which could no longer be put to their 
former uses. and the directors had added a further £30,000 out of this 
years profits in order to complete what they thought necessary to cover 
the expense that had been incurred. That made a total of. £70,000 
which sum the directors considered sufficient for the purpose indicated. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)— At the meeting last week 
the chairman (Mr. John Booth), in moving the adoption of the report and 
accounts, said that there was a substantial increase in the profits and the 
prospects were brighter than for several vears, despite the higher prices 
they had to pav'for coal in consequence of the coal strike. ‘They were 
the most highly rated electric lighting company in the whole kingdom. 
and as the result of an appeal, had secured a reduction of about 13 per 
cent. The profit for the vear was £14,017, an increase of £1,243. In 
addition to the dividend on the 4 per cent. preference shares, a dividend 
of $s. Gd. per share was declared for the half-vear on the ordinary shares 
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(making 75. 6d. per share for the year), and £1. 7s. 2d. per share on the 
founders! shares. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.— At the 
meeting on Friday the chairman (Dr. J. B. Simpson) said that at the time 
of their last meeting, the coal miners! strike had been in existence for 
nearly a month. When the termination of the strike became very wn- 
certain the directors thought it wise, although events. proved. it un- 
necessary, to make arrangements for a further stock of eoal in order to 
make quite sure of keeping their customers fully supplied with electrical 
energy. and that, of course, increased their expenses, The weekly half- 
holiday under the Shop Hours Closing Aet had affected the revenue to 
some extent, but notwithstanding that and the effect of labour troubles 
the gross receipts had increased considerably. With regard to their 
agreement. with Newcastle Corporation to supply the electrical energy 
for the Newburn tramways, good progress was being made with the laving 
of the lines, and the first section would be open to the public in Mav. 
In order to provide a permanent exhibition of electrical apparatus, prin- 
cipally for domestic purposes, they had become partners with the New- 
eastle-upon-Tyne Electric Supply Co. in the © Electric Shop " established 
in Northumberland-street, where existing and prospective customers 
could get full particulars as to what apparatus was on the market and any 
information in regard to cost, Ke, 


NORTH LONDON RAILWAY CO.— At the meeting last week the chairman 
(Lord Rathmore) sail that the receipts from passenger traflie were the 
worst they had ever experienced in the corresponding perieds of the last 
46 vears, and that was due to the competition of Tube railways and motor 
omnibuses, a competition which seemed every day to grow stronger and 
more destructive, He feared they must make up their minds to the fact 
that they would not obtain any effectual means of counteracting these 
injurious influences until their railway had been clectritied, in conjunction 
with the electritication of the London. & North-Western Railway to 
Watford. As to when electritication was to come mto effect he was not 
in a position to say positively. It depended to a great extent on part of 
the general scheme in which the L. & N.W. Co. was concerned, but he di 
not suppose that the company could begin to derive benetit from it for 
two or three years. 


OXFORD ELECTRIC CO. (LTD.)—The directors’ report for the vear 1912 
states that the profit (inclu ling £144. 17s. 2d. brought forward) is 
£ 15.832 ld. After. providing £2060 for debenture interest. and 
writing off €1.071. 14s, Td. on account of hire- purchase installations, the 
balance is £12,760, 8>. 3d. It is propesed to pay dividends at rate of 7 per 
cent. per annum (less tax) on the ordinary share capital (whereof 3 per 
cent. was paid in September last), and at rate of 5 per cent. per annum on 
the preference share capital (of which 2} percent. was paid in September), 
and to place £2.500 to reserve and renewal of plant account, leaving a 
balance to be carried to next year's account of £846, Os. 9d. Reserve and 
renewal of plant account has been charged with the cost of plant replaced, 
The lamp. heating and motive- power conneetions continue to increase 
satisfactorily, The plant has been maintained m thoroughly efficient 
order. The directors record, with regret, the death of Sir Irving Cour- 
tenay, and the vacaney on the board has been tilled, subject to the con- 
firmation of the shareholders, by Prof. Thomas Lowndes Bullock, M.A. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)-- At the 
meeting on Monday the chairman (Sir. Edgar Speyer) said that. the 
schemes for the acquisition of a controlling interest in the Central London 
and City & South London Railways and the consolidation of the interest» 
of the London United and the Metropolitan Electric Pramways had been 
satisfactorily carried through, and it remained to develop and co-ordinate 
that great system of railways, tramways and motor huses which force of 
circumstances more than anything else had brought and welded together. 
In reference to the fear ex pressed m some quarters that the concentration 
of the transport facilities of London would tend towards an increase in 
fares and a reduction in service, he said that a true safeguard against any 
possible abuse was to he found in the fact that the interests of the share- 
holders and the travelling public were identical; 1t must be obvious to 
everybody who considered the problem that it was only by giving a 
thoroughly efficient and satisfactory service at reasonable fares that they 
could! hope to retain the goodwill of the public and to make that vreat 
unde rtaking a success, On the whole, the policy they had pursued had 
been well received. and as long as they served the public well they could 
trust to their sense of fair play to receive equitable treatment in return. 
"Phere was a second and not less important reason for their policy of con- 
centration, and that was that large sums of money would be required 
from time to time for extensions and i improvements to the system, ani it 
was easier, and probably cheaper, to raise those amounts with the com- 
bined credit of all the companies than by individual effort alone; and 
that was all the more emphasised if it was borne in mind how poor the 
return on the capital invested in all the underground lines of London still 
was. The capital so invested amounted to nearly £60.000.000, on which 
the return was 2; per cent. That was for the entire underground rail- 
ways. including the Metropolitan and the Great Northern & City Railways, 
which did not belong to their system, The total capital of all the com- 
panies of the combined undertakings now identified with the Under- 
ground Company was £48.550,000-—railways £39.700.000, tramways 
£5.700,000, and omnibuses £3.150.000. The total mileage was 520 (60 
miles of underground railways, 112 miles of tramways, and 348 miles of 
omnibus routes). For the vear 1912 the combined undertakings carried 
a total of 893.000.000 passengers, of which the railways carried 
241.000.000, tramways 153,000,000, and the omnibuses 493,000,000. The 

combined. properties employed a staff of nearly 25,000 men. It might 
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not be amiss in that connection to remember what an enormous sum the- 
Underground Co. had saved the ratepayers by building the tubes and 
diverting the overground traftic to these new underéround avenues of 

transit. The economies resulting from the construction of those tubes 

by unaided private enterprise could not be expressed in thousands or 

hundreds of thousands of pounds, Having referred to the progress of the 
various associated companies, he explained the bills which the company 
was promoting or intérested in. The total receipts were £270,220. against 

£156,549 tor the corresponding half-year of J911. The latter item, how- 
ever, inchided £45,918. income from the operation of the power house 
then owned by-the company. Deducting this item there remains an 
Increase of £168,589. of which £154,540 is due to the income from the 
company’s holdings in London General Omnibus ordinary shares and 
Associated Pawipient Co, shares acquired in 1912. The net revenue 
(including £2,676 from last half-vear, but before providing interest on 
income bonds) is £198,480, a gain of £144.465. The increase enabled 
them to pay for the first time the full interest on the 6 per cent. income 
bonds of J949, carrying forward a balance of £2.996. The total net 
revenue available for distribution amongst the income bondholders for the 
whole year was £328.25]. compared with £93,511 in 1911, and the rate of 
Interest paid on the income bonds in the two vears was 5 per cent. and 
bi per cent. respectively. They had made very rapid strides in the last 

few years, and he did not think he was going too far if he ex pressed. the 

hope that the shareholders. would, before long, begin to receive some 
return on their capital after having patiently waited so loni. Most of the 
securities and shares of the company are now held by British investors, 
and the American directors, with a proper and natural sense of the- 
fitness of things, and in view of the altered circumstances, had made 
room for a more completely. Encli-h. representation. and management. 

and had resiened their seats : and Mr. W. M. Acworth and the Richt Hon. 
C. B. Stuart-Wortley had been elected to fill vacancies, 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS |LTD.))—'l'h« 
profits earned during the vear ended Jan. 36 after deducting administra- 
tion expenses, amount to £36,000, 17s, Ed. (compared with £25,071 bs. Td, 
in previous vear) deducting amount transferred to reserve (£0.000 against 
£7,900) and adding net balance bronght forward (£7,555. 35. 1d.), the 
profits available are £34,565. Ls. (avainst £23,618. 16s. 9L). The directors 
propose to declare a dividend at the rate of 8 per cent. for the vear, which 
will absorb £25,600, leaving a balance to be carried forward of £8,965. Is. 
avainst €7.995. 2s. Id. Phe construction of the new generating stations 
at Port Clarence and Ayresome was finished during the course of the year 
and the stations are now running satisfactorily and have added to the 
revenue of the company. * The Bankfoot Power Cows new station at 
Bowden Close was put into operation in Sept.. 1912, and is working satis- 
factorilv. The company suffered: a considerable loss in revenue during 
the period of the coal miners strike in the early part of the year, most of 
the stations being completely closed down for some weeks. The com- 
panv's plant has been maintained in thoroughly efficient repair by the 
eleetiical power com panies in accordance with the terms under which the 
stations are operated. The directors have under consideration some 
a uk for the erection of further plant in the North-Eastern district. 

for the utilisation of gas to be produced from coke ovens, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BOOTLE ELECTRICAL CO. (LTD.) (126,985.)—Rey. Feb. 5, capital 
£1,500 in £1 shares, to takeover the busines carried on by T. P. Taylor 
as the Bootle Electrical Co. Private company. First directors are - 
T. P. Taylor, D. Brown and R. Tilley. Reg. office: 28a, Oriel-road, 
Bootle. 

INTERNATIONAL COLD & POWER (CHARLES TELLIER) PROCESSES 
CO. (LTD.) :126,966.)— Hey. Feb. 4, capital £24,000 in £1 shares (12,000 
preference), to carry on the business of mechanical engineers and con. 
structors, electricians, suppliers of electricity, liquid air, &e., and to 
adopt an agreement with E. L. Hieulle. 

INTERNATIONAL TELEPHONE CO. (LTD.) (127,301.)—Ney. Feb. 20, 
capital £100 in £1 shares, to acquire concessions, grants, rights, powers 
and privileges for the construction and werking of a telephone system 
or systems, to establish. control and regulate telephones and w orks for 
the supply of electric light and power, &c. The rirst directors are G. 
Franklin and J. E. Kingsbury. 

LEEDS PRIVATE TELEPHONE (NEW SYSTEM) CO. (LTD.) (126,997.) — 
Reg. Feb. 5, capital £1,000 in £1 shares, to carry on the business indi- 
cated by the title. Private company, First directors are F. T. Jackson 
(permanent chairman and managing clirector)and T. H.W alker. Reg. 
otlice: 2, Basinghall-square, Leeds. 

LUX LAMP & ENGINEERING CO. OF GLASGOW (LTD.) (8,543. —Regq. 
in Edinburgh on Feb. 14, capital £2,000 in £1 shares, to carry on in 
Glasgow the business of lighting and heating engineers, Private conv 
pany. First directors are A, H. Schow and J. "R. Broadtoot. Reg. 
ottice: 27, Kenfrew-street, Glasgow. 

PRITCHARD, FOXCRAFT & CO. (LTD.) (126,838.)—Reg. Jan. 22. 
capital £1, 000 in £1 ‘shares (500 29 per cent. cumulative shares), to 
carry on the Lusinesefof electrical’, telegraph and telephone engineers, 
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-scientific and optical case makers, electricians, &c. Private company. 
First directors are H. Pritchard and S. H. Guttenberg (both permanent). 
Reg. oflice: Empress Works, Shacklewell-lune, Dalston, N.E. 


ROBERTS BROS. & HOLLOWAY (LTD.) (126,786. !— Reg. Jan. 27, capita 
£1,500 in £1 shares, to acquire the business of electrical engineers 
carried on as Robərts Broa, at Bradford. Private company. First 
directors are A. Roberts and E. R. Holloway. Reg. otlice: 3, Nutter- 
place, North Parade, Bradford. 


SANG & RUSSELL (LTD.) (125,976.)—Rez. Feb. 4, capital £2,000 in 
£1 shares, to carry on the business of mechanical, consulting and elec- 
trical engineers, metallurgists, kc. Private company. First directors 
are A. Sang and F. M. Russell. Reg. office: 10, Union-court, Old 

jroad-street, E.C. 


SCOTT'S STARTER SYND. (LTD.) (127,256.)—1teg. Feb. 18, capital 
£5,070 in £1 shares (5,000 preference), to acquire the benefit of certain 
existing inventions, aud to adopt agreements with Laurence, Scott & 
Co. and Wm. H. Scott relating to the manufacture of electric starters. 
Private company. First directors are Wm. H. Scott, G. N. Cornwallis 
Mann, F. W. Doggett and S. Cozens.Hardy. Reg. office: Gothic 
Works, Thorps, Norwich. 


SMITH ELECTRICAL CO. (LTD.) (127.353.) — Reg. Feb. 22. ca pital £1,000 
in £1 shares, to carry on the business of electrical, mechanical and general 
engineers and merchants, cable makers and contractors; &e. Private 
company. Reg. ofice: 7, Cavendish-street. Keighley. 


TELECA CO. (LTD.) (127,163.) —Reg. Feb. 13, capital £2,000 in 1,750 
participating ordinary shares of £1 each and £5,009 deferred ordinary 
shares of 1s. each, to carry on the business of engineers, contractors, 
&c., and to acquire certain patents for an invention relating to a tele- 
phone cord attachment. Private company. 


WILLIAM DENTON (LTD.) (127,264.)—Rey. Feb. 18, capital £4,000 in 
€1 shares, to carry on the business of engineers, electricians, founders, 
&c. Private company. First directors are W. Denton (manager), E. 
Loewenstein and A. Suffert (all permanent) Reg. otlice: 2 and 3, 
Eldon-street, E.C. 


STATUTORY RETURNS. 


ACCUMULATOR INDUSTRIES LTO.) - The capital in return to Jan. 
14 is £40,000 in £1 shares; 37.006 shares taken up; £1 per share 
called up on 26,526 and £26,481 paid. 12,520 shares considered as fully 
paid. Mortgages and charges, nil. 


AMAZON TELEGRAPH CO, (LTD.)—In return to Dec. 2, 1912, capital 
ia £250,000 in £10 shares, All shares taken up and £250,000 paid. 
Mortgages and charges: £295,820. 


BLACKPOOL & GARSTANG ELECTRIC LIGHT RAILWAY CO. (LTD.) — 
The capital in return to Jan. 6 is £10,000 in £5 shares. 361 shares 
taken up; £4 per share called up and £1,707 paid (including £525 
received on application for further shares not allotted), £60 remains 
in arrears. Mortgages and charges uil. 


BROWN, BOVERI & CO. (LTD.)—According to return to Dec. 14 
capital is £50,000 in £5 shares (1,599 A and 8,500 B). All shares 
taken up. 153. per share called up on 8,590 B; £6,375 paid; 
£7,500 considered as paid on 1,500 A. Mortgages and charges uil. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD.)—According t5 
return to Dec. 18, 1912, capital is £1,000,000 in £1 shares. 600,00) 
shares taken up. £1 per share called up and paid on 170,100. £423 900 
considered as paid. 5,32) shares have since been alloted, payable in 
cash. Mortgages and charges : £905,000. 


. ENGLISH ELECTRICAL CO. (LTD.) —The capital in return to March 8, 
1912, is £5,00) in £1 shares 525 shares taken up and £526 paid 
Mortgages an:l charges, £10,020. 


GOSPORT & ALVERSTOKE ELECTRIC LIGHTING CO. (LTD.) — Tho 
capital in returu to Nov. 23 is £3,000 in £10 shares. All shares taken 
up aud £5,000 paid. Mortzazes and charges, nil. 


LICHTENFIELD BURGLAR ALARM (LTD.)—In return to Dec. 18, 1912, 
ca vital is £3,000 in £1 shares. 1,710 shares taken up and £1,210 paid. 
£520 considered as paid. Mortgages and charges nil. 


WESTINGHOUSE C2OPER.HEWITT CO. (LTD.)—The capital in return 
to Dec. 10, 1912, is £50.090 in £l shares. 10,990 shares taken up. 53. 
per share called up and 2,590 paid. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


CORONA LAMP WORKS (LTD.)—Issue on Feb. 5, 1915, of £4.050 
debentures, part of a series of which particulars have already been filed. 


FOSTER ENGINEERING CO. (LTD.)—Issue on Feb. 14, 1913, of £2,000 
debentures, part of a series of which particulars have already been filed. 


INSULATORS (LTD.)—Particulara of £30) debentures, created by 
resolutions of Dec. 6, 1912, ani Feb, 3, 1913, have baen filed, whole 
umount being now issued. Property charged: Coinpany's property, 
including uncalled capital. No trustees, 


NEW SYSTEM PRI VATE TELEPHONE CO. (LTD.)—A memorandum of 
satisfaction to theextent of £1,000, on Jan. 8, 1913, of debentures, 
lated Jan. 7, 1998 securing £3,000, has Leen tiled. 


SYKES & SUGDEN (LTD.) —Mortrage dated 22nd Jan., 1913, to secure 
£720, charged on leasehold land in Spring-place, Huddersfield with the 
Spring-place works thereon, and machinery therein, also leasehold land 
and house in George-street, Huddersfield. Holders: Huddersfield 
Equitable Permanent. Bznetit Building Society. 


X. L. ELECTRIC CO. (LTD.)—Debenture, dated Feb. 8, 1915, to secure 
£300, charged on company's undertaking and property, present and 
future, including uncalled capital. Holder: Capt. C. Wiener. 


CITY NOTES. 


ed 


MEMORANDA (Feb. 27) —Bank rate 5 per cent. (since Oct. 17, 1912) 
Price of silver, 27 |i per oz. Consols 744—711 for money ; 744—75 for 
account. Conrols Pav Day. March 3; Stock and Shares Continuation 
Days, March 1l and 26. Ticket Days, March 12 and 27. Pay Days, 
March 13 and 23; Mining Shares Carry Over Day, March 10. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTO.)—The number of units 
delivered to consumers during the four weeks ended Dec. 27, 1912. 
amounted to 806,132, compared with 656,441 units in the corresponding 
four weeks of 1911. The number of units delivered. to consumer 
during the five weeks ended Jan. 31 amounted to 1,021,662, compared 
with 857.647 units in the corresponding five weeks of 1912. 


COMPANIES TO BE STRUCK OFF THE REGISTER.— The following will 
be struck off the register of Joint Stock Companies unless cause to the 
contrary is shown before May 7: Baritsu Light Cure Institute, Car- 
narvonshire Electric Traction Synd., Empire Electric Light & Power Co. 
Improved Electric Supplies, Ozonisation Synd. 


COUNTY O? LONDON ELECTRIC SUPPLY CO. (LTD.)— The directors 
have declared the usual dividend on the preference shares and a tinal 
dividend on the ordinary shares at the rate of 8 per cent. per annum, less 
tax, for the half-year ended Dec. 31, making 6 per cent. for the year, the 
same as for 1911. £27.500 has been placed to reserve for depreciation 
(com pared. with £25,000). ° 

The transfer booksand register of members will be closed from March! 
to March 10, inclusive. 


LONDON ELECTRIC WIRE CO. & SMITHS (LTD).—The directors have 
declared a dividend of 7s. 6d. per share (less tax) on the ordinary share> 
for the half-vear to Dee, 31, making 10 per cent. for the year. £40,000 being 
placed to reserve, £500 reserved against fall in market price of invest- 
ments, and £20,793 carried forward. 


MADRAS ELSSTRIC? TRAMWAYS (1994) (LTD..—The tratti receipts 
for the fortnight ended Feb. 15 were R. 25,388 (increase R. 2,144) 
Aggregate from Jan, 1, R. 78.598 (increase R. 7.595). 


MANSFIELD & DISTRICT TRAM WAYS CO.—The report forthe past vear 
states that the divisible balance is £11,773. The direetors propose to 
transfer to reserve for depreciation £1,400, and to pay a dividend of 5 pet 
cent. on the ordinary shares, carrying forward £992. 


MIRRLEES WATSON CO. (LTD.)—The directors have declared a dividend 
of IU per cent. and a bonus of 5 per cent. for the past year. 


MUNICIPAL & GENERAL SECURITIES CO. (LTD.)—The amount at 
credit of appropriation account at Dec. 31. 1912, is £18.85). 10s. 21. 
including £17,231, being the net profit for 1912. The directors recom- 
mend payment of a dividend at the rate of 10 per cent. per annum iun 
tax), placing £10,000 to reserve and leaving £3,851. 16s. 24. to be carrie 
forward. 


SOUTH AMERICAN LIGHT & POWER CO. (LTD.)--After transferring 
£4,000 to depreciation, writing £2,000 off preliminary expenses and pro- 
viding for full dividends on the first and second preference shares, the 
accounts for 1912 show that the credit balance of £3.067 brought forwar 
was increased to £5,471, which it is proposed to carry forward. 


TYNESIDE ELECTRICAL DEVELOPMENT CO. (LTD.)—The protit for the 
vear ended Jan. 31 was £3,212, making, with £1,989 brought forward. 
¢5.200. The directors propose to declare a dividend of 15 per cent. for 
the vear and to transfer £1,000 to reserve, leaving to be carried forward 
£2,601. 


METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper uri 
street, London. E.C., quote under date Feb. 26 the following 85 the 
present basis prices of 


NEW METALS. per Ib. pu o 
Solid Drawn Brass Tubes... Sd. Spelter ..............- 25 n 
Solid Drawn Copper Tubes 102d. | Antimony ...........-- £39 0 
Brazed Copper Tubes loed, 
grazed) Brass Tubes ...... nod. OLD METALS. 
Brass Wire oreinen isruk Tad per dur 
Copper M ecisissast eee rona lołd. | Clean Serap Copper ... £69 0 i 
Rolled Brass  ............... 73d. Braziery Copper Scrap £d 10 ^ 
Brass Sheets.................- Sad. Old Brass, clean ....-- £38 0 
per ton. Old Lead, less lbs. un 
Copper Sheets ......... £8] 0 0 OWE: e TEE O £14 1? " 
English Lead.,.......... £17 0 O Old Zine... £19 9 
~ 


F ELEOTRIO TRAMWAY AND RAILWAY  TBAFFIO 
RECEIPTS. 


| 5 
| ELECTRICAL COMPANIES’ SHARE LIST. 
Last Price RATE 
m I | AGGREGATE. | F Drvi- NAME. poea. | PERCENT Drymmwo | W 
DEND eb. Z IELDED. c 
: (a) "| No.of Amount. eo UD | Bel. Se ego n 
~ 
t £ £ E. x: i 
Aberdeen Corporation.....| Feb. + 9| 38 | 57,98 |+ 117 Electricity Supply. E s. d. 
k 
j re IU Psp perm" + % 7 1944 |+ 281 10| 5/0 | Bournemouth & Poole Elec. Su» Ord.. <+. 94—10} | 5 4 9| Mar, Sep 
Anglo-Argentine .......... + 3,494 | 7 | 382,523 |+ 28,017 || 10| 4/6 | tDo. 4łperCent. Cum. Pref. ........ 8,1—9, |414 9| Feb, Aug 
, crit e di ZIIII = 3| 48 286 |+ 684 6/0 | tDo. 6 per Cent. Cum. Second Pref. ......| 91—10} | 51. 6| Feb, Aug 
Ayr Corporatio FEXEZXEZLIII = 4 40 12,909 -+ Do. 4} per Cent. Deb. Stock (red. ) """" n 96 —:8 4 : 1 3 an, July 
! 
Barnsley ........ eee eer + 19 7 1,307 |+ a Sige pete reg 5 Elec. Sup. Ord.. 3i—93 |5 7 0 arch ... 
Barrow ...... eorom 4 19 7 2,096 |+ Do. 7 per Cent. Pref. ....... eee 81 —9 3 17 9 | Mar, Sept 
Bath Electric Trams, Ltd.. — 56 8 605 |+ 299 Central Elec. Sup. Co. 4% Guar. Deb. Stek.) 95 —98 | 4 1 6 June, Dec 
í Birmingham ration. as + 1,586 | 47 | 512,874 |+ 138,906 Charin Cross (W. End & City) El. Sup. Co.| 44—5 500 | eb, Aug 
Birmingham & Midland . + 61 7 6,145 |+ Do. 4i per Cent. Pref. . esse| 4—4} | 414 93, Feb. Aug 
B 1 & Fleetwood. . .. ex "n 4 per Cent. Deb. Stock (red.) ...... 915—934 | 4 5 € | Jan, July 
Blackburn Corporation. . . . . + 93) 148 56, + Do; Do. 4? per Cent. Deb. Stock (red.)...... 100 —102| 4 8 0 ^ 
Bolton Corporation ...... b — l6] 47 121,295 |+ ty Undertaking 44% Cum. Pref...| 3%—4$ | 5 2 6 | Jan, July 
Bombay .....ssesesessses I . + 118 4 10,491 |+ Chelsea Electric Supply Ord. ......... es4| 43-5 415 0 arch .. 
Bournemouth peel aE . + 36] 46 85,422 |+ o. 44 per Cent. "Deb. Stock (red.) ....| 96 —9 411 O0 | June, Dec 
Bradford Corporation ..... + 477| 47 | 260,055 |+ 3,679 Chigwick Elec. Supp. Gorn Ist Mort. Db. | 83 —92 | 417 9 $a 
Brighton Corporation ..... -— 47 47,264 |— City of London El tric Lighting da e| 17 —185 | 4 6 6 | Feb, Aug 
*Bristol Trams & Carriage. . + 31] I7 50,139 |+ 4,090 Do. 6 per Cent. Cum. Préf. .......| 125—13 | 4 9 0 | Jan, July 
Burnley Corporation. . .. . .. + 2430 41, + Do. 5 per Cent. Deb. Stock (red.).. 116 —120 | 4 3 0 | June, Dec 
Burton Corporation ....... — 12| 47 12,815 |— Do. 4j per Cent. 2nd Deb. Stock (red. HR 100 —102 | 4 8. O0 | Jan, July 
Bury Copporation - 155 bears -— 14| 47 59,951 |+ County of London Elec. upply Ord. ....| 14—12 | 5 0 O | Feb, Aug 
Calcutta Tramways Co. ... -F 83,700 $a Do. 6 per Cent. Cum. Pref. ....... ...| 119-125 | 419 0 | Mar, Sept 
Camborne-Redruth ....... ss 8 1,050 |+ Do. 4 per Cent. Deb. Stock (red.) ....| 104 —106 | 4 5 O | Jan, July 
Cardiff Corporation........ — 71 47 115,578 |+ Do. Second Deb. Stock ..............| 98 —10114 9 0 ay, Nov. 
Central London Railway ... + 493 8 44,261 |+ 3, Edmundson’s Elec. Corp. Ord.. Seeseres k- "à une, July 
City & South London Rly. . — 25! 8 24,66. |— 2,707 Do. 6 per Cent. Cum. Pref. ...... ... t 610 0 ay, Nov 
Cork Electric Trams Co... - 41 3,146 |— 69 Do. "n per Cent. 1st Mort. Deb. (red).. 82 —8 5 5 0 July 
| Dind vesacova dyes eae —  180| 46 81,022 |— Folkestone Electricity Supply Co. Ord. . 4§—St |517 6 | April, Oct 
Devonport & Dist. Trams . + i 7 3,380 |+ Do. 5 per Cent. Curt. Pref. ..........| 48-5 | 417 6 | Mar, Sept 
Dover ration... .. eee * 46 11,076 —_ Do. 4h Ist Deb. vag an (red.) sesece 99-9 4 i8 0 e , Aug 
Dublin & Lucan Railway... T 12 8 828 |+ Hove Electric Li hing xs 74—8 512 6 b Oct 
Dublin United ........... — l 8 40,610 |+ 1,793 . ee of Wight E. E Co. Deb. Stock..| 88 —91 |5 1 0 
Dudley-Stourbridge ....... + 47 7 5, + 639 5 enaingion & Knibhtsbridge Ord. ......| 71—8 5. 9 6| Feb, "Aug 
Dundee Co MON PYTTITI + 32 | 40 48,784 |-- 1,701 . 6 per Cent. Ist Pref. ....... eee 5 —5 5 9 0 Jan, July 
East Ham B owkusdsss T 60 47 51,125 a *tDo. 4 per Cent. Deb. Stock (red.).. 90 —33 4 6 0 .. 
Exeter Co HOR. TAT — 38| 47 15,142 |— Kensington & Kngtbg. Co. & Notting Hill 
Gateshead & Dist. Trams.. T 68 7 6, T Co. (Joint Station) 4% Ds Deb. Stock deg 91 —94 | 4 5 O | April, Oct 
Glasgow Corporation ..... + 1,107 | 38 | 724,334 |+ 4,959 > Kent Elec, Power Deb.Stock..| 76 —80 | 512 6 fan. uly 
Glossop Trams ....... TT -— 8 962 |+ 54 3 London Elec. Supply Ord. .............. là —-2 315 0 ar, ae 
Gloucester Corpn........+> T "M "M K> Do 6 per Cent, Pref. .s..s..ssscesese| A—SE |517 0 | Mar, TE 
Gravesend-Northfleet ..... T 8 7 1,337 |+ 94 Dc 4 per Cent. Ist Mort. Deb. ........| 83 —92 | 4 7 0 Jan Ju 4 
Great Northern & City Rly. — 175 8 12,490 |— 1,501 Metropolitan Electric Supply Ord. ...... 31—4 5.00 pril, Oc 
k & Port Glasgow... + 62 4,606 |+ Do. 4} per Cent. Cum. Pref. . des —4§ |417 3| Jan, J = 
Halifax Corporation..... sa u 80 | 146 93,898 |+ 3,170 Em : per Cent. Deb. Stock istMort..| 97 —100 | 410 0 une, Dec 
Has Elec. Trams Co... — 49 8 5,2778 |+ 144 Do. per Cent. Mort. Deb. Stock red. ) 8 —86 |4 1 3 an, July 
PY adeo E UR ka — $9,530 | §8 | $53,244 |— $37,938 Midland Nec. Corp. forP.D.4$ Ist MorLDebs| 98 —101 | 4 9 0 ee 
Huddersfield Corpn........ + 103| 49 94,664 |+ 3,645 Newcastle & District E. L. 44 Mt. Db. St. | 82 —85 |5 4 9 ee 
Hull Corporation ......... 93 | 47 141,159 |+ 2,249 5 Newcastle Elec. Supply 5 per Cent. non- 
Ilford District Council . iy y) ic Cum. Pref. ...... SrA — Med 5 2 6 | Feb. Aug 
Ilkeston District Council... - 13 | 47 5312 |— Do. 44 per Cent. Ist Mort. Deb. ......| 94 413 9° Jan, July 
Ipswich Corporation. ...... —  25| 47 20, + North Metro. Elec, Power Sup. 5 Morts...| 974—102}) 4 į? 6 ee 
Isle of Thanet Co.......... — 32] 2l 6,466 |— Notting Hill E. L. Co. 6% Non.Com. Pref.| 91-100 |51; 6 T 
ABITOW PFFTTTTETTTPITETITIEEE + 11 7 776 + Oxford pede ie eer eee rene rere ewer 64—6} 5 E 0 March ere 
paner Corporation ..... ae es " e» Do. 4% Deb. Stock ........- esesese| 971—911 |4 8 O0 ae 
Kidderminster & District.. — 7 579 |+ St. James! & Pall WAT Elec. ‘Ord. SHIPS 9 =I 5 5 0| Feb, Aug 
Kilmarnock Corporation. . — 1,318 | 40 6615 |— 7 per Cent. Pref. . SOH 4 2 413 0| Feb, Aug 
Kirkcaldy Corporation..... z cay a Do. 3$ per Cont. Deb. Stock (red.) . . 84 —87 |4 0 6 Jan, July 
Lanarkshire Trams Co. .... + 70 7 11,515 |+ *Smithfield Market Electric Sup. Ord. .. -1$ | 816 0| Feb. .... 
Lancashire United......... + 59 7 9,443 |+ South London Electric Supply Ord...... 241—314 | 6 3 O0 | April .... 
*Leamington ......... : e T 95 | Do. 5% Ist Mort. Stock (red.) ........ 97 —100 |5 0 9 - 
Leeds Corporation......... + 131| 47 | 365999 |+ 13,827 South Métro. Elec. Lt & Power Jo Ist Pref} 1—1 512 0| Feb, Aug 
Leicester ration .... — 119 8 19994 |+ 1,124 1 Do. 6 per Cent. 2nd Pref. ........ ee. i — 6 8 O | Feb, Aug 
Leith Corporation eeeseees + 34 i40 27, t 1,078 | Do. Ist Deb. Stock a ee oe n n 9o —93 4 11 0 April, Oct 
Lincoln Corporation. ...... - 47 6,029 |— 4 Urban E ectric Supply Ord. T April, 
mien Corporation. ... . + 391| $6 79,912 |+ 4,986 Do. SperCent.Cum. Pref.ex3/-inCerts| 2 m 3 5 O | April, Oct 
| Overhead Rly.... + 8 12,757 |+ 868 || Do. 4} per Cent. Ist Mort. Deb. ...... 34 4/5 3 0 | April, Oct 
' Ciada dno&Colwyn Bay Ry. + 12 1,770 |+ 151 If 0 Waste Heat & Gas Elec. Gen, Stations ..| ! —1¢ | 818 0| May, Aug. 
London County vorno eee — 1,674 45 1,910,463 -— 87,749 | Westminster Elec. Sup. Or d. “eee eer eres 8} —9I} 5 8 0 Mar, Se t 
London Elec. Ry. Co coocoo a 8 118,800 — 1,245 Do. 4+ per Cent. Cum. Pref. E E 4i —5} 4 8 0 Jan, J y 
London United. """""*** -— 405 8 42,571 + 238 
Lowestoft Corporation..... — 2| 20 3,426 |— 
“ona ge Sp ede iE n - s E Ce I es 4T 
ester rporation ... 4 ^ i ramwa 
eins Railway. cccccccces i Pi ; i t l 001 Electric Railways an ys. zs 
"n y Be -seenaé hé e — .. l s... 
Metropolitan Dist. Railway. + 162] 8 | 106209 1+ 42M fl oie a e e Net ttt | IE 6 3 6| Jan, July 
Metropolitan Elec. Trams. . + 186| 7 | 533976 |+ 2,494 Do. 4| Ist Mort. Deb. Stock (red.) . 76 —B| |511 0| April, 
Reis Cotpocgiion. ain H 24 1147 $240 Į B'ham Dist. Power & Trac, 4} Ist Deb. Stck y: pm l : v 4 bee July 
.s.seore , i ""'- s vy: e u 
Newcastle-on-Tyne Corpn.. + 266| 48 | 210312 |+ 8,049 PEE cgay OE Segre] XD Bagg e 
New Man: eredi ene + ji ud D is Do. 4per Cent. Debs........ eee eene : <i 318 6 ra Aug 
n rpora . -— , 0, — ee une, ec 
Oldham, Ashton & Hyde...| ,, + 34| 2| 3609 |t 233 Se] = Bran Bere ration ioia E 2. » » 
Oldham Corporation....... + 63 | 48 98,401 |+ 6,438 3 Do. 6 per Cent. Cum. Pref. ..........| 896—383 | 6 16 £ | Feb, Aug 
Perth (N.B.) Corporation. ee TT 8 40 6,775 = 327 2 = Do. 7 per Cent. Non Cum. Pref. ETAO 354 —384 oe .. 
Perth (W.A.) Elec. Trams... + 189 8 16,247 |+ 1,736 Do. 5 per Cent. Perpetual Debs. ......| 91 —95 | 5 4 6| April, Oct 
Peterborough .....+.+.++. ” Sao) Per £98 He isl Do. 4j per Cent. 2nd Deb. Stock ......| 77 —8l 4| 511 0 | May, Nov 
Portsmouth Corporation... = FST") Se 98,159 |— 3,953 tCentral London Ordinary Stock ........| 77 —79 | 315 9 | Feb, Aug 
Potteries ............ ees. " + 28| 7 | 13260 |+ 1,041 4% | fDo. 4 per Cent. Pref. Stock ..........| ,82 —84 | 4 15. 0 | Feb, Aug 
Preston Corporation... ..... ds T a Do. 4# per Cent. Pref. ..........4..,| 106 —108| 4 3 3 z 
Rotherham Corporation ...|  ,, + 157 | |146 37,291 |+ 5,162 % | 1Do. Deferred Stock .csececesesecese| 77 —79 | 210 6| Feb. .. 
Rothesay....... eere] de CHE 330 |+ 4 Do. pac Daht e Cia deer sin 98—100|4 0 0| Jan, July 
Salford Corporation ....... T es F City & South London Rly. Con. Ord. .... - 3 11 6| Feb, Aug 
Shanghai "a t t | n "n = $456 7 $117,783 TDo, 5 per Cent. Perp. Pref. (1891) Ae 93 —102 4 18 0 eb, Aug 
Sheerness .... eese " T l 300 |+ E (Doi (1996) 4 rn EAR ...| 99 —102 | 4 18 0 | Feb, Aug 
Sheffield Corporation .....|  ,, + 235| 48 | 327,630 |+ 17,428 IDo, (1901). serisinin P Eb pe 97 —10) | 5 0 O| Feb, Aug 
Singapore Trams ......... ” + $700} $8 | $91,030 |+ $8,464 FD" T1190 pecs ycacceacexe ates .....| 99 —398 | 512 0| Feb, Aug 
South Metropolitan ....... " To o9[-7 4,608 |+ 315 | 4 Do. 4 per Cent. Perpetual Debs. ...... 97 —33] | 4 1 0 | May, Nov 
South: Staffs .............]. 5, + 96 7 6,382 |+ 1,032 6/0 |tDublin United Trams, 6 per Cent. Pref. 113—121 | 14 14 0 | Feb, Aug 
Southampton.......++..+. ” = 64 | 46 57,580 |+ I Gateshead & District Trams Ord......... 81—9] | 610 0 +. 
ye nl se eS T " ji 2s K arate + "n .« | Gt. Northern & City Pref. Ord. s.s.s... ae | 3 ge prea ee 
u ramways ..... S 4 ,526 |4- i s, 6 P. = ar, Sep 
Stalyb'dge,Hythe,&e, Jt Bd} = 15) 4? | stal j=. 4M6& rige «eect Sod aedi id CP. FZR |6 2 0| Apri, Oct 
Stockport qo + 38) 47 97,824 |+ 2,566 Imperial Tramways Ord. ........... e. 45 —5} I Mar, Sept 
Sunderland Corporation. . ess] y = 22| 47 61,626 |— 429 : Do. 6perCent Prof. 1... oe core 8 —3} T Mar, Sept 
Sunderland District ......| ,, + 68] 16 8,026 |+ 841 Do. 4j per Cent. Debs. ........ see 8| —33 | 5 8 6| Jan, July 
Swansea Trams ..........| n, ERO UN 7385 |+ — 428 [| gs I. of Thanet E. T. & Lt. 5 per Cent. Prof...) | 21—28 | 4 15 O0 | Mar, Sept 
Swindon Corporation...... Es Pe E + Do. 4perCent. Deb. Stock .......... 75 —8) |5 0 O| Jan, July 
Taunton .......... ALL ” + l 7 285 |+ tLanarkshire Tramways ...e.ssss.sssseso 94—10} | 518 6| Feb, Aug 
Leer page and District ..|  ,, + 4l 7 1,002 |+ 203 Lancs Utd. Trams 5% {ae Lien Deb. Stk.| 78 —80 | 6 5 O| Jan, July 
Tyneside Tram Co. ...... » ai) ES. 3,121 |+ London Electric 4% Deb. Stock ........| 94 — |4 3 6 T 
Rr Enn — Jab Mte dis EM (Do. 4% Pref. ..... T | Mic § 2 6 ] FE 
rporation ....... = = 8 4482 |+ I S$: Tra ,5 Cum. Pret ra 4l—5 TU an, y 
Kanae oa Corporation T° c + 31| 47 | 20376 | 1,388 pour Jats ans, 5% Deb. Stock ..| 68 —71 |5 12 6| Jan, July 
West Ham Corporation....|  ,, — 136 | $47 122,764 |— 3,813 . Mersey Con. Ord. Stock .....«. «eee 4 —6 AN eb, Aug 
Weston-super-Mare........|  ,, ES 9 7 171 | 4 . | Metropolitan Elec. Tramways Sie usen 132—139. | 5 l6 0 
Wolverhampton Co. ...... S 4q- 49 7 3,129 |+ 390 TDo. 3 por Cent. Cum. Pref. .......... 3)—ii 519 6 Feb, " Aug 
Wolverhampton Corpn..... 53 — 15 id A per Cent. Deb. Stock..........| 83 —92 |4 17 3 lw. July 
i Sich ae UI RARE " = dà : do t4 10 5 Do, B par Gont: Db Stock EEEF EF EE EE] 94 i : 2 i- Feb "A 
"uv: 9252729789 "n + | nsolidated *"-— 52 ~- 6D, ug 
Yorkshire W.R. Trams ....| > + 18| 8 | 10457 |+ 699 ae a diu 
Yorkshire Woollen District. _,, + 10 7 7198 '+ 856 » 
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Do. 1st Mort. Con. 
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Dick, Kerr & Co. Ord. .........«* 
Do. 6 per Cent. Cum. Pref. . Len en 
Do. 4i Cent. Deb. Stock PEO 

Edison & Swan United (“ A ” Sh.) (£4 od. 
Do. (£5 paid).. ee ee ee ee ee ee ee ee | 

4 per Cent. Mort. Deb. Stocx (re d. 

er Cent. 2nd Deb. Stock . 
nstruction Co....csecesesess 

7 per Cent. Cum. PraL.s.e. 

Do 4per Cent. Perp. lst Mort. Deb... 

"General Electric 6% Cum Prat 
Do. 6 ar Cent. ist Mort. D?bi ..... 
Henle ‘sTalazraoh Worcs Sri. se.. 
po 44 28 Cant. Pref. ........ 
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India Rubber Gut. Per, & Work Ord. 


Do 5parCent. Cum LINE ES prenta 
Do. 4perCent, Dabs ^d. ........ 
Johnson & Pnillips 596 : Mi Dot .Stix. 
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Do, &p Cont Cum, Praf.cicvecess 
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Viewers, Ltd. Ord. 12.6. 0005050090 
Do, Sper Gent. non-Cum. Preference.. 
Do. 5per Cent. non-Cum. Preferred . 
Do. 4perCent. Ist Mort. Db. Sk. (red.) 
Do. 4f per Cent. 2nd Mort. Deb. (red.) 
Do. 5 per Cent. 3rd Mort. Debs. Szrip.. 
. G. White & Co. 6% Cum. Pref. 
illans & Robinson Ord. 
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4 per Cent. 1st Mort. Debs, ...... 
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Direct United States Cable ............| 
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Do. 3j per Cent. Pref. SUDORE. oziosrss 
Do 4per Cent. Mort. Dab. Stk. (red.)..| 
Eastern Extension .cccccscccrccccers 
Do. 4perCent. Deb. Stock $9.05 $V«5 | 
Eastern & S. Af. 4% Mauritius Sub. phos: 
G.N. (of rele ied with coup 87 ....| 
Indo-European ..... ST 
Mackay Companies Common "HT 
Do. Preference .... HU 
Marconi’s Wireless Teleg. Co. . ^ 
Do. . 755 Parto, Pret, c iuc. e s. 
Pacific & Europ'n Tel. 4% Guar. Dbs. 
West Coast of America ........ 
Do. 4 per Cent. Debs. ...... 
West India & Panama .....5.». 
Do. 6 per Cent. Ist Pref. ..... 
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NAME. 
Telephones. 
Amer. Telephn.& Telegh.Cap.St. ........ 
Do Coll. Trust $1,000 ne Cent. Bds. 
25 495 Cons. Bonds 1 e Aa- 
re se Tel, 5% pre Mt. Db. Stk 
Telephone ...... 
Caban Telephone 5% Ist Mt. "Con. Bds... 
Monte Video Telephone Ord. ........-. 
Do. O per Cent. Pref. ..cccccece: 
New York "hone Co. 30 yr. Bnds... e 
Oriental . . PPP eee eee ee eeeeee 
Do. 6 per Cor "n. Pref, "t" t aw 
Do. per Cant. h . Deb. Stock...... 


Tel»h. da of Egyot 44% Db. Stk. (red.) 
UnitedRiverPlatsOrd 1% Db. S senate 
Do. 5 per Cent. Cum. Pret 2e eee reseee 
Do. 4$ Deb. St. Red. 


= Bib nausia Investments. 

ec. n. Investment 6% Cum. Pref.. 

Globe Telegraph & Trust . Sale TRR vee at 
6 per Cent. Pref, ...ccececcves 

Submarine Cables Trust (Cert.) ...... 


Colonia! and Foreign Electric 
Railways, Tramways, &c. 


Anglo-Argentin» 5% Cum, Ist Pref..... 


Do. 5$%Cum. 2nd TN 28-6926 Mia 
Da. 4% Db. Snock ...... ... 

Do. 44% Dob. Stock] ETTET T 
Do 5% Dab. Stock LEE EE E E 


n v4 x1 T 
D». 5 per Cant. ay ae $$ 
D> 4}pər Cant. 1b. ?r,v, “erts .. 

British Golumbia El. Rly’ >b. Ord .. 

tD> Praf, Ord. Stock .... EAS 

596 Cum. Pref. Par. Stock TT 

4) pər Cant. Ist Mort. Dbs...... 

Vancouver Powar Dabs. e.e... 

D> ++ % Parp. Con. Dab. St......««« 
tBu2nos Ayres Lacroze Trams ist Mt Db. 
Buenos Ayres Port & City ran, Ist 
De 29 stor: P s... 
sais: itta Tra: mways a to 137, 610) . e 
D» 5 par Sent. Cum. Pref. .. 
Do u$ Ist Deb. Stock (red.) s.s... 
232? Electric Tram Shares ........... 

City >É rey Ayres Aras Co. (1904)Sh. 
D>. 4 per Cent. Deb, Stock .......... 
volombo Tr. & Ltg, 5% Ist Mt. Db.. 
Havana Elec. Br n. Mt. 59$ $1, 002 50 

year Coup. B VAM dene ws 
Hong Kong M aed Co. 5 per Cent. Ist 
Mort. Dabs. HAMSMSIIIIIIIEMIUITIT1) 
Kalgoorlie Elec. Trams. Sh............ 
Do. SperCent. “ A ” Dab. Stock .. 
Do. 6perCent, "B" Ditto ....... 
Lisbon Elec. Trams. OR] uo ee 
Do. 6 per Cent. Cum. Pref.......... 
Do. 5 per Cent. Reg. Mort. Debs. ... 
Madras Elec. Trams. 96 Deb, Stock.. 
Manaos Trams & Lt. Co, 5% Debs..... 

Manila Elec. Ry. $1,090 Gold Bonds.... 

Mexico Trams. Co. Com. S ARAS 649014836 
Do. Gen. Con. Ist Met "Sop Gold Bis. 
D». 6% 50 yr. Mort. Bds. 

| Montreal "st. Ry. 


Sterling 44 per Cent. 
Debs. (1922) (Nos. 691 to c M 


$ . | 44%! Do. do. (Nos. 1 to 4,609) ........ 
- .0/7k | Perth Elec. Trams Ord: ........ o 5 
ee 9 Do. Ist Mt. Db. Stock 0 cdcscsetacaie 
oe | E en pe Trams. & Supply Co. 6% 
LJ St um " j*e © @© eee eeeer een eeeae erer eee 
vs | 419, Do. 44% Ist Mort. Dab. fee PT 
ah 10 $i} | Rio Janeiro Tam Cte P. ON. acacieed 
so f.e | 5% Do. 30 yr. Gold Bnds............ o. 
.. [100 59^ Do, S80 yt. Mt Bids.o cce seoncáta 
. [192 $21 Sao Paulo Tramway, Lt. Power...... = 
T 5% | Dc. Sper Cent. Ist Mt. $500 Db. 
21g|]St. | 595 | tDo. 5 per cent. Perp. Cons. Deb. Stock 
m 100) 44% Toronto Ry. Co. Ist Mt. 44% Ster. Bods. 
"t | Colonial and Foreign Electricity 
195 | Supply, &:. 
ale 9| 3/0 | Adelaide Elec a eas 6% Cu. Pr. 
oo [St. | 5% Dé. 295 Dab Ste. i212 29 T 
.. | 10| 6/0 | Bombay E.S. & T. 6% Cum. Pref. 
oe .| 44%!) Do. 44 per Cent. Dab. Stk. (red.) 
596 Do. 5 pər Cant. 2nd SE ur Stock.. 
9| 3/0 | Calcutta Elec. Supply Ord. 4996646 
9 3 2/o Do». 5% Cum. Pref, ""'*n: i i À! À!) | 
973110), 5% | Calgary Power Co. 5% Ist Mort. Bads.. 
i- 7/2¢ | Canadian Gesn. Elac. Qa. Gomi. Sb I 
1134110) $3} | Do. 7% Cn Pf. Stock ............. 
* [103 5% | Castner Electrolytic Alkali Co.(of U.S.A. ) 
. | Ist Mort. Stl. Dabs. ...... 
. 5% | Elec.Davelopmant Co. of Oatario $599 bis 
. % | Elec. Supply Co. of Victoria 5 par Cent. 
se | Ist Mort Dau. St uckenana aod sed 
Olé] 5 .. | Indian Elec. Sup. & Trac. Co......... oe 
** [I10-|. .. | Kalgoorlie Elec. Powsr & Ltg. Ord. .... 
.. 1| 0/7} | Do. 6per Cent. Cun Pistccce cewn cose 
13th), | 5% | Kaministiquia Power Co. 5% Gold Bnds. 
Sa S ..]| Madras E. S. Corp ss OPAS La sus waa amor UR 
anit | £3 Malbourns E. S.Co.Coas. Ord. dt - xa 556 
13 & 5% Do 5% Ist Morte. Dab. Stock ...... 
23 |.. | 5% | Mexican "Elec. Light Co. 5% Ist Mort. 
+e | G3 ORGS wagase uate cevena vt ae 
*» [3t |. $1 | Mexican Lt. & Powar C». Con. St rosis 
+e fat $34 | Do. e Guan, Pret Sti cians docv ries! 
e|... 5% | Do. 5°% ist Mort. Gold Bads.........| 
-» 1103 5% | Monterey Rly. L. & P. Co.1st Mart. Db; St 
4 (51100 32p t Moatreal Lt., Ht. & Power Co. Cap. St. 
dii 8x rig1ts aad bovus...c.vsecese os 
- [5t.| 5% | Northern Lt., Power & Coal 5% Gd. Bis. 
ee [St £10 | River Piate Elec. Co. Ord. Stk. .2.0 T 
z | 6% V Do. 6 per Cent. non-Cum. Pref. Stk... 
.. | 5% Do. Sper Cent. Deb. Stock . : 
e [.. | $14 | Shawinigan Water & P. Co. 81902 Sap 5 
. ex riz its aid | apih EERTE *85:9,299 
"da 96 | Do. 5 par 5310. 352) Bonds . ee 
13] i 44%) Do. 4j Per Con, Mt. Do. St se = = =. 
| 46%) Toronto Power Co. 44% Db. 31. =» = 
- Pal U54 ' Victoria Falls Po war 
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NOTES. 


a 
Extensions in St. Marylebone. 

AT the moment of going to press last week we received 
extracts of a report by Mr. J. F, C. SNELL on the proposed 
extensions to the St. Marylebone undertaking. At present 
this undertaking consists of a continuous-current system, 
and in suggesting the plan to be followed in the proposed 
extensions Mr. SNELL has considered (1) continuous current 
on the lines of the existing plan; (2) three-phase alter- 
nating current with high-tension transmission and con- 


- version to continuous current in sub-stations ; (3) Diesel 


engines at the sub-stations ; (4) battery extensions at the 
sub-stations ; and (5) the purchase of electrical energy in 
bulk. Mr. SNELL selects the second alternative—namely., 
three-phase generation. It is noticeable that he does not 
favour the idea of a bulk supply on the ground that detailed 
calculations show that no bulk supplier could possibly 
quote a price such as would compare in any way with the 
cost at which it would be possible to install and run the 
high-tension system recommended. This may possibly 
be so; but considering the fact that conversion in any case 


is required to continuous current, it seems very feasible that 
a good case could be made out for a bulk supply. Calcu-- 
lations are always a little unsatisfactory in determining a. 
point of this kind, and such figures are rendered still more 
difficult when they are made to include the calculation of 
the price that would be tendered by a bulk-supply authority. 
It is alwavs better to avoid calculations where possible. 
Under the circumstances, therefore, we are a little surprised 
that tenders were not asked (instead of being calculated) 
for a bulk supply. Even if the generating costs obtainable 
in St. Marylebone are exceedingly low, no harm would have 
been done by a tender. On the other hand, there is just a. 
possibility that tenders might have been worth considering. 
It is obvious that electricity supply in London is already 
too decentralised for efficient working, and this evil should 
be remedied wherever possible by arranging for bulk supply. 
Telephones and Railway Working. 

IN speaking of European and American views on electric. 
traction last week we said that what was suitable in one 
country was not necessarily suitable in another; and 
implied that each country, if given a free hand, would 
ultimately evolve the method of working best suited to their- 
own needs. The case of signalling provides an excellent 
argument in favour of this contention. In this country, 
where busy centres are close together and railway tracks. 
are in consequence relatively crowded, a very complete 
system of mechanically operated signals is frequently 
employed in connection with many ingenious electrical 
safeguards all designed to protect the travelling public. 
In the United States, on the other hand, there are long. 
lengths of track traversing sparsely inhabited country 
upon which there are but a few trains in the 24 hours. Such 
conditions require little in the way of signalling apparatus, 
and the trains have therefore been controlled by orders 
given in writing to the trainmen at points along the route. 
These orders are issued from a central office by telegraph 
or telephone. Such a svstem is by no means so dangerous 
as it appears to British ideas, and has worked well, espe- 
cially where normal methods of working have had to be 
suddenly altered to allow for “ specials ” and trains running: 


late. 


m cara 


IN recent years, however, some-system of signalling, not 
unlike that used in this country, has been gradually adopted 
in the United States, especially in the neighbourhood of 
large towns where the traffic is heavy. On the other hand, 
railway companies in this country have come to see the. 
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great advantages of the train-despatching system in dealing 
with certain classes of traffic, and within the past few years 
it has been employed by the Midland, Great Western, 
Lancashire & Yorkshire, London & North-Western, North- 
Eastern and Rhymney Railway Companies. In another 
page of this issue we give a description of the apparatus 
used for working the traffic on the Rhymney Railway, 
which may be taken as typical. . Briefly, each section of the 
line is under the control of one man, who from a central 
office is able to communicate telephonically with all the 
signal boxes in his section. In this way, and with the aid 
of a diagram board showing the whole railway, he is able to 
keep himself acquainted with the movement of all trains 
and engines and to control the traffic as conditions may 
require. This arrangement makes it possible for goods to 
be called for at stations, or the necessary quantities of 
empties to be sent and to provide the necessary relief. 
at stated points for engine and trainmen, who would other- 
wise have to work overtime. All these various operations 
can be effected by means of the special telephone described 
in our article, a type of instrument which in the United 
States is now advantageously replacing the telegraph. In 
this way the flexibility of the working is increased, and 
` there seems no doubt that even in this country in certain 
cases this method of working has distinct possibilities and 
should lead to increasingly economical results. 
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The Relation of Physics to Engineering. 

WE have always endeavoured in our columns to encourage 
the publication of original matter on the subject. of physics 
and electro-physics. For nearly four decades we have 
persisted in the belief that the connection between physics 
and engineering was vital and necessary, and therefore one to 
be maintained at all costs. The later school of electrical 
engineering, which is applving itself vigorously to the task of 
putting physical laws into practice, is rather apt to discount 
the value of research work and the efforts of the pioneers, 
upon the results of whose studies their own labours are now 
mainly based. It has been our duty to record all the best 
that has been done in this field in the past, and we hope to 
continue to do so. We have often greatly felt the 
lack of appreciation of our efforts by the practical men in 
the industrv, but we hone after Prof. E. RvuTHERFORD'S 
confession of faith in the ultimate commercial and engi- 
necring value of electro-phvsics at the dinner of the Man- 


chester Section on Friday, that we may meet with greater: 


encouragement in carrying on this work. We have always 
maintained that it has been for the good of the industry, 
and that if we ceased to pursue it some other publication 
would have to carry it on. Prof. RUTHERFORD appealed 
to the physicists within and without the industry to con- 
tribute more of the results of their work, either to the tech- 
nical journals or to the Institution of Electrical Engineers. 
We trust that in view of the fact that such results are of con- 
siderable value, there will be a strong response to this 
appeal. If the Papers are not discussed in open meeting, 
and many of them, as Mr. W. DUDDELL pointed out, cannot 
be so discussed, they can at least be printed in the “ Jour- 
nal " and so circulated throughout the industrv. 


‘tion shall receive $d. per kilowatt-hour supplied. 


were a 


THE ELECTRICIAN, MARCH 7, 1913. 


The Testing of Ebonit:. 

Messrs. PATERSON, RAYNER and KINNES' Paper on this 
subject (an abstract of which will be found in this issue) is 
a valuable example of a large class of work for which there 
is a great need. It is useless for engineers to specify par- 
ticular materials to be used in the manufacture of goods, 
or to specify '' best quality," when there is no means of 
testing the material supplied. The only test which can 
discriminate with certainty between different grades of 
ebonite is that for electric strength. But this is not a test 
that can be easily applied. In the course of their work the 
authors have developed other much more simple, though 
necessarily not such reliable, means of discrimination. 
Another similar example occurs in vulcanised rubber. 
A definite percentage of Para rubber is generally 
specified for cable insulation, but the buyer has no 
easy means of satisfying himself that this percentage, 
or that Para rubber at all, has been used. It is true that 
a number of empirical stretching tests have from time to 
time been evolved, but these are always disputed by the 
makers, who say that their rubber is made to last and not 
to stretch. Many other substances could be mentioned for 
which it is desirable that simple tests should be devised. 
Amongst these are jointer’s wax, bitumen, oils’ and porce- 
lain. As announced some weeks ago, the Institution of 
Electrical Engineers propose to carry out some work on 
these lines; this might well be done in conjunction with 
certain institutions, and there is no doubt that it is badly 
wanted. 
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Large Hydro Electric Power Scheme in Germany.—Ac- 
cording to the “ Engineer," a Bill has been recently presented 
to the Prussian Chamber respecting the proposed execution 
of an extensive scheme for utilising the waters of the Upper 
Weser and its tributaries for the production of electric energy. 
A total amount of £442,500 1s required for the purpose, of which 
only £245,000 will be spent at first. It s proposed to construct 
three power stations, one at the dam on the Eder, near Hem- 
furt, at a cost of £93,000 ; a second station near Helminghausen, 
on the Diemel, at a cost of £20,000 ; and at a later date one at 
Münden, costing £184,000. The cost of connections and sub- 
stations for the entire scheme is estimated at £145,000. The 
three stations when completed will supply current to a district 
with an area of 2,500 square miles and a population of 600,000. 
The power will be supplied by the State, either directly to the 
municipalities or to a company to be formed by them. The 
two dams on the Eder and Diemel were originally built for the 
purpose of regulating the supply of water to the Rhine-Leine 
Canal, and it is therefore proposed that the canal administra- 
It is cal- 
culated that the demand for electric current will amount to 
10,000,000 kw.-hours for the first year, and therefore the most 
expensive of the three works, that at Münden, will only be 
built when the demand reaches 34,000,000 kw.-hours. This 
station will be used for regulating the water supply to the 
Weser, and in connection with it extensive harbour works will 
also be constructed. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Latakia—Palura ............... May 26,1910 ... = 
Scalamova—Samos ..........-- April21,1912 ... -— 
Marmariza-—Hhodes............ April 21,1912  ... — 
Bessika—Tonedos  ............ April 24,1912 . — 
Poulocondore—Pontianac...... July 5, 1912 — 
Tokyo -Guam........ ...... e + Sept. 10, 1912. ... -— 
Lemnon—Salonika ............... Feb. 26, 1913 — 


Vlt C ORDER couch cases vole ion Feb. 25, 1913. ... 


Zante—Patras (1 and 2 cables) Feb. 25, 1913 Feb. 28, 1913 
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Trial of an Edison Storage-Battery Van.—A recent issue 
of the “ Royal Automobile Club Journal ” gives a certificate of 
performance of an Edison storage-battery van. The van 
weighed 29 ewt. complete, the chassis, including the battery, 
weighing 24 cwt. The battery consisted of 60 cells. The 
trial extended over six days, the runs taking place on fairly 
heavy roads and the average speed working out at 11-52 miles 
per hour. A total distance of 312-3 miles was run, and the 
energy consumption for charging the battery was 191-81, the 
total time taken for charging being 24 hrs. 30 min. Some 
small repairs were done during the trial. 


Electrification of the Indian Railways.—During the past 
few days various rumours have appeared in our daily con- 
temporary, the " Morning Post," regarding certain extensive 
electrification schemes on the Indian railways. These 
rumours are based on the facts that Mr. C. H. Merz has 
been in consultation with the Bombay and Calcutta railway 
authorities, and that the problem of traffic congestion 
at these points is calling for urgent solution. With 
regard to electrification, we understand from an authori- 
tative source that the facts of the case are these :— The prin- 
cipal projects under consideration are: The electrification of 
the Bombay suburban lines of the Great Indian Peninsula and 
Bombay, Baroda, and Central India Railways; the network 
here involved is anything from 50 to 100 miles of track. The 
electrification of the Calcutta suburban lines of the Eastern 
Bengal State Railway ; the conversion of from 20 to 40 miles 
of track is contemplated in the first instance. The conversion 
of the Ghats (main line) Section of the Great Indian Peninsula 
Railway, involving some' 30 miles of track; this scheme 
would be of special engineering interest, as the nature of the 
Ghats inclines has always provided locomotive and traffic- 
working problems of great difficulty. The report that the 
Karachi Port Trust Railway and the Government railways in 
Ceylon are about to be electrified is, however, incorrect. 


Electric Power in Texas Oil-Fields.— The “ Electrical 
Review and Western Electrician" remarks on one of the 
paradoxical conditions of the oil industry which is in evidence 
in the Spindle Top (Texas) oil-field. It is that of discarding 
the use of crude oil for fuel for the operation of the engines in 
pumping the wells and replacing it with electricity. It would 
naturally be expected that the producers of oil would find it 
cheap and advantageous to use that oil fuel in their own 
operations, but since the recent advance in the price of the 
product it is found much more economical to operate the 
pumps by electric power than to use oil for fuel to generate 
steam. Recently fourteen electric motors have been installed 
upon Spindle Top and are pumping more than 25 wells. It 
is claimed by those who have adopted this power that they are 


saving from 25 to 75 per cent. in operating expenses as compared 


with steam power where fuel oil was used. Most of these 
motors are specially constructed for the purpose of developing 
10 H.P. when pumping and 30 m.p. when “ pulling" wells. 
By a simple switching arrangement the motor is transferred 
from the lower to the higher power, and then runs at double the 
speed. The motors are also being used to pump salt water 
from the wells into the reservoirs. | 


*Load-Extension Diagrams taken with the Optical Load- 
Extension Indicator.—4A Paper on this subject was read at a 
recent meeting of the Royal Society by Prof. W. E. Dalby, 
further experiments with the indicator being described. Load- 
extension diagrams obtained from phosphor-bronze, gunmetal 
and brass were shown together with micro-photographs taken 
from the specimens tested. The chemical analyses of the metals 
were given in each case. The effect of annealing brass rod 
was brought out by comparing the load-extension diagrams of 
an annealed and an unannealed specimen, and by making a 
similar comparison of the corresponding micro-photographs 
of the structure of the material. The physical effect of 
annealing was to produce a state in which the load-extension 
curve approached the shape given by copper, and bore little 
resemblance to the curve obtained from the same material in an 
unannealed state. The micro-photograph of the annealed 


nc -————ÓÁ———————À2/,&el«]ÁÀC-lÓlUO/ÁÀh——————— 


997 


— —— o ———— — — ae -—— 


specimen showed that the aggregates had increased in size and 
had become of one kind. The most striking diagram shown 
was that taken from a piece of mild steel which was broken 
by a suddenly applied load. The specimen and the indicator 
were placed in series in a 30-ton testing machine, the straining 
cylinder of which was connected directly to a power main in 
which the pressure was 1,500 lb. per square inch. The valve 
to the straining cylinder was opened wide as quickly as pos- 
sible. The specimen passed through its elastic period in a 
fraction of a second and then passed into the plastic period 
and drew out to the break, the time occupied from start to 
finish being only 10 seconds. This experiment and oth'^rs 
relating to the elastic period were briefly discussed. 


Current Topics. 
Subjects of current interest dealt with in this issue include 


'the following :— 


Mr. J. R. Dick contributes an article on the '' Electric Street. 
Lighting at Norwich " (p. 1004). 

We give an abstract of Messrs. S. L. Pearce and H. A. Ratcliffe’ 
Paper on “ Recent Developments in the Street Lighting of Man- 
chester," read before the Institution of Electrical Engineers last. 
night (p. 1007). | 

Dr. R. T. Glazebrook delivered the Kelvin lecture before the 
Institution of Electrical Engineers last week (p. 1014). 

We give an abstract of a Paper on ‘‘ Testing Ebonite for Electrical 
Purposes," by Messrs. Paterson, Rayner and Kinnes (p. 1000). 

An abstract of a Paper on ‘‘ Electric Theatre Installations," read 
before the Manchester Students' Section of the Institution of Elec- 
trical Engineers by Mr. S. Burns, is given (p. 1002). 

Legal.—Mr. Justice Bankes and a common jury h*ve heard this 
week an action brought by the County of London Electric Supply Co. 
for the balance of an account for the supply of electrical energy. 
The account covered 3} years, and had not been properly charged 
owing to an error in the reading of a meter (p. 1024). 

On Friday last the House of Lords concluded the hearing of the 
arguments in plaintiffs! appeal in the action London Electric Supply 
Corpn. v. Westminster Electric Supply Corpn. (p. 1021). 

Companies’ Meetings and Reports.—Meetings of the following com- 
panies are reported: British Electric Transformer Co., Charing 
Cross, West End & City Electricity Supply Co., London Electric 
Supply Corpn., and Telegraph Construction & Maintenance Co. 

Amongst the directors’ reports abstracted are those of the Bourne- 
mouth & Poole Electricity Supply Co., Chelsea Electricity Supply 
Co., City of London Electric Lighting Co., and County of London 
Electric Supply Co. 


OBITUARY. 


Sır WiLLIAM WuITE.—We regret to record the death of Sir William 
Henry White, K.C.B., F.R.S., which occurred on Friday last. Sir 
William was taken ill suddenly at his offices in Victoria-street, and 
was removed to Westminster Hospital, where he died some hours 
later. William Henry White was born at Devonport in 1845, and 
after attending the local schools entered the Royal Dockyard as an 
apprentice. Here he did exceedingly well, and in 1864 headed the 
list of candidates for admission to the Royal School of Naval Archi- 
tecture at South Kensington, which had then just been formed. In 
1870 he was appointed an instructor at the school, and six years 
later he became Secretary to the Council of Construction of the 
Navy. He was made an assistant constructor in 1875, and chief 
constructor six years later. Soon afterwards ae the Admiralty 
service and joined the well-known firm of Sir William Armstrong, 
Mitchell & Co., at Elswick, where he designed several vessels for 
both the British and Foreign Governments. He had not held this 
office for more than two years, however, when Sir Nathaniel Barnaby 
resigned the office of Director of Naval Construction and Mr. White 
was appointed in his stead. As is well known he held this office until 
January, 1902, when he had to retire owing to ill-health. During 
that time he was responsible for the design and construction of 43 
battleships, 26 armoured cruisers, 21 first-class protected cruisers, 
48 second class, 33 third class, and 74 unprotected vessels, as well as 
numerous destroyers, making a grand total of 245 ships. costing at 
least 100 millions. After he had resigned this position he recovered 
his health, and in recent years has been connected with athe con- 
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struction of the ‘* Lusitania " and “ Mauretania," He was elected 
President of the Institution of Civil Engineers in 1903, President of 
the Institute of Metals in 1909, and Chairman of the Royal Society of 
Arts in 1909-10, while at different times he was also President of the 
Institution of Mechanical Engineers, the Junior Institution of 
Engineers, and the Institution of Marine Engineers. At the time of 
‘his death he was President-Elect of the British Association. He was 
a fellow of the Royal Society and was made a K.C. B. in 1895. 


APPOINTMENTS VACANT AND FILLED. 


Liverpool Corporation require a rolling stock and works superin- 

tendent for the tramway department. Salary £350 per annum. 
Particulars from the General Manager. 24, Hatton Garden, Liverpool, 
and applications to the town clerk, Mr. Edwd. R. Pickmere, by first 
post March JJ. Se2an advertisement. 
. A meter tester is required by the City of Birmingham electric 
supply department. Forms of application from the Secretary. 
Electrie Supply Department. 14. Dale End, Birmingham. which 
must be returned by Monday. March 17. See an advertisement. 


A leading firm of electrical manufacturers in the Midlands have 
vacancies for a limited number of pupils who have had a satisfactory 
technical training. See advertisement. 


À large firm of electrical manufacturers in the Midlands advertises 


for a junior designer, with experience in the design of small d.c. and 
&.c. motors. 


An advertiser requires a young cost clerk, who has had workshop 
experience with electrical manufacturers. 

A laboratory steward and lecture assistant is required for the 
physies department of the Sir John Cass Technical Institute, Jewry- 
street, Aldgate. 
‘cations to Dr. R. S. Willows, at the Institute, by March 10. 


Dr. A. R. Forsyth, M.A.. D.Sc.. F.R.S., formerly Sadlerian pro- 
fessor of pure mathematics at Cambridge, has been appointed chief 
professor of mathematics at the Imperial College of Science and 
Technology, South Kensington. Dr. Forsyth is at present in India, 
and he is expected back in April. | 


INSTITUTIONS AND SOCIETIES. 


The Institution of Electrical Engineers.—At the meeting held on 
Thursday, February 27th, the President announced that Mr. B. M. 
Jenkin had presented the Institution with a medallion of Lord 
Kelvin, which was modelled from life in 1897 by Miss Margaret Giles 
(now Mrs. Jenkin). 


Scottish Section of the Institution of Electrical Engineers.—The 
meeting of this section scheduled for Tuesday, March 11, and the 
annual general meeting. scheduled for April 8. have been postponed 
until Tuesday, March 18 and Tuesday, April 15 respectively. 


Institution of Civil Engineers.—The meeting of this Institution on 
"Tuesday last was abandoned owing to the death of Sir Wm. White, 
one of the past presidents. Mr. Snyder's Paper on '' City Passenger 
Transportation in New York " will be dealt with at the next meeting. 


The Society of Engineers (Incorporated).—On Monday last Mr. 
Arthur Valon delivered his inaugural address as President of this 
Society, and made reference to a number of questions affecting the 
engineering profession. He pointed out that the inventive ingenuity 
and scientifie knowledge brought to bear upon the smallest details 
of engineering work increased the number of practicable solutions 
to any given problem, and engineers were therefore obliged to 
specialise. So far as specialisation led to economy. due to division 
of labour, it was advantageous, but rigid specialisation was detri- 
mental both to the engineer and the community. Standardisation 
was one method of effecting co-ordination, but there was a danger 
that a standard might be regarded as a petrified convention instead of 
merely the best summary of existing knowledge. The advantages of 
standardisation. however, far outweighed its risks. The develop- 
ment of engineering during the past twenty vears had wrought a 
great change in the personnel of the profession. Speaking of the 
organisation of the profession. Mr. Valon said that the numerous 
engineering societies had confined their work almost exclusively 


to educational matters. and but little attempt had been made to use | 


the corporate’ strength of the profession to improve the status of 
engineers. The material interests of a professional man might be 
classified under employment. its remuueration and its conditions. 


Commencing salary 25s. to 30s. per week. Appli- 


The difficulties of readily obtaining suitable employment (and con- 
versely of easily securing competent assistants) was mentioned. and 
it was urged that a central organisation for dealing with appoint- 


. ments would be not only a great convenience but a source of strength 


to the profession, as it would then be possible to issue warnings 
against appointments carrying unsatisfactory conditions. With 
regard to statutory registration, it was only right that those who had 
spent time, energy and money in qualifying as engineers should be in . 
& better position than those who had not done so, but before registra. 
tion could be enforced there were many obstacles to be surmounted, 
which could be overcome only if the profession were united in 
desiring statutory recognition, and took steps to present their 
views in the proper quarter, through a suitable organisation. The 
British Medical Association supplied an example of an organisation 
effectively presenting the views of the rank and file of their profession. 
who would otherwise have been obliged to submit to legislation that 
they believed to be inimical to their best interests. It was essential. 
however, that such an organisation should be merely protective 
and not aggressive. 


Royal Society. Among the 15 candidates selected by the Council 
for election into this Society are the following :—Mr. D. L. Chapman, 
Prof. W. E. Dalby. Dr. J. C. Fields, Mr. A. R. Hinks, Prof. O. W. 
Richardson, Dr. W. Rosenhain and Mr. G. W. Walker. 

Mr. D. L. CHAPMAN is distinguished for his researches on the reactions 
of gases under the influence of light and on the theory of the propagation 
of the explosion waves in gases. He was for many years a demonstrator 
of chemistry in Manchester University, and is now a Fellow and Tutor of 
Jesus College, Cambridge. 

Prof. W. E. DALBY is Professor of Engineering in the Imperial College 
of Science and Technology (City and Guilds College). He is the author 
of a treatise on valves and valve gear mechanisms, in which there is much 
original application of scientific principles to the action of valve gears. He 
has also done much original work on the balancing of engines and on gas 
engines. 

Dr. J. C. FrELps is the Associate Professor of Mathematics in the 
University of Toronto. 

Prof. O. W. RICHARDSON was formerly Fellow of Trinity College, 
Cambridge, and is now Professor of Physies in Princeton University. His 
work has been mostly concerned with the discharge of electricity from 
glowing bodies. 

Dr. W. RosENHarN is the Superintendent of the Department of Met2l- 
lurgy and Metallurgical Chemistry of the National Physical Laboratory. 
He is distinguished for his researches on the microscopic structure of 
metals and allovs, and for his investigations on the properties of numercus 
alloys. 

Mr. G. W. WALKER was formerly Fellow of Trinity College, Cambridge, 
and Official Assistant to the Professor of Natural Philosophy in the 
University of Glasgow. He was recently Superintendent of the Meteoro- 
logical Observatory at Eskdalemuir. 

Royal Institution.—Among the lectures which will be delivered at 
this Institution after Easter are. the following :—Prof. W. J. Pope, 
F.R.S., three lectures on '* Recent Chemical Advances : (1) Molecular 
Architecture ; (2) Chemistry in Space; (3) The Structure of Crystals." 
Mr. H. A. Humphrey, two lectures on ‘‘ Humphrey Internal Com- 
bustion Pumps." Prof. E. Rutherford, F.R.S., three lectures on 
“ Radioactivity ": (1) The Alpha Rays and their connection with the 
Transformations ; (2) the Origin of the Beta and Gamma Rays and 
the connection between them; (3) the Radio-Active State of the 
Earth and Atmosphere." The Friday Evening Meetings will be 
resumed on April 4, when Mr. James J. Dobbie will deliver a discourse 
on ** The Spectroscope in Organic Chemistry.” 


British Association.—For the meeting of this Association, which 
will take place in Birmingham from September 10 to 17 (as had been 
hoped, under the presidency of the late Sir William White, F.R.5.). 
the following sectional presidents have been appointed :—A (Mathe- 
matics and Physics), Dr. H. F. Baker, F.R.S. ; B (Chemistry). Prof. 
W. P. Wynne, F.R.S.; G (Engineering), Mr. J. A. F. Aspinall; L 
(Education), Principal E. H. Griffiths, F.R.S. It appears there is no 
precedent for the situation created by the sudden death of the 
president-elect. It is expected that in the circumstances the Council 
will take the responsibility of nominating another man of science to 
the position which Sir William White was to have filled. 


Tramways and Light Railways Association.—This Association will 
hold its annual gathering at Blackpool, on June 12th and 13th next. 
The Fleetwood Tramroad Co. will entertain the members and they 
will also have a trip on the St. Anne’s & Lytham line. Blackpool 
Corporation will also entertain the members at dinner. 


Physical Society.—The meeting of this Society on Friday next will 
be held at University College. Gower-street, at 5 p.m., and not 
8 p.m., as originally announced. 

The Dynamicables.—The anniversary dinner of tnis Societ; will 
be held on Wednesday, April 2nd. at the Trocadero Restaurant, at 
7:30 p.m., Mr. J. E. Kingsbury in the chair. 
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=% Institute of Chemistry.—The 35th Annual General Meeting of this 
Institute was held on Monday last, March 3rd, Prof. R. Meldola, 
F.R.S., president, in the chair. After the usual business had been 
transacted Prof. Meldola delivered his address, remarking that the 
past vear had been one of great activity and that the Institute was 
to be congratulated upon the substantial progress made in several 
directions, In thanking the Members for his election to the chair. 
he said that he was glad to have an opportunity of making a con- 
fession"of a change of view concerning the function of the Institute. 
At the time of its foundation he was one of those who had felt that no 
justitication could be found for the creation of another corporation 
of chemists, but the more he had seen of its work the more strongly 
had he become convinced that the Institute had à public mission to 
fulfil of precisely the same order of importance as that discharged bv 
any other body of professional men who served the community. The 
applications of chemistry in every field of human activity had been 
steadily increasing. and the importance of professional chemists to the 
publie welfare was becoming more and more recognised. They had 
not secured that full measure of public recognition to which they were 
entitled, but in this country all scientitie affairs moved but slowly. 
The consolidation and the elevation of the profession and the mainten- 
ance of the status of the chemical practitioner would become more 
and more determined in the future by the standard of efficiency and 
of,conduet set up by the Fellows and Associates The president 
also referred to the building fund, and the recognition of the qualifica- 
tions of the Institute by Government departments. Turning to the 
question of the future development of the Institute, the President 
indicated the desire of the Council to arrange a conference of professors 
of Chemistry to consider the relationship of the qualitications of the 
Institute to those granted by other educational institutions. Was it 
not desirable in the interests of the chemical profession, in its 
broadest sense, that in an understanding with the teaching portion 
of the profession those who represented the collective body of practi- 
tioners should arrive at some concordant scheme of action which 
should be helpful alike to teaching institutions, and to the Institute, 
and so to the cause of the chemical profession as a united profession 
in this country ? An endeavour should be made to make the 
interests of the teachers and practitioners identical and so avoid 
conflict, wasteful repetition, overlapping and frittering away of 
resources which had been the curse of educational development in 
this country. It was not suggested that the Institute should assume 
dictatorial powers. The situation had to be faced, and there were 
many problems which could only be solved by coming to an under- 
standing with the educational authorities, and it certainly appeared 
that some effort towards standardising the chemical curricula of the 
country in relation to the examinations of the Institute should be 
made, or, at any rate, an opportunity given for an exchange of views 
among the teachers concerned. The officers and Council for the 
ensuing year are as follows :—President : Prof. R. Meldola, F.R.S. 
Vice-Presidents: Dr. G. T. Beilby, F.R.S., Dr. G. McGowan, Sir 
Alex. Pedler, F.R.S., Sir B. Redwood, Sir W. A. Tilden, F.R.S., and 
Mr. E. W. Voelcker. Hon. Treasurer : Mr. A. G. Salamon. Members 
of Council: Sir Richard Garton, Messrs. L. Archbutt, F. W. F. 
Arnaud, E. J. Bevan, B. Blount, A. G. Bloxam, C. H. Cribb, W. S. 
Curphey, C. Dickinson, W. P. Dreaper, M. O. Forster, F.R.S., F. W. 
Harbord, A. Harden. F.R.S., O. Hehner, C. A. Hill, E. Hinks, W. 
Macnab, G. W. Monier-Williams, W. H. Perkin, F.R.S., T. S. Price, 

S. O. Richmond, C. A. Seyler, T. Stenhouse, jr., F. W. Stoddart, O. 
Trigger, J. Woodward, and S. Young, F.R.S. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, Mar. 7th (to-day). 
ROYAL INSTITUTION. 
9 p.m. Mecting at Albemarle-street, London, W. Discourse on 
“ Photography of the Paths of Particles ejected from Atoms,” by 
Mr. C. T. R. Wilson, F.R.S. 


SATURDAY, Mar. 8th. 


RovAL INSTITUTION. 


à p.m. Meeting at Albemarle-street, London, W. 
“The Properties and Constitution of the Atom,” 
J. J. Thomson, O.M., F.R.S. Lecture V. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting at the Swan Hotel, New.street, Birmingham. 
Paper on “ Gas Engine Practice," by Mr. W. Fennell. 
MONDAY, Mar. 10th. 
WESTERN SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
4 p.m. Annual General Meeting at the Institute of South Wales 
Engineers, Park-place, Cardif. Discussion on “ High-tension 
Continueus-current Working " opened by Mr. S. F. Walker. 


Lecture on 
by Prof. Sir 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:30 p.m. Meeting at the Armstrong College, Newcastle. Paper 
on “ Condensing Plant," by Mr. W. A. Dexter. 


Roya. Society OF ARTS. 


Mecting at John-street, Adelphi. Lecture on ‘ Coal Gas as 


$ p.m. 
by Mr. F. W. Goodenough. 


a Fuel for Domestic Purposes," 
Cantor Lecture II. 


TUESDAY, Mar. 11th 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Physical Laboratory, University, Man- 
chester. Paper on “ Power Supply on the Rand," by Mr. A. E. 
Hadley. 

INSTITUTION OF. CIVIL ENGINEERS. 

$ p.m. Mecting at the Institution of Mechanical Engineers, Storey’s 
Gate, S.W. Paper '" Notes on City Passenger Transportatior. 
in the United States," by Mr. G. D. Snyder. 

ILLUMINATING ENGINEERING SOCIETY. 

§ p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Paper on “ The History of Gas Lighting in this Country,” by 
Mr. W. J. Liberty. 

WEDNESDAY, Mar. 12th. 
FARADAY SOCIETY. 

4:30 p.m. Meeting at the Rooms of the Chemical Society, Burling- 
ton House, London, W. General Discussion on ‘ Colloids and 
their Viscosity.” Papers '"" On the Bearing of Viscosity on the 
Study of the Colloidal State,” by Dr. W. Ostwald (Leipzig) ; 
“The Determination of the Size of Colloid Particles and the 
Relation of the Size with the Viscosity of Disperse Systems,” 
by Prof. V. Henri (Paris) ; “ Viscosity and the Electro-chemistry 
of Protein Solutions,” by Prof. Dr. W. Pauli (Vienna); and 
“ On the Rate of Coagulation of Al(HO), Solution as measured 
by Change in Viscosity,” by Prof. Dr. H. Freundlich and Dr. 
N. Tshizake (Brunswick). At 6 p.m. the meeting will adjourn 
for dinner at the Trocadero Restaurant. The discussion will be 
resumed at 8 p.m., when Mr. Emil Hatschek will read a Paper 
on “ The Mathematical Theory of the Viscosity of Two-phase 
Svstems’”’; Prof. F. G. Donnan, F.R.S., will speak on ‘‘ The 
Viscosity of Soap Solutions"; and Dr. S. B. Schryver 
on “The Relation of Viscosity to Solubility’; Prof. W. 
Nernst, Prof. W. M. Bayliss, F.R.S., and Prof. W. B. Hardy, 
F.R.S., will also take part in the discussion. The subject 
will then be open for general discussion. j 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

$ p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, 
London, E.C. Paper on “ The Province of the Engineer-in- 
Charge,” by Mr. A. E. Penn. 

THURSDAY, Mar. 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. . 

8 p.m. Meeting at Victoria Embankment, London, W.C. Paper 
on “ Power Supply on the Rand,” by Mr. A. E. Hadley. 


FRIDAY, Mar. 14th. 
i PuysicaL Society. 
ó p.m. Meeting in the Physics Theatre, University College, Gower- 
street, London, W. Agenda: ‘‘ Some Oscillograms of Con- 
denser Diecharges and a Simple Theory of Coupled Circuits " 
and “ An Exhibition of Braun Cathode-Ray ‘Tubes and an 
Electrostatic Machine for Working them, used as a high- 
frequency Oscillograph," by Prof. J. A. Fleming, F.R.S. ; “ On 
the Stretching and Breaking of Sodium and Potassium " (with 
demonstrations) by Mr. B. B. Baker; '' The Latent Heat of 
Evaporation of Aqueous Salt Solutions," by Mr. R. G. Lunnon, 
and '' On Some Flame Spectra " (with demonstrations), by Dr. 
E. N. da C. Andrade. Before the meeting there will be a demon- 
stration of Spark Photographs by Mr. W. B. Haines. 
Roya. INSTITUTION. 
9 p.m. Meeting at Albermarle-street, London, W. Discourse on 
“ Great Advance in Crystallography,” by Dr. A. E. H. Tutton, 
F.R.S. 


SATURDAY, Mar. 15th. 


- 


ROYAL INSTITUTION. 
3 p.m. Meeting at Albemarle-street. Lecture on “ The Properties 
and Constitution of the Atom," by Prof. Sir J. J. Thomson, 
O.M., F.R.S. Lecture VI. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding—Lieut.-Col. H. M. Leaf. 
The following orders have peen issued for the current week :— 
Monday, March 10th, 1913, “© A" Company.—Recruit training, 7 to 


10 p.m. Company training, 7 to 10 p.m. 
Tuesday, March lith, 1913, “B” Company.—Company training, 7 to 


10 p.m. ; 
Thursday, March 13th, 1913, “ C" Company.—Recruit training, 7 to 


10 p.m. Company training, 7 to 10 p.m. 
Friday, March I4th, 1913, " D" Company.—Company training, 7 to 
10 p.m. 


Saturday, March 15th, 1913.— Headquarters will be opened for regimental 
business from 10 a.m. till 12 noon. 
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NOTES ON THE TESTING OF EBONITE FOR ELECTRICAL 
PURPOSES.* 


BY C. C. PATERSON, E. H. RAYNER AND A. KINNES. 


Summary.— Methods of testing ebonite are discussed, and the results 
of tests made on known qualities of rubber, with and without various 
adulterants, are given. As the result of these tests a specification is 
suggested for tests on sheet ebonite. 


The investigation described here has been made with a view to 
defining physical tests which will differentiate highest grade ebonite 
from those kinds which are made from the poorer qualities of rubber, 
or which are adulterated with the various “ pigments " commo `ly 
used in practice. It is known to be well-nigh impossible to predict 
with certainty from à chemical analysis what quality of rubber has 
been used in the manufacture of this material. Nevertheless, when 
ebonite is required to withstand a high electric stress, it is of real 
advantage to have material which is manufactured from pure Para 
rubber and sulphur only ; for an examination of the results given 
here will show that no other ebonite equals this in its electric strength. 
Although à breakdown test is the only satisfactory one, the authors 
have found other simple tests which are useful. 

The following are perhaps the principal properties sought for in 
ebonite used for electrical purposes :— 


1l. Immunity from the action of light in deteriorating the surface 
of the material, resulting in bzd surface insulation. 

2. High electric strength. 

3. Mechanical toughness and the absence of any tendency to yield 
under pressure or at temperatures above that of the air... 


1. Action of Light.—The authors were unable to find any difference 
in this respect among the samples tested, and they recommend that 
ebonite should be shielded from a strong light. 

The tests specified as the result of the investigation are :— 

(i.) Electric strength. 
(ii.) Yield. 
(iii.) Specific gravity. 

It must be pointed out that the test for specific gravity is chiefly of 
importance in helping to prove the quality of the material, as it serves 
to eliminate many amorphous ingredients which the vield test will not 
detect. When highelectric strength is not a matter of vital impor-ance, 
(ii.) and (iii.) will give a good deal of information on the question of 
quality, although test (i.) is the only final one to prove if the material 
is of the highest grade. The application of test No. (i.) is of vital 
importance, however, when the highest electric strength is required ; 
and, when Para rubber has been specified in manufacture, it is the 
only test to prove conclusively that it has been used. A further 
factor should be noted at the outset. From the point of view of 
electric strength, ebonite must not be regarded in all case: as a 
homogeneous substance. The electric strength may be different 
in different directions, depending upon the method of manufacture. 

In order to obtain a true measure of the electric strength, experi- 
ments were therefore made with a view to obtaining an even 
voltage gradient in the portion of the material which is tested for 
breakdown. Flat electrodes, even with well-rounded edges, placed 
on opposite sides of a sheet will not answer the purpose, since the 
material in the neighbourhood of the edges must always be subject 
to a greater stress than that which is near the centre. To meet the 
latter difficulty means were devised for machining the ebonite so as 
partially to embed in it metal spheres of 2in. diameter. The 
spherical recesses were made on opposite sides of the sheet to be 
tested, so that the spheres, when in position, were separated at one 
point by about 0-5 mm. When high voltage is put across spheres 
of this size, separated by a relatively small distance, the voltage 
gradient in the medium between them is sufficiently event for the 
electric strength to be calculated as the voltage per millimetre of 
distance between the spheres. 

The difficulty of testing the electric strength of ebonite is enhanced 
by the very high pressures which are necessary to puncture small 
thicknesses—the electric strength of the better qualities being over 
100,000 volts per millimetre. Pressures of this order will spark over 
very large surfaces, and it would be necessary if the tests be m2de in 
air to use a sheet of several square feet area for a single puncture. 
On the score of expense this would be out of the question, and some 
other medium had to be tried in which to make the breakdown tests. 

It was found that specimens as small as 4 in. diameter could be 
tested for breakdown by immersing them completely in oil. "Tests 


* Abstract of a Paper accepted for publication in the “ Journal " of 
the I sstitution of Electrical Engineers. 

f Russell, A., “ The Dielectric Strength of Insulating Materials and 
the Grading of Cables," '' Journal" offthe Institution of Electrical 
Engincers, Vol. XL., p.,6, 1907. 


were made to determine whether the thin film of oil between the 
electrodes and the ebonite had any effect on the value of the break- 
down voltage found in this way. Puncture; were made on large 
sheets of ebonite in air and on small specimens cut from the same 
sheets under oil. No difference could be detected in the figures 
obtained in the two media, a result which would be expected from 
a comparison of the relative electric strength of oil and ebonite. 

As regards the yield test, a convenient arrangement was secured 
by using a strip of the material, 25 mm. wide and about 10 mm. deep, 
as a cantilever with a 1 lb. weight fixed at 15 cm. from the support. 
The specimen was subjected to this bending moment at different 
temperatures and the perm^nent deflection of the end of the canti- 
lever after two hours was taken as a messure of the yield of the 
material. 

Most of the ebonite tested was made up specially, and was given 
for the purpose by the India Rubber, Gutta Percha & Telegraph 
Works Co., Silvertown. It was decided to make up a series of 
ebonites containing representative adulterants and another series 
containing representative rubbers. The number of possible adul- 
terants is almost limitless; but seven representative ones were 
selected in order, as far a3 possible, to limit the amount of material 
to be experimented upon. Except for quality A, it must be under- 
stood that these mixtures do not represent the stock grades manu- 
factured by this firm, but the mixtures were designed to show up 
the effect of the different fillings on the electric strength and mecha- 
nical stability of ebonite. 

The various mixtures tested are scheduled in the tab!e. It will 
be seen from this that some of the adulterants are of a viscous 
description, such as wax and pitch, whilst others are of a powdery 
nature, such as zinc oxide and French chalk. As a general rule, 15 
per cent. of the adulterant was added. The constitution of two of 
the mixtures is unknown. viz., O, which is known as iron ebonite 
and is manufactured abroad, and R, which was material obtained on 
the market from &n unknown origin. One sample of unadulterated 
ebonite, B, was made up, using & different procedure in curing, but 
its quality did not appear to be affected. All the mixtures were 
made up with 35 per cent. of sulphur, and were cured in a manner 
which, in the opinion of the Silvertown Company, would produce 
material of the highest grade. 


RESULTS OF THE TESTS. 


Breakdown.—The results of the breakdown teste are given in 
column 4 of the table. | 


Results of Tests on Various Samples of Ebontte. 


Mixture. Electric | 4... 
Yield 
| volte per pera- gravity. 
Rubber. ' Adulterant. millimetre ` tiré 
(R.M.S.) | SUT 

l. 2. | 3. 4. | 5. 6. 
A Para (mix. 1).| None .................. 148,000 72 | 1-201 
B » (mix. 2). TIPP" 159,000 | 76 | see 
C | Plantation gel! “ier C Imaveesccsaue ede 115,000 V7 1-198 
D Borneo (a)...| ps eese ees 113,000 71 1:199 
E | Manaos ...... MEN COMME 111,000 | 81 | 1-206 
F {Sierra Leone. ,, eee 106,000 | 61 1-213 
G | Assare ...... Wer Deon 104,000 72 1-253 
H | Borneo (b) E Pm 82,000 | 76 | 1212 
I Para ......... French chalk ...... 128,000 Tl | 1-298 
J se. “quant Soft palm pitch...... 118,000 61 1-185 
Re ce soca Waste soft grale...| 115,000 | 72 | 1192 
L Ae ganai Hard palm pitch ...| 108,000 715 | 1-224 
M y. eiumod Waste hard grale... 92,000 | 75 1-199 
N e Caramba wax ...... 78,000 | 63 1-171 
O Unknown ...| Unknown ............ 74,000 51 1-184 
P | Para ......... Vulcanised oil ...... | 72,000 | 55 ' 1187 
Q bor. Eds RU Zinc oxide............ 69,000 | 8l | 1-335 
R | Unknown ...! Unknown ..........-- | 68,000 | 56 | 1-469 


| 
a AN at nn ees hee ae siete he E 

About 10 specimens from each sample of ebonite were tested for 
electric strength. The breakdown tests were made by running UP 
the voltage as evenly as possible, and at such a rate that the pressure 
at which the specimen would be expected to break down would be 
reached after an interval of one minute from the first application of 
the voltage. | 

It is noteworthy that the plantation Para used in these particular 
tests was not so good as the Brazilian Para, but the authora are not 
able to say if this result would be confirmed in the case of all planta- 
tion rubbers. (This plantation rubber was obtained in 1909.) 

The adulterated samples were all made up with the best Pars, but 
in all cases the effect of the adulterant has been to lower the electric 
strength, and in some cases to a very marked extent. One of the 
commonest adulterants is vulcanised oil, and it will be seen that the 
electric strength of this sample is one of the lowest. The only adul- 
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terant which did not greatly diminish the electric strength was 
French chalk, said to be powdered steatite. "This material, however, 
gives the ebonite a spotty appearance, and prevents it taking the 
characteristic high black polish of pure ehonite. It rather improved the 
material from the point of view of yield, and for electrical purposes 
would be the least objectionable of the adulterants tried. 

In view of the results obtained, it is suggested that ebonite pur- 
porting to be of the highest grade shall have an electric strength not 
less than 125,000 volts per millimetre. 


YIELD. 

Yield curves are shown in the adjoining diagram. About 10 
specimens were used for obtaining the figures from which any one 
curve is plotted. Npecimens of each type were heated in an oven at 
different temperatures and the initial rate of yielding determined. 
This is expressed as the deflection in 2 hours at that temperature. 
Thus, curves as illustrated in Fig. 1 can be plotted for each type 
of ebonite connecting the rate of yielding with temperature. 

The point which is brought out most clearly by these curves is 
that, as any given type of ebonite is heated up under a small bending 
moment, à temperature is reached at which the material begins to 
yield rapidly under the stress. Such yielding is in the nature of a 
permanent set, end there is no recovery on cooling or on removal of 
the stress. The fact that the point of yield is such a sharp one makes 
the test within reasonable limits almost independent of the precise 
dimensions of the specimen and of the weight applied. The only 
really accurate measurement must be that of the temperature of the 
specimen in the oven, since one or two degrees may make all the 
difference in the neighbourhood of the yield point. 

It must be emphasised that the exact shape of these curves must 
not be considered as being too rigid. Samples cannot always be 
relied upon to behave quite consistently. Some margin must there- 
fore be allowed in specifying the conditions for a yield test with 


Dütance (mm.) ytelded in 2 hours. 


40 50 60 70 80 90 
Degrees C. 


Fic. ].—RxsuLTS oF YIELD TESTS ON DIFFERENT SAMPLES OF EBONITE 


which ebonite must comply, otherwise it would be necessary to testa 
good number of samples of a type in order to obtain à mean which would. 
really represent the average behaviour of the material in question. 
It will be seen that a temperature of 70°C. divides off broadly what may 
be considered the more stable specimens from those which vield more 
rapidly. Amongst the latter are the two ebonites with unknown con- 
stituents and those adulterated respectively with caramba wax, soft 
palm pitch and vulcanised oil. Sample F had no adulterant, but 
was made with a rubber from Sierra Leone. The ebonites which 
yield at points above the 70 deg. line are those without adulterants, 
and also those whose adulterants are of a granular description, such 
as French chalk and zinc oxide. It is quite clear that the yield test 
will not differentiate between pure ebonite and ebonite adulterated 
with these granular constituents, and some additional tests must be 
imposed for this purpose. As far, however, as the yield is concerned, 
it is proposed that ebonite purporting to be high-grade material 
shall not yield more than 20 mm. in 2 hours in an oven maintained 
at 70°C. when tested under the conditions outlined above. 


SPECIFIC GRAVITY. 

The specific-gravity test is a useful one taken in conjunction with 
yield, since by means of it material with an excess of sulphur is 
eliminated, and whatever adulterant it is proposed to add must have 
a specific gravity less than 1-2. 

The specifie gravities of the various samples dealt with in this 
investigation are scheduled in the table, and it will be seen that the 
unadulterated Para ebonite has a specific gravity of less than 1-21. 
It is suggested, therefore, that this shall be imposed as the upper 
limit for specific gravity. An examination of the table will show 


that if ebonite is specified to pass the specific-gravity test of 1-21, and 
also to comply with a yield test at 70?C., all the worst types of those 
tested are at once eliminated. The only ones left in are :— 


Adulterant. 
A aud B Para rubber and sulphur ............... None. 
C Plantation rubber and sulphur ......... m 
D Borneo rubber and sulphur ............ z 
E Manaos rubber and sulphur ............ " 
K Para rubber and sulphur  ............... Waste soft grade. 


It is doubtful whether the various semples of Borneo and Manaos 
rubbers could be relied on to be sufficiently uniform in quality 
always to pess these tests satisfactorily. On the other hand, some 
samples made of the other rubbers might sometimes be found to hold 
up to the yield and specific-gravity tests, but there must always be 
an element of uncertainty unless Para rubber is used. The planta- 
tion rubber used in the tests is the same as Para, except that at 
present the trees have not ell grown to maturity. As time goes on, 
plantation rubber m2y become indistinguishable from first-grade 
Para. It will thus be seen that these two simple tests for specific 
gravity and yield serve to eliminate nearly all but the best grade of 
ebonite, which is made from Para rubber. Such testa are easily 
applied, provided proper precautions are taken to keep the tem- 
perature of the specimen constant in the yield test. In order to 
make an adulterated ebonite to pass this test, it would be necessary 
to find a suitable loading material whose specific gravity is less than 
1-2, and which would not affect the yielding properties of the ebonite. 
As already mentioned, the test for electric strength is the only really 
final criterion of quality, but it can only be applied where extra high- 
tension testing facilities are available, and where accurate machining 
of the specimens can be carried out. Nevertheless, it often happens 
that the form in which ebonite is bought renders an electric strength 
test difficult or impossible to carry out. In such cases one or both 
of the other tests can bo made, with useful results. The authors 
have not obtained actual data for yield tests on very thin sheet 
ebonite, but by using a small specimen and reduced load there 
appears to be no reason why this method of test should not apply 
equally well. 

SPECIFICATION. 


The following specification is therefore suggested for tests on 
sheet ebonite purporting to be made from best Para rubber without 
adulteration :— 

Specific Gravity.—To be not more than 1-21. 

Yield Test.—A cantilever of the ebonite, 25 mm. (l in.) wide and 
10 mm. (3 in.) thick, supporting a 1 lb. weight 152 mm. (6 in.) from 
the support, shall be placed in an oven maintained at a temperature of 
70°C. The ebonite shall not yield so that the point of support of the 
weight drops through a greater distance than 15 mm. (approximately 
gin.) during 2 hours at this temperature. The distance dropped 
shall be measured before and after the test with the weight removed, 

Electric Strength—The sheet ebonite shall be tested for electric 
strength by embedding metal spheres, 51 mm. (2 in.) diameter, into 
opposite sides of the material, so that the thickness of ebonite between 
them is about 0-5 mm. An alternating P.D. with an approximately. 
sine-wave distribution shall then be put across the spheres, and the 
voltage gradually raised over a period of about one minute until 
breakdown occurs. The test specimens and spheres may be placed 
under oil during this test, in which case a specimen 100 mm. (4 in.) 
diameter willsuffice to prevent sparking round the edges. The spherical 
recesses in the test specimens must be machined out with a keen: 
cutting tool, which must be reground before the last cut is taken, 
and the spheres must be a good fit in the recesses. Before the 
rejection of any material takes place on the ground of insufficient 
electric strength, at least two specimens shall have been tested for 
breakdown, and if either of them shows the requisite strength rejec- 
tion shall not take place on the ground of this test. Under these 
conditions of test the ebonite shall show an electric strength of not 
less than 125,000 volts per millimetre (R.M.S.). 


—€——— PP 


Arc Producing Ultra-Violet Rays.—According to the 
“ Engineer” the Zeiss Optical Works, Jena, have recently pro- 
duced a rather curious form of apparatus. A so-called iron 
arc—that is, an electric arc with its carbons impregnated with 
salts of iron—gives out light rich in ultra-violet rays. Then 
screens are used, so as to cut off all the heating and luminous 
rays, leaving nothing but ultra-violet invisible radiations. 
In these pure ultra-violet radiations nearly all substances 
fluoresce ; and the light they give out is greatly affected by the 
degree of their purity, so that this provides a new and very 
powerful means of examining the chemical purity of substances. 


D 
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ELECTRIC THEATRE INSTALLATIONS.* 


BY S. BURNS. 


The electrical equipment of the cinematograph theatre, whether it 
be of a simple or elaborate type, exists primarily for the producing, 
maintaining and regulating of the arc, Two classes must be distin- 
guished, according as to whether the energy is obtained from a public 
supply or is generated at the theatre itself. Taking the first case, 
and assuming the available supply is a direct-current one then we 
have to consider the working of the arc direct from the mains through 
resistance or the transforming down by means of a suitable motor- 
generator set. If,on the other hand, the supply should be an alter- 
nating current one the motor-generator method is the only one which 
need be taken into consideration, if the installation is intended to be 
anything like a permanent one, inasmuch as an alternating current 
arc, due to its constant flickering, is nowadays looked upon as quite 
unsuitable for cinematograph work. In the first place we must 
remember that though the requisite pressure at the bioscope termi- 
nals will be in the neighbourhood of 45 volts, the fact of our having to 
supply a resistance in series with the arc to guard against a short 
circuit at starting up, and also in order that we may have a certain 
margin to work upon for control of the bioscope current, means that 
we must have an available pressure of 60-65 volts. 

Assuming a supply at 100 volts and a current of 60 amperes, the 
resistance will waste 24 kw. hrs. per hour, which at 2d. per kw. hr., is 
5d. per hour. Supply authorities charge this class of consumer at 
lighting and not at power rate. On a 220-volt circuit the loss is 60 
amperes at 160 volts, or 10 kw. hrs. per hour, and if the daily run is 
for 5 hours the annual waste would cost £130. 

To arrive at a fair comparison between the resistance method and 
the use of a motor generator, the questions of efficiency and extra 
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outlay must be taken into account, and on looking into these figures 
we arrive at something like the following conclusion. "Taking as a 
basis the 220-volt D.C. supply, the resistance will cost us £0. When 
running, the hourly consumption would be 13-2 kw. hrs., and, striking 
a fair average of 3d. per unit, the cost per hour would be approxi- 
mately 3s. 34d. To simplify matters we shall leave out the control 
gear for both schemes and assume that the cost for switch and regula- 
tor in connection with the resistance balances that for starter and 
regulator in the case of the set ; though, of course, actually this would 
not be the case. 

Alternately, then, our price for a suitable motor-generator set 
"would be approximately £45. The generator would be a 65-volt 
60-ampere machine, and with, say, a combined efficiency for the set 
of 68 per cent., we get à consumption per hour of 5-75 units, with an 
hourly running cost of 1s. 4d. ^ This saving of 1s. 113d. per hour will 
wipe out the extra £36 initial outlay in twelve weeks, and this on the 
moderate basis of a 5 hours’ daily ran. 


With regard to the type of machine, the generator should be either 


a shunt or a level compounded machine if it is intended that it shall 
supply current to à lighting main as well as current for the bioscope 
arc; but as the very fact of a motor generator being installed at all 
means that a Supply Company $ lighting main is at hand, the lighting 
should be obtained from that source. This is desirable on the score 
of reliability, quite apart from the fact that it, of course, allows of a 
smaller capacity generator being installed than would be the case 
were it required to provide this extra load. Usually, then, the 
generator supplies the bioscope arc onlv, and in that case it should be 
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of the reverse compound-wound type. The reverse compound 
generator has been specially designed for this class of work, and its 
advantage over either the shunt or the level compound-wound 
machine is at once seen from the diagram shown in Fig. 1, where, 
for purposes of comparison, the characteristics for each winding are 
shown plotted together. The fact of the shunt winding being 
opposed by the series winding, results in a very drooping charac- 
teristic. The normal working current limits are shown marked on 
the curve (A to B). Any variations in amperage due to voltage 
fluctuation are not anything like so considerable as with other 
windings, and in fact on the reverse compound generator in the case 
shown, à 10-volt variation would result in a variation in current of 
13 amperes, as against about 25 amperes on a shunt machine. Then, 
again, this type of generator is superior in its self-regulating proper- 
ties, because as the arc lengthens, due to the gradual burning away of 
the carbons, the E.M.F. across it rises, consequently the operator is 
relieved almost entirely of the constant regulating of voltage which 
is invariably necessary waerever a sbunt or level compounded 
generator is installed. It must be remembered that this type of 
generator is quite unsuited for carrying a lighting load. When 
current is required for ordinary lighting circuits. but where the 
bioscope arc comprises the greater proportion of the total load, a 
simple shunt generator should be adopted ; but where the conditions 
are reversed, and the lighting circuits taking the heavier proportion 
of the current, a level compound generator is the better scheme, 
inasmuch as a constant voltage is thereby ensured between no-load 
and full-load. Of course, it would be undesirable to instal a genera- 
tor capable merely of supplying the current consumed by the arc, 
and it is on that account that our calculations so far have been based 
upon a 60-ampere machine, that is, on a machine capableof about 
25 per cent. overload. In choosing the capacity of our generator, it 
is well to be advised as nearly as possible as to the length of “ throw," 
i.e., the length from front of operator's box to the screen, and to 
bear in mind that the current required for the arc will be approxi- 
mately :— 


For 30/50-ft. throw | .................. 40/50 amps 
?9 50/60 99 99 ce eee eee eee ee eee 50/60 »» 
Sc400 TO as: Sok COLS auti qns 60/65 ,, 


The choice of motor is a simple matter, inasmuch as we have merely 
to provide a machine, direct or alternating current as the case may be, 
of the requisite h.p. to ensure our generator developing its full rated 
output at its designed full load speed. The two machines are rigidly 
coupled together on a combination bedplate. Of late, many reliable 
makers have put upon the market sets provided with beds made up 
of channel iron suitably stayed together, and if one machine be of 
smaller dimensions than the other, with suitable cross pieces provided 
to which the feet of the smaller machine are bolted. This makes up 
& satisfactory type of bedplate, and the trouble it was at first conten- 
ded it would give rise to due to excessive '' sing," has proved non- 
existent, provided the channel iron base is properly grouted into 
a reasonably good foundation. 

The set should be in a special compartment in the basement with 
a proper concrete foundation. Brushgear troubles will be obviated 
by avoiding undue vibration. It is not a good plan to place the set in 


the operator's box, as a continuous humming noise is always objec- 


tionable to an audience. Owing to its fire-proof construction, such 
a room possesses all the properties of a very good “ sounding box.’ 
In a particular instance a single phase motor was used and set up à 
loud “hum,” This was considerably improved by changing the 
motor for one on which the slots were arranged slightly skewed out 
of line with the rotor shaft. 

The motor control gear may, of course, be fixed in the basement 
along with the set, and as this will usually mean that it is quite 
hidden away, there is no reason why anything in the shape of an 
elaborate panel should be furnished. Both the motor and generator- 
control gear are often bunched together on a single board fixed in the 
operating box, even though the motor generator is situated some 
distance away. 

To bring the whole of the switchgear under the operator's direct 
control is obviously a distinct advantage, and it should be borne in 
mind when fixing upon the position of the panel in the box that the 
operator, whilst winding the film with his right hand will require the 
regulator handwheel on the panel to be within easy workable dis- 
tance of his left. 

A steadying resistance, absorbing about 10 per cent. of the voltage, 
is necessary. Also, at the moment of striking the arc, the current 
must be reduced to a safe value, usually about one-third of the normal 
working current. With whatever type of generator, providing the 
load comprises the arc circuit only, a light wire wound resistance of 
about 0-16 ohm is all that need be provided, as this reduction in 
voltage at. “ striking up ," and also any necessary regulation on the 


' are can be obtained by means of the existing generator field rheostat, 
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But where the generator is responsible for a lighting load also, and 
where consequent] y the field rheostat must remain in a more or less 
fixed position in order to keep the voltage of these lighting circuits 
constant, a bioscope regulator is supplied. This should allow of a 
regulating range of about 10 amperes, that is, from 5 amperes below 
to 5 amperes above the normal working current, with 10 or 14 con- 
tacts. In this way the operator can first obtain approximately the 
correct regulation with the field rheostat, after which the finer 
adjustments can be obtained by moving the handle of this auxilliary 
regulator. With a reverse compound wound generator, it would 
be in no wise detrimental to supply this regulating resistance 
in place of the ordinary steadving resistance stipulated above and, in 
fact, in many a case that is done. 

Every well-designed installation should have an emergency 
resistance for use in case of breakdown. It should be designed so 
that continuously rated, it will not develop a temperature of more 
than 200 C., and it can be situated in any convenient place in the 
building, whether it be in the basement or the garret, if set upon a 
fireproof sheet base. When this resistance is supplied it is usual to 
replace the D.P. generator awitch on the pancl by a D.P. switch 
known as the "change-over" or “ generator and emergency 
switch." This ensuresan instantaneous * change-over " when neces- 
sary, and in the case of a theatre situated in a district with a public 
supply, is all the control apparatus which need be supplied with the 
“ emergency." 

As a matter of fact, however, a very great number of these theatres 
have been opened up in small mining villages and places of that kind 
where the supply is more often obtained from a local colliery or 
ironworks, and where perhaps the supply is on that account some- 
what limited. — Where, conditions of this kind exist it would not be 
wise to allow the instantaneous switching on of what would be a 
comparatively heavy load, and to guard against this it is necessary 
to adopt some arrangement whereby the load may be switched on 
gradually. Some makers favour the provision of a regulating handle 
and contacts similar to the bioscope regulating resistance which we 
have just considered, or again the fitting of single pole switches— 
usually four in number—by means of which the load can be taken 
over in foür steps, but neither of these schemes is really necessary, 
because" when working through resistance off the mains a series 
regulator for are-striking becomes essential. The two resistances are 
therefore gonnected in series, and the whole of the regulator is put in 
circuit before throwing over on to the mains. 

Should the supply be^alternating, the cheapest scheme for an 
* emergeney " isa single-phase transformer of the necessary capacity. 
The alternating current supply will invariably be a three-phase one, 
but a transformer connected across one only of the phases, particu- 
larlv as it will only be in use at infrequent intervals, meets all require- 
ments. If. however, as often happens, the supply authority will 
not allow this scheme to be adopted, giving as their reason the un- 
balancing of the svstem which results, a three-phase interconnected 
star balancer should be supplied. As has already been pointed out, the, 
alternating-current arc cannot be looked upon with any degree of 
satisfaction, but, of course, in a case of breakdown or other emergency 
the consumer must make the best of the conditions which he is thrown 
back upon. Another item which may be fitted to the panel, and at a 
practically negligible extra cost, is à no-volt release of the “ push- 
button " type for remote control of the motor starter. 

Latterly it has become at a standard practice to supply a very 
small motor, usually about ,!, hp., bv means of which, through a belt 
drive, the film winding operation is carried out. "This motor is 
usually wired from tappings taken from the generator circuit, on the 
bioscope side of the bioscope switch. This method of connecting up 
is favoured on the grounds of cheapness, and is quite safe. providing 
the usual procedure of striking and regulating the arc before starting 
up this motor is strictly adhered to. If. however, tappings can be 
convenientlv taken from the supply mains, that is the safer scheme, 
and one that should be adopted. 

The question as to whether a motor gencrator or an engine-driven 
set should be installed, and, if the latter, whether the fuel will be 
gas or oil, is usually settled by prevailing local conditions. 

The installing of an engine- driven set, which means that the theatre 
will be equipped with an ‘independent generating unit ‘of its own, may, 
under normal condition, be looked upon as more economical than the 
motor-generator set scheme, in that it ensures a comparatively low 
cost per unit for current consumed, but this argument alone is quite 
inadequate to justify its adoption in every case. The capital outlay 
is greater, and when we consider that the proposed theatre may or 
may not prove itself a paying concern we are obliged to look into 
the question, not only of running cost, but also that of the prob- 
able length of use we shall get out of the plant. 

Where current cannot he obtained from a supply company, but 
where a gas service is convenient, a gas engine set may in the majority 
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of cases be properly decided upon, but even then there are cases where 
the suppliers’ charges are exorbitantly high from the point of view of 
this class of consumer, and where the question arises whether the: 
probable saving which would be effected merits the extra layout 
necessary to cover a small gas-producer plant, or again, whether in 
such circumstances the gas-engine scheme should not be passed over 
in favour of an oil fuel set operating on petrol or paraffin. 


In a particular instance, with gas at 2s. Id. per thousand, and 
allowing for all attendance, renewals, depreciation and interest on 
capital charges, the cost per unit worked out at something less than 
lid. Assuming a 220-volt D.C. supply available at 3d. per unit, 
this works out approximately in the ratio of 1: 4-4 for the cost, if a 
bank of resistances had been used, or 1: 1-7 with a suitable motor- 
generator, 

The prime cost of the generator, for instance, will work out very 
much heavier, and as an example we might take the case of the belt- 
driven generator just mentioned. The difference in cost between this 
and a belt-driven generator, and a generator of equal capacity but 
suitable for direct coupling would be approximately £50, whereas for 
an extra of £10 to £15 on the price of the engine an oil fuel engine 
could be obtained, suitable for either petrol or paraffin, which would 
be satisfactorily coupled up to the higher speed generator. Even 
if the gas engine running costs work out to slightly better advantage, 
it might in cases be questionable whether this advantage was such as 
to merit the extra layout of this £35 to £40. There are several 
undoubted advantages peculiar to the oil engine, amongst which 
the question of speed is not the least important. 

In what follows the different schemes are compared with the cost 
of taking energy from a 220-volt D.C. supply at 3d. per unit, It is 
assumed that we require 70 amperes at 65 volts within the building, 
and that the bioscope arc is running 150 hours per month. This 
means that the running cost per month, with resistances, works out 
at £29 


1. Motor-generator.—-The total primo cost, including switchgear; 
is £72. Taking a combined efficiency for the set at 66 per cent., 
depreciation at 10 per cent. per annum, and renewals, lubricating 
oil, etc., at 3s. 6d. per month, we have a running cost over that period 
of £13. 15s. There is a net saving, therefore, in one month, of 
£15. 5s., which means that the apparatus effects a saving equal to its 
prime cost, and thereby pays for itself in 19 weeks. 


2. Gas Engine Working on Town Gas, at 2s. 6d. per Thousand.—This, 
with belt-driven generator and generator switchgear, has a prime cost 
of £116. Taking 10 per cent. per annum for depreciation on the gas 
engine, setting aside 6s. 8d. per month for renewals, &c.,and assum- 
ing 20 cubic ft. of gas per brake horse-power hour, the monthly 
saving is £24. 15s., so that the prime cost is paid off in almost 
exactly the same time as that of the motor-gencrator, t.e., 19 weeks. 


3. Direct-cou pled Gas Engine Set (the engine itself being the same 
as in the last case).— The prime cost of generator is 150 per cent. higher 
than for the belt driven one, and with depreciation and renewals 
charges as before, the resultant monthly saving is £24. 8s., so that 
25 weeks' running will wipe out the total cost. 


4. Direct-cou pled Oil Engine Set (operating on petrol).— Prime cost 
is £130, comprising approximatelv £95 for engine, &c.; £24 10s. 
for generator, and £11 for switchgear. The length of life of 
the engine is somewhat shorter than in the other cases con- 
sidered, so that the depreciation charge represents 12] per 
cent. per annum. With the fuel consumption at 0-7 pint 
per brake horse.power hour with petrol at ls. 4d. per gallon, 
and with 7s. for renewals, &c., we effect à monthly saving of 
£20. 6s. and the £130 is therefore, spread over 254 weeks. The same 
set, operating on ordinary paraffin at Sd. per gallon, gives a somewhat 
better result. A gas producer plant would never be installed along 
with a smell set such as we have just considered, but only in cases 
where the generator would be called upon to carry a heavy lighting 
load in addition to that of the bioscope arc. For use with travelling 
theatres an easily portable self-contained unit is necessary. For 
obvious reasons an oil-fuel set is therefore the correct thing, and is 
nearly always used. 


The Bioscope.—Though, of course, strictly speaking, the bioscope, 
or at least the mechanism other than the lantern, does not come 
within the province of the electrical engineer, a few interesting details 
may be mentioned. It is not, perhaps, generally known that the 
movement of the film through the film-gate is an intermittent and 
not a continuous one, it being essential that each separate picture 
should teni quite stationary for a certain fixed period, usually 
about yj second. Again, experience has taught that to obtain a 

“ rock-steady "' picture, considerable improvement is effected if the 
number of revolutions of the shutter is doubled so as to intercept the 
light and the film not once only per picture as formerly at the instant 
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when the film moves forward from one picture to the next, but once 
during the stationary period also. It is to carry out the double 
function of moving the film, and governing this action of the shutter 
that the '* Maltese Cross ° is used. 

Another interesting feature is the automatic fireproof shutter 
which intervenes between the film when not being wound, and the 
lanterh as & preventative against the heat thrown out by the arc 
causing the film to fire. It is only when the film is stationary that 
there is any danger of its becoming ignited, and this shutter is there- 
fore arranged automatically to open so soon as the film has accele- 
rated to what is a safe speed. 

Yet another interesting point is the slip-gear which is fitted in 
connection with the bevel gearing through which the spool spindle is 
rotated The operating handle has simultaneously to carry out the 
two functions of drawing the film through the gate as already con- 
sidered, and also the winding of the film on to the receiving spool. 
The speed of the film is constant, whereas the speed of the receiving 
spool is gradually accelerated, due to the gradually increasing dia- 
meter of the film roll, some such arrangement of slip gear on the 
receiving spool spindle is essential. 

Extinguishers are, of course, fitted on each side of the film gate. 
These consist of close-fitting traps, through which the film is drawn, 
and which will effectually choke the flame if a film “ fires.” This 
means that if we deliberately ignite a film at the most vulnerable 
point, i.e., in or near the film gate, the flame would only travel in each 
direction so far as the extinguisher, and 18in. or 20in. of wasted 
film would be the extent of the damage. 

As regards the lamp, all are of the hand-feed type, and practically 
constructed to à standard design. It might be noted that by means 
of the four adjusting screws provided, it is not only possible to raise, 
lower and swivel the whole lamp, and to regulate the length of the 
arc, but also to move the point of the upper carbon in any direction, 
and thus allow for adjustment when the arc is showing a tendency to 
creep round the edge of the lower carbon. 


ELECTRIC STREET LIGHTING AT NORWICH. 


BY J. R. DICK. 


The extension in the use of metal lamps for public lighting 
is a striking feature in the more recent progress of supply 
undertakings. In the majority of cases electricity is used 
for street lamps only in those districts where the ordinary 
distributors are available, but some of the smaller towns and 
one or two Metropolitan boroughs have pursued a more enter- 
prising policy and have adopted electricity as an illuminant in 
every street. This implies the laying of special mains in 
certain districts, but the financial results appear fully to 
justify this additional expenditure. Amongst the great pro- 
vincial towns, however, the city of Norwich is one of the first 
to recognise the wisdom of dealing with the problem of electric 
street lighting on comprehensive lines. Many others would, no 
doubt, be equally ready to take a similar step were it not for 
the difficulty in finding the necessary capital. 

This difficulty is not due to the uncertainty of earning 
profits on public lighting at competitive prices, even where 
special mains have to be laid, but is mainly in consequence of 
the objections raised by the Local Government Board to the 
granting of loans for the purpose. Their attitude has some- 
times been so unreasonably prejudiced against electric street 
lighting at public inquiries for loans that one could almost 
imagine the inspectors had been briefed by the gas interests. 
This antipathy to electricity for street lighting results either 
in the refusual of à loan on any terms or the restriction of the 
period of repayment to a ridiculous extent, and one which 
has no relation to the actually proved life of the equipment 
required. 

From a glance at the figures given later, the unsoundness 
of this obstructive attitude will be apparent. At all events, 
the finance of the scheme for superseding all the gas lamps now 
being completed by Mr. F. M. Long, of Norwich, has no reason 
to fear criticism, although it did not actually have to stand the 
scrutiny of a public inquiry. The profit-earning possibilities 
of Mr. Long's scheme were so fully demonstrated that the 
Norwich City Council, when the opportunity offered, did not 
hesitate to pay for the public lighting equipment out of the 
revenues resulting from the operation of the general supply 


business. By providing the capital in this way the electricity 
department secured the valuable cumulative effect of making a 
permanent profitable addition to its load, and maintaining a 
conservative financial position. Some critics may think that 
although this plan avoids facing the L.G.B. prejudice, it in- 
volves putting too many eggs in one basket. In the circum- 
stances, however, the American millionaire's view of this type 
of investment would be endorsed, as the basket is well watched. 
The attractiveness of the Corporation scheme is not merely 
superficial. In other words, the public lighting department is 
not robbed to swell the receipts of the supply department, but 
the soundness of the co-operation between them is based upon 
the principle of giving everywhere at the same cost a better 
light than that formerly provided by the gas company. 

The total number of lamps to be dealt with in the city 1s 
about 2,400, their respective numbers and candle-powers being 
estimated in the first instance as follows: 1,522 of 50 c.p., 
842 of 75 c.p., 33 of 100 c.p.. and 3 of 200 c.p. 

The work of conversion is being spread over three years, and 
the major part has already been completed. Thus at the end 
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of October, 1912, the following were the numbers of electric 
street lamps in use : 937 of 50 c.p., 754 of 75 c.p., 38 of 100 c.p., 
7 of 200 c.p., and 15 double-arm brackets with 50 c.p. lamps, 
a total of 1,751. 

The Norwich undertaking, dating back some 18 years, has 
been consistently successful, originally as a company and now 
under municipal control, with Mr. Long as engineer during the 
whole period. Electricity for private lighting, &c., has been 
so popularised that already there are over 5,600 consumers 
connected to the mains. In consequence of the liberal way in 
which distributors have been laid, wherever there was a reason- 
able possibility of business, approximately three-quarters of 
the street lamps can be supplied from ordinary services. For 
the remaining quarter special mains are being laid, and it is 
obvious that this relatively small proportion increases the 
success of the scheme. An undertaking of more restricted 
growth would naturally be faced with the necessity of a much 
heavier outlay on new cables, for the complete lighting of the 
streets and its probable profit-earning would be less. 


THE ELECTRICIAN, MARCH 7, 1913. 


1005 


Considerable thought was given to the type and sizes of 
the new cables required at Norwich. "There were no existing 
-ducts available for drawing in the special cables, so that it 
was decided to have throughout paper-insulated lead-covered 
-and armoured cables laid direct in the ground. In the poorer 
quarters of the city, where the street lamps are likely to be 
the only load, the cable is 7/20 twin if supplying a fair number 
-of lamps and 3/20 or 1/18 twin if supplying only one or two. 
Where there is a prospect of some private lighting, three-core 
-cables are employed in which the conductors are 7/16, 7/16 and 
7/20. The distribution generally is on the three-wire direct- 
‘current system, but the side streets in which these new cables 
-are laid are tapped off the distributors in the main road, as two- 
wire branches, alternately of positive and negative polarity, 
.and balanced against each other just as if they were large con- 
sumers. The public lamps are fed from one of the 7/16 cores 
and the 7/20, which 1s the switch wire. This arrangement 
leaves the pair of 7/16 conductors everywhere free for small 
Services to those householders who may have been attracted 
by the proximity of the supply when advertised before them so 
-effectively every night. 


Fic. 2. 


Of the proportion of lamps completed by October, 1912, 
:there are 426 fed from special mains; the lengths and sizes of 
‘these were 7/16 three-core 9,072 yds., 7/20 twin 3,587 yds., 
1/18 twin 3,420 yds., 3/20 twin 600 yds. 

It will be seen that such a scheme is inexpensive, but pos- 
.Sesses sufficient flexibility to meet the case of the occasional 
-small consumer in poor districts. 

The type of fitting (Fig. 1) used throughout 1s a neat swan 
neck bracket with ornamental scroll, made by Lucy & Co., 
Oxford, having the lamp suspended from a hood provided with 
a vitreous enamel reflector. The shape of this reflector is 
-designed for the best distribution of light with the usual 
heights and distances apart. The daylight effect, although 
there is no globe, is pleasing; in actual use, the loss of light 
through absorption in the globe, is avoided, and a substantial 
saving of labour in cleaning is secured. 

The old gas lighting posts are used for the new brackets, 
except where space was required in the base for the accommo- 
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dation of a time switch ; in such cases special posts (illustrated 
also in Fig. 1) with roomy bases are employed. On most of the 
tramway routes the gas posts are discarded and the electric 
brackets are fixed at a height of 12 ft. to the tramway stan- 
dards, which are about 40 yds. apart. The supply circuits in 
these cases consist of overhead wires supported on the trolley 
wire brackets at a height of 24 ft. (Fig. 2). Some of these 
overhead circuits are switched on by hand in groups of about 
10 on each circuit. In other cases time switches are employed 
for controlling the groups. 

In some positions, principally at the corners of cross streets, 
it is found that the tramway standard is not conveniently 
situated for effective lighting, and special 44 in. steel posts have 
to be erected for carrying the brackets (Fig. 3). Overhead 
wires on new steel poles are used on some of the semi-rural 
roads on the outskirts of the city and also for the lighting cir 
cuits in lanes running behind the gardens of houses whose prin- 
cipal frontages are on other streets. The overhead system 
is subdivided into sections, which are protected by fuses. 

The variety in the types of fitting and the supply circuits is 
dictated by the desirability of minimising the amount of 
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labour in switching. Owing to the absence of a globe on the 
fitting, and the provision of reflectors of vitreous enamel, 
the actual cleaning is a simple matter, and an attendant can 
clean far more lamps per week than he can light and extinguish 
by hand switches. Time switches judiciously used were there- 
fore found to offer considerable advantages in securing low 
costs of attendance. Ofcourse, time switches have to be visited 
periodically for winding and resetting, but.this is done in the 
day time when the reflectors are cleaned. In deciding upon the 
type of the switch on each fitting, a definite round was first 
planned for the lamp-lighter. As many lamps as possible are 
allocated to hand switches along the routes of existing distri- 
butors, which serve them direct. Occasionally odd lamps in 
side streets are switched on with one of the fittings in the 
main road. Each lamp-lighter deals with the maximum 
number possible of hand-switched lamps in the time allowed 
for lighting up. On his round he also has an opportunity of 
seeing whether the circuits controlled by time switches are 
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satisfactorily lit. Along the other roads, with existing distri- 
butors, individual time switches are used, accommodated in 
the bracket itself. In many cases, these small time switches 
control one or two additional lamps on the “ tail-pieces ” of 


» 
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mains laid specially for public lighting down side streets. They 
are then usually fixed. in the bases of the new lamp columns 
standing at the junction with the main street. Provision 1s 
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also made in these bases for looping into a dividing box the feed 
wires and the branch circuit operated by the time switch. 
The hand switches on the brackets are of the standard 
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e Lamps with hand switches. 


A Time switch pillars. 


Lamp-lighters route for hand switching. 
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watertight design with external lever, which is operated by a 
hooked pole. Double-pole fuses are an integral part of the 
design of these watertight switches, and as there is so little 
difference in price, when fuses only are used instead of switches, 
it was decided to adhere to the latter, even for those fittings 
which are connected to time-switch circuits. Where a time 
switch is used, there is not much difference in the appearance 
of the fitting (Fig. 4). A somewhat larger box is provided, in 
which are placed the time switch and a protecting “ Zed” fuse of 
3 amperes’ capacity. The box has a hinged lid fastened by a. 
screw with a triangular head, and can only be opened with a 
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» time switches in brackets. l 
on tram poles with s.p. fuses only. i 
with circuit time switches in base of posts. - 


Distributing mains. 1 
Special 3-core mains. one core being lamp wire. 
Overhead lines. 
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special clock key, A rubber gasket joint keeps the box water- 
tight. All the fittings on tram standards and other overhead 
poles are protected by “ Zed " fuses mounted in small water- 
tight boxes attached to each bracket. Where it makes for 
convenience and cheapness a larger design of time switch 
placed in a neat little section pillar (Fig. 5) is used for control- 
ling groups of 10 or 12 lamps, either on ordinary bracket 
fittings or on tramway poles. 

The problem of deciding to what extent it is advisable to 
use time switches is one that requires a good deal of considera- 
tion. The point of primary importance is to select a design 
of switch which will be free from failures and breakdowns. 
There are not many types in existence that can be combis- 
tently relied upon, but the one selected at Norwich (Venner & 
Co.’s) has given good results. One obvious case where time 
switches are advantageous in any public-hghting scheme is 
for the control of small detached groups of lamps, which would 
otherwise require a special journey of the lamp-lighter, or 
possibly the payment of an additional man. Their second and 
more important field of usefulness 1s when they are intelli- 
gently co-ordinated into the general scheme of lamp control as 
at Norwich. To determine whether the time switch will prove 
superior to the hand switch a little balance-sheet must be 
drawn up for each set of conditions. In favour of the time 
switch one must put down the saving in the wages of atten- 
dants, their number being then fixed by the maximum number 
of fittings they can deal with each day, inclusive of cleaning, 
clock re-setting and adjustments, &c. On the debit side there 
are the extra interest and sinking fund for the capital invested 


‘in the time switches themselves, and the extra cost of the 


fittings. A certain sum must also be provided for repairs,’&c., 
in the test-room. The following summary of the lamps 
already done will show how the different varieties of fitting 
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have been selected in order to embody the principles outlined 
above :— 
No. of lamps connected to ordinary distributors ............ 1,070 


2s » fed from specially laid mains ................... 426 
vis » fed from overhead lines on tram and other 

DIM" 255 

switched on by hand .................. eese 370 


These are controlled by 278 hand switches, 257 single and 21 
group. i 

The number of lamps on small time-switch circuits is 1,171, 
682 switches being placed in the fitting and 99 in the base of the 
post. 

The number of lamps on large group time switches is 205. 
‘These are accommodated in 18 switch pillars, and 3 wall boxes. 

In the map of a typical district (Fig. 6) the route of a lamp- 
lighter is indicated and the method of lighting each lamp. 
The class of each main is also shown, and from a little inspec- 
tion of this characteristic quarter of the city it will be seen 
that the majoritv of the lamps are supplied from the existing 
network. In fact, out of a total of 88 lamps there are only 
11 connected up to the new public-lighting cables, and 17 to 
new overhead lines. On the tramway route it will be ob- 
served that, for cheapness, it was better to run overhead wires 
instead of servicing each lamp off the underground distributor 
that was available. 

The capital cost of a general public-lighting scheme (such as 
at Norwich) would differ somewhat in various towns, but the 
following figures will be of interest to those who contemplate 
making a similar change. For the fittings themselves, the 
figures of 16s. for the complete bracket with hand switch and 
17s. for that with time switch box, may be taken as applicable, 
even with the present high prices of raw materials. The exist- 
ing gas-lighting posts, where suitably situated, were acquired 
from the gas company at £1 each, inclusive of the gas bracket. 
This appears to be a generous arrangement for the company, 
as a new post of better design can be bought for 25s. Where 
speclal bases are required for time switches the cost of a post 
with fitted door would be 35s. 

The time switches form a large item in the capital account. 
On the sliding scale for quantities, on which they are sold, 
the price worked out at 32s. for the number necessary. It may 
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be well to state here that in the writer’s experience the high | 


‘cost of time switches is a factor which has largely prevented 
their extensive use for public lighting. It is difficult to 
‘see how it can be very materially reduced while insisting on 
the essential feature of reliability, but if it were possible, 
there is little doubt but that the automatic switching system 
would be used almost universally for side streets. Meantime 
the question must be decided in each case on the actual saving 
in attendance as against the specific annual charges for the 
‘switch and its particular fitting. 

The choice of the type of service box, where several thousand 
joints have to be made, is not one to be lightly dismissed. 
The question of reliability comes first, followed naturally by 
the necessity of keeping to a reasonable cost. Fortunately 
both these conditions are satisfied by the box in use at Norwich, 
which is of the cast-lead type, made by Lucy & Co., Oxford, 
and costing approximately 5s. each. A jointer with ordinary 
skill will make a joint on a box of this kind that will be prac- 
tically as watertight as the lead sheath of the cable itself, and 
probably in as little time as a cast-iron box would take. The 
protection afforded by this mode of jointing was fully demon- 
‘strated during the disastrous floods of last summer, when the 
Streets were under water for many days, without the failure of 
a single joint. The cost of labour per fitting in servicing off 
the ordinary distributors, including the erection of the bracket, 
was approximately 8s. 5d., from which 1t will be seen that the 
tvpe of box selected certainly did not contribute unduly to the 
labour charges. 

Regarding the capital outlay on new public-lighting mains, 
it is somewhat difficult to differentiate this from the cost of 
those mains which have a considerable speculative value for 
future domestic lighting. Up to the present the average 
figure for the work inclusive of everything—posts, brackets, 
lamps, laying mains, making good pavements, &c.—comes 


E 


. 
n————— Lü——————— Ó—ÓÓÉomd 
RENE p DUUM c Han. i a aii. iii i. i n A SSS 


out at £5. 12s. per lamp. In this figure the public-lighting 
scheme has been debited with a proper proportion of the cost 
of the new distributors that are also available for private 
consumers. 

For the lamps on brackets attached to tramway and other 
overhead poles the cost comes out considerably less, the 
figure, inclusive of services and all incidental expenses, not 
exceeding £2. 10s. per lamp. 

The capital cost of the whole scheme will probably be about 
£15,000, all taken out of revenue, as already stated, and the 
expenditure spread over three years. 

To conclude this description, a few notes may be given on the 
most interesting question of all—i.e., the probable profit and 
loss account of the scheme. 

The conditions on which the electricity department under- 
took the conversion from gas were that they would retain the 
price of £3. 3s., less 2] per cent., per lamp (irrespective of 
candle-power), being the same as that charged by the gas 
company. Since then a further discount of 8 per cent. has 
been given, bringing the net figure down to £2. 16s. 1d. From 
the schedule already given it will be seen that the majority of 
the lamps are of 50 c.p. and 75 c.p. By actual tests it was 
found that the average candle-power per fitting furnished by 
electricity was 60, as against 44 with gas. There is thus a very 
material improvement in illumination as a result of the change. 
Although no distinction is at present made between lamps of 
different candle-power, it is probable when the work is com- 
pleted that à new schedule will be prepared with different 
rates for lamps of the various sizes and that even better terms 
may be given for the 50 c.p. type. ; 

After a year's experience, the cost of attendance for clean- 
ing, lighting and extinguishing is found to be about 5s. per 
lamp. "There are now over 1,750 electric lamps in use, which 
are attended to by seven men. As explained above, each has 
to deal with a full round with hand switching, as well as to 
attend to lamps on time switches. The repairs and main- 
tenance of the time switches are not expected to exceed 2s. each 
per annum. The lighting hours are 4,000 per annum, and it is 
expected that an average life of 2,000 hours per lamp will be 
obtained, which will bring the cost of renewals for each bracket 
to a figure not exceeding 5s. 6d. per annum and less in the 
future. 

The statistics here given afford conclusive evidence that 
| the scheme is likely to be profitable to the city generally. 
| What the actual amount of profit would be is, of course, depen- 
dent on the costs of current with which it is debited, but there 
is no doubt as to a substantial balance on the right side. In 
all probability this balance will be used in the near future to 
| effect a considerable saving in the city’s street lighting, as 

there is no object in an electricity undertaking, otherwise so 
successful, charging more than is necessary for a public utility 
of this kind. It is hoped that the facts and figures of this 
noteworthy enterprise will prove of some service to those who 
are dealing with similar schemes. 

The author's best thanks are due to Mr. Long for his courtesy 
and kindness in furnishing most of the information given in 
this article. 


RECENT DEVELOPMENTS IN THE STREET LIGHTING 
OF MANCHESTER.* 


BY S. L. PEARCE AND H. A. RATCLIFFE. 


Summary.—The street lighting of Manchester and the competition 
between gas and electricity are referred to generally. A description is 
given of a high-pressure gas and of a flame-arc installation. An account 
is given of the photometrie work undertaken and comparisons are made 
between the rival systems. Relative costs, the physiological problems 
and the various types of globes, diffusers and reflectors are discussed. 
Sundry conclusions are stated. 


The first installation of arc lighting in Manchester was carried out 
in the early part of 1897. A number of 500-watt '* open-type ” arc 
lamps of the short-hour double-carbon type, suspended about 22 ft. 
above the ground, were erected. 


* Abstract of a Paper read before the Institution of Electrical Engi- 
neers. 
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In 1904 the original “ open-type " ares were superseded by 600- 
watt and 900-watt lamps of the single-enclosure type, suspended 
some 18 ft. 6 in. from the ground and burning 100 hours without re- 
trimming. 

At or about that time a limited number of intensified gas lamps 
had been placed on the streets of Manchester, and a report was pre- 
sented by one of the authors giving some comparative results of the 
two systems of illumination. The report was reprinted in THE 
ELECTRICIAN of November 4, 1904, and led to a good deal of dis- 
cussion. The year 1906 marked the beginning of the supersession 
of the single-enclosure type of lamp by the magazine flame arcs. The 
change-over was nearly completed by the end of 1911, and the result 
has been a very substantial improvement in the illumination. 

Having regard to the size of the city, it will not be disputed that 
the amount of street lighting, totalling only 114 lamps, is ridiculously 
small. This state of affairs has been due to the fact that up to a very 
recent date the Gas Committee of the Corporation has been the street- 
lighting authority for the city of Manchester. 

On October 2, 1912, the City Council brought about a change by 
placing the control of the lighting of the streets under the authority 
of a Street Lighting Committee, consisting of five members of the Gas 
Committee, five members of the Electricity Committee, and five 
members appointed by the Nomination Committee, being members 
of neither gas nor electricity committees. 

Up to March 31, 1912, it was generally understood that the price 
charged for gas for public street lighting was 2s. 3d. per 1,000 cubic 
feet. A reduction was made at and from the last-named date to 
ls. 6d. per 1,000 cubic feet. Arising out of a proposal to extend the 
high-pressure gas-lighting system down  Mosley-street, the City 
Council on Februarv 1, 1911, definitely authorised a scheme of com- 
petiticn between the two rival illuminants. Mosley-street was allo- 
cated to the gas department and Portland-street to the electricity 
department. No restrictions were placed on either department ; 
each was to do its best. 

This Paper is more particularly concerned with the comparative 
results of Princess-street and Portland-street, which may be regarded 
as typical examples of modern street lighting by high-pressure gas 
lamps and high candle-power flame arcs respectively. 


THE Gas INSTALLATION IN PRINCESS-STREET. 

Four Keith high-pressure lamps were suspended in Princess-street 
at the same height above the roadway as the arc lamps. namely, 
27 ft. 6 in. The distance between the lamps varied from 95 ft. 6 in. 
to 118 ft. 9 in., but 106 ft. 6 in. may be taken as approximately the 
average. ' 

Each lamp contained three inverted burners, and clear globes were 
used. At normal pressure each burner was rated at 1,500 c.p., or a 
total of 4,500 c.p. for the complete lamp ; but, as will be seen from 
the test results, the maximum candle-power obtained was only about 
half this figure. 

As originally installed the lamps were fitted with traversing and 
lowering gears; but these were apparently not successful, as the 
lamps were at a later date fixed permanently in position. The flexible 
gas-supply tubing was also replaced by rigid galvanised gas barrel. 

Princess-street is 60 ft. wide, and as the lamps were on an average 
only 106 ft. 6 in. apart, the resulting illumination was very good, and 

far superior to any previous example of high-pressure gas lighting in 
Manchester. 


THE Arc LAMPS IN PORTLAND-STREET. | 


The central suspension system was chosen for the lighting of Port- 
land-street. In addition to low initial costs the central lighting 
system has the following advantages, which appear to outweigh 
certain known disadvantages :— 

(a) The distributing mains can all be kept to one side of the street. 

(b) No separate lighting standards are required on the street pave- 
ments, with consequent advantage to pedestrian traffic. 

(c) A more even illumination is obtained. It was deemed advis- 
able to aim for a high standard of mininium illumination, viz., some- 
thing of the order of 0-05 foot-candle. 

The length of Portland-street is 1,751 ft. and its width 66 ft. 
Sixteen 550-watt lamps, working four in series on the 200-volt mains, 
have been erected. Owing to the positions at which certain import- 
ant side streets intersect the main street. the distance between lamps 
varies from 114 ft. to 124 ft. Eight of the 16 lamps are run on an 
all-night circuit, and the remaining eight are switched off at 11 p.m. 
The lamps are so arranged that, when all 16 are burning, the lighting 
is balanced across the three-wire distributing mains; but after 
11 p.m. the remaining eight lamps are connected to one side of the 
system only. The switching " on " and “ off” is automatically con- 
trolled by time switches, provision being made to avoid interference 
with the latter when any lighting outside normal hours is required. 
With six exceptions, which called for the use of the tramway side 
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poles with extended arms, the arc lamps were suspended 28 ft. above. 


the level of the street by means of two wrought-iron straps, from two 
steel wires of ;5. in. diameter placed 14 ft. apart, one above the other 
in a vertical plane. Under these conditions the swinging of the span 
wires is largely counteracted. The lamps are fixtures, in 80 far as no 
provision has been made for lowering or drawing them to the side of 
the street. All trimming has therefore to be done from a tower 
wagon. 

There are two lines of trsmway metals laid in Portland.street, one 
of which, however, is seldom used, and little or no dislocation of the 
traffic occurs even when the tower wagon has to be called out in the 
daytime. So far no difficulty has been encountered in trimming or 
even changing the lamps during the busiest portion of the day. As 
a matter of fact, arrangements have been made to enable the neces- 
sary trimming to be done during the early hours of the morning and 
when there is no traffic on the streets. | 

The cable connections to the lamps are as follows :— 

From the street level to à height of some 8 ft., galvanised steel 
tubing is run up the building walls. The service branch cab'es 
drawn through the tubing then enter a connecting box, and from the 


latter a heavily sheathed 7/18 S.W.G. twin vulcanised indiarubber 


cable is fastened to the upper part of the walls with raw hide cleats, 
and is then carried across the span wires to the lamps by means of the 
usual pigskin suspenders. The lamps themselves are of the magazine 
type, and the actual hours of burning average 70; but it is usual to 
allow only 65. 

The first results obtained were not. considered altogether satisfac- 
tory, the shadows under the lamps, thrown by the ash trays, were 
most pronounced, as was also the series of concentric rings on the 
surface of the roadway. As fitted with clear inner and opalescent 
outer globes, the lamps gave a maximum candle-power on the 20 deg. 
ray of 2,250. This was substantially lower than the result antici- 
pated. 

Photometric tests showed that the polar curve of the lamps with 
the particular inner and outer globes used did not meet the necessary 
requirements, and the resulting distribution of the light was very 
unequal. The shadows and concentric rings were practically elimi- 
nated by the use of slightly opalescent outer globes, but the efficiency 
of the lamps was impaired to a very appreciable extent, and the dis- 
tribution of light was rather worse than before, the change from the 
dark zune midway between lamps to the bright zone adjacent to the 
lamps being very pronounced. E 


Subsequent Alterations to the Lamps.—Certain modifications were 
therefore made to the lamps. To begin with, the height of the lamps 
was lowered from 28 ft. to 27 ft. 6 in., with a view to masking certain 
shadows of the trolley wires thrown on the ground. The construc- 
tion of the spinnings supporting the globes and the shape of the outer 
globes were considered to be largely responsible for the unsatisfactory 
distribution, and it was decided to modify the construction of the 
spinnings in such a way as to result practically in a lowering of the arc 
a distance of $ in. and also to use another type of outer globe in which 
there was less interference with the direct transmission of the light 
rays emanating in the neighbourhood of 20 deg. below the horizontal. 

The alterations resulted in a substantial increase in the candle- 
power emitted between the angles of 10 deg. and 20 deg., the maxi- 
mum ray attaining 3,600 c.p. at an angle of 23 deg. In the early part 
of 1912 the Manchester Corporation called in Mr. Jacques Abady and 
Mr. Haydn Harrison to report on the two systems of street illumina- 
tion as carried out in Princess-street and Portland-street respectively. 
The results were to be expressed on an “equal basis of cost and 
illumination." The joint and separate reports of these gentlemen 
have already obtained a wide publicity in the technical Press (se 
THE EvectricraNn, Vol. LXX., p. 140). 

All the photometric testing was done in the streets at night with 
the lamps burning under normal conditions, and consequently the 
results obtained are directly applicable to the requirements of prac- 
tical work, and in that respect may no doubt differ to a considerabie 
extent from similar tests conducted in laboratory photometer rooms. 

All measurements of the intensity of the illumination due to any 
particular ray, and therefore of the corresponding candle-power, were 
made approximately in the position, both as regards angle and dis- 
tance from the lamp, at which the particular ray was effective in 
producing actual illumination. Consequently any errors due to the 
inapplicability of the inverse square law were practically eliminated. 
The photometer head is of the well-known Simmance & Abady flicker 
tvpe, consisting of a flicker disc driven by a clockwork motor, with 
the necessary sighting telescope, focussing lenses, and scale of angles. 

In addition to photometer measurements, a few observations were 
also taken with a luminometer. This device simply consisted of 3 
rectangular wooden box into which were fitted two rectangular tubes 
set at an angle of approximately 45 deg. to each other. The box was 
painted dead black inside, and underneath one of the openings a test- 
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card was fixed. Careful observations were then made of the actual 
distance from the various lamps at which different sets of tvpe were 
just visible. It was of course necessary to take precautions to avoid 
illumination from other sources than the lamp under observation. ` 

The results of street photometric tests are very frequently ques- 
tioned, and gas authorities invariably dispute their accuracy. It is, 
therefore, advisable to consider brietly the limits of accuracy desirable 
and obtainable in practice. 

The gauge or conception of the intensity of illumination by the 
human eye follows a logarithmic law, or, in other words, it is only the 
percentage variation in the intensity of illumination which is notice- 
abie, Consequently small variations are of no importance, and it is 
even very doubtful whether it would be possible without the aid of 
photometric apparatus to detect a difference in the intensity of 
illumination in a street within a range of, sav, 10 per cent. A con- 
sistently maintained degree of accuracy within a limit of 5 per cent. 
is. therefore, all that is necessary for ordinary street work, and in fact 
such a limit is recognised as sufficiently close by most of the autho- 
rities on photometric work. Great care was taken in the calibration 
and subsequent checking of the photometer used for the work re- 
corded in this Paper, and as all the curves obtained were plotted from 
the " means " of numerous readings taken with every necessary pre- 
caution, it may be reasonably assumed that the limit of possible error 
did not exceed 5 per cent.. and in many cases was probably less. 

The gas lamps give à much steadier light than the arc lamps, 
although the ditference is not very noticeable to a casual observer, or 
even to a keen observer; but it is very noticeable when making 
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Fic. 1.—Contocr CURVES OF ILLUMINATION. 
In the shaded areas, illumination is less than 0°5 ft. candle. 


measurements with a flicker photometer, and the severe evestrain 
incidental to the use of such à photometer is in consequence consi- 
derably reduced. Unfortunately, although the gas lamps give a 
steadier light, their candle-power varies very considerably from day 
today. The candle-power of a particular lamp may fall at least 50 
per cent. before the mantles are renewed, unless it is arranged to 
change only one mantle at a time, thus spreading the complete change 
over a fairlv long period. 

The candle-power of the arc lamps may vary quite appreciably 
within a few minutes, but provided that the same make of carbons is 
used the average candle-power at any particular angle will not change 
to any extent from day to day if the line voltage is reasonably con- 
stant. 

A very important feature directly affecting the comfort of the 
general public is the absence or otherwise of glare. Glare is purely 
à physiological effect, and is apparently dependent upon the intrinsic 
brilliancy of the light source and the angle of incidence of the light 
ravs received by the eve. The three-burner high-pressure gas lamps 
have an advantage over the flame arc lamps with clear inner and 
outer globes. "The use of clear outer globes with flame arc lamps is 
in fact hardly advisable. The shadows cast by the flame arc lamps 
when burning with clear inner and outer globes are verv intense, and 
there is no appreciable shading of the edges, consequently it is possible 


to confuse shadows with actual objects. The smallness of the light | 


source, or in other words, the high intrinsic brilliancy, and the fact 
that the arc is well up under the reflector, is no doubt the cause of the 
objectionable horizontal dark zone noticeable in cases where reflectors 
are used. 

Purely from the point of view of illuminating effect there is much 
to be said in favour of both gas and electricity ; but the electric 
lighting system possesses all the practical advantages, a few of the 
more important of which are :— 

(a) Lower cost ; (b) simplicity of switching operations, and possi- 
bility of dispensing with lamplighters; (c) flexibility and ease of 
erection ; (d) lamps not affected by vibration when suspended from 
traction poles ; (e) possibility of reliable check on running costs (t.e., 
current consumption and carbons); (f) negligible leakage; (g) 
absence of globe breakages due to heating, &c. | 

All the above advantages are absent in the case of the high-pres- 
sure gas system, and in contrast may be mentioned the disadvantages 
incidental to its use :— 

(a) Extensive and highly dangerous leakage of high-pressure gas ; 
(b) the detrimental effect of a foggy or heavily smoke-laden atmo- 
sphere on the mantles, resulting in a serious diminution of candle- 
power just at a time when it is most required ; (c) partial and occa- 
sionally complete failure in frosty weather. 

Portland-street is à most unsatisfactory street to illuminate, owing 
to the nature of the buildings and the absence of any appreciable 
amount of reflection: The minimum intensity of the illumination 
on a horizontal plane 3 ft. 3 in. above the ground is, with unimportant 
exceptions, 0-5 foot-candle, and the ratio of maximum to minimum 
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Gas LAMPS. 


In the unshaded areas, illumination is equal to or greater than O'S ft. candle. 


illumination in the centre of the road is 3-75. The ratio of the maxi- 
mum to the minimum illumination on the horizontal plane may con- 
veniently be referred to as the “ variation factor." 


Table I. 

Actual 

Year maximum 

Description of lamp. of ds c.p. 

test Pe (average 

, results). 
Keith, 3-burner high-pressure gas  ....... 1912 4,500 2,300 
Keith, 2-burner high-pressure gas  ....... 1913 3,000 1,630 
Keith, single-burner high-pressure gas...| 1912 1,500 725 
Welsbach-Kern, twin-burner ............. 1907 1,200 655 
Suggs ‘ Belgravia ” ........... eese 1907 1,800 1,025 
Lucas ** Thermopile " .................. 1907 1,250 765 
Intensified gas, Sackville-street............ 1904 1,000 525 


ESO o dM OD COHEN MEUM QN. MEMBRE i it Rn t rtm 
RELATIVE Costs OF THE Two SYSTEMS. 


In Appendix A is set forth the method of arriving at the cost of the 
current under the conditions that obtain in Portland-street. The 
totals for “fixed ” and “ running ” costs respectively are arrived 
at in the manner shown, and the question of how these should be 
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applied to the special case of a strcet-lighting load may give rise to 
some difference of opinion. 

There are three possible methods :— 

1. To divide the actual totals of the “fixed " and “ running" 
charges respectively by the total maximum demand on the under- 
taking and the total units sold for all purposes. 

2. After arriving at the totals for the “ fixed " and “ running " 
charges, to deduct therefrom the traction costs (ascertained in the 
manner laid down in the recent Model Report of the Municipal Tram- 
ways Association and the Incorporated Municipal Electrical Associa- 
tion) ; and then to divide the remainders by the respective totals for 
the maximum demand and the number of units sold for lighting and 
power. 

3. Asin (2), but to differentiate further between lighting and power 
supplies. 

The authors consider that the course outlined under (3) is the 
correct one ; the resultant figures are £6-133 per kilowatt of demand 
plus 0-232d. per unit metered. Applying these values as shown in 
Appendix B, the cost of the current for the 11 o'clock and for the 
all-night lamps respectively come to 0-97d. and 0-6d. per unit. 

` Appendix C contains a statement of all costs involved in lighting 
Portland.street. 
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Fic. 2.—Contotr ILLUMINATION CURVES. 
17 the light shaded areas illumination is ‘ess than 1°0 ft. candle and grzat:r than O'S ft. candle. 


In the dark shaded areas il!umination is Jess than 0°5 ft. candle. 
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Table II. 


Maximum distance at which distinctly readable. 


Sizes of type. 


High-pressure gas. Flame arcs. 
Lage. esee be rebos 339-0 ft. 371-5 ft. 
Medium. ............... | 265-0 ft. 313-0 ft. 
Small 2255 eroe 212-5 ft. 242-0 ft. 


0-5 ft.-candle in all parts where there is any great amount of traffic. 
This is also clearly shown by the contour curves (Fig. 1). The 
central dark portion is over a grass plot, and is therefore of no con- 
sequence. The general nature and extent of the present illumina- 
tion in Piccadilly is clearly indicated by the contour curve (Fig. 2). 


PHYSIOLOGICAL EFFECTS. 


The flicker photometer used enabled a balance to b+ obtained bet ween 
lights varying appreciably in colour; but it cannot for that reason 
be assumed that the intensities of the illumination on the two sides of 
the photometer disc were therefore equal, for the physiological con- 
ceptions involved are not definable. In the case of the tests in ques- 
tion, the light from the Osram lamps used a3 sub-standards differed 


Frame AR? LAMPs. 


In the unshad=d areas illumination is equal to or greater than 1°0 ft. candle. 


The cost of uncompressed gas per 1,000 cubic ft. (as deduced from 
the published accounts of the Gas Department) is stated by the gas 
authorities to be 12-69d., and the corresponding figure for compressed 
gas is 13-89d. 

For the purpose of ready comparison, the following particulars of 
the lighting in Princess-street and Portland-street are extracted from 
Mr. Hadyn Harrison's report. In order to make the figures strictly 
comparab'e, the Portland-strect lamps are assumed to be all switched 
out at 11 p.m. 


'Princess-street.| Portland- 
——— High- pressure street. 
| gas. Arcs. 
Candle- power of lamps ............. Vossius solo ' 1,750 | 2.970 
Number of lamps to the mile ............... 49-34 43-6 
Running costs per lamp per hour | .......... | 1-5d. 0-7d. 
Capital cost per mile of street ............... |— £2,537 £1,569 
Running cost per 1,000 ¢.p.-hours — ....... 0-857d. 0-236d. 
Cost. per annum per mile, equal illumina- | 
pee P | £075 | £254 
Minimum illumination, basis of com- | | 
Liu MDC 0-39 ft.-candle | 0-5 ft.-candle 
Cost per mile of street per annum (up to | 
Jlo'clock) at above illumination ....... £617 £251 


It has already been stated that the high-pressure gas lighting in 
Mosley-street is à very poor display compared with the arc lighting. 
It is also a very poor display of high-pressure gas-lighting, as will 
be clearly scen from the contour curve (Fig. 1). | 

An illuniination on the horizontal plane 5ft. above the ground 
level equal to 0-5 ft.-candle is only obtained up to a distance of 22 ft. 
from the base of the lamp-posts, and the minimum midway between 
the E is only 0-07 ft.-candle, the * variation factor ” being as high 
a3 43. 

St. Peter's-square is distinctly a better example of high-pressure 
gas lighting. and compares favourably with the flame arc lighting in 
Albert-:quare. The illumination on a horizontal plane 5 ft. above 
ground-level is maintained at a sufficiently high value, and is equal to 


in colour to an apparently similar extent from the light of both th» 
flame arc lamps and the high-pressure gas lamps. As this difference 
was not abnormal the physiological effects, if existent, could not have 
been very pronounced. At the same tim? it must be admitted thit 
there is a difference in colour between the light from the flam» arc 
lamps and that from the high-pressure gas lamps, and it is therefore 
of interest to consider the probable effect of such difference. If the 
well-known “ Purkinje " effect may be taken es a guide, the arc 
lamps should give a superior illumination in their immediate vicinity. 
and the gas lamps a superior effect at a distance. Tho point of 
equality is probably in the neighbourhood of an intensity of normil 
illumination equal to about 1 ft.-candle. Visual observations con- 
firmed the excellent carrying power of tho light from the gas lemps, 
and it was therefore decided to obtain definite comparisons by means 
of the luminometer. - These tests showed that the flame arc lamps 
were quite the equal of the high-pressure gas lamps, so far a3 the 
resulting illumination at a distance was concerned ; but this was 
probably to a certain extent due to th^ higher candle-power of the 
are lamps at the angles concerned. These tests and observations 
(Tab'e IL.) refer to c'ear weather; there is no question as to the 
superior penetrating power of the rays from the are lamps in foggy 
weather. 
(To be concludel.) 
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ERECTING TELEPHONE POSTS BY MACHINERY. 


The congested nature of Great Britain has very largely prevented 
the extended use of overhead pole line systems which are so prevalent 
on the Continent and in the United States ; but signs are not wanting 
that at the present time, quite apart from the low potential services 
of the telephone and telegraph, the cheapness and reliability of 
properly constructed overhead pole line circuits, even for large 
power purposes, is becoming much more appreciated. The problems 
of efficient maintenance and safety precautions have been adequately 
grappled with, and the result is that many of the larger power com- 
panies have most extensive systems of pole lines, while it is to be 
expected that for agriculture! and suburban work even the munici- 
palities will find this means of power transmission of great 
service. 

One of the most important items in the first cost of the crection 
of pole lines is that of excavating and setting the poles, and this 
has a reflex action on tho first cost of the material, as it is obviously 
economically advantageous, where the cost of pole-setting is high, 
to use materials and sizes of poles which will stand for a long time 
without any possibility of renewal and repair. If, however, the 
cost of digging for and erection of the poles could be reduced an all- 
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THe "Mack" Post HoLe DIGGER. 


round increase in economy in first cost could possibly be obtained, 
and it is, therefore, highly interesting to note a mechanical means 
of erecting such poles which has been adopted on a large scale 
in the United States. The process is c'ear from the illustration 
which shows the Mack 3-ton chassis, constructed by the Interna- 
tional Motor Co., of New York, to which is attached a special digger, 
which, it is stated, can accomplish the work of completely placing 
the telephone and telegraph pole in 15 minutes in ordinary ground. 
The operation of digging holes and planting the posts can be accom- 
plished with the utmost ease by means of the derrick fixed to the 
truck, and the truck is set up wherever the telegraph, telephone 
or clectric transmission line is to be constructed, and the device is 
then capable of digging the hole 7 ft. deep and subsequently hoisting 
the pole and placing it in the hole. 

The adaptation of the chassis renders a special reinforcement 
necessary in order to secure adequate strength. This is secured 
by. a transverse I beam passing across the rear end of the platform 
and supporting the boom of the derrick, which is of a double A shaped 
construction attached at the bottom end of the cross beam in two 
places. The upper end of the boom members come together, forming 
the top of the boom, and a secondary structure is placed in front 


of the main derrick in order to prevent the boom from being lifted 
too far back. "This secondary structure is a tripod carrying a stop 
for the boom, which gives an additional element of rigidity when the 
boom is nearly upright. The pulley on this tripod guides the rope 
from the winch drum to the top of the boom. 

In order to apply the power of the motor to the winch, the drive 
is taken from the motor gear, an auxiliary shaft running longitu- 
dinally forward through the motor gear. At each end of this shaft 
is a worm. One of these meshes with either the first speed gear or 
the reverse gear, giving the winch one forward and one reverse speed. 
The drive of the winch passes up through the worm on the forward 
end of the short shaft, through a train of reducing gears to the main 
winch drum, and, in order to pull heavy loads which might be too 
much for the larger drum, a small drum is geared to the motor drive. 
The derrick and post-hole cutter is carried on the rear end of the 
truck. "The centre is empty, and at the front end is the driver's seat: 
and the winch. When the cutter is in use the platform is cleared, 
the cutter being supported by a bracket which projects out from 
behind the truck. 


The motor is a four-cylinder four-cycle vertical type petrol motor, 
with a 51 in. bore and a 6 in. stroke, and conforms in general con- 
struction to the ordinary automobile motor. The digger is very 
much like a carpenter's expansion drill, the part first entering the 
earth being about a foot long, and is given a screw contour similar 
to à very large wood screw. Above this is à spiral disc, the leading 
edge of which is serrated, giving a saw-like action, and throwing the 
earth above it as the digger enters the ground. When the hole has 
been dug this disc supports the core of broken earth when the digger 
is lifted out of the hole, and the resultant hole need not be more than 
an inch or two larger than the diameter of the pole. In order to feed 
the digger a pulley with a threaded centre is turned by an endless 
chain passing round the drum of the winch. Through the centre of 
the pulley passes the feed shaft of the digger, and, as the pulley 
cannot move in a direction parallel to the length of the digger, the 
shaft of the digger works down automatically with the action of the 
screw surfaces at its lower end. In order to dig the hole the ordinary 
clutch is taken out, and the shaft of the two worms engages with the 
lowest ahead gear when the clutch is again let in. When the hole 
has been dug the direction of the feed is reversed by putting the gear 
shifter in reverse. 


Evidently this apparatus saves both time and labour, and there- 
fore money. With this arrangement it is claimed that two men can 
dig a hole in 10 minutes, and, by the aid of the derrick, a few moments 
suffices to swing the largest and heaviest of poles into place, lower 
them into the hole and stamp the earth round them. Moreover, the 
outfit can haul the poles to the required place, and the digger, which 
was devised by Mr. J. C. Cunningham, superintendent of construction 
of the Bell Telephone Co.’s pole lines, has been tested by this com- 
pany and has been found highly satisfactory. For the largest 
telephone poles it is only required to have a derrick slightly over 21 ft. 
high, because the poles are caught at the centre, inasmuch as the 
lower end is much heavicr than theupper. The uses of the 
apparatus do not end even here, es the same type of truck without 
the digger attachment has been used successfully in handling 
large drums of lead-covered cab!e used for underground electric 
transmissions. ; l 


In a report which was made on a test by the Bell Telephone Co., 
of Philadelphia, a post-hole digger of the type described left the com- 
pany s office with a driver and operator for the drill at 7:10 a.m., and 
covered a distance of 25 miles by 8:45. "The first hole was dug and 
the pole set in position in 30 minutes, the third in 45 minutes and the 
fourth in the same time. The time in placing the third and fourth 
poles was a little longer than usua! because the derrick end pole had 
to be got into position under a string of 30 wires. It was not neces- 
sary to take the wires down to place the new pole into position. The 
poles were 30 ft. high. Five of these holes were dug and the poles 
set in position in 25 minutes. The gang for digging holes consisted 
of two men and the operator of the truck, and a total of five men 
was used to set the pole in position. Under the old method it 
required one man one hour to dig the hole and a gang of nine men 
and a foreman to raise the pole and set it, which took from 15 minutes 
to half an hour longer. Under ordinary conditions 10 poles can be 
set per day on the old style of doing things, whilst with the post-hole 
digger 20 poles per day can be set in holes 6 ft. 6 in. in depth, ro- 
quiring practically six risings of the drill to bring the dirt out of the 
hole to make ready for the poles. The Bel! Compeny's gang carry 
a testing telephone which they use along country roads to report to 
headquarters from time to time and to secure orders for the next day. 
This telephone can be set on the truck and used for communication 
purposes. The whole system is, therefore, an example of economy 
in time and labour in overhead pole line construction. 
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FUNDAMENTAL ELECTRICAL UNITS. 


Last week, in his Kelvin lecture before the Institution of 
Electrical Engineers, Dr. R. T. GLAZEBROOK gave an 
excellent survey of the evolution of the Ohm, the Ampere 
and the Volt. This lecture should serve to enlighten anv- 
one who is not clear on the subject why, for example, the 
ohm of one period differs materially from that of another. 
The remarkably orderly system of electrical units which 
we have to-day may not seem at all extraordinary to the 
present-day reader, but at the start the matter was by no 
means so simple. The idea of founding a system of units 
upon the fundamental C.G.S. units did not receive whole- 
hearted support when it was first put forward. That it 
was necessary to do something in order to avoid chaos was 
evident, and was brought to a head by a Paper read by Sir 
CHARLES BRIGHT and Mr. Latimer CLARK in 1861. Asa 
result of this Paper the Electrical Standards Committee of 
the British Association was appointed in 1861, and con- 
sisted originally of THoMsoN, WILLIAMSON, WHEATSTONE, 
MILLER, MaTrHiESSEN and FLEEMING JENKIN. The subject 
was really of the greatest importance at that time to tele- 
graph engineers, for telegraphy was practically all there was 
of the electrical industry, and the appointment of this 
committee was viewed by them with some suspicion. We 
were evidently inclined to that view ourselves at the time, 
for in Vol. I. of THe ELECTRICIAN we make the remark that 
“ We fear there is some danger that a system may be 
devised which will be followed exclusively by the eminent 
gentlemen at whose recommendation it is put forward. 
That this would be worse than useless, in & practical point 
of view, need scarcely be insisted upon.” Apparently also 
we were prepared to accept the discharge of an air 
condenser (charged bv a Daniell cell) through a conductor 
as the unit of current. All of which is now quite 
humorous. 

Larimer CLARK’s unit for E.M.F. was the E.M.F. of a 
Daniell cell, and when we come to units of resistance the 
number was bewildering. Most people seem to have had 
their own favourite length of wire of some metal un- 
doubtedly far from pure. What would have happened if 
the supporters of these irrational units had been allowed 
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to have their way it is easy to see. There would doubtless 
have been as manv different units of resistance throughout 
the world as there are at present units of weight. That 
this catastrophe was avoided was largely due to the clear 
sight of the late Lord KELvi. By taking the C.G.S. units 
as the fundamental units and multiples of these as prac- 
tical units, international agreement, was rendered possible. 

It was by no means à simple step, however, from the 
theoretical conception to the practical realisation. In the 
davs when this committee started its labours very little 
had been done in the way of accurate electrical measure- 
ments ; and, as it happened, the measurements required were 
the most difficult of their kind, being absolute measure- 
ments. Thus, once the fundamental conditions were ac- 
cepted the history of tlie subject became largely bound up 
with the perfecting of certain absolute measurements. 

At the Paris Congress of 1881 matters were placed upon 
a firm basis. It was decided that the ohm was to be repre- 
sented by a column of mercury I sq. mm. in section, the 
length of which was to be determined. Similarly, the value 
of the ampere had to be determined in terms of the electro- 
chemical equivalent of silver. From that time there has 
been a succession of ohms, and the variation in this unit 
has been much greater than in the ampere, as it was soon 
realised that the electrochemical equivalent of silver was in 
the neighbourhood of 1-118 mgs. In other words, greater 
difficulty has been experienced in the absolute measure- 
ment of resistance than in that of current. The absolute 
measurement of a small pressure is a still more serious 
problem, and consequentlv the volt is always regarded as 
the dependent variable of the three units, though it is 
curious to note that up to 1881 the volt was retained as a 
" second independent unit. 

. What has taken place in the last 10 years is familar to 
readers of THe ELEcTRICIAN. Measurements have been 
: made which are more and more accurate, and by means of 
international working between the national laboratories of 
Germany, France, the United States and this country an 
extremely high degree of agreement has been attained. At 
the International Congress in 1908 in London it was found 
that there was little more to be done in the way of improving 
measurements, but the important step was taken to fix the 
international ohm, the international ampere, and the inter- 
national volt as working units and as distinct from the 
theoretical ohm, ampere and volt. In other words, the 
international ohm, for example, is very near to its theo- 
retical value, the agreement being so close that for all prac- 
tical purposes it may be taken as equal to the theoretica! 
ohm, or 10? C.G.S. units. As a matter of scientific interest 
it may be worth while to investigate the differences still 
existent between the international ohm and 10? C.G.S. 
units, but for practical working it is more important to 
have such a unit as the international ohm expressed to a 
high degree of accuracy, and which will not be changed a 
lew years hence. 

It may well be said, as stated by Dr. GLAzEBROOK, that 
it is largely due to Lord KErviN that electricians possess a 
simple and accurate svstem of standards unequalled in any 
other science. 
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(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, po t 


free, on receipt of published price, adding 3d, for books published under 3s, Add 

10 per cent. for abroad or for foreign books.) 

; eime 
Müller-Pouillet's Lehrbuch der Physik und Meteorologie. 10th 


edition, ediced by L. PFAUNDLER. ol. V., Part I., ** Magnetism and 
* Electricity,” by W. KAUFMANN, A. COEHN and A. NiPPOLDT, (Bruns- 
wick, 1912: F. Vieweg & Son.) Pp. vii. +354. Found in paper, 93. 

This is one of the oldest works on physics still up to date. 
The present tenth edition was begun in 1906 and is now 
almost complete, the final volume (dealing with the electron 
theory and with terrestrial magnetism) being in preparation. 
The present volume covers electromagnetism, electrodynamics, 
induced currents, industrial direct and alternating currents, 
electric oscillations, and wireless telegraphy and telephony. 
An eloquent testimony to recent improvements in the con- 
struction of galvanometers is the table on p. 673, giving the 
deflections obtainable with moving-coil galvanometers per 
microampere and microvolt respectively. With 10,000 ohms 
resistance a good moving-coil galvanometer will give 2,000 mm. 
deflection for 1 microampere, and with 20 ohms it will give 
2-3 divisions per microvolt. Pointer instruments will give 
from 1 to 10 divisions per microampere, oscillographs from 
1 to } division, and a large string-galvanometer will give 
10,000 or more, though the utility of such an extreme sensitivc- 
ness to anyone but a physiologist 1s somewhat doubtful. In 
magnetism, 1t 1s encouraging to see the Curie-Langevin-Weiss 
theory (one might almost call it the “ French " theory) of 
molecular magnetism critically dealt with. It is the first 
electron theory of magnetism, and on the whole it fares very 
well. The latest development in this direction, Weiss's con- 
ception of ** magnetons," is not mentioned, probably because - 
it is too recent. The theory of induced currents is frankly 
based upon Faraday's conceptions and terminology. They 
have a teaching value which will not be easily superseded, 
whatever may become of the conception of an “ ether." The 
chapter on the telephone and microphone is rather meagre, 
and wireless telephony is barely mentioned. Alternating 
currents, transformers and Duddell’s singing arc are more fully 
dealt with than is usual in physical treatises, and of Hertzian 
oscillations quite an adequate account is given, illumined with 
some capital diagrams. In wireless telegraphy we have, 
besides an interesting historical summary, a clear account of 
Marconi and Braun’s schemes, of coherers, thermal and elec- 
trolytic detectors, and of tuncd and directive antenna. 
Steam Boilers and Boiler Accessories. By W. Ixcurev. (London: 

Edward Arnold.) Pp. xi. 412. 83. 6d. net. 

In the preparation of this volume the requirements of steam -. 
users and engineering students have received special considera- 
tion. To such the information given will doubtless prove to 
be of value. The work in size is convenient ; in style, clear; 
in description, comprehensive ; in illustration, copious; but it 
is not a work that could be used, nor is it intended to be used, 
as a guide book for the design of steam boiler plant. 

More than one-eighth of the text is set apart for the con- 
sideration of the problem of steam generation, which includcs 
heat transmission, fuels and combustion. The Fahrenheit 
scale of temperature is used throughout this book. Whilst it 
is true that this scale is in common use in practical engineering 
in this country, yet in view of its artificial barriers and consc- 
quential inconvenience in service, as well as its isolating effect 
between the engineering of this and of other countries, it would | 
have been well i£ the author liad supported the lead given by 
some of our foremost engineering colleges by discarding the 
Fahrenheit scale in favour of the Centigrade scale. Such a 
change, of course, involves much more than the changing of a 
temperature scale. 

An interesting innovation in the constructional detail of 
Scotch marine boilers is illustrated in the making of the com- ` 
bustion chamber wrapper plate in one plate varying in thick- 
ness and bent so that the thicker portion forms the part sub- 


| jected to most wear, whilst the thinner portion, through 
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which the riveted joint is made, is in a position relatively | standards of resistance and the simplest applications of Ohm’s law 


remote from the very hot products of combustion. 

The work on the treatment of feed water and the practical 
running of boiler plant covers about 60 pages. Further elabo- 
ration of the article on the systematic purchase of fuel, a 
matter of no small importance to steam users, would have been 
of advantage to the reader. The suggestions of .the Civil 
Engineers’ Committee are followed in the chapter dealing with 
steam boiler trials. A set of trial log-sheets are worked out 
in detail, and an explanation of the method to be followed in 
obtaining the necessary data is given. The drawings of three 
colossal water-tube boilers, fitted with integral superheaters— 
believed to be the largest boilers ever constructed—and a 
resume of the tests results obtained from them is of more than 
mere passing interest. A. C. 


Die Kraukheiten des Stationiren Elektrischen Bleiakkumu- 


lators. Ihre Entsehhung, Feststellung, Beseitigung, Ver- 
hütung. By F. E. Krerzscumar. (Munich and Berlin, 1912: R. 


Oldenbourg.) Pp. vii. +162. M.6. 

This book is intended for the owners and users of accumu- 
lators and for those who have charge of them. A certain 
amount of information is given which is not generally known 
among battery users, and explanations are given, in simple 
language, of the causes of the various troubles which occur 
in storage cells. The theories put forward to account for these 
troubles are, however, not always in accordance with accepted 
scientific opmion, while some of the troubles which are fre- 
quently met with in practice are not even mentioned at all. 
‘The matter is arranged in a peculiar fashion, which is not par- 
ticularly convenient, and involves an excessive amount of 
repetition. 

R:ports of the Committee on Electrical Standards Avpointed 


by the British Association. (Cambridge, 1913: University 
| Pres.) Pp. xxiv.+ 783. 12: 6d 


Every physicist connected with electrical measurements 
will give a cordial welcome to this volume of reprints, and its 
appearance at the present moment, just following the Kelvin 
lecture, is most opportune. We need scarcely remark that 
each report has given valuable information at the time of 
publication, and, apart from historical interest, these reports 
have been in constant request and frequently have not been 
easily obtainable. 

The present volume opens with a short preface by Lord 
Rayleigh, from which it appears that Mr. F. E. Smith has 
acted as editor. There is also an mteresting introduction by 
R. T. G. and F. E. S., whose initials will be familiar to our 
readers. This introduction is in the nature of an historical 
survey. The reports are reprinted verbatim except that a few 
notes have been added and a little matter not of general 
interest has been omitted. 

The work has been rendered possible bv the generosity of 
Mr. R. K. Gray and by a grant from the’ General Committee of 
the British Association. There is no doubt it will be fully 
appreciated. 


THE OHM, THE AMPERE AND THE VOLT: A MEMORY 
OF FIFTY YEARS, 1862-1912.* 


BY DR. R. T. GLAZEBROOR, C.B., F.R.S. 


After giving some personal reminiscences, the author remarked 
that a Kelvin lecturer, at any. rate at present, had an ample choice 
of subject, and in the present instance the selection was an obvious 
one. ‘The volume on the table contained a reprint of the reports 
of the Electrical Standards Committee of the British Association, 
which in a great measure through the generosity of Mr. R. K. Gray 
hid been issued to commemorate the work of Thomson and his 
colleagues in putting the science of electrical measurement on a firm 
basis. The lecturer then proceeded : I propose to give some account 
of this work ; to trace briefly the history of the ohm, the ampere and 
the volt from the days of the first Atlantic cable, when there were no 


~ Kelvin le ture delivered before the Institution of Electrical Engi- 
neers on February 27, 1913. — Abstract, 


:Joule and others were added in the following year. 


to practical problems were hardly known, up to the present time 
when resistances, currents and E.M.F.s are compared with an 
accuracy attained in hardly any other science. 

The Electrical Standards Committee of the Birtish Association 
was appointed at the Manchester meeting in 1861 as the result of a 
Paper by Sir Charles Bright and Mr. Latimer Clark, proposing names 
for the standards of resistance, current, E.M.F. and quantity. The 
volt was to be the standard of resistance, the ohma of E.M.F. 
Thomson moved for a Committee “ For Improving the Construction 
of Practical Standards of Electrical Measurements." In its original 
form it consisted of Thomson, Williamson, Wheatstone, W. H. 
Miller, Matthiessen and Fleeming Jenkin. To these Maxwell, Siemens. 
This first Com- 
mittee lasted until 1870. Prof. Carey Foster, appointed in 1867, is its 
sole surviving representative. 

Latimer Clark’s Paper is printed in Tae Exvecrrician, Vol. I., 
p. 3, Nov. 9, 1861, and is very interesting reading. The comments 
of the editor, in view of our present knowledge, are perhaps more 
interesting. : Thus he writes : ''* To be of any general utility the pro- 
posed system must necessarily be sufficiently simple and easy of 
application to meet the requirements of telegraphists."  Tnese 
were, I take it, innocent, simple-minded folk. *' Glancing at what 
has already been published in reference to this important subject. 
we fear there is some danger that a system may be devised which 
will be followed exclusively by the eminent gentlemen by whom 
it is put forward. That this would be worse than useless in a prac- 
tical point of view need scarcely be insisted on." and so forth ; while 
Latimer Clark himself, in a letter to the cditor, Jan. 17, 1862, 
writes : * The gentlemen who constitute the Committee to report to 
the British Association are but little connected with practica! tele- 
graphy, and there is a fear that while bringing the highest electrical 
knowledge to the subject and acting with the best motives, they may 
be induced simply to recommend the adoption of Weber's absolute 
units or some other units of magnitude ill-adapted to the peculiar 
and various requirements of tho electric telegraph." 

Latimer Clark's own units were, for E.M.F., the E.M.F. of a 
Daniell cell ** which will probably be found sufficiently constant for 
this purpose ”’ ; and, for quantity, the charge on one plate of a con- 
denser consisting of two parallel plates 1 sq. metre in area and 1 mm. 
apart with air for the dielectric, when connected to the poles of a 
Daniell cell. 

Engineers present will realise what their position would now be bad 
these simple practical units been chosen instead of the absolute units 
‘* jill-adapted to telegraphy,” and will estimate the debt due to Tnom- 
son and his colleagues accordingly. 

" The Electrical Standards Committee had first to determine whit 


E | Aboue 
Deseription. Name. foot , 107 
| PEEL: dcus 
Absolute a x 107 clectromag- Y Abc oe: oot x 107 1-000 
E. ond d 
netic units (new determination 
foot 
Absolute- second ^ 107 electromag- Thomson’s unit ........ ]-0505 
netic units (old determination) |? 
25 ft. of a certain copper wire, || Jacobi '  e88 
weighing 345 grains Jg 5 dienen 2 
Absolute ™ second 107 electromag: D Weber’s dx 
netic units determined by Weber d Aena ” x10 | 3015 
(1862) a 
l metre of pure mercury, lsq. mm. U giemens 1864 issue. 3.138 
section, at OFC” J 
1 metre of pure mercury, ] sq. mm. fi Siemens (Berlin) 3-150 
section, at 0°C. f 
1 metre of pure m:rcury, 1 sq. mm. e (London) ... 3:194 
scion, at OFC. 
British Association unit .............-- B.A. unit, orohmad... — 3:821 
l km. of iron wire, 4 mm. in dia- | LPR tienen 30-40 
meter (temperature not know Wa TUNES VIII ! 
l km. of iron wire, 4 mm. in dia ibi GNGE cetaceans ^ 32.03 
mcter (temperature not known) i 
l km. of iron wire, 4mm. in dal SET BRE | 3421 
meter (temperature not known) E 19 | 
1 English standard mile of pure an-) | | 
nealed copper wire 4 in. in dia- Matthiessen TET 41-57 
meter at 13-5°C. 
] English standard mile of oae 
special copper wire yin. in dia- >| Varley .......... ixi 84-01 
meter 
1 German mile— 8,238 vds. of iron 
wire 4 in. in diameter (tempera- German mile ......».. 1884 
ture not known) | : 
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would be the most convenient unit of resistance, and, secondly, what 
would be the best form and material for the standard representing 
that unit. Led by Thomson, the Committee decided on the absolute 
system (as against a definite portion of à material substance), and 
the choice has done more than perhaps any other single act to simplify 
and unify electrical measurements throughout the world. 

For the units of length, mass and time, the centimetre, gramme and 
second were ultimately selected-—the Committee first suggested tho 
metre as the unit of length, while Weber used the millimetre—and the 
C.G.S. system of units was born. 

Thanks to this, electricians understend each other's terms through- 
out the world. Compare its simplicity with the confusion from which 
it rescued us. Table I., prepared by the Conunittee, gives the 
different units of resistance used in 1864. 

No far, the work had been feirly simple. The absolute system had 
been adopted, and it was settled that 10? C.G.S. units of resistance 
was a convenient multiple of the unit for practical work, and that 
this should be called an ohmad or ohm; but how was a standard, 
having this value to be realised ? Of what material was it to be con- 
structed, and when made how was its value to be determined in terms 
of the unit ? The first problem was left to Dr. Matthiessen. 

As to the second, Weber had, in 1852, suggested various means 
by which the resistance of a wire could be measured absolutely, and 
in his Paper had described the results arrived at by three methods for 
the resistance of a certain wire. There was an extreme difference 
of 5 in 1900, no mean achievement for the first attempt, but the result 
differed by about 8 per cent. from that found later by the Committee. 

Thomson and Fleeming Jenkin were asked to make a new deter- 
mination and construct standards each having a resistance of 1 ohm. 
The apparatus was designed by Thomson and built by White under 
his supervision. ‘The experiments were conducted at King's College 
by Maxwell, Fleeming Jenkin and Balfour Stewart, and were repeated 
in 1864 by Maxwell, Fleeming Jenkin and Hockin. Thus the abso- 
lute resistance of a certain coil was determined, ohm coils could be 
compared with this by known methods, and the B.A. Standards were 
thus made. 

Meanwhile, Matthiessen and Hockin had been at work determining 
the material of which the British Association Standards were to be 
made, and as the result of numerous experiments an alloy of 66 per 
cent. silver and 33 per cent. platinum was selected. A number of 
such coils were made and distributed to public authorities and others, 
and some were sold. Nome of these coils were taken by Clerk 
Maxwell to Cambridge and formed the basis of the work of Chrystal 
and Saunder, Fleming, Rayleigh and Schuster, and myself at the 
Cavendish Laboratory. For the past 30 years they have been in my 
charge. In 1900 they came at last to the place for which they were 
originally intended—the Kew Observatory, the first home of the 
National Physical Laboratory, and since that time have been one of 
the treasured objects of Mr. F. E. Smith's care. During their long 
history they have been intercompared many times, and the results 
 t/fford interesting evidence as to the permanence of the materials of 
which they are made. 

The original Committee was dissolved at its own request in1870. 
During the next 10 years further measurements of absolute resistance 
were made, notably by Kohlrausch and Rowiand, and these seemed 
to show that the Committee's determination was some 1 per cent. too 
low. Theexpcriments of Joule, to be referred to later, led to the same 
result, and a similar conclusion may be deduced from Matthiessen’s 
determination of the resistance of mercury. Accordingly, on the 
motion of Prof. Avrton, the Committee was re-appointed in 1880, 
and a series of re-determinations took place both in England and 
abroad. An In'ernation:] Congress, the first of its kind, was to be 
held in Paris in 1881, end that year at the Jubilee meeting of the 
Association, the first report of the new committee was presented and 
much discussion took place as to proposals to ba made at Paris. 
Lord Rayleigh and Schuster had already shown by observations with 
old British Association apparatus, that the original result wes wrong 
hy about 1-2 per cent. and Lord Ravleigh was at work with a new 
coil. The congress met, with Mascart and Erie Gérard a3 secre- 
taries (" Nature," p. 513). Sir William took a prominent part in its 
discussions. He proposed the substantial adoption of the absolute 
system of the British Association ; and after speeches by Wiedemann, 
end Helmholtz, who favoured a mercury unit of resistance, the 
matter was adjourned and referred to a Committee. During the 
interval a compromise was arranged by the efforts of Mascart and 
Mr. (now Lord Justice) Fletcher Moulton, and it was agreed thot the 
fundamental units for elecvrical measurements should ke those of the 
C.G.S. system—the centimetre, the gramme and the second, while 
the practical units should be the ohm 10? C.G.S. units, and the volt 
10° C.G.S. units. The name ampere was given to the current pro- 
duced by a volt in a wire of resistance,] ohm, 10-1 C.G.S. units, and it 
was agreed (a) that the unit of resistance 1 ohm should -be repre- 


sented by a column of mercury 1 sq. mm. in section at the freezing 
point of water, and (b) that an International Commission should be 
charged with the duty of determining by new absolute measurements 
the length of this column. Sir William, says his biographer, was the 
life and soul of the Conference, and it was due to him that the abso- 
lute C.G.S. system was thus adopted internationally. | 

A number of determinations followed and the Paris congress mot 
again in the spring of 1884.  Mascart presented a table giving all the 
results then known for the length of the mercury column; the mean 
was 106-02 cm.; and the first resolution of the Conference was: 
“ The legal ohm is the resistance of à column of mercury a square 
millimetre in section 2nd 106 cm. in length at the temperature of 
melting ice." Thomson had been one of the English representatives 
along with Preece, Carey Foster and others, and had wished for tho 
adoption of a figure more nearly in accord with recent Cambridge 
work. To adopt the mean of all known results, differing, as they did, 
among themselves, by over 2 per cent., was far from satisfactory, 
especially as Rowland was then at work on the question, and his 
results were unpublished. Accordingly, the “ legal ohm " was never 
formally adopted here. By 1890 the question of establishing legalised 
standards in England had become ripe for settlement, and the Board 
of Trade appointed a Committee on Standards for the Measurement 
of Electricity for use in trade. The Committee consisted of Mr. 
Courtenay Boyle, Major Cardew, Mr. Graves, Mr. Preece, Sir William 
Thomson, Lord Rayleigh, Dr. Hopkinson, Prof. Ayrton, Prof. Carey 
Foster and Mt. Glazebrook. They adopted as the resistance of the 
British Association Unit the value 0-9866 ohm and for the length of 
the mercury column having a resistance of 1 ohm, 108-3 cm. at 0°C. 
In explanation of the error made by the original Committee it should 
be stated that Lord Rayleigh had shown that it almost certainly 
arose from the assumption of a wrong value for the correction due 
to the self-inductance of the coil. 

With a view to securing International agreement, publication of 
the report of the B.O.T. Committee was deferred to the autumn, and 
the resolutions were discussed by the British Association, ot Edin- 
burgh, in 1892. Helmholtz, at Thomson’s invitation, came over for 
the meeting, while Lindeck and Kahle, Dr. Guillaume and Prof. 
Carhart also attended ; and with a slight alteration in the form of 
words defining the mercury column, they were agreed to with the 
full concurrence of all. Sir William, who had become Lord Kelvin 
early in the year, was present and gave his valuable help. 

Next year, 1893, the Board of Trade Committee drew up an 
amended report to «gree verbally with the Edinburgh resolutions, 
and at the International Conference in Chicago, held in August, 1893, 
under the Presidency of Helmholtz, definitions were accepted for tho 
international units in accordance with the same, while in August, 
1894, the English Order in Council defining new denominations of 
standards for use in electricity under the Weights and Measures Act 
was approved by the Queen in Council. Resistance coils, which had 
been compared with the B.A. Standards at Cambridge were set up 
at the Board of Trade Laboratory as the Standard of Electrical 
Resistance, and a: balance, calibrated by means of the silver volt- 
ameter, constructed as a standard of current. 

Leaving for the present the history of the unit of resistance for the 
last 18 or 20 years, let us turn to that of the other two units—t hose 
of current and E.M.F. : it can be more brief. Electric currents can 
be measured (1) by their action on a magnetic needle, (2) by their 
mutual action on each other, and (3) by their chemical effects. The 
first method is not suitable for absolute measurement because of the 
difficulty of determining H sufficiently accurately. The third in- 
volves the relation between the current and the amount of chemical 
action produced in the voltameter, and is, therefore, not an absolute 
measure ; and we are thus left with the second—the electrodvnamo- 
meter and the current bz!ence. Joule’s experiment was the well- 
known one of measuring the mechanics! cquivetont of heat by 
electrica! means : it was necessary, however, to know the resistance 
of à wire in absolute measure. Tn? result for the equivalent— 
assuming the B.A. unit to b» 10? C.G.5. units of resistance, was 
42-119 x 103 C.G.S. units, while the value found from the stirring of 
water was 41-586 x 10! C.G.S. units. The agreement was thought 
very satisfactory by tho Committee. We know now that both 
Joule's figures were more nearly correct than the work of tho sub- 
committee. The s'ight difference arose from the fact that the B.A. 
unit is not exactly 109 C.G.S. units, and the ratio of the two figures 
just stated gives the value of the B.A. units in ohms. This ratio is 
0-9873, agreeing very closely with the figure 0-9866, which we have 
scen was accepted in 1893 as the value. 

As to the volt, no direct means cxist for determining it in absolute 
measure—at least, if we exclude clectrostatic measurements. Its 
measurement involves that of a current and a resistance, and the 
Committee in their second report, 1863, suggests the uso of a Daniell 
cell when the value of its E.M.F. is known in absolute units. The 
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Daniell cell for this purpose has been replaced by the Clark cell (Proc. 
R.S., 1872) and more lately, by the Weston cell. Up to 1881 the 
volt was retained in the second place as the second independent unit 
defined as 10? C.G.S. units of E.M.F., while the ampere was the cur- 
rent produced by a volt acting on an ohm. In 1884 this was altered ; 
the ampere took the second place, defined as 10-! C.G.S. units, while 
the volt was the E. M.F. required to maintain an ampere in a resist- 
ance of 1 ohm. 

During the interval, current balances had been set up by Mascart 
and Rayleigh, who had measured the mass of silver deposited in one 
second by a current whose value was determined absolutely by the 
balance. This work was repeated by Koh!rausch and others, and it 
was recognised that à current of 1 ampere deposited per second from 
a solution of silver about 0-001118 grammes of silver provided certein 
conditions as to the voltmeter and the solution were complied with. 
Knowing this figure, it became possible to measure currents or to 
standardise ammeters by the use of the silver voltameter. Again, 
using this figure to standardise à current and the known value of a 
suitable resistance. the E.M.F. of a cell can be measured ; and it was 
found that the Clark cell set up with proper precautions had an 
E.M.F. of 1:434 volts at 15?C. 

Lord Rayleigh's experiments at Cambridge, to which there are 
many references in Kelvin's life, were largelv instrumental in estab- 
lishing these results. "The various figures obtained formed the basis 
of the English Order in Council of August 23. 1894, defining the ohm, 
the ampere and the volt. The practical effect of this Order is the 
same as that of the resolutions of the Chicago Congress of the pre- 
ceding year. 


Fic. 1.—AYRTON-JONES CURRENT BALANCE. 


So matters stood for some yeers. We passnow to more modern 
times. The Nationa] Physical Laboratory was opened at Teddington 
in 1902 and the resistance coils and other apparatus of the Committee 
came under the care of Mr. F. E. Smith. In 1897, Prof. Viriamu 
Jones and Prof. Ayrton described a new apparatus constructed for 
McGill University for determining the ohm by Lorenz's method, and 
in this apparatus the field coil consists of a single layer of wire wound 
in the helical groove on a marble cylinder. It followed from these 
results that the length of the column of mercury having a resistance 
of 1 ohm is 106-28 cm. 

Discrepancies still existing as to the value of Joule's equivalent 
when determined by mechanical and electrical means and amounting 
to about 1 part in 400 had in 1897 led the Committee to express the 
view that a redetermination of the electrochemical equivalent of 
silver—on which depended the value to be used for the E.M.F. of 
the cells employed in the electrical method—should be made ; and 
next year, 1898, at the Bristol meeting. Ayrton and Jones described 
their design for an ampere balance of high accuracy. Jones illness 
and death prevented the realisation of this for some time. In 1903 
it was arranged that a balance in accordance with their designs should 
be constructed at the Laboratory, and this was taken in hand. Mean- 
while difficulties had been found with regard to the use of the Clark 
cell. An International Congress was held at St. Louis in 1904 in con- 
nection with the Exhibition, at which attention was called to the 
fact that there were discrepancies between the laws relzting to elec- 


trical units in the various countries represented, and urging the 
appointment of an International Commission to report on the matter. 
A conference was held at the Reichsanstalt in October, 1905, in which 
a resolution was passed in favour of holding an International Congress 
in London, and this took place in October, 1908. Among other 
things, the Berlin Conference recommended the adoption of a Weston 
standard cell in place of the Clark. 

Meanwhile there appeared, in 1907, a series of Papers giving the 
results of work by Ayrton, Mather, Smith and Lowry on the current 
balance, the silver voltmeter and the Weston cell ; the result of these 
were of great value to the Congress and on account of these will 
follow. 

The congress for the first time made a clear. distinction between 
two sets of units—the ohm, the ampere and the volt ; and the inter- 
national ohm, international ampere and international volt. For 
example, the ohm is 109 C.G.S. units of resistance, and the inter. 
national ohm is the resistance at 0°C. of a column of mercury of 
constant cross section and having a mass of 14-4521 grammes and a 
length of 106-300 em. The international units are not exact. but 
they are very nearly so, and it is better to have unita fixed. The 
disadvantage of the continual change in standard required as each 
more accurate investigation approaches more nearly to the absolute 
value 10? C.G.S. units far outweighs the gain. We often need to 
measure à resistance in terms of a standard to more than four figures : 
if the standard itseit is only defined to four figures such a comparison 
is unmeaning. 

So far as England is concerned, the work of the Conference was 
confirmed by an Order in Council dated January, 1910, and recog- 
nising the three international units. 

Lord Kelvin died a year before the London Conference was held. 
and did not see the results of his long labours for the absolute systent 
crowned by its international adoption. Its work was the naturel 


Fia. 2.— Part or THE CURRENT BALANCE OF THE LABORATOIRE CENTRAL. 


outcome of deliberations in which for some 40 years he took the leading 
part, end its success is a lasting memorial to the principles he laid 
down in the first report of the Committce. 

The congress settled the definition. There was more to be done, 
however, before it could be said that the standards which embodied 
those definitions in concrete form were uniform throughout the world, 
and this was left to Lord Ravleigh's Committee. 

. Meanwhile it remained also to determine as accurately as possible 
the differences botween the ampere and the international ampere and 
between the ohm and internetional ohm. Let us consider these 
briefly in order. 

At the time of the congress the researches by Ayrton, Mather. 
Smith and Lowry with the Ayrton-Jones balance had just been 
published. These were followed immediately by work in France by 
Janet and his colleagues—by Guillet and by Pellat. Prof. Hagas 
work was published in 1910. 

A very elaborate series of experiments has just been published by 
Rosa, Dorsey and Miller, of the Bureau of Standards, who wrote when 
describing the work at the National Physical Laboratory: ' This 
work marks the beginning of a new epoch in the history of 
the absolute measurement of electrica! quantities." 

Figs. 1-4 show some of the apparatus used in the absolute 
measurements. 

The difference between the Ayrton-Jones form of the National 
Physical Laboratory and the Rayleigh, or, perhaps, rather the Joule 
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form adopted elsewhere should be noted. In the National Physical | coefficient of mutual induction of his standard inductance was com- 
Laboratory balance the actual dimensions of the coils can be mea- ! pared by a modification of Carey Foster's method with the capacity 
sured with high accuracy. In the Rayleigh form, as Lord Rayleigh | of a standard condenser; the capacity of his condenser was then 
showed, the principal constant depends on the ratio of the mean | found by Maxwell's method in terms of a resistance, and thus the 
diameters of the fixed and suspended coils, and can be determined by | resistance was measured in terms of the mutual inductance and the 
electrical means. frequency of a standard tuning fork. In the other method two 

Summing up our knowledge at present, we may claim that the | nearly equal simple harmonic currents in quadrature are employed. 
ampere deposit is from a solution of nitrate of silver under definite | These observations of Mr. Campbell lead to the value 106-27 for the 
conditions 0-00111814 gramme per second, and that, therefore, | length of the mercury column. 
the international ampere is less than 10-! units by 0-0013 per cent. Since the congress the standardising laboratories of France, Ger- 

As to the ohm, less has been done. Viriamu Jones at the time | many, Great Britain and the United States have co-operated as far 
of his death was designing new apparetus for its determination by | as possible in securing identity of standards. This was greatly helped 
Lorenz s method, and the Drapers’ Company had promised a generous | by a visit of representatives of the European laboratories to Wash- 
grant towards its construction. In 1902 the Company intimated to | ington in 1910, rendered possible by the kindness of Dr. Stratton 
the Committee at^the National Physica) Laboratory their wish to | and the munificence of various electrical interests in the States. 
place £700 at the disposal of the Laboratory for the construction | These efforts have been eminently successful.* 

We may claim, I think, that in spite of the forebodings of the tech- 
nical men of 1862, the efforts of Kelvin and his colleagues have been 
successful ; and, thanks to him, electricians possess a simple, accurate 
system of standards unequalled in any other science. 


Mr. ALEX. SIEMENS, in proposing a hearty vote of thanks to Dr. Glaze- 
brook for his lecture, said he was glad to see so many young men present 
and that they should hear the history of the electrical units, which, no 
doubt, many of them used without ever thinking of the work involved in 
producing them. A system of international units was of enormous im- 
portance, and Kord Kelvin had done more to develop the ideas of Weber 
than anyone else. He mentioned that mercury was first used as a resis- 
tance standard by Werner von Siemens in 1849, as he found some kind 
of unit necessary to compare cable resistances with. The Institution, 
he said, should be grateful to Dr. Glazebrook for his very valuable record. 

Prof. S. P. THompson said that he would have preferred that Lord 
Rayleigh, a man who had madc history, in the development of the units, 
should have seconded the motion. He hoped they all realised the amount 
of time, work, patience and money that had been spent in the determina- 
tion of the units. It had been a great privilege to hear Dr. Glazebrook, 
who had himself plaved a not inconsiderable part in the work. It was 
due to the formation of the National Physical Laboratory that they 

This machine differs from other apparatus of the kind in having | owed the fact that there were no longer any questions of units. A sum 
two pairs of fixed coils and two rotating discs. The rubbing contacts, | of £32,000 per annum was spent on the National Physical Laboratory, 
then, by which the E. M.F. generated in the rotating disc is picked off, | but this was not enough and more must be obtained. 
are thus exactly alike, and the thermal E.M.F.s generated at the EOD ripas in uS UE N Seid E oe like ai Fe 
contacts balance very approximately.. With brushes rubbing on the Eur EIC BauehCORaE h 2 haa done well hend E iu d 
disc and on the shaft respectively this is not the case. Again, the atl pictam) Re as e 8 y 

, E ; A part in 1,000, but Mr. F. E. Smith now despised that and was only 
dimensions of the disc and coils are so chosen that in the position | content with 1 part in 10,000. He would have thought this impossible 
occupied by the edge of the dise the magnetising field due to the coils | intheolddays. The coils were now differently made and their dimensions 
is zero, Thus a slight error in the size of the disc produces a very | could be more accurately measured, and this rendered greater accuracy 


Fig. 3.—Joxes-LoRENZ APPARATUS FOR ABSOLUTE RESISTANCE 
DETERMINATION, 


of the apparatus as a memorial to him, This was gratefully accepted, 
and the apparatus designed by Mr, F. E. Smith, and with Sir Andrew 
Noble's generous help the machine was constructed at Elswick. 


Pig. 4.— NATIONAL PHYSICAL LABORATORY APPARATUS FOR ABSOLUTE RESISTANCE MEASUREMENTS. 


' gm: i o Tres ain, the 2 of each di it was rather hard on Clark that his name should disappear, by the sub- 
hee pcan divided by Mi. Smith into J0 insuleted segmenta. "Tho | stitution of tho Weston for the Clark cell as a standard. The Weston 
shaft is hollowed and the corresponding segments on the two dises cell was really a modification of the Clark. 
are connected by insulated wires passing through the hollow shaft. 
A certain E.M.F. (E, say),when the discs rotate, is produced between i l l 
each corresponding pair of segments. Tne brushes outside are so Anglo-German Telephone.—Our daily contemporaries re- 
connected as to put these forces in series. Thus the total E.M.F. port that communication has been established | between 
is 10E, and a resistance can be measured 10 times as great as would bo | London and Germany over the new loaded submarine cable, 
possible with the usual arrangement. Fig. 4 shows the machine. | | which has been laid from St. Margaret's Bay to La Panne, in 

Mr. Smith has just completed his first series of experiments, with | Belgium. The distance from Lon don to Aix-la-Chapelle 


aN eee an oo ener ea ee mnarece : (over which one conversation took place), via Brussels and 
presenti e ess the c" l NE Dc ee 

In 1912 Mr. Campbell made a determination by two interesting Cologne, is about 320 miles. ie E 
methods at the National Physica! Laboratory. In one of these the * Sce B.A. Repor, Tug Ecrcerrician, Vol. LXIX., p. 1061. 


—— —À 


small change in the number of lines of force which traverse it, and, in the determinations possible. He would like to say that he thought 
| 
I 


F 
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resting to your readers, I beg to inform you that the method of 


CORRESPONDENCE. operating Morse characters over a submarine cable by inverse 


————— or alternating currents 1s not by any means new. 
TELEGRAPHY WITH INVERSE CURRENTS. In 1907 I was granted a British patent (No. 16,462) for an 
invention which embodied the principle of telegraphing over 
TO EE EDITOR OR THE Pees submarine cables in type or Roman characters by means of 


Sir: I have read with much interest the accounts of the | consecutive alternating impulses. 
method of cable signalling patented by Mr. Gott, because | Whilst constructing this typing system it was apparent to me 
about the year 1890 Mr. W. H. Ash, then superintendent of the | that the principle could also be applied to the transmitting of 
Eastern Telegraph Company at Porthcurno, made a suggestion | Morse characters in the sense implied by the description of 
to the writer embodying the identical principle in question. | Mr.(Gott's discovery. An instrument was accordingly con- 
Experiments were at once carried out, but at that time the | structed by me with this object. 
method did not appear to offer much inducement to continu? The slip here enclosed shows beyond doubt the fact that I 
them, and the matter was dropped. had at that particular date practically established the prin- 


d 
- 
- 
- 


In 1893 Mr. Delany, in his patent No. 21,629, fully described | ciple, and obtained Morse characters by consecutive alter- 
the method, but only gave details of the rec elving apparatus, nating-current impulses (as per your description) for use over 
simply showing the reversing transmitter in diagrammatic | submarine cables. 
form as an ordinary recorder signalling key. In this case, I have submitted these facts for your information with a 
also, no further development occurred. view to showing that it is possible for two men, entire strangers, 

The transmitting methods patented by Mr. Gott are beauti- | to be working on an invention extending over many years with 
fully simple and effective, and it mav be of interest to describe | precisely the same object in view.—I am, &c., 
generally the method adopted by the writer after discussion of | London, March 1. P. O’NEIL. 


* SOME FACTORS IN PARALLEL OPERATION." 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: Your Editorial of February 21st, referring to my Paper 
on parallel operation at the Institution, comments upon 
the small number of those taking part in the discussion as 
indicating the unfamiliarity of the subject. May I point out 
that the Paper had been read the previous evening at Bir- 


Fic. 1. mingham, where there was a lengthy discussion, as reported 
> fin AOSA in your last week's issue. | 
many alternative devices. That finally adopted is shown in | As you suggest, it was assumed that the subject would be 


the subjoined diagram, and consisted, as will be seen, of a | familiar, since we had. not very long ago, the admirable Paper 
pawl and ratchet device in combination with a cam which by Dr. Rosenberg. and more recently the Paper by Prof. Barr 
operated the pole changer. The serrations on the cam were in | before the Glasgow Section, both dealing with the subject of 
number half those of the ratchet teeth, so that the lever resting parallel operation. My Rn NOD MALO eality an addition 
on these serrations would be alternately raised or lowered for | to those previous Papers.—1 am, &c., 
each step by step action of the ratchet. Rugby, March 4. A. R. EVEREST. 
Fig. 1 shows this lever mechanically operated. by the key | [We think the difficulty is that audiences vary largely with 
lever, which in the case of an automatic transmitter would be the locality. A subject like parallel operation, considered 
one of the bell crank levers or corresponding part. Fig. 2 theoretically, is one that appeals necessarily to designers. 
| Unfortunately, London is less the home of the designer enan 
it used to be.—Ep. £.] 


To Pole 
Changer 


THE SEPARATION OF THE LEAKAGE REACTANCE 
AND DIRECT MAGNETISING EFFECT OF THE 
ARMATURE OF A STAR-CONNECTED THREE- 


NJ PHASE SYNCHRONOUS MACHINE. 


TO THE EDITOR OF THE ELECTRICIAN. 
Fia. 2. 


SIR : In your issue of the 28th ult. Mr. T. F. Wall gives a 
method for determining the armature reactance of a star-con- 
nected three-phase synchronous machine. The method he 
describes, however, will generally give much too high values. 
This is due to the fact that the component of the field produced 
in the short-circuited phase, which revolves relatively to the 
field system at twice the speed of the latter, cannot as a rule 
be neglected. Anyone who has made tests with otherwise 
similar synchronous machines with and without dampers will 
have noted the big influence of the damper on the voltage 
induced in the open phases when one phase is short-circuited.— 


shows the same device operated by an electro-magnet, which is 
worked by the key or automatic transmitter. The ratchet 
wheel and cam are shown relatively large to the key, for clear- 
ness, but are, in fact, small, not more than 3 in. diameter. 

For the receiving instrument the pneumatic relav of the 
writer was intended to be employed: —] am, &c., 

London, Feb. 25. . A. FRASER. | 

i 


TO THE EDITOR OF THE ELECTRICIAN. 
Sır : With reference to your notice in THE ELECTRICIAN of 


the 21st inst. respecting ' The Elimination of the Siphon | I am, &c., 
Recorder," and in view that the following facts may be inte- Mancliester, March 4, K. Fayr-Hansen, 
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. EARTHED AND UNEARTHED NEUTRALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


: In reply to Mr. Kenelm Edgcumbe’s letter of February 
T I would point out that there is not any limiting resistance 
in the earthed neutral other than the transformer itself. 
Below is a series of readings taken which shows the conditions 
under which the transformer works when a fault occurs. 


3 -Phase 


Supply 
Barth 
Earth 
Current Readings 
I 4 F 
35.0 17.5 17.5 17.5 50.0 
17.5 36.0 18.0 18.0 52.0 N 
17.0 17.5. 35.75 17.5 50.5 
` Pressure Readivg-. 
1&S 2&S. 3&S 1&2. 2&3. 34 l. Remarks. 
25 205 25 3625 3675  3625—Open Circuit. 
045 25.0 20.5 25.50 36.50 21.50—Fault on Phase 1. 
21.0 0.385 25.5 21.25 25.50 35.50—Fault on Phase 2. 
25.0 21.5 0.375 3625 22.00 250 —Favlt on Phase 3. 


TRANSFORMER (CAPACITY : THREE 2 K.v.4. Rario 200 To 2,000 DELTA 
CONNECTED ON H.T. SIDE AND STAR oN L.T. SIDE AS SHOWN IN SKETCH. 


You will notice from the above test that the currents in the 
two healthy phases are always one-third of the.fault current 
and the current in the faulty phase two-thirds.—I am, &c., 

"heffield, Feb. 26. . S. E. FEDDEN. 

CONCERNING THE NEUTRAL COMMUTATION 
ZONE. 


TO THE EDITOR OF THE ELECTRICIAN. 


‘Str: In a recent letter to the “ Electrotechnik und Mas- 
chinenbau,” Vienna, I sugycsted that-the cause of the pro- 
longed discussion on this subject was that the disputants did 
not base their arguments on experiments, and several (including 
]Ierr Menges) had not, so far as I was aware, published any 
serious experimental work. Rudenberg replied to this, stating 
that my Institution Paper on “ Commutation Phenomena ” 
fully substantiated his theories, but so far I-have not seen any 
reply from Herr Menges. As, howeven, he wrote to me stating 
that he was preparing a reply, I take it that this was one of the 
unpublished letters. I am glad to find that Herr Menges pro- 
poses to carry out some experiments, and, as he asks for sug- 
gestions, I would like to draw his attention to the contact disc 
ond contact maker I employed in the experiments described 
in my experimental work above referred to. I would like Herr 
Menges to examine the oscillograms given in Fig. 22 of my 
Paper, and to explain them according to his theory. Perhaps 
he will be able to check these in his proposed experiments. 
With regard to the diagrams published by Lamme, Arnold and 
myself, I think the simplest course would be for Herr Menges 
to state his own objections to the physical conditions shown. 

I do not think there is any need for me to reply to Herr 
Menges’ remarks, as they are mainly concerned with his own 
defence, and the object of my Paper was not to show that he 
or anyone else was wrong, but to obtain a true picture of the 
commutating zone.—I am, &c., 

Birkenhead, March 4. G. W. WorRALL. 


TESTING OF MINERS' SAFETY LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


"IR: In your issue of the 21st ult. you have an Editorial 
Note on the testing of miners’ safety lamps, and while I am 
quite in agreement with your remarks, more particularly in 
regard to the option which is at present allowed a manufac- 
turer of substituting a dummy battery for the ordinary battery, 
I think it would have been only fair for you to have pointed out 
that this option has not in every case been exercised. 
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I happen to know that at least one lamp recently submitted 
for test by the Home Office was actually tested with its own 
accumulator. This was the prize lamp—the “ Ceag "—and 
it was duly submitted to the whole of the specified tests, 
including the *‘ severe dropping test,” without sustaining the 
slightest damage. 


Another matter of interest is the fact that, at the New 


-Monckton Colliery a short time ago, one of these lamps was 


dropped down a shaft 160 yds. deep on to a wooden floor, and 
not only did it continue burning, but it was actually used 
during the whole of the next shiff, proving to be absolutely 
undamaged.—I am, &c., 


Cardiff, March 4. THEODORE SCHONTHEIL. 


RETURN CURRENT TESTING OF TRACTION MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With further reference to Prof. Howe’s letters, the 
formula quoted by him for the losses—namely, V,(A,,—A ) 
+V,,A,—Is slags ie one booster alone does not represent the 
losses of the set. iis at the same time settles any doubt with 
regard to the re ibil ty of operating the test. 

An alternative method of calculation to this is to put :— 

W,— W,,— W, — total losses of sot, 
where 

Wna — A, V, whole input with set, 

W,=A,V,=output from generator. | 

Then subtract the armature C?R losses of the set from this, 
and divide by two :— 

I(W,—W)-W,, 
W,—A,R4-- A R,, 
R,, — armature resistance of motor, 
R, —armature resistance of generator. 

W, contains the losses of the motor, excepting its armature 
heating losses. | 

-, W,-- APR, =W —total motor losses. 

Motor input = V „A n= W; 
Useful work of motor= W,— W. 


. The motor efficiency in per cent. — 


M 


where 


We 
I am, &c., 


Leeds, March 1. WALTER E. FRENCH. 


A NEW APPARATUS.FOR WORKING THE TRAFFIC 
"^ . ON THE RHYMNEY RAILWAY. 


Progressive railways are ever seeking to improve their methods of 
handling trains, especially in those districts where mineral and goods 
traffic is heavy orcomplicated: Both the telegraph and the telephone 
are already employed by many railways to deal with the problem of 
efficient traflic control, but the Western Electric Co.'s system, recently 
installed by Messrs. J. B. Saunders & Co. on the Rhyinney Railway 
Co., possesses à number of important features not found in many 
other systems, and a short account of the working will therefore be 
of interest. 

"The control of the traffic on a railway line or section of line is, as a 
rule, assigned to one man, the controller, whose office is situated at 
some important point ontheroute. : A pair of wiresis run from this 
office along the line and, at signal cabins and other points where . 
traffie is dealt with, telephones (Fig. 1) are looped across the wires. 
These telephones are equipped with a device known as a “ selector ”’ 
(Fig. 2), the function of which is explained later. The controller 
himself wears, whilst on duty, a head receiver and chest transmitter, 
which allow him to receive and to transmit telephone messages and 
to use his hands at the same time. In front of him the controller has 
a cabinet fitted with a number of keys or switches (Fig. 3). Each 
key is associated with one of the signal boxes or way stations with its 
telephone set and selector. These keys (Fig. 4) are so arranged that 
when actuated they send a series of impulses along the line, the 
current being supplied by the battery fitted at the controller's office. 


The number of impulscs sent out differs with each key. the keys being — 


adjustable, 8o that the required number of impulses may be set. 


G 


Fic. 1.—Locar BATTERY SELECTOR 
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The selector fitted at the signal box or way station consists essen- 
tially of an electromagnet fitted with an armature which actuates à 
small pawl, which in turn rotates a small ratchet wheel. The ratchet 
wheel is fitted with an adjustable contact, so arranged that it is closed 
after a certain number of teeth have been rotated. The effect of the 
controller operating one of his keys is, as stated above, to send out a 
series of impulses of current along the line. Each of these impulses 
causes the armature of the selector to be pulled up and then released, 
and each time that the armature is so pulled up. it actuates a stepping 
pawl and moves the ratchet wheel forward onetooth. All the selector 
ratchet wheels along the line operate at the same time, but as each 
of them have the contect set at a different point, after a definite 


Fig. 2.—View or SELECTOR. 


SET OPEN. 


number of impulses have been sent out and the ratchet whecls have 
come to rest, on only one of them wil the contact be closed, and thus 
the ring is given only at a certain station. By an ingenious arrange- 
ment of the electrical circuit the ratchet wheel is locked in one direc- 
tion by a retaining pawl, during the time that the current impulses 
are on the line. This allows the wheel being stepped forward tooth 
by tooth, but prevents the wheel from falling back when the stepping 
pawl returns to engage with a fresh cog. After the ratchet wheel 
has been stepped round to the correct position, contact is made and 
the bell rings. All the ratchet wheels then fall back to their normal 
positions ready for a fresh call. 

In order to get the most efficient specch transmission over the line. 
special telephone circuits have been devised, and as many as 40 
telephones can now be looped across one pair of wires, so that anyone 
speaking at one station can be heard perfectly clearly at all the others. 
This special telephone circuit has made it possible to provide a general 
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Fic. 4.--Seneceror Key CABINET. 


Fic. 


3.- -SELECTOR Kery. 


call seheme whieh is very useful for simultaneously giving daily in- 
structions to all the wayside stations. The general call scheme is 
arranged as follows: In addition to the contacts on the seleetors 
already described for selecting the particular bell required, a second 
contact is fitted on each. This second contact is set at tho same 
position on all seleetors, sav, for example, on the 40th tooth. An 
extra key is fitted at the controller's office, this key sending out in 
this exemple 40 current impulses. When this key is operated all the 
scleciors step round 40 teeth, and all the contacts for general call are 
mide so that the bell in cach station rings and the controller is 
enab'ed to give general instructions to all stations at the same time. 

When ono of the wavside stations requires to speak to the con- 


| 


directly to the controller, as in the ordinary.way the caller always has 
his telephone connected across the line. In cases where the con- 
troller may not be constantly listening on the line, à magneto bell 
can be fitted at his office and the wayside stations can be supplied 
with a hand magneto generator, so that they can ring up in the 
ordinary way. A further addition, which is usually made in con- 
nection with this system, is a time-sending arrangement. Esch of 
the selectors is fitted with an additional contact which is “ made ” 
when the ratchet wheel has rotated a complete revolution. This is 


Fic. 5.— l'RAIN CONTROLLERS AT RHYMNEY RAILWAY CENTRAL OFFICES, 
('ARDIFF. 


used by the controller for sending out signs!s for the regulation of 
clocks, &c. By simplo modifications of the circuit, the Western 
Electric sclector system may be made to serve other useful purposes 
in connection with railway working. Indeed. it is claimed that this 
system is the most adaptab'e to present railwey mothods of any yet 
introduced. £ 

Working in connection with the apparatus above described the 
Rhymney Railway Co. have installed immediately in front of the 
eontroller a table (Fig. 5) upon which a diagrem board of the whole 
railway is fixed, showing the up end down lines separately. On this 
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Fie. 6.-- View IN SIGNAL Box SHOWING TRAN CONTROL APPARATUS. 


board the movement of all engines and trains is recorded by the con- 
troller from time to timo as advices reach him hy the sliding of brass 
discs bearing the number of the particular train from position to 
position. Provision is made in the diagram board at the more im- 
portant junctions, stations and sidings. for sliding the dises from tho 
grooves representing the running roads into side tracks when the 
engines are detained shunting and the like. The controller is sup- 
plied with information as each engine picks up or puts off traffic at 
the various junctions and sidings, and h^ cen at any moment «ee the 
exact position of the trains working throughout the railway and is 
thus abie to divert engines to any particular point where tr^ffic is 
waiting clearance or prevent them making unnecessary jourr^ya to 


troller, it is only necessary to remove the receiver from the hook, | points where trafe wrieh was expected is not in readiness for bringing 


listen to ascertain if the line is already in use, and, if not, to speak * forward. TERNE Se o exped ace 5o mx i 
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ANNUAL DINNER OF THE MANCHESTER SECTION OF 
- THE INSTITUTION OF ELECTRICAL ENGINEERS. 


In the absence of Mr. A. A. Day, the chairman of the Man- 
ehester Local Section, Prof. E. W. Marchant, D.Sc., presided at 
the annual dinner of this section, which was held at the Midland 
Hotel on Friday last. Nearly 200 members and guests were 
present. ‘This muster is not a record, though it approached very 
closely to the record figure. Among those present were the 
Lord Mavor of M: inchester (Mr. 5. W. Rovse), Mr. W. Duddell, 
F.R.S. (President of the Institution), Mr. S. Z. de Ferranti 
(past president), Prof. Rutherford, F.R.5., Mr. Charles Day 
(President of the Manchester Association of Engineers), Dr. E. 
Rosenberg, Mr. E. H. Langdon, Councillor W. Dagnall (chair- 
man of the Manchester Corporation Electricity Committee), 
Mr. 5. L. Pearce, Ald. Walker, and Mr. Julius Frith (hon. 
secretarv). 

After the loval toasts had heen honoured, Mr. S. Z. DE FERRANTI 
proposed * The Corporations of Manchester and Salford," and took the 
Opportunity to make a number of trenchant references to the influence 
of municipal trading in electricity supply in this country during the past 
30 Vears. Speaking of the industry at the present day, he noticed a 
welcome change coming over the business of electrical manufacturing, 
Makers of all classes of plant, machinery and accessories, who were at 
one time alwavs at each others’ throats, were now co-operating with the 
idea of serving the public better and also making a living. Compromise 
and concession were rapidly gaining ground, and he put forward a plea 
for the use of these valuable methods in giving a public electricity service, 
He appealed for co-operation between the municipalities and public 
companies, for even the most ardent. municipalist must realise that 
salvation lav in combination. Mr. Ferranti drew a number cf interesting 
comparisons of the practice adopted in the United States of America and 
in Germany in regard to electricity supply. In the former country thev 
were fortunate in having very little municipal work. The concessions 
for public services were made to companies, and after an agreed sum of 
money had beer earned the balance. was divided between the conces- 
Kionaires and the public body. In Germany things were carried out on a 
slightly different. basis, Several municipalities combined and placed 
money in State-formed companies, in which also the general public was 
interested. The arrangement meant that the municipalities were big 
debenture holders with a good security. The municipalist might be 
disposed to ask, '" Where do the public come in under such arrange- 
ments *" The answer was in good service and in better prospect of 
profit making. In his opinion the prices of electrical energy were too 
high in this country, because no one seemed to be inclined to take the risk 
of reducing the charges. He did not think this risk could be altogether 
taken by publie undertakes, but that by-co-operation between munici- 
palities and companies the security and general soliditv of the former 
might be combined with every advantage of the business keenness and 
acumen of the latter. 

The Lorp Mayor or MANCHESTER, in the course of à somewhat 
lengthy and rambling reply., gave it as his opinion that the supply of 
electricity must always be a monopoly, and in the case of Manchester 
they could not have, sav, half-a-dozen companies competing in the 
strecis. ‘The supply of electricity in Manchester was as cheap as any- 
where in the country, except perhaps at Newcastle-on-Tvne, where the 
local condicions were entirely different. They did not believe in making 
handsome profits for the rates out of the electricity department, but were 
devoting the surplus towards the reduction of prices. He did not agree 
with Mr. FPerranti’s ideas of co-gperation, but thought that monopolies 
must be worked for the benefit of the State or the benefit. of the locality. 
Mr. Royse took up a considerable amount of time in explaining what the 
Manchester Corporation did for the ratepayers, and described in detail 
the duties of the various departments. Among other things he stated 
that there were 180,000 gas consumers and 900 miles of gas mains, 

The toast of '' The bistiution of Electrical Engineers " was proposed 
by. Prof. E. RUTHERFORD, F.R.N., who, in the course of a long and in- 
teresting speech, dealt with the relations of the work of the physicist 
with that of the practical electrician. and electrical. engineer. The 
electrical industry as we know it to-day had its beginnings in the phy- 
sical laboratory, and in this respect it was interesting to note that the 
Manchester Section in holding its meetings at the University was really 
returning to the parent abode. In lecturing to students of electricity 
he often had to repeat. Faraday's early experiments to demonstrate 
induced currents, and though the origin’ of these experiments 
dated back some 70 vears, they never failed to impress him with both 
their simplicity and importance. He thought that it must be some con- 
solation to enzbtacers la this country to know that the genius of an 
Figlishman, Faraday, had made possible the present-day development in 
electrical science and engineering. He recalled an incident in which 
Faraday himself was asked what was the use of it all, and how in his 
simple vet forceful manner Faraday had replied by asking another 
question, What was the use of a child ? Prof. Rutherford touched upon 
recent developments in radiotelegraphy as an example of an industry 
which had grown out of the researches of pure science. He wished 
particular ly to impress upon electrical men the necessity for linking up 
pure science with all their work. It would materially assist in solving 


authorised to supply electrical energy in this area. 
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many problems and incidentally" help them to earn a living. He had 
conducted manyicarefulfresearches into the nature of electricity, its 
relation to matter and the relation of matter to it. The results had 
been of immense value and interest to engineers, although at the present 
time they might not appear to be of any importance. He appealed to 
the Institution to admit a greater number of Papers on physical subjecta. 
He recalled the days when he used to read THE ELECTRICIAN and its 
articles by Mr. Oliver Heaviside. At that time he did not fully under- 
stand their manner, but he realised that more of that sort of thing was 
wanted. He had since come to the conclusion that Mr. Heaviside’s 
work formed the basis of all the practical work which had come after him. 
Mr. W. W. DUDDELL, in reply, said that very useful work which 
appeared to be of am altogether impractical character was being done 
in the physical laboratory, and it remained for engineers to apply the 
results of these researches in & practical manner. In this respect he 
referred particularly to the constitution of the atom and the possibility 
of stealing some of its electricity. Speaking on the subject of physical 
Papers, Manchester seldom contributed any such Papers, but the 
Institution was always open to receive them although they wore some- 
what difficult to discuss. Speaking generally of research work, he said 
that the Institution was organising a scheme by which the properties of 
the materials used bv electrical engineers were being analysed, and the 
results would be placed at the disposal of the industry as soon as they 
were ready. The Institution itself was proceeding upon progressive 
lines. The hbrary at the central building in London contained, he 
thought, the finest collection of books on clectrical subjects in the world. 
Members would be interested to hear that a lending library was to be 
arranged, so that it would not be necessary for provincial members to 
come to London to sec books. Speaking of the examinations which the 
Council were preparing in order to raise the status of membership of the 
Institution, it would be possible to enter for these without undue cram- 
ming. The idea of the examination was to ascertain whether the appli- 
cant for m:mbership was suitable for the particular work with which 
he was dealing. 
than otherwise. 
Prof. E. W. MARCHANT, also replving to the toast of the Institution, 
referred in feeling terms to Mr. A. A. Dav, and stated that he was making 
satisfactory progress. He appealed to the members to have a definite 
aim before them. Manchester was a great manufacturing district, and 
the Section had kept up its reputation for the supply of good Papers. 
Speaking on the subject of the scientific side of the industry, Manchester 
had been fortunate in this respect and had many fine traditions and had 
produced a number, of distinguished persons who had contributed 
valuable work to this branch of science. These included Joule, Sir 
Joseph Thomson, Prof. Fleming and Dr. John Hopkinson. Also he 
r called the interesting fact that Mr. Ferranti himself was born in Liver- 
pool. He hoped that there would be a greater and wider discussion of 
matters relating to electrical science. l | 
Mr. W. Cramp, in proposing the toast of ‘ The Guests," referred to 
the Mavor of Manchester's statement regarding the local gas mains. He 
had omitted to mention the number of arc lamps per head of population, 
and Mr. Cramp had worked this out and found that the figure was 0-00001 
arc lamp per person. He also stated that the social side of electrical 
affairs in the Manchester district were flourishing and the Engineers’ 
Club and the Electro-Harmonic Society were proceeding on satisfactory 
lines. 
Mr. E. H. LANGDON, 


President of the Manchester Chamber of Com- 
merce, replied. 


LEGAL INTELLIGENCE. 


EEE 


London Electric Supply Corpn. v. Westminster Electric Supply 
Corpn, 


On Friday last in'the House of Lords (before the Lord Chancellor and 


The examinations would be of a specialist character rather 


Lords Atkinson, Shaw and Moulton) arguments were concluded and. 


judgment reserved in this appeal by plaintiffs against an order of tho 
Court of Appeal (July 11, 1911) affirming a judgment of Mr, Justice Joyce 
in favour of respondents. 

: Mr. Danckwerts, K.C, Mr. Buckmaster, K.C., 
Cartmell appeared to support the appeal; 
Younger, K.C., and Mr. W. S. Kennedy for respondents, 

Mr. Danckwerts said the dispute arose as to the construction and' 
effect of an agreement dated May 4, 1910, relating to the working by tho 


and Mr. J. 


Westminster Company of the London Company's undertaking within a - 


certain area of the City of Westminster. Each company was duly 
Their powers were 
to some extent concurrent, and they were con petitors, although plaintiffs, 
supplied only alternating and defendants only continuous current, In 
1931 the local authority had power to purchase the undertaking of the" 
London Com pany. 


sanctioned by the Board of Trade) was to give the Westminster C um pany 


the right to work for their own benefit the London Com pany's under- 


taking in the Westminster area, just as if they had acquired it by purchase, 
to the extent which the law would allow one statutory undertaking to be 
acquired by another, until it was acquired by the local authority. ‘The 
consideration was the annual payment of about £22,000, which ‘the 
Westminster Company agreed to pay the London Company, subject. to 
certain arrangements. The London Company claimed (1) an injunction 
to restrain the Westminster Company from soliciting any of their eus- 
tomers taking or asking to be supplied with alternating current to tako. 


Austen” 
Sir R. Finlay, K.C., Mr. 


The general effect of the agreement (which had been 
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instead the continuous current supplied by defendants. The injunction 
was asked for on the ground that by the agreement dcfendants were 
placed in a fiduciary position, and were bound to act in the interest of 


plaintiffs, and to do nothing cadculated to diminish the supply to cus- 
tomers of the alternating current. And (2) for a declaration that, 
according to the true construction of the agreement, defendant com- 
pany (as between the two companies) were bound to supply alternating 


current to any consumer who might apply to plaintiff company's offices 


for it. 

Mr. Justice Joyce held that the first claim was founded upon a mis- 
conception of the relation between the two companies created by the 
agreement. 


were free to work the latter's undertaking in any way most conducive to 
their (the Westminster's) benefit. As to the declaration, he though 


there was no evidence of any attempt to destroy or diminish the supply 


to plaintiffs’ customers, and accordingly he dismissed the action on both 
grounds. The Court of Appeal had upheld that decision. Mr. Danck- 
werts, K.C., contended that the Westminster Company were occupying 
& position as their avents, and that they were bound by the established 


rinciple of law that an agent might do nothing which was against the 


interest of his principal. The course adopted by the Westminster Com- 
pany must be prejudicial to the interests of the Lon1on Company. Sup- 


pose, he said, a doctor sold his practice to another doctor on the terms 
that he was for so many years to be paid a proportion of the profits of 


the business. There was an implied warranty by the doctor who acquired 


the practice that he would not give up or sell the business, and so make it 


im possible for the retiring doctor to get his money. So was the West- 


minster Company under obligation to use their best endeavours to make 


the undertaking of plaintiffs a profit-paying concern. 


Mr. Buckmaster, K.C., argued that the construction which the 
London Company put upon the agreement was one in accordance with 
powers given by sec. 20 of the Electric Lighting Act, 1909, and certainly 
was in accordance with the London Electric Supply Act, 1908, whereas 


the construction put upon it by the Westminster Company made it an 


agreement which was ultra vires the statutory powers of the parties to 


enter into. Respondents said: ‘‘ Whether it is ultra vires or not, you 


cannot allege that it is, even on our construction of it, hecause vou have 


chosen to sue us upon the contract." That was the view which (erro- 


neously, he submitted) was taken by the Courts below. Butfthe answer 


tn that was: '' It is not ultra vires when properly construed, as we con- 
xtruc it, and so construed the Westminster Company have committed 
breaches which entitle the London Company to an injunction and to the 
declaration as asked." 

Sir ROBERT FiNraY, K.C. (for respondents), submitted that the decision 
of the Courts below was right. ‘he only obligation the agreement put 
upon thc Westminster Company was that of paying the various sums 
mentioned to the London Company a3 they became duc; this they had 
faithfully donc. 

Lord Mourrow pointed out that at some date the City Corporation 
could acquire the undertaking at a valuation. The quantum of business 
which the London Company was then doing would be important in 
estimating the sum to be given for that undertaking. 

Sir ROBERT FiNLAY said the agreement provided for all that, but the 
important point was what. was the relation created by the agreement 
now existing between the parties! He submitted that respondents were 
not managers of appellants’ business in the sense that there was any 
fiduciary relation between the two. It was in the sole discretion of the 
Westminster Company to declare on what system clectrical energy 
should be supplied to an intending consumer in the Westminster area. 
Appellants had now no interest in the conduct of the supply in West- 
minster. 

Lord Atkinson: In short, you say that Mr. Justice Joyce was right 
when he said the effect of the agreement was to enable the Westminster 
Company to say: ‘ We are in a position to supply you with either 
alternating current or continuous current, but we hav», under the Act of 
Parliament and the rules and regulations of the Board of Trade, a right 
to «ay which of the two we will supply." | 

Sir RoBERT said that was the construction he asked their Lordsihps 
to hold was the true one. The object of the Westminster Company in 
entering into the agreement was to promote competition, which would 
be killed if the injunction now sought was sanctioned. 

Lord ATKINSON asked whether starving or strangling the London Com- 
pany to death would promote competition. As it was, customers had a 
choice, but if there was only one company that choice would cease. 

Lord Movrrow : If Sir Robert’s contention is upheld, the Westminster 
Company could diminish the business of the London by coaxing their 
customers away. ° 

Lord Suaw: This is a question of vital financial importance, and one 
which is also of vital importance in keeping up the standard-of electrical 
energy. | 

Mr. YounoeEr, K.C., said it would be against the interest of the con- 
sumer that there should be a double set of mains worked by the same 
company within the same area. It would be to the advantage of the 
ratepayer, when the time came for the City of Westminster to acquire 
the undertakings, to have them merged in one complete system. 

Lord MovLrowN: That, I suppose, is how you attempt to justify this 
policy, which must end in practically wiping out the London Companv. 

Mr. YorNcGER said it was admitted that £100,000 was the utmost 
value of the London Company's undertaking. It was their full capital. 
Whenever the City acquired the undertakings they were to have all their 
capital paid them back. If the City gave less than £100,000 for the 
London Company's undertaking, the Westminster were to make up the 


In his view, so long as the Westminster Company paid the 
annual sums reserved by the agreement to the London Company they 


balance. Meanwhile, not a penny piece would the London Company be 
called upon to find, no matter what expenses the Westminster might be 
called upon to meet or how much the demand for alternating current might 
increase and new distributing stations be required to supply the demand. 

Lord Movtton pointed out that the Westminster Company had no 
statutory power to supply alternating current. If lamps of lower voltage 
came into general use, alternating current might become almost universal. 
The agreement, inter parties, by which the Westminster Company were 
able to supply alternating current was, therefore, one which might 
be very valuable to them. 

Mr. YOUNGER replied that, while that was so, the London had got a 
very good bargain. At the time that the contract was made they had 
only 750 consumers on the books. An injunction in the form asked was 
one that the Court of Chancery could never sanction. The injunction 
was not to restrain the Westminster Company from doing a particular 
thing, but to do nothing which might be calculated to destroy or diminish 
the undertaking. Such an injunction would lead to endless litigation. 
` Mr Buckmaster, K.C., in reply, said the Westminster Company con- 
tended that they were under no obligation to supply alternating current 
to anyone who was not & consumer, and that if they did supply the 
customer would have to take the supply from the point where it suited 
them to connect his house to. If the obligation upon the London to 
supply was discharged by supplying, not from the nearest point, but from 
any point on their system, à would-be consumer might have an indefinite 
length of cable to pay for, Presumably, & consumer had a statutory 
right to be supplied from the nearest main. 

The Lorp CHANCELLOR said they would take time for consideration. 


Hire-Purchase Agreements. 


In the Chancery Court of Lancashire on Tuesday Vice-Chancellor 
Stewart-Smith, K.C., heard an application for an order on behalf of the 
Lancashire Electric. Power Co., to authorise them to remove from the 
premises of the Woodhey Printing and Dyeing Co., of Ramsbottom, 
some machinery and plant comprised in certain hire-purchase agree- 
ments, but now in the possession of Mr. A. H. Pownall as receiver. 

For the Electric Power Co., Dr. Atkinson explained that between 
August 13, 1907, and November 7, 1910, 12 different hire-purchase 
agreements were made between the Power Company and two gentlemen | 
named Young and Hodgson, who carried on business as the Woodhey 
Printing and Dyeing Co. The scheme of agreement was that ths 
machines were hired for five years at certain quarterly payments, and at 
the end of that time if the hirers chose to keep them they might be assigned 
to them. The hirerscould also at any time terminate the agrcement bv 
becoming the purchasersof the goods. It appeared that instalments on 
the machines had not been paid. In March, 1912, a limited company was 
formed for taking over the business of the Woodhey Company, but the 
Electric Power Company were not informed of that, and when it came to 
their knowledge they wrote stating that their contract was not with 
the new company. In October last year a receiver was appointed, and 
when the Electric Power Company went to take possession of the machines 
they found the receiver in possession. 

The Vice-Chancellor directed that the receiver should exercise his 
option to purchase the machines, and that the proper sum which he ought 
to pay was £1,200. An order was made accordingly. 


` 
i 
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Bell v. Milne, 


In Tae ELECTRICIAN for Feb. 28, p. 979, particulars were given of 
this action, which ,is being brought by Mr. James Alex. Bell, city 
electrical engineer, Aberdeen, against Mr A. E. Milne, solicitor and 
hon. sec. of the Aberdeen branch of the Electrical Contractors’ Association, 
for £1,000 damages for alleged slander. The alleged slander was contained 
in a letter written by Mr. Milne to the Town Clerk of Aberdeen. The 
defence was a denial of the slander, and privilege was pleaded. 

Lord Hunter's deferred decision has now been given. His LORDSHIP, 
who approved of the issucs for the trial of the action by jury, said 
tt was averred that the letter was slanderous in respect, first, that it 
contained a false charge of professional incompetence against pursuer, 
and, secondly, that it falsely alleged that pursuer, as city electrical engineer, 
recklessly and without justification imputed dishonesty to the Aberdeen 
contractors. If the statements of and concerning pursuer amounted to 
either of such charges they would be slanderous, as to impute slander was 
itself a slander. For the defender it was maintained that the letter 
narrated certain facts, and then contained an expression of opinion with 
reference thereto. It had no doubt been decided in the case of a news- 
paper commenting upon the actings of a public man that the ex pression 
of an opinion as to a state of facts truly set forth was not actionable, even 
when that opinion was couched in vituperative or contumelious language. 
His Lordship, however, did not think that that doctrine protected a com- 
munication written to the employer of a public official alleging that action 
taken byhim had arisen. not from error of judgment, but from incompetence 
or recklessness. The statements in the letter by Mr. Milne appeared to 
him to be capable of bearing a slanderous meaning, and it was for the 
jury, therefore, to sav whether they were used in an innocent or slanderous 
sense. Defender maintained that in any event he was privileged, as he 
was writing on behalf of the association. It had been decided that an 
official of a trade union might be sued, and he did not think that an 
official so sued enjoyed any greater privilege than the association would 
have done. Inthe present case the contractors whose work was criticised 
by the pursuer would have been privileged ; but so far as the averments in 
the present case with reference to the association were concerned he,thought 
he could not hold, at all eventsat that stage, that they were privileged. 


Lagat INTELLIGENCE continucd on page 1024. 
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CO-OPERATIVE ELECTRICITY SUPPLY. 


‘“ COMPROMISE and concession has gained ground during 
recent years, and I suggest that the ideal method of serving 
the public in electricity supply will be obtained by co-opera- 
tion between municipal authorities and public companies." 
Mr. FERRANTI has made this statement in public, though 
perhaps in a different form, on many occasions, and at the 
annual dinner of the Manchester Local Section of the Insti- 
tution he took the opportunity of emphasising it. The com- 
parisons which he drew between the practice adopted in this 
country and that obtaining in the United States and 
Germany was misunderstood by the Lord Mayor of Man- 
chester, whose duty it was to reply to the toast proposed by 
Mr. FERRANTI. His lordship seemed to have got the im- 
pression that Mr. FERRANTI wished to introduce all the 
methods of these countries into British electricity supply. Mr. 
FERRANTI was ip reality appealing for the achievement of 
something which had only been attempted on a small scale 
in this country. The malpractices of our foreign friends 
do not concern us, except insofar as they may act as a 
warning to us of pitfalls to be avoided. The main theme of 
Mr. FERRANTI's suggestion is an excellent one, and we trust 
that the parties concerned will be able to get together upon 
it and put it into operation. The municipalities have 
established a precedent by co-operating among themselves, as 


for instance the Electricity Board in the Stalybridge district. 
The Salford Corporation has also established an even more 
important precedent by undertaking the purchase of elec- 
trical energy from the Lancashire Electric Power Co. Such 
large industrial centres as Birmingham, Manchester, Liver- 
pool and Glasgow, where municipal undertakings have been 
In operation for some vears, are pushing the mains into out- 
lying districts which fringe the countryside and make the 
electricity undertaking contiguous with those of power 
companies supplying in the county areas. 
companies and municipalities are sufficiently closely located 
to link up their systems without much difficulty. So that 
considering the position generally the parties are, much 
nearer a settlement than they were some years ago. The 
preliminary difficulties which are always so troublesome in 
these matters may now be said to have been automati- 
cally surmounted for them. 

In addition to making an appeal for this co-operation of 
supply authorities, Mr. FERRANTI -voiced again his senti- 
ments on the subject of cheap power rates. Until the 
charges for electrical energy in this country can be mate- 
rially reduced, progress in electricity supply will be slow 
compared with other countries. In this respect we think 
that an appeal should be made to the Board of Trade to 
relax certain of its regulations in regard to industrial 
supply which unduly increase the capital cost of plant and 
mains not only to the supply undertakings, but also to the 
power cosnumer. The latter has to be induced by the 
manufacturer to make a considerable outlay for motors, 
distribution cables and switchgear before he can derive any 
advantage trom the economies of electric driving. There. 
can be no doubt that there are certain regulations which, 
while they make for the safety of the consumer and his 
employés, they do materiallv increase the capital charges 
on the undertaking. The question of cheap power is there- 
fore not the only item to be considered by the prospective 
user of the electric service. The restrictions and regula- 
tions to which we have referred do not obtain m the coun- 
tries which Mr. FERRANTI selected as examples for com- 
parison wit. British practice. We think that this fact wil] 
explain the progress made in electricity supply in those 
countries quite as much as the fact that charges for energy 
in those countries are low. We should like to see this 
matter more fully gone into, with a view to removing this 
embargo from industrial electricity supply, 


In London the 
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CURRENT TRADE LITERATURE. 


ADNIL INDIRECT Fittinas.—In the evening of Feb. 27 there ap- 
peared a cutting from the “ Lancet" dealing with the injurious 
effects of glare. The Adnil Electric Co. have adapted this very 
neatly for a folder to advertise their Indirect Lighting fittings, 
which we have so often described. This piece of attractive pub- 
licity is the work of Mr. A. J. Greenly, of Marcus Heber Smith. 

Pumps.—A particularly attractive list has been prepared by 
Gilbert Gilkes & Co. (Ltd.), Kendal, and deals with their Centuri 
centrifugal pumps. It is stated in the list that ''the diffusion 
passages of our pumps are practically based upon the proportions 
of the divergent portion of a venturi tube." Hence the name. 
The pumps are made in the single and multi-cell designs, the latter 
being Rossiter’s patent. Instructions for installing and working 
the pumps, in addition to a quantity of useful hydraulic data is in- 
cluded in the list. 

STEAM TURBINES.—The Brown, Boveri-Parsons steam turbine is 
fully described, with general and sectional illustrations, in a new 
‘publication issued by Richardsons, Westgarth & Co. The matter is 
divided under à number of headings, which deal respectively with 
standard turbines, their construction and performance, and special 
turbines, such as back-pressure and bye-pass turbines. The pub- 
lication is clearly printed and should be in the hands of engineers 
iuterested in steam turbines. 

SWITCHBOARD INSTRUMENTS.—Messrs. Siemens Bros, & Co.'s 
round pattern switchboard instruments are priced and described in 
the new abridged list A.512. 

THE OzoNarR System.—A publication of some 32 pages is now 
being sent out by Ozonair Limited, describing fully their system of 
pure-air ventilation. It is the most complete publication on the 
system which we have yet received from the company. 

Kurpron Lamps.—The Klipton battery lamp, which we referred 
to in & recent issue, has, we understand from Messrs. Rose Bros., 
now been adapted for lamps of high voltage. "The device is adjust- 
able in & variety of ways, and it can be easily clipped on to any 
narrow ledge surface. 

CABLES AND FLEXIBLE Corps.—Mailing card No. 3, issued by the 
Metallic Seamless Tube Co., Corporation-street, Birmingham, .calls 
attention to the cables and flexible cords which the company is 
prepared to supply from stock. 

WATER TURBINES.—A full list of the water turbines supplied by 
Boving & Co. to a great variety of power plants throughout the 
world, is just off the press, and may be obtained on application to 
the company, Union-court, London, E.C. 

STEEL Back LappErs.—H. S. Slingsby, Old-street, London, E.C., 
has issued list No. 142, which describes and graphically illustrates 
his steel back patent extension ladder. This is made in a variety 
of sizes, from 6 ft. high, closed, to 25 ft. high, extending in each case 
to 10 ft. and 48 ft. 

FvsEBOARDS.— These are offered by the Emanda Engineering Co. 
for distribution work of all classes. The address of the company is 
Sumner-avenue, Peckham, London, S. E. 


ErLEcTRIC Dish WASHER, — Interesting details of an electric dish 
washer are being sent out by Seear, Page & Co., Devonshire-square, 
London, E.C. The apparatus is known as the *‘ Torrent," and is 
driven by a small electric motor. 


LEGAL INTELLIGENCE. 
` Continued from page 1022. 


County of London Electric Supply Co, (Ltd.) v. J, Salomon & Co, 


On Tuesday, before Mr. Justice Bankes and a common jury, plaintiffs 
sought to recover from defendants £1,880. 5s. for electricity supplied to 
one of their factories over a period ranging from June, 1908, to Nov., 1911, 
the claim being based upon a contention that through the misrcading of 
& dial of the registering meter defendants had only been charged about 
one-tenth of the proper amount, viz., for 33,428 instead of 334,272 units. 
at lid. per unit. Defendants pleaded that they had paid for the elec- 
tricity consumed. Alternatively they said it was plaintiffs’ duty to supply 
and maintain a suitable meter and that any loss that had occurred 
through mistaken reading must be borne by plaintiffs. They also pleaded 
breach of statutorv obligations bv plaintiffs, and entered a counterclaim, 
as they had bused their estimates of cost of production on the prices 
charged by plaintiffs and that they could never have carried on their 
works if the charge had been on the scale now sued for by plaintiffs. 

Mr. J. R. Atkin, K.C., Mr. Colefax, K.C., and Mr. Slumper appeared for 
plaintiffs; Mr. Duke, K.C., and Mr. Spokes represented defendants. 

Mr. ATKIN, K.C., said that defendants employed a certain amount of 
machinery in connection with their business for extracting water from 


hides, &c., and they took over some works at Mina-road that had been 
supplied with electric power and defendants had used the power since 
1908. Defendants made a contract with plaintiff company whereby they 
were to have power at 14d. per unit, the current to be registered in the 
ordinary way by an electric meter that registered the quantity consumed 
automatically. The meter now concerned was in regular use and no 
complaint had been made of its working. In this case the last unit in the 
total shown on the dial had been erroneously read as a decimal and the 
result was that for 34 vears defendants had been charged just about one- 
tenth of the proper charge for the current actually consumed. The mi~- 
take was undoubtedly a very unfortunate one, and it brought about the 
result that that leather factorv had had its power for one-tenth of the 
correct charge as shown by the meter, the accounts submitted to the 
defendants being based entirely on the misreading referred to. Plaintiffs 
now submitted that defendants should be called upon to pay for the 
power supplied to them. The mistake was discovered in 1911 and de. 
fendants were informed, but they declined to pay and proceedings were 
begun. Defendants pleaded that their contract barred going back more 
than one quarter, but that clause actually applied to the case of an in- 
correct meter. Plaintiffs contended the meter was accurate ; it had only 
been misread. Defendants had also pleaded that they had acted on the 
basis actually charged for in estimating their cost of production and the 
cost of carrying on their works, and they said that for 3} years the works 
had been carried on at a loss, and if they had known they were using the 
amount for current now contended by plaintiffs they would have closed 
down their works, and, therefore, plaintiffs ought to pay defendants 
money in respect to the loss incurred in carrying on their works. He sub 
mitted that there was no substance in that plea or in the defence of the 
breach by plaintiffs of their statutory powers. He gave the history of 
the electric installation at defendants’ factory. Defendants had hal 
334,272 units and they had been charged for 33,428, so that 300.844 units 
had not been paid for at all. Roughly speaking, the charge for power 
was £600 a year, but defendants had only been charged in fact £60 a vear. 
In the autumn of 191] a meter reader went to take his quarterly reading 
and read the meter correctly. He had noticed what the figure for the 
previous quarter had been and he could not understand how it could be 
that the consumption had jumped up ten times. He put the reading 
down, treating the last figure as a decimal, but he reported at head. 
quarters the doubt he felt about the matter, and on Nov. 7 two inspectors 
visited the factory and discovered the error that had been made. Certain 
correspondence ensued, plaintiffs presented theirJaccount, and ultimately 
defendants wrote to say that they could not accept liability for irregu- 
larities in the meter, they had had the current since July, 1908, and the 
meter had been regularly inspected by plaintiffs’ representatives. Asa 
fact, it had been found that the meter showed a slight tendency to under- 
register intermittently, so that that was an advantage to defendants. 
Counsel also said that defendants had entered into a new contract to have 
the power at ld. per unit. Although defendant company had in their 
pleadings said they would have closed their works, they had not in fact 
closed them, and Counsel said he would submit that a bona-fide mistake 
had been made and plaintitfs were entitled to recover. 

Mr. CHARLES P. Sparks, engincer-in-chief to plaintiff company, cave 
evidence and detailed the history of the electric installation at defendants 
works and said that the meter in question was of the type known as the 
K.G.; the type was approved by the Board of Trade in 1910; it was 
supplied in 1906 to defendants. He regarded the meter as of the sane 
in principle as the one approved in 1910. It was a scaled meter and he 
could not sce inside it to see if it was exactly the same in the details of 
construction as the K.G. approved type, but he believed it to be the 
same in principle. Thev had used the K.G. type for seven or eight 
years and they used hundreds of them. In every way it was a met 
suitable meter. He further testified that the figure that had been read 
as a decimal was, in fact, a unit, and should have been charged as such, 
that the current was supplied through the Southwark district. He put 
in a table to show that the power that had been actually charged for 
would not be sufficient for the requirements of defendants’ machinery. 

In cross-examination by Mr. DuKE, K.C., witness said they had many 
of the K.G. type of meter that bore the decimal mark, but it wa 
possibly true that never had one been approved that had a dial just like 
that one. The K.G. type was made in Germany, but for the English 
market. 

At this point Mr. DUKE applied for leave to amend the defence so asto 
raise the point that the plaintiffs had, in contravention of their powers 
supplied power for other than the Southwark arca. 

Mr. ATKIN, K.C., opposed, and pointed out that defendants were still 
having the electricity under a new contract, 

Mr. Justice BANKES said the amendment sought to raise the question 
as to whether plaintiffs were acting within their powers, and he was i 
clined to think that he ought to allow it and assist the investigation, sub- 
ject to all questions of costs being reserved. 

Subsequent evidence was called to prove that there was always a supply 
bv plaintitfs for Southwark, that the red line indicated on the meter dial 
was used as a test, and that the K.G. tvpe was very extensively sol 
on the Continent and in a smaller measure in the United Kingdom. 

After the closing of plaintitis’ case, Mr. DURE, K.C., addressed the 10? 
for the defence. He said that the attitude defendants took was that they 
had been led to carry on the leather business for vearson the foetingthat the 
cost of their electric current was a certain amount that had been paid ant 
that the matter must rest there, and if plaintiffs had made a mistake thes 
must lose on their side bv their error. Defendants were for a very lonz 
time in doubt as to whether it would be an advantage to them to have 
electric power at their works, and the introduction was made on the repre: 
sentation of plaintiffs that it would be cheaper than cither steam pose! 
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or suction gas. Defendants had goneon with their businesson a the footing 
that the cost of the power was that which they were being charged by 
plaintiffs, and they now contended that plaintiffs were estopped on the 
ground of their own conduct. It came as a complete surprise to defend- 
ants to be told that they ought to have paid ten times more than they had 
done. Defendants had at considerable expense laid out their works in 
such a way as to use electricity in the future. If the meter was onc that 
misled ev ‘Ory accustomed person who came to see it and misled plaintiff 
company’s own servants, then it was difficult to see how it could be re- 
garded as a suitable meter. 

Mr. Davin SALOMON gave evidence to the effect that there was nothing 
whatever to indicate that the meter was only registering one-tenth. 
Before electricity was installed at the works he waa assured that it would 
be cheaper than other means. He would not have used electricity had 
the cost been such as now contended for, and if he hed known that the 
meter was only indicating a tenth of the cost. He had basei his prices 
and estimates of cost of production on the cost of electric current. 

In eross-examination witness said he was still continuing his business ; 
he had sunk £35,000 in it. He made a good profit last. year but the 
prices for leather were high through the shortage. 

Mr. ERNEST E. SHARP deposed that he would read the last figure on the 
dial of the meter as a decimal, because of the red line in front. *Red was 
always associated with a decimal point; German meters invariably had 
red to indicate the decimal point. 

Other evidence of à similar character was called to show that the dial 
was unsuitable, that the figure on the extreme right would be read as a 
decimal, and that the meter was not of a tvpe approved by the Board of 
Trade. 

It was agreed that the question of damages, if any, should be referred ; 
and eventually the following questions were left to the jury (with the 
answers appended): (1) Did plaintiffs in rendering their quarterly 
accounts represent to defendants that the quantity of electricity supplied 
was materially less than was actually the case ?—Yes. (2) If so, did 
plaintiffs intend in making such representation that defendants should 
act upon it in determining (a) to continue to take the supply ; (6) whether 
or not to continue to carry on their business ; (c) the selling price of their 
goods; and (d) whether to extend their plant ?—No. (3) Did defend- 
ants act upon such representation to their detriment in respect of any of 
the above or either of them ?— They did act on it, but there was no 

‘evidence as to detriment. (4) Was the meter supplied a suitable one ?— 
Yes. (5) Were plaintiffs! servants negligent in reading the meter ?— 
Yes. (0) Did plaintitis keep the meter in proper order for correctly 
measuring the supply ?—Yes. And (7) ought defendants by the exer- 
cise of reasonable care to have discovered that they were consuming more 
electricity than they were paving for ?— Yes. 

The case was directed to be set down at some later date for the con- 
sideration of the legal effect cf these answers. 


BUSINESS NOTICES. 


Tramears for Sale.—Liverpool Tramways and Electric Power and 
Lighting Committee invite tenders for the purchase of eight single- 
deck motor tramcars and 15 trailer tramcars, two motor chassis com- 
‘plete and an incomplete motor-omnibus chassis, Facilities will be 
provided for inspection and trial on application to the general 
manager. Mr. C. W. Mallins, 24, Hatton-garden, Liverpool See an 
a lvertisement. 

The offices of the Buenos Ayres Port & City Tramways and the 
Buenos Ayres City & Suburban Tramways have been removed to 
4, Moorgate-stréet, E.C., and Mr. J. Fry has been appointed sec- 
retary of both companies. 


The British Mannesmann Tub» Co. have decided to erect new 


works at Trafford Park, Manchester, at a cost of about £100,000. 


Patent Development.—The proprietor of patent No. 9,745/1911, 
for '* An improved device for indicating an earth or ground connec- 
tion of an electric line," desires to make arrangements for exploiting 
same inthis country. Applications to Messrs, Haseltine, Lake & Co., 


Patent Agents and. Consulting Engineers, 7 and 8, Southampton- 
buildings, Chancery-lane, London, W.C. 


The proprietors of British patents Nos. 3,541/1911, for “ Im- 
provements in electric incandescence lamps," and 2,242/1911, 
for " Improvements in aerial conducting structures for wireless 
telegraphy and telephony,” desire to make arrangements for 
exploiting same in this country. Applications to M. L. Duvinage, 
39, Avenue des Nerviens, Brussels. 


BANKRUPTCY. 


Wm. Hy. Micklethwait, electrician, 2, Coronation-grove, Oatlands, 
Harrogate (formerly of Belmont-terrace, Forest Moor, Knaresborough, 
and 12, Coronation-grove. Harrogate), has been adjudicated bank- 
rupt. The first meeting of creditors will take place on March 13 at 
the O. R.'s, Red House. Duncombe-place, York, and the public exam- 
ination on April 4 a* the Courts of Justice, Clifford-street, York. 


QIIIA AI 


ELECTRICITY SUPPLY. 
A T 


EXTENSIONS. 

Bispham.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £8,178 for extensions of 
the electricity undertaking. 

The clerk (Mr. J. W. Tickle), the consulting engineer (Mr. J. W. Speight) 
and the resident electrical engineer (Mr. S. J. Hollinrake) gave evidence 
in support of the application. Mr. TICKLE said the application was in 
respect of excess expenditure, additions to the plant, and prospective 
mainaextensions. The actualexcess on the electricity works was £3,890. 

Mr. SPEIGHT explained that the amount originally asked for was not 
based on actual tenders ; and when those came to be opened they were 
found to be in excess of the sum sanctioned. On the item of street 
lighting (£952) he said the previous application was for the cost of 78 
street lamps, whereas, up to date, 137 had been put in. The whole of 
the district was now electrically lighted, 16 c.p. gas lamps having been 
superseded by 100 c.p. electric lamps at the same cost to the Council. 

Buxton.— The Council have received sanction to a further loan for 
electricity supply extensions, 


Hastings.—An inquiry was held on Thursday last week into the 
application of the Council to borrow £8,134 for extensions of the 
electricity undertaking. 

Of the sum applied for £4,000 was for extensions of mains, £500 for 
meters. £1,500 for house services, £500 for transformers and £l, 600 for 

alterations and extensions of plant at the works. 


London County Council.—On Tuesday the following loans for 
electricity supply purposes were sanctioned: Hampstead £10,487, 
Bermondsey £535, and Islington £5,500 and £8,480. 


Newport (Mon.)—The Electricity and Tramways Committee have 
discussed a proposal to expend about £12,000 upon additional 
generating plant, &c. In view of an increased general district rate, 
it was decided to have another report on the matter from the electrical 
engineer. 

Peterborough.—The Council have adopted a recommendation of 
the Electricity Committee to apply for sanction to borrow £7,000 for 
additional plant at the electricity works. 


Salford.— Application is to be made for sanction to borrow £700 
for the installation of filtration plant at the electricity works. 


Shipley.—The Council have approved a scheme for the Extensions 
of the electricity works at a cost of £14,000. 


Southampton.—The Council have applied for sanction to a loan 
of £8,200 for additional generating plant, &c., to provide for next 
winter's load, 


Stoke-on-Trent.—Last week the Council adopted the proposals of 
th^ borough electrical engineer and manager (Mr. C. H. Yeaman) for 
c^rrying out the provisions of the Stoke-on-Trent Electric Lighting 
(Extension) Order, 1907, and application has been made for sanction 
to a loan of £8,000 for giving a supply in Fenton. 

It has also been decided to expend £4,570 on extensions of mains 
and switchboard in Hanley. 


Walthamstow.— An additional feeder is to be laid to the corner of 
Church-hill and Hoe-street, at a cost of £828, | 
A second cooling tower is to be installed at the electricity works at a 
cost of £1,800. Current is to be supplied to the factory recently opened 
in Billet-lane by the Fuller Electrical Engineering Co. 

In future the consumption of current at the various Council schools 
is to be grouped ee for the purpose of fixing the charge to be made. 


| GENERAL. 
Barking.—The Council have considered a report by the Clerk on 
the question of obtaining a bulk supply from either West Ham or 
East Ham, and the electrical engineer (Mr. W. Holmes) has been 
asked to prepare a report upon the question of extensions to the 
generating plant at the electricity works. 
Bermondsey (London).—The Council have increased the -€—— of 
the electrical engineer (Mr. W. E. J. Heenan) from £525 to £625 a 
year by two annual increments of £50 each, and that of Mr. J. G. 
Doran, chief assistant, engineer, from £250 to £300 per annum, by 
two annual rises of £25 each. 


Birmingham.—On Tuesday the Council rejected a motion by Mr. 
Marks to amalgamate the Gas and Electricity Supply Committees, 
The reconstruction of the tramway in Bradford-street has been com- 
pleted, and the permanent way department of the Tramways Committee 
are now re-laying the track in Stratford-road and the Yardley route. 

Caerphilly.—The question of erecting electricity supply and refuse 
destructor works has been referred to the Health Committee for 
report. 
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: Caton (Lanes.)—Efforts are being made by Mr. E. Brocklebank 
and others to form a local company to supply electricity in this dis- 


trict. : 


Dartford.— Electric current is to be supplied to various premises 
in Crayford, Bexley and Wilmington, subject to consents being 


obtained from the authorities concerned. 


' The Electric Lighting Committee in a recent report stated that the 
falling-off in the demand for power was adversely influencing the finances 
After making inquiries as to rates and conditions 
of other municipal electricity departments, they recommended the 
adoption of the following charges: A fixed charge of 25s. per kilowatt 


of the undertaking. 


(approximately £1 per horse- power) of demand per quarter, plus a fixed 


charge per unit varving from 11d. per unit for 5,000 units per quarter 
to dd. per unit for all consumption above 10,000 units per quarter. For 
a cuarantecd minimum annual consumption of 20,000 units the total 


charge to be Id. per unit ; as the consumption increased the charge to be 
lowered until, with a consumption of 500,000 units, the charge is 0-3d. 
The Committee also stated that Messrs. Vickers Limited, who had 
already arranged to take current at their Crayford works, would require 
200 kw., which was far more than could be supplied through the tram 
cable, and the only practicable way to carry current to such a distance 
would be to supply h.t. current and transmit it by overhead cables 
carried on poles. The capital expenditure would be £4,300, of which 
£1,800 would be spent on two 250 kw. rotaries, with transformers to raise 
the pressure to 6.600 volts, and £600 on two 200 kw. transformers. 
The S.E. & €. Railway Co. might take current at Slades Green, and also 
Messrs, Richards & Brignall at their flour mills, thus increasing the total 
demand to 450 kw. and the capital expenditure to £11,000, with annual 
receipts of £4,705. 
Glasgow.—On Monday the new 5,000 kw. steam turbine set at the 
Pinkston power station was formally taken over from the makers. 
About three years ago a 3,000 kw. turbine set was installed and now 
the entire load supply will be taken by the two turbiner, the original 
steam-engine set being used as a reserve. It is estimated that the tur- 
bines will save, in coal alone, from £2,500 to £3.000 per vear. The new 
turbine and gencrator cost. about £10,200, making £20,400 for both tur- 
bines, compared with £102,000, which was the cost of the original plant. 
The question of clearing out the whole of the reciprocating plant and 
installing turbines is under consideration by the ‘Tramways Committee, 
Haslingden.—The L.G. Board have sanctioned a Joan of £3,750 
(repayable in 25 years) for cables and £1,500 (15 years) for services. 


 Keighley.—The Council have referred back the proposal to supply 
electricity in bulk to Bingley Urban Council, in order to reconsider 
the charges proposed to be made. | 

Southport. —In accordance with the recommendation of the con- 
sulting engineer (Mr. S. J. Watson), it has been decided to adopt the 
rateable value system of charging for current as an alternative to the 
present method. l 

It is proposed to charge private consumers 10 per cent. on the gross 
assessment, plus Id. per unit for all units consumed, This charge would 
apply to electricity used for lighting. heating, cooking, &c. 

Wednesbury.—The salary of the borough electrical engineer (Mr. 
W. Fennell) has been increased by £25 per annum. 

‘Wrexham.—In the note in our last issue regarding the systems of 
charging for electric heating and cooking, the name of the borough 
electrical engineer and manager is erroneously given as Mr. Sillery. 
This should be Mr. W. G. Pickvance. 

The salary of Mr. W. G. Pickvance has been increased to £275 per annum. 

York.—The Electricity and Tramways Committee have decided 
to increase the salary of the city electrical engineer, Mr. J. W. Hame, 
from £500 to £550 per annum, the increase to be charged to the 
tramways account. Various increases in the salaries of the staff 
of the electricity and tramways department have also been granted. 


LIGHTING NOTES. 


Aberavon.—4An inquiry was held on Tuesday into the application 
of the Council for sanction to borrow £500 for street lighting. 


Ilford.—' The small arc lamps in a portion of Ley-street are to be 
replaced by 200 c.p. metal filament lamps. 


Portishead.—As the whole of the public lighting is to be carried out 
by the local Electric Lighting Co., it has been decided to increase the 
number of lamps from 113 to 174. The cost of the 113 gas lamps is 
£284. 185. 11d., and the cost of the electric lamps will mean an addi- 
tional expenditure of only £39. 2s. 7d. 

Southgate.—The public electric lighting of Green-lanes, Winch- 
more-hill, Southgate, which was recently inaugurated, shows another 
effective installation of Osram drawn-wire lamps. The 100-watt 
type Osram lamp is used at important road junctions, The general 
lighting is carried out by Osram lamps of the 60-watt type. About 
210 Osram Jamps are used in this installation, The arrangements are 
the result of an agreement between the North Metropolitan Electric 
Power Supply Co. and Southgate Urban Council. 
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from the North Metropolitan Electric Power Supply Co., and from 
the Tottenham & Edmonton Gas Co., on the subject of street lighting, 

The Electric Power Co. stated that they were prepared to carry out the 
whole of the strcet lighting, but only in those streets in which their mains 
were laid, but the gas company had no objection to competition so long 
as it was for the whole of the district. | 

Workhouse Lighting.— At the last meeting of the Eton Guardians 
it was reported that a great saving had been effected by the adoption 
of electric lighting at the workhouse. During the past vear the total 
cost of electric lighting (including one-tenth of the cost of the wiring. 
&c.) was £78. 7s. 6d., but the cost of gas in the previous vear was 
£298. Os. 9d. The lighting was better and the atmosphere in all the 
rooms had been improved. 


TRACTION NOTES. 


TRAM NAYS. 

Aberdeen.—The city electrical engineer (Mr. J. Alex. Bell) bas bn 
instructed to report on the proposal of the Aberdeen Suburban 
Tramways Co. to extend their system to Culter and Dyce. 

Burnley.—The Tramways Committee have decided to gradually 
remove all the centre trolley pillars. | 

Cardiff.—The question of relaying portions of the tramway track.. 
&c., has been referred to a joint sub.committee of the Tramways aud 
Public Works Committees, who will report as to whether the work 
should be done by contract or the employment of direct labour. 

Croydon.—At the last meeting of the Corporation it was decided 
that, having regard to the fact that the working of the Whitehorse- 
road tramways (re-opened for traffic in July. 1911) has shown à 
regular and consistent loss, the working should be discontinued. 

Liverpool.—Sanction has been recived to a loan of £8,000) for 
additional tramcars. 

London County Council.—The adjourned recommendation of the 
Highways Committee for the expenditure of £14,000 on rotary con. 
verters and static transformers for sub-stations was agreed to at the 
meeting of the Council on Tuesday. 

The Highways Committee submitted a capital estimate of £40,110 
for the reconstruction of the tramways from Chapel-strect to Nile-street, 
Woolwich, which was agreed to. 

Salford.—Ten combination tramcars are to be dismantled and 
tenders invited for the supply of car bodies and trucks, to be fitted 
with the electrical equipment taken from the combination cars , , 


POWER AND HEATING NOTES, 


Accrington.—Application is to be made to the L.G. Board for 
power to borrow money to give a supply of electric current from the 
Clayton-le-Moors sub-station to Messrs, Peebles & Sons’ paper mills. 


_ Cotton Mili Driving. —Darwen Spinning Co. have arranged with : 


the Corporation for a supply of electricity to their mill It i 
estimated that about 700 H.P. will be required, and the cost of laying 
& cable will be £1,700. | 

Last week, Nelson Electricity Committee agreed to supply four firm 
with electric current for running looms. 

Dartford.—In order to cater for those who desire to take current 
for heating and cooking. the Council are recommended to give con- 
sumers an option of being supplied at a fixed charge based on the 
demand plus a small charge per unit. 

Dock Cranes.—The Port of London Authority have decided. in 
view of the demands of the big liners which use the Albert Dock to 
improve the crane equipment for ship work throughout the dock 
system, 

The whole of the north side of the Albert Dock, where export business 
is mainly carried on, is to be provided with cranes of greater power and 
radius. It is poposed to replace the 31 hydraulic cranes at present m 
use, by 43 new electric cranes, each capable of lifting 30 ewt. at ordinary 
speed, and with gearing to admit of the lifting of as much as three tons 
with a slower movement. 
track and foundations, the taking up and relaying of railway lines. 
electric mains, &e. The decision of the Port Authority has been arrived 
at because the working of electric cranes is less costly than that of 
hydraulic cranes, The 31 cranes at the Albert Dock will be utilised in 
connection with the improved accommodation now being provided at the 
London Docks. 

Electric Cooking.—4At the exhibition of cooking and heating appa- 
ratus which was recently organised by the South London Electne 
Supply Corporation, at Brixton, demonstrations of electric cooking 
were given twice daily by Mr. N. M ller. 

The demonstrations were well patronised and Mr. Miller claimed that 
by electric cooking 1 Ib. of meat in every six could be saved, so that people 
could cconomise or eat more, whichever they preferred. The saving of 
labour was enormous, and in addition the heating was more economical. 

The exhibits included a variety of kettles, suucepans, heaters, Irons, 


A Tottenham.—The Council have referred to a committee two letters | vacuum cleaners, &c. 


The scheme involves the laying of a new crane 


i 
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Electric Marine Propulsion.—At the meeting of Swan, Hunter & 
Wigham Richardson (Ltd.) on Wednesday the chairman (Mr. C. S. - 
Hunter) said that their company, and also Messrs. Barclay, Curle 
& Co., had taken a leading part in the introdüction of internal- 
combustion oil engines for marine purposes, and they proposed to go 
further in that direction, They had now nearing completion. in 
conjunction with the Electric Marine Propulsion Co., a very interesting 
vessel, to be called the ** Tynemount,” in which oil engines would be 
used for generating the power, which would be applied to the pro- 
peller shafting through electric motors. 

Electricity in Mining.—At the meeting of the Fife Coal Co. (Ltd.) 
on Saturday last the chairman (Mr. C. Carlow) said that the directors 
had pushed forward during the past year their policy of providing 
economical electric plant. Additional coal-eutting machines were 
also being introduced, and the machines were counteracting to some 
extent the prevailing scarcity of miners, from which most collieries 
were sulfering. 

Langholm.— Electric driving has b»en recently adopted àt one of 
the largest tweed mills in this district. 

Southport.—The Council have decided to equip premises in East- 
bank-street as a show room for the exhibition of heating and cooking 
apparatus, &c. The charge for the hire of such appliances is to ba 
15 per cent. per annum on the cost of the appliances. 


Walthamstow.—As a protection against fire at the electricity 
works the electrical engineer (Mr. G. R. Spurr) has been instructed to 
report upon the cost of substituting electric heating for the existing 
open fireplaces. 

Warrington.—' The Corporation have decided to purchase 25 
domestic electric irons for solling or letting out on hire. 


.TELEGRAPH AND TELEPHONE NOTES. 


Berne Radio-Telegraphy Section.—The following (Governments 
have agreed to contribute to the expenses of the International Bureau 
in connectión. with the International Radio Service: lst class, United 
States of America ; 4th class, German Eaat Africa, German South- 
West Africa, Togo and. the Cameroons and the German Pacific Pro- 
tectorate, Siam ; 5th class, Bosnia-Herzegovina ; 6th class, Spanish 
Gulf of Guinea. 


Week-end Cable Letters. ~The Eastern Telegraph Co. announce 
that the Argentine Republic is added to the countries for which the 
company will accept week-end cable letters, at a tariff of 24s. for the 
first 30 words and 10d. for each additional word. Messages can be 
handed in up to 9 p.m. Saturday for delivery the following Tuesday 
morning. 


DII O 
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Australasia.—An Act has been passed authorising the Governor 
of Western Australia to borrow £5,600,000 for public works (including 
railways and tramways, £2,673,300). 

It is stated that Whangarei (N.Z.) Municipality are considering two 
electricity supply schemes, to cost £85,000 and £12,000 respectively, the 
tirst including the generation of electrical energy by water-power from 
Wairnua Falls. 

South Africa.—Johannesburg Council have adopted a recom- 
mendation of their Tramway and Lighting Committee that rooms 
let in suites in large buildings be included in the Council's “ room 
basis " tariff for electricity supply, which will ensure the full number 
of units being paid for at the 6d. rate, and relieve the owners of the 
buildings of a difficulty in allocating the charges to different tenants. 


FOREIGN NOTES. 


Argentina.—It is stated that Messrs. Pirelli & Co., Brown, Boveri 
& Co. and Franco Tosi are interested in the Italian ‘Electricity Co., 
which has secured a 50- years" concession for the supply of electrical 
energy in Buenos Ayres, 

The“ Review of the River Plate ” says it is Seneca that the electric 
light station at Merlo (Buenos Ayres) will be ready to supply current 
early in May. 

It is reported that the Cia. Orlando Americana, who have the contract 
for the publie lighting. of Campana, threaten to suspend the service 
because the municipality owe them 55,000.. 

The Postmaster-General, through the Minister of. Interior, has asked 
the Buenos Ayres municipality that sufficient space be reserved for a 
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pneumatic postal service in the tubes to be constructed primarily for 
4 


railways,“ TN 


The Special Committee appointed -by the Junin Municipality to study 
the petition of Messrs. Mancho, Faglino & Dolard for a concession: for 
an clectric light and power works in that city recommend the granting of a 
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concession for 15 years, with exemption from taxes. The company to 
give a certain amount of free public lighting and pay the municipality a- 
percentage of its gross earnings. : 

The passengers carried by the tramways in Buenos Avres in 1912 were 
381,846,288 (compared with 355,583,041 in 1911), and the receipts of the» 
tramway companies in dollars (m/n) (equal.to about ls. 9d.) weres- 
Anglo- Arge ntine, 30,817,880 (compared with 29,211,749 in 1011); Lacroze - 
de "Buenos Avres, 5,927,520 (5,025,337) ; Electricos del Sud, 250,163 
(203,454): Puerto y Ciudad de Buenos Avres, 775,600 (715,450): Total 
$37,771,163 (£3,305,017), compared with $35,155,990 (£3,076,149). ti 

The output of the Cia. Allmana Transatlantica de Electricidad (Buenos 
Ayres) in 1912 was 57,153,373 units for lighting, 22,830,293 for power: 
aud 60.948,170 for traction (compared with 46,969,629, 18,200,496 and 
63,718,787 respectively in 1911). 

The Cia. la Electrica del Norte (Buenos Ayres) made a profit. of | 
$174,905.88 in the year ended Sept. 30 last, and a dividend of 81 Uer eene 
was declared. 

Italy.—Decrees have been recently issued (1) — MM to the 
Tramways de Palerme a concession for the construction and working - 
of an electric urban tramway in Palermo, from Pallavicino to Mon- | 
dello; and (2). approving the contract provisionally entered into 
with the Soc. Anon, Guidovia Camuna for the alteration of the tram. 
way gauge and for an extension of the Lovere-Cevidate tramway aa. 
far as Castro, ‘A = 

Roumania.—The Government have authorised Guigevo Muni 
cipality to borrow £14,000 for the provision of electricity supply works: , 

Russia.—A St. Petersburg paper states that, in connection with ` 
the development of Warsaw, the Russian Committee of New Rail- 
ways are considering schemes for the construction of electric railways t 
in that district, including lines from Warsaw to Grodzisk and Otv otsk; 
Warsaw to Grodzisk, Volomin, Rashin, Mlotsin and Blon; Warsaw 
to Blon, Zhirardov and Grozets; and Warsaw to Lomyanka, and 
for the conversion of the Warsaw-Khelutz and Wena Kar. hev 
lines to electric traction. 

South America.—Messrs. Gillespie & Beales, Amberley House. | 
Norfolk-street, Strand, London, W.C., Buying Engineers for Mesers 
Martin Bros, Valparaiso, have recently placed the following orior 
with Messrs. Lindsay Burnet & Co., Govan: 

For s.s. “ Taltal," two main boilers complete with tanks and abaoe 
apparatus on the Körting system, complete with all accessories. One 
donkey boiler fitted for coal or alternatively oil burning. 

Turkey.—The “ Frankfurter Zeitung " states that the concession 
for the construction of an underground railway from -Taxim to^ 
Bajader has now been de‘initely granted to the Consortium Con- 
stantinope, which represents German, Belgian and French financial 
interests, and is headed b; the Deutsche Bank. The Consortium, 
which already owns the electric tramways and a lighting concession 
for Constantinople, formed the Union Ottomane Société d'Entre- 
prises Electrique à Constantinople in September last. The capital 
expenditure on the railway will be about 70 million francs. 


MISCELLANEOUS NOTES. 


Bruce Peebles Staff Ball.—The Peebles annual staff ball was held 
on Friday last in the North British Station Hotel, Edinburgh, and, 
as usual, a large gathering was present. 

Sandwiched between the two halves of the dancing programme - was 
the supper, to which about 150 individuals sat down, these including * 
guests and members of the staff and works, "The usual toaste were pro- 
posed. Mr. R. Graham, in a racy speech, proposed “ The Firm of Bruce 
Peebles & Co..” and Mr. Alex. Mackenzie (director) replied. 

The toast of the evening was that of " The Chairman " 


(Mr.-. Lee . 


Murray), proposed by Mr. 8. E. Bastow, who, in the course of his remarks; — — 


took the opportunity of making a presentation to Mr. Murray, who has - 
just retired from the position of general manager, having been appointed. 
to a seat on the board of directors. The presentation took the form of arr 
album handsomely bound in full morocco, and containing. imr adttton 
to an illuminated address, the signatures of between 600 and 700 members 
of the staff and works. Mr. Murray suitably replied, and emphasised 
the importance of giving to the new joint general managers (Mr. S. E. 
Bastow and Mr. J. H. Bunting) the same support which had been loyally | 
given to him. There wes an optimistic tone about all the speeches, i 
Customs Decisfons.—A supplement to the Australian Common- 
wédlth Customs Tariff Guide, dated Jan. 6, states that tec phone 
counters— * a small appliance somewhat resembling a cyclometer ” 
are subject to import, duty of 30 per cent. under the general and 20 
per cent. under fhe United Kingdom preferential tariff. . : 


Dinner.—Mr. Charles Mittelhausen, who. recently. resigned - ‘his 
position as engineer and manager of Bexley Council tramways and 
electricity undertaking, was entertained to dinner,'on Feb. 28th at 
Whitehall Court, by, the tramw: ay managers of the Greater Motra: 
politan arca., 

The chair was occupie: d by Mr. H. E: Blain, (West Ham), others present 
including Messrs. A. Coveney (Er B S. Dudman (Dartford), W. 
Hammond (Metropolitan Electric), L. E. Harvey (Ilford), A. V. us 


NT 


(South Metropolitan), F. Schofield (Leyton), H. F. Stokes (Bexley), and 


T. ae 


- 


1028 


THE ELECTRICIAN, MARCH 7, 1913. 


W. C. Ullman (East Ham). | AH present expressed in very warm terms 
their appreciation of Mr. Mittelhausen’s official and personal qualities, 
and their good wishes for h's health and success in his new sphere. 

- Exhibition. —The Royal Sanitary Institute will hold an Exhibition 
of Sanitary Apparatus and Appliances in the Victoria Hall, Exeter, 
from July 5 to 12. Particulars from the Royal Sanitary Institute, 
90, Buckingham Palace-road, London, S.W. 


Strike.— The strike at the works of Messrs. Evershed & Vignoles 
(Ltd.). caused, it will b» remembered, by the dismissal of a workman 
for reading instead of going on with his work, has been settled by 
the withdrawal by the men of the demand for his reinstatement. 

The company, on its part, has undertaken to take back the strikers 
into its employ. With one or two insignificant exceptions, good feeling 
has prevailed during the struggle, which involved the whole of the work- 
shop hands, numbering about 220. The loyal support of the staff and a 
number of other employés has been a source of great satisfaction to the 
company, and has helped materially in bringing about the successful 
issue of the dispute. Messrs. Evershed & Vignoles, who desire us to 
state that the cordial aid received from a large number of manufacturers 
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' TENDERS 
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Infirmary Lighting. 
The Guardians of the Poor of the Hamlet of Mite END OLD 
Town (London) invite tenders for re-wiring the wards, &c., of 
the infirmary for electric lighting. Copies of specification from 
the office of the clerk to the Guardians, Mr. Benjamin Catmur, 
Pancroft-road, E.. where tenders must be delivered by noon 
of Thursday, March 20. See an advertisement. 


Diesel Engines and A.C. Generators. 


Tenders will be received by the Secretary, Postmaster-General's: 


Lcpart.aent, Melbourne. Australia, until noon April 14, for supply 
and erection, at the Darwin Radiotelegraph Station, of power 
generating s ation pl:nt. Tender forms, sp cifications, &c., 
can be ol.ta ned at the Commonwealth Ofiice, 72, Victoria- 
street, London, S.W. See an advertisement. 


Turbo-Generators, Condensers, Rotary Converters, Transformers, &c. 
Lonpon County Council invite tenders for two 8.000 kw. 


Turbo-Generators, with condensers and auxiliary plant, three 


Rotary Converters, each of 1,500 kw., and nine Transformers for 
three 1,500 kw. rotary converters, together with two Starting 
Transformers. Specifications, &c., from the Clerk of the County 
Council, Sir Laurence Gomme, County Hall, Spring Gardens, 
S.W. "Thetime for the receipt of tenders has been extended until 
11 a.m. of Tuesday, March 18. 


School Lighting. 

Loxpow County Council want tenders by 11 a.m. March 12 
for an electrical installation at Hawley-crescent Elementary 
School, St. Pancras, N.W. (about 210 points). Specifications, 
&c., from the Chief Engineer, Spring Gardens, S.W. 


Stores, &c. 

Lonpon County comi invite applications, particularly 
from manufacturers, to have names placed on the list of those 
from whom the Council invites tenders for supply of stores, &c. 
Application forms from the Clerk of the Council, Spring- 
gardens, S.W. 


Boiler, Mechanical Stoker, Superheater, Electrically Driven Fump, &c. 

BATTERSEA (London) Council require tenders by noon March 
19 for Water Tube Boiler, Mechanical Stoker, Superheater and 
Pipework, and an Electric Motor-driven Centrifugal Pump and 
Pipework. Specification, &c., from the Electrical Engineer, 
Lombard-road, Battersea, S.W. 

Storage Battery, 

Brighton Town Council in.ite tenders for the Supply, De- 
livery and Erection and subsequent maintenance at their 
Southwick power house of an 800ampere-hour Storage Battery 
of 230 cells,  Specitication, &c., from the town clerk, Mr. Hugo 
Talbot, Town Hall, Brighton; and further information may be 
obtained from the electrical engineer and manager (Mr. J. 
Christie) North-road, Brighton. Tenders by noon, March 10. 

Turbo-Alternators, Condensing Plant, Switchboards, Boilers, &c. 

York Electricity and Tramways Committee want tenders 
by 9am. March 10 for 3.000 kw. Turbo-alternator with Con- 
densing Plant and Switchboard, Two Water-tube Boilers, with 
Chain-grate Stokers, Pipework, &c., Storage Battery and h.t. 
Cables. Specifications from the City Electrical Engineer. 


has strengthened their. hands in the conduct of the matter, hope that 
customers will continue to extend to them consideration in the matter 


_of deliveries, which will necessarily for the present be somewhat ‘lelayed. 


The “ Journal.’’—Part 217 of the '* Journal” of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of con. 
tents are given in an advertisement. 


Wholesale Traders’ Association. —The annual repo t of the dis 
trical trades section of this association for the year ended Sept. 30, 
1912, has recently been issued. 

During the year th re were 127,846 inquiries, compared with 130,895 
in 1911. In the debt-recovery department there has also been an 
increase in the number and amount of debts placed for collection in the 
hands of the association, which makes a speciality of the collection of 
accounts in Scotland, Ireland and abroad. The association is making an 
effort to amend the law wich respect to bankruptcy and deeds of arrange. 
ment, and the report refers to the efforts made in this direction bv the 


, special committee appointed for dealing with the matter. The chairman 


of the association is Mr. Thos. Cumberland, and the secretary Mr. G. G. 
Poppleton, 26, Corporation-street, Birmingham. 


TEUER THEE TT uL 


THAT 
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Electrical Fittings, Engineers’ Sundries, &c. 

West Ham Guardians want tenders by 10 a.m. March 13 for 
six months’ supply of Electrical Fittings, Asbestos Goods, 
Engineers' Sundries, Ironmongery, Oils, &c. Forms of tender, 
&c., from the Clerk, Union-road, Le;tonston». 

Turbine Condensing Plant, Pump, Pipework, Switchboard Panel, &c. 

Swinpon Corporation want tenders by noon March 10 for 
Supply and Erection of 500 kw. Mixed Pressure Turbine and 
Condensing Plant, Boiler-feed Pump, Switchboard Panel and 
Cables. Specifications from the Borough Electrical Engineer. 


Cut-Outs, Service Boxes, Lamp Posts, Fuses, Feeder Pillars, &c. 
Croypon Corporation want tenders by noon March 31 for 12 
months’ supply of House Fuse Cut-Outs, Service and other 
Boxes, Meters, Lamp Posts and Bracket Arms, h.t. and Lt. Plug 
Fuses, Feeder Pillars, Arc Lamp Carbons, &c. Specification 
from the Manager, Electricity Works, Factory-lane, Croydon. 


Cables, Electrical Sundries and General Stores. 

Dover Harbour Board require tenders by March 12 for 12 
months’ supply of Electrical Cables and Sundries, Ironmongery, 
Asbestos, Oils, Paints, &c. Schedules, &c., from the Registrar. 
Castle street, Dover. 

Carbons, Globes, Fuse Boxes, Meters, Pavement Boxes, &c. 

EprNBURGH Corporation require tenders by March 10 for one 
year's supply of Arc Lamp Carbons and Globes, House Service 
Fuse Boxes, Electricity Meters, &c. Specifications from the 
Engineer's O7fice, Dewar-place, Edinburgh. 


Cables, Troughing. Boxes, Meters, &c. 

Heston AND ÍstLEwWoRTH Urban Council require tenders by 
March 8 for 12 months’ supply of Electric Cables, Troughing. 
Boxes, Electricity Meters, Sundry Electrical Supplies, &c. Forms 
of tender from Mr. P. E. Rycroft, Electricity Works, Hounslow. 

Electric Cranes. 

BEkLFAsT Harbour Commissioners want tenders bv March 12 
for supply and erection of four 5-ton electric Gantry Cranes 
Specification, &c., from the Harbour Engineer. 


Electricity Works Stores. 
COLCHESTER Electricity Supply Committee want tenders by 
10 a.m. March 10 for 12 months’ supply of Ironmongery, Tools, 
&c. Forms of tender from the Borough Electrical Engineer. 


Sewage Works Plant and Motors. 

STALYBRIDGE AND DUKINFIELD Joint Sewerage Board want 
tenders by. 10 a.m. March 12 for supply of Sludge Pressing Plant 
and Mechanical Screening Plant, with or without fully enclosed 
Electric Motors, Forms of tender from the Engineer's Offices, 
301, Cathedral-street, Manchester. 

Electrical Goods. 

Tenders are required by first post, March 11, for supply of Elec- 
trical Goods to the CHESHIRE County AsyLvuM, Parkside. 
Macc'e field. Forms of tender from the Clerk. 

Wiring. 

BOURNEMOUTH € "orporation want tenders by noon March 10 
for Wiring the new Law Courts. Forms of tender, &c., from the 
Borough Engineer. 
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Steam and Feed Pipes, &e. 

: MANCHESTER Electricity Committee require tenders by 10 a.m. 
March 10 for supply and erection of High-pressure Steam and 
Feed Pipes. &c. Specification, &c., from Mr. F. E. Hughes, 
Town Hall, Manchester. 

Transformer and Switehboard, and Electric Cable. 

SWINTON AND PENDLEBURY Urban Council require tenders 
hy 9a.m. March 10 for Supply and Erection of 25 kw. Trans- 
former and Switchboard at Broad Oak Park sub-station, and 
Supply and Laying of Electric Main along Chatsworth-road, 
Broad Oak Park, Swinton, 

Transformer Chambers. 

LEEps Corporation want tenders by 10 a.m. March 17 for 
construction of one overground and four underground Trans- 
former Chambers. Specification, &c., from the City Electrical 
Engineer (pro tem), 1, Whitehall-road, Leeds. 

Lancashire Boiler. 

EccLEs Electricity Committee want tenders by 10 a.m. 
March 17 for supply and erection of a Lancashire Boiler. Speci- 
fication, &c., from the Borough Electrical Engineer. 


Steam Alternator, &c. 

BrRipGEND Urban Council require tenders by March 21 for 
supply and erection of 400 k.v.a. Steam Alternator and Acces- 
sories. Specification, &c.. from the Engineer and Manager, 
Electricity Works. Bridgend. 

Workhouse Lighting. 

SovTH SurgLps Guardians want tenders for the extension of 
the electric lighting at Harton Workhouse. Particulars from 
Mr. J. H. Marton, N.E. Bank-chambors, and 57, Westgate-roa1, 
Newcastle-on-T yne. 

Carbons, Lamps, &c. 

SovTH SHIELDS Corporation require tenders by 10 a.m. 
March 10 for 12 months' supply of carbons, lamps, engine-room 
stores, &c., for their electricity department. Specifications 
from the Borough Electrical Engineer. 

Electrical Fittings, &c. 

WANDSWORTH (London) Guardians want tenders by noon 
March 17 for 12 months' supply of electrical fittings, engineers' 
sundries, tools, oils, &c. Forms of tender from the Clerk, St. 
John's Hill, Wandsworth, S.W. 

Electric Tramways. 

BiRMINGHAM Tramways Committee require tenders by 10 a.m. 
March 11 for the supply of electric tramcars, Specification from 
the General Manager. 

Wiring and Fitting. | 
The Standing Joint Committee of Wilts County Council 
| require tenders by March 20 for the Electric Lighting of the Old 
' — County Police Station, Swrnpon. Specifications, &c., from the 
County Surveyor. 
Electrical and General Stores. 

PEMBROKE (Co. Dublin) Urban Council require tenders by 

noon March 10 for 12 months' supply of electrical stores, oils, &c. 
Tramway Points and Crossings. 

JOHANNESBURG (Transvaal) Council require tenders by noon 
April 4 for supply of Tramway Points and Crossings, Specifica- 
tions, &c., may b» seen at 73, Basinghall-street, London, E.C. 


Pumping and Electric Lighting Plant, &c. 

| The Ecypttan PvBLIC Works MINISTRY require tenders by 

n noon July 1 for (A) Diesel Plant (15 units, each consisting of an 

tis engine direct-coupled to a pump) and an Electrical Installation 

. for auxiliary power and light for the pumping station (motive 
power to be crude oil engines), travelling cranes and weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender, 
&c., from Sir A. Webb, Queen Anne’ s-chamb2rs, Westminster. ` 

Electrical Goods, &c. 

The directors of the PowELL DUFFRYN STEAM Coat Co. want 
tenders by 10 a.m. March 10 for supply of Electrical Goods, 
Ironmongery, &c. Forms of tender, &c., from the Stores 
Manager, Aberaman, near Aberdare. 

Insulators and Brackets. 

The Moroccan Adjudications Commission require tenders by 
ll a.m. March 27 for the supply of 15,000 Insulators and 
Brackets for the Post and Telegraph service. Tenders to the 
President of the Commission Générale des Adjudications et des 
Marchés, Dar-En-Niaba, Tangier. 
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Motors, Transformer and Motor Generator. 

The directors of the Bomsay, BARODA & CENTRAL INDIA 
RaILway require tenders by noon March 14 for supply of Motors, 
Transformers and Motor Generator; also (by noon March 4) 
for supply of Starting and Controlling Pillars. Forms of tender 
from the Company's Offices, 110, Bishopsgate, London, E.C. 


Generating Piant and Distribution System. 

The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
until noon, March 31, for the installation of Electric Light at 
DaMIETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. 


Electrical Fittings, Engineers’ Stores, &e. e 
LIVERPOOL Select Vestry want tenders by March 10 for 12 
months' supply of Electrical Fittings, Engineers' Stores, Iron- 
mongery, &c. Forms of tender from the Clerk, Brownlow-hill, 
Liverpool. 


Electrie Tramway and Power Supply Concession. 

The KokAND and ANDIZHAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire the undertaking after 20 years. The conces- 
sjonaire will also have the right to supply electrical energy for 
industrial purposes. Tenders by July 14. 


Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VALPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W. 


Electrolytic Copper Wire. 
NaRVIK (Norway) Town Council require tenders by March 15 
for supply of about 10 tons of Electrolytic Copper Wire. Par- 
ticulars from Hr. Per Larsen, Engineer, Hamar, Norway. 


Concession for Lighting. 
Loanpa (Portuguese W. Africa) municipal authorities require 
tenders by April 17 for a 20-years’ Concession for Lighting the 
' © town electrically. Conditions and tender (in Portuguese) can 
b? seen at 73, Basinghall-street, London, E.C. 


Generating Plant, &c. 
La Paz (Argentina) Municipality require tenders by April 5 
for the erection and equipment of electricity works. 


HANDLE THAT TALL LN 
TENDERS RECEIVED AND ACCEPTED. 
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Siemens Bros. Dynamo Works have obtained a contract for the 
supply of Tantalum traction lamps for the lighting equipment 
of the whole of the cars on the Birmingham Corporation tramways 
system for the ensuing 12 months. During this period it is antici- 
pated that some 20,000 lamps will be required. 


Bolton Electricity Committee received 10 tenders for the supply of 
two 4,000 kw. turbo-alternators, and they have decided, subject to . 
the sanction of the L.G. Board being obtained, to accept the tender 
of John Musgrave & Sons, The tender of Babcock & Wilcox has also 
been accepted for the supply and erection of four water-tube boilers, - 
with superheaters and stokers, and that of E. Green & Son for four 
sets of economisers, The tenders for switchgear were referred to the 
chairman and vice-chairman for tabulation. 


London County Council have accepted the following tenders :— 

Siemens Bros. & Co. (lowest tender), h.-t. cable, £248. (Five tenders 
received ; highest £254. 2s. 6d. Chief officer's estimate, £250.) 

Siemens Bros. Dynamo Works, 125,000 drawn-wire metallic filament 
lamps, £7,800. (Three tenders, including one from Siemens Bros. & Co., 
each at £10,237. 10s., were received, and also an alternative tender at 
£7,800, which was accepted : Chief officers’ estimate, £8,300.) 

Lilleshall Co., rolled steel bar for magnetic brake shoes, £8. 2s. 6d. per 
ton. Total £4,745. (10 Tenders were received, varying from £8. 2s. 6d. 
to £10. 7s. 6d. per ton. Chief Officer's estimate, £5,200.) 

Dick, Kerr & Co. (lowest tendcr), rotary converters for Shoreditch sub- 
station, £8,022. (Three tenders reccivced ; highest £9,145. 10s. Chief 
officer’s estimate, £7,300. Messrs. Dick, Kerr & Co. are to be allowed to 
sublet the rheostats and commutator grinder.) 

Williams & Bach (lowest tender), wiring Camberwell and Cressy-road 
carsheds, £2,139. lls. (Eight tenders received; highest £3,077. lis. 
Chief officer's estimate, £2,080.) u 

Thermit Ltd., 1,000 welded rail joints at 19s. 6d. each. 
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Watlington & Co. (lowest tender), four motor wagon towers, £292. 
(Three tenders received ; highest £604.) : 
.. National Rail & Tramway Appliances (lowest tender), four hydraulic 
pit jacks. £35. 10s. each. (One other tender received, £39 cach. Chicf 
officer's estimate, £190.) 

Standard Engineering Co., smiths hearths and exhaust and blower 
fans, £166. 17s. (Chicf officer's estimate, £163.) : 


Islington (London) Borough Council have accepted the following 
tenders for stores for the electric-lighting department :— 

Dick's Asbestos Co. and J. J. Gibbons & Co., engine room stores ; 
Sloan Electrical Co. and W. Geipel & Co., arc lamp carbons; City Glass 
Co., arc lamp globes; Stern-Sonneborn Oil Co., oils and lubricants ; 
British Electric Transformer Co. and Johnson & Phillips, transformers 
and accessories ; Gandy Belt Co., A. Bosher & Co. and Pryke & Palmer, 
stecl, iron, tools, belting, cotton rope, &c. ; Doulton & Co., J. Knowles & 
Co., Young & Son, Turner & Lisney, earthenware pipes, troughs, &c. ; 
British Westinghouse Electric & Mfg. Co., meters; British Insulated & 
Helsby Cables, cables; Maxim Lamp Co., Pope’s Electric Lamp Co., 
General Electric Co., Heap & Johnson, and A. Round, electrical sundrics, 
lamps, brushes, are lamp parts, &c. ; British Insulated & Helsby Cables, 
India Rubber, Gutta Percha & ‘Telegraph Works Co., Callender's Cable & 
Construction Co., W, Lucy & Co., Sykes & Sugden, J. Gibbs & Co., and 
Dussek Bitumen Co., cable terminal, service and network boxes, tapes, &c. 


Leyton Council have accepted the following tenders for annual 
supplies :— : 
- Oliver Arc Lamp Co., carbons for lamps of own make, £2. 148. 6d. per 
1,000 pairs; Johnson & Phillips, 2nd grade carbons, £3. 8s. 6d. per 1,000 ; 
C. C. Wakefield & Co., 200 gallons s.p. cylinder oil, 28. 7d. per gallon ; 
crànk, chamber and turbine oil, 1s. 7d. per gallon; dynamo oil, ls. 7d. 
per gallon ; special crank chamber oil, 2s. 7d. per gallon, less 10 per cent. 
in cach case; R. R. Todd, service line cable, th, £64, with a variation 
«cale of (a) Ts., for copper, (b) 15s. 5d. for lead, (c) 10s. for rubber ; rath, 
£46, with a variation scale of (a) 4s. 61d., (b) 12s. 9d., (c) Ts. 71d. ;. «sth, 
£32, with a variation scale of (a) 2s. 8d., (b) 9s. 84d., (c) 5s. 8id.; ‘th, 
£20. Ts. Gd., with a variation scale of (a) 1s. 1d., (b) Ts., (c) 4s. ; twin rath, 
£48. 5s., with a variation scale of (a) 2s. 21d., (b) 15s. 10d., (c) 8s. 1d. 
Tenders were received for cable from seven other firms at higher prices, 


Liverpool Corporation have accepted tho tender of the Worthington 
Pump Co. for the supply and erection of four cooling towers at the 
Lister Drive power station. The following tenders have also been 
accepted for annual supplies: —— 

Liverpool Electric Cable Co. and Anchor Cable Co., insulated cables 
and wires; Gabriel Lamp Co., metal filament lamps; Electrical Co., 
carbon filament lamps; Wm. Giepel & Co., are lamp carbons; C'al- 
lender's Cable & Construction Co., cables and accessories for mains (three 
years’ contract). ; 

The following tenders have also been accepted for annual supplies 
to the Liverpool electricity and tramways department :— 

Ashmore & Co., M. Simpson & Co. and Killick & Cochran, w.i. lamp 
standards, brackets, &c.; Killick & Cochran, c.i. columns and plugs: 
G. Adkins & Sons, Atlas Lubricating Co., Goodlass, Wall & Co., Home- 
light Oil-Co.. John Matthews & Co., Siddall & Co., S. D. Stead & Son, 
J. & J. Taylor & Co., W. R. Taylor & Co., United Alkali Co., J. & W. 
Wilson (Ltd.), oils, paints, &c. : L. Berger & Sons, Goodlass, Wall & Co., 
Meredith & Co., Wilkinson, Heywood & Clark, varnishes and special 
punts; British Lubricants (Ltd.), R. Davidson & Co., Dee Oil Co. and 
Vacuum Oil Co., lubricating oils and greases; Richard Roberts & Sons, 
brass and copper castings; P. L. Jones & Co., wood casings and sundries. 


Rochdale Corporation have accepted the following tenders :— 

W. H. Allen, Son & Co., turbo-alternator; J. Howden & Co., steam 
turbine: General Electric Co., motor alternator; R. & T. Howarth 
station building extensions. 

. A OBergionidlaesy (London) Council have approved the recommendation 

~- of the blectricity Committee to: accept the tender of Johnson & 

~ Phillips for the supply of 170 are lamps, at £1,615. 

(CTUFRe fender of Cubitt & Co. has been accepted for the erection of a 
wireless telegraph station at. Carnarvon for Marconi's Wireless Tele- 

graph Co, | | 


Shoreditch (London) Council have accepted the tender of Econo- 
nusers (Ltd.) at £1,600 for the supply of economisers at the Whiston- 
street power station, Six tenders, varying from £1,600 to £2,500, 


The Premier Accumulator Co, have received an order from Dart- 
ford Council for the supply of a storage battery (at £723) and for tho 
maintenance of same for 10 years at £65 per annum. 


Eccles Council have accepted the quotation of the London Electric 
Firm for 13 sets of hoists and lowering for the four light clusters in 
Church-street and Liverpool-road at £2. 19s. 5d. per set. 

Staffs. Education Committee have placed an order with the Elec. 
tric Construction Co. (at £365) for the supply of electric plant at the 
Burntwood (Chase Town) county mining institute. 

. Warrington Council have accepted the tender of T. Speak for 
wiring tho new. baths, un 

. Birkenhead Corporation have accepted the tender of Venner & Co, 
for the supply of Hookham d.c. meters for the ensuing year. 
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PATENT RECORD. — 


. SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compile1 by Messrs. MEwBURN, ELLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. Tn i 

Whenever the date applied for differs from the date on which the application was lodged a 
the Patent Office, the former is given in brackets after the title. , 

1912 SPECIFICATIONS. 
2,442 Petersen. Electrostatic machines for the production of alternating current. 
2,468 B.T.-H. Co. (G.E. Co) Electric incandescent lamps. 

Relates to incandescent lamps having filaments of tungsten or molybdenum. Ths 
obj:ct is to produc? an incandescent lamp of high efficiency, having a very lone ‘ifs. 
According to this invention both the blackening of the bulb and the disintegration of 
the tungsten or molybdenum filament are prevented by the process of restoring to 

` the larnp filament during operation the material volatilissd therefrom. To this erd 

a volatile compound of th: material of the filament is intreduced into the lamp. which 
is unstabl2 at the operating temp:ratur2 of the filament but stable and reformed from 
its elem2nt3 at the temperature of th» atmosphere of the bulb. Th volatilised ccm- 
pound in contact with the filament breaks down, depositing on the filament. tne 
material of ‘he filament and sstting free the negative constituent. or constituents of 
th» compound, while, on th» other hand, the volatilis:d particles which would bs 
deposited on the bulb are taken up into the atmosphere, since the compound is stable 
and reformed from its elements at bulb temp2rature. Thus there is a constan? taking 
up of th: volatil'ssd material and re-d2position of this material on the flament. By 
adjusting the bulb temperature and the vapour pressure for any suitabl> compound. 
a conditicn may b2 established such that the filament will bs re-deposited as fast a3 
it is volatiiised. PERI 
2.517 WoRLICzKA & SLuzar. Electric alarm device for measuring instruments. 
2,630 TAvioR. Means for and methods of charging and dischargine electric accumu- 
lators or stcondary batteries, (Coenate application, 12,834/12.) 
2,671 Siemens Bros. & Co. (Siemens & Halske Akt. Ges.) Automatic and s«mi- 
automatic telephone circuits. 
2,672 Siemens Bros. & Co. (Siemens & Halske Akt. Ges.) Automatic telephones 
circu.ts. (Addition to 2,320/12.) 
2,734 Axt. Ges. Brown, BovERIE ET CIE. 
machinery. (24/2/11.) 
2.743 Sıemens Bros. & Co. (Siemens & Halske Akt. Ges) 
aulomatic telephone circuits. (Addition to 2.320/12.) "p 
2,779 Soc. Anon SANITAS Ozone. Apparatus for generating and diffusing ozcre. 
(3;2/11.) 
3.099 BEuTELL & MANNERS-SMITH. — Incandesc?nc? electr'c lamps. 
3.146 Woop. Trolley head for overhead conductor electric traction systems. 
3,397 CROMPTON & Co. & Crompton. Electric arc lamps. 
3,412 DE Ferranti. Electricity meters. l 

Relates to d'rect-current electricity meters of the mercury motor typo, the ctecct 
being to provide a watt-hour meter which shall work with a comparatively high ter qu? 
and low shunt losses. This invention consists of a direct-current watt-hcur meter. 
comprising a non-magnetic rotor element through which series current passes. an? 
having a portion circumferentially interrupted to avoid eddy-current retardation, 
th? rotor element being immersed in a mercury bath and being acted upon by a dis- 
continuous shunt-maenetic field co-acting with the series current in the roter. tc- 
g2ther.with magnetic means for producing a brakine effect proportional to the sp d. 

4,716 CLARKSON & Morison. Apparatus for providing electric light on motor road 
vehicles. | 
4,783 Stittman. Electric incandescent lamps. . 

- Relates to metallic filament electric incandescent lamps of the type in which the 
filament is supported in a plane at right angles to the longitudinal axis of the lamp 
fhe invention comprises an incandescent electric lamp in which a metallic filament is 
supported at right angles to the longitudinal axis of the lamp by meansof a “erock<d 
pedestal or supporting pillar, while the bulb is of such a construction that tne tieht 
rays shall be focussed and projected approximately horizontally and in which the 
* pip " or vacuum tip js in such a position as not to detrimentally affect the lighting 
efficiency of the lamp. 

4.942 Wass & Wass. Haulage clips or grips for ropes or cables. _ 
6,146 Yates. Coupling up of conduits and fittings for electrical wiring purposes. 
6.328 SANDERS. Rope and cable haulage clips. 
6,922 Siemens Bros. Dynamo Works (Ltp.) & LvpAtr. Safsty apparatus for elec- 
tricity prop?lled trains. ; 
7.133 PigrER. Electro-mechanical transmission systems for vehicles. (29/4/11.) 
8.206 Rigsz. S»arking plugs for internal-combustion engines. (5/4/11.) 
8,677 Dixon. Electric ciear-lighters. 
10.409 Dorman, SMITH & Bacos, Fusible cut-outs. - 
10,600 LgNcH. Manufacture of foot «t»por insulator bracket for telegraph and like poles. 
(Cognate application, 17.453,12.) . . s 
11,960 GEgvERs-ORBAN & Cavapino. Process for oxidising a viscous liquid by means 
of ozone. 
12.784 Du Moutin. | 
13,233 Pierer.  Elsctro-mechanical proru'sion systems for trains. 
13,416 Siemens & HarskE Axt. Gss, El:ctro-medical electrodes. 
13,988 B.T.-H. Co. (G.E. Co) Electrodes for arc lamps. 
14,785 RatLiNG& Garrard. Combin-d electric switches and plugs. : 
15,532 RusBEL. Proc-ss for the manufacture of iron alloys for dynamo-rlectric purposes, 
(11/7/11. Addition to 12.483/11.) 
16,065 MiLNE. Switches for electric wiring systems. "T 
16,119 Perry. Brackzts or pendants for gas. electric and other lightine purposes, 
21,478 Pautinc. Electric furnaces for producing gas reactions. (24/10,11.) 
22,019 DavibsoN. Portable el:ctr;cally-driver centrifugal fans. 


1913 SPECIFICATIONS. m P 
1.128 Martins. Tramcar signals and barrizrs. (Divided application cn 2.808,12 ard 
2,809/12. 3,2) zzi 


APPLICATIONS FOR PATENTS. 

NorE.—The unlerm:ntioned Applications (except those marked t) are not open l2 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have xot been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Spectfication accompanies application, an asterisk is agixed. 


January 20. 1913. 
1,598, 1.690 B. T.-H. Co. & Youns. Elec ric measuring ins ruments. 
1.599 B. T.-H. Co. & Hearth. Electric switches. 
1,517 WEsTERN ELectric Co. (Western Electric Co., U.S.) 
machines.* f 
1,536 CHAUMAT. Manufacture of chromealum by electrolysis. 


January 21. 1913. 
1,716 GRAHAM. Telephone systems. (Addition to 10,577/10.)* 
1,722 B.T.-H. Co. (G.E. Co, US) Fluid meters. — i ae 
1,735 Western ELECTRIC Co. (Western Electric Co., U.S.) Circuit controlling dev.ce, 
January 22, 1913. 
1,765 Poor&. Control of electric pressure and current regulators. * 
1,775 Ayrton. Arc light carbons. , 
1,780 CrirFORD & BuBELL. Two-line electric plug and sockets and the like. 
1,804 ScHALLER. Constructionof incandescencs electric lamps. (Addition to 16,195/11. 
23,8/12, Germany.)* E 
1,855 B.T.-H. Co. & Ycurg. Electric measuring instruments. . 
1,857 Taylor. Automatic regulators for level-compounding er over-ccmpounding eg 
=e ,.. alternating-current circuits, © 8 7 - l 


S:lf-excited direct-current dynamo-electric 


Automatic and s:mi- 


Processes of repairing electric incandescent lamps. 
(27/6/11.1 
(29/8,11.) 


Semi-automatic winding- 


(24/1/12, France.)* 
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COMPANIES’ MEETINGS AND REPORTS. 
London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Thursday last week, Mr. 
Ropert H. BENSON presiding. 

The SECRETARY (Mr. H. C. Carter) read the notice calling the meet- 
ng and the auditors’ report. 

The CHAIRMAN, after a feeling reference to the death of Lord Craw- 
ford, said: To fill the vacancy created by Lord Crawford's death the 
hoard have elected Lord Duncannon. Turning to the accounts, vou will 


have seen that in three respects the vear under review constitutes a 
First, in the number of units sold, 


record in the annals of the company : 
28,409,755, an increase of 8,000,000 over the best preceding year; 
secondly, in the gross receipts for sale of current, £138,000, against 


£125,000 (in 1905). and, lastlv, in the cost of generation per unit sold—- 


against 0-82d., a decrease of 20 per cent. ] think we may fairly 
claim this as most satisfactory. It is true the net revenue has not risen 
sufficiently to enable us to increase our dividends ;. but it shows an in- 
crease of over £7,000, and but for the necessity now imposed on us of 
creating a sinking fund for the repayment of our debentures in. 1931, 
which requires £12,000 à year, we should have had a larger surplus to 
divide. We propose to pay on the ordinary shares the same dividend as 
last vear, 23 per cent., carrving forward £4,705, 16s. 2d. £1.000 has been 
placed to contingencies account. The reserve remains at £77,500. The 
vear just past was the first vear in which our two new turbine plants 
were running—and even then not for the whole period—and the result, 
i vou see, is an expansion in gross receipts of £15,000 and in net of 
£1.000, or nearly 12 per cent., while the units sold have increased from 
20,000,000 to 23,000,000. During the past nine vears we have increased 
our preference share capital by £200,000 and our debentures by more 
than £100,000 ; and even in these comparatively lean vears of prepara- 
tion we have carned interest on this money and asmall dividend besides, 
and have strengthened. our position so much that we are producing 
current considerably cheaper per B.T.U. than any other company in the 
Loadon area. It has always been the view of the directors that it is in 
the generation of current for industrial and traction purposes, combined 
wich ligating, that the prosperity of this Company lav. In the lighting field 
we were out-distanced by more fortunat^ competitors who had benetited 
by our pionecring experience, and whom we could not hope to displace. For 
this reason we turned our attention to obtaining large power contracts. 
The event has amply justified our action. Any attempt to develop our 
lish.ing field further could only have resulted in cut-throat competition, 
waich, while it might have damaged our rivals, would probably have 
brought us very little increase of revenue. Our contract with the 
Brighton Railway Co. has now been in full operation for not much more 
thi two vears, and last year 5,000,000, the sale of current to that 
consumer, increased to nearly 15,000,000 units, and that is nothing to the 
demand we expect shortly to be called upon to meet. The Board of the 
Brighton Railway, encouraged by the unexampled success of their ex- 
periment, have decided to complete the electrification of their entire sur- 
burban svstem, and we have good reason to expect that they will come 
for their supply of current to the Company with whose co-operation 
during our existing contract thev have more than once publicly expressed 
their satisfaction. Their demand might amount to anything from a 
miaimum of 80,000,000 units up to as much as 150,000,000. It is obvious 
th:t we cannot mect so great a demand upon us without a large extension 
of our existing plant, and that will involve the finding of fresh money. 
For this purpose we are submitting to vou to-day a resolution for in- 
creasiagr the capital of the Company by £250,000, in preference or ordinary 
shares as the Board may determine. That will also increase our borrow- 
iig powers. We do not anticipate that any of this fresh capital will be 
needed duriag the current year, but we wish to be prepared for any emer- 
ronev. 

ig In a few months our managing director, Mr. Bain, and our chief engi- 
necr, Mr. Partridge, will have completed 25 years in the service of the 
Company. I should like, therefore, to invite you to pass a special vote 
of thanks to Mr. Bain and Mr. Partridge on the occasion of the completion 
of their 25th vear of service. I now move the adoption of the report and 
accounts, and the declaration of the dividends set out therein. 

Mr. R. STEWART BAIN, C.A. (Managing Director) said : I will first 
thank the chairman for his very kind remarks as regards the approaching 
scmi-jubilee of myself and Mr. G. W. Partridge, and your appreciation of 
that fact. I should like to testify to the great assistance I have always 
reczived from Mr. Partridge. He is a very able engineer. His skill is 
not confined to this country, but it is known in other countries. Our 25 
years’ work together has been of a most pleasing description, and I think 
it has been to the benefit of the Company. We laid about 6} miles of new 
mains during the past year, bringing the total of the mains laid up to 
1964 miles. We do not anticipate any large expenditure this year, but 
when the new contract with the Brighton Railway Co. in connection with 
their extensions comes along, very considerable extensions to our plant, 
machinery and mains will have to be made. Expenditure on coal shows 

an increase of £6,687. We sold 8,000,000 more units than in the previous 
year, and as we burned nearly 8,000 tons more coal this increase is ex- 
plained. The average price paid for the coal was 10d. per ton more than 


0-660d., 


the previous year, as the result of the coal strike. Owing to the precau- 
tions we took in building up a large stock of coal, we had no difficulty in 
meeting every demand made upon us. The gross revenue shows an 
increase of £15,159 for last year. The average price received for every 
unit sold is about 14d., as compared with 14d. for the previous year, and 
it speaks well for the efficiency and zeal of our staff that the total costs 
have also fallen about 20 per cent., viz., from 0-82d. to 0-66d., a figure 
which our engineering staff have every reason to be proud of. I beg to 
second the motion for the adoption of the report and accounts. 

After a brief discussion, the motion was carried unanimously. 

Viscount Duncannon was then re-elected a director and the retiring 
auditors were re-appointed. 

The resolution increasing the capital of the Company by £250,000 was 
then put to the meeting and carried, and a vote of thanks to the chairman 
and directors concluded the meeting. 


Charing Cross, West End & City Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting took place on Tuesday, Mr. Wm. 
Francis FrApGATE, M.V.O., presiding. 

Mr. EDWARD WILMOT SEALE, F.C.I.S. (Manager and Secretary) 
read the notice convening the meeting and the reports of the auditors. 

The CHAIRMAN, after referring to the recent death of Mr. Pulley, 
a director of the Company, said: In regard to the work of the past year 
I am glad to say that we are not, on this occasion, in the unhappy position 
that we were 12 months ago, in the middle of a coal strike, although 
labour troubles do not seem to have ended, and we may have something 
of that kind to face in the course of the current year. The position 
created by the strike was dealt with, and we emerged from it without 
any great loss. Of course, expenses were increased as a consequence, 
but the effect of care and economy with which our engineer has run our 
stations has been that we put before you a statement of accounts which is, 
in my opinion, exceedingly satisfactory. We spent only some £13,000, 
partly upon the purcha e of some freeholds adjoining this station, and 
partly in the erection of an oil tank at our Bow station. We are satisfied 
that, in erecting a large tank there, and in supplying the Company with 
wagons for the purpose of dealing with oil from there we have taken a 
prudent course. We have generated rather more electricity and we have 
bought from the City undertaking rather less. In 1911, with an expendi- 
ture of £69,000, we brought in on account of sales some £135,862. For the 
year 1912, with an expenditure of £66,300, or nearly £3,000 less than in 
the preceding year, we bring in sales to the extent of £141,989, practically 
£142,000, or between £6,000 and £7,000 more. That shows the result of 
economies. Our total receipts were £146,675 for 1912, against £140,900 
for 1911. They give us practically & sum of £80,000 to deal with, and to 
that figure we have to add the carry forward for 1911 to £15,949, and 
accrued interest during the past year amounting to £1,944, bringing up 
the total with which we have to deal to £97,883. Out of this we have 
paid debenture interest £17,829, and we have provided for depreciation 
£15,000. We have also placed to & general income reserve account 
£9,054. We have opened that account because we do not think it right 
to carry forward to general revenue account a very large figure, and that 


will set up an intermediate account on which we can draw for any | 


purpose, and we propose to supplement it from year to year, as the 
accounts will allow. Well, that leaves us a balance for division of 
£56,000, out of which we have paid the preference dividend, amounting 
to £18,000, and we are recommending to you a dividend on the ordinary 
shares for the whole year at the rate of 5 per cent. per annum, which will 
absorb £20,000 and leave us to carry forward £18,000 to revenue account, 
instead of £15,949 for 1911. 

The business has increased, but not by a very y large extent. Theim 
crease in the West End undertaking has been oniy 5-7 per cènt.—686,000- 
lamps in 1912 against 649,000 lamps in 1911, ith regard to the supply. - 
of electricity for power and heating this is increasing. In the West End 
no less than 34 per cent., or about one-third of our whole load, is now 
used for the purpose of power and heating, and this necessarily brings 
down the average price for the units sold. We actually sold in the past 
year a little more current than in the previous year, the increase being 
6-1 per cent. which shows that the demand for energy is still, at any rate, 
constant, if not greatly increasing. 

With regard to the City, progress has been exceedingly satisfactory. 
On capital account we have spent about £21,000, principally in the 
purchase of turbines for Bow station. The revenue account is very much 
like that for the preceding year, and the total expenditure is practically 
the same. In 1911 our total expenditure was £84,356 and in 1912 
£84,958, a difference of only some £600, and revenue was £140,789 in 
1911 and £144,299 in 1912. After bringing in the meter rentals, the total 
is £148,513, against £145,071 during the previous year. This leaves us 
with a balance of £63,554, against £60,715 in 1911. Then, adding the 
carry forward from the preceding year, we have a total of £99,712 to deal 
with. Out of this we have paid the debenture and loan interest, £30,891, 
which leaves £68,820. This provides the dividend of £18,000 on the 
preference shares, and we have opened a general reserve account on the 
City undertaking side, and carried to it a sum of £32,820. 17s. 10d., 
leaving, on net revenue account £18,000, being the amount of tle prefer- 
ence dividend for the current year. Now, I think that is an exceedingly 
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working azainst the coal strike during a considerable part of the year, and 
that th» effect of that was to make the cust of coal so much higher. 
' The cost per unit in 1911 was 0-270d., and in 1912 0-273d., or 1 per cent. 
on the whole cost to us of coal. But the price of coal during that period 
increased by 13 per cent. Fortunately, however, through the economies 
practised by our engineer and brought about through his care, the coal 
burnt per kilowatt, which amounted in 1911 to 4:7 lb. was in 1912 only 
4:2 lb., a decrease of 11 per cent. 

Now, each year our auditors refer to the fact that we have no depre- 
ciition fund for the City, and in view of this position of matters we have 
Ket up the reserve fund of which I have spoken, and transferred to it 
£32,820. a very substantial fund, and we propose to add to it cach year 
in the future. The demand in the City has again slightly increased. 
There was an increase of 4-2 per cent. last year, and in the City also we 
may look to current for power and heating as being almost a greater need 


than for lighting. Of the whole supply in our City district over 50 pe^ 


cent. is now for power and heating, and under 50 per cent. for lighting, 
which brings down the general average of the price which we get on our 
total sales of current. E os 

There is nothing serious to look forward to'in the nature of capital 
expenditure in the future. One other sma'l matter. When you are 


told, as I dare say you are from time to tim^, that the London Electric ` 


Lighting Companies are not supplying energy for driving machinery, you 
may answer—ahd | think very often your interrogators would be surprised 
to hear it—that we are yearly supplying 20,000 n.p. of machinery. That 
is a large amount, and it shows, to my mind, whatever may be said as to 
the want of cheap electricity, that any charge brought against us that 
we do not supply in our districts what is wanted is one which cannot be 
really maintained. 
sales of current by selling the appliances for electric light and heating and 
otherwise. We have a showroom downstairs. 
who have the chance of pushing the sale of articles which are wanted in 
connection with electric lighting will tell your friends, not only that they 
are welcome to come here and sce what we have, but we hope they will 
buy what they sec. By doing so you will be benefiting the company in 
which you are interested. I should not like to sit down without saying a 
word of appreciation of the work done by our officers, who have zealously 
helped us during the past year. I now move the adoption of the report 
and accounts. 

Mr. JOHN M. GATTI seconded the motion, which was carried unani- 
mously without discussion. . | 

Resolutions approving the dividends, re-clecting the retiring directors 
(Mr. J. M. Gatti and Mr. R. Chadwick), and re-appointing the retiring 
auditors were then approved, and cordial votes of thanks to the chairman 
and directors and to the officials of the Company, terminated the 
proceedings. 


Telegraph Construction and Maintenance Co., Ltd. 


The forty-ninth ordinary general meeting was held on Thursday last 


week, the Rt. Hon. the EARL oF SELBORNE, K.G., presiding. 
The SECRETARY (Mr. C. W. Clarke) read the notice convening the 
meeting and the auditors’ report. 


"The CHAIRMAN then said : Taking first the profit and loss account, 


you will sce the profit is £109,000, compared with £87,000 last year. ‘To 
that is added £106,000 brought forward, making. roughly, £216,000. 
compared with £195,000 last year. From that has to be deducted the 
interim dividend already paid of £22,000, and the amount left available 
for distribution is £193,000, compared with £172,000 last vear. We 
sugicst that reserve be increased by £20,000. £10,000 was passed to 
reserve last year, and we propose that £20,000 be passed to that fund 
this vear. A dividend at the rate of 10 per cent. and a bonus of 12s. per 
share, will leave approximately the same amount as brought forward last 
year —£106,000..— In the balance-sheet on the credit side, the first item 
of propertv consists of freehold and leasehold premises, machinerv, 
plant, siocks of stores, materials, &c., which has reached the figure of 
nearly £619,000, a considerable increase on last vear. The reason is 
that we have larger stocks of materials in hand, and a larger amount of 
m 2 ufactured cable in connection with contracts now in progress, and as 
that iem is increased vou will notice that cash at bankers and in hand is 
Increased, and stands at £144.000, compared with £125,000 last vear, 
which is very satisfactory. The other side of the account shows that 
"d:b.s owing by the company " and “reserves for insurance and 
con i1 rzoneies " have increased. "That item contains always in suspense 
any p zeuieats we have received in respect of contracts now being operated 
and waich are not brought into the accounts of the past vear. I have 
before defended to vou—alihough no defence is really required —what I 
call the conservative poliey of vour board, but at the present moment 
I] am in a position to illustrate how necessary that policy is for the success 
of vour undertaking, and that it really is the foundation on which that 
surcess rests, ‘The amount of material used in vour business in the course 
of a vear is very large indeed, partly raw, partly manufactured material, 
such as gutta-percha, jute, copper, iron and other materials, and, of 
course, à very large amount of coal. As we deal in such great quantities, 
obviously it is of an importance which cannot bo exaggerated that those 
ma'erials should be bought at the most favourable moment. One of the 


secrets of our success is that we are able to buy at the moment when tbe | 


market is most favourable for your purpose. l MEC 
We have at the present moment contracts in connection with work in 


the Far East, anxious and important contracts, and in respect to these ? 
there is nothing in the accounts before you for last vear's working in ^ 


respect of any payments for those Far Eastern contracts, Last year 


was a year of comparatively small jobs, largely on behalf of foreign - 


We are endeavouring to increase our profits and our: 


I hope any of you here | 
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happy state of things, particularly having regard to the fact that we were - 


Governments, and these foreign Governments have always testified their 
great satisfaction in regard to the work which has been done for them. 
It is obviously very much to the interest of your undertaking that we 
should be able to take such contracts, although the responsibility con- 
nected with them does cause great anxiety, because it is very much to 
your interest to.have the plant which represents your Capital steadily 
employed. We could not take those contracts unless we had these large 
stores and materials. -My -first. illustration is ins connectjon -with the 
necessity to keep these very large stocks and material: and to buy them 


at the moment when the experience of vour management shows that it i: 


most to vour interest tg do so.. -My second illustration JA drawn from a 
different field. In the past year we have only emerged from very serious 
industrial unrest. There was a railway strike, a coal strike and the river 
strike, and each of these might have affected your business very seriously, 
although the relations between the staff and your management were always 
of a most harmonious and sympathetic kind. There were no labour 
troubles in your works, but, nevertheless, your business might have been 
very seriously affected by those labour troubles. Why was it that vour 
work was never for a moment impeded ? Not one day did your opera- 
tions cease owing to this industria] unrest, not even during the coal 
strike ; not even during the period when all work on the riverside was 
suspended. Why? Because you had large stocks of material in hand, 
because your financial atrength had been such that the management had 
been able to acquire these stocks, with the result that when the coal strike 
ended vou still had coal enough to have carried on your operations for 
two months longer. These illustrations are abundant Justification of 
the policy vou have hitherto been pleased to approve, and which I ventuie 
to think you will continue to support. I now move the adoption of the 
report and accounts and the declaration of the dividends set out therein. 

Sir JAMES PENDER seconded the resolution, which was carried 
unanimously. 

Rev. W. H. SILV ESTER DAVIES asked whether, in the opinion of the 
Chairman, wireless telegraphy was likely to have a disastrous effect on 
the Company. S xe 

The CHAIRMAN : I am not a prophet, and therefore what I say vou 
must take only as an expression of opinion. Ido not think the two things 
are really in serious competition, and I believe that the use of wireless 
telegraphy will be a market of its own. I do not think it will seriously 
interfere with the work which can be done by cable. Mr. Lucas reminds 
me that a similar question was asked 15 vears ago, and the answer was 
precisely the same as that which I have now given vou. 

The retiring directors (Mr. Collin F. Campbell and Mr. Paget V. Luke) 
were then re-elected, as were the retiring auditors, and the proceedings 
terminated. 


a 


W. T. Henley’s Telegraph Works Co. (Ltd.) 


' The 34th ordinary general meeting was held on Friday last, Mr. 
SYDNEY GEDGE, M.A., presiding. 


Mr. A. E. SALMON (the secretary) read the notice convening the 
meeting, and Mr. CORNISH read the auditors' report. pes " 

The CHAIRMAN said: We have during the year made a profit of 
£92,068, to which may be added £42, the little balance obtained from the 


| Bermuda and Florida cable, making together £92,110. We have spent 


£32,483 in additions to our buildings, From the gross profit we take direc-: 


|! tors' and auditors’ fees £2,512. 10s., interest paid on our debenture stock: 


£6,750 and income tax £933. 10s., making altogetheratotal of £10,196, 
and we are left with a real profit of £81,914. Out of this we pay to our 
preference shareholders £9,000 and to ourselves £31,750—that is, £30,000, 
representing a dividend of 15 per cent. upon the £200,000 of ordinary 
capital of the company, and the balance of £1,750 of income tax which is 
piid by the company. These sums together amount to £40,750, leaving 
£41,164." This amount is disposed of as follows: Depreciation on build- 
ings and machinery £13,790, £4,219 for depreciation of trustee securities, . 
£15,000 to reserve (bringing it to £200,000). and carry to current account 
£8,155. That disposes of the sum of £41,000 which we had left. The 
increase in business has necessitated a large increase in our ofhce accom- 
modation, and, as I have already told you, we have expended some 
£32,000 in additions to our works. 

l have been over our new buildings, both at Gravesend and at Woolwich, 
and 1 wish here to say a word of praise in regard to our excellent managers at 
each. T wish especially to refer to my colleague on the board, Mr. Robert 
James Hatton, who is our manager and engineer at Woolwich. We had very 
geat pleasure in electing him to the board, and I may say that he has 
done excellent service for us during the past year. We have also a very 
excellent manager at Gravesend in Mr. Wright, who has given every 
satisfaction to us. And I sav without hesitation that everyone con- 
nected with the business of this company, from the managing director 
downwards, has given us every satisfaction. ‘There has been no strike 
or quarrelling among our workmen or with your directors during this 
past year, and the health of the employés has been good and there has 
been no accident of any moment whatever. I now move the adoption 
of the report and accounts. l 

Mr. GEORGE SUTTON (managing director) seconded the motion 
and said; The report before you, as the chairman has said, is a good 
report—a report which represents.a year of intense work, a vear of full 
employment at both the factories, and it represents the largest turnover 
that this business has ever done. (Cheers.) This is not due to any 
abaormal contracts. In every part of the United Kingdom and in almost 
every part of the world your business has continued to increase. The 
improvement which we show in the balance-sheet and the profit and loss 
account is not due to our having made a larger profit upon our goods, but 
is entirely due to a larger out-turn. Of the two most important factors. 
which are responsible for this result, one is labour and the other raw 
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material. 

we have had a vear of peace. 
to which I may refer. Strong efforts have been made— not by our work- 
people 
bread out of their own mouths— but strong efforts have been made to in- 
duce certain of our municipal customers to refrain from renewing their 
contracts with this company. In no single instance have they succeeded. 
(Cheers.) With regard to raw mate rials—coppe r, lead and indiarubber— 
there has been nothing like a boom in any of these materials during the 
past year. Fairly level prices throughout the vear have kept a continual 
stream of orders coming into vour p As to the future, I think 
with regard to this year that vou are going to have a good vear, for vour 
order sheet up to the present time is the largest order sheet we have 
ever had to meet the shareholders with at this time of the vear. Your 
directors are looking with some considerable amount of hope to the new 
field for the electrification of railways, and that is a business which ought 
to bring a great deal of grist to the mill of this company. We have every 
reason to suppose that we shall have our fair share of the orders which 
are going for cables in that direction, and in this connection I can tell the 
shareholders that at the present time we have one order upon our books 
for nearly £100,000 for cables in connection with the electrification of a 
portion of the Central Argentine Railways. Those cables are being 
manufactured at vour Gravesend works, and in connection with that I 
think it will not be out of place for me to draw the attention of the meeting 
to the fact that it was owing to the courage and foresight cf the directors 
in investing a larger amount of the company's funds in those works that 
they had been able to obtain this large order in a new field of electrical 
enterprise. Mr. Sutton then referred to a large capital expenditure 
during the past vear in the establishment of a new industry upon land 
which the company have at Gravesend fo: the min facture of pneumatic 
motor tyres. "hey had been well known as rubber manufacturers for 
half a century, and the tyre trade was allied with the r own. 

After some remarks from Mr. DRYSDALE, expressing approval of the 
investment of capital in the company’s new departure, the motion was 

carried unanimously. 

Resolutions approving the dividend, re-clecting the retiring directors 
(Mr. Sydney. Gedge and the Earl of Galloway), “and re- -appointing the 
retiring auditors, were then approved, and a cordial vote of thanks to the 
chairman, directors and staff for thcir valuable services brought the 
mecting to a close. 


British Electric Transformer Co. (Ltd.) 


The 10th ordinary general meeting was held on Friday last, Mr. A. F. 
Berry in the chair. 

The SECRETARY (Mr. J. C. Wrist; read the notice convening the 
mecting and the auditors! report. 

The CH AIRMAN, after informing the shareholders that their chairman, 
Mr. Albright, was progressing satisfactorily, said : 
been increased to the extent of 15,955 ordinary shares and 7,974 pre- 
ference shares, allotted to the members of the Berry Construction Co. 
(Ltd.), in return for the whole of that company’s " Tricity " business. 
The 14 partly paid ordinary shares were allotted to existing members, 
who exercised their right to subscribe for same before they were offered 
to the public. The new 22,274 preference shares are those that were 
subscribed in anticipation of and on the issue of the prospectus 
in December last, and all the expenses in connection with this issue 
(£3,392. 3s. 7d.) have been written off completely through the reserve. 
Sundry creditors are more this year by about £1,767, consequent on the 
increased business done by the Company. We do not propose to add 
anything to depreciation reserve this vear, as the valuation by Messrs. 
Fuller, Horsey, Sons & Cassell in December last proves it to be unneces- 
sary. On the credit side, patents and goodwill have been increased by 
about £20.632, principally due to the absorption of the Berry Con- 
struction Co. Against patents and good will (£64,721. 9s. 7d.) or any other 
contingency there is an open reserve account amounting to £21,746. 5s. 10d. 
The goodwill alone of a business such as oura, the result of some 15 vears’ 
continuous specialisation, and one earning net profits of about £20.000 
a year, if valued according to one or other of the many ways of arriving 
as a fair figure, is of the order of £60,000. In addition, there is the value 
of the patents themselves. It is upon the patents that the business and 
goodwill have been built up. Some of our foreign patents have been 
sold and for others liecnees have been granted, and these are now earning 
revenue, The cost of all lapsed or sold patents has, of course, been 
written off, so the patents that are actually alive, well over 100 in number 
and being re gularly increased, are the only ones included in this asset. 
The increase in stock of about £10,600 is an incident in a business such 
as ours ; to cope with increased orders we are bound to increase our stocks 
of raw materials. The valuation of stock of materials has been verified, 
as far as possible, by our auditors, who are, I believe, of opinion that it is 
on a conservative basis. Work in progress forms & very large part of this 
item, and is taken from our cost books. 
due to the investment of some of our spare cash. Sundry debtors are 
about £3,697 more than last vear. These are all considered good, and 
since Dec. 31 we have received £11,454 on account of same. General 
charges are increased by about £3,786, in consequence of the largely 
increased amount of work done during the year both in the manufacture 
of transformers and Tricity cookers. The gross profit is about £4,874 
more than last year. 1912 has been an. eventful one for this company 
in several ways. We have had to face a coal strike and high prices of 
materials and wages. We have, however, in common with practically 
all other manufacturers of electrical apparatus, shared in what was 
undoubtedlv a trade boom, the volume of work done being considerably 
in excesé of that in 1911. Our shipping work increased appreciably, and 


Tn re regard to labour, as the chairman has already told you, 
There is, perhaps, one echo of the strike | 


for, of course, they would not be so foolish as to try to take the: 


"Ihe issued capital has : 
‘tribution costs, rent, rates, taxes, wages 


available is £38,815. 18s. 3d. 
‘interest on temporary loans (£9,144. 14s. 3d.), leasehold and special 


the equivalent of 8,245 kw., an increase of 613 kw. for the vear. 


The increase in investments is 


in 1 nearly every ease w ‘herc we have obtained an order for abroad repeat 
orders—the best form of testimonial we can obtain—followed. At the 
commencement of 1913 we had about 25 per cent. more work in hand 
than we started 1912 with, and although, of course, it is never safe to 
prophesy, so far as we can judge, there should be no falling off of orders 
this year ama 

The Tricity business is progressing satis actorily, and users of our 
electric. cookers, in practically every case, express themselves well 
satisfied with its behaviour. That we are not alone in hoping for greatly 
extended use of electricity for cooking is shown by the fact that there are 
some 25 manufacturers starting, or contemplating starting. making 
appliances for electrical cooking. We shall be pleased to show any 
shareholder over the works at Hayes. The rapid growth of our business, 
taken with the handling of our added business, made it necessary to 
consider during 1912 the question of raising further capital. Steps were 
taken, and eventually, with the help of our bankers, Messrs. Coutts & 
Co., vour directors were able to issue a prospectus to secure the necessary 
working capital without any underwriting being paid. We are taking 
steps to obtain a Stock Exchange quotation for our preference sharcs, 
I now move the adoption of the report and accounts. 

Mr. T. ROWE seconded the resolution, w kigh; after a short discussion, 
was carried unanimously., 
— Resolutions approving the dividends of 6 per cent. on the cumulative 
preference shares and 10 per cent. on the ordinary shares for the year 
1912, re-electing Mr. George Berry a director, re-appointing the retiring 
auditors, and according a vote of thanks tq the chairman, brought the 
mecting to a close. M 

BOGNOR (GAS CO. (LTD.)-—At the mecting last week the chairman (Mr. 
H. Lovett) said he was pleased they had secured the clectric lighting 
powers, as wi clectric lighting company might have donc them a good 
deal of damage in a way, but now the gas and clecteie light departments, 
would be worke d side by side. 
` In answer to que stions, the electrical engincer (Mr. A. H. Dykes) said 
the order for the engines; dvnamos and accumulators was placed at the 
end of last year, and they were now nearly completed. They were com- 
mencing with the erection of the battery room, and they were converting 
the old coal store into an engine house. The date when the light w ould 
be available would depend upon the buildings being completed, but he 
did not think he would be unduly optimistic if he said they would have 
| it by July. The laying of the mains would be proceeded with almost 
' immediately: 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD, )—The 


report for the year 1912 states that the capital expended during the year 


on the Bournemouth, Poole and Branksome, Christchurch and District, 
and Pokesdown Orders amounted to, £9,371. 8s. l]d., making the total 
expenditure £469,577. 8s. 9A.. With the balance from the last account 
(£1,209. 8s. 6d.) and from revenue after deducting generation and dis- 
, &c. (£37,606. 9s. 9d.), the total 
 Deducting interest on debenture stock and 


redemption funds and interest (£1,761, 13s.), amount written off suspense 
accounts (£637. 8s. 9d.) and amount carried to reserve (£5,000), the 
. balance available for distribution is. £22,272. 98, 3d. Interim dividends 
on the 41 per cent. preference and 6 per cent. second preference sharcs 
and on the ordinary shares at the rate of à per cent. per annum for the 
half-year ne June 30 have been paid, leaving for further distribution 
£12,914. 6s. Final preference dividerds for the half-year to Dec. 31, 
(l-ss tax) have also been paid, and the directors now recommend that a 
final dividend on the ordinary shares at the rate of 7 per cent. per annum 
‘fur the half-vear ended Dec. 31, 1912 (less tax), be declared. These final 


dividends absorb £10,770. 6s. 3d. and leave £2,143. 19s. 9d. to be carricd 


The total applications received at Dec. 31 last amounted to 
The 
total number of units sold for all purposes was 3,338,425. The directors 
‘of the Richmond (Surrey) Electric Light & Power Co. have declared a ` 
dividend of 6 per cent. on the ordinary shares in respect of the vear 1912; 
.The directors have elected Mr. H. B. Renwick, previously secretary of the - 
‘company , to a seat on the board, and have further appointed him manag- 
‘ing director. Mr. W. D. Brightman, previously local secretary, has been 
'anpointed secretary, and Mr. F. C. MeQuowa London secretary. 

j CHELSEA ELECTRICITY SUPPLY CO. (LTD.)---The directors’ report. 
for the year 1912 states that the profit amounts to £37,459. 17s. 3d., 
‘Which with £3,241. 4s. 10d. brought forward and £1,936. lls. 9d. for 
‘interest, makes a total of £42,637. ] 3s. 10d. After deducting interest on 
debenture stock (£7,875), interim dividend on the preference sharcs at 
rate of 6 per cent. per annum (£900) and interim dividend on the ordi- 
mary shares at rate of 4 per cent. per annum (£4,943. 12s.), there remains 
a balance of £28,919. 1s. 10d. The directors recommend that £13,626 be - 
placed to reserve for renewals, depreciation and contingencies, £704 to 
credit of debenture-stock premium redemption fund, £1,089 be written off 
cost of extinction of founders' shares, £1,000 be written off cost of purchase 
pt C ‘adogan Electric Light Co., and £1,352 be written off cost of investments, 
that a final dividend on the preference shares at the rate of 6 per cent. per 
annum (making 6 per cent. for the vear), and a final dividend on the 
prdinary shares at rate of 6 per cent. per annum (making 5 per cent. for 
the year) be paid, leaving a balance to be carried forward of £2,832.13s.10d. 
The number of 8c.p. lamp equivalents connected on Dec. 31, 1912, was 
293,973, an addition of 11,597 during the year, and the total number of - 
units sold was 4,184,072, an increase of 167,594 units over the previous - 
year. The directors refer with regret to the.death of their late chairman, | 
Sir Irving Courtenay, and the vacancy on.the board has been -filled by 
Mr. Stanley Beeton. Mr. W. R. Davies has been appointed chairman. , 


forward. 
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CITY OP LONDON ELECTRIC LIGHTING CO. (LTD. )—The report of the di- 
rectors for the yearended Dec. 31, 1912, states that theexpenditure during 
the year for additions, extensions and replacements was £40,508. 12s. 2d., 
making a total of £2,513,417. 13s. 9d. The amount written off prior to 
Dec. 31, 1911, was £321,943. 10s. 2d., and £191,150. 7s. 11d. was written 


. off in respect of buildings, plant and other works dismantled during 1912, 


leaving the net expenditure at Dec. 31, 1912, at £2,000,323. 15s. 8d., a 
net deduction from capital account during 1912 of £145,041. 15s. 9d. 
The amount written off capital expenditure during 1912 includes 
£176,840. 14s, 8d., representing the cost of engines and generators erected 
in succession to the original pioneer plant. The bulk of this plant was 
retained as a measure of precaution until last vear when the completion 
of the erection of turbine generators of the most modern type permitted 
its removal. It is the intention of the directors to continue their policy 
of replacing any further plant which from time to time may become 
obsolete or uneconomical in operation, as they consider that this policy 
is in the best interests of the shareholders. 

The total revenue for the year was £297,909. 17s. 1d., and interest on 
investments and discounts amounted. to £2,709. 13s. 5d. — Deducting 
thc expenses of generation and distribution (£70,131. 7s.), repairs and 
maintenance of buildings, machinerv, plant, mains and other works 
(£10,960. 4s. 6d.), rent, rates, taxes, management expenses and special 
charges (£55,846. 14s. 9d.) leaving £163,681. 4s. 3d., to which must be 
added the balance from 1911 (£25,943. 7s. 10d.), making a total available 
revenue of £189,624. 12s. ld. After paying or providing for interest on 
loan from bankers, consumers’ deposits, &c. (£2,787. Os. 6d.), interest on 
first and second debenture stock for year 1912 (£31,545. 16s. 8d.), 
interest transferred to debenture stock premium redemption account 
(£1,475. 12s. 11d.), leasehold redemption account (£268. 17s. 3d.), con- 
tributions to employés’ provident funds and under National Insu- 
rance Act (£1,804. Os. 8d.), writing down stores (£1,628. 2s. 2d.) and 
transferring £50,000 to reserve account, the balance available is 
£100,115. 1s. lid. The directors recommend that the following divi- 
dends for the year 1912 be declared subject to deduction of income tax : 
On preference shares, 12s. per share (being at full rate of 6 per cent. per 
annum), and on ordinary shares 16s. per share (being at rate of 8 per cent. 
per annum against 8 per cent. for previous year). On account of these 
dividends 6s. per share was distributed in September last, leaving 6s. 
per share on the preference shares and 10s. per share on the ordinary 
shares (less tax) to be distributed. The total dividends for the year will 
absorb £75,781. 11s. 4d., leaving £24,333. 10s. 7d. to be carried forward. 
The directors also propose to distribute a bonus of 2s. per ordinary share 
(less tax) out of the amount standing at the credit of the dividend 
equalisation account. This fund was set aside out of profits in past vears 
in order to en ure the maintenance of a 7 per cent. dividend upon the 
ordinary shares, it being then impossible to foresee to what extent 
the revenue might be reduced by the introduction of the metal 
filament lamp. The directors, however, are glad to say that the loss so 
caused has been almost counterbalanced by the progressive consum ption 
of electricity for other purposes than lighting, and, as the metal 
filanent lamp has now been adopted by practically all lighting consumers, 
they consider it is no longer necessary to retain the full amount of this fund, 
but they propose to leave the balance of £7,352. 6s. 1d. for the present. 
After allowing for disconnections on account of removals, substitutions 
of metal filament lamps, &c., there were 14,729 customers at Dec. 31, 
1912, an increase of 483 customers; and the number of kilowatts con- 
nected (including power and heating) was 41 151 kw., an increase of 
2,029 kw. On the 19th ult. there were 42,341 kw. applied for, out of 
which 41.290 kw. were connected, and the customers numbered 14,789. 
The total units generated were 32 220,338, of which 27,488,860 were sold 


and 1,429,784 were used by the company, against 26,633,759 and 


e.t - 
4 mae 
- ul e 


-a were 


7 >- 
PE e by thet: 
SIE 3 erpora 


-— 


1,183,635 units respectively in 1911. 
was 18,510 kw., against 17,762 kw. 

The power and heating supplies continue to show a steady incr: ase, the 
total units sold for these purposes in 1912 being as follows: Power 
,9.280.870 units, and heating. 1,670,275 units, total 10,951,145, equal to 
TEC percent of the total units sold for private supply. It is hoped that 
during the present year active progress will be made with the re-organisa- 
tion of the public street lighting in accordance with the tender already 
tion. The report calls attention to the fact that the 
com pany is approaching the date, Aug. 18, 1914, at which (or within six 
months of which) the Corporation may give notice of its desire to pur- 
chase the company's undertaking in respect of the City of London and, 
in view of the interest which has been aroused upon the subject, the 
rc port gives extracts from the provisional orders relating thereto. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.)J—The directors 
report for the year ended Dec. 31, 1912, states that the capital expended 
during the year on account of the company's London districts amounted 
to £71,902. 9s. 3d. The net total expenditure in respect of those districts 
up to Dec. 31 last amounted to £1,8855,648. 1s. ld. With the balance 
from last account (£3,131. 14s. 7d.) and the balance from revenue ac- 
couat, after deducting generation and distribution costs, rents, rates, 
taxes, wages, directors’ fees, &c. (£134.082. 3s. 1d.), the total amount 
available for the year ia £137,213. 17s. 8d. After deducting interest 
on the first and second debenture stock and on temporary loans 
(£44.039. 4s. 4d.) and amount carried to reserve for depreciation, repairs, 
&c. (£27,500). the balance for distribution is £65,674. 13s. 4d. Interim 
dividends on the 6 per cent. preference shares and the ordinary shares for 
the half-vear ended June 30 at the rate of 4 per cent. per annum (less 
tax) have bren paid and now require confirmation. ‘These interim divi- 
dends absorbed £23,662. 10s. 6d.. and leave £42,011. 13s. 10d. for further 
distribution. The directors recommend that a further dividend on 


The maximum supply demanded 
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55,000 6 per cent. fully-paid preference shares for the half-year ended 
Dec. 31, 1912 (less tax), be declared, and that a further dividend on 
40,000 ordinary shares, and on 19,000 new ordinary shares from due 
dates of calls for the half-year ended Dec. 31 at the rate of 8 per cent. 
per annum (less tax), declared. These payments will absorb 
£36,796. 3s. ld., and leave £5,215. 10s. 9d. to be carried forward. 

The applications received during the past year amounted to the equiva- 
lent of 4.023 kw., making the total at Dec. 31 last 45,362 kw. The 
tota] units sold were 22,512,478, against 20,450,787 for 1911. an 
increase of 2,061,691 units. The number of consumers increased from 
18,459 to 20,246. The funds required to mect the capital expenditure 
incidental to the rapidly-growing business of the company have been pro- 
vided by an issue in March last of 19,000 ordinary shares at par. In 
spite of the dislocation of business resulting from the trouble with the 
transport workers and the coal strike, the company maintained a full 
supply to all consumers. The increased costs involved have been par- 
tially met by increased economies in generation. The directors of the 
Bournemouth & Poole Electricity Supply Co. have declared a final 
dividend on the ordinary shares of that company at the rate of 7 per cent. 
per annum, making 6 per cent. for the year. The Coatbridge & Airdrie 
Electric Supply Co. continued to show substantial improvement. The 
units sold amounted to 4,445,035, an increase of over 25 per cent. 

VICKERS (LTD.)— The result of the past vear’s working is a net profit 
of £872,033. After the usual provision for depreciation, the directors 
are carrying £200,000 each to works extensions and reserve accounta. 
They recommend a final dividend of 5 per cent. (making 10 per cent. for 
the year). The prospects of the current year are regarded with confidence 
The directors have decided to take steps to increase the share capital by 
the issuc of 740,000 ordinary shares. 


CITY NOTES. 


d 
MEMORANDA (March 6).—Bank rate 5 per cent. (since Oct. 17, 1912) 
Price of silver, 27% per oz. Consols 73j—74] for money ; 744 —74} for 
account, OConsos Pay Day, April 2; Stock and Shares Oontinu^tion 
Days, March 1l and 26. Ticket Days, March 12 and 27. Pay Days, 
March 13 and 28; Mining Shares Carry Over Day, March 10. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors recom- 
mend a final dividend of 6s. per share, making, with the interim dividend 
already paid, 10 per cent. for the year. They propose to place £90,000 to 
reserve and depreciation, leaving about £74,000 to carry forward. , 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)— After 
appropriating to depreciation and sundry reserve accounts £14,200. the 
directors recommend payment of a final dividend on the ordinary shares, 
for the half-year ended Dec. 31, at the rate of 11 per cent. per annum, 
making 10 per cent. for the vear (tax free), carrying forward £7,001. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors have 
de:lared a dividend at the rate of 4 per cent., tax free, on the ordinary 
shares for the half-year ended Dec. 31, 1912, payable on April 1. 

GLOBE TELEGRAPH & TRUST CO. (LTD)—The directors have 
declared a quarterly dividend of 2s. a share on the ordinary snares, being 
the same rate as in the previous vear. 


MACKAY COMPANIES.— The regular quarterly dividend of 1 per cent. 
on tho preferred shares and the regularly quarterly dividend of 1] per 
cent. on the common shares in the Mackay Companies will be paid on 
April l. The transfer books will not be closed. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors have 
declared a dividend for the half-vear ended Dec. 31 last at the rate of 
4} per cent. per annum, making 4} per cent. for the year 1912 (against 
4 per cent. in 1911), placing 20,000 to reserve, against £17,000. 

NATIONAL TELEPHONE OO. (LTD.)—The liquidator has announced that 
the Court has sanctioned a payment to the holders of deferred stock equal 
to 15s. in the pound in the nominal amount of such stock, and this pay- 
ment will be made on the 13th inst. 

STEWARTS & LLOYDS (LTD.)—After setting aside £100,000 for 
depreciation, the directors recommend a dividend of Is. 6d. per share on 
the deferred shares, placing £50,000 to reserve and carrying forward 
£90,000. 

WESTERN TELEGRAPH OO. (LTD.)—The directors have declared the 
second quarterly interim dividend of 3s. per share (tax free) for the vear 
ending June 30, 1913, being at the rate of 6 per cent. per annum. The 
transfer books of the Company will be closed from March 13 to 19 in. 
clusive, and the dividend will be payable on the 20th inst. 


METAL PRICES.—Me:ssrs. J. B. Garnham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date March 5 the following as the 
present basis prices of - 


NEW METALS. per Ib. | per ton. 
Solid Drawn Brass Tubes... 84d. , Spelter Situ eeD. .2--0 
Solid Drawn Copper Tubes 103d. | Antimony ............... £39 0 0 
Brazed Copper Tubes 102d. 
Brazed Brass Tubes ...... 91d. Orp METALS. 
Brass Wire .................. 74d. per ton. 
Copper Wire.................. 104d. | Clean Scrap Copper...£00 0 0 
Rolled Brass ............... 7jd. | Braziery Copper Scrap £54 10 0 
Brass Sheets.................. 84d. | Old Brass, clean ...... £38 0 0 
per ton. Old Lead, less 4 lbs. 
Copper Sheets ......... £s] 0 0 OW iid NET M. £14 15 0 
. Old Zinc .................. £19 50 


English Lead............ £17 0 0 
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ELECFRIO TRAMWAY AND RAIDWAY TRAFFIC 


oh 
LINE, Week Inc. or Dec. AGGREGATE. 
ended. (a) No d Amount ine mese 
a 
£ £ £ £ 
Aberdeen Corporation.....| Feb. 26 1.376 | — 13 | 39 59;262 |+ 1,157 
Airdrie.....- 2. oett oe 21 291 T 13 8 2,235 + 293 
Anglo-Argentine ..... e| » 25,55202 | + 7,293 8 | 437,735 |+ 35,310 
Ashton-under-Lyne .......| Mar. 1 403 | + 20 | 49 20,689 |+ 704 
AyrCorporation..........*| o. 1 186 | — 1| 4l 13,096 |+ | 382 
Barnsley .cvccesecercsescs Feb 21 206 T 8 8 1,513 + 151 
Barrow ecaceceseresesecer T 21 320 + 2 8 2,416 + 188 
Bath Electric Trams, Ltd.. a 26 633 | — 68 9 6.239 i+ 230 
Birmingham Corporation...| Mar. 1 | 11,165 | + 1,587 | 48 | 524,040 |4-140,493- | 
Birmingham & Midland ....| Feb. 21 932 | t 10 8 i + 637 
Blackpool & Fleetwood. e... oe oo .. es oe 
Bolton Corporation .......| Mar. 2 2,35| + 175) 48 123,830 i+ 1,963 
Bombay ....-cceseces ....j| Jan. 30 3,060 | — 3| 9 13,551 [+ 192 
Bournemouth Corporation . Feb. 26 1,461 | — 37 | 1147 86,883 |+ 2,794 
Bradford Corporation ....., Mar. ] 5,2224 | + 198, 48 2652279 |+ 3,877 
Brighton Corporation .....| Feb. 21 7 = 67 | 48 48,014 |— 983 
Bristol Trams & Carriage...) 4, 28 | 6,562| + 433 (8 56,702 !+ 4.523 
Burnley Corporation......., Mar. 1 1,562 | + 223 27 43,122 |-- 5,828 
Burton Corporation .......| » 2 249 n 8. 48 13,064 |— 453 
Bury Corporation...... Sad is 2 1257 + 97 | 48 61,956 i+ 844 
Calcutta Tramways Co. ...| » 1 | 865,510 | c-84,932 | .. is e 
Camborne-Redruth ....... is 1 120 | + 6 9 1,170 |t 103 
Cardiff Corporation........ » 1 2373 ;| + 40 | 48 117,951 + 647 
Central London Railway ... " 1 5,304 | + 300 9 49,565 + 3,660 
City & South London Rly. -| _,, 1 2,946 i — 379 9 27,010 |— 3,086 
Cork Electric Trams Co....| Feb. 27 410! = 22 8 3,556 j— 90 
Croydon ee9006092009292*99 ev? T 21 1,349 = 272 47 82,371 gar 1,183 
Devonport & Dist. Trams . » 2l 428 | — 57 8 3,807 I+ 228 
Dover con Vbi beacons » 22 127 | — 12 | 47 11,254 |— 544 
Dublin & Lucan Railway... » 28 113 — 2 9 94] i+ 16 
Dublin United e*acc]9009099 m 28 5,145 NIS 178 9 45,755 +, 1,663 
Dudley-Stourbridge ....... ». 4 827 | t 9 8 6,081 |+ 649 
Dundee Corporation .......| . 26 1,130 + 16, 41 49914 |+ 1,717 
East Ham Council.........| Mar. 1| 1083| — 15 | 48 | 52208 |— 662 
Exeter Corporation .......| Feb. 28 258 | — 18 48 15,401 |— 733 
Gateshead & Dist. Trams... » 2l 1,054 | + 35 8 7,850 |+ 477 
Glasgow Corporation .....| Mat. 1 | 19,411 ' + 1,217 | 39 743,745 |+ 6,176 
Glossop Trams eeenene ecc iY) 1 118 — 9 1,081 + 53 
Gloucester Corpn.........- ss T è - H 
Gravesend-Northfleet .....| Feb. 21 198 | — 1 8 1,535 93 
Great Northern & City Rly.| Mar. | 1,513 ! — 221 9 14,003 |—- 1,722 
Greenock & Port Glasgow... Feb. 21 714 | — 33 8 5,320 {+ 357 
Halifax Corporation.......| » 23 1,856 | + 85 | 147 95,754 |+ 3,255 
Hastings Elec. Trams Co.... » 27 708 | — 45 9 6,486 |+ 99 
Hong Kong..... esos sS | Ma. 11$15771 | — $4,836 | $9 $63,015 |— $33,102 
Huddersfield Corpn........ ag sis vi is 2 v 
Hull Corporation ..... csel. ai l 2,970 | + 6| 48 144,130 |+ 2,255 
Ilford District Council ..... ” 1 407 | — 30 | 48 22,460 |— 3,018 
llkeston District Council...| Feb. 26 lll | — 13 | 48 9,423 |— 856 
Ipswich Corporation.......| Mar. 1 345 | — 15 | 48 20,878 i+ 69 
[sle of Thanet Co.. e@xeves ee ” 1 285 — 21 21 6,751 aci 25 
ATOW: scooteren «sas»s| Feb. -21 126 | + 10 8 902 |+ 7 
eighley Corporation ..... ae ne s " re 5 
Kidderminster & District... » 2l 89 |- 13 8 668 |t 11 
Kilmarnock Corporation...| Mar. 1 147 | — 3| 4l 6,762 |— 83 
Kirkcaldy Corporation..... Ss " s ae " X 
Lanarkshire Trams Co. ....| Feb. 27 1,510 | + 105 8 13,026 I+ 696 
; Lancashire United...... or „j 26 1,302 | + 21 8 10,763 |+ 736 
Leamington (EEEE EEEE EE E] ee ee ee ee ee ee 
Leeds Corporation.........| Mar. 1 7,545 | + 123 | 48 373,544 |+ 13,009 
Leicester Corporation ....:.| , 1| 2574| — 3 9 22568 |+ 1,141 
Leith Corporation......... ii 1 615 | + 13 | 141 27,872 |+ 1,092 
Lincoln Corporation....... i l 126; + 9 48 6,156 |— 33 
Liverpool Corporation.....| Feb. 22 | 11,576 | + 198 87 91,488 |+ 5,184 
Liverpool Overhead Rly....| Mar. 2 1,566 | + 133 9 14,323 |+ 1,001 
Llandudno&Colwyn Bay Ry.| Feb. 28 164 | + 19 13 1,934 i+ 170 
London County Council ... »  19| 39,235 | — 3,362 | 1146 [1,949,698 |— 90,692 
London Elec. Ry. Co......| Mar i | 14,300 | — 255 9 33,1 — 1,500 
London United........... M 1 5,241 | — 318 9 47,842 |— 8l 
Lowestoft Corporation. .... i» l 125 | — 2| 2l 3,551 |— ll 
Maldstoneesresseowevenues oe ee ee ee ae 
Manchester Corporation ...| » 1 | 16,848 | + 550, 48 806,771 |+ 31,804 
Mersey Railway. eeeeeorsesens »» | 2,263 + 85 9 20,389 + 1,086 
Merthyr see es ereeoereenees Feb. 21 1 = 8 8 1,509 + 101 
Metropolitan Dist. Railway.) Mar. 1 | 13,083 | + 145 9 119,312 |+ 4,493 
Metropolitan Elec. Trams...| Feb. 21 8,034 | — 446 8 62011 '+ 2,048 
Middleton ..... rr ve "es 292 ! + 2 8 2,434 |+ 174 
Nelson Corporation ...... .| Mar 1 176 | + 14 | {48 9416 |t 735 
Newcastle-on-Tyne Corpn.. - 1 4,542 | + 375 49 214,854 |— 8,423 
Newport (Mon.)........... i» l 7112 | + 18 48 34,258 |t 361 
Northampton Corporatio Feb. 28 487 | + 2, 1 25,760 |t 212 
Oldham, Ashton & Hyde...| ,, 2l 566 | + 10 8 4,185 |t 243 
SOM n Series ue 1s I + 91 49 100,395 !+ 6,528 
er .B. rporation...| Feb. ,199 273 41 18,406 2,02 
Perth (W.A.) Elec. Trams... 3 ? Y ; v ae n 3 
Peterborough ...esoreesse » 2l 11? | — 2 8 875 I+ 39 
Portsmouth Corporation...| Mar l 1,597 | — 120 48 99,755 |— 4,074 
Potteries .....-+eseeeeeee| Feb. 21 1,967 | — 72 8 15,227 |+ 969 
Preston Corporation.......| 4, 26 725 | + 22| 48 39,561 + 2,243 
Rotherham Corporation ... » 26 869 | + 199 | [47 38,161 |+ 5,361 
Rothesay..... — s 1 53 | + 1 8 383 |t 48 
Salford Corporation .......| Mar. 3 4,880 | + 122: 48 239,700 (+ 5,305 
Shanghai ........-. —— Feb. 26 $15,200 — $501 8 | $132,983 Pa 
Sheerness .....e op 21!) 461 + 2| 8 347 [+ | 27 
Sheffield Corporation .....| Mar. 2 | 7,049 | + 612, 49 334,678 |+ 17,925 
Singapore Trams ......... " 1 { $11,098; + $893 | $9 [$102,118 !4- $9,357 
South Metropolitan .......| Feb. 2l 652 | — 60) 8 . 5,2260 |+ 254 
South Staffs «cete "v x 937 | + 36 8 7,319 |+ 1,069 
Southampton...... Ce] » 26| 1,043 5 — 85 | 47 58,923 + 45 
Southend Corporation..... » 26 544.1 + 42 | 48 36,343 |+ 4307 
Southport Tramways ..... e 2l 249 + 14 8 1,766 i+ 195 
Stalyb'dge,Hythe,&c.,Jt.Bd.| Mar. 1 673 — 7 48 32,021 |— 4354 
Stockport ...... ees .| Feb. 28 1,163 + 22 48 59.057 |+ 2,637 
Sunderland Corporation....| Mar. 2 1,213: + 18 | 48 62,839 |— 411 
Sunderland District ......! Feb. 26 928 | + 61 17 8,555 i+ 903 
Swansea Trams . TTD ae, 2l 1,047, — 32 8 8432 |t 396 
Swindon Corporation...... » 426 138 | — 26 | 48 7,412 |— 310 
Taunton ........... eee » 2l 38 | — 4 8 323 “+ 29 
Tynemouth and District » 2l 196 | + 15 8 1166 |+ 218 
Tyneside Tram Co. ...... » 26 486 | + 51 9 3,0607 |+ 118 
Wallasey Corporation ....| Mar. 1 979 | + 4| 48 | 52562 |+ 57 
Walsall Corporation .......| > 1 594 | + 18 9 5,076 I+ 214 
Warrington Corporation ... eis zT i - a is 
West Ham Corporation....| Feb. 27 2,502; — 136 | $48 125,266 |— 3,949 
Weston-super-Mare....... s m^ 2l 19 | — 5 8 | — l 
Wolverhampton Co. evi. 5c 7] 21 474 SS 5 8 3,603 + 385 
, Wolverhampton Corpn..... » 26 932 | — 21 - T a 
Worcester... cce eee eor » 21 216 =" 25 8 1,739 + 80 
WrexhamMm.....esososesoeo »» 21 107 + 12 8 777 + 115 
Yorkshire W.R. Trams ....| Mar. 2 1293 | + IH 9 11,750 j+ 810 
Yorkshire Woollen District.! Feb. 21 1.060 ' — l 8 8,258 !J- 853 
(a) These comparisons are with the corresponding bee last year. — * Partly electrical, 
tMinus2days §Minus3days, &Plus3days,  Plus2 days, 
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Electricity Supply. 


Bournemouth & Poole Elec. Su» Ord..... 
Do. 4} per Cent. Cum. Pref. ........-- 
Do. 6 per Cent. Cum. Second Pref. ...... 
Do. 4} per Cent. Deb. Stock (red.) ....-- 

Brompton & Kensington Elec. Sup. Ord... 

7 per Cent. Pref. ..... een 
. Co. 4% Guar. Deb. Stzk. 

Charing Cross (W. End & City) El. Sup. Co. 
Do. 4j per Cent. Pref. ....... eas 
Do. 4 per Cent. Deb. Stock (red.) ...... 
Do. d per Cent. Deb. Stock (red.)...... 
Do. Undertaking 43% Cum. Pref... 


4} per Cent. Deb. Stock (red.) .... 


Do. 
Central Elec. S 


Do. 6 per Cent. Cum. Pref. ........ 
Do. 4} per Cent. Deb. Stock (red.) .... 
Do. Second Deb. Stoc 


Edmundson's Elec. Corp. Ord.. 
Do. 6 per Cent. Cum. Pref. ...... es. 
Do. 4} per Cent. Ist Mort. Deb. (red).. 
Folkestone Electricity Supply Co. Ord. .. 
Do. 5 per Cent. Cum. Pref. .......... 
Do. 4b Ist Deb. Stock (red.) 
Hove Electric Li Miu ue errr a 
Isle of Wight E. L4 . Co. Deb. Stock .. 
"Kensington & Knightsbridge Ord. ...... 
Do. 6 per Cent. Ist Pref. ........ eee 
Do, 4perCent. Deb. Stock (red.)...... 
Kensington & Knsgtbs. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.).. 
Ken Elec. Power Co. Irred. Deb. Stock .. 
London Elec. Supply Ord. ..-esesecesers 
Do 6 per Cent. Pref. eeonvovoaeeee ee aeons 
De 4perCent. Ist Mort. Deb. ........ 
Metropolitan Electric Supply Ord. 
: Do. 4 per Cent. Cum. Pref. .......... 
Do. 4% per Cent. Deb. Stock Ist Mort... 


Do. 3j per Cent. Mort. Deb. Stock red.) 
Midland Elec.Corp.forP.D.44 Ist Mort. Debs 
Newcastlé & District E. L. 44 Mt. Db. St. 
Newcastle Elec. Supply 5 per Cent. non- 

Cum. Pref. oc cccece-ccccesccccesens 

Do. 4j per Cent. Ist Mort. Deb. ...... 
North Metro. Elec. Power Sup. 5 Morts... 
Notting Hill E. L. Co. 6% Non.Com. Pref. 
Oxford Electric Ord. HS 

Do. 4% Deb. Stock ....... e eere 

tSt. James’ & Pall Mall Elec. Ord. ........ 
tDe. 7 per Cent. ef. ecccvecosdot7acs 6 

Do. 3 per Gent Deb. Stock (red.) .... 
Smithfield Market Electric Sup. Ord. .... 
South London Electric Supply Ord....... 

Do. 5% Ist Mort. Stock (red.) ........ 


? 1tSouth Metro. Elec. Lt & Power 7% Ist Pref 


Do. 6 per Cent. 2nd Pref. ........ e. 
Do. 4j Ist Deb. Stock (red.) .......... 
Urban Electric Supply Ord. ............ 
Do. 5per Cent. Cum. Pref. ex 3/- in Certs 
Do. Mi per Cent. Ist Mort. Deb. ...... 
Waste Heat & Gas Elec. Gen. Statlons .. 
t Westminster Elec. Sup. Ord............. 
Do. 4j per Cent. Cum. Pref. .......... 


Electric Railways and Tramways. 


Bath Elec. Trams Pref. Ord. ......... 
Do. SperCent. Cum. Pref. .......... 
Do. 4f st Mort. Deb. Stock (red.) .... 

B'ham Dist. Power & Trac, 44 Ist Deb. Stck 

f Bristol Tramways & Carriage Ord 
Do. Cum. Pref. ee€*«e(060900*9*06250990G0*:0929^99 
Do. 4 per Cent. Debs.......... eee 

BritishElectricTraction695 Pf.Ord.NonCum 
Do Def. Ord. St....... cce rt 
Do. 6perCent. Cum. Pref. ........ 
Do. 7perCent. Non Cum. Pref. ...... 
Do. 5 per Cent. Perpetual Debs. ...... 

Do. 4f per Cent. 2nd Deb. Stock ...... 


Central London Ordinary Stock ........ 
Do. 4 per Cent. Pref. Stock ..... 
Do. 4 per Cent. Pref. ..... 
Do. Deferred Stock *09*9999^* 
TA 4 per Cent. Debs......... eere 

ty 


South London Rly. Con. Ord. .... 
5 per Cent. Perp. Pref. (1891) .... 


) eec0c0(0000090002*0250*608950€099 


Do. (1903) eeresrerererererarsrereverse 
Do. ine Cent. Perpetual Dabs. ...... 
Dublin United Trams. 6 per Cent. Prof. .. 
Gateshead & District Trams Ord......... 
Gt.;Northern & City Pref. Ord. ...... 
Hastings & District Elec. Trams, 6% C.P. 
Do. 4 Deb. Stock .........«- 
Imperial Tramways Ord. ......-. 
Do. 6 per Cent. Pref. ......... 
Do. 4} per Cent. Debs. ....... eene 
L of Thanet E. T. & Lt. 5 per Cent. Pref... 
Do. 4 per Cent. Deb. Stock ........-. 
Lanarkshire Tramways ...esesesosoceso 
Lancs Utd. Trams 5% Prior Lien Deb. Stk. 
London Electric 4% Deb. Stock ........ 
Do. 49 Pret. e@eeeeceeverserereeoeses eve 
London United Trams, 5% Cum. Pref. .. 
Do. 4 per Cent. Ist Mort. Deb. Stock .. 
Mersey Con. Ord. Stock .....esccesecess 
Do. 5 per Cent. Cum. Pref. ...ccecece 
Do, 4% per Cent. Deb. Stock...0.0-0-- 
Dox 5 Cent. Db. Stock eeceamrsaeaere 
Metropolitan Railway Consolidated 
= | 
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1 - * No allowance has been made for accrued interest.or redemption t Re. Dividend. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Si 


1036 And 2———— án m —Ó .,; A74A1u, 


LAST Price | * RAT# USINESS 
Divi- NAME. We w | PER CENT — WEEK TO d [Eur NAME. 
DEND Mar.5 | YIELDED Mar 5. (å — 
Electric Railways andTra C oe ae Ib Met 
c Railways ramwa1ys— Continued. | £ s d. 
E Metropolitan Riy. Surplus Lands Stocks 3 = 4 1 0 Feb, Aug P e Telephones. ik 
ference s.s... sp h | . , " 
St. Do. 3 ae oeat. = “A” Preference....| 81 —83 |4 4 3 Feb Aug | Bit; 8ig}!00) 2$ kin EC rv A JOUÉ e 516 0 - 
St.|3 Do. 3} perCent.ConvertiblePref. ....| 8i —33 | 4 4 3| Feb, Aug 8, ..[' 45 oll. Trust $1,000 4 per Cent. Bds. i -3 |4 6 0 - 
St. |3 Do. 34 per Cent. Debenture Stock....| 81 —85 | 4 1 6 Jan, July 848; .. Iz 2 | „Do. 4% Cons. Bonds 1936 .....+.+.. 105 —107 | 3 14 9 « 
St.|3 Do 3iperCent "A" Deb. Stock ....| 84 —36 | 4 | 3, Jan Juy 85 |. .. 5% |*Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk. 93) —1014| 4 18 6 | 25 
BL. I x. Mettober tas District Railway Ord. ....| 38} —3? va Feb, Aug | 39. 335] 5 3/0 | Chili b e $*242962«9 $« d UNS s.. | A-4 S i0 Lii 
I boe Rl cob ILE |S 3° 6| Fem Aug) 8 8 [oy S| Cone e RETE - 
Do. Assented Ext. Pret. (Int. Guar. b) 5 eo ieiepnone ILL — ud 
Und. Elec. Riys. eo t (int. Guar. by, 75 —77 | 41! 0 | Feb, Aug | 764 ..]| l 0/6 | Do. SperCent. Pref. .......... seve —i 514 3 - 
St.|3 Do. 3 per Gent. Consoltd. Rent-charge| 72 —74 |4 1 0| Jan, Juy | ?2| -|'j 44% New York ^ ^hone Co. 30 yr. Bnds..., 98 —29 | 4 1 o se 
St | 4 Do. 4 per Cent. Midland bcn 97 —99 |4 1 O| Jan, m T «|. 4 0/7; | Oriental , . o evosssceccascevesse| Sat aa - 
St.| 4 Do. Guar. Stock 4 per Cent. ........| 33 —85 | 414 O| Mar, Sep. 8X .. S 0/7; | Do. 6 per Cor 4. Pref. .ccccoccce| lde—lys | 4 18 0 - 
St | ó Dc 6 per Cent. Perp. Deb. Stock ....| 135 —:22|4 7 6| Jan, July | ** | + fev] 4% | Do. &perCent.M |. Deb. Stock.. e.. 88 —0 |4 9 0 - 
St, | 4% | Do. 4 per Cent. e ceeneetess| 93 —95 | 4 4 0| Jan July | ** |. ** [s th % Tela, Go. ot Eeyot 44% DI Db, Suc (red.) 9» n La n 
"""'n* c? ee ** ver "" n ru 
1| 0/6 Hep ES RU &-k |80 9) Aor Ot | ii| c [ 8 26 | Do. Sper Gent Cum. Pref. ««««czrs| eim |$ 9 0 = 
St. Do. 4k per Cent. Deb. Stock ..... 3$ 588 |5 2 O| May, Nov | ** | Ph | 46%) Do. 4E Deb. St. Red, «ererereemenes 102 —104 | 4 6 6 L 
1) 1 S. Met. ec. Trams & Ltg. 6% Cm. Pref. t—# 280 v te | s : A > 
St. Do. 4perCent.Deb.Stock..........| 65 —70 |514 O| Jan, July | ;: TES . Financial Investments. 
10| .. | Undergd, Elec. Rys. Lon. Snares ......| 43 —4§ s dv 4:3, 44) 5 3/0 | Elec. &Gen. I 1 4 |613 3 
- u% Bonds ........ .......| 98 —100 | 4 10 0 va 231, S81] 10) 2/0 | Globe Telegraph & Trust ox Com Pret] er M REN 
«| 6% | Do. n. bds ex coup No. 10 .....- 93 —94 | 6 7 3| June, Dec | è| 93H 10) 3/0 | Do. 6perCent. Pref. .....cccsocess 12} !3 |412 3 
3 i Yorkshire QR Elec. Trams, Ord. - TN it 4$ 9| Maret ne) ot 274 19) 6% | Submarine Cables Trust (Cert) ...... | 127 —130 | 412 0 
St | 4 | Do. 4g per Cent. Ist Debs. ...0.++2-.| 80 —84 |5 7 O} fan fuly| ** 4 Colonia! and Foreign Electric 
Electric Manufacturing, &c. rae Railways, Tramways, &c. 
St. Anchor Cable Co. 44% Deb. Stozk ......| 981—100; 4 9 6 =| ^ 5| 2/9 | Anglo-Argentins 5% Cum. 1st Pref.. 4—5} |418 0 
1 Aron Electri i — 3 ce my s.. e? A n 
197 Do. 6% Cum. Prot srncsssscsenses it, E 3 0 April, Oct | ** | + E 1 D» Sj Cum. 2nd Pref, . iuri ow | 3 j 1$ 0 
100 Do. 1st Mort. Con. D eoscveress| 031—318 | 5 9 6 x | JSt. 44% Do. 44% Dəb. Stock] prs An 984 —1001 4 9 € 
1| 0/75 Ao tsmatic Telcohone Mfg Ca. 6%Cm. Bf. i-i (416 0 2s oo | oe 38. Do 5% Dob. Stock ..... sc oce ee cese] roe 100] 4 19 6 
1| 1/43 Babcock & Wilcox Ord. AERA A EE Gp | 4 5 ^| April, Oct | 9 35t 5 Aucklani Elec. T "aT SL 
1| 0/7 Pref. ie e P Pes tai MEC S| AR | Brisbane Elec. rm teo rd et) OSEE DM 
"TOIT ms .* "m t a va sh is m. 
5| 4/0 British Insulated & Helsby Cables Ord...| 84—8¢. | 5!6 O| July, Feb | z5| [49 2/6 | Do. Soper Cent.Cum. Prat : ji 1:5 0 
5| 3/0 | Do. 6perCent. Pref........--- 5i—5t | 415 0 uly | 533| +. [t| 44%) Do 4} per Cent. 2b. Prov, “erts....| 100 —i03 | 4 7 6 
St. | 44% | Do. af per Cent. Ist Mort. Deb. (red.). 102 —104|4 6 6 |^ uly oe +» pt 3% British Golumbia El. Rly* Ob. Ord ee 339 —143 | 512 0 
St [Fa] British LM. Ericsson Mi 03.6 % cl tt |s66| ° S R| MRT Bar| Ame A ux cris ZB ins 
- 44% |t British Thoms’ airera ag (ON ist o 95 —38 |411 9 Mar, Sept eo] E TUA D> 4h per Cent. Ist ot e 0 —103 | 4 7 6 
++ | British Westinghouse 10 per Cent. Prob. ie —ik - Feb, Aug i . FL) 44%) Do» Vancouver Power Dabs. tees) 102 —104 | $ £69 
100 “a Do. 6 per Cent. Prior Lien Dbs. (rei) | 190 —103 | 5 16 0 Jo s £]3t| 492| D> tt% Parp. Con. Dab. St... 25 7722 460 
ae * eos, ed at n n pri S TE IL x : : 2 | Jaa, July | 53} + = ; Busnos Ayres Lacroze Trams ist Mt, Db.) 97 —101 |5 1 0 
rush Elec, or Lien De —78 , | 7 z D 9; u 
St. fo. 44% Perp.Ist Deb. SU sess: 33 —43 |10 9 6 | Mar, Soot | 32) 3: : iori e ens & City Tram, lst)’ 92 96 16-88 
5 Calenders Cable Con. ANE wen 11 —1li} 6 8 0 Jan Tul’ | ee . 2/6 D>. zer Cant. Cum. Pref. e e Ss 4 —$ 4 18 9 
2/6 pA per Cent. Cum. Pref... 2222 ** 4j —5} á 17 t Jan, July | da ee 3t tX. D» 4% Ist Deb, Stock (rod): oxen i 9 —]1 4 aJ 0 
as 4% Dc. per Cent. i cdm Debs. (rei. 97 —10) | 410 OQ. Nw, May | 3° zm 1^1 |. sade Electric Tram Shares garth I— a 
PRÉ. Pilner Alkal 3 —3 j 5 5 fj My, No? 3it .. " 1/3 F3itv of Buenos Ayres Trams Co.(1904)Sh. 3» d 4 7 0 
St.| 44%} Do. 44 per Cent. eke "Deb. (red.)..| 103 —i03 | 4 5 O| Feb, Auz | 1O44] 104]]3t. | 49 D>. 4 per Cant. Dab. Stock .......20.| 27 —199 | à 0 0 
"HET CU CER KE TIE 3EIE lig SME om d d 
se | Crompton & Co. (Nos. i to 85,000)». -- y m JU" e| ee Coe Bia 0 Mt. B3 $000 89 199 M PN 
Me 5% ax pu eint ist Mort Debs. (red.).. i) sy : 14 0 i ME Ed is 596 Hong Kong Trams. Co. 5 per Cent. Ist] as of |s11 0 
5) 0 Do. 6 per Cent. Cum. Pref. 1531111.: i—t | 617 o| aoe c 3| 2244]... | Kalgoorlie Elec. Trams Sh....-.cceceee| aS? T 
St. ate Do. 4j per Cent. Deb. Stock ........| S5 —38 | € ll 9 in E x | aE] 59% | “Don S per Cont. ^ A" Dabs Stock 22 e388 | 514° 0 
zd | wan United (^A Sh (i pi 2 e [Re Auz| t| so Ph 3% LD9- S per Cent “B” Ditto ........| 75H de Sa 
ee "^ n n s oe F A , ird RS | 13 n lec. T . eee ere eee mt " 
St. sa Do. 4 per Cent. Mort. Deb, Stoc« (red.|. .1 —5 |6 3 0 Ded E | e | 1 ont Do. 6 pet Terr eg Pref... | —1 416 0 
St.| 5 Do. 5 per Cent. 2nd Deb. Stock ......| 72 —7: o13 + > Mar. Sept «| ee #St.| 5% | Do. 5 per Cant. Re Mort. Dabs. .... 92 5 3 0 
2 3% E nstruction Co... «sese leli | 514 0) Jul... la tSt 5% | Madras Elsc. Trams. “8% Dab. Stock... i ooo $53 
per n um, Jl... tn y ü 3 y th om ee 7 anao T. 0 — 1 1 
st s Do. Cent Perp. Ist Mort Deor | 781-81} | 4 18.0 | jan, July | sary u.s 5% Manila Eis. Ry, $1022 Gad Bonds... | 98 —100|5 0 0 
eril lectric 6% Cum Pret ......| 19 -19% | S HE | June, Dac | 22s) 10ss]100 $1} | Mexico Trams. Co. Com. St. so i4 —12/.6 5 0 
St. sh 6 par Sent. ist Mort, Dabs. ......| © —95 |. + 3| Ma, Sspt| 3: e f.. | 5% | tDo. Gen. Con. Ist Mrt. 5% Gold Bds.| 9! —99 5 5 0 
28 Hee dE E NM. tanada ral) © = E 3 & | Feb, Aug "wa T jo "d Do. 6% 50 yr. Mort. Bds, ..... 9 L100} 6 00 
Q. 44 ^et sn TOT. eerecéseversecs 4¢ ~ 4 0 | Yu ee Q9 tr T" 
ed de | uo once rii ie Sma] «1 — 16.2 9| Mes Set | IRI L| o Montreal St. Ry. S tarling 4 per Cent| o9. i9 | 410 0 
10| 15/0 | India Rubber Gut. Par, &c Work Ord.| 10 —1l |616 2| Feb, Aug | [Yrs «+ [St | 44%| Do. do. (Nos. 1 to 4,602) ........| 9% —10l 49 0 
5 Do. SpearCent.Cum P*ef..........| 9E—10L | 417 6 : e| €]. 15.9/7L| Perth Elec. Trams Ord ert] 14—1f |4 20 
100 ‘ Do. 4 per Cents Debs Mr POMA s = 4 3 3| April, Oct | "91 948fSŁ] 5% | Da Ist "Mt Do. Stock ctt | 105 —108 | 4 12. € 
St. * erede v ood o P n pb Stk. ji 6 * Q ECA SA Da 5| 3/9 Racan BaT Trams. & Supply Co. 6% sw [eue 
= | Richardsons, Westgarth & C.o, Ltd, Ord l-h S9 IN "| se | o. [St | 4o) Do. 44% Ist Mort. Dab. St. ........| 92 —9 | SUL 0 
«> | Do. 6p Cot. Cum,. Prsf........... fe — x5 * Mis. Now | + +e [100 Hi Rio utis ion Des ide teat. T 3.46 
St.| 4196 | Do. 4i per Cont. Perp. Deb 3tock.. 63 —55 | 615 0 Jan, July | "c d E T 5% Do. 30 yr. Gold Bad. *»*»****] 401 «108. 18 1009 
-« | Simplex Conduit 6 p2r Coat Cum. Pref.| 41—5 P P se | -» [100] 5% | Ox 59yr. Mt Bads................| 20 9 |3 2 0 
12| 12A Telegraph e mari va Maintenancs..| 354—374 | 5 12. 6 | Mar, July 3531| 354[I00| $21 | Sao Paulo Tramway, Lt. Power dixe" =f 314 0 
EPIRI DEUS ziza |g tO Tau fale] U aile f2 | Be gar Seda Me SB OA | BAe de 8 
e , os ‘eee sere seeeee ot ur P | se 52]2 | le 8 ws . i: — 
0/6 | Do Sper en p A Preference..| ld irt 4409 " .. [100 4% if Toronto Ry. e Ar TOS re Stock 95 —98 : 412 0 
St. : € ope nook ren Parar ekg elhe 10> md : 12 6 a . +e xi 2 t% ster, Bada, 
St. per Cent. 1st Mort. k. (red.) — I9 3| - a» : " 
100 4% Do. 4h per Cent. 2nd Mort. Deb. (red.)| 1014 —103)| 4 7 O| June, D | BSR) ee Colonial and Foraign Electricity 
1001 5% | Do. 5 per Cent. 3rd Mort. Debs.'Szdp.| 105 —103 | 4 14 3 : (95 | 104 Supply, &:. 
10| 1296 „G. White & Co. 6% Cum. Pit. 2| 15 = | 710 0 WR Ap inh se 3p t Adelaid Elec 2c Sugoly Co. 6% Cu. Pr. M A : i4 : 
.. | Do. 6perGent. Cum. Pref. . cesar ss À —}; | * Apr, ch | ae "- 10 6/9 BER & T. 6% Cum. Pref. .,.,..| 1l tle 5.2 9 
St | 4% | Do, 4perCent. Ist Mort. Dabs, ......| 57 —29 | 6 16 0 May, Nov - oo [St. ipa Do. 4h par Cent. Deb. Stk. (rad.) 36 —98 : = - 
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NOTES. 
ee NEM 
London Electric Companies. 

THE financial results of the London Electricity Supply 
‘Companies for the year 1912 may on the whole be regarded 
as satisfactory to investors. Four companies—The South 
London Electric, the Metropolitan, the Notting Hill and 
the City of London, have paid higher dividends than last 
year, whilst most of the other companie; hve retained last 
years figure. The Brompton and Kensington, the 
Westminster and the St. James’ Company continue to pay 
their usual 10 per cent. The Central Electric Supply Com- 
pany which supplies energy in bulk to other stations, again 
pays 5 per cent., as during the previous five years. Perhaps 
all the results would have b2en better bat for the coal 
strike. The metal-filament lamp has not brought in its 
train the ruin to the supply companies, which was freely 
prophesied soon after its introduction ; on the contrary, we 
think everyone will agree that it has proved an unmixed 
blessing, and that without its aid incandescent gas mantles 
would have enabled the gas companies to win back much of 
their lost ground in the lighting field. Metal-filament lamp: 
had also an indirectly beneficial effect, in that the reduction 
of load which their use brought about, stimulated station 
engineers to develop other sources of load, such as cooking 
and heating. 
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NOTIOE.—800D FAIDAY WEEK. 


“THE ELECTRICIAN ” will be published on THURSDAY next 
week instead of on Friday. Communications intended for that 
issue must reach the Offices not later than WEDNESDAY MORN- 
ING'S POST. 

Alterations to existing Advertisements and Copy for new Adver- 
tissments must reach the Publisher not later than Tuesday morning. 
Official Announcements and **Small * Advertisements not later than 
3 p.m. on WEDNESDAY. 


IN commenting recently upon the National Telephone 
Arbitration we pointed out that some of the decisions 
then given would have a distinct bearing upon similar 
proceedings that might arise when private undertakings, 
such as those of the London electricity supply companies, 
passed under municipal control. For example, the National 
Telephone Company were allowed a certain sum on account 
of the cost of raising capital. This point was referred to by 
a shareholder at the general meeting of the County of 
London Electric Supply Company, held this week, a 
suggestion being made that the London companies should 
adopt a uniform method of showing their preliminary 
expenses, cost of raising capital, &c. It is interesting to 
note that the chairman, in reply, stated.that steps of this 
kind were already being taken. He also expressed the view 
that if the National Telephone Company, instead of writing 
off their preliminary expenses in the way they had done, 
had retained them on their book; they could have recovered 
all those amounts from the Government as moneys legiti- 
mately expended. Meanwhile, it is necessary to provide 


! for depreciation, and to write off adequately all antiquated . 


plant. We sometimes wonder if the advocates of muni- 
cipal trading have any conception how much these provisions 
against compulsory purchase militate against the expansion 
of an undertaking and the interests of the consumer. 


Testing Cables by Direct Current. 

AMONGST other tests usually made on cables is the high- 
pressure test, to prove the capability of the cable to resist 
any accidental surge of pressure, and also to find out any 
This test presents no - 
difficulties when applied to low-pressure cables. A test is 
always made at the works before dispatch, a certificate 
being sent to the buyer, and the cable is usually again 
tested on arrival and a third time after installation, when 
jointed, and if possible before the ground is filled in. This 
last test 1s particularly important as it should expose any 
accidental damage done to the cable during transit or 
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laying—the most likely times for it to be injured. For 
2,000-volt cables the standard testing pressure, when laid, 
is 4,000 volts, and for 6,600-volt cable, when laid and 
jointed, the standard testing pressure is 12,000 volts. 
There is no great difficulty in applying pressures of these 
magnitudes, but it is not so easy to test extra-high-pressure 
cables owing to the large capacity currents, and the conse- 
quent large size of the testing transformer. For example, to 
test a 12 km. 10,000-volt cable at 30,000 volts would 
require a transformer with a capacity of 300 k.v.a. 


md 


To obviate these difficulties an ingenious arrangement 
has been devised by M. J. DELON, of the Société Francaise 
des Cábles Electriques, at Lyons, for testing cables with 
continuous currents. A description of this apparatus 
appears in our present issue. 


synchronously driven disc. The maximum pressure which 
can be attained is nearly three times the R.M.S. value of the 
alternating pressure applied. The apparatus is easily 
portable and has been successfully used, and, in spite of its 
small capacity, defects in cables were easily discovered, the 
insulation being carbonized and completely broken down by 
the sparking which took place. The effects of a continuous 
pressure are probably not the same as those of an alternating 
one of the same maximum value; and, indeed, the break- 
down effects of an alternating pressure have been shown 
recently to vary with the frequency, being more severe at 
high than at low frequencies. 
to find experimentally equivalent break-down values for 
continuous and alternating-current pressures. 


The Publication of Results. 

AN interesting point, and one certainly open to argument, 
was raised by Mr. Frank BarLEv during the discussion 
on Messrs. PEARCE and RarcLirFE's Paper at the Institu- 
tion of Electrical Engineers on Thursday evening last week. 
Mr. BAILEY complained that the authors of the Paper, to 
use a slang expression, “ gave the whole show away," that, 
not content with publishing a record of the results of their 
work, they also described at length all the false starts they 
had made, and thus at a late hour in their development gave 
an altogether wrong impression of what can be done with 
flame arc lamps. Perhaps Mr. BarLEv was a little piqued 
that his own work in this particular field should have been 
so disregarded as it was in the Manchester Paper, or else we 
think he would have certainly paused a little before generalis- 
ing so sweepingly on the publication of results. What Mr. 
BaiLEv has done for flame arc lighting by his work in the 
City of London is common knowledge, and possibly in 
this case he has some justification for considering Messrs. 
PEARCE and Ratcwirr’s Paper retrograde, but, on the 
other hand, we learn by our mistakes and also, if we are not 
too dense, by those of other people. A record of failures, 
though painful to the dignity, may therefore be very useful. 
It is like a series of Motor Union signs telling us what roads 
to avoid, and by a process of elimination indicating the 
short cuts. Indeed, it is only in this way that progress can 
be made at all, for if everv fresh investigator had to start at 


Briefly, it consists in charging | 
up two condensers with an alternating current by means of a ! 


Still it should not be difficult | 


EE — M ——— dÁ— nad 


pn——————————— — d 


| the beginning no great advances would be made, except 


when we were blessed with the presence of a superlative 
genius, and even his work would be unnecessarily hampered. 

Mr. Baley, in arc lighting and Mr. HEAVISIDE, in another 
' field may be impatient of intermediate steps, but the 
"ordinary mortal finds them convenient and even com- 
. forting. 


IE o e ERR D ETSI 


| Royal Engineers (T.F.)—John Spencer Muirhead (late 

| Cadet, Oxford University Contingent, Senior Division, Officers 
Training Corps) has been appointed Second Lieutenant in the 
Scottish Cable Telegraph Company, Scottish Command Tele- 
graph Companies, Royal Engineers (Army Troops). 


Railway Transport.—The New Transport Co., Bath House, 
Holborn Viaduct, London, E.C., will be giving, towards the end 
of March, a special Press demonstration of their electro- 
mechanical sorting machinery around which the scheme of th: 
proposed London Goods Clearing House has been evolved. 


Dazzling Headlights on Motor Cars.—It is stated that the 
President of' the Local Government Board has arranged for a 
series of experiments to be undertaken at the National Physical 
Laboratory, with a view to ascertaining how far it may be 
practicable to frame regulations prohibiting the use of dazzling 
headlights on motor cars. 


Telegraph and Telephone Development.—Some interesting 
! financial returns concerning the working of the Post Office 
telegraphs and telephones are contained in a White Paper 
recently issued. An account relating to the two services 
combined shows that there was an expenditure over receipts 
of £796,456 in the year ended March 31, 1912. On the receipts 
side the gross amount of £6,595,673 figures in respect of tele- 
grams, telephone rentals and fees, private wire rentals and 
! special wire rentals, but from that sum £758,660 payments to 
cable companies, foreign countries, &c., and £3,765 telegram 
moneys refunded has to be deducted. On the other side of the 
account, salaries, superannuation, maintenance of the tele- 
graph and telephone systems, &c., claim payments amounting 
to £5,600,679. 


Single-Phase Railway in Norway.—According to “The 
Times Engineering Supplement," the Rjukan Electric Railway 
which is situated in the south of Norway, and is the first 
standard gauge railway to be operated in that country on th» 
single-phase system, consists of two sections of line, separated 
by the Tinsjo Lake. The northern section extends from 
Saaheim to the lake, and is 10 miles in length, and the southern 
section runs from Tinnoset to Notodden, a distance of nearly 
20 miles. A connection is to be provided between the two 
sections by means of a ferry on the lake. The supply of power 
is derived from a station situated about 3 miles from Vest- 
fjorddalen, where three-phase current is generated at 50 cycles 
and 10,000 volts. This is converted to single-phase current at 
15 or 16 cycles and 10,000 volts, which is supplied to a single 
catenary overhead line. The locomotives are constructed for 
this line voltage, and they consist of three, weighing 46 tons, 
fitted with four axles and four motors, each motor having an 
hourly rating of 125 H.P., and two others, weighing 23 tons, 
fitted with two axles and two motors of similar power. The 
railway is employed principally in connection with the trans- 
port of saltpetre from Saaheim to Notodden, and the maxi- 
mam trailing weight of the trains is 290 tons. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Latakia—Palura san — 


"e May 26, 1910 
Scalamova—Samos ..........-. April 21, 1912 — 
Marmariza—HRhodes............ April 21, 1912 — 
Bessika—Tenedos  ............ April 24, 1912 — 
Poulocondore— Pontianac...... July 5, 1912 — 
Tokyo - Guam........ ...... Sept. 10, 1912 — 
Lemnos—Sal onika............... Feb. 26, 1915 Mar. 8, 1915 
Zuante—Canea .......... eee Feb. 25, 1915 Mar. 12, 1913 


Mar. 11, 1915 
Mar. 11, 1915 


Madagascar—Reunion ......... 
Reunion—Mauritius ..........- 
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Engineering and Military Science.—Speaking at the annual 
dinner of the University of London Officers Training Corps, 
which was held last Friday at the Hotel Cecil, Lieut.-Col. D. 5. 
Capper said that the Senate of the University had established 
military science as one of the subjects for the degree in arts 
and science. He wished they could have also got it in engi- 
neering, which was his own particular branch, but he thought 
the step that had been taken ought to ease to some extent the 
strain that some of the students felt in working hard for the 
corps and also working hard for the degree at the same time. 
It was for that reason that they felt it a great thing to have 
obtained some recognition and recompense for their work. 
He thought the fact that during the three years members 
of the Corps had obtained nearly 100 commissions was the 
best testimony to the work they were doing. 


Electric Lighting Tests on Motor Cars.—The Royal 
Automobile Club announces that it is prepared to conduct a 
competitive trial for electric car lighting installations. next 
“September, conditional upon four or more entries being 
received. The conditions laid down are that the entire 
equipment fitted to a motor car shall be driven 2,000 miles, 
each day's driving extending over six hours at least. The 
number of lamps in each set must be not less than two head 
lamps, two side lamps and one tail lamp. "The certificates 
issued on the completion of the trial will give complete tech- 
nical details of the equipments, state the distance run, the 
number of lamps used, the general condition of the installation 
at finish, and the behaviour of the installation at various speeds 
on the different gears of the car under test at Brooklands. 


* Metal-Filament Lamps.” — At the meeting of the Institute 
of Metals held in London on Wednesday, Mr. Alex. Siemens 
read a Paper on this subject, which summarises the history 
of the use of metal-filaments in glow lamps. The author 
remarked that owing to the uneconomical working of carbon 
filament lamps, endeavours were made to replace carbon by 
one of the rarer metals, which could sustain a higher temperature 
than carbon, without disintegrating. Auer was the first to 
utilize osmium, prepared by a squirting process, and his methods 
were followed bv several other inventors, experimenting with 
various metals. The first lamp to have actually drawn metal 
wire as its filament was the Tantalum lamp manufactured by 
Siemens & Halske, Berlin. The same firm also succeeded in 
drawing an alloy of tungsten and nickel, but before that process 
was perfected, the General Electric Co., of Schenectady, 
patented a process (which is described in the Paper) to make 
pure tungsten ductile. 


Electric Lamp Approved for Use in Mines.—The Home 
Secretary has approved of the use in all mines to which the 
Coal Mines Act, 1911, applies of the Oldham Emergency 
electric lamp made in accordance with the following specifica- 
tion :— 


The Oldham “ Emergency " Electric Lamp is of the bull’s-eye type. 
It possessses the following essential features : (1) A cast aluminium case, 
with a cover secured by a lead rivet lock. (2) An electrical accumulator, 
so constructed as to prevent escape of the liquid, whatever the position 
of the lamp, whilst allowing the escape of gas generated bv chemical 
action in the accumulator. (3) A flame-tight screwed plug of vulcanite, 
or other suitable material, enclosing the contact made between the insu- 
lated lead and the positive terminal of the cell. (4) A switch contained 
in a flame-tight enclosure, the cover of which, with its washer, is secured 
by screws. The screw heads are pierced so that a wire may be threaded 
through, and the ends sealed with lead seals. (5) A bulb and reflector 
contained in a second enclosure, which communicates with the switch 
enclosure. It is made flame-tight bv means of a screwed ring containing 
the lens and a washer. ‘The ring is prevented from unscrewing by means 
of a clip secured by screws, the heads of which are pierced as in the case 
of the switch cover screws. The lens may be of either of the types shown 
in the drawing in the official circular, or of other tvpes if not inferior in 
strength. Provided—(1) ‘That the total weight of the lamp is not more 
than 41b. 8oz. (2) That the strength of material and attachments 
throughout the lamp is not less than in the sample submitted to test on 
Oct. 30, 1912. (3) That the lamp is capable of maintaining a light of not 
less than 1-5 c.p. throughout a period of not less than 10 hours. (4) That 
the lamp shall be used only for work of rescue or exploration in the case 
of an accident or other emergency or by officials. (5) That the lamp 
has been made at the works of Messrs. Oldham & Son, at Denton, near 
Manchester. (6) That the lamp shall have marked upon it its name and 
the name of the maker. 


‘The Thermal Properties of Carbonic Acid at Low Tem- 
peratures,’’—Ata recent meeting of the Royal Society a Paper 
on this subject was read by Messrs. C. F. Jenkin and D. R. 
Pye. The Paper describes a series of experiments made in the 
engineering laboratory at Oxford undertaken with the object 
of checking by direct measurements the accuracy of the 
accepted CO, entropy-temperature diagram, due to Mollier, 
and of extending the diagram to lower temperatures—z.e., 
from —30°C. to —50?C. Mollier’s diagram was calculated 
mathematically from an assumed characteristic equation, an 
empirical equation to the pressure-temperature curve, and 
Amagat’s data on liquid and vapour densitics. The authors’ 
diagram is plotted directly from measurements of the quan- 
tities of heat represented on the diagram, a method which has 
not been used before. The heat measurements were made in 
two electrically heated calorimeters which formed part of a 
CO, vapour compression freezing machine; by using two 
calorimeters the heat given to the CO, in any selected part of 
the cycle could be isolated from the rest, and measured. 
Special arrangements were devised for weighing the CO,, so 
that the rate of flow could be accurately determined. All the 
tests were made when the apparatus had reached a steady state 
and was working at a uniform rate under constant conditions. 
The experiments include the direct measurement of the follow- 
ing quantities : The total heat of the liquid, the latent heat of 
the liquid, the Joule-Thomson effect for the liquid, the dila- 
tation and elasticity of the liquid, the specific heat of the gas. 
Most of these measurements are new. With these results a $0 
diagram has been constructed (including constant I lines) from 
--20?C. to — 50°C. This diagram differs slightly from Mollier's 
and is believed to be more accurate. Accurate data are of con- 
siderable importance, not only to physicists, but also to engi- 
neers, owing to the extensive use of CO, freezing machines on 
board ship for cold storage, &c. 


Portable Electric Meters.—‘“‘The Times Engineering 
Supplement" remarks that the average electrically-driven 
factory of any size at all, whether it derives its supplies from 
outside mains or generates its own current, is in a position to 
use a portable integrating watt-hour meter and indicating 
power-factor meter with great benefit to itself, provided the 
readings obtained from these instruments are intelligently 
translated and the correct deductions made and carried out. 
Most works managers know how much power their various pro- 
cesses ought to take, but lumping the whole of the figures 
together they cannot reconcile the total with the metered 
figure at the incoming switchboard feeder panel. The metered 
readings from individual circuits, if taken periodically, will 
enable a strict check to be kept on waste in shafting and belting 
friction, the running of machines idle or below their normal 
output, and similar avoidable losses. The cost.of production 
can also be better analysed and more easily reduced for the 
various departments when the works manager knows how his 
power costs are allocated, and this information will, in the 
majority of cases, prove itself many times more valuable than 
the first cost of the meter. 


Re-organisation of the Italian Telephone System.—Ac- 
cording to the “ Engineer," the Italian Chamber has recently 
approved a proposal of the Postmaster-General to spend 
£2,800,000 on reorganising and amplifying the telephone 
services, the urban plant being antiquated and unable to cope 
with the enormous increase of subscribers. New exchanges 
will be erected, the underground cables increased in number 
So as to give to all a metallic return wire instead of a single 
wire and earth return with which most subscribers are at 
present equipped, and the overhead wires gradually abolished 
for the sake of public safety. The general telephone exchange 
in Rome will be constructed in Via Viminale on land already 
acquired for the purpose, and will be linked up to secondarv 
exchanges, two of which are already being built at the Prati 
and near Porta Salaria. These wil work on the automatic 
and semi-automatic principles, and the system will be gradu- 
ally brought up to 20,000 connections. In Milan, where this 
year there will probably be 24,000 connections, the main ex- 
change will be in the new post office, and two of the branch 
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exchanges at Porta Venezia and Porta Ticinese will soon be 
finished on the same plan as that adopted in the capital. 
Genoa will have its central exchange in Via Maragliano, and 
sub-exchanges in the town and in Sampierdarena, Voltri, 
Sestri-Ponente, Bolzaneto and Nervi. In Turin all sub- 
scribers will have metallic return circuits, and the number 
will be raised to 10,000 connections, while the barracks 
of S. Salvador, in Venice, will be converted into an exchange 
station of the most modern type. It is proposed to extend 
the improvements to all the towns on the Government lines, and 
to re-model the inter-urban service as well. 


The Design of High-Speed Alternators.— A Paper on this 
subject was read recently before the American Institute of 
Electrical Engineers by Mr. B. G. Lamme. The author gave 
the reasons for the use of certain forms and proportions of the 
parts of the high-speed alternator. The problem of ventila- 
tion involves several elements—namely, the rate at which 
heat is developed, the extent of the radiating surfaces from 
which this heat can be removed, and the rate of flow and tem- 
perature of the air available for cooling. The losses may not 
be great as a percentage of the total capacity of a machine, say, 
3-5 per cent. out of 15,000 kw., but they are large in relation to 
the available radiating surfaces, particularly in large units. 
In the above example the loss is 565 kw., requiring. according 
to Mr. Lamme's calculation, 50,000 cubic ft. of cooling air per 
minute to prevent excessive temperature rise. Not only must 
air pass through the cores and windings at a rapid rate, but it 
must come in contact with the hot surfaces. Various plans 
for ensuring this contact are in commercial use. Radial and 
axial ducts are employed, and air is forced in through the air- 


gap and the ducts by fans on the rotor shaft or by separate 
blowers. 


London Electrical Engineers Territorials.—There was a 
good muster of officers and men at the annual dinner of the 
London Electrical Engineers, which was held at the Monico 
Restaurant on Saturday last, Lieut.-Col. H. M. Leaf being in the 
chair. He was supported by Col. R. E. B. Crompton, C.B., 
hon. colonel London Electrical Engineers, Mr. W. Duddell, 
F.R.S., president of the Institution of Electrical Engineers, 
Col. Hon. W. Lambton, C.M.G., and Capt. Kenelm Edgcumbe. 

In proposing the toast of the “Corps,” Col. LAMBTON said he under- 
stood that, unlike many other sections of the Territorials, the London 
Electrical Engineers were above their establishment, and he thought that 
it was a good sign that men who were experts in electrical matters shculd 
dc vote their time to the interests of the country. 

Lieut.-Col. LEAF, in replv, reviewed the work of the corps during the 
past vear, and referred particularly to the telegraph and telephone work 
which it had carried out. He hoped that before very long the corps 
would be entrusted with more important work than it was at present 
carrying out, and, among other things, he wished that they might have 
their own flving machines. 

Col. R. E. B. CRoMPTON, before presenting the cups and prizes for the 
year, expressed the pleasure which it had given him of being present 
with the corps that evening. He deplored the manner in which the 
general Press were depreciating the work of the Territorials, and said 
they should know better. They would be rendering a service if they 
would pav greater attention to the work which was being done by such 
a corps as the London Electrical Engineers, 

Capt. Ep@cuMBE proposed '' The Visitors " ina very humorous speech, 
and Mr. W. DuppELL and Capt. E. N. BENNETT responded. The latter 
‘has occupied the position of Press censor during the early portion of the 
Turko- Bulgarian war, and he referred to the lack of means of com- 
munication amongst the Turkish soldiers, particularly during the battle 
of Lule Burgas. During that battle, which extended over some 25 miles 
of front, the various sections of the Turkish army were entirely out of 
touch with one another. He said that the Turk was a brave fighter, 
and in that particular campaign he was badly looked after, poorly fed, 
and there was no organisation on the part of the officers and staff. 

The proceedings were considerably enlivened by musical contributions 
from Miss Ruby Wilson and Messrs. Wilson James and Selwyn Driver. The 


whole of the arrangements were in the hands of the secretary, Licut. 
F. H. Masters. 


Current Topics. 
Subjects of current interest dealt with in this issue include 
the following :— 


Mr. F. J. Chambers contributes an article on “ The + Lodge- 
Chambers’ System of Wireless Telegraphy." (p. 1044). 
" We give the first part of an abstract of a Paper read by Mr. A. E. 
Hadley before the Institution of Electrical Engineérs last night on 
“ Power Supply on the Rand.” (p. 1056). 


We conclude our abstract of Messrs. Pearce and Ratcliff's Paper: 
on “ Recent Developments in the Street Lighting of Manchester," 
and also give an account of the discussion which took place on 
this Paper in London last week (p. 1047). 


We give an abstract of a Paper by Mr. W. E. Milns on ** Economics 
in the Use of Electric Power," which was recently read before the 
Birmingham Section of the Institution of Electrical Engineers (p.1042) 


A translation is given of an article by Messrs. J. Delon and L. 
Lichtenstein on “‘ Testing of Cables by Direct Current " (p. 1013). 

Companies" Meetings and Roports.— Meetings of the following com- 
penies are reported: Chelsea Electricity Supply Co., County of 
London Electric Supply Co., Llanelly & District Electric Lighting & 
Trection Co., Madras Electric Tramways (1904), Melton Mowbray 
Electric Light Co., Oxford Electric Co., and South Metropolitan 
Electric Light & Power Co. 


Amongst the directors’ reports abstracted are those of British 
Insulated & Helsby Cables, British L.M. Ericsson Mfg. Co., Bromp- 
ton & Kensington Electricity Supply Co., County of Durham Elec- 
trical Power Distribution Co., Direct Spanish Telegraph Co., W. T. 
Glover & Co., Guernsey Railway Co., Harrow Electric Light Co., 
Hove Electric Lighting Co., London United Tramways, Metro- 
politan Electric Supply Co., Newcastle-upon-Tyne Electric Supply 
Co., North Metropolitan Electrical Power Distribution Co., South 
London Electric Supply Corpn. 


OBITUARY. 


W. C. PENN.—We regret to record the death, on Sunday, of Mr. 
William Cooper Penn, M.I. Mech. E., consulting engineer. of Victoria- 
street, Westminster, at the age of 63. 


LiEevT.-Cor. F. F. SHEPPEE.—We also regret to record the death 


of Lieut.-Col. Francis F. Sheppee, R.A., chairman of the Exchange 
Telegraph Co., which took place at Bracknell, Berks, on Tuesda y. 


PERSONAL. 


Mr. H. H. Couzens, the general manager and engineer of Hampstead 
Borough Council's electricity department, tendered his resignation 
to the Electricity Committee on Monday in consequence of his 
having obtained an important appointment abroad, and we under- 
stand he will be leaving in about two months. The Council are 
advertising for a successor. 


The borough electrical engineer and tramways manager at Lowes- 
toft, Mr. G. A. Bruce, has also tendered his resignation. 


APPOINTMENTS VACANT AND FILLED. 


A leading firm of electrical manufacturers in the Midlands have 
vacancies for a limited number of pupils who have had a satisfactory 
technical training. See advertisement. 


The Council of the Borough of Hampstead invite applications for 
the office of chief electrical engineer and manager. Salary £700 per 
annum, together with a bonus calculated on the net profits of the 
undertaking. Forms of application from the town clerk, Mr. Arthur 
P. Johnson. Town Hall, Haverstock-hill, N.W., and must be sent in 
by 10 a.m. of March 31. See an advertisement. 


The Council of the Borough of Hampstead also invite applications 
for the appointment of a consumers' engineer, at à salary of £300 per 
annum. Forms of application from the Town Clerk. Applications 
by 10 a.m. March 31. See advertisement. 


An assistant is required by the Cambridge Scientific Instrument 
Co. (Ltd.) to help in the preparation of matter for catalogues and 
general propaganda work. See advertisement. 


An assistant electrical engineer is required for the electric light : 
department of Selangor, Ma'av States. Salary £360, rising by annual 
increments of £15 to £480. with a dutv allowance of £75 per annum. 
Applications to Messrs. Preece. Cardew & Snell. 8, Queen Anne's- 
gate. Westminster, S.W. See an advertisement. 

A wireless telegraphy instructor is required for the North Eastern 
School of Wireless Telegraphy, Newcastle-on-Tyne. Salary £3 per 
week. See advertisement. 

Heywood Corporation require an electrical engineer. 
£200 a year, Applications to the Town Clerk by 2] st inst. 


Salary 


A meter tester is required by the City of Birmingham electric 
supply department. Forms of application from the Secretary, 
Electric Supply Department, 14, Dale End, Birmingham. which 
must be returned by Monday, March 17. 
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. A large firm of electrical manufacturers in the Midlands advertise: 
. for a junior designer, with experience in the design of small d.c. and 
a.c. motors. 


On Monday last Wolverhampton Corporation appointed Mr. S. T. 
Allen, city electrical engineer of Carlisle, to the position of borough 
electrical engineer (in succession to Mr. Shawfield) at a salary of 
£600 per annum. There were 85 applications. 


Mr. A. Prentice, of the Central London Railway Co.. has been 
appointed station superintendent at Walsall undertaking in place 
of Mr. T. J. Archer, resigned. 


INSTITUTIONS AND SOCIETIES. 


Seottish Section of the Institution of Electrical Engineers.—The 
following have been nominated as office bearers on the Committee 
of this Section for the session 1913-14. Chairman: Mr. J. A. 
Robertson.  Vice-Chairmen : Messrs. J. Lowson and T. B. Murray. 
Committee : Messrs. D. A. Starr, J. K. Stothert, J. F. Neilson, W. L. 
Spence, M. B. Field, J. H. Bunting, J. S. Nicholson, E. T. Gosling and 
Geo. Stevenson. Hon. Sec. and Treasurer: Mr. J. E. Sayers. 
Assistant Hon. Sec.: Mr. Wm. F. Mitchell. 


British Association.—At a meeting of the Council of this Associa- 
tion a vote of condolence was passed with Lady White on the death 
of her husband, president of the Association. Sir Oliver Lodge 
has been nominated president. 


The Royai Society.—Among the Papers read at the meeting of 
this Society yesterday afternoon were the following :—'* The Motion 
of Electrons in Gases," by Prof. J. S. Townsend, F.R.S., and Mr. 
H. T. Tizard; ‘‘ On the Self-Inductance of Circular Coils of Rect- 
angular Section," by Prof. T. R. Lyle, F.R.S., and '' On the Recom- 
bination of the Ions produced by Rontgen Rays in Gases and 
Vapours," by Mr. H. Thirkil  - 

Imperial Motor Transport Conference.—It is announced that this 
conference wiil be held in July, in London. According to present 
arrangements, Prince Arthur of Connaught, the president, will re- 
ceive the delegates on Friday, July 18. On Saturday, July 19, the 
delegates will visit the Industrial Motor Vehicle Exhibition, organised 
by the Society of Motor Manufacturers and Traders. which will that 
day open at Olympia. Meetings of the conference will be held on the 
Monday and Wednesday of the following week, and the final meeting 
probably on July 26. The conference will consider the question of 
fuel supply, the problems of Imperial military motor transport, the 
organisation of motor transport systems for the carriage of goods, 
the relations between British manufacturers and buyers oversea, 
road transport in cities, and rural transport and the uses of the motor 
to the agriculturist. The Hon. Arthur Stanley, M.P., chairman of 
the Royal Automobile Club, is also chairman of the Executive Com- 
mittee of the Conference. 


Faraday Society.—A joint meeting of this Society and the Local 
Section of the Society of Chemical Industry will be held in Manchester 
on Friday, April 4th, when à discussion will take place on ‘‘ The 
Corrosion of Iron and Steel" Members desirous of contributing 
Papers to the discussion or otherwise taking part therein are re- 
quested to communicate at once with the Manchester local honor- 
ary secretary of the Faraday Society, Prof. W. W. Haldane Gee, 
Municipal School of Technology, Manchester. 


R nígen Society.—At a recent meeting of this Society Dr. H. 
Lewis Jones brought forward an interesting communication dealing 
with Prof. S. P. Thompson's recent discoveries with regard to the 
physiological effects produced by an alternating magnetic field. He 
said that Prof. Thompson and others had noted that a faint, flicker- 
ing illumination was perceived over the whole region of vision, but 
with certain other workers similar experiments had yielded negative 
results, and he assigned this difference to the fact that the controlling 
influence in the production or the non-production of physiological 
phenomena was the duration of the induced currents which were set 
up. In order to stimulate the retina a current must have a much 
longer duration than was necessary for the motor and sensory nerves. 
From some experiments with the mechanical interrupter of Leduc. 
he had ascertained that the retina was unable to respond to electrical 
impulses of a briefer duration than ,},thofasecond. Inanapparatus 
in which everything was unchanged except the duration of the indi- 
vidual impulses. it was possible to regulate it so asto watch the retinal 
effect come and go. The occular effect was at its maximum with 
waves of „hth of a second or longer. but when much shorter than this no 
Hicker came before the eyes at all, although the muscular twitching 
remained long after the retinal response had died awav. At the 
same meeting Dr. F. Howard Humphris read a Paper on “ The 
Rationale of the Static Current." This current he considered re- 


placeable by no other form of electricity, and its mechanical effects 
in particular were unobtainable by any other means. "These were 
due to the diffusion of the current caused by the high voltage—a 
voltage running from 600,000 up to a million. He dealt with the 
various pathological conditions in which the current was of value, 
especially its capacity for relieving stasis. In the course of the dis- 
cussion which followed, Mr. R. M. Stanesby said that for the last 10: 
years he had devoted his attention exclusively to static el&tricity 
as applied to the production of X-rays. After 10 years’ working he 
had not had any X-ray dermatitis, although he had not protected 
himself in any way. On this point, however, Dr. Humphris replied 
that some years ago in the United States it was generally believed’ 
that a dermatitis could not be produced with X-rays from a static 
machine, but he went over to Paris, and was there woefully un- 
deceived. One could get burns, and very bad burns, with this pro- 
cedure. Dr. Humphris said that the supposed difficulty with static 
electricity arising from the dampness of the climate was an over- 
rated bugbear. He had practised with it for 10 years in a damper 
climate than ours, where the relative humidity was always over 90, 
and he held strongly that with proper attention and proper cleanli- 
ness the climatic difficulty would disappear entirely. 


International Congress of.Mining and Metallurgy.—The sixth 
international congress of mining, metallurgy, applied mechanics and 
practical geology will be held in London, in June, 1915. These 
congresses take place at intervals of five years, and tlie last waa held 
at Dusseldorf in 1910. An influential committee has been formed 
to make the necessary arrangements, and the movement is being 
actively supported by the University of London, the Imperial College. 
of Science and Technology, Geological Society of London, Institu- 
tion of Mechanical Engineers, Iron and Steel Institute, Society of 
Chemical Industry, Institution of Mining Engineers, Institution of 
Mining and Metallurgy, Institute of Metals, South Wales Institute of 
Engineers, Cleveland Institution of Mining Engineers, West of Scot- 
land Iron and Steel Institute, Staffordshire Iron and Steel Institute, 
and the Sheffield Society of Engineers and Metallurgists, as well as. 
by numerous firms interested in the various industries represented, 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, Mar. 14th (to-day). 
l PuysicaL Society. 

5 p.m. Meeting in the Physics Theatre, University College, Gower- 
street, London, W. Agenda: ‘Some Oscillograms of Con- 
denser Discharges and a Simple Theory of Coupled Circuits "* 
and '" An Exhibition of Braun Cathode-Ray Tubes and an 
Electrostatic Machine for Working them, used as a high- 
frequency Oscillograph," by Prof. J. A. Fleming, F.R.S. ; ‘ On 
the Stretching and Breaking of Sodium and Potassium " (with 
demonstrations), by Mr. B. B. Baker; ' The Latent Heat of 
Evaporation of Aqueous Salt Solutions," by Mr. R. G. Lunnon, 
and '' On Some Flame Spectra ” (with demonstrations), by Dr. 
E. N. da C. Andrade. Before the meeting there will be a demon- 
stration of Spark Photographs by Mr. W. B. Haines. 


Rovar INSTITUTION. 
9 p.m. Meeting at Albemarle.strect, London, W. Discourse on 
“ Great Advance in Crystallography,” by Dr. A. E. H. Tutton, 
F.R.S. 


SATURDAY, Mar. 15th. 


RovAL INSTITUTION. 
à p.m. Meeting at Albemarle.street. Lecture on “ The Properties 
and Constitution of the Atom," by Prof. Sir J. J. Thomson, 
O.M., F.R.S. Lecture VI. 
TUESDAY, Mar. 18th. 
INSTITUTION OF Civi, ENGINEERS. 

.6 p.m. Meeting at Great George-street, Westminster. Paper 
“ Noies on City Passenger ‘Transportation in the United States,” 
by Mr. G. D. Snyder. Adjourned disevssion. 

SCOTTISH SECTION OF THE [INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Meeting at 207, Bath-street, Glasgow. Paper on ‘ Recent 
Developments in the Street. Lighting of Manchester,” by 
Messrs. S. L. Pearce and H. A. Ratclitfe. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week :— 
Monday, March 17th, 1913, © A" Company.—Recruit training, 7 to 
10 p.m. Company training, 7 to 10 p.m. 
Tuesday, March 18ih, 1913, * B" Company.—Company training, 7 to 
10 p.m. 
Thursday, March 20th. 1913, Easter Camp.—N.C.O.s and men attending 
this Camp will parade at Headquarters at 12:45 p.m. for issue of arms. 
Thursday, March 20th, 1913, “C” Company.—Recruit training, 7 to 
10 p.m. Company training, 7 to 10 p.m. | 
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ECONOMIES IN THE USE OF ELECTRIC POWER.* 


BY W. E. MILNS. 


The author, in putting forward the following notes on electric 
driving, does not pretend to open any new ground, but he rather 
wishes to emphasise certain important considerations which are often 
negleéted by engineers and others responsible for installing and 
developing the electric drive. The author is strongly of opinion 
that the commercial canvasser who, lacking any technical know- 
ledge, possesses those qualities of salesmanship which enable him 
to get motors into consumers’ premises, is à dangerous person to 
employ. For instance, he is not able to discriminate between those 
jobs which are suitable and those which are ill adapted for the 
electric drive, and he cannot recognise the importance of keeping 
certain power installations off the mains. The author cannot too 
strongly emphasise the importance of technical advice in arranging 
an electric drive. Electric motors are too often installed on the 
advice of commercial assistants, wiring contractors, mechanical 
engineers, or others possessing little or no electrical knowledge. The 
results are often lamentable, a shunt motor being recommended in 
all circumstances and for all purposes. 

The heaviest item in a manufacturer's expenses is usually the 
wages bill. The power arrangements should therefore be designed 
to affect the wages account rather than the power account ; that is, 
the designer of the arrangements for distributing power in a factory 
should not allow his engineering views to override the commercial 
considerations of the case. A well-thought-out power scheme will 
often increase the output for the same wages bill (this is equivalent 
to a reduction in the wages bill) ; and it will also cut down the manu- 
facturer's expenses by saving material, reducing the floor space 
occupied, and minimising wear and tear and other maintenance 
charges. To design a successful power scheme for a works, the 
engineer must have some knowledge of the trade or manufacture 
carried on in those works. The works manager or works engineer 
is a most valuable ally, and much information can often be obtained 
from him. The author does not advocate that the most efficient 
mechanical arrangements should be installed regardless of cost. The 
subdividing of shafting and the individual driving of machines will 
occasionally reduce current consumption, but the capital cost of 
such arrangements cannot always be justified. It is sometimes 
cheaper to consume a little more current and save capital outlay than 
to introduce expensive mechanical alterations. Each case must be 
decided on its merits. Considering the arrangement of plant, the 
following typical example shows what economies may be effected 
by an efficient arrangement of drives: A test on the premises of a 
Birmingham firm showed that 70 per cent. of the total energy was 
absorbed in shafting and transmission losses. A sensible arrange- 
ment of motors would reduce these losses to 30 per cent. It would 
pay to rearrange the works and to take electricity at 2d. per unit 
with the reduced transmission losses, rather than to continue to use 
the existing drive. 

As previously indicated, too much importance is saaka to the 
cost of power, and it is also difficult to get a manufacturer to realise 
the many considerations which are put forward when comparing 
estimates for the cost of driving. We are all familiar with the gas 
engineer's somewhat crude method of comparison between gas and 
electric driving. The power user is usually told that, say, a 10 H.P. 
gas engine takes 20 cubic ft. of gas per horse-power-hour. Ona 50 
hours per week basis this works out at 10,000 cubic ft. of gas, which, 
if charged at 1s. 6d. per 1,000 cubic ft., equals 15s. On the other 
hand, the customer is told that a 10 H.P. motor consumes approxi- 
mately one unit per horse-power-hour, which is equivalent to 500 units 
per week. Taking current at ld. per unit, he is thus shown that the 
electric motor would cost 41s. 8d., against 15s. for a gas engine. 

When a manufacturer asks for the cost of electricity per horse- 
power-hour, and says that such a figure will enable him with his own 
knowledge of his work to estimate his costs, it is wise to ignore the 
question. The author's experience is that the manufacturer has a 
very vague idea of horse-power, is ignorant of both his maximum and 
average load, and cannot estimate his horse-power-hours. A better 
method of estimating the cost of driving is based on figures actually 
obtained from existing manufacturers’ installations. For the benefit 
of power users and engineers engaged in developing power loads, 
the author gives some figures obtained from the analysis of power 
costs in various trades. The figures given show the number of units 
used per annum per horse-power installed, the figure being the 
average of a number of manufacturers in the same class of business. 
The installed horse-power is such as is usually found in a factory 
where a little margin is allowed for development and extra load. 


* Abstract of a Paper read before the Birmingham Section of the 
Institution of Electrical Engineers. 
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Electrical Energy used in Various Trades. 


No. of units No. of units 
per annum per annum 
Trade. per H.P. | Trade. per H.P. 
installed. installed. 

Bakers and confectioners...... 427 | Leatherworkers ............... 130 
Bedstead manufacturers ...... 613 | Metal-workers ............... 672 
Boot manufacturers ............ 591 | Opticians ..................... 354 
Brassfounders .................. 927 | Paper-box manufacturers... 362 
Brewe Pe serenite pope RE 689 | Paper manufacturers......... 97 
Brush manufacturers ......... 454 | Pen manufacturers ......... 378 
Builders orainarte aah 189 | Photographic purposes...... 940 
Butchers ..................... .. 278 | Polishers  .................-..- 744 
Button manufacturers......... 570 | Printers osse citrus 569 
Chemists (manufacturing) ... 1,699 | Printers (newspapers) ...... 833 
Organ blowing .................. 246 | Provision merchants ......... 408 
CIothie r8. 4 ocean tue rere 938 | Public offices (fans) ......... 2,766 
Cold storage ..................... 3,217 | Public offices (lifts) ......... 352 
Corn merchants.................. 267 | Refiners ...................... 515 
Die-sinkers ..................... 188 | Rolling mills .................. 486 
Electroplaters .................. 546 | Surgical and dental pur- 
Engineers (cycle) ............... 987 POSES: «uueiemade tereraa 353 
Engineers (general) ............ 917 | Stampers and piercers ...... 592 
Glass manufacturers............ 470 | Upholsterers .................. 167 
Gunmakers ...................- 667 | Vacuum machine com- 
Hairdressers ..................... 178 panies (manufacturers)... 371 
Ironfounders ..................... 481 | Varnish manufacturers...... 382 
Jewel-case makers ............ 893 | Woodworkers  ............... 453 
Jewellers .......................* 775 | Wireworkers .................. 1,091 
Lamp manufacturers ......... 1,331 | Whip manufacturers......... 95 
Laundries jag ocee se erp onmes i 421 


In addition to the above figures, it is also an advantage to give, 
where such can be obtained, actual comparisons of the cost of gas, 
steam and electric driving on the same work. 'Those familiar with 
power work no doubt have got many such comparisons, examples of 
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Brake Horse Power. 
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Fic. 1.—LoAD CURVE TAKEN FROM A ROLLING MILL. 


2 30 2.90 


which are given below. These figures have been obtained from 
manufacturers who previously used steam power and afterwards 
electricity, the work done in no case being less with electric driving 
than in the case of steam driving. 


Horse-power Cost of driving by Cost of driving by 
installed. steam. electricity. 
1,387 £6,000 0 0 : £400 0 0 
200 1,680 0 0 1476 0 0 
80 750 0 0 504 0 0 


The following figures have been obtained from installations pre- 
viously driven by gas plant operated with gas from town mains :— 


Horse-power Cost of driving by | Cost of driving by 


installed. town gas. electricity. 
25 £130 0 0 £104 0 0 
5 33 9 0 233 9 7 


The comparison below is for an installation previously driven by 
suction gas plant. 


Cost of driving by 


Horse- power 


Cost of driving by | 


installed. suction gas. electricity. 
40 £106 0 0 |  £l4 610 
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The following interesting example is from a large pen factory, 
the owners of which have taken very careful tests on the cost of 
Steam, town gas, suction gas and ‘electricity. The horse- -power 
installed was 250. The cost of steam driving with “ Corliss " com- 
pound condensing engines is £9. 10s. per horse-power. per annum ; 
with gas from the Corporation mains, at Is. 5d. per 1,000 cubic ft., 
£7. 4s. 2d. per horse-power per annum; and with suction gas 


£4. 17s. 3d. per horse-power per annum. The cost of electric driving. 


with current at ld. per unit came to £3. 13s. 9d. per horse-power per 
annum. The above typical examples take into account main- 
tenance, wages and repairs, while the example from the pen factory 
also takes into account interest, depreciation and all other charges. 
Such figures from actual results are powerful argumenta for electric 
driving, and if permission can be given to use the name of the works 
from which the comparisons are obtained the arguments carry 
conviction. 


Horse Power. 
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Fic. 2.—CurvVE SHOWING VARIATION OF LOAD ON A TUBE-DRAWING 
MILL. 


Another method of comparison which will appeal to a manufac- 
turer with an elementary knowledge of engineering is to obtain load 
curves for the steam engines by means of continuous recorders, or 
from electric motors by means of recording ammeters, and to submit 
such curves to à power user. Fig. 1 shows a load curve for a rolling 
mill. The owner of this mill, which was steam driven, assured the 
author that the large number of rolls on his engine resulted in a prac- 
tically steady load, so that the engine was worked at a very high 
efficiency throughout its run. He argued that under such con- 
ditions electricity could not compete with steam engines on the 
ground of cost. A continuous indicating diagram, however, showed 
that his load varied from 70 H.P. to 215 H.P., and a glance at the curve 
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Fic. 3.—RECORDING AMMETER CHART ON AN ELECTRICAL DRIVE IN A 
TIN-PLATE ROLLING MILL. 


will convince any engineer that on such a load the maximum effi- 
ciency cannot be obtained by steam driving. Fig. 2 shows the load 
variation on a tube-drawing mill. If efficiency curves on steam 
engines and electric motors at various loads were shown alongside 
this curve, there should be no difficulty in convincing the manu- 
facturer of the great economy of electric motors. Fig. 3 shows the 
load indicated by a recording ammeter on an electrical drive. Speed 
curves are also of considerable value. The fact should also be 
emphasised that the steam engine falls to its lowest speed at the 


nioney-earning period. At this important period the fall of 
speed in the electric motor is much less than with the steam engine, 
so that the output and revenue are much increased. Diagrams may 
also be used to emphasise the saving in floor space. Fig. 4 illustrates 
the relative space occupied by steam and electrical plant for the 
same work. 

The manufacturer too often considers the uses of electricity from - 
& power standpoint only.. The many other uses.which can be made 
for the supply are often of considerable convenience and value to 
him. A point can, for instance, be made of the better lighting of 
works. 

A last argument, which, unfortunately, is rarely taken into con- 
sideration, is that the conditions of labour and employment in elec- 
trically equipped factories are usually far superior to those found in 
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Fic. 4.— DIAGRAM SHOWING COMPARATIVE CAPITAL OUTLAY AND SPACE 

OCCUPIED BY STEAM AND ELECTRICAL PLANT FOR THE SAME WORK. 


works utilising any other form of power. It has been considered 
necessary for the well-being of labour to enforce certain laws govern- 
ing the lighting, ventilation, heating and cleanliness of workshops and 
factories. It is safe to say that if electric power were universally 
used, and if no steam or gas were found in factories, these laws would 
rarely have been necessary. Practically in no case is steam or gas 
called in to improve the lighting, cleanliness or ventilation of works. 
The introduction of electric power invariably gives better working 
conditions, and although these arguments may be somewhat ad- 
vanced, there is no doubt they should be taken into consideration 
when considering the equipment of works and factories. 


THE TESTING OF CABLES BY DIRECT CURRENT.* 


BY J. DELON AND L. LICHTENSTEIN. 


Before cables are put into actual operation they are usually tested 
for insulation resistance and also for their power to resist any 
accidental surge of pressure. The first test is quite simple, but it is 
only sufficient when the cable is intended for power at low pressures. 
The second test is, however, very difficult if the pressure is high ; for 
the apparent load is often high, and this means a large size of teeting 
transformer, which increases in proportion to the capacity of the 
cable and to the square of the testing pressure. This difficulty is such 
that in most cases the high-pressure test is omitted after the cables 
have been laid. It is supposed to be sufficient to test the insulation 
resistance, which can indeed discover certain defects. But it is, in 
fact, quite insufficient, and the question of a high-pressure test of an 
easily applied kind, such as would find out any accidental cracks in 
the insulation, has given rise to a good deal of discussion. The use 
of direct current has therefore been proposed, and various types of 
testing apparatus have been suggested. 

The present article describes an apparatus which has been devised 
by M. Delon in the laboratory of the Société Francaise des Câbles 
Electriques, at Lyons, and which has been used on a large number of 
important networks. Let us suppose that a vulcanite disc, repre- 
sented in Fig. 1 by the dotted circle, has a metallic rod mounted on 
one of its diameters, and that the disc is rotatab!e about an axis at 
right angles to its plane. Four fixed brushes b,, bg, ba, b,» are fixed 
in positions at Tight angles to one another and in such positions that 
when the disc is rotated they nearly make contact with the metallic 
rod. Two neighbouring brushes are connected wi h one another 


* Abstract of an article in the '' Elektrotechnische Zeitschrift.” 


D 


104 


and with one terminal of a transformer, while the other two are 
connected, as shown, to two condensers joined in series. Finally a 
further connection is made between the condensers and the other 
terminal of the transformer, these connections being made on the 
high-pressure side of the transformer, the low-pressure side of which is 
fed, say, at 110 volts. The vulcanite disc is now driven by direct 
connection to a four-pole synchronous motor. which is fed from the 
same source of supply as the transformer. One period of the alter- 
nate current corresponds, therefore, to a half-turn of the vulcanite 
disc. Let us now suppose that at the moment at which the voltage 
reaches a maximum, the metallic rod occupies the position b,b». The 
condenser then receives a charge, the amount of which depends on 
the self-induction and capacity of the transformer, and also on the 
value of the maximum voltage. This charge remains, seeing that in 
the next instant the contact is broken. At the end of another half- 
period the metallic rod reaches the position b,b, The condenser C; 
now receives a charge in the opposite sense to the previous charge, 
seeing that the current is in the opposite direction. "This charging 
of the condensers proceeds steadily as the dise rotates. The outer 
surfaces of the condensers soon reach a pressure which is equal to 
twice the maximum. i.e., to nearly three times the effective value of 
the alternate current pressure. If the cable to be tested is inserted 
between A and B, it will then be submitted to the high direct pressure 
generated by the apparatus. 

It is, however, necessary to note that the capacity of the cable itself 
will increase the length of the necessary charging period. The full 
pressure will nevertheless be obtained in less than a minute; if the 
periodicity is 50, this corresponds to less than 6,000 contacts. It is 
obvious that with this system very considerable charges can be 
produced, even if only small transformers are used. The real 
difficulty has been found to consist in the actual design of the appara- 
tus. The Société Frangaise des Cábles Electriques has so arranged 


CONNECTIONS USED IN APPLYING THE DiRECT-CURRENT METHOD 
TO THE TESTING OF CABLE3 AT Hia i PRESSU&E. 


the construction that the necessary appliances can be wheeled about, 
88 occasion requires, on à hand-cart. The total weight of the 
apparatus is about 12 cwt., and the truck can therefore usually be 
handled by two men. At the back of the truck there is a small 
switchboard, containing the apparatus needed for working the 
synchronous motor, together with that required for controlling the 
primary current of the transformer. The rotor of the synchronous 
motor is on the same spindle as the rotating contact, and it is also 
directly connected to an asynchronous motor for starting purposes. 
The metallic rod, which makes the contacts, is completely enclosed, 
except at the ends, ina vulcanite disc. The four brushes are mounted 
in ebonite boxes, which are so connected together that the four 
brushes can be rotated into the most suitable position. All these 
essential details of the mechanism are mounted at the front of the 
truck, and they are therefore easily accessible if the front and side of 
the truck are temporarily removed. The transformer is placed in the 
lower part of the truck beneath the rotating contact. It can, if 
required, be completely taken out of the truck, in order to avoid the 
possibility of sparks passing between thé terminals of the transformer 
and thesidesof thetruck. The low-pressure side of the transformer 
has two separate windings ; if the applied pressure is 110 volts, the 
pressure on the high-tension side is either 15,000 or 30,000 volts, 
according as the low-pressure windings are joined in series or in 
parallel. The present apparatus is therefore suitable for charging a 
cable to 2x 30,000 x 1-4 7.e.,, 84,000 volts. If it is slightly over- 
loaded, one can reach pressures of more than 100,000 volta. Higher 
pressures can, of course, equally be reached with a suitable design of 
apparatus, up to à maximum of about 150,000 volts. If higher 
pressures than these are required, stationary apparatus must be used, 
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for the dimensions would become too great for the apparatus to be 
suitable for easy transportation. It may, however. be mentioned 
that stationary apparatus of this type has been constructed witb 
which it is possible to reach a pressure of 350,000 volts. 

Portable apparatus of this kind has been in use for some time. and 
a number of tests have been carried out which otherwise it would 
have been almost impossible to attempt. In one case it was required 
to test a three-phese cable, with conductors 25 sq. mm. in arca, 
intended for a working pressure of 10,000 volts. The testing pres- 
sure amounted to 30,000 volts. The length of the cable wa: about 
12 km. If this had been tested with alternate current, it would have 
required à transformer of a capacity of about 300 k.v.a, With 
the present appsratus it required 3 amperes at 110 volts, equivalent 
to 330 volt-zmperes. Some of these tests discovered defects which 
had arisen during'the laying of the cable. Some of these were caused 
by pickaxes, while others were due to defects at terminals. joints, 
and such like. In spite of the apparently small capacity of the 
plant, the defects were quite easily discovered, and the insulation wes 
completely carbonised in about three minutes by the sparking which 
arose. In this way it is possible to supplement the test for insulation 
resistance, which is in itself very insufficient. 

Certain objections have been raised to this method, and in 
particular it has been urged that the breakdown effect of 
an alternating current is quite different from that of a direct- 
current pressure. It ought, however, to be very easy to determine 
what particular direct pressure corresponds in this matter to 
any particular alternate pressure. An investigation into this 
point has been already begun, and it seems to show that the 
matter depends on the nature of the dielectric under test. It would 
in any case probably be sufficient if buyer and seller were to agree 
among themselves as to the particular value of the direct pressure 
which was to be applied for the purpose of testing any particular 
cable. Obviously this test with continuous current is not intended 
to be of the nature of a guarantee, but it is certain that in this way 
defects which arise in the course of laying can be discovered, and it 
is equally certain that at the present moment, owing to lack of suitable 
methods, no high-pressure test of any kind is usually applied to long 
lengths of high-pressure cable. 

Herr Lichtenstein adds to this Paper a note to the effect that in 
France and England the testing pressure in the works is usually three 
times the working pressure, twice the working pressure being applied 
after the cable has been laid. In Germany the figures are 2 and 1:25, 
instead of 3 and 2. German cable makers are, notwithstanding. often 
asked for higher pressures, somewhat similar to those usual in France 
and England. If the testing pressure is not to exceed 40,000 volts, 
the difficulties which arise are not insuperable, and for short lengths 
of cable the output of easily portable transformers usually is 
sufficient. If the lengths are considerable, it is necessary to use 
suitable choking coils. Usually a test with alternate current is 
desired by the purchaser, and in spite of what Mr. Delon says. 
this test is generally carried out. At higher pressures things are 
undoubtedly different. "Underground cables are working in certain 
places at pressures between 25,000 and 30,000 volts. Pressures are 
likely to rise to 40,000 volts. In such cases, unless they are excep- 
tional, a test with alternate current after laying will, owing to tech- 
nical difficulties, be impossible. In such a case it would be necessary 
to fall back on direct current. Mr. Delon's ingenious method 
will therefore have a field of practical usefulness, quite apart from the 
fact that it is of considerable theoretical interest. Herr Lichtenstein 
hopes at a later date to be able to report on the practical working of 
the direct-current method. 


THE *LODGE-CHAMBERS" SYSTEM OF WIRELESS 
TELEGRAPHY. 


BY F. J. CHAMBERS. 


On May 10, 1897, within 12 months of the date of the first 
wireless telegraph patent specification, and before experi- 
mental communication had been established 10 miles, Sir 
Oliver Lodge filed a patent which undoubtedly covered many 
of the essential features of a modern wireless telegraph station. 
The variable inductance coil, which is to be found inserted in 
the transmitting aerial of practically every modern station, 
was described and claimed. The coherer was for the first 
time removed from the aerial into an associated coupled 
circuit, and now well-known means were provided for tuning 
the receiving aerial to the incoming waves. i 

Sir Olver Lodge also recommended that transmitters should 
emit long trains of waves with small decrement in order to 


ee 


obtain selective telegraphic service, and suggested practical 


means of obtaining these prolonged wave trains. 

Claim 6 of the specification is of peculiar interest in con- 
nection with the system about to be described. It reads as 
follows : *' In combination a pair of capacity areas connected 
by a coil of wire serving as the radiator in a system of Hertzian 
wave telegraphy, méans for syntonising such radiator, and 
means for charging it by aerial disruption or impulsive rush." 
It should be noted that the specification allows one of these 
capacity areas to be the earth when desired. 

One of the methods of “charging by impulsive rush” is 
shown in Fig. 1. 

The two “capacity areas” h and A! are connected together 
through the self-induction coil h4. Spark-gaps A? A8, h® h8 are 
provided at the terminals of this coil, and are connected to the 
outside coatings of the two Leyden jars j and j. The two 
inside coatings of these jars are joined to a spark-gap, h!° and 
h“. The arrangement comprises two circuits coupled together 
by means of a one to one auto-transformer. The two balls 
of the spark-gap h!%A!! are connected to a suitable source 
of potential, such as the secondary of an induction coil. 

In order that the condensers j 7 may be charged, the 
gaps h7h®, À9 h8 would have to be bridged by the charging 
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Fio. 1. 
Lopce’s 1897 
TRANSMITTING : 
CIRCUITS. 
Fic. 2. x 
current. This is not desirable, and Sir Oliver Lodge provides 


a large self-inductance coil of fine wire, k, which is an easy 
path for the charging current, but acts as a choker for any 
oscillations present. The primary circuit discharges through 
the path A!9 7h8 h? ht hê 48 jh. Now, as the coil k offers low 
impedance to the charging current compared with the alter- 
native path through the supply gaps at A? and h®, these latter 
are comporatively free from the arcing set up by the rush of 
low-frequency “charging current" when the spark takes place 
in other systems. 

Sir Oliver Lodge recommended that the aerial oscillations 
should be “ started by the sparks at the supply gaps only, 
whose knobs must in that case be polished and protected from 
ultra-violet light so as to supply the electric charge in as 
sudden a manner es possible. The advantage of this is that 
charges so communicated are left to oscillate free from any 
disturbance due to maintained connection with the source of 
electricity, and therefore oscillate longer and more simply than 
when supplied by wires in the usual way." 

It is clear that this 1s the first wireless telegraph transmitter 
which includes two coupled circuits. Lodge’s transmitter 
was, in fact, a special form of Tesla oscillation generator 
applied to. wireless telegraphy. Lodge appears to have 
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recognised that the ordinary form of Tesla oscillation generator 
was not quite adapted to the particular requirements of 
selective wireless signalling, and he therefore modified the Tesla 
arrangement to the diagram described, accompanying this 
with working instructions, pointing out the best conditions 
and showing means for obtaining them. It can be demon- 
strated that Lodge's particular transmitter, if properly ar- 
ranged, works in the manner specified, and Fig. 2 shows two 
resonance curves taken in a small-power Lodge station. 
Curve A reveals the nature of the wave train from an aerial 
when the supply gaps are short-circuited, and Curve B 
is taken with these gaps open and properly adjusted. It is 
apparent that there is a pure wave radiated when the Lodge 
supply gaps are employed, and that the wav» train is very 
long, whereas if the supply gaps are short-circuited the primary 
oscillation is not “ quenched,” and interaction between the 
two circuits takes place, producing a wave train which is the 
resultant of two component frequencies, or what is known as 
the “ double wave effect." The coupling in this case is of the 
order of 5 per cent., and the selective advantages gained by the 
use of a free oscillation over the !oosely coupled interacting 
System are apparent. The efficiency is also considerably 
higher when the supply gaps are in circuit. 

Lodge recommends that the primary charge should be con- 
veyed to the aerial in as sudden a manner as possible. The 
minimum time taken to accomplish this is governed by many 
factors, but the principal of these is the degree of coupling 
between the primary and aerial circuits. The number of 


Fia. 3.—CHAMBERS ROTARY DISCHARGER. 


oscillations ncccssery in the primary varies according to 
the practical wireless coupling conditions. After a certain 


; number of oscillations the primary energy falls to a minimum 


amplitude, when the charge has been transferred to the aerial, 
and the spark-gaps employed should be designed to restore the 
conditions at this instant to those which will prevent further 
disruption taking place by resonance reaction from the aerial. 
The resistance of the spark should be low when the primary 
oscillations are at a high amplitude, but should considerably 
increase when this amplitude becomes small. It is well known 
that these conditions are fulfilled by a very short gap 
between electrod:s of large heat capacity. The effect can be 
increased by a number of these short-gaps in series, and, 
moreover, the ideal conditions can be approached either by 
mechanically elongating the spark as the primary amplitude 
decreases or by bringing a magnetic or air blast to bear 
upon the spark. Fig. 3 shows a special form of multiple 
spark-gap designed to carry out Lodge's.system upon the 
higher powers now in vogue. This essentially consists of a 
multiple spark-gap in which each individual spark is formed 
between surfaces very closely adjacent and in relative motion, 
the electrodes having such dimensions as to possess con- 
siderable heat capacity. Two sets of electrolytic copper discs, 
separated by insulating washers, are mounted upon insulated 
shafts. The form of the discs is shown in the illustration. 
One set of dis:s rotates in ball bearings fitted in the fixed 
pedestal brackets T and T. The other set is mounted in a rigid 
cradle, K, which swings about the axis shown, and is clamped 
in any position by L and L. The ends of both the shafts are 
produced and carry pulleys for belt driving. The swinging 
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cradle is fitted with coach springs, S and 5, and the adjustment 
of the swinging cradle is made by A against these springs in 
compression. Owing to the fine thread on the adjusting 
screw A and the leverage, the distance between one set of discs 
and the other can be regulated with great precision. Brushes 
BB make contact with the outer discs on one shaft, as shown. 
The spark passes from one outside disc to the opposite 
double disc, from that to its neighbour on the other shaft, and 
so on through all the gaps in series until the brush at the other 
end is reached. In this form of discharger the two sets of discs 
can either be driven in the same direction at slightly different 
speeds, in which case the spark is elongated by the rapid 
relative motion of the adjacent electrodes, or an alter- 
native method is to drive the two sets of discs in opposite 
directions at slightly different speeds, in which case the 


Fia. 4.—CHAMBERS '" QUENCHED SPARK " DISCHARGER. 


spark is subjected to the air blast produced by surface 
friction, and there is also a magnetic blow-out effect similar 
to that which is obtained in the well-known horn arrester. 
Fig. 4 illustrates a standard discharger. This type has proved 
‘thoroughly satisfactory under practical test. Owing to 
the rotation of the discs at slightly different speeds the wear 
i8 evenly distributed around the discs, and very little cleaning 
or attention is necessary. Moreover, as the conditions are 
similar throughout the succession of gaps, the wear is fairly 
distributed amongst the electrodes. An adjustable stop is 
provided on the swinging cradle, the purpose of this being 
to limit the travel of the swinging cradle when the discharger 
is running. Ball bearings are used throughout, and the 


nu» ^ - ic » vt 
* orn pmi m I pt penne! «i 
e t » 


which causes successive sparks to take place at fresh pointa 
on both peripheries of the opposing discs, and one of the prin- 
cipal objects of the fine adjustment of the swinging cradle is 
to ensure that the total spark-length is suitable for one dis- 
charge per half period. | 

It has been considered desirable to employ a frequency 
which imparts a clear musical note to the signal, the primary 
considerations in adopting this frequency being the suitability 
of the note for receiving purposes, a high spark frequency and 
therefore low ‘‘ watts per spark," and one which can be econo- 
mically produced and without excessive speed by a small 
machine. These conditions in small power equipments are 
found to be well fulfilled by the use of a frequency of 350 cycles. 


Fic. 6.—HIGH-SPEED ROTARY MIRROR. 


The smaller dischargers have, therefore, so far, been stan- 
dardised for 700 sparks per second. This standardisation has 
been carried out upon an artificial aerial, the experiments being 
accompanied by photographs of the primary spark taken by 
the aid of a rotating mirror; the mirror actually employed 
is illustrated in Fig. 6. Four narrow plate-glass mirrors are 
mounted in grooves cut in circular aluminium discs, as shown, 
and these discs are screwed to a massive central brass boss, 
which is drilled to receive the shaft. The complete mirror 18 
mounted upon a high-speed polishing head. Short runs have 
been made with this mirror at 8,000 revs. per min., and it can 
be kept running continuously at 5,000. 


Fic. 5.—HIGH- FREQUENCY MOTOR GENERATOR. 


speed is not high, whilst silencing arrangements are pro- 
vided so that the discharger can remain running whilst the 
operator is receiving a signal. 

In approaching the problem of quenching a primary spark, 
the first consideration is the quantity of electricity involved 
in each individual discharge—that is to say, the “ watts per 
spark.” Best signals are obtained when only one discharge 
takes place per half cycle, and a peaked wave-form for the 
alternating-current voltage is desirable, whilst the conditions 
should be constant from one spark to the next. This latter 
requirement is fulfilled by the relative motion of the electrodes, 


Fia. 7.—PHoTOo OF QUENCHED SPARK, TAKEN WITH ROTARY MIRROR. 


It is possible with an ordinary camera to obtain photographs 
of a short spark in which the successive images, at an oscilla- 
tion frequency of 500,000, are separated by about one hun- 
dredth of an inch upon the plate. These can be enlarged if 
necessary, and Fig. 7 shows some enlargements of a primary 
spark photograph, in which case perfect quenching is shown 
to be carried out by the rotary gap in one complete oscillation. 
When the rotary discharger is used, the coupling coefficient 
which gives highest efficiency lies in the neighbourhood of 
0-2, and a photograph of the spark under these conditions 
reveals two complete oscillations before the spark entirely dies 
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out. It would appear, from experience gained with the 
mirror, that in every case the spark is extinguished at an 
instant somewhat before the coupling conditions would bring 
the primary oscillation to rest. No doubt the reason for this 
is that there is always a certain voltage necessary to bridge 
the spark-gap, and, if the oscillation peak voltage in the 
primary falls below this value, the spark remains extinguished. 
True quenching is obtained when the initial gap conditions 
are progressively restored in such a way that the maximum 
voltage reinduced by the secondary in the primary can never 
break down the gap once more. Now, it can be shown that 
if the two circuits are automatically “ detuned ” at the instant 
when the primary spark is extinguished the reaction by the 
secondary upon the primary is reduced, and true quenching is 
obtained with relaxed artificial means, so that the number of 
gaps in series can be reduced. Fig. 8 shows a circuit which 
has been devised for this purpose. The “detuning coil,” 
shown at L, is shunted by a very short spark-gap, which is 
included in the primary circuit. Shortly after the first swing 
of the primary oscillation commences, the voltage across this 
coil rises to a sufficient value to break down the spark- 
gap, and the oscillation continues with the “detuning 
coil " short-circuited and the circuits in tune. Directly the 
primary spark is extinguished the '* detuning coil " comes into 
operation, and throws the operative primary and secondary 
circuits out of resonance. 

With reference to the development of the rotary discharger 
for higher powers, the high musical note will be adhered to in 


Fic. 8.—CHAMBERS “ DETUNING ’? ARRANGEMENT. 


all classes of station which are likely to be employed for 
general communication with sea-going vessels; but in higher 
power stations, such as'are installed for telegraphic service 
between fixed positions, it is proposed to employ a very high 
Spark frequency, and so reduce the heating effect of each 
individual spark as to render the quenching problem more 
simple. The spark frequency would be a sub-multiple of the 
oscilation frequency, and the impulses would follow one 
another quite closely, one impulse being brought to bear 
whilst the effect of the preceding impuls? in the aerial is still 
strong. In this way a practically undamped train of waves 
is produced, and, if the spark frequency is regular and 
above the limits of the human ear, the wave train produced 
combines the advantages of a continuous wave for selective 
purposes, with the high over-all efficiency of the quenched 
Spark. Experiments are in progress upon a circuit which has 
been devised to meet the requirements of this particular case. 


( To be concluded.) 
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RECENT DEVELOPMENTS IN THE STREET LIGHTING 
OF MANCHESTEB.* | 


BY S. L. PEARCE AND H. A. RATCLIFF. 
Concluded jrom page 1007. 


A large number of tests were made on globes and reflectors, and 
much of the information obtained is given graphically in the polar 
and illumination curves. The light distribution with the original 
globes was anything but satisfactory, for in addition to most pro- 
nounced shadows under the lamps the general illumination was very 
unequal. The glare was also very objectionable. 

The first attempt to overcome these defects was by the use of 
opalescent outer globes of the same shape as the clear globes. The 


Fic. 3.—SKETCH SHOWING INNER AND OUTER GLOBES NOW USED? 
DOTTED LINES sHOW ORIGINAL GLOBES AND SPINNINGS. 


result was a distinct diminution of the shadows under the lamps, and 
the complete disappearance of the concentric rings ; but, unfortunately, 
the light distribution was very considerably reduced, and the dark 
gaps midway between the lamps were very noticeable. 

Various types of dioptric and inner diffusing globes were then tried, 
but without appreciable success. This lack of success was no doubt 
due in a great measure to the position of the arc and the shape of the 
original outer globes. It was not until the type of outer globe now in 
use had been adopted that any headway was made with the various 
attempts to improve the light distribution (see Fig. 3). 
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Fic. 4. —PoLAR CURVE FOR 550-wATT FLAME Arc LAMP. 


Fig. 4 shows the polar curve for the 11 ampere lamp fitted with 
the clear inner and outer globes. It must be admitted that this curve 
possesses many excellent features, but at the same time it can be 
modified with considerable advantage according to the class of work 
for which the lamp is intended to be used. 

For street-lighting work the upper portion of the curve between 
15 deg. and 25 deg. from the horizontal is of most importance, but 


* Abstract of a Paper read before the Institution of Electrical 
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the portion between the 40 deg. and 65 deg. rays could be reduced 
-witli'ádventagé. The absence of appreciab!e candle-power between 
80 deg. and 90 deg. is a result of the rathér pronounced shadows cast 
by the ash-trays. 

The first attempt to reduce the distribution of light between the 
40 deg. and 65 deg. rays, and at the same time to improve the dis- 
tribution in the neighbourhood of 20 deg. below the horizontal, was 
. by the use of dioptrie globes. The results were not entirely success- 
‘ful, as the curves (Fig. 5) will show. One is obviously the result of 
incorrect focussing, and the others clearly indicate the intense splash 
-of light which is always obtained between the 60 deg. and 80 deg. 
‘rays, as a result of which the rest of the illumination looks poor by 
comparison, although in reality not at all bad. 


Fia. 5.—PoLAR CURVES For 550-watt FLAME Arc Lamp with Dioptric 
INNER GLOBE AND (LEAR OUTER GLOBE. RELATIVE POSITIONS 
OF ARC AND INNER GLOBE VARIED. 


These tests seem to demonstrate very clearly a rather objectionable 
feature of dioptric globes, namely, the strongly defined optical centre, 
in consequence of which the light distribution is very considerably 
distorted if there is any appreciab!c change in the arc position. 

It is quite possible that the splash of light between the 60 deg. and 
80 deg. rays might be still further reduced, but all attempts et so 
doing by relative changes in the position of the globe and the arc 
were unsuccessful. It is, therefore, very probable that the open 
lower end of the dioptric globe is largely responsible for the very 
marked dip in the polar curve. 
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Fia. 06. —PoLAR CURVE For 550-wATT FLAME Arc LAMP wiTH DIOPTRIC 
l INNER GLOBE AND GRADED OUTER GLOBE. 


- Attempts were made to obtain from the globe-makers suitably 
. obscured globes, but no manufacturer would undertake to give a 
- graded effect, at any rate on a diffracting globe, although a flashed 
‘opalescent globe with a graded effect on the lower portion was even- 

tually obtained. 

The experimental etching of globes was therefore undertaken. 

The globes were clamped on to a special lead stand and filled to the 

desired height with the etching acid. The grading effect was then 


ee 


obtained by allowing the acid to run out of the globe through an 
adjustab'e orifice in the lead stand, and any desired degree of frosting 
could be obtained by regulating the rate of flow. 

Fig. 6 shows a polar curve obtained with one combination of globes, 
and it is obvious that it is very suitable for giving a fairly uniform 
illumination on a horizontal plane. 

Experiments were also made in equipping the lamps with enamelled 
iron reflectors of various shapes, but it can hardly be said thet the 
results were very successful, at any rate from the point of view of the 
distribution of the light. The effect is clearly indicated in the polar 
curves (Fig. 7). The most effective combination is that producing 
the polar curve (a) shown in Fig. 7. In this case the reflector wes 
used in conjunction with an outer globe having the lower portion 
partially flashed. — 

Reflectors were really tried in order to remove the shadows under 
the lamps cast by the ashetraya ; but for this purpose they were only 
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Fic. 7.—PoLaAR CURVES FOR 550-waTT FLAME Arc LAMP. 


partially successful, and the resulting distortion of the polar curve 
was very unsatisfactory. 

One objection to the use of reflectors is the dark shadows cast 
above an angle of about 80 deg. to the vertical, as & result of which 
the blackness of the buildings and the darkness above the lamps is 
very much intensified. This is p2rticularly noticeab'e in foggy 
weather. 

The '* man in the street " probabiy bases his opiniun of the respec- 
tive merits of rival schemes of lighting upon the relative intensity 
and extent of the illumination. Consequently there is no doubt that 
it is à distinct advantage to illuminate as large an area of buildings 
as possible, provided always that it can be done without a reduction 
of the light flux in a more useful direction. If the e'imin^tion of 
shadows can therefore be effected b; more legitimate means, there 
is no advantage to be gained by the use of reflectors. It is very 


Fic. 8.— PoLaAR CURVES FOR KEITH HIGH-PRESSURE Gas LAMPS. 
a Single Burne-, 6 Twin Burn r, c Three Burner. 


evident, from the results, that the most satisfactory curves of light 


distribution are obtained either with suitably frosted outer globes or 


with dioptric inner globes used in conjunction with partially opalescent 
outer globes. There is very little to choose between the two met hodson 
the score of light distribution. The dioptric globes undoubtedly 
have a slight advantage in this respect, but when it comes to the 
consideration of general advantages and disadvantages, there is much 
to be said in favour of the partially frosted outer globes. 
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The advantages are :— 
(a) Comparatively inexpensive to produce. 
(b) The degree of frosting may bs easily varied or graded as required. 
(c) They have no optical centre, and consequently slight relative 
displacement of globe, and arc is of no serious consequence. (This 
must not be confused with relative displacement of arc and econo- 
miser.) 
(d) Intrinsic brilliancy of the light source is considerably reduced 
with a corresponding reduction of the glare effect, provided that the 
lamps are fixed sufficiently high. 
(e) Shadows under the lamps are entirely eliminated, and the 
sharpness of the shadows cast by objects is toned down very con- 
siderably. 
Compared with these advantages, dioptric globes have the following 
disadvantages :— 
(f) They are rather expensive. 
(g) They have a very definite optical centre, and slight alteration 
in the relative position of arc and !'globe produces large changes in the 
light distribution. 
(h) A completely uniform distribution of light does not appear to be 
‘obtainable without the use of special outer globes. 


/JONCLUSIONS FROM THE TESTS. 

As there is a substantial difference between the cost of the flame 
arcs and the high-pressure gas lamps for the same minimum illu- 
mination, it would be possible to improve the arc lighting, if con- 
sidered desirable, by reducing the distances between lamps in the 
case of future extensions. If fixed at the present height, and 100 ft. 
apart, the minimum illumination would b» not less than 0-75 ft.- 
candle. 

No attempt has been made to obtain perfectly uniform illumination, 
since it is very doubtful whether such a scheme would be desirable, 
even if possible. A variation factor of 3-75 is not excessive, if the 
change is fairly gradual; and in this respect the partially frosted 
globes give results quite as favourable as the dioptric ones. 

A well-known authority on street lighting has expressed the 
opinion that perfectly uniform lighting is flat and uninteresting. Fro m 
a purely psychological point of view this is no doubt quite correct, 
but there is also probably a more definite physiological explanation. 
"The visual conception of illumination is largely a matter of contrast, 
in connection with which fatigue of the eye plays a very important 
part. It is, therefore, quite probable that the hollows in the illu- 
mination provide the rest necessary to enable the eye to appreciate 
the peaks, with the result that the average impression produced is 
superior to the corresponding effect due to a perfectly uniform system 
of lighting of equal average intensity. 
t. Polar curves for a Keith high-pressure gas lamp are given in Fig. 8. 


APPENDIX A. 
MANCHESTER CORPORATION ELECTRICITY DEPARTMENT. 


Statement of Cost of Supplies during the Year ended March 31, 1912. 


——— —— 


Division. 
doter Running Fixed 
costs. costs. 
| 3 | 
Generation costs —...........scceeeeeeeeees B 
Distribution costs ................. see | 
Rents, rates.and taxes..................... l 
Management expenses ................... 
Interest charges — ............ eene £447,498 | £87,431 | £360,067 
Depreciation account ...:............... 
Reserve funds ......................... eee. 
Hate aid. uiubosid segue a Ede tae 


Deduct : Cost of traction supplies taken 
in accordance with the Model Form | 
drawn up by the I.M. E. A. and M.T.A. 


o 
| 


109,389 | 25078 | 84,311 


£338,109 | £62,353 | £275,756 


(a) Running costs : £62,353. 
Number of units sold (other than traction), 64,466,224 = 
0-232d. per unit. 


(b) Fixed costs: £275,756, divided on following assumptions :— 
(i.) That the costs: are due to the maximum demands of 
consumers. 
(ii.) That these (known only in total of 31,475 kw. from 
station records) are estimated to be made up thus :— 


70 per cent. of lighting connections, 24,031 kw. = 16,821 kw. 


The balance as power .............. eee 14,654 kw. 


31,475 k.w. 


(iii.) Sis of £275,756 — Lighting £147,371 
(iv.) a £275,756--Power = 128,385 — 
£275,756 
(c.) Lighting “ fixed costs ” spread over total kilowatts connected : 
3403 py = 805133 per killowatt connected. 


APPENDIX B. 
STATEMENT SHOWING Cost oF CURRENT PER UNIT. 
Cost of current= £6,133 per kilowatt connected, plus 0-232d. per 
unit metered. 


(a) The all-nigat lamps run on a 45 per cent. load-factor, or 4,015 
actual burning hours per annum. 


(b) The 11 o'clock lamps run on a 23 per cent. load-factor, or 2,017 
actual burning hours per annum. 


Cost of current per unit in the case of (a) —0-6d. 
- (b) - 0-97d. 


APPENDIX C. 


STATEMENT SHOWING Cost PER ANNUM OF LIGHTING PORTLAND- 
STREET. 


99 td 


Lamp watts= 550. 

Carbon costs=0-2d. per lamp per hour. 

Trimming and maintenance charges — 0-05d. per lamp per hour. 

Current consumption per annum (all night lamps— 4,000 x 55/100 
—2,200 units--11 o'clock lamps— 2,000 x 55/100— 1,100 units)— 
3,300 units. | 


Cost per lamp 
per annum. 
All-night Lamps — 
Current, 2,200 x 0-6d. ....ssesssesssosersesssorsesssnsonserreneo £5 10 0 
Carbons, 4,000 x 0:2d. ..........cccccecsccccecceccccsesccccesecs ; 3 6 8 
Trimming and maintenance, 4,000 x 0-05d. ............... 016 8 
£0 13 4 
1I o'clock Lamps— ; 
Current, 1,100 x O-D74d...........cccccecceccccccccccsccceesececce 49 0 
Carbons, 2,000 x 0-2d. .......ccscsscccsscsccecsccsrascsscssseaces 113 4 
Trimming and maintenance, 2,000 x 0-05d. ............... 0 8 4 
£6 10 8 
Summary — 
Cost of eight “ all-night " lamps................. testes auus 7 6 8 
» eight" 11 o’clock " lamps.................... eese 52 5 4 
£129 12 0 
Capital expenditure on installation, £564. 
Capital charges per annum (81 per cent. on £564) ......... 48 0 0 
Annual acknowledgments for building attachments 
and use of tramway poles ............. eee Teer 1 4 0 
. Annual cost of painting poles...............ccssccesenseoeeeees 3 6 6 
Total sois S NS EU RECE PNEU F RETE £182 2 6 


Averaged over 16 lamps, the cost per lamp per annum equals £11. 7s. 8d. 
Capital spent on installation of the 16 arc lamps in Portland-street. 


Wages of meneoteseotient initiate ro ORE sues caver eeseess £88 18 5 
Material, viz.— 

Arc lamps, poles, wire, carbons, hangers, &c................ 342 0 4 

Meters .essssessessosos —— aN T ET E 417 6 
Paid to Tramways Committee for erecting side poles, 

wall rosettes and span wires ......s.sssssesssessessessse 6 7 

£564 2 10 

or, say, £564. 


DISCUSSION. 


Mr. A. H. SEABROOK said that he was in entire agreement with the 
authors in their advocacy of centrally hung lamps, but could not under- 
stand the absence of lowering gear. The authors did not seem to place 
much importance on being able to lower the lamps without the use of 
tower waggons, but not only was there a considerable saving in cost but 
also an enormous advantage in being able to lower and attend to the lamps 
at any time. During the last 18 months the Oxford-street lamps had 
been changed from tower waggon trimming to lowering gear, the cost of 
which had already been practically wiped out by saving in labour. As 
to carbons, the figure of 0-2d. given by the authors was an interesting one, 
as that was, up to a year ago, the cost of the flame arc carbons in Oxford- 
street. In Marylebone they had since gone in for a cheaper type of 
carbon costing 0-16d., but the result showed that it was false economy, and 
they were, therefore, again reverting to the old ones. He would be glad 
if in their reply the authors would give some more information as to the 
globes with which they seemed to have had great success, With regard 
to the calculated cost of current for street lighting, he was rather diffi. 
dent about touching on that question because he was not quite certain 
whether the cost of £6 per kilowatt connected was intended to cover 
profit, or whether it was the actual cost. In any case it was a very good 
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covering figure. He thought the 70 per cent. of lighting connections was 
& very high figure, and, in his opinion, 50 per cent. or 45 per cent. was 
nearer the mark. Moreover, he presumed that there was & considerable 
amount of residence lighting in Manchester, a great proportion of which 
was non-peak load, and the authors should therefore reduce their figure 
of 16,820 kw. to something like 12,000 kw., which would bring the cost 
down from £6 to possibly between £5 and £4. 

Mr. Haypn T. Harrison considered the Paper a very valuable onc, 
but a good deal of the work had been done before. In the case of the city 
of London, Mr. Bailey and his assistant went through a considerable 
amount of the work, but did not publish the results. The point which 
interested him most was that high-pressure gas was in this particular case 
successfully shown to be out of court. They knew that Mr. Abady in his 
report stated that the high-pressure gas was not up to the standard 
possible, and in face of that it was only fair to say that better was being 
done with high-pressure gas in Westminster than was done in Manchester. 
In the latter city they were working on lower pressure gas than in London, 
which made a great difference. The habi: of putting up flame are 
lamps in an indiscriminate way was doing great harm to street lighting. 
It was no good saying one could get 5,000 c.p. with these lamps, when 
it was admitted in a practical example that only about 1,500 c.p. could 
be obtained. The question of flame arc lighting was very interesting, 
and no doubt many of them, had had the opportunity of seeing the figures 
of Dr. Bloch. He stated in his book that with high-pressure gas lighting 
one was able to obtain 25:5 c.p. per cubic foot. "They were told that they 
had to compete with 50 c.p. per cubic foot, which, if true, would be a 
very difficult thing to do, but as both the authors and Dr. Bloch had 
shown 30 c.p. per cubic foot was about the general average. The 
Standard of minimum illumination of 0:5 ft.-candle taken by the authors 
was, in his opinion, a very high minimum, and one which could not be 
reckoned to apply except in towns of such importance as Manchester. He 
asked for the reason for reducing the lighting of streets at 11 p.m. The 
greatest amount of robbery and damage was done between the hours of 
3 a.m. and 5 p.m. He, therefore, hoped one of these days they would be 
able to show the municipal authorities that such a reduction was very 
inefficient. 

Prof. A. SCHWARTZ said that one of the first difficulties encountered in 
designing a photometer for street purposes was the very large range of 
illumination which the instrument had to measure. The authors had 
employed a slit, the joints of which were connected by a micrometer 
screw in order to reduce the light entering the photometer box. Had 
they made any tests to find out whether there was any back-lash in the 
screw ? He described a photometer for street work, in which the diffi- 
culty of the slit and the micrometer screw was overcome by means of a 
disc containing four or five circular apertures covered with photographic 
films of different degrees of density. The films were carefully graduated 
and placed in rotation in front of the orifice of the photometer, thus re- 
ducing the amount of light going in and enabling a range of illumination 
of from y} ft.-candle up to 12 ft.-candles to be dealt with. He agreed 
with the authors that there seemed to be no real reason why the suggested 
international standard height of 1 metre above the street surface should 
have been selected. It was certainly a very inconvenient height for 
making mcasurements, and, as suggested in the Paper, 13 metres, or 
about 4 ft. 103 in., would have been a very much more convenient plane 
and would represent approximately the average eye height. It would be 
very useful, he considered, if some common agreement could be come to 
as to the method of expressing the average value for the illumination of a 
street. They might, for instance, get the mean polar curve of six lamps, 
and then assume two lamps whose height and distance apart were the 
average height and distance apart of all lamps in the street. They could 
then work out from the polar curves the illumination curves of those 
lamps which would be, so as to speak, the characteristic curves of illu- 
mination for that street. 

Mr. F. BAILEY sympathised with the authors in their difficulties, but 
asked why their troubles had been allowed to occur in the street. Would 
it not have been better to have tested the lamps at home first ? To his 
mind the Paper rather gave one the impression that there was something 
new about the arc lamp, but, as Mr. Harrison had remarked, he (the 
speaker) had given some attention to the question, and, contrary to what 
that gentleman said, the results had always been published as soon as 
they were in a fit condition. What he had not published was a long his- 
tory of failures, which would have discouraged people. It was not wise 
to publish failures. Was grading of the globes necessary ? The very 
thing they ought not to do, in his opinion, was to interfere with the 
natural skin of the globe. The authors had referred to the use of diop- 
trics and had given tabulated statements of their advantages and dis- 
advantages. He had had some experience with dioptric globes, and it 
seemed to him that there must have been something very wrong cither 
with the type used by the authors or with the method of application. 
The dioptric globe naturally required very careful handling, and the chief 
functions of such globes were not mentioned in the Paper at all. ‘The 
dioptric he referred to was that invented by Mr. Trotter, who, by the way, 
never seemed to get the credit for his work. It seemed an incompre- 
hensible thing in 1913 to admit that one could not make an arc lamp burn 
as steadily as a gas lamp. There was no doubt that lowering gear was 
much more advantageous than tower waggons. 

Mr. K. EpacuMBE said that about 14 years ago the Germans authorised 
the metre as the height for horizontal illumination measurements in 
street work, and that was probablv what had led to the adoption of the 
metre in this country. For a long time the consensus of opinion had been 
that 3 ft. to 4 ft. was the most suitable height. He was sorry that the 


authors did not explain more definitely what they meant by horizontal | 


illumination. 1t would be interesting to hear what the authors had to 


say on the subject of the Flicker photometer ; he did not know whether 
they were enthusiastic over it or not. Some years ago he suggested that 
it might be interesting to have a figure giving the avcrage illumination 
in foot-candles per yard of a street, and see how it worked out in £. s. d., 
because it was extremely difficult to arrive at any definite and concrete 
comparative figure to show whether arc lamp illumination was better or 
worse than gas. It occurred to him that if they were to take from the 
curve of horizontal illumination the average illumination over the length 
between two lamps and multiply it by the distance one would get the 
foot-candle-yards, which should then be multiplied by hours to get the 
constant from which to determine what the lighting of the installation 
was worth. He made out by that method that the gas lighting was in 
this case about 47 ft-candle-yds. and the electric lighting 62 ft.-candle- 
yds. Taking the costs at the end of the Paper, he rather thought that 


they were about £5. 15s. for 2,000 hours in the case of gas and £3. 5s. in. 


the case of electric light, or 2s. 6d. in the case of gas and 1s. in the case of 
electric light per foot-candle-vard. 

Prof. J. T. Morris said it appeared that the average high-pressure gas 
lamp in Manchester gave a candle-power which was certainly deficient by 
something of the order of 25 per cent., and in many cases it was as low as 
50 per cent. Some years ago he made experiments on such lamps, and 
the figures which he then obtained— which were seriously called in ques- 
tion—were almost exactly corroborated by the authors’ tests. It was 
important that their gas competitors should arrange to supply lampe 
which would give the rated candle-power. What was the calorific power 
of the gas in Manchester, and could the figure be easily obtained ? Mr. 
Harrison’s explanation of the cause of the deficiency, of which Table I. in 
the Paper was an eloquent example, was very interesting. Had the 
authors any measurements by which they could corroborate their state- 
ment that '' there is no question as to the superior penetrating power of 
the rays from the arc lamps in foggy weather"? If so, it would be most 
valuable to have them in quantitative form, because one often had to face 
the statement that high-pressure gas had a much greater penetrating 
power in fogs than the arc, and he knew a case where high-pressure gas 
was put in for that very reason. Regarding photometry, he would be 
glad to know whether the test card illustrated in the Paper was held 
horizontally or at right angles to the beam from the lamp. With regard 
to costs, he had expressed in the form of a short table the costs of the 
various parts which went to make up the total expenditure in each of the 
lamps, the electric and the gas, with the idea of seeing in which direction 
each could be best improved. In the electric case he found 60 to 65 per cent. 
of the cost went in current, whereas with gas it was 80 per cent. Trim- 
ming and maintenance for the electric lamp was much the better—viz., 
7 to 8 per cent.— whereas with gas it was 13 per cent. Finally, the cost 
of the carbons worked out at 28 to 30 per cent., but mantles were only 
7 per cent. It should, however, be borne in mind that that 7 per cent. 
referred to lamps which gave half the proper candle-power, and it was 
obvious that as the candle-power was increased so the life of the mantles 
would be shortened very considerably. 

Mr. J. S. Dow said that to his mind the most interesting point in the 
Paper was the efforts made to improve the distribution curve by avoid- 
ance of glare. "The great difficulty was that if the glare was reduced the 
illumination between the lamps was also reduced. The curve which 
came nearest to the ideal was that given in Fig. 18 in the Paper. With 
regard to the question of height in photometry he thought they should 
stick to the 3 ft. 6 in., because it was becoming general on the Continent, 
and, moreover, it was in most cases the height of the table or bench. 

Mr. A. J. CRIpGE asked the authors whether they had ever considered 
the fact that elderly people were more sensitive to light and so preferred 
gas, whereas with young people it was vice versa. 

Mr. A. P. TROTTER, in a written communication, said the Paper was & 
record of the result of the instruction of the City Council of Manchester 
to its Gas and Electric Light Committees to take two streets and do their 
best. In doing their best, the two rivals seemed to have had in view 
copious illumination, uniformity of distribution and economy. If these 
were their objects they had both succeeded admirably. The difference 
between the illumination of the two streets and between the uniformity of 
distribution was imperceptible without a photometer and the price was 
in favour of electricity. Where an illumination (on a horizontal plane 
3 ft. 3 in. from the ground) of 4 ft.-candle with a ratio of maximum to 
minimum of 3} was wanted, this was an excellent way of doing it. Until 
this experiment had been made, Manchester had been, and in most of its 
other streets still was, the worst lighted of our great cities. "There were 
probably three reasons for this. First, the gas industry and the street 
lighting was in the hands of the Gas Committee. The second was that 
there was no competitive inducement for any improvement. The third 
might be an excuse as well as a reason. It was said that all the traffic in 
Manchester went down one street, and that grass grew in the rest. The 
distribution of vehicular traffic in this city was certainly surprising to a. 
stranger in the daytime, but the scarcity of any traffic at all, except 
tramways, after 7 p.m. was even more remarkable. He was not ac- 
quainted with the traffic in these streets before 6:30 p.m. Other street 
lighting authorities who might examine the results described in this 
Paper should not, therefore, assume that a capital expenditure of £1,500 
per mile of street or £250 per mile per annum was necessary for strects 
having the traffic of Princess-street, or even of Portland-street after 7 p.m- 


Jt was to be hoped that local authorities would begin to rival cach other 


in street lighting as they did in tramway development, but it was not to 
the true interest of electrical engineering to encourage extravagance. It 
was very desirable that municipal engineers should realise that illu- 
mination could be easily, quickly and accurately measured. The com- 
plicated, tedious, cumbersome and fatiguing photometer used by the 
authors, to say nothing of the laborious calculations to be made after- 
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wards, were enough to discourage measurements altogether. Tn 1879 he 
thought that uniform illumination was desirable in street lighting, but 
he had long ago changed his opinion. He considercd a street was use- 
fully lighted when the ratio of maximum to minimum was 15 or even 
greater. When half the lights were switched off in Portland.street after 
ll p.m. the street was excellently lighted. The graded frosting of the 
outer globes in Poriland.street no "doubt contributed largely to the 
uniformity of the lighting which had been achieved. It was a simple and 
effective device, but it was a dioptric method of the crudest kind. After 
examining these excellent examples of lighting on several occasions he 
found that, so far as the eve could judge, the uniformity of illumination in 
Princess-street was as good as that in Portland-strect, and was secured 
without any partial obscuration. While the maximum candle- powers 
were about the same, the glare or the distress to the eve in looking straight 
at the arcs was greater than with the gas lamps. This was not to be ex- 
p-cted, for though the mantles themselves, which had a high intrinsic 
brightness, were visible through clear glass, the globes of the ares seemed 
to be of a practically uniform brightness and of a larger area than that of 
the group of gas mantles. The lesser glare of the ges seemed to be due 
to the use of a white reflector. 

Mr. S. L. PEARCE, in reply, remarked that a great deal had been said 
against the use of tower waggons and in favour of low ering gear, and Mr. 
Seabrook had told them that he found all the capital cost of the latter 
was wiped out in 18 months. The position in Manchester was that 
Portland-street was adjacent to the Dickinson-street station, and conse- 
quently it was a very easy matter for them to run out the tower waggon 
and attend to the lamps. He did not say that they would adopt the 
tower waggon in the event of further extensions to the street lighting, 
though in Manchester there were local difficulties attendant on the use of 
lowering gear. The figures of cost given in Appendix A simply showed 
the actual costs to the department, and there was nothing added for 
profit. At the same time he thought it only fair to point out that the 
figures were very ample. Certain items might properly be ruled out as 
having nothing whatever to do with street lighting, but as they stood— 
even including the full amount of, say, the contribution to reserve and 
rate-aid and other expenses—they were, he thought, on the full side, and 
therefore, by whatever amount they might be fairly reduced would be so 
much towards reducing the cost of the current. As to the 76 per cent. of 
the lighting connections, the business lighting load largely predominated 
in Manchester—1/.e., the ratio of business lighting to total lighting con- 
nection3 was very high. The pressure of the gas in Manc hester was 
50 in. to 60 in. water pressure, which was substantially lower than the 
pressure in London, but even with that there was a considerable amount 
of leakage from the high-pressure mains. With regard to the standard 
of illumination obiained in Portland-street, it was a high figure, but then 
Portland-street was an exceedingly busy thcroughfare. It had been 
dubbed '' the street of magnificent warehouses," and the pressure of the 
traffic between 4:30 p. m. and 6:30 p. m. was exceedingly severe, and with- 
out a good standard of illumination he was perfecilv certain the condi- 
tions there would be chaotic. Mr. Harrison had dwelt upon the im- 
portance of not accepting the lamp-makers’ figures; that was a point 
fully brought out in the Paper. He quite agreed that it was a great 
mistake to turn lamps out at 11 o'clock, and in a city like Manchester he 
felt certain that a good deal could be done towards improving the traffic 
conditions if the illumination of the streets was kept up at night and a 
lot of the heavy traffic from the docks dealt with then. Mr. Bailey 
blamed them for giving so many details away in the Paper, and stated 
that à good deal of the data was work which he himself had carried out, 
the results of which, having already been published, they might have 
profiled byv. They all, of course, appreciated Mr. Bailey's work, but, at 
the same time, he did not remember having seen anything like so much 
detailed information given in regard to work in that city. That same 
gentleman also referred to the use of dioptric globes. He (Mr. Pearce) 
appreciated all the good results obtained with those globes, and all that 
could be said was that they had decided to tackle the problem on other 
lines. Mr. Bailey evidently had a great preference for the dioptric globe, 
whereas they preferred the graded globe. He still adhered to the state- 
ment in the Paper that are lamps were not so steady as high-pressure gas 
lamps. He was glad to note that the figures thev had obtained J prac- 
tically corroborated those obtained by Prof. Morris some years ago, and 
which were referred to at some length in Mr. Harrison’s Paper read before 
the Institution in 1910. With regard to the question of candles per 
cubic foot of gas, he thought the time had passed when the gas people 
claimed anything like 50 c.p. per cubic foot ; 40 c.p. was even on the high 
side. As to the calorific value of the gas, that was 550 thermal units 
gross and 500 net. He did not agree with the remark, made, he believed, 
bv Mr. Bailey, that the grading operations would diminish the life of the 
globes; at any rate, that was not being borne out by the experiments 
they had so far carried out. 

Mr. H. A. RATCLIFF, in reply, referred to Mr. Edgcumbe’s remarks, 
and said that illumination was frequently confused with the light re- 
flected from the surface, and even in recent vears several English authori- 
ties had referred to reflected light as illumination, but, no doubt, the 
standard practice was to speak of impressed illumination, and they had 
done so throughout the Paper. With regard to the photometer used, 
they certainly had no praise for the Flicker photometer, which was a very 
tiring instrument to work with, but it had the advantage that one did 
appear to be able to get more definite results, though exactly what those 
results meant he did not know. Prof. Morris had raised the question of 
the foggv atmosphere. They had tried to make some tests in the fog by 
means of a luminometer, but, unfortunately, the fog was of a shifting 

nature, so that the results were not very vood. Careful observations, 
however, confirmed the superiority of the arc lamps. The luminometer 


radiation of increased penetrating power. 


results were rather peculiar. They had an'idea that the candle- 
power of the two lamps would not b» very different, but the ratio 
of the squares of the distance gave a constant of about 1-3 in favour, 
of the arc lamps. The figures in the Paper were made at very low 
angles to the horizontal. In order to get nearer to the lamps—i.e., that 
the observations should be at angles at which they could measure the 
candle-power they used the fogged photographic plate method. "Thev 
were thus able to get quite close to the lamp, and the result obtained was 
the same remarkable figure that the ratios of the squares of the distances 
at which they were able to read the various sizes of print with the are 
lamps was about 1-23 times the ratio of the candle-power at the same 
angle. In reply to Mr. Dow, he supposed it was impossible absolutely to 
remove glare under reasonable commercial conditions, but the frosting 
of the globes at. Manchester had certainly removed the view of the aro 
which was obtained at the lower angles to the horizontal, 
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PHYSICAL SOCIETY. 


At the meeting held on February 28, at King s College, Prof. A. 
SCHUSTER, F.R.S., president, in the chair, à Paper on the 


** Interference of Rontgen Radiation," 


by Prof. C. G. Barkia and Mr. G. H. Martyn, was read by Prof. 
BARKLA, 

The authors have made a preliminary investigation of the Röntgen 
radiation proceeding from a crystal of rock salt (which is of the 
simple cubical form) when a pencil of Röntgen radiation is incident 
in a direction nearly grazing one of the three sets of mutua!ly per- 
pendicular cleavage planes. 


Reflection of X-rays by the Cleavage Planes. —Using a very narrow 
pencil of radiation, it was seen that the principal secondary pencil 
was one obeying the laws of reflection from the cleavage planes. 
A pencil diverging in all directions from a point source produced a 
corresponding reflected pencil of radiation converging to a line focus 
after reflection from a set of parallel clezevage planes. The quality 
of the radiation forming the secondary pencils was shown both by 
the photographie and by the ionisation method to be not the fluores- 
eent X-radiation, but of the kind previously described as scattered 
X-radiation.. It was approximately of the same penetrating power 
as the primary radiation, and was approximately homogeneous, 
heving traversed 5 mm. of rock salt in the case investigated. 


Interference Fringe Systems.—A diverging pencil of radiation was 
directed on to a crystal so that various portions were incident on the 
cleavage planes at different angles. A photographic plate showed the 
relative intensity of the corresponding reflected radiations. It was 
seen that the intensity of the retlected pencil varied periodically with 
varying angle of incidence, the maximum being separated by intervals 
corresponding to approximately equal increments in the value of 
cos 0, where 6 was the angle of incidence on the reflecting planes. Such 
a series of maxima may be explained by interference of the pencils 
reflected from equal spaced parallel planes, the maxima being spectra 
of various orders. T'he wave-length, calculated on the assumption that 
these are planes passing through corresponding portions cf molecules in 
the planes of cleavage, and that a molecule is simply NaCl, is found 
to be 0-6x 107? cm. If the molecule be more complex, the calculated 
wave-length would he greater. This velue thus agrees remarkably 
well with the value (between 1 and 2x 10-%cm.) calculated from the 
velocity of ejection of electrons by this X-rediation, teking this to 
behave es ultra-violet light of short wave-length. Using 4 more 
extended source the above “spectral lines" became indistinct 
and disappeared, but there appeared a periodic variation in 
intensity, the band-width being about four times the distance 
between the above lines. Such a system of interference bands 
would be produced by a second plane of reflection within the mole- 
cules in à position dividing the distance between the other planes in 
the ratio 1: 3 approximately. All the evidence considered indi- 
cates that these effects are due to interference. Various crystals 
were used, and one was turned through a right angle so that 
another system of planes acted as reflecting planes. The only experi- 
ment made up to the time of writing on the effect of varying tho 
penetrating power showed a 25 per cent. smaller band-width with a 
Further experiments are, 
however,. being made. Finally, there can be little doubt that the 
fringe systems are interference fringe systems. That the smaller 
system is a series of spectra of different orders and the other an 
interference band system seems probable; this theory certainly 
explains the results observed up to the time of writing. 

The PRESIDENT remarked that Prof. Barkla, in explaining the second 
system of fringes, assumed that each molecule contained an excentricallv 
placed electron similarly situated, and that all these electrons were 
stationary, which was contrary to the usual ideas on the anbject. Prof. 
Barkla also rather sharply distinguished between regular reflection and 
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scattering. But regular reflection could be considered to be due to a 
system of scattered wavelets. 

Prof. C. H. Lees thought it was surprising to see that the results were 
capable of such a simple explanation, and hoped that such experiments 
would lead to more knowledge of the structure of the molecules. 

Prof. J. W. NICHOLSON pointed out that if the molecule had been 
assumed to be more complex than NaCl the wave-length obtained would 
have been greater. 

Dr. G. W. C,KAvE remarked that these experiments constituted a fresh 
blow to the corpuscular theory of the X-rays. The present experiments 
showed a great similarity between X-rays and ordinary light. Had 
Prof. Barkla used other crvstalline substances ? He hoped that the re- 
sults obtained with rock salt could be generalised from. 

Mr. C. E. S. PHILLIPS inquired about the time of exposure necessary. 
Had Prof. Barkla made experiments with mica or star-mica? Some 
experiments with these substances made at the Cancer Research Hospital 
showed irregularities they could not easily explain. 

Mr. D. OWEN remarked that the experimental results were interpreted 
by the author as implying the existence of homogeneous etheric waves. 
It seemed, however, unthinkable that radiation of definite wave-length 
could be emitted from the anti-cathode of the X-ray bulb. considering 
that the exciting cause of the production of these ravs was the bombard- 
ment of the metal by cathode-ray particles. The values deduced for the 
wave-length were of the same order as the dimensions of the molecule. 
This result suggested that the definitencss of structure of the ravs was 
imparted by the arrangement of the molecules in the crystal emploved, 
that this definiteness existed only after the crystal had produced its 
effect, and that what was being measured was not the wave-lengths of 
the incident radiation but the distance apart of the molecules. Might not 
the phenomena be then of the same kind as those occurring in the “ pali- 
sade effect " in acoustics ? It would be of interest to know whether 
the wave-lengths found depended on the nature of the X-ray bulb, 
whether '' hard " or "' soft." 

Prof. BARKLA, in reply, stated that according to chemists the molecule 
of rock-salt might be NaC]. which would make the wave-length twice 
as great. When the full anti-cathode was used the exposure given was 
four or five hours. With a restricted pencil the exposures given some- 
times amounted to 18 hours. The crystal plates employed. were 2 mm. 
to 5 mm. thick. After passing through this plate the rays were very 
homogeneous, One of the things that the corpuscular theory of X-rays 
had been put forward to explain was the fact that the X-ray seemed to 
possess all the energy of the electron which gave rise to it. But the 
same was true in the converse case of the emission of electrons caused by 
ultra-violet light. Some recent experiments had been made with polar- 
ised X-rays. The rays were absorbed by a carbon block, and the 
polarised scattered radiation emitted at right angles was employed. 
When these rays were allowed to impinge obliquely on metal surfaces the 
effect depended upon the orientation of the plane of polarisation in a 
way easily explained by the pulse theory, but inexplicable on the other. 

The PRESIDENT raised a question as to what was meant by the 
homogeneity of the X-rays. Did it mean that the wave-lenzths com- 
prised might be limited to, say, an octave or less ? | 

Prof. BARKLA replied that after the rays had passed through the plate 
of rock salt no heterogeneity whatever could be detected in them. Each 
additional plate produced just the same effect. They were probably 
as homogencous as some spectrum lines, say, the light from a sodium 
flame. 

The PRESIDENT remarked that this only showed that the coefficient of 
absorption of the different wave-lengths were equal. 

Prof. BARKLA replied that the coefficient of absorption did vary with 
the wave-length. 

The PnEsi1bENT stated that if any such homogeneity existed in X-rays 
it did away with the pulse theory of their origin. 

Mr. A. EaGue (communicated remarks) considered that ordinary X-rava 
consisted of a random succession of random sized pulses, while homo- 
geneous X-rays consisted of a random succession of more or less equal 
and similar pulses. The only conclusion that could be drawn, from the fact 
that passing through an additional thickness of an absorbing medium 
produced no qualitative change in the rays, was that the pulses were 
capable of travelling through the medium without appreciable change 
of form (save perhaps that due to a diminished amplitude). To imagine 
that these experiments showed that X-rays contained periodic wave 
trains consisting of many thousand oscillations s mi!az to spectrum 
line:, was, he considered, quite unjustifiable. Any evidence of definite 
wave-lengths found in the rays after passing through a crystalline plate 
was manufactured by the regular periodicity in the spacing of its mole- 
cules, exactly as homogeneous light is manufactured by a grating out 
of the pulses of white light. But this is bv no means saving that the 
wave-lengths] obtained will depend upon the particular nature of the 
crystal used. 


A Paper on 
* Alternating-Current Magnets "' 


was read by Prof. E. Wirsox. 

It follows from the well-known lew of pull of an electromagnet that 
if the magnetic field alternates between positive and negative values 
the pull is unidirectional and intermittent. Un'ess means are pro- 
vided to reduce the consequent chattering and vibration the magnet 
is rendered useless. In tho present experiments à phasc-splitting 
device has been adopted, and consists in surrounding a portion of the 
pole-piece of the magnet with a short-circuited coil. Tho portion of 
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the pole-piece so surrounded is sometimes said to be “ shaded.” and 
the coil referred to as a “shading” coil. The effect of this coil is ta 
alter not only the relative amplitudes but the phase of the magnetic 
fields passing through the shaded and unshaded portions of the pole- 
face. The' magnet used in the experiments varies the length of its gap 
when in action, and the influence of the gap length upon this phase- 
displacement has been studied. When the resistance of the shading 
coil is such that the magnetic induction B over the whole face is 
substantially uniform and the gap closed, the phase-displacement. was 
72 electrical degrees (360 deg.=1 period). A gep length of 0-15 em. 
reduces the phase-displacement to 18deg., and consequently 
the minimum or “hold on” pull drops. This minimum or “ hold 
on " pull is, of course, smaller than the average, and has to be taken 
into consideration in the design of (the magnet. "The arrangement 
of the sheding coil above described is very effective in prevent- 
ing vibration and chattering when the magnet is closed, and 
renders the alternating-current magnet a practical success. With 
constant alternating voltage impressed upon the magnetising 
coils of the magnet the net pull exerted diminishes rapidly at first 
as the gap length increases, and tends to become more nearly 
constant. The R.M.S. amperes, on the other hand, steadily in- 
crease as the pull diminishes, owing to the increzse in the gap length. 
The observed net pull in the case of the magnet experimented 
upon is less than the calculated average pull, varying from 83 to 59 
per cent. as the gap length varies from 0 to 1 em. | 

Mr. T. HARDING CHURTON asked at what frequencies the result had 
been obtained, as the chattering would, of course, be greatest at low 
frequencies. He was surprised to see that such a large displacement as 
12 deg. could be obtained due to shading. l 

Prof. E. WiLsowN, in reply, stated that the frequency used was 50. 
The large displacement of phase only occurred when the air-gap was 
small, but it wasonly when the armature was actually in contact with the 
pole that it was required to abolish the chattering, 


THE COMMERCIAL ASPECT OF ELECTRIC COOKING 
AND HEATING. 


We give below an account of the discussion which took place 
at Birmingham on Mr. T. P. Wilmshurst’s Paper on the above 
subject. An abstract of the Paper appeared on p. 964 of our 


issue of February 28th. 

Mr. F. S. GnoaGaN heartily congratulated Mr. Wilmshurst upon his 
Paper dealing with practical results obtained from the Tricity " cooker ; 
especially so, in that he had accepted the manufactured article instead of, 
as was often found in the very smallest supply stations, attempting to 
design his own cookers, and with experimental work costing a few pounds, 
expecting to do what had cost the manufacturer thousands of pounds. 
He agreed with the author in having heavier service cables, and would 
go even further and specify 7, S. W.G. as a minimum. The numbers of 
gas cookers tabulated were most interesting. and totalled over one million, 
but from the latest returns he found there were almost 3! million gas 
cookers in use in the United Kingdom. A large field was waiting for 
the enterprising supply engineer. Mr. Wilmshurst had indicated the 
way to obtain such results for electrie cooking. and he thoroughly endorsed 
his opinion on the four suggestions given on p. 3. He would also em- 
phasise the importance of suggestion 4, and could say definitely that 
undoubtedly excellent results had followed in the districts where such 
conditions existed. Having been the first to introduce these cooking 
lectures, the speaker thought it was perhaps not out of place to sav that 
such a lecture must not consist merely of a dry cooking lesson, but must 
deal with the operation side. In fact, the lecture must teach the audi- 
ence how to apply their own cooking knowledge to the newer methods, 
and be able to deal with the question of cost of operation in both the new 
and old methods, and at the same time bring out the advantages of elec- 
tric cooking. The author went fully into the question of shrinkage of 
meat when cooked in the electric oven, and gave many valuable examples 
of results obtained by the Derby public. He also suggested that those 
interested in the “ black " type of oven should give their results in this 
direction. The author referred to the cost of cooking on the average, 
for family cooking in Derby, as being 1 to 1} units per person per day, and 
it might interest them to know that with cooking outfit supplied to a 
bovs’ school at Eastbourne by his Company, the results averaged over 
last term gave a consumption of just under a ! unit per head per day. 
There were in all 100 people to cater for, and besides the ordinary daily 
meals for boys and staff, the adults were served with a full-course dinner 
in the evening. Coming now to the water heating. The author had 
given a table showing relative costs on p. 9: also on p. [2 he indicated 
that there was a far cheaper method of getting hot water in bulk. He, 
the speaker, would have preferred to sce this result summarised in the 
table. It would then appear in the last column that about 95,000 useful 
B.Th.U. of heat were obtained for ld. from the '' Ideal " coke boiler. 
The hot-water supply in bulk problem was one which they should leave 
alone, it was not so much a question as to whether to use electricity or 
gas, for both were hopelessly beaten on cost when compared with the 
co ofthe coke stove. Let them b? content to do the cooking of a house 
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electrically, and having shut down the kitchen range, supply the hot 
water separately from coke. The boiler might be connected up to the 
ordinary circulating svstem of any household. Dealing with the cost of 
supply, he strongly advocated the charging of an annual fixed sum plus 
a low price per unit, for this would encourage those already connected 
with the supply mains to use more clectricity for domestic purposes, and 
surely the supply engineer would rather increase his load on existing 
services than extend it by new connections. He noticed the excellent 
progress reported in Southampton, regarding the rapid increase in the 
number of radiators connected. In that town about 70 per cent. of 
the radiators were hired out by the corporation, and if the number placed 
in one large installation where the radiators were bought was omitted, 
the percentage of hired radiators was considerably increased, thus bring- 
ing home again the essential condition No. 2 pointed out by the author 
as being necessary for success, viz., hiring apparatus at a low rental. 

Mr. W. C. S. PnuLLirs said that there would probably be many people 
who would be somewhat sceptical as to the comparative results of the 
percentage losses obtained when joints were cooked by the three methods. 
He suggested that the difference in results obtained by means of the 
“ Tricity " cooker and the gas oven might be due to the difference in 
mechanical construction of the two ovens. ‘The gas oven was open at 
the bottom, so that there was generally a strong current of air which served 
to carry away the products of combustion. This would also mean that 
water vapour from the joint would be carried away as well. In the case 
of the electric cooker they had practically a closed box. There was not 
the necessity for ventilation, and so they would not expect so much loss 
of water vapour, &c., from the meat. It was, however, quite conceivable 
that by proper adjustment of the supply of gas to a gas oven, the losses 
could be reduced to à minimum. 

Mr. W. FENNELL said he was convinced that two things were necessary 
before it was advisable to push electric cooking : (1) A suitable tariff, and 
(2) an electric oven at £4. They had at Wednesbury, the ‘ Norwich 
system "' for private consumers, i.e., 10 per cent. of the annual rateable 
value plus Id. per unit in winter and jd. per unit in summer. He thought 
the lower summer rate was equitable, because anv reasonable summer 
load would not increase standing charges and was advisable because they 
wanted to encourage the summer cooking load. Having provided the 
proper tariff, he was now waiting for the manufacturer to come along 
with the oven. When he saw the oven, he should push electric cooking. 
It was useless to offer an oven for hire at £1 per quarter (and that was 
necessary with the £12 to £15 outfit), while the gas authorities offered the 
equivalent at 3s. 6d. He thought it inadvisable to push complete electric 
cooking stoves, because water-boiling by electricity was uneconomical, 
and to combine this with the oven was sure to cause the whole apparatus 
to be rejected in an industrial district. He had had two years home 
experience of electric cooking, with both the types of oven described that 
night. They both cooked splendidly, and he did not know what good 
cooking was until thev had the electric oven. He would not change 
back to coal or gas. He was bound to admit that the hot-plate portions 
were not used (he could not face the bill), so all the boiling operations were 
conducted on the top of the old gas range. He was, therefore, speaking 
from experience when he said '' Push the oven, and leave the boiling for 
the gas people." ‘There was another branch of electric ‘‘ cooking " which 
had hardly been mentioned that night, viz., table cooking. Hot-water 
jugs, afternoon tea kettles, toasters, &c., for use on the table were very 
successful, because large quantities of heat were not required. "They 
added a little to the revenue and greatly to the reputation of the elec- 
tricity supply. He thought it well, in view of the large space devoted to 
the percentage losses in weight (gravelv carried to decimal points) to give 
@ warning on this subject. He thought it unwise to make too much of 
the point, because it was easy for the other side to retort that this much 
vaunted saving in ‘‘ meat " was only a saving in water, which was not 
worth anything unless vou were going to sell again by weight. "There 
might be some very valuable and obscure compounds driven off as well, 
but he did not think anv of them could prove that there were. It would 
be better, therefore, to keep on safe ground by maintaining that cooking 
in & electric oven was very simple, reasonable in cost, and that the result 
was & cooked article, whether meat or pastry, which was far superior to 
that produced in coal or gas ovens. 


FURTHER DEVELOPMENT [OF ELECTRIC FURNACES 
FOR HEATING BARS AND BILLETS.* 


BY T. F. BAILY. 


In a previous Paper (see THE ELECTRICIAN, Vol. LXVIII, p. 751) the 
writer described the development of an electric furnace tor heating 
bars and billets, and gave data from tests mede at that time. The 
present Paper describes the development that has been carried on in 
this branch of electric heating since the tests mentioned above. In 
September, 1911, the Electric Furnace Co., the organisation con- 
trolling the furnaces described, installed & laboratory for testing and 
demonstrating the furnaces to bo later described. The equipment 
is housed in a special building end affords adequete space for the 
necessary tests end demonstrations. The electric equipment con- 
sists of a 200 k.v.a. single-phase 400-volt to 20-volt transformer, à 


* Abstract of a Paper read before the American 


Electro-Chemical 
Society. gi d 
l 


. 


1053 


switchboard with radial switches, and the necessary volt, ampere, 
watt, power factor and recording watt-meters. The temperature 
measurements are made with a Brown platinum-rhodium couple 
indicating pyrometer, mounted on a bracket adjacent to the switch- 
board. 

The first furnace constructed was lined with chrome brick and 
chrome ore, and had a rated capacity of 60 kw. with a designed 
voltage of 110. The furnace was run for a period of 12 days, and a 
marked lowering of the voltage was noted from day to day, begin- 


ning with 150 volts 400 amperes, when the furnace wes started, and 
dropping gradually until on the eighth day the voltage had to be 


reduced to 20 volts in order that the power should not exceed 60 kw. 


This irregularity of electrical conditions was, of course, not per- 
missible, so the furnace was cooled for examination. 
it was found that the chrome lining had fluxed with the coke, making 
a material extremely hard and tough to break when cold, although at 
furnace temperature (3,000? F. — 1,650*C.) this material was à pasty 
mass. 
being less than 30 per cent., which was due in part to the use of fire- 
clay brick for the furnace walls, these being walls 20 in. thick. As 
it was obvious that chrome was not the material for lining. its use was 
abandoned, and two new furnaces of 15 kw. capacity each were con- 
structed, the first with a silica brick lining, the second with a lining 
of Grecian magnesite brick end ground Grecian magnesite. These 
furnaces were run for a period of 10 days each, at varying current 
consumption ranging from 10 kw. to 50 kw. Both linings held up 
well, and while furnace temperatures of over 3,200°F. were mèin- 
tained at times in each of the furnaces, neither lining completely 
failed during the run. The Grecian magnesite lining withstood the 
temperatures better and did not flux with the carbon core, While ths 
silica lining fluxed slightly ; consequently the magnesite hning was 
fixed upon for use in the larger furnace now to be more fully deseribed. 


On inspection 


Further, the thermal efficiency of this furnace was very poor, 


The dimensions of this furnace were 56 in. wide, 45 in. front to 


back and 42 in. high, and it was designed for 60 kw. when heating 
240 lb. of metal per hour. The wall loss was calculated at 30 kw. 
per hour. These figures checked very closely, as the wall loss with à 
ruling temperature of 2,650? F. was 28 kw. and the metal heated was 
280 lb. with 66 kw. in one hour's time, this giving a figure of 4 lb. of 
metal per kilowatt-hour. 
of 50°F. to 2,350°F. Under the above conditions the furnace had a 
thermal efficiency of approximately 50 per cent. 
this furnace was entirely satisfactory; from a starting voltage of 


The metal was raised from a temperaturo 
The voltage of 


150 volts the voltage was rapidly reduced to 60 volts, the current 


flowing at this voltage with a temperature of 2,650°F. was 1,000 
amperes and a power factor of 0-98. This current and temperature 
condition was maintained for hours at a time when heating metal. 
When no metal was being heated, the current was reduced to 46 volts 
600 amperes, with a power factor of 0-98, and the temperature in the 
furnace was maintained at 2,650°F. (1,454°C.) as previously men- 


tioned. When this furnace had been run for 13 days the top was 
removed and the interior inspected, and the following observations 
noted: The contact between the resistance body and the electrodes 


was perfect, there being no arcing or trouble of any kind. The con- 


tact between the electrodes, which were 4 in. by 6 in. carbon, and tho 
strended feeder-cables was made with bronze clamps and Dossert 
cable-lugs, and gave no trouble whatever. A tendency of the elec- 
trodes to burn at the point of entering the furnace walls was corrected 
by using two 3 in. round electrodes in place of one 4 in. square, end 
placing 2 sheet iron sleeve over the outer end of these electrodes to a 
point at least 8 in. inside the furnace wells. The clamps were then 
placed over the sleeve and electric connection made from clamp to 


| electrode, the current going through this protecting sleeve. This 


arrengement effectually prevented the oxidation of the electrodes at 
this point. The electrodes in contact with the resistance material 
showed no reduction in size whatever—in fact, were of slightly in- 
creesed size, owing to particles of the carbon resistance material 
adhering to the electrodes. The coke or resistance material, com- 
posed of 4 in. to d in. crushed coke, wes completely converted into 
graphite, and lay in a compact though not herd mass in the core of 
the furnace. 

The Grecian magnesite lining hed eroded to a depth of bout 1 n. 
on sides and bottom, where in contact with the coke, but had not 
fluxed with the coke at all. This lining was then repaired by adding 
a 2 in. laver of Grecian magnesite, mixed with water, so that it would 
hold to place until the resistance material was putin. On heating the 
furnace to temperature this magnesite cintered into place without 
trouble. Since this repairing, the furnace has run about 30 days 
with great regulerity, and the linings are apparently in excellent 
condition. The cost of the magnesite for such repairing as noted 
above was about 8s., and required about three hours for one man to 
do the work. This low cost of repairs was exceedingly gratifying 
as compared with the high cost of refractory repairs in oil furnaces. 
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pages, including maps. The price is 1s. nett, postage 13d. extra. 


Reduction on quantities for presentation to Trade Customers, &c. 
A small Pocket Lens is supplied, price 2d. net. 


“THE ELECTRICIAN” SERIES OF 
STANDARD ELECTRICAL BOOKS 


ean be obtained of all Booksellers at Home, $n the Colontes, and Abroad. 

“ Tug Evactrician” ErgCTRICAL TRADES' Directory AND HANDBOOK Published 
annually in February, corrected to mid-February. Established 1882. A very 
valuable advertising medium, covering the entire Industry. Subseription price 
Ae ni is received im advance up to Jan. 31st in each year for the next followin ng 

tion) 8s 6d. nett, postage 9d. extra. Price, after Jan. 31st, 15s. nett, postage 9 
re Postage of all copies to British Colonies, i to Europe. 2s } to U.S.A., 
à. A , to other countries, 2s. 6d. Digest of Contents of the 1912 Edition post free on 
epplication. 

ELECTROMAGNETIC THEORY. By Oliver Heaviside, Vol I, Price 12s. 6d, Vol. II. 
Price 12s. 6d. Vol. 111. Now Ready. 21s. nett. 

By R. A. Houstoun, M.A., D.Sc., Ph.D. 35s. nett. 


Stupies IN LicuT PRODUCTION. 
. Now Ready. | 
COMMON BATTERY TELEPHONY SIMPLIFIED. By W. ATKINS. 3s. nett. Now Ready. 
ELECTRICAL ENGINEERING FOR MECHANICAL AND MINING Encingers. By H. J. S. 
Heather, M.I.E.E. Now Ready. 95. nett. 
1C CRANES: THEIR DnsiGN, CONSTRUCTION AND APFLICATION. By H. H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad, 1s. 8d.) 
Evactric LAMPS AND Ergc7mic Licutino. By Prof. J. A. Fleming. 6s. nett. 
ELECTRICITY Meters: TusiR CONSTRUCTION AND NASEMENT, By C. H. W. Ger- 
hardi.  Profuse!y illustrated. Price 9s. nett. ; 
Ecectricity IN Horticucture. By Prof. S. Lemstrom. Illustrated. 3s. 6d nett. 
Rapio-Activity. AN ELgMENTARY TREATISE, FROM THE STANDPOINT OF THE DIS- 
INTEGRATION THEORY. By Fredk. Soddy, MA. Price 6s. 6d. nett. 
Motive POWER AND GEARING FOR ELBCTRICAL MACHINERY, Sy E. Tremlett Carter, 
« CE,M.I.E.E Revised by G. Thomas-Davies, A.M.I.E.E., F.C.S. Price 6s. 6d. nett. 
MAGNETIC INDUCTION IN IRON AND OTHER METALS By Sir J. A. Ewing, F.R.S. 
Price 10s. 6d. (Price 6s. 6d. 
PRACTICAL Notes ror ErgcrRICAL Stupents, By A. E, Kennelly & H. D, Wilkinson. 
A Pocket Book or ELECTRICAL EwaGiNggRINO FogmMuLAm. By W, Geipel and H. M. 
Kilgour. Price 7s. 6d. nett. 
ELmBcTRicAL TESTING FOR TELEGRAPH ENOINEERS, By J. Elton Young, New Edition 
in preparation. 
STUDENTI’ GUIDE To SUBMARINER CABLE TgsriNQ, By H. K. C, Fisher and J, C. H. 
Darby. Price 7s. 6d. nett. 
BIGNALLING Across Space WiTHOUT Wires! Tug Worx or Hertz AND Hrs Succes- 
sors. With new Chapter on Tuning. By Principal Sir O. J. Lodge. Price 5s. nett. 
THe Art or Evacrrocytic SEPARATION OF Matas. By Dr, G. Gora Price 10s. 6d. 
ErgcTrRO-CHBMisTRY. By Dr. George Gore. Price 2s. [Price 7s. 6d. nett. 
BaeiNNER'S MANUAL or SUBMARINER CAB_e Testina ann WorKINGa, dy G. y Baines. 
Carson MAKINO FOR ALL EL&CTRICAL F'URPOSES, By Francis Jeni. Price lOs 
"Tue ELECTRICIAN" Hanoy Wing TAgLRS FOR THER Pocxar, By P, B. Dowá A Wh. Ez, 
A.M.I.Mech.E. Price 2s. 6d. nett. 
Tu" MANUFACTURE oF ELgcTRIC Licht Carsons. Price ls 6d, 
THs LOCALISATION oF FAULTS IN EL8SCTRIC LIOHT CABLES. By P, C. Raphael, New 
Edition tn preparation. 
Tug STEAN-ENOINE INDICATOR AND INpICATOR Dracrams. Edited by W, Worby 
Beaumont, M.1.C.E., M.I.M.E., &c. Price 6s. nett. 


appear next week.) 


The remainiug portion of this list of “THs ELBcTRICIAM " Ssrigs OP Books will- 


ELECTRICITY SUPPLY TADLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician” for Jan. 3. ThisSupplement 
consisted of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with our issue of Jan. 10. Table I., Electricity Undertakings 
with nc Tramway Load, was published with the issue for January 24; 
and Table Ia., Electricity Undertakings taking Supply “in Bulk,” 
and Table IL, Electricity Undertakings with both Lighting and 
Traction Load, were published with the issue of ** The Electrician” 
for Jan. 31. With the issue for Feb. 7 a complete Alphabetical 
Index to Tables I. to VI. was published; and the series was com- 


. pleted by the publication on February 21 of Tables VII. and VII., 


dealing with Electricity Works, Tramways and Railways in the Colonies 
and some e places abroad. 


IN owr READY. 
Vol. LXIX. of ‘Tume Exvxorniciax.” Bound in Publisher's covers, 
Price 17s. 6d. P U.K. ls. extra, abroad 2s. 6d. 


vis — — x. —— — — ———— 


Cases for binding Vol. LXIX. now ready, price 28.: p 28.: post free, 2s. 3d. 
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DEVELOPMENTS IN STREET LIGHTING. 


The Paper read last week before the Institution of 
Electrical Engineers by Messrs. S. L. Pearce and H. A. 
RarcurrEr on “ Recent Developments in the Street Lighting 
of Manchester " is welcome for two reasons. Firstly, it 
puts on record the results obtained in the competitive 
installations of gas lighting and electrie lighting, which, 
together with the reports of Messrs. Jacques ABAvY and 
HavpbN Harrison, permit the engineer to form a very fair 
idea of what the two systems can do. Secondly, the 
Paper gives some interesting details of work undertaken in 
order to improve the results obtained with the arc lamps 
that were employed in this experimental installation. With 
the first topic we dealt at some length in Tug ELECTRICIAN 
of November Ist. last year, so that we need not return to 
the matter here. 

In the present instance an attempt has been made to we 
clear globes for the arc lamps. By so doing there is a gain 
in efficiency and the polar curve can be more readily adapted 
to the requirements of street lighting; but other difficuities 
are introduced which become noticeable at once when 
comparison is made with high-pressure gas lighting. One 
of the advantages of the flam? lamp with opalescent 
globes is that the apparent source of light is comparatively 
large and the light emitted per unit area correspondingly 
low. A sense of glare is thus avoided. If clear globes are 
used this advantage is lost, as the source of light becomes 
much reduced in area. | 

In this respect the high-power gas lamp is at som? advan- 
tage, as three mantles are genera!ly used. Each mantle in 
itself is a source of considerable area, and where three are 
united in one lamp the total luminous area is quite large. 
Apart, then, from any reflectors that may be adopted, such 
lamps have more or less freedom from glare, and result in à 
certain softness of shadows in their immediate neighbour- 
hood. These effects may he slightly improved by reflectors. 
though, as a matter of fact. the gas lamp does not lend itself 
very well to modification in this way. 

The qualities of the flame arc as a source of light are 
slightly improved by the economiser which is generally 
placed immediately above the arc itself ; but the usual form 
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of economiser cannot be considered good from the point of 
view of throwing the light in the direction where it is most 
required—that is, at angles of, say, 15 deg. to 25 deg. with 
the horizontal. Possibly matters might be improved in this 
respect by modifying the shape of the economiser and 
extending it in the form of a reflector. 

The method adopted by the authors is to etch the lower 
surface of the outer globe and to grade the etching so that 
the glass is most opaque for the largest angles from the 
vertical. Even if such globes cannot be purchased, there 
seems to be no difficulty in carrying out the process. The 
effect of the treatment is to give a very much better polar 
curve than is otherwise obtainable. The authors do not 
state definitely how such lamps compare with those having 
opalescent globes. The result must certainly be more 
efficient because a great part of the globe is clear, but it is 
not stated whether there is any sense of glare. As regards 
the plain opalescent globe, this must give a lower intrinsic 
brilliancy than the partially frosted globe as a whole, lower 
indeed than any gas lamp, but the polar curve must be 
rather uniform, and therefore less suitable for street 
illumination. 

The authors touch lightly upon the question of the 
height of the plane of reference in measuring horizontal 
illumination. A height of 3ft. 3in. is commonly used, 
apparently because this is the equivalent of the metre, but 
why the metre should be adopted is by no means clear 
except that it is a round figure. The authors adopt a 
height of 3 ft. 3in. and also use a height of 5ft., which 
seems inconsistent. We fail to see any legitimate reason 
why any height should be adopted. On the other hand, it 
would seem much more sensible to take the street level. 
Horizontal illumination is required for seeing obstruc- 
tions on the street surface, not objects 3 ft. 3in. above the 
surface. It is the vertical illumination that is required for 
discriminating objects at a height, such as house numbers, 
&c. Moreover, at points distant from the lamps, the illu- 
mination varies directly as the height of the lamps. Con- 
sequently if the reference plane is at a height of 3 ft. 3 in. 
or more, an empirical factor is introduced which really has 


nothing to do with street lighting, and causes curves to be 


obtained which are not comparable with one another when 
the lamps are of different heights and at different distances 
apart. We suggest therefore that this irrational method 
should be dropped and that results should be reduced to the 
level of the street surface. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE BLECTRICIAN Offices, pot 
free, on receipt of published price, adding 3d, for books published under 38, Add 
10 per cent. for abroad or for toreign books.) 


— a 
Electricity and Magnetism. By S. G. Srartina, B.Sc., ARCS. 
(London, 19,2: Lo igmans, Green & Co.) Pp. 533. 7a. 01. net. 

New text-books on the subject of electricity appear in a 
continuous stream, but they are mainly of an elementarv 
character. The book before us is intended for the advanced 
student, and in it the author sets forth an exposition of our 
knowledge of the subject up to the present time. The advent 
of a book with this larger scope is a noticeable event ; it is no 
easy task to undertake. The numerous discoveries of first- 


rate importance which have been made in the last 10 or 15 
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years have opened up fresh fields which have been vigorously 
explored. Fundamental extensions of the groundwork of 
theory have been made, new suggestions have appeared and 
disappeared, and it is a question how far stable equilibrium 
has yet been attained. 

Pick up the corresponding book of nine or ten vears ago, and 
you find electrons, canal rays, radioactivity, the Zeeman effect, 
. X-rays, all packed into one short chapter. A right perspective 
requires a very different treatment to-day. There is not 
only the question of relative proportion, but also of the scale 
of treatment profitable to adopt in the interests of the student. 

There is much upon which to congratulate the author in his 
handling of the problem. As will be seen from the number of 
pazes, the book has been confined within reasonable limits of 
size. The older, well-established work has been adequately 
treated and brought up to date. This portion is contained 
mainly in the first 13 chapters. As exemplifying the attention 
paid to later work, we may instance the inclusion, amongst 
instruments, of Callendar's radio-balance and the Grassot 
fluxmeter. On the side of mathematical treatment, we coni- 
mend the introduction of the complex quantity. which is 
applied to the problems of alternating currents of low fre- 
quency, of telephonic frequency, and of the very high fre- 
quencies at which radiation becomes important. In regard 
to the treatment of the propagation of electric currents in tele- 
graph and telephone circuits, it is difficult. to see why reference 
should have been omitted to Pupin’s method of loading cables 
by coils in series, or to the suggestion of S. P. Thompson of 
coils in parallel within the cable. | 

The definition of “curl” (in Chapter IX.) is incorrectly 
given. If the term is to be introduced, it would be well to show 
it in application, sav, to the Maxwellian equation in Chapter 


One wishes that, in referring to the moving-coil galvanometer, 
the author had made mention of the name of Lord Kelvin as 
well as of D'Arsonval. We should have li ked to have seen 
attention directed in Chapter X. (Magnetic Properties. of 
Materials) to the work of Pierre Weiss using intense magnetic 
fields. On the other hand, we note gladly the inclusion in the 
book of an account of the late Prof. Curie's work. 

The second portion of the book is in three’ chapters, on 
Conduction in Gases, Radioactivity, and Klectrons. These 
chapters contain an excellent statement of the modern work. 
One's criticism would have to be almost entirely directed to 
omissions, and one cannot refrain from making one or two. 
The references to the work of Ramsav and of Rutherford on 
the production of helium from radioactive bodies might have 
been more explicit ; they seem to imply that the fact of the 
production of helium is only indirectly inferred. Again, no 
reference is made to the valuable work of O. W. Richardson on 
thermions. And in regard to the nature of X and y-rays, at 
least a reference might have been made to Prof. Bragg’s views. 
There are problems connected with X-rays, for example, 
the relation of amount of ionisation to intensity of the rays, 
which have yet to be satisfactorily explained. 

Distributed throughout the book, at the foot of the page, 
will be found full references, nearly 300 in number, to original 


Papers. The advanced student must do much reading for 
himself. The teacher can only hope to call attention to the 


salient points, and to maintain a right perspective in the mind 

of his pupil : so, too, with the text-book. This feature of the 

present book is an undou btedly valuable one. and one that, it 

seems safe to predict, will be found in every future treatise on 

the subject of electricity. D. 0. 

Studies in Radioactivity. By W.H. Brace. F.R.S. (London, 1912: 
Ma m llan & Co.) Pp. x. c 195. 5. met. 

Those who wish to have a readable and even entertaining 
account of certain aspects of radioactive research should read 
this book. ,Its attraction hes in the personal note which is 
dominant throughout. The author is interested, and, there- 
fore, interesting. He deals with the passage of the various 
"rays" through matter—a, 2, y and X-rays. In roughly 
historical succession we hear of the " range-finding " appa- 
ratus, the laws of stoppage and recombination, the scattering 
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and absorption of f-rays, and, finally, the characteristics of 
y-tays and X-rays. It is here that the author evidently enters 
upon his real subject, and propounds the “‘ corpuscular " view 
of both these radiations which of late years he has defended so 
eloquently, and, on the whole, successfully. He holds that 
X-rays are not ether-pulses, but neutral doublets, such as 
would arise if a (negative) electron were to combine with a 
(hitherto undiscovered) positive electron. 
is practically no loss of energy when the X-ray is born. All the 
energy possessed by the flying electron which gave rise to it is 
found again in the X-ray. The latter does not produce much 
ionisation itself. Its only capacity is that of expelling an 
electron from an atom. It can only do this once, and in doing 
so it loses all its energy, which is transferred to the electron 
expelled. The latter can ionise a large number of atoms, and 
lose its energy in successive stages, as is done by the a-rays, 
whose luminous ionisation tracks in supersaturated air have 
been made visible by C. T. R. Wilson's recent elegant method. 
It is interesting to note that-this conception of a “ quantum 
behaving like a neutral pair” suggested itself to the author 
quite independently of the Einstein-Planck-Stark theory of 
light-quanta. He confesses, in fact, to having cherished 
* hopes of proving that no connection existed between the two 
kinds of radiation" He now, however, looks forward to a 
more comprehensive scheme in which the light wave and the 
corpuscular X-ray may appear as the extreme presentments of 
some general effect. In the present stage of rapid theoretical 
evolution the book comes as an opportune addition both to our 
store of facts and our knowledge of their theoretical bearings. 


POWER SUPPLY ON THE RAND. 


BY. A. E. HADLEY. 


Summary.—Particulars are given of the Victoria Falls and Transvaal 
Power €o. and of the history of electric power supply on the 
Rand, Details are given of the transmission system. and of the Rosher- 
ville power station, together with some account of the sub.statio.18 and 
a compressed air supply scheme. 


Formation of Company.—The Victoria Falls and Transvaal Power 
Co. was formed at the end of 1906, with the object of supplying 
power in South Africa and Rhodesia and of acquiring the concessional 
rights to develop the Victoria Falls. Under the original proposal a 
supply to the Rand was to be given partly by transmitting power 
from the Victoria Falls 700 miles distant, and partly by steam- 
generating stations located on the reef. The increase in the coal 
supplies in the Transvaal bringing about a reduction in the price of 
local fuel, the necessity for starting operations without any delay, 
and the objections raised by various vested interests to the importe- 
tion of power from outside the Colony were among the principal 
reasons for delaying the development of the Falls until the popula- 
tion of Rhodesi increases or until the demand in South Africa for 
manufacturing sites with cheap electric power available justifies the 
expenditure. It was therefore decided to supply the Witwatersrand 
from steam plant using local fuel. 

Electric Power on the Rand.—The Victoria Falls Co. ultimately 
took over the two existing supply companies in 1907, and purchased 
the Vereeniging wavleaves, at the same timo entering into an agree- 
ment for the right to establish a power station at Vereeniging. In 
1907, pending the installation of modern plant, & supply totalling 
4,00) kw. was given from the existing steem stations which had been 
purehssed. Tne demznds for power hve increased so quickly that 
it has throughout been the grestest difficulty for the Company to 
raise capital end instal plent rapidly enough to satisfy the demand. 
The peak load of the combined undertaking has reached 88,000 kw., 
and the sles average 1,350,000 units per day. These figures 
include the seles of compressed air by the Rand Mines Power Supply 
Co. to 10 mines. Tho air units represent practically the same amount 
of energy as if these 10 mines had converted their compressors to 
electric drive 2nd purchzsed electricity. When tho further demands 
for power which have already been notified are met by the plant now 
on order, the sales will reach 2,000,000 units daily. The monthly 
load factor, based on the hour of maximum output, varies from 
70 to 74 per cent. 

The supply is furnished to all mining consumers at 2,100 volts and 
525 volts. The necessary step-down transformers and switchgear are 


He shows that there. 


Name of Total capacity of | Steam-driven | Extensions 
Seren electric generating jair compressors in 
i plant installed. installed. progress. 
Brakpaa ............ Two 3,000 kw.scts 
Simmerpan ......... | Six 3,000 ,, - EE 
Rosherville ......... Five 10,000  ,, Six 3,500 kw. | Three 7,000 kw. 
machines steam-driven 
air com. 
Vereeniging ...... .| Four 10,000-kw.set m 
Extensions in 1913 ied Two 10,000 kw. 
| sets. 
Totals ......... | 114000 kw. | 21000kw. | 41,000kw. 


and in progress, 176,000 kw. 


Total capacity of plant installed 


provided by the power company, while the consumer supplies the sub- 
station building and pays the power company e sum equal to 2 per 
cent. of the power bill to cover the losses in the step-down trans- 
formers, the stendard price in mining contracts covering not less 
then 12 yeers is 0-525d. per unit, gs long es the monthly load factor 
is 4bove 70 per cent., the logd factor being based on the hour of 
ni:ximum consumption. The introduction of these prices on tho 
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Fig. 1.—AsNcHor Mast. 


and hss reduced the cost of power to the mines by 40 per cent., and 
has reduced the cost of production of gold by an amount varying 
from sixpence to a shilling per ton of ore milled. It has further ` 
resulted in considere b!e saving of capital expenditure on plant, which 
in the case of x new mine may amount to £100,000. The area over 
which a power supply hed to be given lies within a strip about two 
miles broad and stretching 50 miles from east to west. The total 
power used by the mines gt the present time is estimated at about 
400,000 H.P. The town of Johannesburg, which has its own electric 
plant, is situeted about the middle of this strip, while the township 
of Germiston, » bout nine miles to the east, is supplied by the Compeny. 
The local water supp!y conditions restricted the choice of the station 
sites to certain ertificiel lakes situated along the reef and to the Vaal 
River, which runs parallel to the reef and is 35 miles south. 

Power Stations.—Power plants aggregating nearly 180,000 kw. 
have been installed in, or are under construction for, the stations 
enumerated in the above table. 4 

At Robinson Central air station there are also six electrically-driven 
air compressors each of 3,500 kw. capacity. At all stations steam 
turbo-electric generating sets are employed and produce three-phase 


- * Abstract of a Paper read before the Institution of Electrical Engineers. ( energy at 50 cycles. Step-up transformers raise the generator 
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pressure to 40,000, 20,000, or 10,000 volts, and their interposition 
gives additional security to the machines against pressure rises. 
This method, in which the generator voltage is optional, gives the 
further advantage of.enabling the stators to be constructed with 
bar winding having one bar per slot. 

The main system of transmission is effected by means of 40,000-volt 
overhead lines stretching practically the whole length of the reef. 
At the present time, however, the western extremity is working as a 
20,000-volt distribution line. Where the load is most dense the 
transmission system consists of two rows of towers each arranged to 
carry two circuits. The 40,000-volt transmission system is fed at 
four points, namely at Brakpan, Simmerpan, Rosherville, and at 
Robinson Central, where the supply from the Vereeniging station 
joins the reef. In addition to these distribution stations the trans- 
mission lines pass through two further distributing centres at Hercules 
to the east and Bantjes to the west. From these six points distri- 
bution networks, laid out as ring mains, supply the various sub- 
stations onthe mines. The three eastern distribution stations supply 
the system through 10,000-volt overhead lines. The central portion 
of the area is served by an underground 20,000-volt cable system, 
and the western distribution network, as previously mentioned, is 
working at 20,000 volts by overhead lines. The Vereeniging station 
is connected to the Rend by an 80,000-volt lino approximately 35 


Guard Vires 
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miles long, terminating at the Robinson Central distribution station, 
where the pressure is trensformed to either 40,000 or 20.000 volts, 
these pressures being also couplel together through transformers 
aggregating 16,000 k.v.a 


80,000-volt Pole Line. — This line consists of two rows of lattice 
steel masts equipped with four circuits of s:randed copper, each 
conductor having a section of 60 sq. mm. and carrying three earthed 
guard wires above the conductors. Every fourth mast (commonly 
called an anchor mast (Fig. 1) is of sufficient strength to take the 
full strain of the conductors in è lcterel direction ; end the three 
intermediate masts (Fig. 2) are designed to take the strain due to 
wind pressure in a direction transverse to the line. Extra anchor 
masts are also used whenever the line ch»snges its direction, and at 
railway crossings. A special end tower is used et the ends of the linc. 
The masts arc normally spaced 500 ft. sport. The anchor masts 
have an overall height of 71 ft. 6in., the lowest cross-arm being 
34 ft. 6in. from the ground. On these masts the conductors are 
placed vertically above each other, and are separated by a distance 
of 9 ft. Each mast was required to deflect } in. at the top when sub- 
jected to a horizontal pull of 4} tons applied 44 ft. from the"ground 
et an angle of 30 degrees from the line direction. The intermediate 
masts when carrying the weight of the insulators, conductors, and 
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guard wires, were required to give a temporary deflection at the 
top of # in. when subject to a horizonte! pull of 35 cwt., applied 
35 ft. from the ground and at right angles to tho line direction. 
The conductors on these masts gre arranged three on each side, in the 
shape of an equilateral triangle having sides 8 ft. long. The lowest 
support for the conductors is 34 ft. 6 in. from the ground, and a 
10 ft. sag is allowed so that the lowest part of any conductor is never 
less than 24 ft. 6 in. from the ground. All masts are provided with a 
safety screen to prevent any possibility of men working on one circuit 
coming into contact with the circuit on the opposite side of the pole. 
This screen consist of a rectengular steel framework interlaced with 
galvanised steel wire-netting. 

The 80,000-volt insulators used are of tho dise tvpe, 10 in. 
diameter, and connected 6 in series at each suspension and mnm 
point. Before erection cach insulator is subjected to a mechanical 
stress of 1} tons, and while in this condition is tested to 60,000 volts 
for 5 minutes. The latest type of 40,000-volt transmission line is of 
a similar design, but pin insulators are employed on the intermediate 
lattice masts, and 4 discs are used in each string of insulators on tho 
main towers which take the lateral strain. All the 20,000-volt 
cables have circular conductors of 100 sq. mm. section, and are paper- 
insulated, lead-covered, and armoured. Each cable is capable of 
transmitting about 7,000 k.v.a. The cable wes specified to stand a 
test pressure at the factory of 50,000 volts, and a test pressure of 
40,000 volts for 10 minutes after laying. 

All transmission and distribution circuits, with the exception of the 
long-distance 80,000-volt lines, are equipped with the Merz-Price 
balanced relay system for automatic switch control, without which a 
reliab'e supply on the ring main system could not have been given, 
and the more expensive radial type of network would have been 
necessiteted. This balanced relay system is also employed for the 
protection of all transformers and for the large generators. The 
pilot wires for operating this system on the 40,000-volt transmission 
lines are combined with telephone circuits in a lead-covered cable 
suspended overhead, while on all distribution networks (both over- 
head and underground) combined pilot and telephone cables are laid 
underground. A complete telephone system has been installed 
connecting up all points on the transmission and distribution system 
and the residences of the staff. A special feature of the lay-out of 
the telephone system is the arrangement whereby the control of 
ell switching and the control and regulation of load, voltage, power 
factor, and other operating conditions, are in the hands of the control 
depertment. Great importance is attached to the organisation 
whereby the control of the whole system when in operation is in the 
hands of this department, thereby greatly increasing the sefety both 
of the engineering staff and of the supply. By means of the arrangc- 
ment of the telephone system, mentioned above, onc contro! engineer 
or load despatcher is responsib!e for all routine switching and linking 
carried out at any point on the electrical system during his shift, and 
under the regulations no switching can be carried out without his 
consent. The load despatcher, as soon as any switching has been 
carried out, adjusts a large diagram in the control room so that it 
shows every connection on the system. The atmospheric conditions 
on the Rand are in many ways abnormal, both in summer and winter. 
During the winter violent wind and dust storms are encountered, 
while for six months during the summer (from September to April) 
the reef is the centre of frequent and violent lightning storms accom- 
panied by heavy rain and sometimes phenomenal hail. Fortunctely 
there is no troub'e from ice, end snow-storms are &!most unknown. 
The Rand, which is the watershed of that part of South Africa, is 
probably about the worst district in the world for lightning. the 
altitude of Johannesburg being 5.700 ft. At this altitude tho renge of 
temperature is very lerge, and rapid changes in temperature occur, 
disturbing the atmospheric conditions. The tots] number of light- 
ning storms pessing over different sections cf the svstem durirg the 
last season (which lasted for 182 days) amounted to 199. Most 
careful daily records and observations gre taken of :! atmospheric 
disturbances, and these records show that lightning is encountered 
on an averege on one out of every three days. Every storm exerts 
some influence of greater or lesser severity upon the overhesd 
system, but year by vear the number cf troubles caused have been 
largely reduced, so that interruptions to supp!y zre now infrequent, 
and the loss of spparatus seldom takes plece. As a general rule the 
effect of lightning is brought about through an induced effect on the 
overhead lines setting up a high-frequency surge. Experience gocs 
to prove thet the intensity of the induced effect is in the majority 
of cases localised to some pert of the transmission line, end only in 
the minority of cases does it reach the end of tho line with its full 
severity. Further,it is quite à rare, though not unknown, occurrence 
for the line to be actually struck by lightning; and it is possible, 
though not determined, that this may bo the result of the earthed 
, guard wires. 
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The means whereby the effects of lightning have been prevented in 
the great majority of cases from disturbing the system are mainly : 
(a) the employment of earthed overhead guard wires ; (b) earthing the 
neutral of cach separate section of the system; and (c) by careful selec- 
tion and adjustment of lightning arresters to deal with the different 
conditions arising. When the supply was first started, four years 
ago, & considerable amount of overhead transmission line whieh was 
not provided with guard wires was taken over from the old company, 
and the neutral of the system was also not earthed. Little eccurete 
information then existed regarding lightning erresters, consequently 
many interruptions of the service occurred and apparatus was 
frequently damaged. In analysing the effects of any lightning dis- 
turbance, it has proved difficult to trace detinitely the effect. of any 
individual protective apparatus. Experience has shown, however, 
that the guard wire constitutes one of the most efficient svstems of 
line protection, and contributes largely to successful operation during 
storms. During the earlier lightning seasons the neutral of the'svstem 
was not carthed, and unquestionably meny interruptions end much 
loss of apparatus resulted from not emploving this system. One of 
the troubles caused by lightning is occasioned by the arcing-over of 
insulators, which with an insulated system having considerable 
capacity to earth generally results in an intermittent arc to eerth, 
thereby setting up dangerous surges in the system. These surges 
lead to cumulative trouble and cause discharges on the arresters of 
the other two phases, increasing in severity, until finally a second 
flash-over takes place (generally at the arrester geer itself) and short- 
circuits the phases. By earthing the neutral through a resistance, 
any arc to earth is immediately isolated by the operation of the 
Merz-Price bzlanced relay system, and the erresters are not called 
upon to continue operating. <A star-delta transformer is employed 
for earthing to avoid disturbance to telephones. Since the neutral 
of the system was earthed it has been found that in the majority of 
cases where an arc has occurred over a line insuletor the fault has 
been isolated so rapidly as to prevent damzge to the insulator, and 
the line has been immediately put back into service by closing the 
switches. The number of pressure-rises on each of the phases with 
an earthed neutral has been found to be equal, and of 2,100 discharges 
recorded between October, 1910, and April, 1912, 33 per cent. 
occurred on each phese. The best combination of the number of 
horns, the spicing of are gaps, and the amount of resistance to eerth, 
had to be determined by experience and experiment. During last 
season seme aluminium arresters were installed, but no conclusive 
observations of their operations were obtained. This system, how- 
ever, hs b»en adopted for the protection of the 80,000-volt lines, as 
the experience on many systems in America has been largely in 
favour of this form of protection. Few troub'es have occurred from 
wind storms. Formerly, with en insulated neutral the passage 
of the wind over the wires produced merked static potentials relative 
to earth on the transmission lines, but the earthing of the neutral is 
an effectual sefeguard against this. 


Rosherville Power Station.—'The site of this station is at the Rosher- 
ville Dam, which is the largest lake on the Rand, being enclosed on 
the southern side by a dam. The coal-storage arrangements are 
very complete, the coal being discharged from a height of 14 ft. 
through the floors of 40-ton railway trucks into outside storage 
bunkers, under which coel conveyers are arranged. The whole 
structure is open, as roofing is unnecessary owing to the favourab'e 
clim-stie conditions. The conveyers, each capab'e of dealing with 
40 tons of coal per hour, run in tunnels under the external cogl store, 
and are fed with coal by gravity through shoots from the coe! pile 
above. These convevers are kept running practically continuously, 
allowing the internal coal bunkers in the boiler house to be of small 
capacity. An automatic tip is fitted over the bunkers, which tips 
the conveyer buckets when the coal in any particular bunker has 
fallen below a certain level. Weighing machines are installed in the 
conveyer tunnels, and the coal is weighed as it passes in the conveyer 
buckets. The coal has an average calorific value of about 11,000 
B.Th.U.’s per Ib. 

The large percentage of ash, viz., 18 to 25 per cent. of the coal, 
and the high load factor at which the plant is operated, necessitated 
a combination of boiler, superheater, and economiser, that would 
give the highest possible efficiency; gnd the high cost of white 
labour, and the inefficiency of that of the native, also required that 
the plant should be mechanically operated. In view of these con- 
siderations and the great cost of constructional work in South 
Africa, the ejector system of induced draught, originally devised by 
Mr. Pratt, has been adopted in all the power stations. Previous to 
the installations et Brakpan and Simmerpan, very little attention 
had been given to this method of boiler-house operation, and its 
adoption was in the nature of pioneer work. The system hes been 
found to give the utmost satisfaction. The boiler unit selected is the 
Babcock & Wilcox marine type, fitted with chain-grate stokers, 


each having an integral superheater and economiser. The boilers 
are arranged in two rows in each boiler house, with a centra! end 
common firing floor. Each boiler has a rated capacity of 32,000 Ib. 
of steam per hour at a pressure of 220 lb. with a temperature of feed 
water of 100°F., and is capable of producing 38,000 lbi of steam 
without undue forcing. The heating surface of the boiler is 5,520 sq. ft. 
of the superheater 1,720 sq. ft., and of the economiser 2.200 sq. ft. 
A six-hour test on one of the boiler units gave a combined efficiency 
of boiler, superheater, and economizer, of 80 per cent. 

The turbine room at present contains five turbo-generators eic 
of 12,000 k.v.a., and six steam compressors each having an input 
of 3,500 kw. ; three more steam compressors each taking 7.030 kw. 
are also being installed. The turbines are of the A.E.G. Curtis 
horizontal tvpe, having one high-pressure wheel with three rims of 
blades. The admission pressure at the intake nozzles is brought 
down from 220 lb. at a temperature of 300°-350°C. to about 20 Ib. 
with a superheat of about 20°C. In the low-pressure portion of the 
turbine, the steam is expanded through 12 stages. Both hend and 
motor regulation of the speed are arranged for. The stators of ezch 
of the 6-pole generators are bar wound, having one bar perslot. The 
machines running at 1,000 revs. per min. produce 50-cycle three-phase 
energy &t 5,000 volts, which is stepped up to either 10,000, 20,000 or 
40,000 volts, by transformers directly connected with the stator 
terminals. Substantial clamping is employed on the end windings 
of the stator so as to withstand short-circuits. The rotor coils are 
lined with metal casings before being attached to the rotor by dove- 
tailed grooves and wedges. The rotor carries a ventilating fan at 
each end. Each machine is provided with an air filter having an 
effective surface of fireproof cloth of 8,000 sq. ft., on account of the 
heavy dust storms. Each turbine set is provided with a direct- 
driven exciter, while a stand-by supply is also available from a motor 
generator and battery. 

The condensers have a cooling surface of 17,750 sq. ft. ; each sct 
has a centrifugal circulating pump of about 663,000 gallons per hour 
capacity, and a centrifugal air pump, both connected on one shaft 
and driven direct by a steam turbine. With the exception of certain 
electrically-driven pumps, all auxiliaries are turbine-driven. 

The generator transformers are connected by cab‘es to their corre: 
sponding generators, end are each of 12,500-k.v.a. capacity. Where 
larger transformers have been required, as for the last two sets at 
Vereeniging. twa transformers for each machine have been installed. 
The transformers et Rosherville «re of the shell type and w.:ter- 
cooled, the windings nearest the terminals being specially insulted 
to withstand between adjacent turns a pressure of 25,090 volts for 
5 minutes. A test pressure of 160,000 volts was applied to the wate 
of the windings. 

(To te con: uded.) 


E.H.T. TESTING PLANT FOR CAPLE WORKS. 


The Union Cable Company's new works at Dagenham Dock are. 
as befits its modernity, equipped in the most up-to-date style, a 
remark which applies without qualification to the 60.000-volt testing 
plant which we illustrate herewith. This plant was supplied by 
Messrs. Switchgear & Cowans. and the power for it is taken from the 
local three-phase supply mains at 220 volts, and is transformed to 
2.000 volts single-phase by the transformer shown on the right- 
hand side of Fig. 1. Single-phase current at 2,000 volts passes from — 
the secondary terminals of this transformer to the primary terminals 
of the Cowan-Still regulating transformer (shown in the circular tank 
adjacent to the three-phase to single-phase transformer). The 
output of the regulating transformer at the secondary terminals is at : 
any pressure from zero to 2,000 volts. This transformer feeds in 
turn the primary circuit of the high-tension transformer shown to the 
left-hand of the illustration and which gives out current at any pres- 
sure from zero to 60,000 volts in accordance with the position of the 
hand-wheel of the Cowan-Still regulator. 

The obvious advantage of this testing plant is that there are no 
running parts and no dirt or dust is produced by its working. The 
control of the voltage on the high-tension transformer is gradual 
from zero to full volts without any steps or jumps. The voltmeter 
rises steadily from zero to 60,000 volts as the hand-wheel is operated. 
For speed of manipulation the plant leaves nothing to be desired. 
as it is possible to pass from zero to full volts, or vice versa, in about 
10 seconds. If the test necessitates that the voltage should be 
applied suddenly the article to be tested is connected to the ‘bus bars, 
the regulator turned until the correct testing voltage has been 
obtained, and then the switch shown on the extreme right in the 
illustration is operated to switch off and switch on, as many times as 
may be required. . 
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We are informed that the overall efficiency of testing sets of this 
typeishigh. Inthe casein point the alternative suggestion before the 
. Union Cable Co. consisted of a three-phase motor-generator supplied 
with current at 220 volts at the motorside and driving a single-phase 
alternator, the latter being coupled directly to the primary of the 
high-tension transformer. With a set of this kind, provided with 
suitable regulators of the ordinary type, sufficient control of the high- 
pressure testing voltage can be obtained ; but although in this case the 
existing supply at 220 volts three-phase was in favour of the motor- 
generator equipment, the overall efficiency of the transformer 
equipment put forward by Messrs. Switchgear & Cowans was better 
than the motor-driving apparatus, In cases where high-tension 
single-phase can be introduced directly to the regulating trans- 
former there is a very marked saving, both in capital cost and also 
in efficiency by the use of the transformer equipment. 
shows the H.T. transformer removed from the tank. 
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Fia. ).—GeENERAL ARRANGEMENT OF E.H.T. l'esriNG PLANT. - 


The capacity of the testing set illustrated is 50 kw. The trans- 
formers are manufactured in all sizes, the smallest being of 1 kw. 
Testing with a 1 kw. set is usually performed by the regulating 
transformer only. Messrs. Switchgear & Cowans supply this size 
of transformer in a circular steel case provided with a lid, the cable 
connections pass through bushes, and when these have been made the 
lid is closed and, if necessary, padlocked. "The connections are single- 
phase. lf three-phase current only is available, current is tapped 
off between two phases. The regulator is designed usually to raise 
the initial pressure to four times its value, thus any voltage may 
be applied for testing purposes up to four times the working pressure 
hetween phases. 
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Fie, 2.— H.T. TRANSFORMER REMOVED FROM TANK. 


Reverting to the larger type, as illustrated, the terminals of the 
high-tension transformer are arranged in the manner shown in the 
accompanying diagram (Fig. 3), and the connections shown in thin 
black lines are made by inserting flat copper linksinto clips. As will be 
seen from the diagrams, testing may be performed at 10, 20, 30, 40 
or 60,000 volts, and a test may be taking place at 20,000 volts and 
another at 40,000 volts simultaneously. For tests of moderate 
pressure up to 10,000 volts six tests may be proceeding simul- 
taneously. At all voltages the operator has complete control by 
means of the regulating transformer. Fig. £ shows the elec- 
trical connections of the regulating transformer. Briefly, it consists 


Fig. 2 


cable. 
| would make some numerical computations with Dr. E. F. 


of a shell-type transformer with a movable core or rotor, the second- 
ary being wound half upon the ring and half upon the rotor. With 
the rotor in one position, one half of the secondary on the ring opposes 
the other half wound on the rotor, with the result that the secondary 
voltage at the terminals is ni. On turning the rotor through 
180 deg. the voltage becomes equal to the sum of the two halves 
wound on ring and rotor respectively. Intermediate positions give 
intermediate voltages. From this it will be seen that the rise is 


gradual throughout the whole scale. TN 


Fic. 3.—Di4AGnRAM oF H.T. CONNECTIONS, SHEWING 20,000-VoLT 
COUPLINGS. ALL COMBINATIONS 10,000 To. 60,000 CAN BE MADE. 


The application of this transformer for testing purposes is rather 
incidental, its true application being for feeder regulation, for which 
purpose the transformer is highly insulated. It is inserted directly 
into the line of any given feeder and boosts that feeder from zero to, 
say, 10 per cent. of the working voltage. The regulating trans- 
former can also be designed to boost positively and negatively. For 


Position of Maximum 
Secondary Pressure 


í Secondary Pressure 


Fic. 4.—CONNECTIONS OF REGULATING TRANSFORMER. 


example, if it is desired to maintain a constant voltage of 6,000 at the 
secondary terminals of the transformer, a voltage variation on the 
feeder of between 5,700 and 6,300 may be successfully dealt with by a 
standard 10 per cent. transformer wound for boosting in both 
directions, 


CORRESPONDENCE. 


BS | | 
THE THEORY OF THE THOMPSON CABLE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your issue of January 17th a letter appeared from 
Prof. J. A. Fleming, relating to the theory of the Thompson 
I waited some weeks, thinking that Prof. Fleming 


Roeber's formul:, and by thus gaining experience cause it to 
become superfluous for me to write an answer regarding this 
matter. This has not happened, however, and thus I am 
obliged to answer him. 

I agree that a * sweeping statement, unaccompanied by a 
shred of proof cannot be accepted," and I wish this procedure 
were adopted, not only in England, but in other countries as 
well. But I am convinced, for the following reasons, that 
my statement was not " unaccompanied by a shred of proof, 
&c." 

1. I believe that Thompson's shunted-coil theory is ** quite 
erroneous," Because each application of this theory has been 
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THE BALSILLIE WIRELESS SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. | 

SIR : I notice in your columns (THE ELECTRICIAN, January 
10, 1913, p. 679) a quotation from the “Australian Mining 
Standard ” giving an account of a patent granted to Mr. 
Balsillie on October 15, 1912, with respect to his system of 
wireless telegraphy. The description speaks of it as an arrange- 
ment wherein an exciting circuit is ** electrostatically coupled " 
to a radiating circuit. 

On referring to the diagrams this appears not to be the case. 
The two circuits are coupled by direct metallic connection, with 
a part common to both, in Fig. 1 ; while in Fig. 2 the resonating 
circuit is connected in the same way to the aerial, and through 
a transformer to the detecting circuit. 

I presume; therefore, that the phrase “ electrostatic coupling" 
Is a misdescription, especially as I hold a patent for coupling 


8 failure. When Prof. Fleming shows me but one successful 
application based upon present-day theory, I shall withdraw 
my statement. However, until this happens, I cannot do so, 
although in the reprints of my letter I have crossed out the 
expression “even in Fleming's book," and the reference to 
Fleming's book. . 

2. Allowing that my opinion was not “ well founded,” I do 
not feel guilty, because I have promised that I would show in a 
Separate article the effect of spoiling the insulation of the cable 
by Thompson's shunted coils. I shall do so, but this pro- 
cedure needs time; therefore I merely touched the question 
of the degree in which this decrease of the insulation occurs. 

3. I proved in 1908 (** Elektrotechnische Zeitschrift," No. 25) 
that the energy which is consumed in the dielectries of the 
telephone circuits is never negligible ae with the PR 


energy. Each theory which presumes that “g.” the reciprocal 


value of the dielectric resistance, 18 zero, ia. in itself wrong. 
This mistake is doubled in Dr. E. F. Roeber’s theory. because he 
and totally 
This is an absurdity. considering the 
Mathematically it may still be done. and 
I do not claim that the mathematics are erroneous; but that 


computes with inductive leakances (shunts), 
neglects the leakance. 
matter physically. 


it 18 a physical absurdity, treated mathematically. 


4. Dr. E. F. Roeber's theory leads in reality also, to absurd 


things. In formul:e—- 
Jn RR, -- p? LL, 
bimba Reis tpl? . (91) 
2n  LyR—-LR, 
m 5 
Rosi CL Rè pL i . (92) 


(Fleming's book, page 137.) 

L, and R, are the inductance and th» resistance per unit 
of length of a corresponding uniform hne. L. R, C are 
the inductance, the resistance, and the capacity of the line, 
which may be arranged with inductive shunts (leakances) ; 
R, and L, are the resistance and inductance of these inductive 
leakances. Dr. E. F. Roeber presumes that the insulation, in 
spite of the inductive leakances, remains the same as it was 
before shunting, that is, infinitely large, and so the reciprocal 
value of the dielectric resistance is zero; m is the number 
of shunts bridged across in the run of the cable; p ts 
27 x frequency. Computing with the following actual values 
R=20, L=10°4, €—6:10 5, R,210. L0. (Pupin coils 
used as inductive leakances), the formule 91 and 92 give negative 
values for L, and R,. 

The explanation that the inductive leakances diminish the 
inductance of the line but diminish the resistance of the line 
also is in itself physically unacceptable. According to this 
theory it would be possible, with combined Pupin and Thomp- 
son coils, to get a cable with an mfinitely small attenuation- 
constant. Changing n in the formule, thus doubling or 
trebling it, the effect is very curious. But I do not. wish to 
enter so deeply into mathematics; the negative values of L, 
and R, prove the unreality of the theory. 

Lastly, allow me to say that I did not want to make anv 
criticism on Prof. Fleming's excellent book; I was merely 
surprised, that he did not make any numerical computations 
relating to Roeber's theory. I am convinced that my in- 
voluntary, so named, “criticism,” is only profitable for the 
book. If it is not so, if the confidence of students is really 
impaired, it is only a good sign that the new generation has the 
future perfection of the telephone and telegraph at heart, and às 
not bound by matliematical deductions, but needs practica! 
measurements as well. 

As for the “air of infallibility," even in the last. paragraph 
but one of my letter, I declared that I had changed mv opinion 
regarding the correction of the cables already laid. Otherwise, 
it is true that I was often strongly attacked (see the low 
insulation question of the telephone-cable which I stated in 
1907 in THE ELECTRICIAN). After some vears, however, I had 
the satisfaction of knowing that I was right. z am, kc. 

Budapest, March 6. BkLa Gir 
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which is really of that kind, dated April 8, 1911.—I am, &c., 
Edgbaston, March 8. — OLIVER LODGE. 


TELEGRAPHY WITH INVERSE CURRENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Str: May I be allowed to thank Mr. A. Fraser and Mr. P. 
O'Neil for their opportune letters in THE ELECTRICIAN of 
March 7th with mention of patents bearing on cable Morse 
with inverse currents ? Most interesting, too, are Mr. Fraser's 
Morse key plus pole-changer devices for the inverse current 
method of cable signalling suggested in 1890 by Mr. W. H. Ash. 
Mr. P. O'Nei's. pole-changing switch in his patent 16,462, 
1908, now seen by me for the first time, is practically identical 
with one of the two devices contrived by me when. a year ago, 
I first heard of the principle of current transmission that Mr. 
John Gott had in view. Mr. Fraser pertinently shows that 
In verse-current Morse is a cardinal feature in Mr. P. B. Delany’s 
21.629, 1893, patent. In this case, however, the current 
reversals attending the transmission of successive dots or 
dashes were to be brought about manually, and by the use of 
an ordinary twin cable key, the two tappers of which were to 
be used, each alternately, whether for dots or dashes. Although 
the pole changers brought out independently, and at different 
dates, by Mr. Fraser and Mr. O'Neil constitute a striking 
advance on previous work, neither of these two gentlemen 
appears to make any clear claim to have reached the final stage 
of producing dot-dash Morse signals at a commercially. re- 
munerative speed through a high-KR cable. Mr. O'Nell 
shows a very interesting siphon-recorder slip with inverse- 
current Morse. Also Mr. Fraser refers to his pneumatic relay 
as a receiver. Were, then, the two stop-contacts of Mr. 
Frasers relay. electrically connected. (as described in THE 
ELectrrictaAn's—February 21st—article on Mr. John Gott's 
system), so that, whichever contact the relay tongue touched. 
the effect—dot or dash—on the local circuit common Morse 
instrument would be just the same ? 

More than 10 years have passed since M. Pierre Picard, by a 
rigidly symmetrical system of inverse-current momentary 
impulses alternating with insulation periods at the sending end 
of a cable, brought about the abolition of siphon-recorder 
working on the French Government Mediterranean. cables, 
and the installation of fast Morse, or double Baudot, working 
between Paris and Algiers, with relays at Marseilles. 
same way Mr. John Gott, by co-ordinating already-known 
physical principles with his own—to use Mr. Fraser's words— 
beautifully simple and effective transmitting methods, stands 
out as the successful originator of what is now a fait accompli— 
practical London-New York Morse. 

Finally, may it be permitted to express the hope that, in the 
further detailed description of Mr. Gott's system adumbrated 
in your issue of February 21st, vou will give some prominence 
to (1) actual working speed and (2) to the particular pattern 
of relay used to receive the inverse currents from the cable 4 
Work so strikingly original has of late years been accomplished 
by Mr. E. 8. Heurtley and Mr. Axel Orling in their respective 
independent. though parallel lines of endeavour that definite 
data regarding this all- -important feature of successful Atlantic 
Morse will be very welcome.—I am, &c., 

Wimbledon, March 10. E. RayMonpD-BARKER. 


In the 
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THE SEPARATION OF THE LEAKAGE REACTANCE 
AND DIRECT MAGNETISING EFFECT OF THE 
ARMATURE OF A STAR-CONNECTED THREE- 
PHASE SYNCHRONOUS MACHINE. 

TO THE EDITOR OF THE ELECTRICIAN. 
Sin: With reference to Mr. 
issue of last week. ! 
In a test made on a 30 kw. machine, the followmg results 
were obtained: With one phase short-circnited to the star 
point and the star volts measured on each of the open phases, 
the reactance cL for a frequency of 50 cycles per second was 

0-307 ohm when deduced from the E.M.F. of one of the open 

phases, and 0-345 ohm when deduced from the E.M.F. of the 

other open phase. "The difference is probably due to the fact 
that the angle of internal phase displacement for the short- 
circuited phase was about 75 deg.—that is, the sides of the 


K. Fave-Hansen's letter m vour 


short-circuited coil were not midway between the poles when: 


the current had its maximum value. The reactance as de- 
duced from the Blondel test, made at the same frequeney by 
an independent observer, was 0-329 ohm. All these values, 
however, are probably too low, because they refer to the 


case in which the power factor is small, and the conductors | 


of the short-circuited coil are, therefore, between two poles 
when the current has its maximum value. For more normal 
working conditions with cos 9, say, about 0-8, the coil sides 
will be under the poles when the current has its maximum 
value, and consequently the reactance will be increased. 

As regards the question of the influence of damping coils 
on the magnitudes of the E.M.F.s induced in the open phases, 
before this can be used as a check on the method 1t 15 neces- 


sary to know whether the leakage itself is affected by the 


damping coils.—I am, &c.. 
Birmingham, March 10. 


T. F. Warr. 


(D APPARATE DER STARKSTROM- 
TECHNIK." 


EDITOR OF THE ELECTRICIAN. 


“ MASCHINEN UN 


TO THE 

Sir: In vour issue of October 4, 1912; there appeared a 
review of my book ^ Maschinen und Apparate der Starkstrom- 
technik " (B. G. Teubner, Leipsic, 1912). F am obliged to 
vour contributor for his very valuable remarks in preparing 
the 2nd edition of this book. which is now in the Press. There 
is only one point upon which I am not in full agreement with 
your contributor. This concerns the peculiarity of the induc- 
tion motor ze. working as a brake and returning power to the 
line, when reversed. 

I should like, in this connection, to call your attention to the 
following sentence on p. 519 of my book, where I say. in refer- 
ence to Fig. 676 :—" Wird nun der Rotor eutgegengesetzt zur 
Richtung des magnetischen Drehfeldes gedreht, so wird. die 
Schliipfung s 1. Es nahert sich dann das Drehmoment W, 
asymptotisch dem Werte 0, während die Leistung negativ 
wird (der Motor liefert Strom an das Netz zurück und wirkt 
bremsend)." —I am, &c.. 

Zwickau (Germany), March 8 Gustav W. MEYER. 
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SOME POINTS IN SWITCHGEAR DESIGN.* 


BY A. G. COLLIS. 


The author's endeavour is to point out some misconceptions of 
terms in switchgear work and their results. "The first instance of 2 
misconception is involved in the term ** Reverse-current device for 
alternating-current circuits." For alternating-current work the 
title is quite wrong. A current which at every instant flows in the 
opposite direction to the generated E.M.F. is reversed or 180 deg. 
out of phase. If the current lags or leads by 90 deg.. then during 
half its cycle it is flowing in the direction of the E.M.F. and inthe 
other half opposing the E.M.F. "This then would be a reverse current, 
but would not be so designated if the conception of “ reversal of 
energy " was applied. It is doubtful if reverse alternating-current 


* Abstract of a Paper read before The Are Works Enginecring Societ y. 


relays are satisfactory. Manufacturers run a risk of heavy penalties 
in the event of the apparatus failing, unless well-defined terms are 
used in the contract. An example may be given: A 1,500 kw. set 
was being paralleled with a 5,000 kw. set on a load of 7,000 kw. 
Owing to a slight reverse current, the 5,000 kw. set dropped off the 
hars, and the other set was burnt out. Owing to the indiscriminate 
use of terms in the contract, the suppliers suffered a loss of £4,000. 


Tn one large power station the reverse relays were found to be affected 


by wattless currents flowing between the machines, and they are now 
disused. The choker synchronising gear adopted some vears ago by 
Crompton & Co. is very good, and it is difficult to understand the 
reasons for its discontinuance. 


‘Gas-tight Switches.—This is another case of the misuse of a term, 
as most switches so described are not really gas tight, and in minin 
work are often dangerous. Explosion-proof switches, fitted wit 
wide flanges are also dangerous. As the force of the explosion of 
fire-damp is about 200 lb. per square inch, the casing of the switch 
must. be strong. For real safety the are must open under oil. 
Switches constructed on the Davy lamp principle are not satisfac- 
tory unless the dust which accumulates on the gauze is periodically 
removed.e Some of the material which goes down into pits, espe- 
cially that of foreign origin, is worthy of the rubbish heap only. 

Kilowatt Capacity of Oil Switches. —Perlaps the specific rating of 
switches is one of the most absurd things in the electrical industry. 
Generally a specitication includes a condition that a switch must be 
capable of breaking a given kilowatt capacity, without any allusion 
to the condition of service. This statement by itself is of no use, and 
does not protect the buyer. The question of power factor is of great 
importance. A switch that will break 10,000 kw. at, unity power 
factor will not rupture helf this if the power factor is only 0-7. 
Because when the current is zero there is an E. M.F. tending to re- 
store the circuit. There is also the question of internal and external 
reactances. In order to limit the flow of energy into a short-circuit, 
reactances are introduced into either the generator or transmission 
circuits. Internal reactance decreases the strain on the end turns of 
generators and external reactance introduces additional strains in the 
end-turn windings. Their use, in the author's opinion, is not advis- 
able, as the safeguards may themselves introduce greater evils than 
those they are intended to eliminate. The conditions are less severe 
if a switch opens on the downward portion of a wave, instead of on a 
rising wave. A switch should also be quick acting, so as to open a 
circuit during ] to 3 current waves, instead of 7 to 9 or more waves. 
Resonance effects are not frequent, but must be guarded against, and 
discrimination must be shown in earthing the neutral points of a 
system by means of a choking coil or resistance. The author con- 
cludes with a number of di vrams illustrating various protective 
relays and devices for three-phase circuits. 


LEGAL INTELLIGENCE. 


[d 
Metal- Filament Lamp Patents, 


Qn Friday last Mr. Justice Swinfen Eady heard a motion by Osram 
Lamp Works ( Ltd.) against Louis Schloss & Co. for an interim injunction 
to restrain infringement of patent No. 23,899 of 1904 relating to tungsten 
filaments for lamps. ; 

Mr. CoLerax, K.C. (with him Mr. J. Hunter Gray) said plaintiffs had 
purchased a number of ©“ Edna” lamps from defendants, and they had 
been submitted to Dr. Oberlander, who had sworn an affidavit that they 
had been manufactured in infringement of one or other of plaintiffs’ 
patents; Defendants said they purchased. the lamps from a Brussels 
company, and the latter stated that the lamps were made by the Società 
Edison, of Milan and Turin. On the present application he had an 
affi lavit by Mr. Wm. L. Pakenham, superintendent of the “Z” Lamp 
Mfg. Co., who had seen the * Edna” lamps manufactured in Italy, and 
he said that the process was precisely that which was carried on by his 
own company in this country, and which had been found to be an in- 
fringement. The aflidavit of Dr. Oberlander stated that he had ex- 
amined the “ Edna" lamps submitted to him, and he was satisfied that the 
process used in their manufacture was an infringement of plaintiffs’ 
patents. 

Mr. Frost (for defendants) read the affidavit of Louis Schloss, which 
stated that he was a dealer in lamps. The ' Edna " lamps were not 
manufactured by him, but purchased from the Brussels company. The 
affidavit of M. M. Biske, managing director of the Brussells company, 
stated that all the lamps sold by them to defendants were manufactured 
bv the Italian company at their Turin works, The affidavit of Carlo 

Clerici, son of a director of the Italian company, stated that he had made 
a study of lamps, and had visited the works of the Italian company, and 


Anew that neither steam nor hydrogen was used to prevent oxidation 


of the filaments. 

The aftidavit of Dr. Oberlander, in reply to defendants’ evidence, 
stated that the passage of an electric current through a filament of 
carbon would result in the destruction of the tilament. . «a ct 
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His LonpsurP: Are the lamps manufactured by the Italian company 
sold in Italy as “ Z” lampe ? 

Mr. CoLEFAx: Yes. I submit that in the absence of any affidavit 
from Clerici telling exactly what the process is, we are entitled to an 
injunction. 

His LoRpsHrP, in giving judgment. said he need only deal with the 
first of plaintiffs’ patents—that of 1904. Plaintiffs had already estab- 
lished the validity of that patent. Defendants had imported lamps 
which, according to plaintiffs’ allegation, were made in intringement of 
that patent, and in the same way as the lamps which were the subject 
of the former action. Defendants said the process used in the manufac- 
ture of the “ Edna " lamps was to remove the carbonaceous material 
by electricity, and, although that was done w.th & vacuum, the vacuum 
was imperfect, and there was a sufficient residuum of air left for the 
removal of the carbon. Mr. Biske said that he had visited the Italian 
company’s works, but he did not in terms say that he had witnessed the 
manufacturing process. All he said was that the carbon was removed 
by placing the filament in a vacuum, and raising it by means of current 
to a hightemperature. In other words, he attributed the oxidation of 
the carbon to the small quantity of air remaining in the vacuum. Mr. 
Clerici did not give any details: of the way in which the filaments were 
manufactured. He denied that certain gases were introduced, but there 
was no denial of the introduction of hydrogen alone. On tlie other hand, 
it seemed clear from the affidavit of Dr. Oberlander that unless some 
means were adopted to protect the tungsten in the filament from oxida- 
tion, the introduction of an electric current at high pressure would result 
in the destruction of the tungsten filament. Having regard to the 
evidence, he was of opinion that for the purposes of the motion it had been 
shown that those lamps were really manufactured in the same way as the 
lamps of the '' Z" company in the previous action. "here would be an 
interlocutory injunction against defendants on the plaintiffs’ under- 
taking in damages, and the usual order as to costs. 


Mr. E. Lunar also moved on behalf of the Osram Lamp Works (Ltd.) 
for injunctions against the Yorkshire Incandescent Electric Lamp Co. 
(Leeds) and against Kanson & Co. (London) to restrain infringements of 
plaintiffs’ patents. The motions, by consent, stood over for a week. 


On Friday Mr. Justice Sargant had before him a motion by plaintiffs 
in Osram Lamp Works (Ltd.) v. Freeman to restrain an alleged infringe- 
ment of plaintiffs’ patent. 

Mr. J. HuNTER Gray (for plaintiffs) explained that since the patent 
had been certified as valid by Mr. Justice Warrington there had been a 
very large number of foreign-made infringing lamps imported into this 
country and sold through retailers. | 

Sir ALFRED ('RIPPS, K.C. (for defendants), said his client was not the 
manufacturer, but merely the retailer. Immediately the motion was 
launched defendant told plaintiffs that and offered to abide the result 
of an action which plaintiffs were bringing against the manufacturers- - 
the Gabriel Company. In those circumstances it was extremely oppres- 
sive for plaintiffs to have continued the procecdings against defendant. 

His Lokpsuip: Is there a substantial defence on the pirt of the 
manufacturer ? 

Sir ALFRED ('RIPPS : Certainly. We are not using the process upheld 
before Mr. Justice Warrington, but somethirg quite different. 

His Lonpsuir: It would be very oppressive on the manufacturer for 
the process to be disclosed by the retailer, His Lord: hip made no order 
on the motion and rcserved costs. 


: Johnson Billington Electricity Meters (Ltd.) v. Billington. 


Last week Mr. Justice Coleridge and a special jury heard an action 
brought by plaintiffs against Mr. Arthur M. Billington to recover damages 
for alleged negligence and alleged breach of duty as a director of the 
company. The defence was a denial of the various acts of negligence 
alleged and of any breach of duty. 

Mr. J. R. Atkin, K.C., and Mr. "I Leobald Mathew appearcd for. plain- 
tiffs, and Mr. Ernest Pollock, K.C., M.P., and Mr. H. G.-Robertson for 
defendant. 

Mr. ATKIN said Mr. Billington was one of two directors of plaintiff 
company, and in July and August, 1910, was managing director of the 
Beck Flame Lamp (Ltd.) Defendant and a Mr. Harvey Benjamin 
Spiller were directors of plaintiff company, which was incorporated in 
July, 1910, with a nominal capital of £8,000 in £1 shares, and the arrange- 
ment was that £4,000 in shares was to go to the vendors of the patents. 
Working capital of £1,775 was subscribed by Mr. Spiller and his friends. 
Mr. Billington then suggested the desirability of the plaintiff company’s 
meters being manufactured by the Beck Flame Lamp (Ltd.), and even- 
tually agreements were drawn up, the substance of which was that the 
Beck Company was appointed sole licensees and manufacturers of the 
meters. ‘Ihe plaintiff company was to provide £500 as part payment 
of the outlay necessary to provide the plant required, and a Mr. Harrison 
was appointed to have the sole selling rights of the meters. There was 
a provision enabling the Beck Company to use the £500 for the ordinary 
purposes of its business, it being stipulated that if within two years they 
placed orders for 10,000 meters the Beck Company was to repay the 
money. Counsel suggested that at that time the Beck Company was 
insolvent, and he alleged that Mr. Billington must have known it. About 
Aug. 8, 1910, there was & board meeting of plaintiff company at which 
Mr. Billington and Mr. Spiller were present. As Mr. Spiller was going 
away for a holiday, a resolution was passed that cheques could be drawn 
by one director with the counter-signature of the secretary. The sec- 


retary appointed was a clerk in the employ of the Beck Company. It 
was alleged that Mr. Billington caused plaintiff company to pay various 
sums to the Beck Company by way of loan. For the £500 paid over 
previously plaintiff company received nothing, and eventually it was 
found that Mr. Billington had been in the habit of getting money in and 
out of plaintiff company's bank by a series of loans upon the security of. 
certain debts which he professed to pay off. Various advances were 
made on outstanding debts, aud there were certain repayments. Sub- 
sequently Mr. Billington was deposed from his office as director of 
plaintiff company, and the Beck Company had gone into liquidation. 

Mr. H. B. SPILLER gave evidence in support of the claim. 

Mr. HavpN Harrison said he entered into an agreement for the sale 
of the meters, and could have sold them if they had been supplicd to him. 

Mr. Porrock, for the defence, submitted that there was not an atom 
of evidence and not even a suggestion that any of the meney had passed 
into Mr. Billineton's pocket, or that he had derived any advantage from 
the transactions. ‘The Beck Company was a company likely to do well, 
as it had some good patents; but it wanted capital. It had been sug. 
gested that Mr. Billington had been guilty of fraud, but in order to arrive 
at such a conclusion the jury must look for motive. It could not be 
suggested that a man would descend to fraud without motive, but there 
there was not even a suggestion that defendant had derived any ad- 
vantage. ` 

Mr. A. M. BirziNcoTOoN said he had come across several patents from 
time to time, and had been interested in companies formed to exploit 
them. He was for many vears engineer to the London Electric Supply 
Corporation, and he entered into the plaintiff company. Mr. Spiller was th: 
other director. He had known Mr. Spiller for some 15 vears, and in 1908 
he came into business contact with him again in connection with the Beck 
Company, whose business related to a patent arc lamp for street lighting. 
The Beck Company secured some important contracts with the London 
County Council for lighting the Strand and other places, and Mr. Spiller 
was to find a certain amount of capital. Witness promised him 300 
shares, but he ultimately received 500.. When he came to witness's office 
he saw the meter on the table; and asked what it was, Witness explained 
it to him, and told him that he bad a half share in it, and was arranging 
with the Beck Company to manufacture it. He suggested that as witness 
had a great deal on hand it would facilitate matters if witness would allow 
him to form a company. At first he (witness) rejected the proposal 
because he did not wish to make a company of it, as he wished to work it 
with Mr. Johnson, Ultimately, however, he agreed that plaintitf com- 
pany should be formed. H was formed, and the arrangement. was that 
the Beck Company should manufacture the meters. [t was also agreed 
that £500 should be paid to the Beek Company to provide plant for an 
accumulator house and for a testing room. It was arranged that they 
should. put themselves in a position to carry on the manufacture of the 
meters. ‘The plant was exceptional and had to be provided. [t was not 
true that he (defendant) made any representation about the. Beck Com- 
pany at that time, but he believed it would have been in a position to 
carry out the manufacture of the meters or he would have had nothing to 
do with it. He was supposed to have a salary as managing director of 
the Beck Company, but he did not always get it. As a matter of fact, 
he had never had any fees as a director of either company, and he had no 
desire to falsify the minutes; He added that the meter company had a 
certain amount of capital lving idle, and the Beck Company had no money 
immediately available, and he suggested that it would be to their mutual 
advantage to assist the Beck Company financially, [t was not true that 
on any oceasion he had made false assertions to Mr. Spiller. In August, 
1910, he thought the Beck Company was in a satisfactory financial 
position, and Mr. Spiller knew the exact position of the company. 

The jury found a verdict in favour of plaintiff company, and awarded 
them £486 damages. Judgment was accordingly entered for plaintiffs, 
with costs, defendant being granted a stay with a view to possible appeal. 


The Australian Tram way,Award, 


Mr. Justice Barton, of the Australian Federal High Court, has granted 
an application of the Municipal Tramways Trust of Adelaide for an order 
nisi for a writ of prohibition directed to the Commonwealth Court of 
Conciliation and Arbitration and the president thereof, and the Austra- 
lian Tramway Emploves Association, against proceeding with the recent 
tramway award, given in THE ELECTRICIAN for Feb. 7. 


PARLIAMENTARY INTELLIGENCE. 
THE POST OFFICE AND THE MARCONI COMPANY. 


In replying for the Postmaster-General to a question by Sir Henry 
Norman in the House of Commons on. Wednesday, Capt. Norton said 
that no licence had been given or promised to Marconi's Wireless Tele- 
graph Co. in respect to a further station for trans-Atlantic communica 
tions, but the company had been informed that the question of granting 
a licence for such a station would be considered when the final report 
of the Select Committee on the Marconi Contract for the Imperial 
Wireless Chain had been received. 


It is announced that the Select Committee on the agreement between 
the Post Office and Marconis Wireless Telegraph Co. (Ltd.) will be 
reappointed next week. 


THE ELECTRICIAN, MARCH i4, 1918. —— 


1063 


CONTENTS. 
CO-OPERATIVE BUYING......-- 1063 | “Modern Switchboar ds.” 
Current Trade Literature....1064 | illustrated ............-- 
Business Notices. ........... 1064 | Street Lighting with ^ Beat- 
Electricity Supply ..........1064 | ark” Fittings. Illustrated 196 
Lighting Notes .........+e+1065 | The Centuri Pump........... 
Traction Notes ............1065 The Multiblade ‘Freezor”’ 


Exhaust Fan. lliustrated.. 195 
Batti-Wallah Society, Annual 


Power and Heating Notes....1065 
Telegraph & Telephone Notes1066 


Empire Notes...............1066 | Meeting............ Lees. 197 
Foreign Notes oci se rr ve 1066 Realite Semi-Indirect Fitting. 
Miscellaneous Notes ........1066 | Illustrated ..... PEE 198 
Tenders Invited .......- »...1068 | Then and Now. Illustrated.. 193 
Tenders Received & Accepted1069 : 
Municipal Áccounts ........ 1071 
Companies Meetings and 
The Round Table............ 191 Reports ...... 222... 1071 
The ‘‘ Point Fives".......... 191 | New Companies, &c..........1076 
Mining Telephone Set. Illus. 192 | City Notes ................ 1076 
Shanghai Illuminations...... 192 | Companies’ Share List ......1077 


CO-OPERATIVE BUYING. 


Now that the spring and summer months are approaching 
the many opportunities which arise at this time of year for 
persuading the public to use subsidiary pieces of electrical 
apparatus will be taken advantage of by all progressive con- 
tractors and central station engineers. Such articles as 
electric hot plates, toasters, breakfast table cookers, coiT-e 
percolators, electric irons and radiators appeal more to the 
public during the days when the kitchen range and tha 
open coal fire are not used than in the depth of winter when 
these domestic necessities are going full-blast. The house- 
holder is in the right mood in the summer to cook his break- 
fast himself with electrical apparatus, provided such appa- 
ratus is not too costly to buy and is reliable and economic! 
in operation. As far as the latter is concerned, the charges 
for electrica] energy are now undergoing a general reduction 
all over the country, so that there need be no fear of th? 
rates being a check upon the use of the apparatus. The 
present high cost of the utensils is most likely to retard their 
use by the great majority of electricity consumers, and this 
is one of the things which will have to b» looked into. The 
manufacturers state that they can make at lower prices, 
without affecting the qualitv of the goods, if thev are 
assured of orders for very large quantities of their standard 
lines. Bulk production, they point out, is the secret of the 
popular prices of most articles of general use. “ Order in 


lots of a hundred gross," say the electrical manufacturers, 


€ 


‘and we will talk to you about lower prices." As things 
are at present the electrical contractors and those station 


19 | engineers who sell apparatus do their buying piecemeal. 


The supply house will receive orders for, say, electric 


194 | toasters to the extent of about a dozen pieces, but seldom 


more than this quantity. Radiators will be requisitioned 
in twos and threes and also breakfast cookers. From the 
manufacturers’ point of view the aggregate of these orders 
will amount to useful numbers, but the spasmodic nature 
of the business stamps it with the element of uncertainty, 
and leaves the maker in doubt as to the regular quantities 
required. What he does, in making up his quantities for 
manufacture, is to be mainly guided by his export trade, 
for which he produces in bulk against large shipping orders, 
and adds to this a figure which is based upon an average esti- 
mate of the home demand. The colonial buyer gets the full 
advantage of the cheap prices which result from bulk pro- 
duction and the home buyer must pay more, because his 
demand is not as certain as that of the colonial purchaser. 
Now that we are entering upon a period of co-operation 
among the chief groups of interests in the industry it may 
be possible so to adjust the relations of the home buyer and 
manufacturer that the latter can be assured of a definite 
instruction to produce in large quantities and the former can 
give the public the benefit of lower prices. At the annual 
dinner of the Birmingham Electrical Contractors’ Associa- 
tion, Mr. R. A. CHattock spoke of the possibility of station 
engineers and contractors co-operating to make suggestions 
to manufacturers on the design of certain electrical appa- 
ratus used by the public. If there is a chance of any such 
co-operation it may very well be carried further and be made 
to deal with the matter we are now discussing. A solution 
of the difficulty might, we suggest, be found in co-operative 
buying, by station engineers on the one hand and by elec- 
trical contractors on the other, or by a combination of both. 
What Mr. Cuatrock thinks possible in one form of co- 
operation should not be impossible in another. Co-opera* 
tive buying should, we think, steady the market in those 
pieces of electrical apparatus which it is desirable at the 
present juncture the public should use more freely, The 
manufacturer would receive bulk orders and the public 
would be able to buy at attractive prices, which would 
further stimulate the demand for subsidiary electrical 
apparatus. We should welcome the views of the three 
parties interested on the subject. | 
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CURRENT TRADE LITERATURE. 


SILYERTOWN INSTRUMENTS,—List No. 33, just issued by the India 
Rubber, Gutta Percha & Telegraph Works Co., is fully descriptive of 
the full range of electrical instruments manufactured by the com- 
pany. The apparatus comprises telegraph instruments, such as 
Wheatstone automatics. quadruplex repeaters, sounders, telegraph 
keys, vibrators, reflecting galvanometers and portable detectors, 
switches and commutators. The list also contains a description of 
the Silvertown water level apparatus and Walker's train describers.- 


` DuPLEx Gas ENGINES.— Messrs. Mather & Platt are sending out an 

extremely ingenious working model of their duplex patent valveless 
gas engine. We have described this engine in a previous issue. and 
our readers will remember in the description which we published 
of this engine that there are no admission or exhaust valves, no cams 
or side shafts and no gearing. Every stroke is a driving stroke, and 
the model admirably illustrates how this is accomplished in this 
interesting engine. "The model is priced at 2s. 6d. 


BUSINESS NOTICES. 


Mr. J. A. Anderson has severed his connection with the Electro- 
Flex Steel Co. in order to open a business in Newcastle, specialising 
in the inspection of plant in manufacturers’ works and in situ. Mr. 
Anderson was for many years associated with the constructional 
work of the Newcastle-upon-Tyne Electric Supply Co. 

John Herbt. and Thos. Pybus (trading as Pybus Bros.), electrical 
engineers, 29, Brown-.street. Manchester. and 6?, Wilbraham-street, 
Chorlton-cum-Hardy, have dissolved partnership. Debts by Mr. 
J. H. Pybus. 

Sale by Auction.— Messrs. Fuller, Horsey, Sons & Cassell will in- 
clude in their sale by auction at H.M. Dockyard, Portsmouth, on 
Tuesday, April 1 (and following days), quantities of scrap metals, 
wire rope, old battery plates, old electric cable, electrical stores, 
machine tools, two steam cranes, &c. May be viewed three days 
prior to and on mornings of sale, and catalogues (6d. each) had at the 
Dockyard. or of the auctioneers, 11. Billiter-square. London, E.C., 
and 100, King-street, Manchester. See also an advertisement. 

Messrs. Fuller Horsey, Sons & Cassell, 11, Billiter-square, London, 
E.C., also announce the sale by auction in lots, cn Thursday, March 27, 
of the electrical rolling stock that has been in use for 12 months on 
the * All-Red Route Railway” of the Festival of Empire at the 
Crystal Palace. See advertisement. 

Tramears for Sale.—Liverpool Tramways and Electric Power and 
Lighting Committee invite tenders for the purchase of eight single- 
deck motor tramcars and 15 trailer tramcars, two motor chassis com- 
p:ete and an incomplete motor-omnibus chassis. Facilities will be 
provided for inspection and trial on application to the general 
manager, Mr. C. W. Mallins, 24, Hatton-garden, Liverpool See an 
a !sertisement. 

Patent Development.—The proprietor of patent No. 9,745/1911, 
for ‘* An improved device for indicating an earth or ground connec- 
tion of an electric line," desires to make arrangements for exploiting 
same in this country. Applications to Messrs, Haseltine, Lake & Co., 
Patent Agents and Consulting Engineers, 7 and 8, Southampton- 
buildings, Chancery-lane, London, W.C. 

Ihe proprietor of Pritish patent No. 14 459.1910, relating to 
" An improved process and apparatus for the manufacture of insu- 
lating tubes," desires to make arrangements for working same in this 
country. Applications to Messrs. W. P. Thompson & Co., 235, High 
Holborn, London. W.C. 

The owner of patents Nos. 7.028/08 for ** Improvements in appa- 
ratus for alternative wireless telegraphy and telephony," 4,026 and 
4,027/09 for '* Improvements in apparatus for wireless telephony," 
and 4,028/09 for * Improvements in electric condensers,” desires to 
grant licences thereunder. Particulars from Messrs. Lloyd, Wise & 
Co., patent agents and consulting engineers, 10, New-court, Lincoln's 
Inn, London, W.C. 


| NN 
ELECTRICITY SUPPLY. 
QUATIT ATI IOUN IOT OOOI UO TT UOO TUUD LTN 


= EXTENSIONS. 
Beckenham.— The Council hase decided to apply for sanction to a 
loan of £2,500 for services and £1,000 for meters, 


Bridlington.—On Monday the Council adopted a recommendation 


of the Electricity Committee to purchase an additional steam 
generating set at £2.876. ` 
l'he chairman of the commi ee (Ald. Collias) said that it had been 


found necessary to come to the Council for sanction to accept the tender, 
because of the long delay of the L.G. Board in holding an inquiry into 
the application of the Council to borrow £4,100 to cover the cost of the 
proposed extensions. The town was growing quickly, and the demand 
for current had increased enormously during the past two months, with 


i ^ . 
the result that the committee were afraid that they might not be able to 


cope with the demand. 


Bristol. —The Electrical Committee have applied for sanction to a 
loan of £25,000 for extensions of mains, sub-stations and services 


during the next three years. 


Grimsby.-—Additional feeders are to be laid at a cost of £3.032. 
Application is to be made for sanction to borrow £8,000, the esti- 
mated expenditure for the ensuing three years on mains and services. 


Southend.—An unopposed inquiry was held last week into the 
Council's application for sanction to borrow £3,700 for extensions of 
the eleetricity works. 

The town clerk (Mr. H. J. WoRMWoop) stated that the Council proposed 
to put in a new 500 kw. steam generator. The L.G. Board had recently 
sanctioned the purchase of a 500 kw. set. but that would not be installed 
till August, and even when they got that they would not have sufficient 
to mect the demand at Christmas next, which was the earliest time by 
which they could hope to get installed the steam generator to which the 
application related. 


Southwark (London).—Messrs. Preece, Cardew & Snell have ap- 
proved the proposals of the borough electrical engineer (Mr. D. M. 
Kinghorn) for the extensions of the electricity undertaking, at a cost 
of £29,464, including £2,000 for buildings. £8,220 for two boilers, 
including fan economiser, flues and foundations; £13.350 for two 
1,500 kw. generators and four converters, switchboard and founda- 
tions; and £5,175 for condenser, cooling tower and foundations. 


Taunton.—On Tuesday the Council decided, on the recommenda- 
tion of the Electricity Committee, to apply for sanction for a loan 
of £2,500 for new plant at the electricity works. 


GENERAL. 


Belfast.—At the meeting of the Council last week the chairman of 
the Tramways and Electricity Committee (Sir R. Anderson) said that. 
as they were aware, £15.000 had been granted in aid of rates from the 
tramways and £5,000 from the electricity fund. . Both undertakings 
were doing very well. 


Bicester.—The Urban Council recently invited proposals for the 
provision of electricity supply in the district, and we understand that 
the Council are now negotiating with Messrs. Rees Bros., of Swansea, 
with a view to granting them facilities to erect and maintain elec- 
tricity supply works. 


Birmingham.—.\s stated in our last issue the City Council have 
rejected the motion by Councillor E. C. R. Marks to instruct the 
General Purposes Committee to take into immediate consideration 
the advisability of amalgamating the Gas and Electricity Supply 
Committees, and to report thereon within three months. 

Couacillor Marks based his arguineats for the consideration of such an 
amalgamation upon the statement that the two Committees controlled 
undertakings for the supply of the same commodities, viz., light, heat 
and motive power ; that they both used coal as their raw material, and 
as they were to occupy adjacent land at Nechells, it was reasonable that 
they should be amalgamated. 

After the proposal had been supported by Councillor Heath, another 
member of the Electrie Supply Committee, Councillor ELLaway, the 
Chairman of the Committee, opposed the motion and said that actually 
the commodities provided by the two departments were entirely different ; 
the methods of generation and manufacture were different, the distri- 
bution was different, and the reasons for adoptiag cither one or the other 
entirely different, and that there could be no real amalgamation as each 
undertaking must necessarily be controlled by separate sub-committees. 
He also pointed out that both depart ments were so big, and the work of the 
committees engaged in controlling them oceupied so much time, that it was 
doubtful if they could, with efficiency, undertake the very heavy extra 
work which would be entailed by the amalgamation. He further pointed 
out that when a public supply of electricity was first started, m cities such 
as Manchester, Glasgow, Salford and many others, they had begun with 
a joint committee ; the result was not satisfactory so far as the Electric 
Supply Committee was concerned, and. therefore, separate committees 
had been created, with very beneficial results. In view of that experience 
he contended that there was no object to be gained by further considera- 
tion of the subject. With regard to the argument that the future engine 
was a gas engine and that the gas could be obtained from the gas depart- 
ment, he pointed out first of all that the gas which would be employed 
in those gas engines would not be the same gas as was being manufac- 
tured by the gas department, and that even if it were, that was no ground 
for supporting the amalgamation of the two departments, The electric 
supply department already sold about 18,000,000 units of electric energy 
per annum to the tramway department and there was no suggestion of 
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amalgamation betwcen them, although the likeness between the two was 
more pronounced. 


Sir HALLEWELL Roa Ens, chairman of the Gas Committee, and Sir JAMES 
SMITH, chairman of the Public Works Committee, also opposed the pro- 
posal, which was negatived by a considerable majority. 

Croydon.— The question of installing the Gamewell system of fire 
alarms in the borough, under a 10 years' lease, is under consideration, 
The installation will provide for at least 69 points. 


Darlington.—The Council have agreed to supply electric current 
through prepayment meters at 4}d. per unit, and to supply free of 
charge metal filament lamps to this class of consumers. 


Dungarvan.—The Board of Trade have informed the Council that 
they do not now entertain applications for licences for electricity 
supply. save in verv exceptional cases, as the Board consider that 
proceedings by Provisional Order should be generally adopted. 


Hackney (London).— Of the £9,176 estimated surplus on the work- 
ing of the electricity undertaking for the year ending March 31, the 
Finance Committee have decided to transfer £3,000 to reserve, and to 
apply £2,000 in aid of the rates. The balance, when ascertained, is 
also to be given in aid of the rates. 

Harbour Lighting.—Owing to the heavy cost of gas lighting the 
Council are considering the advisability of adopting electricity for 
lighting and power. 


Hereford.—An inquiry was held on Wednesday into the applica- 
tion of the Corporation for sanction to borrow £1,600 for the installa- 
tion of electric pumping machinery at their waterworks. It was 
stated that by adopting the scheme the Council would be able to 
turn the electricity undertaking into a profitable concern owing to 
the increased supply of current generated when the load was lightest. 

Heywood.—Owing to ill-health, Mr. James Stott has recently 

?signed his position as electrical engineer and tramways manager. 

Holmflrth.—As the Electricity Committee have not been able to 
make arrangements with the Yorkshire Electric Power Co. for the 
supply of electricity in bulk, the Council have now decided to invite 
competitive schemes from engineering firms for the supply of an 
electricity generating plant. 


Islington (London).—(n the recommendation of the Lighting Com- 
mittee, the Council last week granted various inereases of salary to 
members of the staff of the electricity works. 


Lowestoft.—It was reported at the Council meeting on Tuesday 
that the borough electrical engineer and tramways manager (Mr. 
G. A. Bruce) had tendered his resignation, and this was accepted 
with regret. Several members spoke highly of Mr. Bruce's ability, 
and a Special Committee was appointed to consider the future 
management of the electricity supply and tramways department. 


Pembroke (co. Dublin).—The Council have decided to increase the 
charges for electric current b; 5 per cent. owing to the rise in the 
price of coal and the increase in wages. 


Radstock.—The Urban Council has recently had b»fore it a report 
on the subject of electricity supply. 

A scheme of electricity supply for public and private lighting in Rad- 
stock, Writhlington and Clandown was outlined, and it was recom- 
mended that the proposal to supply electricity in Midsomer Norton be 
dropped for the present. The total capital expenditure entailed would 
be about £4.000. The question as to whether the works should be run 
by the local authority or by a company, and other matters, have been 
left in abeyance for the new Council, which will meet in May. 

Rathmines (co. Dublin).—In consequence of the increased cost of 
coal and other additions to expenditure, the charge for electric 
current has been increased by 2j per cent. The present price is 
41d. per unit. 

Rotherham.—The electrical engineer (Mr. E. Cross) has been 
directed to report upon the cost of supplying current tu. Kimber- 
worth Hospital. 


Sheffleld.—At the meeting of the Corporation on Wednesday the 
chairman of the Electric Supply Committee (Councillor Crowther), 
in presenting the Committee's minutes, said there was no intention 
on the part of any member of the Committee to try and go outside 
the statutory powers which were embodied in the Corporation Act 
of 1912. 

Of the two items dealing with wiring and fittings (amounting to £1,900), 
he said that only £300 was affected by the recent decision of the House 
of Lords. Pending the consideration of the matter by the Committee 
(and they hoped to report fully next month), any work as to which there 
might be any dispute would be done in accordance with the statutory 
power, and any work that might have to be done which was not in 
accordance with that power would be done through a contractor. 

Stroud.—The council have assented to the application of Mr. J. H. 
Edwards for a provisional electric-lighting order. 


Sutton Coldfleld.—At the last meeting of the council the Electricity 
Committee reported that they had revised the scale of charges for 


electricity supply, and the result was for current supplied under the 
domestic contract rate in the summer months their charge of jd. 
per unit would be one of the lowest rates in the Midlands. There 
were now over 800 consumers of the electricity department. 


Swansea.—The Electricity and Tramways Committee have agreed 
to contribute £1,200 out of the year’s profits on the electricity under- 
taking towards the relief of rates. 


. LIGHTING NOTES. 


Cheltenham.—The Council have decided to substitute 34 electric 
lamps for gas lamps in certain thoroughfares at a capital cost of 
£338. lls. 6d., and an annual cost of £2. 10s. per lamp. 


Dover.—At the meeting of the Council last week the borough 
electrical engineer (Mr. L. Woodman) reported on the question of 
control time switches for public lighting. 

In view of the large area over which the lamps are situated, and the 
additional cost of labour for midnight switching, &c. (estimated at 
£5. lls. 8d. a week), the use of control time switches would mean an 
annual saving in wages of £213. The cost of the switches would be 
£528. 9s. It was decided to adopt the report and to sprcad the expendi- 
ture over three vears. 

Folkestone.—Quotations are to be obtained from the local elec- 
tricity supply and gas companies for lighting portions of Cheriton- 
road and Sandgate-road. 

Workhouse Lighting.—The Lewisham (London) Guardians have 
decided to engage the cnginecr of the South Metropolitan Gas Co. to 
draw out specifications for the electric lighting of the infirmary and 
workhouse, at £10. 10s., and also to invite tenders for the supply of 
electricity from the electric light companies and from the South 
Metropolitan Gas Co. (the latter to supply electricity from their own 
generating plant). 

The L.G. Board have authorised the adoption of electric lighting 
at Crumpsall workhouse at a cost of £4,755 and have sanctioned 
a loan of £4,300 for carrying out the work, wnich has already been let 
to contract. | 


TRACTION NOTES. 


TRAMWAYS. 


Bradford.—Alterations and additions are to be carried out at the 
Thornbury car department at a cost of £8,592. 


Guard Wires.—The general manager of the Bradford Tramways 
(Mr. C. J. Spencer) has reported on the terms suggested by the Post- 
master-Genoral as to the basis on which the question of guard wires 
or other means for the protection of P.O. telegraph and telephon» 
wires should be dealt with. ° 

Owing to the fact that the Municipal Tramways Association will prob- 
ably obtain counsel’s opinion on the subject, the Tramways Committee 
have authorised him, in the event of such opinion being unfavourable to 
the association, to agree to the suggested basis at the meeting of the 
association. 

Manchester.—The Tramways Committee have agreed to make a 
contribution of £100,000 in relief of rates, after allowing for depre- 
ciation, &c. 

Sheffield.—The tramways manager (Mr. A. R. Fearnley) has bəen 


instructed to report as to the advisability of adopting universal 


halfpenny morning fares for all passengers up to 9 a.m. 

Mr. Fearnley is to make further trials with motor "buses on the city 
to Heeley Green route, and the Surveyorof Highways has been instructed 
to proceed with the construction of the tramway extension from Hills- 
borough to the city boundary. 


RAIL-LESS. 

Stockport.—The trolley omnibus system between Stockport and 
Offerton was inaugurated on Monday last. 

The cars are equipped on the Bremea system, and the overhead equip- 
ment cost about £800 per mile. The route is only about 1} miles in length, 
but should the experiment prove successful the system will be extended 
to other districts. 


POWER AND HEATING NOTES, 


Electric Cooking.—Derby Electricity Department organised 8 
series of lectures and demonstrations on the advantages of clectrit 
cooking for this week. and the first was delivered by Mr. F. 5. Grogan 
on Tuesday afternoon, 

The lecturer gave an outline of the progress made with cooking by 
electricity, aad r. ferred to the fact that utensils were now sold at popular 
prices, ‘The oaly expensive part of electric cooking was the stove, and 
Derby Corporation hired out “ Tricity " stoves at moderate prices. 
Electric cooking was cheaper than most people thought, and since his 
last visit to Derby 40 “ Tricity " stoves had been supplied in the district 


Electricity was supplied at ld. a unit, and that sum would run a '' Tricity. 
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hot plate for five hours at lowest heat and for 1! hours at highest hcat. 
Mr. Grogan gave demonstrations of toasting, erilling, &c.. and stated 
that the two great secrets of tha ovens were that the heat was always kept 
inside and that the heat was controllable from the top as well as the 
bottom. — Flatirons could bs readily heated on the cooker, and he 
pointed out the advantage of using © Tricitv 7 tb ation, 
Wimbledon.—The Council have decided to purchase 25 1 lb. and 
25 6 Ib. irons from the General Electric Co. for distribution on loan 


amongst electricity consumers, 


TELEGRAPH AND TELEPHONE NOTES, 


Fulham nsions and alterations are to be carried 
out to the internal telephone system at the Western Hospital of the 
Metropolitan Asvlums Board at a cost of £285. 


. Municipal Telephony.—4At the meeting of Hull Corporation last 
week it was decided to adopt. the recommendation of the Telephone 
Committee that. subject to terms being agreed, the Corporation are 
prepared to purchase from the Post Office the plant. &c.. acquired 
by the Post Office from the National Telephone Co. in the Hull area, 
and to apply for a new licence. The consideration of terms, &c., was 
left to the chairman, deputy chairman, town clerk and telephone 
manager for further report. 

The Telegraph and Telephone S:rvice.—At the conference of the 
Association of Chambers of Commerce on Wednesday. Mr. C. N. 
Goldman. M.P.. moved a resolution calling for the creation of a 
special department. separate from the Post Oftice, and directly re- 
sponsible to the Postmaster-General, to work the telegraph and tele- 
phone systems on a commercial basis. and for the appointment of a 
Select Committee to consider certain questions conneeted with the 
services, ; 

Mr. GorpWaAN urged chet his proposal were ary dor (he. proper 
and efficient expansion of the telephone, which had now become even 
more important than the telegraph. The Post Office looked upon the 
telephone, more or less, es an interloper. and to that were largely due the 
present. troubles. Owing to the association of the telephone and the 
telegraph, the former was not generally available at night, or during the 
greater part of Sunday, since the svstem had become worse and the trunk 
services were quite Inadequate. The men taken over by the Post Office 
had not been placed in positions to which their experience entitled them. 

Mr. FAirTHEFUCL Bece, chatrman of the London Chamber of Commerce, 
urged the exclusion of the telegraph system from the rcsolucion.which 
was eventually withdrawn, and a motion similarly worded, but dealing 
with the telephone system only, was substituted. and after. discussion 
was ndop'ed, 

Wireless Telegraph Notes.—Another valuable result of wireless 
telegraph at sea is that of the British steamer * Lugano," bound 
from Liverpool to Havana. This vessel was driven by storm out 
of her course and went aground. In answer to a call from the 
* Lugano." whose apparatus it was possible to work intermittontl-, 
a vessel was sent to her relief, and the 116 passengers on board were 
saved by a tug. the * Nome.” 


QUIAE N 
EMPIRE NOTES. 
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Australasia.—' [he “ Australian. Mining Standard“ savs North 
Sydney Council. which has not vet completed the agreement with the 
North Sydney Electric Lighting & Power C orpn. to supply electri- 
City. has received a further offer from Sydney City Council to supply 
electricity in bulk. 

Neweastle (N.N. W.) Council has approved of the estimate, prepared 
by Mr. J. E. Donoghue, of £5.000 as the probable capital expenditure 
on the electricity undertaking for the current year, "his is apart from 
any consideration of removing the power house, which has not vet been 
decided on by the Council, nor does it include the proposal to extend the 
supply to the proposed new doekvards at Walsh Island or to Stockton. 

The second dam for the Wollongong (N.S.W.) distriet water supply is 
now in use. ‘The dam is 60 ft. below the first one, and the water is 
pumped from ihe lower dam into the upper by electric power. The 
scheme was designed by Mr. W. Corin, chief electrical engineer of the 
department, and the contractors for the installation were Noves Bros, 

The plant of the Melbourne Electric Supply Co. at its. Richmond 
station is being increased by the addition of a 5,000 k.v.a. Curiis turbo- 
aliernator set. The condenser and the Allen triple air- pumps (driven by 
a 17 kw. motor) have already been erected. 

The Electric Light & Power Sv pply Corpa., of Balmain (N.8.W.), for 
the hadlf-vear ended Des. 31, made a profit of £6,006, and a dividend of 
T per ceat, per annum has beer declared. The private consumers 
number 1,203 (increase 563 for vear). 

The Parramatta (N. S.W.) electric Supply Co. (Lid.) is bei ise formed, 
with a capital of £20,000, to install electricity throughout the munici- 
pality. ‘The manager is Mr. Harold E. ‘Taplin. It is proposed to install 
two high-speed: direct-coupled steam generating sets and a storage 
battery. Current will be supplied by the threes wire system at 480 volts 
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for power and 240 volts for lighting. "The total cost is estimated at 
3.000). 

A motion was recently passed by Northcote (V.) Council to borrow 
£7,000 for clectrie lighting Tt is intended to get current from the Mel. 
bourne Kleetrie Supply Co. at about Hd. a unit and supply it to the 
public at 2d. for power and about 5d. or 6d. for lighting. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " savs the Cia Luz 
Electrica de Zarate has sold its undertaking to the Province of Buenos 
Ayres Electric Light Co. 

The construction of the first section of the clectric tramways in the 
eity of Salta has now been completed. 

Chili.—The '* Review of the River Plate ` says negotiations are 
being entered into to enable the Government to purchase land on 
either side of the Rio Laja, with a view to making use of the water for 
a hvdro-electrie station to supply current for the third and fourth 


sections of the railway which are to be electrified, and supplying 


electric light to several cities, 

Dominican Republic. —A consular report states that electric light is 
used in the streets and houses of San Pedro de Macoris, the centre of 
the sugar district, 

Norway.—H.M. Legation at Christiania report that a further 
amendment to the law of Aug. 4, 1911, has been passed bv the 
Odelsthing, the effect of which is to make the regulation of a water- 
course. by which the water-power is increased by more than 2,00) n.r, 
subject to a concession in any case, even though all the water and 
lands affecte.] are in the same hands. 

Paraguay.—A consular report states that during 1911 the Para- 
guay Central Railway Co. purchased the tramway at Asuncion (the 
property of a British company), which was worked partly by horse 
and mule traction and partly by steam, and proceeded to convert it 
into an electric service. The new system should be working shortly. 


Russia.—The Council of Ministers have sanctioned the proposal 
of St. Petersburg Municipality to borrow 66.500,000 roubles (about 
£7.002.000) for publie works, including electric tramway extensions 
and refuse destructors. 

A consular report from Vladivostock states that it has been decided 
i proceed with the equipment of the port gradually as necessity arises. 

In the meantime, 150,000 roubles (about £15. 063) has been allotted for 
the erection of an electric power station. A municipal electric power 
station has recently been opened, and supplies current for street and 
private lighting and for industrial purposes. An electric tramway 


system (4 miles in length) is now completed. 
Imports by sea from foreign countries into the Maritime Province 


(which includes the Viadivostock district) in 1910 included gas and oil 
motors to the value of £3,481 (compared with £451 in 1909) ; steam 
engines, £1,037 (£707); dynamos and motors, £6,037 (£10,383) ; tele- 
graph and telephone apparatus, £360 (£803); clectric switches, com- 
mutators, &c., £5,630 (£3,387); incandescent electric lamps, £2,178 
(£929), l 

Uruguay.—The Monte Video electric tramways carried 77.131,123 
passengers in 1912 (compared with 65,821.040 in 1911). and the car- 
miles run were 13,740,643 (compared with 12,514,411). 


MISCELLANEOUS NOTES. 


Customs Duties.—According to recent decisions. import duty of 
20 per cent. ad val. under the British preferential tariff and 30 per 
cent. under the general tariff is payable upon imports into New 
Zcaland of telephone transmitters, mouthpieces, diaphragms and 
hand combinations, extension bells and vulcanite nipples for vul- 
canite pipes (claimed as insulating material). 

The Belgian Ministry of Finance announces that electric time 
switches are to be assessed for import duty under ** Machines, 
Apparatus and Tools-other.” at the following rates: Of aluminium 
40 fr.. c.i. 2 fr.. w.i. or steel 4 fr., and copper or other material 12 fr., 
per 100 kilogs, 

The Government of St. Vincent (West Indies) have drafted a new 
inport tariff (to come into force at a date which will be notified later) 
iixing 10 per cent. ad. val. as the duty on the following electrical goods 
H imported from the United Kingdom, Canada or Newfoundland, and 121 
per cent, if from other countries : —Lamps.electrical machinery and elec- 
uie dental appliances of all kinds not specifically exempt from duty, and 
wire, Amongst goods which can be imported duty free are machinery 
and parts or fittings thereof, not imported for sale, which the Governor- 
i Council may consider like lv to further the introduction of new or the 

improvement. of existing industries, material for the use of the West 
Lidia & Panama Telegraph Co. aad any telegraph company (wireless or 
ocherwise) recogaised by the Government. 

Easter Holidays.—Where to pend Easter is often a problem for 
many, Easter being the first holiday of the year. In these days of 
quick travel distance is no object, and we note that the Great 
Central Railway have given specia attention in their Easter, 1913, 
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arrangements to shorten the journey of the long-distance traveller 
by bringing his destination as near to London as possible in point 
of time. The company's special holiday programme contains an 
almost unlimited choice of resorts in the Midlands, North of England 
and N.E. and N.W. Coasts, suitable for all tastes and requirements, 
Express corridor trains, equipped in most cases with restaurant cars, 
leave Marylebone on Thursday, March 20, at 8:45, 10:0 a.m., 12:10, 
3: 15, 3:20, 4:45, 6:20, 10:0 p.m., and 12:40 midnight, and special trains 
will also run on Good Friday, Saturday, Sunday and Monday (Bank 
Holiday). Other attractive features of the programme include the 
issue of week.end tickets, frequent day and half-day facilities to the 
pieturesque villages of the Chiltern Hills and Vale of Aylesbury. 
Special low fares are announced for walkers and cyclists, available 
from Marylebone by any train on any day, and from Saturday to 
Monday. Copies of the programme can be obtained free at Mary- 
lebone station, the Great Central town offices and agencies, or b; 
l ye from the Publicity Office, 216, Marylebone-road, London, 
N.W. 


Electrical Trades’ Benevolent Institution.—The annual general 
meeting will be held on March 31 at the Institution of Electrical 
Engineers, at 2:30 p.m., Mr. E. Garcke in the chair. ln accordance 
with the new rules, this meeting is composed only of members of the 
E.T. B.L, but, as the number of members has increased very largely, 
it is hoped there will be a good representative attendance. 


Inquests.—An inquest was held at Mansfield Woodhouse on Friday 
last on a pit boy named B. Bettridge who was employed at the Lang- 
with Colliery as a pony driver. 

jvidence was given that deceased and another boy named Needham 
were working together, and at about 9 o'clock on Wednesday night they 
were waiting for some tubs to come out in order to take their horses down 
what was known as the “ scouring." Needham, a youth named Barlow, 
and deceased were standing close together near an electric light, when 
suddenly they heard a noise, and on looking round deceased was seen 
leaning against the side of the road in a half-sitting position. Deceased 
stated to Needham that he had received a shock, and he died shortly 
afterwards. Needham was not able to sav whether deceased had touched 
the lamp, but after the accident he noticed it was not hinging in its usual 
position. 

JoHN J. BARLOW said he was near deceased when the accident happened. 
Deceased was leaning against a prop on which was fastened an electric 
lamp. All of a sudden deceased fell. It was possible for deceased to 
touch the lamp, but he noticed that the lamp was hanging down as far 
as the cable would permit. 

In reply to Mr. R. Nelson, witness stated that the place where they 
were was the place they usually waited. He was quite clear the lamp 
was in its right place immediately before the accident. 

JOSEPH SMITH, deputy, said deceased was attended to bv several 
persons who were using artificial respiration. He failed to find any 
defect in either the lamp or the cable. The lamp. however, was not 
hanging in its proper position. 

The manager (Mr. ‘Hos. H. ELLIOTT) said the cable had been tested, 
and they found that the insulation was very good as the lamp was found 
hanging after the accident, but on putting it in the position it was before 
b-ing displaced they found the possibility of a leakage of electric current 
from the cable to the casing of the lamp holder, on which they found 
slight evidence of fusing. That being the case, there was a possibility 
that a shock might be communicated to anyone touching any part of the 
lamp. Anyone touching the lamp and receiving a shock would naturally 
grip the lamp, and thus pull it out of position. 

The metal parts of the lamp were not connected to earth in that case 
because the rule only required that circuits of a voltage of 125 should be 
earthed, and the electrician considered that particular circuit to be 
110 volts. They had tested it and found it to be 440. There were now 
no lamps in the pit that were not earthed. In explanation of the view 
taken by the electrician (Mr. Ross), witness said that at a certain point in 
the pit there was a voltage of 440, and they “ tapped ” it by putting in a 
series of four lamps. The impression was that the 440 volts would be 
divided into four parts of 110 volts each, but that appeared to have been a 
mistaken belief. 

Mr. W. E. Ross, underground clectrician, said he had assumed that the 
place where the accident happened was 110 volts. He admitted, how- 
ever, that taking certain other points in the pit the voltage was much 
greater. 

Witness was then questioned by Mr. Nelson as to the liability of the 
shock from a circuit of 110 volts, and he admitted it was possible to receive 
it from the cable, but had not thought it possible to receive it from the 
lamp. 

Me ABEL (colliery electrician) said he did not agree that there had been 
any fusion, but Mr. Nelson was convinced there was evidence of fusion 
on the lamp. 

The jury returned a verdict that death was due to an electric shock 
accidentally sustained. 


An inquest has been held on Joseph Bain who was killed at the 
Houghton Main Colliery ( Yorks.) on the Ist inst, 

Evidence was given that deceased and two other workmen were 
together in the Melton Field scam. and deceased told his mate to switch 
on the current for the machine, When deceased took hold of the 


machine handle he cried out and died immediately. Deceased wore, 
rubber gloves. | 

ALFRED QOGLEY, electrician. said he examined the machine at tho 
beginning of the shift, it having been reported from the previous shift 
that there had been a slight fault. He examined the machine twice, 
and could not find anything wrong. It was tried with the power on, and 
it was all right when he left it.. 

Mr. R. Newson, H.M. Electrical Inspector of Mines, suggested that the’ 
examination made was not adequte, and observed that the tests made by’ 
Ogley did not eliminate all the possibilities. ' In his opinion, the witness 
Oglev did not carry out a proper examination. It was a very high. 
pressure machine, being worked at 650 volts. The voltage was too high, 
and the conductors to earth were of too high a resistance. The con- 
ductors had several joints, and a higher resistance was thus got, and with 
such a machine anything might happen. But even with such con- 
ductors loss of life would be improbable—in fact, danger would hardly 
exist—if the voltage had been 200, with which it was possible to work 
coal-cutting machines. Referring to the use of rubber gloves, Mr. Nelson 
said he did not like them, and it was not necessary to use them. Appa- 
ratus which required gloves was obsolcte for mining work. 

The jury returned a verdict of accidental death, and made certain 
recommendations a: to th^ future working o! the plant. 

Fire. —We are informed that a somewhat serious fire occurred at 
the Sphere Engineering Works of Engineering & Arc Lamps (Ltd.), 
St. Albans, on Saturday night. 

The fire was noticed by one of the emplovés at the North Metropolitan 
Electric Supply Co.’s station at nine o'clock. The two fire brigades were 
promptly on the spot, and succeeded in arresting the progress of the 
flames. No reason has been discovered for the fire, which apparently: 
originated at the south-east corner of the building, and three gables were 
completely burnt out for two-thirds the length of the works, and the coil- 
winding department was also completely destroved. The shafting was 
much injured, but damage to the machinery is not extensive, the prin- 
cipal loss being suffered by finished stock and raw material. The 
damage to stock, building and contents is about £4,000, which is fully 
covered by insurance. It is hoped to have all the machines, &c., working 
within five wceks, and although part manufacture has already been 
resumed, yet the indulgence of clients for any delays in delivery ia 
requested. | 

Social Events.—At the invitation of the Social Committee of the 
Association of Engineers-in-Charge, over 200 members of the associa- 
tions and their friends attended a dance held in the Holborn Hall. 

Owing to the excellent manner in which the M.C.s (Messrs. W. H. Ball 
and M. C. White) officiated, the programme of 15 dances, together with 
five extras, was successfully performed. Prof. H. S. Hele-Shaw, D.Sc., 
F.R.S. (the genial president), was present. and he was supported by 
Mr. H. E. Neale (chairman of the association) and the members of the 
committee (Messrs. R. Thorp, H. A. Murray, A. E. Penn, A. W. Speedy- 
man and H. Swann). 

The annual dinner of the Birmingham branch of the Electrical 
Contractors’ Association was held on Friday last, Mr. W. A. Baxter 
presiding. Among those present were Prof. G. Kapp, Messrs. R. A. 


. Chattock, H. Foulds, A. Home Morton, W. Shaw and E. F. Clarke. 


In proposing the toast of ‘‘ The Association," Mr. Shaw discussed the 
relations between the electrical contractor and the station engincer. 
The station engineer often looked upon the electrical contractor as his 
great unpaid canvasser, and he hoped the time was coming when all 
contractors would have to be registered, so that there would be more ` 
supervision of the men doing wiring work. 

Mr. L. G. TATE (general secretary of the association) replied, and 
congratulated the Institution of Electrical Engineers on having formed 
an Industrial Committee to further the movement for the licensing or 
authorisation of electrical contractors. He referred to the success of the 
Association in opposing municipal wiring powers, the latest instance 
being their opposition to the Sheffield Corporation Bill of 1912. 

Prof. Kapp, who proposed ‘ The Industry," spoke of the manifold 
uses of electricity to the modern community. The greater the strides 
made in the development of the industry the better for everybody con- 
cerned, but he hoped the public would pay so useful a servant well. 

In reply, Mr. H. FovLps said that electricity supply undertakings 
represented £62.500,000, electric tramways £46,000,000 and manufac- 
turing undertakings £51,000,000, a total of £160,000,000. The electrical 
industry supplied 15 per cent. of its current for domestic uses and 
85 per cent. for manufacturing purposes. Their friends the enemy 
supplied about 78 per cent. of their gas for domestic uses and only 22 per 
cent. for manufacturing purposes. 

Mr. CHATTOCK, who replied to the toast of '* Central Station Engineers,” 
said they had, he thought, placed the power supply in Birmingham and 
otber cities on a firm basis. Now they had to go on to find fresh outlets 
for their energy, and the heating and cooking load was now becoming 
possible, because they had been able, owing to the enormous develop- 
ment of the power load, to cheapen the cost of supply. They could now 
deliver current for cooking and heating in competition with other forms 
of energv. 

The annual dinner of the inembers of the Dublin Section of 
the Electrical Contractors’ Association was held on Thursday of last 
week. Mr. F. Barrett presided, and the company numbered about 
50, including Messrs. Kaye Parry, M. Ruddle, L. J. Kettle, G. F, 


! Pilditch, T. E. Brunker, A. E. Porte, C. H. Egan (hon. secretarv), &c, 


Imports.—The following are official values of electrical machiner y 
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material and apparatus imported into this country (a) during Exports.— The exports of electrical machinery, material, &c., (a) 
February, 1913, and (b) during the current year from Jan. l to , during February. 1913. and (b) during the current year from Jan. | 
Feb. 98; with the increases or decreases compared with the corre- | to Feb. 28. and the increases and decreases compared with the corre- 
sponding periods of 1912 :— sponding periods of 1912, are as follows :— 

Electrical machinery (a) £115,487 (increase £28,758), (b) £231.262 Electrical machinerv, (a) £167,068 (increase £11,851), (b) £380,497 
(increase £53,303) ; telegraph and telephone cables (a) submarine £34 (d«- | (increase £38,630) : telegraph and telephone cables (a) submarine £54,772 
crease £16), other than submarine £4,422 (decrease £26,409), (b) sub. | (increase £24,104), other than submarine £43,796 (increase £21,689), 
marine £34 (decrease £16). other than submarine £11,682 (decrease | fb) submarine £102,886 (increase £38,187), other than submarine £97,802 
£54,712) ; telegraph and telephone apparatus (a) £14,727 (decrease £3,098), | (increase £54,426) ; telegraph and telephone apparatus (a) £26,774 (in- 
(b) £35,167 (decrease £9,749) ; other electrical wires and cables, rubber in- | crease £1,444), (b) £49,242 (decrease £5,233) ; other electrical wires and 
sulated (a) £26,860 (increase £22,465), (b) £61,399 (increase £52,086) swith | cables, rubber insulated (a) £29,536 (decrease £10,588), (b) £73,562 (de- 
other insulations (4) £4,686 (increase £2,921), (D) £8,879 (increase £4,032) > | crease £10,538) ; with other insulation, (a) £74,016 (increase £46,914), (b) 
carbons (a) £13,073 (increase £492), (bj £25,817 (increase £765, : glow | £143,602 (increase £58,476) ; carbons, (a) £703 (decrease £818), (b) £1,343 
lamps (a) £21,822 (decrease £16,064), (b) £42,123 (decrease £29,197) ; are | (decrease £1,569} ; glow lamps (a) £11,882 (decrease £5,497), (6) £25,283 
lamps and electric searchlights (a) £133 (decrease £36), (b) £272 (de- | (decrease £3,634); are lamps and scarchlights, (4) £1,169 (decrease £436), 
orease £241); parts of car lamps and searchlivhts (other than carbons) | (b) £1,545 (decrease £2,226) ; parts of arc lamps and searchlights (other 
(a) £10,056 (decrease £3,558), (b) £20,578 (decrease £3,518); primary than carbons), (a) £1,549 (increase £27), (b) £3,392 (decrease £124); 
and secondary batteries (a) £4,280 (increase £98), (b) £9,627 (increase primary and secondary batteries (a) £25,297 (increase £9,462), (b) £49,358 
£750). Total of electrical goods and apparatus, other rhan machinery | (increase £18,130). Total of electrical goods and apparatus, other than 
and uninsulated wire, (a) £120,957 (decrease £14,038), (b) £257,149 (de- | machinery and uninsulated wire, (a) £355,965 (increase £102,976), (6) 
crease £17,842). £724,583 (increase £196,503). 
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TENDERS INVITED. 
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H. and L.T. Cables, Transformer Switch Pillars, &c. | ' Lancashire Boiler. 

BLACKPOOL Corporation invite tenders for the supply and EccLEs Electricity Committee want tenders by lOa.m. 
delivery of h. and l.t. Cables. also Transformer Switch Pillars and March 17 for supply and erection of a Lancashire Boiler. Speci- 
Accessories, Particulars from the borough electrical engineer t fication, &c., from the Borough Electrical Engineer. 
and tramways general manager, Mr. Chas. Furness, electricity Steam Alternator, &c. 
works, West Carlisle-street, Blackpool. Sve an adrertise:nent BripGenp Urban Council require tenders by March 21 for 

Infirmary Lighting. | supply and erection of 400 k.v.a. Steam Alternator and Acces- 

The Guardians of the Poor of the Hamlet of MiLE Exp OLD sories, Specification, &c., from the Engineer and Manager. 

Towy (London) invite tenders for re-wiring the wards. &c., of ' School Lighting. 


the infirmary for electric lighting. Copies of specification from Loxpow County Council require tenders by 11 a.m. March 19 


TAA 
QUU 


— —— — -m 


as ee of re clerk to the Guardians, Mr. Benjamin Catmur, for wiring Victory-place, Walworth, elementary school. Speci- 
ancroft-road, E., where tenders must be delivered by noon e R fiat Enginee Spri der , 
3 ation, &c., he Chief E T, T is, S.W. 
of Thursday, March 20. See an advertisement. fications e, troim the BICI TpI Dents Sve eat § 
Tramway Construction. 


E.H.T. and L.T. Three-phase Switchgear . . : 
. œ N . $ P AM 1 k , s ^ P f l l 
SHANGHAI Municipal Council invite tenders for the supply Loxpon County Council also require tenders by 11 a.m. Apri 


" ; d platelaying of tramways in Bromley-road. 
and delivery f.o.b. British port of e.h.t. and lt. Three-phase for roadwork aud | et DUE 
Switchgear for sub-stations, Specification, general conditions dien e aud = d NA. E UM 
and form of tender from Messrs. Preece, Cardew & Snell, 8, Queen f p y» » Ghi DA e Ad Ho k M ardens S Ww pe ease 
Anne's-gate, Westminster. S.W., to whom tenders in duplicate Tn a DIG ce ] T A pring-g put 
are to be sent by noon Thursday, April 3. Sve an advertisement. Reconstruction e rE "n seed bra peed ià 
, LoxpoN County Council also want tenders by 11 a.m. Apri 
Cable, eU ER TE i f " for Beconstruction and Re-winding of 17 Synchronous Motor. 
laying M i Eu uu d a lead "HPP "1 generators and three Induction Motor-generators. Specifications 
T l e-core paper anc ad-covere he Cl Spring- ardens, S.W. 
armoured feeder Cable, Transformer and Switchgear. Speci- e a DOR 
- fications, &c., from the borough electrical engineer (Mr. James Tramway Department Stores. 2 f 
Slevin) and tenders to the town clerk (Mr. Wm. Hy. Tyrer) by SUNDERLAND Corporation want tenders by noon March 2j tor 
"Tuesday. March 25. Szean advertisement. ` supply of Stores for their tramways department, including 
Diesel Engines and A.C. Generato Electrical and Car Supplies, Ironmongery. Paints, Oils, &c. 
owe rs. 


Form of tender, &c.. from the General Manager. 
Tenders will be received by the Secretary, Postmaster-General's . s 

Department, Melbourne, Australia, until noon Moy 14, for supply Electrical Fittings, &e. 

and erection, at the Darwin Radiotelegraph Station, of power 

generating station plant. Tender forms. &c., from tie Com- 

monwealth Oftice, 72, Victoria-street, London, S.W. Sve an 

advertisement. 


WANDSWORTH (London) Guardians want tenders by noon 
March 17 for 12 months’ supply of electrical fittings, engineers 
sundries, tools, oils, &c. Forms of tender from the Clerk. 

Wiring and Fitting. | l 

The Standing Joint Committee of Wilts County Council 
require tenders by March 20 for the Electric Lighting of the Old 
County Police Station, SWINDON. Specifications, &c., from the 
County Surveyor. 

Electric Lighting Sundries, &c. 

Tenders are wanted by March 26 for 12 months’ supply of 
Electric Lighting Sundries, &c., to the West Sussex County 
Asylum, CHICHESTER. Forms of tender from the Clerk and 
Steward, 


Electric Tramears. 


Turbo-Generators, Condensers, Rotary Converters, Transformers, &c. 
Lonpon County Council invite tenders for two 8,000 kw. 
Turbo-Generators, with condensers and auxiliary plant, three 
Rotary Converters, each of 1,500 kw.. and nine Transformers for 
three 1,500 kw. rotary converters, together with two Starting 
Transformers. Specifications, &c., from the Clerk of the Count y 
Council, Sir Laurence Gomme, County Hall. Spring Gardens, 
S.W. The time for the receipt of tenders has been extended until 

11 a.m. of Tuesday, March 18. 


Boiler, Mechanical Stoker, Superheater, Electrically Driven Pump, &c. 


BATTERSEA (London) Council require tenders by noon March CoventRY Tramways Committee require tenders by 10 a.m. 
19 for Water Tube Boiler, Mechanical Stoker, Superheater and | March 27 for supply of two double-deck top-covered Electrie 

. R : ras. i ` 
Pipework, and an Electric Motor-driven Centrifugal Pump and | Tramears. Tender forms from the General Manager, Corporation 


Pipework. Specification, &c., from the Electrical Engineer. Tramways, Coventry. 


Cut-Outs, Service Boxes, Lamp Posts, Fuses, Feeder Pillars, &c. Engine-room Stores, &c. 


4 . x Zu . a 
CROYDON Corporation want tenders by noon March 31 for 12 East Ham Corporation want tenders by noon March 13 for 
1 A ' C . : Y : : ili 3 
months' supply of House Fuse Cut-Outa, Service and other Boxes, Engine-room Stores, Ironmongery. &c., for their electric lighting 
Meters, Lamp Posts and Bracket Arms, h.t. and Lt. Plug Fuses, and tramways department. Forms of tender. &c.. from the 


Feeder Pillars, Carbons, &c. Specification from the Manager. Town Clerk. 
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Cooling Tower, &c. 

Hornsey Town Council require tenders by 4 p.m. March 31 
for supply and erection of Natural-draught Cooling Tower, &c. 
Forms of tender, &c., from the Borough Electrical Engineer. 

Lamps, Cables and Oil. 

SALE Council require tenders for supply of Fuel Oil. Metal 
Filament Lamps and Street Lighting Cables. Specifications 
from the Electrical Engineer. 

Switches, Cut-outs, Meters, Cable and Junction Boxes, Wire, &c. 

WALLASEY Corporation want tenders by April 12 for 12 
months’ supply of Switches and Cut-outs, Meters, Cable and 
Junction Boxes, Span and Guard Wire, Oils, &c. Form of 
tender, &c., from the Electrical Engineer. 


Joint and Service Fuse Boxes,!Wires, Meters, Motors, Starting Switches, 
Transformers, &c. 
Borrow Electricity Committee want tenders by noon March 
27 for 12 months’ supply of Joint and Service Fuse Boxes, 
Wires, Meters, Motors, Starting Switches, Transformers, &c. 
Specification from the Engineer. 


Cables, Meters, &c. 
CoLtwyn Bay AND CorLwrN Council require tenders by April 1 
for 12 months' supply of Cables and Accessories, Engine Room 
Stores and Meters. Forms of tender, &c., from the clerk. 


Cables and Wires, Lamps, &c. 
DvNpALK Urban Council want tenders by March 24 for 12 
months' supply of Cables and Wires, Cable and. Lighting Acces- 
sories, Lamps, &c. Forms of tender from the Engineer, 


Overhead Line and Insulating Material, Lamps, Motor Windings, &c. 
PORTSMOUTH Tramways Committee want tenders by 10 a.m. 
March 18 for 12 months’ supply of Overhead Line and Insulating 
Material. Lamps, Motor Windings. Engine Packings, Oils, &c. 
Forms of tender, &c., from the Engincer, 


Pumping and Electric Lighting Plant, &c. 

The EavrriAN PuBLic Works MINISTRY require tenders by 
noon July 1 for (4) Diesel Plant (15 units. each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation 
for auxiliary power and light for the pumping station (motive 
power to be crude oil engines), travelling cranes and weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps. and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant. Economisers and Steel Chimneys. Conditions of tender, 
&c., from Sir A. Webb, Queen Anne’s-chambers, Westminster. 


Insulators and Brackets. 
Wi The Moroccan Adjudications Commission require tenders by 
" ll a.m. March 27 for the supply of 15.000 Insulators and 
. Brackets for the Post and Telegraph service. "Tenders to the 
" President of the Commission Générale des Adjudications et des 
Marchés, Dar- En-Niaba, Tangier. 
Tramway Points and Crossings. 
JOHANNESBURG (Transvaal) Council require tenders by noon 
April 4 for supply of Tramway Points and Crossings. Specifica- 
tions, &c., may be seen at 73, Basinghall-street, London, E.C. 


Generating Plant and Distribution System. 

The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
until noon, March 31, for the installation of Electrie Light at 
DAMIETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. 


Electric Tramway and Power Supply Concession. 

The Koxanp and ANDIzHAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire the undertaking after 20 years. The conces- 
rionaire will also have the right to supply electrical energy for 
industrial purposes. Tenders by July 14. 


Concession for Lighting. 

Lo4NDA (Portuguese W. Africa) municipal authorities require 
tenders by April 17 for a 20-years’ Concession for Lighting the 
town electrically. Conditions and tender (in Portuguese) can 
b» seen at 73, Basinghall.street. London, E.C, 

Telegraph Cables, &c. 

Tenders will be received by the Imperial Posts and Teleziaphs 
Department, VIENNA, on March 26, for the supply of Telegraph 
Cables, &c. 


ee 
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E TENDERS RECEIVED AND ACCEPTED. 
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Watford Council have renewed their cable contract with W. T. 
Henley's Telegraph Works Co. for a further period of 12 months, 
on the schedule of prices revised on the basis of the present price of 
copper. 

Lincoln Electricity Works Committee have accepted the tender 
of the Howden Boiler Co. (at £3,086, 10s.) for the supply of a boiler, 
stoker, superheater, econorniser, chimney, induced-draught flues, &c, 


Nelson Council have accepted the tender of the Tudor Accumu- 
lator Co. for a traction battery, and that of Messrs. Newton Bros. for 
motor generator and booster. 


Grimsby Council have accepted the tender of the British Westing: 
house Co. (at £7,524) for a 1,000 kw. turbine generator and condensing 
plant. 


The following tenders have been accepted by Sheffield Council :— 

Ferranti, Limited, two h.t. two-phase switchboards, £172. 125. ; Steel, 
Pecch & Tozer, 1,000 tons of steel tram-rails, £10. 15s. per ton ; British 
Thomson- Houston Co., 50 B13 controllers (£47. 19s. per pair, less 24 per 
cent.) and two rotary converters complete, £9,296 (subject to period of 
delivery being satisfactorily arranged) ; British Mannesmann Tube Co., 
75 light tramway poles, £5. 14s. each, 25 medium tramway poles, £7. 5s. 5d. 
each ; Navlor Bros., 75 light span pole brackets, 23s. each ; 25 medium 
span pole braekets, 24s. each; Electric. Construction Co., two 45 kw 
negative boosters, with all fittings, connections and switchboards, £865. 

The following tenders have been accepted by Sheffield Corporation 
for biennial supplies to the clectricity department :— 

British lasulated & Helsby Cables and. Imeson, Finch & Co., copper 
wires: John Norton & Sons. A. Frost & Co., Wilks Bros. & Co. and J. T. 
Dobb & Sons, brad and plumbers’ material; A. Frost & Co., D. Ashton & 
Co., Credenda Conduits (Ltd.), Wilks Bros. & Co., iron tubing ; Thomas 
Furniss (Ltd.), J. T. Dobb & Sons, Charles Credland, Griffiths Bros. & Co., 
R. J. Stokes & Co., oils, paints and sundries ; Thomas Furniss, tapes 3 
L. Andrew & Co., W.T. Glover & Co., G, Maclellan & Co-, India Rubber, 
Gutia Percha & Telegraph Works Co. and Thomas Furniss, indiarubber 
goods, 

For the tramways department the following tenders have been 


accepted :-— 

Samuel Peace & Sons, armature werhers ; Dyer & Young, controller 
fittings; British Mannesmann Tube Co., weldless steel tubes; Samuel 
Peace & Sons, trolley wheel spindles ; G. W. Allsop, J. Turner & Sons and 
Edison & Swan United Electric Light Co., car electrical supplies ; Hallam- 
shire Electric Co., cleetric bell spares ; J. Thompson and General Electric 
Co., electric light fittings, : India Rubber, Gutta Percha & Telegraph 
Works Co., cable, &c. ; Tramways Supplies (Ltd.), fibre trolley sl eves: 
G. Maclellan & Co. and India Rubber, Gutta Percha & Telegraph Works 
Co., rubber materials; L. Andrew & Co., W. T. Henley’s Telegraph Works 
Co., Spicer Bros., T. A. Ashton (Ltd.), E. Inman & Co., insulating cloths, 
tapes and linen ; Cocker Bros., Tempered Spring Co., J. P. Skinner & 
Sons, springs ; Geo. Miles, slipper blocks; Francis Colley & Sons, Taylor, 


TE 


‘Dunford & Co., Dewhurst’s Engineering Co., leather belting, &c. ; 
Brecknell, Munro. & Rogers, M. Bonser & Co., Tramways Supplies 


(Ltd.), S. Peace & Sons, Fleming, Birbby & Goodall and Veritys (Ltd.), 
overhead liae material; R. J. Niokes & Co., R. R. Minton & Co., 
J. B. Wheen & Sons, paints; J. Light & Sons (Ltd.), M. Wells & Co., 
J. Cla rk & Co., S. Cooke & Co. and C. Booth, oils, &c, 

London County Council have accepted the following tenders :— 

General Electric Co., Siemens Bros. Dynamo Works, McLellan & Co., 
Edison & Swan United Electrie Light Co., and Falk, Stadelmann & Co., 
electrical sundries. Siemens’? Bros. Dynamo Works, British Thomson- 
Houston Co. and General Electric Co., electric lamps (annual stores con- 
tracts for asylums). 

W. Geipel & Co. and H. G. Mayer & Co., electric carbons for special 
schools, Avery Hill College, &c. 

The managers of the Poplar and Stepney Sick Asylum District 
have accepted the tender of Pryke and Palmer for [2 months’ supply 
of electrical goods (at £132. lls. 7d.), and for ironmongery (at 
£190. 5s. 7d.). There were five tenders for the electrical goods and 
two for the ironmongery. 

Bradford Council have accepted. the following tenders :— 

Cox-Walkers, for ""Tavlor-Scotson " voltage regulator, at £343; Walter 
scatet enl £7,750 ; British Mannesmann Tube (vo. steel poles, 
£5,222. 6s, 30. ; Hadtield’s Steel Foundry Co., points and crossings, 
£2,712; Bavliss, Jones & Bayliss, tie bars, £196. 17s. 6d. ; R. W. Black- 
well & Co., copper bonds, £325. 195. 6d. ; Thermit (Ltd.), welding portions, 
19s. 6.1. each. 

The Metropolitan Water Board have accepted the following tenders 
for annual supplies to all stations :— 

Elison & Swan United Electrie Light) Co., metal filament. lamps ; 
Veritvs, Limited, wires, cables and tapes ; General Electric Co., electrical 
accessories, 

Derby Corporation have accepted the tender of C. A. Parsons & 
Co. for a turbo-alternator at £7,292. 
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^: Croydon Council have accepted the tender of Le Grand & Sutcliffe 
(at £240) for sinking a bore-hole at the electricity works. 


Stretford Council has accepted the tender of Veritys, Ltd. (at £55) 
for the supply of a 15 H.P. motor. 


_ Rotherham Council have accepted the tender of the United Elec- 
tric Car Co. (at £774) for supplying six tram-top covers. 


Stockton-on-Tees Council have placed an order with the Reason 
Mfg. Co. for the supply of electrolytic meters. 


The following tenders have been accepted in connection with the 
Brunswick (Victoria) electricity supply schene, for which current is 
to be taken from Melbourne Corporation :— 

"Thos, Coats, erection of main and three sub-stations, £373. 10s. and 
£197. 13s. respectively ; Noyes Bros., 12 single-phase transformers £791, 
switchgear,£538. 10s.; cable, £1,383. 15s.; Australian General Electric 
Co., lamps, £84; Warburton & Franki, street fittings, £565; Australian 
Metal Co., 200 meters, £285. 

.. Prahran & Malvern (Victoria) Tramways Trust have accepted the 
following tenders in connection with 16 new tramcars :— 

Noyes Bros, trucks £67. 5s. each, wheels and axles £24. 17s. 6d. per 


set; Australian Metal Co., magnetic brakes, £60 per set, motor equip- 
ments, £258 per set. 


Sydney (N.S.W.) Council have accepted the following tenders :— 

Noyes Bros. for time limit relays (£306) ; Lawrence & Hanson for 
incandescent lamp fittings (£137. 10s.), and for arc lamps contact and 
suspension gears (£213. 15s.) ; and Australian Metal Co. for motors for 
refrigerating plant at the fruit markets (£2,742). 
: Tantalum Traction Lamps.— Siemens Bros. Dynamo Works have 
recently obtained another contract from the London County Council 
for '' Tantalum " traction lamps. The quantity. in this instance, is 
for 125,000 lamps for use on the Council's tramways. 


Commonwealth Contraets.—The following contracts have been 
placed by the Australian Commonwealth Government Departments : 
. Postmaster General's. Department (Sydney).—Toogood & Jones, 50 
cable boxes, £1. 17s. 6d. each ; Geo. Hudson & Son, 20 ditto, £2. 12s. 6d. 
each; Maritime Wireless Co. (Shaw System), 12,000 clips for water pipe 
carth connections, £1. 6s. per 100 ; Noyes Bros., 6,000 insulators, £250 ; 
W. A. Emerson, telephone line from Germanton-Carboona to Jingellic, 
including about 83 miles of wire, £143. 5s. (approx.); V. Hickey & 
Bourke, telephone line from Gloucester-Stratford line to Rawdon Vale 
(including about 61 miles wire) £132. 15s. 4d. (approx.) ; 

. Postmaster-General's. Department (Melbourne).—Maritime Wireless Co. 
(Shaw's System), seven rotary convertors, £2,065. 

Postmaster-General’s Department (Brisbane).—Brunswick Brick, Tile 
and Pottery Co., 16,646 conduits, £1,994. 15. ; E. Sachs & Co., 1,416 g.i. 
cross arms, £198. ls.; Boehme & Owen, 180 g.i. cross arms, 2s. 23d. 
each, 25 ditto, 1s. 31d. each; F. E. Barbat & Sons, 15,000 wood cross 
arms, 1s. 6d. cach ; Theo. Zwicker & Co., 10,000 insulators, £255. 16s. 8d., 
3,500 tubes, £10. 10s. ; Webster & Co., 10 tons bolts £20. 16s. 6d. per ton ; 
Commonwealth Cast and Malleable Iron Works, 2,000 stay clamps, 10d. 
each; Balmer & Crowther, manhole covers and frames, £1. 7s. 3d. cach ; 
Lawrence & Hanson Electric Co., 2,000 g.i. thimbles, 2d. each ; Brabant 
& Co., 8 tons g.i. wire, £12. 16s. 6d. per ton; 4 tons ditto, £16. ls. 6d. 
p?r ton. 

| Postmaster-General’s Department, Adelaide.—Western Electric Co., 
100 telephones, £1. 8s. 6d. each, 155.000 jointing sleeves, 2s. lid. per 
‘1,000 ; Siemens Bros., Dynamo Works, 63 miles cable, £1,070 per mile, 
3, miles ditto, £882 per mile; W. T. Henley's Telegraph Works (o., 
Bi miles cable, £619; ! mile ditto, £530 : 1} miles ditto, £366 ; 24 miles 
ditto, £234 ; 3 mile ditto, £155; Australian Metal Co., 440 yds. switch. 
bvard cable, £440 ; 440 yds. ditto, £88; 220 vds. ditto, £56. 

Victorian Railways Department.—British Insulated & Helsby Cables, 
h.d. bare copper cable, £67. 19s. 3d. per mile ; £38. 6s. per mile and £25 
per mile, and ls. Od. per lb., and insulated cable £16. 18s. per mile. 

- N.S.W. Public Works Department.—Lawrence & Hanson, completion 
of electric lighting at Long Bay Penitentiary, £589. 19s. 

‘Wotan’ Lamps for Train Lighting.—We understand Messrs. 
Siemens Brothers’ Dynamo Works have obtained a contract for the 
supply of 31.800 ** Wotan " lamps for use on the South African 
Railways. This fact shows that large users of electricity are fast 
recognising that “* Wotan" lamps have a degree of mechanical 
strength which cannot be beaten at the high efficiency at which they 
operate. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEwsurn, ErLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged a 
the Patent Office, the former is given in brackets after the title. 

1911 SPECIFICATIONS. 
Electrical relays. (Coenate application, 8.427,12.) 
1912 SPECIFICATIONS. 
3,105 Foster & PockELINGTON, 
, varying speeds. 
3,123 prede Electric railway systems. (30:6 l1. Patent of addition not 
granted.) . 


27,953 BROWN. 


: 9,210 B.T.-H. Co. 


Controlling dynamo-electric machines running at. 


3.325 Cooper. Electrical resistanc» bodi2s and the manufacture thereof. 
3,342 Routt. (Dynamit Akt.-Ges vorm. Alfred Nobel & Co.) Proc:ss and apparatus 
for carrying out gas reactions in the electric arc. : 
3,555 Heyianp. Method of and apparatus for generating high-frequency currents. 
Relates to high-frequency generators in which the frequency is determin:d by 
oscillations of the magnetic field brought about in the machine. Such oscillations 
are brought about by the simple reaction of a short-circuited pclyphase winding 
unconnected to any sourc2 of supply. There is a field winding on (say) the stator 
joined to a sourc2 of supply so as to preduce a field, and on (say) th: rotor is a pcly- 
phase winding connected (say) in star, and with its outer terminals short-circuited, 
so that the phases are in parallel. Oscillations of low frequency are damped out by 
equalising currents, and only a particular higher harmonic.determined by thedifferencs 
in phase of the separate coils, is devcloped, which has the same direction inall the 
coils. 
3,590 SHELDON. (Sachsische Grupnznwechselschalter Ges.) 
the conductor connections th:r.to. 
4,061 ScuHIEssLER. Telegraphy and t2lzphony by submarine cables, long-distance 
everhead lines and tha like. (Convention date not granted.) 
5.462 Wynne. Electrical switch:s. (Cognate application, 13.195/12.) 
5,576 B.T.-H. Co. & GanroN. Electromagnetically op»rat.d switches. (5/3/12. 
Provides a construction of electromagnetically operated switches having vibratory 
mak? and break contacts such as are used in voltage regulators, induction coils. &c., 
whereby sparking at the contacts is avoided. Two or more pairs of make and break 
contacts are connected in series, the movable magnetic members of which are operated 
by separate pole members of U or E shap:d magnets, corresponding rcles of each 
magnet being surrounded by a single exciting coil, each winding of which embraces 
all the corresponding poles of the magnets. 
5.856 TURNER. impregnation and coating of electrical apparatus with insulating 
material. 
6.052. Byna & TayLor. Electrical conduit fittings. 
7,643 KRoPMAN. Electrically-driven dental engines and the like. 
7,729 WitsoN & CANDOLITE Co. Lamp-holder for electric candles. 
(G»neral Electric Co.) Alternating-current motors. 

Provides an arrangzment whereby alternating-current motors of the commutatcr 
type may be controlled for operation over a wide range of speed. Two brushes per 
pole are provided, relatively movatle on the commutator. An inducing winding 
is placed on the stator, either to induce the current in the rotor or to compensate for 
armature reaction. according to the type of motor. In addition an exciting winding 
is employed, displaced from the inducing winding preferably by 90 electrical degrees. 
The portion of this exciting winding for each pole is connected between the two 
brushes for the same pols, and is excited by the voltag> between the pair of brushes. 
Thus. moving the brushes towards or away from each oth:r varies the voltage in the 
exciting winding and controls the motor speed. 

9.911 Troop & Dare. Electric connection fittings. 

10,882 PLAuscN & TisTSHCENKO. Production of ductile iron by electrolytic means. 

11,175 LEITNER. Apparatus for the control of electric circuits in systems emplcying 
variable-speed generators. 

11,259 Diaz & AzAROLA Y GRESILLON. Apparatus for preventing the fraudulent use 
cr theft of electrical energy. (Addition to 14,259 08.) 

15,471 odd ErgcrRIC Mro. Co. & VipAr. Brush-hold2rs for dynamo-electric 
machines. 

Provid:s a brush-hold:r so constructed that the pressure of the brushes upon the 
commutator or collector rings of the machine will be independent of the leneth of 
the brushes. For this purpose pressure is applied to the brushes due to the force of 
a spring through the medium of a lever, one erd of which bears on the brush while 
the other is pivoted to a link pivoted on the fixed frame, the spring being interposed 
between the fixed frame and an intermediate pcint of the lever. By suitable arrange- 
ment the pressure on the brush may be maintained practically constant indepen- 
dently of its length. 

15,915 GorpscHMipT. Method of enabling speech-transmitting instruments comprising 
microphones to be worked when connection in parallel. 
16,084 TELEPHONFABRIK AKT.-GEs. VORM. J. BERLINER. Secret intercommunication 
telephone systems. (22/12/11.) 
16.938 Curtis. Regulating switch. 
17,909 Konic. Signalling system for indicating the position of vehicles on railways and 
the like. (2;8.11.) 
20,191 ScHAEFFER. Electrically-heated hot-air douches. (23/12/11). 
„A 4 Relates to an electrically-driven air compressor for cold and warm air with an 
MN electrical heater arranged in the outlet pipe, in which three electric contacts are 
A4. arranged in the outlet pipe of the air compressor, of which two are connected to the 
A. poles of the mains and the third to a terminal of the motor, and these contacts corre- 
A4 spond to cpposine contacts on a series of light, interchangeable heater elements, the 
i heater wires of which correspond to different voltages of the mains and in which for 
heater elements for a higher voltage than the normal terminal voltage of the motor. 
a small series resistance is employed in the motor circuit, and of the said opposing 
contact device two are connected to the ends of the heater wire and the third with 
one end of the series resistance whose other end is joined to one end of the heater wire 
22,534 SMITH & ScHuTER. Covering of electric conductors with plastic material. (Ad- 
dition to 16,542/11.) 
27,775 Kortinc & MATHIESEN ÁKT.-GEs. Spring-mounted footstep bearing for elec- 
tricity meters. (15/3/12) 
29,826 Ges. LE E EKIRO Osmose & ItLiG. Apraratus for electro-osmose. (Addition 
to 725/12.) 
30,024 SHELDON. (Sachsische Gruppenwechselschalter Ges.) Electric switches and 
the conductor connections thereto. (Divided application on 3,590/12. Feb. 13.) 


Electric switches ard 


APPLICATIONS FOR PATENTS. 


NorE.—7 he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, tf they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk ts affixed. 


January 23, 1913. 
1,888 ZUCKERMANN. Devices for operating tramway points and switches frcm the car. 
1,895 ELEKTROMECHANISCHE INDUSTRIE n. B. H. & HERMANN. Switch for electric 
lighting on a small scale.* 
1,902 Western ELECTRIC Co. (Western Electric Co., Belgium.) 
Systems.* 
1,914 B.T.-H. Co. (G.E..Co., U.S.) 
1,915 B.T.-H. Co. (G.B.Co., U.S.) 
1,927 Bicas & Butt. Automatic electric switch. 
1.939 Ges. (Wichi Torikata, Eitare Yokoyama and Masajiro Kitamura, Japan.) 
Oscillation gaps. 
January 24, 1913. 


1,942 Hesse & ZABEL. Electric switches. 

1,951 Hinton. Magneto-electric generating apparatus. 

1,978 Lacey. Filaments of incandescent electric lamps. 

1,984 Pesrect. Electric quick-made and quick-break vibration proof switch fuses. 
1,990 LEE & O_pFig_p. Dynamo machines for constant output at various speeds. 
1,996 SIGNAL G.M.B.H. Receiver for submarine signalling. (30/11/12. Germany.)* 


Telephone exchange 


Fluid flow meters. 
Manufacture of tungsten. 


1.997 Corry. Transmitting the effect of vibrations by wir:less telegraphy. 

2,001 B.T.-H. Co. (G.E. Co., U.S.) Wire drawing. 

2.022 GRAHAM. Telephone systems. 

2,027 DicksoN. Telephone or like apparatus and telephone systems. 
January 27, 1913. 

2,125 Oxun. Electric lighting. (26/1/12, U.S)* 


2.128 Cooxe. Electrically-controlled gas valves. " 
2,136 SIEMENS SHUCKERTWERKE G.M.B.H. Control of el:ctric motors for driving screw 
propellers. (27/1/12, Germany.)* 
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MUNICIPAL ACCOUNTS. 


Guernsey.— The accounts of the Guernsey States telephone depart- 
ment for the year ended December last shows total revenue £6.840 
(increase £114), and after meeting all working and general expenses 
and placing £1,312 to reserve for depreciation, the net profit was £607 
(increase £114). 

There are 1,228 (increase 15) subscribers on tariff A (£1. I0s. per annum 
and ld. per call), 199 (increase 2) on tariff B (£2. 5s., and 1d. per call), and 
226 (increase 8) on tariff C (£5 for 3,200 calls). There were 1,299,152 
subscribers’ and public calls in the vear (increase 15,692). 

Keighley.—The annual estimates were submitted to and approved 
by the Council on Tuesday, 

The estimates included a proposal to allocate £450 of the estimated 
profit of the electricity department to relief of rates, and an amendment, 
moved by a member, who favoured the allocation of the profit in 
developing the undertaking and reducing the price of current, was 
defeated. 


Leicester.—The Council recently adopted the report of the Tram- 
way and Electricity Committee on the past year's working. 

The profit on the electricity supply department was £1,804 (compared 
with £2,110). Units generated were. 10,783,600 and sold 2,630,771 
(against 2,000,545). Generating costs were 0-:532d. (lowest vet attained), 
although coal advanced in price. ls. 51d. per ton. There are 130 con- 
sumers and,3,900 u.r. of motors is connected (increase of 50 per cent.) 

The tramway revenue was £147,671 (increase £5,737), working and 
general expenses were £95,030 (increase £9,806), gross profit was £54,481 
(including £1,839 interest on reserve), compared with £56,712 in previous 
year, Interest, sinking fund and income tax absorbed £36,813 (against 
£36,398), leaving a net balance of £17,668, 32,907,795 passengers were 
carried, and 3,663,215 car-miles run, 122,648 parcels were carried. and 
the revenue was £588, the profit being £76. i 

The borough surveyor reports that the use of silicon rails on the tram- 
ways appears to have met with success, but a more extended use will be 
required for full observation, The use of oxy-acetylene welding plant 
has justified its introduction, and the oxv-hydrogen apparatus for cutting 
rails and making holes in tiebars, &c., has also been found of great value. 

Ald. FLint, in moving the adoption of the accounts, said £10,000 of the 
tramway profits had been allocated to relief of rates. He. understood 
there was to be an appeal to the Council to bring the £10,000 up to 
£12,000, but they would be starting on a wrong policy if they did so. 

The report and accounts were adopte |, 


Walsall.—The accounts of the electricity supply department for 
"the year ended Dec. 31 show gross capital expenditure £147,020 
(increase £11,124). 

Revenue was £17.917 (compared with £17,162 in I911) and working 
and general expenses were £13,643. (£10,431). leaving gross profit. of 
£4,274 (£6.731), and, after providing for interest and sinking fund, the 
net deficit was £3,853 (cómpared with £185). Income was 1-90d. per 
unit. sold costs (exclusive of capital charges) were 1:44d. and interest and 
sinking fund required 0-86d,.— Units generated were 3,057,954 and total 
sold 2,263,853. The total maximum demand was 1,290 kw. 

In moving the adoption of the accounts at the meeting of the Council 
on Monday the chairman of the. Electricity Committee (Mr. Hayward) 
said the loss of £3,853 on the vear was due to circumstances over which 
the Committee had no control. 1t had been anticipated that new plant, 
which would result in a considerable economy in working, would be 
brought into operation early last vear, but owing to labour troubles the 
machinery was not supplied until months after the time specified in the 
contract. Early in the vear the supplies of slack were cut off by the 
canals being frozen up, and as, owing to lack of space, it was impossible 
to keep any large reserve of fucl, it was necessary to buy at any price in 
order to prevent the works coming to a standstill. Altogether the cost 
of coal showed an increase of £2,320, and there was £676 for increased 
capital charges and £800 lost through concessions made to the tramways. 
The trouble largely arose through a most unsuitable site having been 
chosen for the electricity works and a wrong system of generating current 
having been adopted in the first instance. 

The motion was adopted, and it was also decided to increase the charge 
for current for lighting purposes from 4d. to 5d. per unit, and to abolish 
meter rents for this class of customers. 


Exhibition.—The sections of the: Municipal Management Exhibi- 
tion to be held in St. Petersburg in 1915 will include the following 
sections :— 

Topography and decoration of towns; communications (trams, tele- 
phones, &c.); sanitary (water supply, lighting, drainage); prevention 
of infection and ambulance services; education (schools, theatres) ; 
insurance (fire brigades); public safety ; municipal financial manage- 
ment; statistical collections (diagrams, charts, &c.); and manufactures. 


Forcign exhibits will be admitted. 
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COMPANIES’ MEETINGS AND REPORTS. 
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County of London Electric Supply Co. (Ltd.) 


The 19th ordinary. general meeting was held on Monday, under the 
presidency of Mr. J. B. BRAITHWAITE, M.I. E E. 

The SECRETARY (Mr. F. €. MeQuown) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN then said : The capital expenditure during the year 
in vour London distriets has amounted to £71,902. 9s. 3d., and this 
capital was provided for by the issue of 19,000 ordinary shares of £10 
each, representing £190,000. Our indebtedness to our bankers has dis- 
appeared, and there is now a credit balance of £27,234 cash at bank and 
in hand and on loan at short notice. Investments in other companies 
have been inereased. by a small addition to the Coatbridge & Airdrie 
figures. The Bournemouth Co. has paid an increased dividend of 4 per 
cent. and has increased its allocations to reserves, and at Coatbridge 
there has been a satisfactory increase, representing increased sales of 
current from 3,538,320 units to 4,445,035 units, and the applications for 
new business show an increase of 215 kw. on the vear. In regard to our 
main business, in London, I congratulated vou last vear on a record year, 
and this vear has surpassed that record. Applications have amounted to 
over 4,000 kw., additional customers represent 1,787 last year compared 
with 1.576 the previous vear, and we have now in our London arcas 
20.226 customers. We have sold approximately 2,000,000. additional 
units, in spite of the fact that last vear we were supplving a large amount 
of eurrent during the making of ome sewers in the south of London. 

In revenue we have an increase of £19,000, or £231,100 against £212,039, 
and we carry forward to net revenue £134,082, compared with £126,228, 
which shows that we have had returned £7,854 of our increased revenue as 
net. This would have been much larger but for the coal strike and the 
transport workers! strike last year. These cost us £7,489, and we are, 
therefore, fortunate in coming out xo. well on the vear and without any | 
inconvenience to our consumers, We maintained a regular and good 
supply throughout the whole of these disturbed. periods, and this has 
probably been a factor in securing for us many additional applications, 


The ouly tly in our ointment is the additional expense caused by the 
strikes, and the fact that we are paving a higher price for coal now than 
before the strikes took place. We have neutralised the effect of this 
somewhat by the adoption of the latest machinery and appliances, The 


looked after. and that but. for this improved machinery and improved 
technical efliciency the effect on our revenue from the strikes would have 
been much more serious. Our inter-communication between the Citv- 
road and Wandsworth power houses has been of considerable use to us, 
as we find great. convenience in interchanging the loads. We are at 
present engaged in laying another inter-connector, saving us seven miles 
of route, which will further conduce to increased economy. Our supply 
at Purley, formerly purchased. from. Croydon. Corporation, has sufti- 
ciently developed to justify our supplying it ourselves, and we are laving 
mains to Purley which will enable us to give the supply from Wands- 
worth very shortly. 

With regard to the appropriation of our increased revenue, we have 
had to pay £6,784 in dividend on our new shares, we have increased | 
our appropriation to depreciation by £2,590, and have added to our 
carry forward £2,084. We have placed to depreciation during the past 
four vears £16,000, £20,000, £25.000 and £27,500 respectively, and we 
have written off plant displaced of obsolete character, which has been 
removed from our power house. One item occurs in our expenditure for 
the first time this vear—the item of £1,220. 7s. 8d. for staff superannua- 
tion fund. [now move the adoption of the report and accounts, 

Mr. A. H. SANDERSON seconded the resolution. 


Mr. WM. PARKER said there was a suggestion he would like to make 
to the directors. [n view of the telephone decision which was not dis- 
similar to the conditions under which this Company and other electrical 
undertakings would be taken over, he wished to know whether the electric 
lighting companies could not be assembled together to arrange a system 
by which they would treat in acommon form preliminary expenses, cost of 
provisional orders, expenses of raising capital, &c. These items seemed 
to be treated differently by different companies and in a somewhat 
haphazard fashion. 

Mr. EVERSH ED said, as an engineer, he wished to congratulate his 
old friend Mr. Sparks on this works cost. He wished to call attention to 
the comparatively small reserve fund of the Company, which was now 
only £66,000. In 10 vears they had to redeem their debentures, and his 
object was to call attention to what he regarded as a rock ahead. 

The CHAIRMAN, in reply, said : With respect to depreciation, the 
fact had been overlooked that four years ago when this fund stood at 

; £60,000 they had a large amount of old-fashioned plant of low efficiency 
at their City-road station. The whole of that plant had disappeared, 
and had been scrapped. ‘This year alone they had written off between 
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£10,000 and £11,000 of plant that had been displaced by more modern 
plant, and that would continue to be their policy. 

In regard to Mr. Parker's comments, steps were being taken to have a 
careful consideration of the whole matter with the electric supply com- 
panies of London. He would point out if the evidence in the telephone 
case were carefully read it would seem probable that if the National 
Telephone Co., instead of writing off their preliminary expenses in the way 
they had done, had retained them in their books, they could have recovered 
all those amounts from the Government as monevs legitimately expended. 

Resolutions approving the dividends, re-electing the retiring directors | 
"Ur. F. E. Savory and Mr. Joseph Shaw) and re-appointing the retiring 
auditor (Mn R. H. Marsh) were then agreed to. 

The CHAIRMAN said he wished to give expression to their appre- 
ciation of the debt they owed to the staff of the Company, both on the 
technical and commercial side. 

A vote of thanks to the chairman, directors and. staff. brought. the 
proceedings to a close. 


City of London Electric Lighting Co. (Ltd.) 


The twenty-third ordinary general mecting was held on Wednesday, 
Mr. J. B. BuarrnwaiTE in the chair. 

The SECRETARY (Mr. A. F. Harrison) read the notice convening the 
meeting and also the auditors’ report. 

The CHAIRMAN said: Gentlemen, the capital expenditure for the 
year is almost identical with that of previous vears, £45,508, 12s. 2d., 
compared with £45.813. 16s. 2d. in 1911 and £50.338. 5s. 7d. in 1910. 
The whole of the additional capital expenditure has been provided, in 
accordance with our practice for many years past, out of revenue, so 
that there has been no need to make any further issue. The completion 
of further turbine generating plant has released the greater portion of 
the old alternating-current plant, which, though seldom used, had been 
retained as a reserve. It has now been disposed of and taken out of the 
station. and has been entirely written off the capital expenditure, This 
accounts for £191,150 being written off, as compared with £47,273 a vear 
ago. Both the first (the pioneer) and the second generation. of our 
generating plant, have now been scrapped, so that at the present time 
there is nothing in our station but comparatively modern plant. The 
result of this writing off will be that the tota] reserve funds will amount to 
£240.000, against £357.127 twelve months ago. and this after placing 
£50,000 to the depreciation reserve, the same figure as last year, when 
the revenue showed an increase of £9,455, while this year it shows a 
further increase of £9,035, so that during the last two years our revenue 
has grown to the extent of £18.500.— Last year we were able to retain 
rather over £5,000 as net ; for the past vear we should have done equally 
well but for the coal strike and the transport. workers strike, which 
materially interfered with our coal supplies and also had the effect. of 
raising the price of coal to us, a rise which is still continuing, We have 
paid £4.194 additional for coal. We have also, during the period under 
review, felt the full etfectfof the quinquennial valuation, which has resulted ; 
in a further increase in our rates of £882, and other items have increased | 
our expenses altogether by £7,220, so that we have only been able this 
vear to retain £1,850 net. We have made further progress in reducing 
the loan to our bankers from £85,000 to £29,000, and generally in im- 
proving the Company's financia] position, but the amount due to other: 
ereditors is about £12,000 more, and investments about £4,000 less, so 
that the financial position shows a net improvement of £10,000 in the’ 
course of the vear. 

With regard to public lighting, there is nothing further to report. We 
give you in the report a few particulars with regard to the right of the 
Corporation to purchase our undertaking in 1914. So far as [am aware, 
the Corporation have no intention of exercising that right —that is to sav. , 
we have received no communication from them which would lead us to 
suppose that they have, but of course that right does not become effective 
until next vear. I merely make this statement because there have been 
rumours that the Corporation were actively considering the question, 
and even that negotiations had been actually entered into for that pur-. 
pose. Nothing of the kind has taken place, and ] have no reason to 
believe that the Corporation have any intention whatever of exercising 
their right to purchase our undertaking. In our opinion, if they do not 
exercise their right to purchase next year that right will entirely lapse. 
You will note that the average price we are receiving for current is still 
slightly on the down grade. Last year it was 2-37d., against 2-39d. in the 
previous year. In 1906 it was 2-67d. There is an increase of consumers 
over 1911 of 483 and the total kilowatts connected is larger by 2.029, 
showing that the City as a field of electricity supply is by no means 
exhausted. There is still a considerable field for its use for heating in 
various ways, and I anticipate a considerable growth of revenue from this 
source in future years. Apparatus can now be obtained at a low rate for 
giving many heating facilities at small expenditure. You will see that 
we recommend a bonus of an extra l per cent. from the dividend equalisa- 
tion account out of moneys set. aside some years ago to make provision 
for & possible drop in revenue consequent. upon the introduction of the 
metal filament lamp. This is a danger which, so far as we can judge, no 
longer exists. This raises the dividend for the past year to 9 per cent. 
I now move the adoption of the report and accounts. 

The DEPUTY CHALRMAN (Mr. F. W. Reynolds) seconded the motion. 

Mr. HEDGES asked whether, if the City Corporation was induced 
to take over the company's undertaking, there were any particular terms 
on which they were obliged to sell or would it be a matter of bargain ? 
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Hc meant were there any conditions to be laid down which the share. 
holders were not aware of. | 

The CHAIRMAN : The answer to this question is contained on p. 9 
of the directors’ report. So far as the street lighting is concerned the 
purchase will be on the terms specified in sec, 2 of the Electric Lighting 
Act, 1888 ; the private business would be purchased on such terms as 
may be agreed upon, and in default of agreement by arbitration. — If the 
Corporation elect to buy in 1914 they can do so, as a going concern, after 
pay ment for goodwill and so on, We are not anxious to sell. being quite 
satisfied with our undertaking. We have no reason, as I have said, to 
suppose that the Corporation contemplate purchasing our undertaking. 

In reply to a shareholder, the CHAIRMAN said that it was true that 
in order to pay the extra 1 per cent. they had not taken one penny from 
the reserve, in the proper sense of the term, but they had put £50,000 to 
depreciation and made the usual provisions for reserve. ‘The £14,000 
which they had taken to pay the bonus was part of what the shareholders 
should have received in dividends two or three years ago, as he had told 
them. 

The resolution was then carried unanimously, as were resolutions 
approving the dividends and bonus, re-electing the retiring directors 
(Mr. Frederick W. Reynolds), and re-appointing the retiring auditors. 
A resolution approving the action of the directors in withdrawing from 
the British Electrical Superannuation Fund and the company forming a 
fund for the benefit of their employés was carried, and the directors were 
authorised to continue to make contributions to the new fund from the 
revenue of the company. 

The CHAIRMAN then said that on previous occasions they had 
acknowledged the ability and loyalty of the staff of the company, through 
whose efforts their dividends were earned. They were fortunate in 
having a loval staff. The technical staff, under Mr. Frank Bailey, and the 
commercial staff, under Mr. J. Cecil Bull, the two managing dircctors of 
the company, were excellent, and had the prosperity of the company at 
heart. 

A resolution thanking the technical and commercial staffs of the com- 
pany was carried unanimously, and a vote of thanks to the Chairman 
brought the proceedings to a close. l 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Wednesday. Mr. 
W. R. Davies presiding. 

The SECRETARY (Mr. 8. J. Cluer, F.C LS.) read the notice con- 
vening the meeting and the auditors’ report. 

The CHAIRMAN (after referring to the death of Sir Irving Courtenay 
and the election of Mr. Stanley Beeton to the vacant seat on the beard) 
snid : "The accounts show that the net additions to capital amount te 
£1,277 only. ‘The revenue account. shows that the sale of current has 
increased by £1400, but the strikes have left in their train what [ am 
afraid will prove to be permanently higher prices and are responsible 
for an increase in the coal bill, so that as the result of our year's trading 
we carry to net revenue £40 less than a vear ago. We have, however. 
an increased income from dividends of £570, and have, therefore, about 
£500 more to deal with. We propose to put to renewals and depreciation 
£13,026, or £446 more than for 1911. to transfer the usual amounts to 
debenture stock premium redemption, snd to further reduce the cost 
of extinguishing the founders’ shares. We also propose to write a further 
£1,000 off the Cadogan Electric Light purchase account. to write down our 
investments a further £1,352. and, after paying debenture interest and 
preference dividend, to pay a final dividend at the rate of 6 per cent. 
on the ordinary shares, making 5 per cent. for the vear, reducing the 
carry forward by about £400 ; so that out of a total available of £31,580 
we pay only £14,159 in dividends and appropriate £17,771 for various 
writings down. The business continues to make steady progress, The 
8 c.p. lamp equivalents have increased by 11,597; the units sold by 
between 4 and 5 per cent. We have taken two important departures 
during the vear. Acting under the London Electric Supply Act, 1908, 
we have entered into an agreement with the Central Eleetrie Supply Ce. 
for a supply in bulk to the northernmost of our sub-stations. This 
supply commenced in the last month of the year. ‘This assures us à 
stand-by for an important part of our area, and it is supplied to us at à 
point which is the least economical for us to supply from our generating 
station near Kin;g'sroad. Then we have decided to order Diesel gas 
plant to generate a considerable portion of our current. This matter 
has been carefully considered, and | do not think we shall have any 
reaxon to regret our decision, We are in a difficult position at Chelsea 
as regards generating in the most economical manner, because, being 
surrounded by flats and houses, we are obliged to use a high-class smoke- 
less Welsh coal in order to avoid smoke troubles, thu: naturally increasing 
our coal costs; and we are unable, owing to want of condensing facilities, 
to instal the most economical form of steam plant—namely, turbine 
plant. lt reflects the greatest credit on our chief engineer and manager. 
Mr. Still. that, with the machinery at his command, he has been able to 
produce the comparatively economical results which have been obtained. 
We have every hope that. when the whole of the Diese] plant, which we 
expect to order within the next vear or two, is working regularly the 
generation costs will show a great improvement. We see no reason why 
the steady improvement of the lamps installed should not be maintained. 
and in the ordinary course of events, provided nothing abnormal happens 
we ought to be able to increase our gross revenue. On the other hand, 
we have not yet come to the end of higher prices for coal, and it i8 prob- 
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able that from this cause our cost will be increased by some hundreds 


of pounds, I now move the adoption of the report and accounts. 

Mr. H. R. BEETON seconded the motion, which was carried unani- 
mouslv. 

Mr. Stanley Becton's appointment as a director was then confirmed, 
and Mr. W. R. Davies was re-elected. "The retiring auditors were re- 
appointed and the proceedings terminated. 


Madras Electric Tramways (1904) (Ltd.) 


The ninth annual general meeting took place yesterday (Thursday), 
Mr. ARTHUR MAXWELL QUILL (Chairman) presiding. 

The SECRETARY (Mr. David Willock) having read the notice con- 
vening the meeting and the auditors’ report, 

The CHAIRMAN (after a feeling reference to the death of the chairman, 
Mr. Walter S. B. McLaren, M.P.) said: It is a great pleasure to me on the 
first occasion of presiding at vour mectings to be able to present accounts 
which again show a considerable improvement. The traffic receipts 
amounted to Rs.598,092, an increase of 11-98 per cent. upon 1911, and 
the number of passengers carried was 15,895,245, an increase of 8-45 per 
cent. The fares on our lines are probably lower than on any tramway in 
the world : but, as we have to depend entirely upon the native population 
for traffic, low fares are absolutely necessary. Our percentage of working 
expenses to receipts, however, is less than on most tramways, proving that 
the undertaking is efficiently and economically managed. Further ex- 
tensions of the undertaking are contemplated. 

The amount brought to the credit of profit and loss account, after pro- 
viding all costs of operation in Madras, including maintenance, amounted 
to £20,031. 18s. 8d. From this haveto be deducted expenses in London, 
debenture stock interest and sinking fund, interest on temporary loans, 
and £5,000 for depreciation and renewals, leaving a balance of net profit 
for the vear of £9,418. 15s. 3d. To this has to be added £1,104. 7s. 6d. 
brought from last vear, making a total of £10,523. 2s. 9d. available 
for distribution. The directors accordingly recommend a dividend 
of 6 per cent. per annum upon the preference shares, and of 4 per cent. per 
annum upon the ordinary shares. They also recommend that the sum 
of £500 be written off the cost of issuing new capital, leaving a sum of 
£3,732. Os. 5d. to be carried to next year’s accounts. By the issue of 
6 per cent. preference shares ranking pari passu with the previous issues. 
we have been able to discharge loans and have sufficient working capital 
for all our requirements. The item of interest in the profit and. loss 
account will accordingly disappear this vear, but, of course, a larger 
amount will be required for the preference share dividend. The amount 
expended on renewals is £3,007. 13s. 10d., which is less than we antici- 

pated, but two extensions we have made have absorbed the time of our 
stafftoagreatextent. four present programme be adhered to we expect 

that the substitution of 90 Ib. rails for 60 Ib. rails will be practically com- 
pleted by the end of 1914. Much of the larger part of the replacement 
having been completed, we have fixed the contribution to thelrenewal fund 
for 1912 at £5,000, and the balance at the credit of the fund at Dec. 31 
last was £7,645. 10s. 11d. I now move the adoption of the report. and 
accounts. 

Mr. JAMES GRAY seconded the motion, and it was carried unaimously. 

The retiring Director (Mr. T. E. Tvens) was re-elected, and the retiring 
auditors (Messrs. James Meston & Co.) reappointed, and a vote of thanks 
to the Chairman and Directors closed the procecdings. 


ABERDEEN SUBURBAN TRAMWAYS CO.—-At the mecting last week the 
chairman (Mr. Wilkie) said that the directors had been considering the 
extension of the tramway system both on Deeside and Donside, and had 
had under consideration various systems, both trackless trolley cars and 
motor buses. The leading factor which they had to keep in view was the 
cost of power. They would have to get their electric supply at a more 
reasonable price. Motor buses had greatly improved lately, but if they 
could get their electricity at a slightly reduced cost they might favour 
the trackless trolley system. 

ASCOT DISTRICT GAS & ELECTRICITY CO.—'l'he directors’ report for 
the year ended Dec. 31, 1912, states that the profit on the gas account 
was £5,687. 5s. 2d. and on the electricity account £1,517. 16s. 9d. After 
providing for every charge against the year’s working and interest on 
debenture stock and loan and payment of an interim dividend at the rate 
of 53 per cent. per annum for the June half-vear, and setting aside £65] 
for reserve for depreciation of plant, there remains £3,693. ] Fs. 9d., out 
of which the directors reeommend payment of a dividend at the rate of 
64 per cent. per annum for the half-year ended. Dec. 31, and that the 
balance (£1,006. 10s. 6d.) be carried forward. 

BATH ELECTRIC TRAMWAYS (LTD.)—4At the meeting last week the 
chairman (Sir James Sivewright) explained why they were not paving a 
dividend on the ordinary shares, although they were in a position to do 
so. The conservative policy which the board had adopted was the 
right one. The gross traflic and other receipts showed an increase 
of £2,163. 19s. 10d. over those of 1911, the last vear being the best the 
company had ever had; but owing to a variety of causes the net profit 
wasless. "They had to pay more for their coal and other things. 

BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO, (LTD.)—.\t 
the meeting on Friday last the chairman (Mr. R. Charles Longridge) men- 
tioned that in the course of the past vear the Royal Insurance Co. had 
acquired a controlling influence by the purchase of shares, and in con- 
sequence of advancing vears his father (the first chairman of the company) 
had taken the opportunity to resign his position on the board. Mr. Moss 
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also, who had been secretary almost from the commencement of the com- 
pany was also retiring, and his place would be taken by Mr. H. F. Taylor, 
but those changes involved no alteration in the operations of the company 
and had in no way interfered withits progress. It was resolved to pay 
a dividend of 5s. per share (with a bonus of 3s. per share); £7,000 was 
placed to reserve and £1,000 written off furniture and instruments, 
£2,049 being carried forw ard. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—For the year ended 
Dec. 31, 1912, the profit amounted to £218,394. 18s. 4d., making, with 
£03,050. 16s. 3d. from 1911, a total of £282,045. 14s. 7d. After deducting 
directors’ and debenture trustees’ fees and remuneration to Works’ 
Committee (£5,315), interest on first debenture stock (£22,500), interest 
on second debenture stock (£10,000), depreciation of buildings, plant, &c. 
(£20,000), transfer to reserve (£20,000), to special reserve (£8,500) and 
to first mortgage debenture stock redemption account (£5,000), writing 
£36,500 off patents and goodwill, paving dividend on preference shares 
to Dec. 31, 1912 (£30,000) and interim dividend on ordinary shares to 
June 30 (£20,000), the available balance is £104,230. 14s. 7d. The 
directors recommend payment of a further dividend of 6s. per share on 
the ordinary shares, making with the interim dividend already paid a 
total of I0 per cent. for the year (£30,000) carrying forward 
£74,230. 14s. 7d. The directors report that there has again been an 
increased turnover during the vear, which has resulted in an additional 
profit being earned of £30,136 over the previous vear. The sale of the 
Liverpool works to the Automatic Telephone Mfg. Co., referred to in last 
year's report, has been completed. 


BRITISH L. M.[ERICSSON MFG. CO, (LTD.)—For the vear ended 
Dec. 31, 194,2, the net profit amounts to £18,562, 13s. 3d. The directors 
recommend that, after payment of 6 per cent. to the preference share- 
holders, the balance (£13,940. 15s. 7d.) be appropriated as follows: By 
payment of a dividend of 8 per cent., tax free, to the ordinary share- 
holders, requiring £8,000. 16s., and by carrying forward £5,939. 19s. 7d. 


BROMPTON & [KENSINGTON BLECTRICITY SUPPLY CO. (LTD,)—The 
revenue account for 1912 shows a balance of £33,178. 6s. 6d., which, with 
£7,857. 15s. 9d. brought forward, and £1,000 balance of interest received, 
makes a total of £42,036. 2s. 3d. After deducting £1,553. 10s. 10d. for 
interim dividend on the 7 per cent. cumulative preference shares, and 
£7,002. 8s. 3d., interim dividend at rate of 9 per cent. per annum 
for the half-year to June 30 on the ordinary shares, the directors recom- 
mend that out of the balance (£33,480. 3s. 2d.) £10,199. 14s. 11d. be placed 
to credit of depreciation account and £244 be written off cost uf investments, 
that the dividend on the preference shares for half-year ended Dec. 31, 
and a dividend on the ordinary shares for half-year ended December 
at the rate of 11 per cent. per annum (making 10 per cent. for the year) 
be paid, and after paving income tax, placing £3,000 to credit of reserve 
fund and £1,000 as reserve against investment in the Brompton & Ken- 
sington Accessories Co., and providing £073 as directors’ additional 
remuneration, the balance (£7,025. 12s. 10d.) be carried forward. The 
equivalent of 272,701 35-watt lamps is connected (against. 259,545 in 
1911), the consumers being 5,798 (against 5,453). 


BRUCE PEEBLES & CO. (LTD.)— Mt the meeting last week the chair- 
man (Mr. F. E. Andrews) said that the outstanding feature of the past 
vear had been the extraordinary number of strikes which had taken 
place, the evil effects of which were reflected in their trading results. 
When one considered the rise in the item of labour on all contracts in 
hand, the increase in the cost of raw material and the low prices it was 
possible to obtain for electrical machinery, it was not difficult to account 
to a large extent for the poor results of the vear's working. The total 
value of orders obtained had been greater than at any time during the 
existence of the present company. The number of customers in their 
books was constantly and steadily increasing. Orders in hand at present 
were sufficient to keep the works going at their full capacity for some 
time. The profit of £3,864 from their manufacturing and trading account 
was smaller than last vear, so that after paving the interest, amounting 
to £3,452, on their morigige debentures, and allowing for the interest of 
£3.086 accrued on. the unsecured debentures, there was an adverse 
balance on the year’s working. The net result was that, after paving all 
expenses and spending £4,138 on the efficient maintenance of plant, they 
had a surplus of nearly sufficient to cover their mortgage debenture 
interest. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—At the recent meeting the 
chairman (Mr. D. Munsey), in moving the adoption of the report, said 
that the past year had been a very successful one. "They. had. sold 
110,000 more units than they did in 1911 (83,000 units for lighting and 
27,000 for power). The extension of business had been going on in all 
directions in every. part of Cambridge. ‘The 198 additional consumers 
did not include the extra odd lamps put on to premises already wired. 
The result of that extra business was that they made an extra profit. of 
£1,400. The directors proposed to put £750 extra to depreciation, and 
to pav $ per cent. more dividend (5) per cent. against 5 per cent.). 
During the year they had ex pended £3,764 in mains extensions, &c. 


COUNTY OF DURHAM ELECTRIC POWER DISTRIBUTION CO. (LTD.) 
The total connections to the company's svstem at the end of 1912 
(including the connections of its associated. Parliamentary company, 
the County of Durham Electric Power Supply Co.) amounted to 54,525 H.P., 
compared with 43.525 H.P. in 1911, an increase of 11.000. n.r. The 
profit for the year is £33,736. 7s. 7d., making, with £162. 4s. 6d. from 
1911, £33,898. 12s. Id., against which has been charged interest on loans 
and debenture stock £13,535. Is. 5d., leaving an available balance of 
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£20,363. 10s. 8d. The directors recommend payment of a dividend of 
5 per cent. for the year on the preference shares (of which an interim 
dividend of 23 per cent. was paid in October last), absorbing £12,500, the 
transfer of £6,000 to depreciation account, carrying forward to 1913 
£1,863. 10s. 8d. The capital expenditure on mains and works during the 
year was £47,648. 8s. 10d., of which £17,193. 10s. 5d. represented the 
company's outlay and £30,454. 18s. 5d. the outlay by the County of 
Durham Electric Power Supply Co. During the year the County of 
Durham Electric Power Supply Co. transferred by sale to the Newcastle- 
upon-Tyne Electric Supply Co. certain mains, &c., to the value of 
£45,371. 12s. ld., the net addition, therefore, to the capital expenditure 
of the two companies together amounted to £2,276. 16s. 9d. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The accounts for the year 
1912 show, after providing for interest on and redemption of debentures 
and for the dividend on the preference shares, a balance of £14,134.48.8d. 
Out of this amount the directors recommend payment of a final dividend 
on the ordinary shares of 2s. per share (tax free), which, with the interim 
dividend paid in October last, will make a total distribution of 4 per cent. 
for the year and absorb £2,586. 4s, In consequence of the entire absence 
of breaks on the company's cables during the year, it has been possible to 
strengthen the reserve fund out of revenue by £11,000, which is satis- 
factory in view of the exceptionally large expenditure of £33,000 on the 
Bilbao cable in 1911. After crediting the reserve fund with this £11,000, 
a balance of £548. Os. 8d. is carried forward. The traffic receipts show an 
increase of £2,984. 13s. Id. and the working expenses and increase of 
£1,079. 11s. 9d. compared with 1911. 


DUBLIN & BLESSINGTON STEAM TRAMWAY CO.—At the meeting 

the chairman (Mr. T. H. Richardson) stated that their only hope lay 
in the alteration of their steam system, as it was very costly to operate. 
From the smallest experiment. which they had made with a regular 
frequent service on their short section, they were convinced that with a 
service of electric cars the line would immediately become a paying con- 
cern and cease to call for any help from the rates, 
. FARNHAM GAS & ELECTRICITY CO. (LTD.). At the meeting last week 
the chairman (Mr. A. J. Nash) said that the electricity supply was com- 
menced in June, and a most satisfactory demand had been received for 
current. The directors recommended the shareholders to declare. a 
dividend at the rate of £7. 7s. per cent. (less tax) for the vear. Of course, 
as far as electricity was concerned they were in their infanev, but the 
number of consumers already exceeded their expectations. [n connection 
with the electricity undertaking the capital expenditure had increased 
from £2,530 to £17,865, and he predicted that the undertaking would very 
soon pay its way. 

FIFE TRAMWAY, LIGHT & POWER CO. .(LTD.)-—.\t the meeting on 
Friday the chairman (Mr. Wm. Low), in moving the adoption of the 
report for 1912, stated that about £60,000 had been expended during the 
vear iu new capital works. The earnings derived from the Dunfermline 
& District Tramways Co. (paid over to the company as dividends and 
management fees) amounted to £12,200, compared with £12,600 for 1911. 
The tramway to Lochore was showing very satisfactory earnings. The 
tramway receipts for all lines, including Lochore line, for the month of 
January, 1913, showed an increase of £520 over the receipts for January, 
1912. The tramway company’s cars ran a total of 493.000 miles during 
1912, compared with 481,600 car-miles in 191], and the passengers 
carried. were 2,540,000, against 2,550,000. The Fife Electric Power Co. 
had made substantial progress during the vear. The consumers con- 
nected were 381, against 263 in 1911. The receipts were £12,200, against 
£8,700. During the vear transmission lines were opened northward to 
Freuchie, and from Wemyss towards Leven. Cables were also laid from 
the power station to the west and south of the burgh of Dunfermline, and 
from Dunfermline to Inverkeithing. During the current vear the 
directors proposed to largely increase the plant at the generating station 
to deal with the rapidly increasing demand, and to extend the trans- 
mission lines and cables to further duplicate the supply to certain areas. 
They were paving a dividend on the preference shares for the half-year 
to Dec. 31, 1912, at the rate of 6 per cent. per annum, and a dividend 
on the ordinary shares for the year at the rate of 3 per cent. per annum. 


GATESHEAD & DISTRICT TRAM WAYS CO.— The gross revenue for 1912 
was £50,964. After deducting expenses (including repairs and main- 
tenance, interest on mortgages, and £2,730 for renewals) the available 
balance (with £1,878 brought forward) is £24,661. The directors have 
placed £4,500 to reserve and £2,126 to sinking fund for redemption of 
mortgages, and they propose to pay the preference dividends for the vear 
(in respect of which an interim dividend for the June half-year was paid 
in September last) and a dividend on the ordinary shares at rate of 6 per 
cent. per annum (in respect of which an interim dividend at rate of 5 per 
cent, per annum was paid in September last)), and a bonus of 1 per cent. 
on the ordinary shares, leaving £1,829 to be carried forward. 

W. T. GLOVER & CO. (LTD.)—The result of the trading for 1912 is a 
credit balance of £38,469. 1s. 6.1. and, after crediting balance from 1911 
(£4.767. Ts. 3d.) and deducting directors? remuneration (£1.000), interest 
on the 4j per cent. first mortgage debenture stock (£4.250) and on the 
5 per cent. second mortgage debenture stock (£3,800), writing £1,500 off 
investments and appropriating £4,000 for payment to trustees of second 
mortgage debenture stock, the balance is £28,645. 9s. 6d. The directors 
propose to pay the dividend on the 5 per cent. cumulative preference 
shares (£4,708. 6s. 8d.). to transfer £2,500 to first mortgage debenture 
redemption fund, to pay a dividend on the ordinary shares at the rate of 
5 per cent. (£5,407. 10s. 5d.), and a bonus on the ordinary shares at the 
rate of 21 per cent. (£2,703. Los. 2d.) and to transfer £5,000 to reserve, 
leaving to be carried forward £8,325, 17s. 3d. 
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GREENOCK: & PORT GLASGOW TRAMWAYS 00.—The total revenue 
for 1912 was £43,383. 73. 5d., and the traffic receipts (£42,214. 2s. 4d.) 
show an increase of £4,267. 2s. ld. over 1911. After providing for 
expenses (including £2,137. 10s. for interest, payments to Corporations 
amounting to £1,448, and setting aside £4,000 to renewals account), the 
surplus is £13,295. 18s. 8d., making, with £1,072. 6s. 10d. brought 
forward, a total of £14,368. 5s. 6d. The directors propose to place £1,773 
to reserve sinking fund and £1,200 to reserve, to pay the dividend on 
the 5 per cent. preference shares, and a dividend at the rate of 6 per cent. 
per annum on the ordinary shares, leaving £996 to be carried forward. 
'The directors believe that with the reliable vehicles now available there 
is scope for a profitable service of motor omnibuses in Greenock, and a 
service will be commenced in the early spring of the present year. 


GUERNSEY RAILWAY CO. (LTD.)—During 1912 part of the permanent 
way was relaid, and new line poles erected, &c., at a cost of £1,533, which 
has been charged to capital. Other improvements (at a cost of £230) 
have been charged against revenue. A favourable contract has been 
entered into with the Guernsey Electric Light & Power Co. for the supply 
of current for 10 years. The net profit, after adding £405. 7s. 9d. 
brought forward, and writing off £1,099. 6s. 3d. for depreciation, paying 
debenture interest (£360), interest on loan (£50), amounts to £1,450. 4s. 2d., 
and after providing the preference dividend (absorbing £466. 10s.), the 
directors recommend payment of an ordinary dividend of 5 per cent., 
carrying forward £191. 12s, 2d. 


HARROW ELECTRIC LIGHT CO. (LTD.)—At the recent meeting the 
chairman (Mr. J. N. Stuart) moved the adoption of the directors’ report, 
which stated that during the past vear 129 new consumers (representing 
79 kw. of additional demand) had been connected to the mains, making 
the number of consumers 1.510 and their aggregate requirements 1,292 kw. 
The output for the year was 462,737 units. In order to foster the use 
of electricity for heating and cooking, the directors have reduced the rate 
of charge for such purposes to 11d. per unit during the winter and ld. per 
unit during the summer. They have also introduced an alternative 
'" assessment " tariff for private houses with a fixed charge of Sd. pur 
£ per quarter on the rateable value, plus 11d. per unit supplied during the 
winter and Id. per unit supplied during the summer, the latter seale 
covering the supply of electricity for all domestic purposes, including 
lighting, heating and cooking, ‘The new rates came into force on Jan. l, 
1913. After deducting debenture interest and interim dividend on the 
preference shares the balance was £2,221. 0s. 10d., and the directors 
recommended payment of the final dividend on the preference shares and 
a dividend on the ordinary shares at the rate of 5 per cent. per annum, 
leaving to be carried forward £179. 6s. 7d. The motion was agreed to. 


O. C. HAWKES (LTD.)—The report for 1912 states that the net profits 
were £10,778, including balance from 1911, but after deducting managing 
director and directors! fees (£1,090) the balance was £9,687, lds. 9d. 
The directors have paid a year's dividend of 5 per cent. per annum on pre- 
ference share capital to Dec. 31 (£4.250) and recommend that £4,000 be 
added to reserve, and that the balance (£1,437. 14s. 9d.) be carried for- 
ward. The turnover of the business has been progressive, and although 
the profits shown would have paid a dividend, the directors, having in 
view a further development of the new branches, consider it prudent to 
strengthen the financial position by placing an increased amount to 
reserve. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—At Dec. 31, 1912, the equi- 
valent of 141.919 8 c.p. lamps was connected to the mains, against 
138,200 in 1911; 1,169,003 units were sold, against 1,139,328 ; and the 
gross and net revenues were £25,220 (£24,840) and £14,630. (£14,457) 
respectively, With the addition of £637. 5s. 11d. brought forward from 
1911 and bank interest the amount available is £15,282. 18s., from which 
must be deducted the dividend on the preference shares, the interim 
dividend on the ordinary shares at the rate of 8 per cent. per annum. 
provision for debenture interest accrued and income tax, leaving 
£9,283. Os. 9d. The directors propose to place £1,500 to renewals and 
depreciation account and £3,000 to sinking fund, to set aside £558. 10s. 10d. 
for preference dividend accrued to Dec. 31 last, and to. declare a final 
dividend for the six months on the ordinary shares at the rate of 10 per 
cent. per annum, making 9 per cent. for the year. The amount carried 
forward, after providing for directors’ extra remuneration of £315. 10s.. 
is £347. 14s. Lid. The expenditure during the year on capital account 
amounted to £1,300, 13s. 5d., and the machinery, buildings and mains 
have been kept in good repair. Hove Corporation, having given notice 
of their intention to purchase the undertaking of the company by pay- 
ment of the legitimate capital expenditure, are promoting a bill in Par- 
liament to authorise the borrowing of the necessary money. - ‘The com- 
pany will continue to carry on the undertaking until the transfer to the 
Corporation, ‘The payment of the purchase money will become due ou 
Dec. 8 next.. 

LLANELLY & DISTRICT ELECTRIC LIGHTING] &,TRACTION CO. (LTD.) 
At the meeting last week the directors reported that the profit for 1912 
(including balance brought forward and after payment of loan and 
debenture interest charges) was £6,401, and the available balance 
£4,001. The directors recommended. payment of the dividend on the 
6 per cent. cumulative preference shares for the half-year to Dec. 31 
(£1,800), leaving £2,801 to be carried forward, ‘The business, more 
especially in the power and lighting departments, conti ed to expand. 
The chairman (Mr. A. R. Holland) stated that, owing to the increase 
in the number of consumers, large extensions of plant had become 
necessary during the vear, and still further extensions would probably 
be made in the near future. The prospects in the power and lighting 
departments for the current year were encouraging. 
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LONDON UNITED TRAMWAYS (LTD.)—For the year 1912 the gross re- 
ceipts were £332,016, and the working and general expenses, maintenance 
and repairs £223,654. 9s. 7d., leaving (with balance brought forward) a 
net revenue of £109,793. 7s. 11d. After payment of interest on debenture 
stock, &c., and providing for income tax, the balance is £41,228. 8s. 8d., 
a decrease of £15,203. 8s. 10d. compared with the preceding year. The 
directors propose to place £15,000 to general reserve, £25,000 to reserve 
for renewals and contingencies and to carry £1,228. 8s. 8d. forward. The 
gross receipts show a decrease of £11,971 and working expenses an in- 
crease of £4,621, resulting in a decrease in net revenue of £16,592 com- 
pared with 1911. The number of passengers carried during the year was 

61,139,285, a decrease of 1,407,843. During the vear the work of im- 
proving the permanent way on the Middlesex lines has been proceeded 
with; over 3,250 rail joints have been cast welded, making a total of 
14,511 joints so dealt with to date. "The arbitrator's award in the matter 


of the purchase of the tramways in Hammersmith was issued in Feb., 1911, 


and negotiations in regard thereto are procceding with the London County 
Council. Pending the settlement of the question, the County Council 
have agreed to make advances to the company for the reconstruction of 
portions of the Hammersmith tramways. Under the schemc for the con- 
solidation of the company’s interests with those of the Metropolitan 
Electric Tramways (Ltd.) and the Tramways (M. E.T.) Omnibus Co., the 
three companies have been placed under one management. 

MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)— t the meeting 
last week the directors! report stated that the total number of consumers 
was 613. The year’s revénue, including £242. 4s. 8d. brought forward, 
amounted to £2,760. 19s. 4d., and after providing £1,000 for debenture 
interest, there remained £1,760. 19s. 4d. available for distribution. A 
dividend at the rate of 3 per cent. per annum was declared, £750 was 
placed to reserve fund, and the balance (£410. 19s. 4d.) carried forward. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The capital expen- 
diture, which at the end of 1911 amounted to £1,989,831. 17s. 3d., has 
now reached £2,103,996. 5s., an increase during 1912 of £51,298. Os. 5d., 
together with £62,806. 7s. 4d., representing the Acton transfer. The 
gross revenue for the ycar amounted to £202,182. 17s. 7d., compared 
with £182,621. 19s. 2d. in 1911, an increase of £19,560. 18s. 5d. The 
working expenses were £99,086. 3s. 8d., compared with £88,004. 18s. 7d., 
an increase of £11,081. 5s. ld. "The balance at the credit of revenue 
account, before providing for depreciation, is £103,096. 13s. 11d. The 
directors have set aside. £20,000 as an addition to depreciation and re- 
serve fund, carrying to credit of the net revenue account £83,096. 13s. 11d. 
which, with balance brought forward, interest and dividends on invest- 
ments and other receipts, makes £94,314. 1s. 2d. After deducting 
interest on debenture stocks and loans, dividend oa preference shares 
and other charges, the balance is £46,762. 4s. An interim dividend of 2s, 
per share (being at rate of 4 per cent. per annum) on the ordinary share 
capital, amounting to £20,000, was paid on Aug. 13, and the directors 
recommend that a further dividend of 2s. 3d. per share (being at rate of 
4} per cent. per annum) on such shares be now paid, making a total dis- 
tribution for the year of 4s. 3d. per share, or 4] per cent. This will 
absorb £22,500 and leave a balance of £4,262. 4s. to be carried forward. 
The stocks of coal held in reserve by the company enabled them satis- 
factorily to maintain the supply to their customers during the coal strike, 
but the increase in the price of coal due to the strike, and since main- 
tained, has materially affected the cost of production. During the year 
new connections representing the equivalent of 71,267 8 c.p. (30-watt) 
lamps, equal to 2,138 kw., were added to the company's system, making 
& total connection at the end of the year of 1,028,304 lamps. 

NEWOASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD,)—The con- 
nections to the company’s system at the end of 1912 amounted to 
174,327 H.P., compared with 151,627 H.P. in 1911, an increase of 22,700 H.P. 
The profit for the year is £120,988. 17s. 1d., and adding balance from 
1911 (£4,608. 2s. 10d.) the total is £125,596. 19s. 11d., against which has 
been charged interest on debenture stock, loans, &c. (£35,078. 10s. 7d.), 
leaving an available blance of £90,518. 9s. 4d. The directors recommend 
payment of a dividend of 5 per cent. forthe vear on the preference shares 
(of this an interim dividend of 23 per cent. was paid in July last), absorb- 
ing £34,375, and a dividend of 5 per cent. for the year on the ordinary 
shares (of which an interim dividend of 2 per cent. was paid in July, 
absorbing £34,375, the transfer of £15,000 to depreciation account, 
leaving £6,768. 9s, 4d. to be carried forward. ‘The capital expenditure 
for the year amounted to £167,081. 11s. 6d., incurred mainly in extending 
the distribution system in both the northern and southern areas. Agree- 
ments for the supply of electrical energy have been entered into with 
many important customers, including several large colliery companies. 
The Bankfoot Power Co.'s new waste heat station at Bowden Close, and 
the extensions to that company's station at Bankfoot have been com- 
pleted and brought into operation. The disorganisation caused by the 
coal strike in the early part of the year added largely to the working 
costs, but throughout the period the company was able to fully satisfy 
the requirements of all its customers. 


NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION CO. 
(LTD.)—The revenue for 1912 amounted to £17,845. 17s. 3d., an increase 
of £2,039. 10s. 6d. over 1911. The balances from local revenue accounts 
amount to £6,859. 6s. 6d. After adding sundry receipts and £214. 6s. 6d. 
brought forward, and deducting administration expenses, legal charges 
and debenture interest there remains £5,290. 14s. 7d. After placing 
£1,000 to renewals account and £1,000 to reserve, and paying 6 per cent. 
on the ordinary shares, £290. 14s. 7d. remains to be carried forward. 
The expenditure upon capital account during the year amounted to 
£2,973. 1s. 5d., of which £2,373. 3s. 5d. was in respect of extensions of 
mains and installations upon consumers’ premiscs. 


The revenue for the year from Barnet electric supply amounted to 
£5,639. 4s. 4d., compared with £5.637. 8s. lld. "The installations con- 
nected at Dec. 31 last were approximately equivalent to 22,100 30-watt 
lamps. At Enfield the revenue was £3,821. 5s. 8d., compared with 
£3,056. 9s. 6d., and the installations were eauivalent to 18,950 30-watt 
lamps. The revenue of the Hertford electric supply amounted to 
£3,820. Os. 8d., compared with £3,786. 13s. 8d., and the installations 
connected were equivalent to 19,950 30-watt lamps. At St. Albans 
the revenue amounted to £4,333. 16s. 7d., compared with £3,148. 10s. 6d., 
and the installations connected were equivalent to 29,450 30-watt lamps. 
The additional connections made during the vear to the mains in the four 
districts represented the equivalent of 12,150 30-watt lamps, making a 
total connection at the end of the vear of approximately 90,450 30-watt 
lamps. The number of units sold was 1,337,157, against 1,159,323, or 
an increase of 15 per cent. Application is being made for a provisional 
order for Wood Grecn and for an extension of the Barnet order to include 
the parish of Arkley. The Wembley Electric Lighting Order (1906), 
which was granted to Wembley Council and transferred to the company, 
has been re-transferred back to the Council under sec. 67 (b) of the 
Electric Lighting (Clauses) Act, 1899, for a nominal consideration. 

NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the 
meeting last week the directors reported that there was a net profit of 
£248. 33. lid., against £317. 19s. 1d. for 1911. During the past year new 
plant (including a new Dicsel engine) was installed at a cost of 
£1,891. 19s. 9d., and it is expected that this will have the effect of con- 
siderably reducing the works costs. The profits had been adversely 
affected by the coal strike and the high price of fuel. On the motion of 
the chairman (Mr. C. E. L. Ringrose) the accounts were adopted and the . 
balance was placed to reserve. l 


OXFORD ELECTRIC CO. (LTD.)—At the meeting on Friday last tho 
chairman (Sir Henry Mance) said he trusted the shareholders would be 
satisfied with the results of the past year's working, notwithstanding the 
fact that they had had to contend against certain adverse cireumstances, 
including one of the largest strikes of coalminers that this country had 
ever witnessed. "l'hey had to supplement the existing contract for coal 
with supplies obtained from other places, and those supplies were pur- 
chased at enhanced prices. The result was somewhat unfavourable to 
their works costs, but owing to the partial assistance of the Diesel engine 
which they had had for some months the figures were just as good as in 
191]. The Shops Closing Act had an adverse etfect on their revenue ; 
but perhaps the most important thing which had affected their revenue 
was the metal-filament lamp. Those lamps had been of immense 
service to electric light companies; they had popularised the light and 
reduced the cost of it to the consumer at least 60 per cent. That would 
increase the number of customers and also lead to the usc of electricity 
for other purposes. Nobody in this country who had ever used elec. 
tricity for power had had cause to regret it, and he referred to the most 
important power installations of the past year. The equivalent of about 
10,000 lamps had been connected to the mains during the year. A good 
deal of current had been used for power and domestic purposes, but the 
increase in the lighting connections was also satisfactory. He would 
like to see the use of electric current for cooking purposes increase a 
little more rapidly. The appliances for cooking were being steadily 
improved, and he understood that electricity was as cheap as any other 
means of cooking. 


PARA ELECTRIC RAILWAYS & LIGHTING CO. (LTD.)—4At the meeting 
on Friday last the chairman (Sir Wm. Evans-Gordon) said that there had 
been a substantial reduction (£17,317) in the operating expenses. The 
number of passengers carried had increased by 766,546, and the result 
was a net gain of £3,147. With regard to the lighting branch of their 
business, the gross receipts decreased from £95,510 to £94,610; but the 
operating expenses fell from £52,468 to £43,047, leaving a net gain ol 
£8,521. After payment of debenture interest and sinking fund, and the 
preference dividend, the directors proposed to transfer £15,000 to reserve 
for depreciation and renewals, to set aside £15,000 for contingencies, and 
outof the balance of £38,970 they recommended the payment of a further 
and final dividend of 3 per cent. on the preference shares (making 6 per 
cent. for the vear) and 5 per cent. on the ordinary shares (making 10 per 
cent. for the year), leaving £9,870 to be carried forward. 


SOUTH LONDON ELECTBIC SUPPLY CORPN. (LTD.)—The gross receipts 
for 1912 were £48,423. 5s. 2d. and the expenditure was £20,858. 19s. 6d., 
leaving a profit balance of £27,564. 5s. 8d., making with amount brought 
forward (£908. 4s. lld.) a total amount available of £28,472. 10s. 7d. 
After providing for depreciation on plant and machinery (£6,000), deben- 
ture and other interest accrued, &c., there remains £15,183. 4s. lld. 
Out of this the board recommend payment of a dividend at the rate of 
54 per cent. per annum on the ordinary shares (amounting to £14,300), 
carrying forward a balance of £883. 4s. 11d. At the end of the year the 
equivalent of 273,306 (35 watt) lamps was connected, a net increase of 
22,585 over 1911. At present time there are 285,388 (35 watt) lamps 
(equivalent) connected, in addition to which applications are in hand 
for 13,830 lamps. The units sold during the year amounted to 5,000,118, 
an increase of 520,631 (or 11-6 per cent.), the total cost per unit sold being 
]-00d., against 1:3d. in 1911. The ratio of total costs to revenue has 
bcen maintained at 43 per cent. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD,)— At 
the meeting last week the chairman (Mr. H. St. J. Winkworth), in moving 
the adoption of the report, said that revenue showed an increase of 
£4,853, but expenses had also increased, including £1,560 more for coal. 
Their show-rooms in High-strect, Lewisham, had proved useful in 
developing their business in that district. Of the capital expenditure 
on buildings (£1,872) and machinery (£3,989), about £5,000 was in respect 
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of the new 1,500 kw. turbine, which was expected to be brought into 
service shortly. The addition to capital account durirg the year, after 
crediting the £4,000 set aside to depreciation, was £20,000. The business 
of the West Kent Electric Co. was developing, and the accounts for the 
past year show a small net profit. During the year agreements were 
entered into with Woolwich Corporation and the Urban District Council 
of Bexley for bulk supply, and arrangements were being made for afford- 
ing a supply in other districts. Their prospects were distinctly favour- 
able. The large increase in the connections last vear would benefit the 
revenue for the present year. The new orders received this year were 
greater, and the connections made compared favourably with the cor- 
responding period of 1912, while, as regards power, the factories, more 
particularly in the industrial area, were busy with contracts, and exten- 
sion orders were being negotiated. The output of units sold .shows a 
satisfactory increase, so that their gross receipts for the current year were 
likely to show a marked increase. On the other hand, they had to face 
a higher price for coal; but they expected to be able to effect economies 
by a greater use of the most economical plant. 


TRAMWAYS LIGHT & POWER CO. (LTD.)—The report presented at the 
statutory mecting on Monday stated that the total number of shares 
allotted was 475,007 shares of £1 cach, 300,000 6 per cent. cumulative 
preference, 90,007 ordinary and 85,000 deferred shares), and the total 
amount of cash received to date in respect of the shares issued wholly for 
cash was £185,511. The preliminary expenses are estimated at £9,000. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


MEA MAGNETO (LTD.) (127,390.)—Reg. Feb. 25, capital £5,000 in 4,950 
preference shares of £1 each and 1,000 founders’ shares of 1s. each, to 
carry on the business of manufacturers of.and dealers in magnetos, 
magneto parts and accessories, motors, &c. Private oompany. 

NEW BRITISH EVER READY CO. (LTD.) (127,632.)—Reg. March 7, 
capital £200,000 in £1 shares (115,000 ordinary and 85,000 7 per cent. 
cumulative participating preference), to carry on the business of elec- 
tricians, electrical engineers, manufacturers of and dealers in electrical 
appliances, accumulators, dynamos, lamps, switches, producers and 
suppliers of electricity, and totakeover business of British Ever Ready 
Electrical Co. (Ltd.). First directors are 8. Stern, G. F. Hitzelberger, 
M. Goodfellow, C. H. C. Haller and C. H. Dade. Reg. office, Hercules- 
place, Holloway, N. 

C. A. PARSONS & CO. (LTD.) (127,019.)—Reg. March 7, capital 
£450,000 in £100 shares, to carry on the business of electrical, hydraulic, 
mechanical and general engineers, manufacturers, founders, and workers 
in metals, boiler makers, machinery and implement manufacturers and 
designers, &c., to acquire the businesses and undertakings of C. A. Par- 
sons & Co., of Newcastle-on-Tyne, and elsewhere (including as part 
thereof business carried on by E. Scott & Mountain, at Gateshead), and 
to adopt an agreement with the Hon. Sir Charles A. Parsons. Private 
company. First directors are Hon. Sir Charles A. Parsons, K.C.B., and 
not more than six others to be nominated by him. Reg. office, Heaton 
Works, Heaton, Newcastle-on-Tyne. 

REBESI (LTD.) (127,391.)—Reg. Feb. 25, capital £1,000 in £1 shares, to 
purchase an option relating to tvpe-printing telegraph systems, and to 
adopt an agreement with E. J. Reid and Reid Brothers (Engineers), Ltd. 
Private company. First directors are E. J. Reid, M. Roberts, W. B. 
Good and W. E. Reid. Secretary, W. E. Reid. Reg. office : 12, Wharf- 
road, City-road, N. 

REFLEX LAMPS (LTD. (127,476.)—Reg. Feb. 28, capital £200 in £1 
shares, to carry on the business of manufacturers of and dealers in motor, 
motor cycle, railway or carriage lamps, &e. Private company. First 
directors are S. C. Westwood, H. B. Westwood and F. Westwood. Reg. 
office, 37, Lawden-road, Birmingham. 

RESEARCH LABORATORY (LTD.)(127,422.). —Reg. Feb. 26, capital £1,000 
in £1 shares, to carry on the business of chemists, electricians, engineers, 
suppliers of electricity, &c. Private company. J. Abernethy is first 
secretary. Reg. office: 20, Bucklersbury, E.C. 

ROTARY UNITS (LTD.) (127,656.)—Reg. March 8, capital £600 in £1 
shares, to carry on the business of engineers, makers of steam, gas and 
oil engines, petrol and other motors, gas producer plants, steam and water 
turbines, electricians, manufacturers of electrical apparatus, &c. Private 
company. 

RUBELITE (LTD.) (127,478).—Reg. Feb. 28, capital £500 in Is. shares, to 
adopt an agreement with W. Rubel and L. W. Holmes, and to carry on 
the business therein referred to. Private company. — First directors are 
W. Rubel, J. Waldthausen, A. G. Temple, L. W. Holmes and H. M. Harris. 

SPIRAL REGULATING DYNAMO CO. (LTD.) (127,532.)—Reg. March 3, 
capital £5,000 in £1 shares, to acquire from A. A. Price patent rights 
relating to a dynamo. Private company. First directors are J. H. 
Turner, F. T. W. Price and A. A. Price. Reg. office: 25, Charlotte- 
strect, W. 

WOODBRIDGE & DISTRICT ELECTRIC LIGHT CO. (LTD.) (127,395.)— 
Reg. Feb. 25, capital £4,000 in £1 shares, to carry on the business indi- 


cated by the title, and to adopt an agreement with the Rural Districts 
Electric Undertakings. First directors are H. T. Harrison, 8. G. Leech, 
O. H. Valpy and W. Riggs. 


STATUTORY RETURNS. 

SUN ELECTRICAL CO. (LTD.)—The capital at Jan. 6, 1913, was £45,400 
in £1 shares (20,000 preference); 5,400 ordinary and 13,764 preference 
shares taken up and £19,164 paid. Mortgages and charges £3,875. 

SUPPLIES CONSTRUCTION CO. (LTD.)—The capital in return to Dec. 31, 
1912, is £350,000 in £5 shares. All shares taken up and £350,000 paid. 
Mortgages and charges nil. 


MORTGAGES AND CHARGES. 
MIDLAND IGNITION CO. (LTD.)J—Debenture dated Feb. 14, 1913, to 
secure £600, charged on company's undertaking and property, present 
and future, including uncalled capital. Holders: Capital & Counties 


Bank. 
RECEIVERSHIP. 

LONDON SHERARDIZING CO. (LTD.)— Notice of appointment of L. F. 
Goodricke, Moorgate Station-chambers, E.C., as receiver or manager, on 
Feb. 20, 1913, under powers contained in instrument dated Aug. 31, 1910, 
has been filed. 


CITY NOTES. 


oe 


MEMORANDA (March 13).—Bank rate 5 per cent. (since Oct. 17, 1912). 
Price of silver, 263 per oz. Consols 731—734 for money ; 734—733 for 
account.  Conso!s Pay Day, April 2; Stock and Shares Continuation 
Days, March 26 and April 9. Ticket Days, March 27 and April 10. 
Pay D March 28 and April 11; Mining Shares Carry Over Day, 
March 95. 


BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—This 
company’s traffic receipts in February were £2,286. Aggregate from 
Jan. 1, £47,670. 

COMPANIES STRUCK OFF THE REGISTER.— On March 11 the following 
were struck off the Register of Joint Stock Companies: Bi-Concentric 
Insulating Co., Commercial Inventions Exploitation Co., Dynamo- 
Electric Car Transmission Synd., Electrical Fittings Co., Electrocab 
Development (o., Foxcroft & Duncan Engineering Co., Goldschmidt 
Motor Accessories Co., Kramos, London Electrocab Co., Norfolk Elec- 
trical Co., Orient Electric Power Synd. 

DAVIS & TIMMINS (LTD.—The net profit for the past year was 
£18,818. A balance dividend on the ordinary shares at 10 per cent. 
(making 8 per cent. for year) and bonus of 10 per cent. are recommended. 
A sum of £2,000 has been placed to reserve and £15,210 carried forward. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)J—Mr. Henry 
Wolfenden has resigned his position as director and chairman of the 
company, and the vacancy has been filled by the clection of Mr. Charles 
Jermyn Ford, of Messrs. Ford, Rhodes & Ford, as a director and chairman. 

MANILA {ELECTRIC RAILROAD & LIGHTING CORPN. (LTD.)—4 divi- 
dend of 13 per cent. has been declared for the quarter ending March 31 
on the common stock. 


MANORHAMILTON & DISTRICT ELECTRIC LIGHT CO. (LTD.)—At the 
recent meeting the directors reported that the company had made satis- 
factory progress and was in a good position. 

MIRRLEES, WATSON CO. (LTD.)— The balance profit for 1912 (in- 
cluding £2,478 brought forward) is £35,198 and the directors recommend 
a dividend of 10 per cent. and a bonus of 5 per cent. ; £12,500 has been 
transferred to general reserve, leaving £5,042 to be carried forward. 

TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD,)—The 
total revenue ofr 1912 was £13,661. After deducting expenses (including 
£1,000 for renewals and writing off a loss of £278 on sale of Consols) the 
surplus is £4,378. With the amount brought forward £4,929 is available 
for distribution. The directors have placed £1,250 to reserve, and recom- 
mend a dividend of 4 per cent. on the ordinary shares, the balance of 
£298 being carried forward, 

WILLANS & ROBINSON (LIMITED & REDUCED).—A petition for con- 
firming the proposed reduction of capital from £483,336 to £141,665 will 
be heard by Mr. Justice Neville on April 4. 


METAL PRICES.—Messrs. J. B. Garnham & Sons, 132, Upper Thames- 
street, London, E.C., quote under date March 11 the following as the 
present basis prices of 


New METALS. per Ib. per ton: 
Solid Drawn Brass Tubes...  8jd. | Spelter ................-- £24 10 O0 
Solid Drawn Copper Tubes 102d. | Antimony ....... se. £32 0 0 
Brazed Copper Tubes 103d. 
Brazed Brass Tubes ...... 93d. OLD METALS. 
Brass Wire asssscevedesseses 74d. per ton. 
Copper Wire................ .. 104d. | Clean Scrap Copper...£58 10 0 
Rolled Brass ....... — 73d. | Braziery Copper Scrap £53 10 0 
Brass Sheets.................. 84d. | Old Brass, clean ...... £38 10 0 

per ton. | Old Lead, less 4 lbs. 

Copper Sheets ......... £83 0 0 ewt. ..... — s... Slt 1 3 
English Lead............ £16 2 6 | Old Zinc ........ s... $18 0 0 
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Pr LAST Price RATE | pii EUM Busingss 
Week s AGGREGATE. Divi- NAME. Wed. | percent! Dos Week Te 
LINE, ; ended. (a) No. of Am Inc. or Dec. || — | DEND ot Mar. 12. | YIELDED. ve: | Mar. 12 
3 el ount. | (a) Fen. Low* 
£ £ : es est. 
Aberdeen Corporation.....| Mar. 5| 1451| +  33| 40 | 60713 [+ 1,190 Electricity Supply. £ s d 
Airdrie. .ccccccccccccccces eb. 28 . 291 + 16 9 2, + 310 10 5/0 Bournemouth & Poole Elec. Su» Ord... .. 94—10} 5 4 9 Mar, . Sep oe oe 
Anglo-Argentine ..........| Mar. 4 | 56226 | — 3,377 9 | 493,961 |+ 31,933 10| 4/6 | Do. 4% perCent. Cum. Pref. ......+00. 7 414 9| Feb, Aug | ;:: .. 
Ashton-under-Lyne .......| =» 8 407? | t ]1 | $0 21, t 715 10| 6/0 | Do. 6 per Cent. Cum. Second Pref. ......| 911—100 | 51. 6| Feb, Aug Iob .. 
Ayr Corporation...» .....* »» 8 203 T | 11 42 13,300 + 393 St. 44% Do. 4d per Cent. Deb. Stock (red.) 2.4/2. *9 96 —:B 4 :1 3 Jan, July dii ud 
B CY «ecc cceco oo occoitie b. 28 t T 22 9 1,719 + 173 5 4/6 Brompton & Kensington Elec. Sup. Ord... 35 —St 5 7 0 March eee "t ee 
Barrow exseeesgeeegeesener » 2B 322 ES 8 9 2,738 +. 180 1 t 3/6 Do. 7 per Cent. Pref. ec*920€0904202500029€ 8i —9 3 17 9 Mar, Sept » ee 
Bath Electric Trams, Ltd...| Mar. 5 702 | + 7| 10 6941 |+. 237 || S"-| 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stzk| 95 —98 | 4 1 61! June, Dec |. -: m" 
Birmingham Corporation...|  ,, 8 | 11,338 | + 1,658 | 49 535,378 |+ 142,151 5| 2/6 | Charing Cross (W. End & City) El. Sup. Co.| | 44—5 5 0 0! Feb, Aug 4| 4iü 
Birmingham & Midland ....| Feb. 28 933} + 17| 9 8010 |+ 654 5| 2/3 | Do. 4| per Cent. Pref. -.scsesecseecees] 44-48 |414 9 | Feb. Aug | c | on 
Bl l & Fleetwood..... ee ee oe oe ee St. 4% Do. 4 per Cent. Deb. Stock (red.) @eceece 914 —93i 4 5 6 Jan, July AA Se 
Blackburn Corporation.....| Mar. S| 1,065) + 51,149 58,166 |+ 1,905 || St. | 4496 | Do. 4$ per Cent. Deb. Stock (red.)......| 100 —102 | 4 8 0 A 102H .. 
Bombay ve*90e00900000200695* Feb. 6 3,308 + 171 6 16, + 363 5 2/0 Chelsea ectric Supply Or «ccce 020c0095 4$ —51 4 17 6 arch ... ii se 
Bournemouth Corporation .| Mar. 5 | 1,644/ + 90] (48 88,527 |+ 2,885 | St | 44% | Do. 4} per Cent. Deb. Stock (red.) ....| 96 —99 | 411 0| June Dec | 98] -- 
Bradford Corporation ..... vs ie P n i c St. ys Chiswick Elec. Supp. Gorn 1st Mort. Db. | 83 —92 | 417 9 am oe e 
Brighton Corporation .....| », - 9|. 789 i 49 48,803 |— 983 ic City of London Electric Lighting Ord.....| 161—18 |5 0 O | Feb, Aug Ss ee 
Bristol Trams & Carriage...) » 7| 6795 | + 708 |.||9 63,497 |+ 5,232 0 6/0 | Do. 6perCent. Cum. Pref. ..........| 121—13E | 4310 6 | Jan, July | °° ve 
Burnley Corporation.....++| » 8| 1,449) + 102 44571 |+ 1,938 || St | 5% | Do. 5 per Cent. Deb. Stock (red.)......| 116 —120 | 4 3 O| June, Dec | - oe 
Burton Corporation .......| » 9 256 | — 5| 49 13,320 |— 458 || SL | 419, | Do. 4 per Cent. 2nd Deb. Stock (red.)..| 100 —102 | 4 8 O| Jan, July | °° e] 
Bury Corporation... ...... " 9 1,267 | + 49 63,2223 i+ 850 10| 4/0 | County of London Elec. Supply Ord. .... 114 —11 f 5 1 0 | Feb, Aug ee 
Calcutta Tramways Co. ...| » 8 | R67,166 | -- 85,924 i " 10| 6/0 | Do. 6perCent. Cum. Pref. ..........| 112—112} | 418 O| Mar, Sept 12} 125 
Camborne-Redruth .......| » 8 137 | + 14 | 10 1,307 |+ 117 || St. | 43 Do. 4} per Cent. Deb. Stock (red.) ....| 104 —1 4 5 0 Jan, July e . 
Cardiff Corporation........| s 8| 2,487/ + 314, 49 120,438 |+ 961 || St | 43 Do. Second Deb. Stock ..............| 99 —102 |4 8 3 ay, Nov. ee zm 
Central London Railway ... » 8 5,186 | + 267, 10 54,751 |+ 3,927 5 | .. | Edmundson's Elec. Corp. Ord... ........ h— .. Juns, Juy | * " 
City & South London Rly. . ii 8 2,839 | — 488 10 30,49 |— ,574 5j 6% Do. 6 per Cent. Cum. Pref. ...... o.. 4¢+—44 60!0 0 ay. Nov. S: se 
Cork Electric Trams Co....| > 6 442 | + 7 9 3,988 |— 83 | St. 4495 | Do. 4j perCent. Ist Mort. Deb. (red)... 81 —8t | 5 7 0 July eu .. 
Croydon ....... eese] Feb. 28 1,405 | — 277, 48 83,776 |— 1,460 5! 3/0 | Folkestone Electricity Supply Co. Ord. ..| 4 mi 5 17 6 | April, Oct e . 
Devonport & Dist. Trams .| » 28 456 | — 48 9 4,264 |+ 180 5| 2/6 | Do. 5 per Cent. Cum. Pref. ........-- 4—^5 4 17 6 | Mar, Sept ve oe 
Dover Corporation.. eO. | Mar. 8 193 | + 1 | 48 11,631 |- 559 [| St. yi Do. 4| Ist Deb. Stock (red.) ......| 99—92 |418 0| Feb, Aug| °° zm 
Dublin & Lucan Rallway...| » 7 119 ' + 2| 10 1,059 |+ 17 5| 4/0 | Hove Electric Li nting Ord: concsesesecs| 24—8 5 12 6 | April, Oct | ¿a| 25, 
Dublin United ...........| — 7 5,512 | + 202| 10 51,267 |+ 1,137 [| St. | 44% | Isle of Wight E. t. & P. Co. Deb. Stock ..| 88 —91 |5 1 0 as 90b 87} 
Dudley-Stourbridge .......| Feb. 28 850 | + 4 9 6931 |+ 653 $ 4 Kensington & Knightsbridge Ord. ......| 71—8P | 5. 9 6| Feb, Aug | ^ . 
Dundee Co tion ......* Mar. 5 1,196 + 1? 42 Sl,111 + 1,735 5 6 Do. 6 per Cent. Ist Pref. eeeeoesecere 5 —5} 5 9 0 Jan, July oe ee 
East Ham Council.........| > 8| 1,133 | + 77 | 49 53, -— 592 f St. | 4 Do, 4 per Cent. Deb. Stock (red.)......| 90 —3 | 4 6 0 oe se | »o 
Exeter Corporation .......| », 7 2727| - 6| 49 15678 |- 727 St | 4 Kensington & Kngtbg. Co. & Notting Hill 
Gateshead & Dist. Trams...| Feb. 28 1,072 | + 9 8,922 |+ 530 Co. (Joint Station) 4% Deb. Stock (red.).| 91 —94 | 4 5 0| April, Oct | ~ E 
Glasgow Corporation .....| Mar. 8| 19,822 | + 1,074 | 40 | 763,567 |+ 7250] St. | 44% | Ken: Elec. Power Co. Irred. Deb. Stock ..| 76 —80 |5 12 6 Jan, uly | e | ** 
Glossop Trams eeeoveose eer ry) 8 119 — 10 1,200 T 4 3 1/6 London Elec. Supply Ord. *.9.0:0*9020902* 15 -2 3 15 0 ar, pt oe . 
Gloucester Corpn........-* = zè : et 5) 3/0 | Do 6per Cent. Pref. ...... een 4¢—St | 514 O | Mar, Sept ve oe 
Gravesend-Northfleet .....| Feb. 28 204 | + 9 1,739 i+ 99 || St | 4% | De 4 perCent. Ist Mort. Deb. ........| 90 —93 | 4 6 O | Jan, July ye S 
Great Northern & City Rly.| Mar. 8 1,502 | — 215| 10 15,505 |— 1,937 5| 2/0 | Metropolitan Electric Supply Ord. ...... a Sco pril, Oct 3: z 31i 
Greenock & Port Glasgow...| Feb. 28 736 | — 21 9 6,055 |+ 356 5| 2/3 | Do. ál per Cent. Cum. Pref. ..........| t¢—4# | 4 17 3j Jan, July tis] -o 
Halifax Corporation.......|,Mar. 4| 1,829 | + 63 | 948 97,584 |+ 3,318 || St | 4 Do. 4i per Cent. Deb. Stock Ist Mort...) 97 —109 | 4 !0 0 June, Dec | °° . 
Hastings Elec. Trams Co..../ », 6 722 | — 10 7,2208 |+ 69 I| St. | 319 Do. st per Cent. Mort. Deb. Stock red.)} 84 —86 |4 1 3| Jan, July ve oe 
Hong ong. EE AE » 8 | $ 9,557 | — $1,549 | $10 $78,572 |— $34,651 E Midland Elec.Corp.forP.D.4$ Ist Mort.Debs; 93 —101 j4 9 0 as ee ee 
Huddersfield Corpn........| » 1 000 | +, 50 96,664 |+ 3,798 || St. 44% | Newcastle & District E. L. 44 Mt. Db. St. 82 —89 |5 4 9 s .. ee 
Hull Corporation .........| » 8| 3,070; + 136] 49 147,200 |+ 2,391 5| 2/6 | Newcastle Elec. Supply 5 per Cent. non- 
Ilford District Council .....| > 8 426 | — 51 | 49 22, — 3,069 Cum. Pref. ..ceeesee nnn nn 55] 4-4 152 6 Feb Aug | °° ee 
Ilkeston District Council... ys a ; i ce m 100 4% Do. 44 per Cent. Ist Mort Deb. ...... 4 —96 |413 9| Jan, July | ** ee 
[ Corporetion.......| » 8 361 | + 14 | 49 21,240 |t 29 || 100| 5% | North Metro. Elec. Power Sup. 5 Morts...| 99 —102j| 4 L 6 T xs ve 
Isle of Thanet Co..........| 5 8 299 | — 7| 22 7,050 |— 32 10| 6/0 | Notting Hill E. L. Co. 6% Non.Com. Pref.) 91-101 51: 6| -* .. - is 
GaITOW.e.ooo2c00*9c99999* Feb. 28 133 + 5 9 1,035 + 77 5 3/0 Oxford Electric Ord. bb eo. 0ee ee ole vene ee t$ —t 5 9 0 March 29e ee ee 
eighley Corporation ..... ie E m Ns : x St | 4% Do. 4% Deb. Stock ceccccccsecccess| 67 —91 |4 8 0 P es is 
Kidderminster & District...| „ 28 93 | — l6 9 761 I+ 5| 5/0 |tSt. James' & Pall Mall Elec. Ord. ........ £& —. | 511 0| Feb, Aug | 9H. -* 
Kilmarnock Corporatlon...| Mar. 8 151 | + 14 | 42 6915 |-— 69 5. 3/6 | tDe. 7 per Cent. Pref. ......--sesee0e-| 1 6$—71 | 4 16 6| Feb, Aug cá| .. 
Kirkcaldy Corporation..... s Vs v. Ni T St. | 33% | Do. Wi per Cent. Deb. Stock (red.) ....| 84 —87 |4 0 6 Jan, July . T 
Lanarkshire Trams Co. eave » 6 1,504 + 148 9 14,530 + 844 5 2/0 Smithfie d Market Electric Sup. Ord. ceca §$—1} 8 16 0 eb. ecco ie baited 
Lancashire United.........| ,! 5 1,363 | + 130 9 12,130 |+ 715 4| 4/0 | South London Electric Supply Ord....... 2{—3t_ | 6 3 O0 | April .... 3h 3i 
*Leamington 0990000060909 ee ee $ 9 ia ee St. 5% Do. 5% Ist Mort. Stock (red.) ........ 97 —100 9 0 9 ee . ee 
Leeds Corporation.........| 5 8| 7,859 | + 609] 49 | 381,404 |+ 13,516 1| 0/82 |tSouth Metro. Elec. Lt & Power 7% Ist Pref, 154—144 | 515 0 | Feb, Aug | ** | °° 
Leicester ration .....| ,, 8 2,637 | + 72 25206 |+ 841 1| 0/7} | Do. 6 per Cent. 2nd Pref. ............ i73 3 6 6 | Feb, Aug ee ee 
Leith Corporation.........| .» 8 623 | + 19 | 142 28.495 |+ 1,111 |f St 44% Do. 44 Ist Deb. Stock (red.) ..........| 96 — 411 O | April, Oct . ve 
Lincoln Corporation.......| » 8 122 | + 49 6278 |- 24 5| 1/3 | Urban Electric Supply Ord. ............ —} T April, Oct : ee 
Liverpool Corporatlon.....| ,, 1 11,792| + 264| $8 | 103,280 |+ 5,448 5| 5% | Do. SperCent.Cum. Pref. ex 3/-in Certs) 2}—3} | 3 5 O | April, Oct | 2} 2% 
Liv l Overhead Rly.. oa » 9 1,590 + 107 10 15,913 + 1,108 St. ae Do. M) per Cent. Ist Mort. Deb. ...... 94 —97i 5.30 April, Oct 851 eo 
Llandudno&ColwynBayRy. ,, 7 1 + 4 2,0 + 190 1; 0 Waste Heat & Gas Elec. Gen. Stations ..| 1 —1& | 8 3 0| May, Aug. | | x 
London County Council ...| Feb. 26 | 39,340 | — 3,827 | 147 a|1,989,038 |— 94,520 5| 5/6 |tWestminster Elec. Sup. Ord.............| 81—9 S11 C| Mar, cept Bri) 8& 
London Elec. Ry. Co......| Mar. 8| 14255 | — 10 147,355 |—. 1,810 5| 2/3 | Do. 4j per Cent. Cum. Pref. .......... 4—5} | 4 8 O | Jan, July ° oo 
London United...........| , 8 ,548 | + 74 | 10 53,3 — 
Lowestoft Corporatlon.....|  ,, 8 130 | 4- 3| 22 3681 |— 
Maidstone...esesecee | 5, 6 166| + 14] 49;| 89,219 |+ 448 eo |. 
Manchester Corporation...) , 8j 16,621 | + 49 | 823,392 |+ 32,140 Electric Railways and Tramways, 
MM Railway......- eee FA A. oa + n 10 [| 22,644 |+ 1,188 n 
YT «ececocecoccccecee eD. — 19 3 1,698 + 94 1 e? Bath Elec. Trams Pref. Ord. ..........-* pr: ee l "TP oe . 
Metropolitan Dist. Rallway.| Mar. 8 | 12925 |-F 120 | 10,| 132237 |+ 4,613 1| 0/6 | Do. SperCent. Cum. Pref. .......... t=} 6 3 6| Jan, July| | - 
Metropolitan Elec. Trams...| Feb. 28 294) — 32| 9 70305 |t 1728 | Sta) 44% | Do. S Mort. Deb. Stock (red.) ....| 76 511 0 April, Oct | -* | -* 
Middleton ...............| 4, 28 308 | + 4] '9; 2,442 |+ 178 |}; St.§| 4 B'ham Dist. Power & Trac, 44 Ist Deb. Stck| 8? —91 14 :8 0 Jan, July | + | - 
Nelson Corporation ....... Mar. 8 174 | — 149 9,530 |+ 734 || 10 Bristol Tramways & Carriage Ord. ......| 61—98 | 518 6| Feb Aug | | - 
Newcastle-on-Tyne Corpn..| , 8| 4,615/ + 431| 5 219,469 |+ 8,858 10! 4 Do. Cum. Pref. ...ccccecescsececess| 74—73} | 5 30 és eG] 
Newport (Mon.)...........| » 8 737 | + 95} 49 | 34996 |- 456 |), St 4 Do. 4perCent. Debs........... es. 109 —102 | 3 18 6 | Feb, Aug | c | + 
Northampton Corporation .| ,, 7/ SIO} + 3/ $48 | 26270 |+ 215 ||St| .. | BritishElectricTraction6%Pf.Ord.NonCum| 10 —12 .. | June, " | oe 
Oldham, Ashton & Hyde... Feb. 28 593 + 30 4,778 + 273 St. oo Do Def. Ord. SU... ecc» *:0*050*«€0*0*29€9 11701 ee ee Te oe 
Oldham Corporation.......| Mar. 9| 1,921| — 13] 50 | 102316 |+ 6,515 || St.| 6% | Do. 6 per Cent. Cum. Pref. ..........| 836—335 | 6 16 5 | Feb, Aug | =j] -- 
Perth (N.B.) Corporation...| ,, -5 148 | — 42: 7064 |— 346 ||St.| .. | Do. 7perCent. Non Cum. Pref. ......| 35 —33 se a TRES 
Perth (W.A.) Elec. Trams...) ,, 7! 2,184] + 311] 10 20,590 |+ 2,062 | St | 5% | Do. 5per Cent. Perpetual Debs. ...... | 91 —95 | 5 4 6| April, Oct | 92 | .. 
Peterborough eec 2:04009 Feb. 28 112 —! 9 987 + 33 St. 44% Do. 4 per Cent. 2nd Deb. Stock REEE 77 —81 5 11 0 May, Nov an dod 
Portsmouth Corporation... Mar. . 8 | 1778 | +  22| 49 | 101533 |— 4,052 | St | 3% | Central London Ordinary Stock ........| 73 —39 |315 0| Feb, Aug | 39, 79 
Potteries ....eesesesseeee| Feb. 328 | 2020] + 73] 9 17,247 |+ 1,042 |" St.| 4% | Do. 4 per Cent. Pref. Stock ..........| 83 —85 | 414 O| Feb, Aug | 541) .. 
Preston Corporation.......| Mar. 5 791 | + 48| 49 40.444 |+ 2,299 || St 4496 | Do. 4ł per Cent. Pref. .......... 4 ..| 105 —108 | 4 3 3 es se | so 
Rotherham Corporation ...)  , — 5 879 | + 242 | 148 39,040 |+ 5,603 || St 2% Do. Deferred Stock .-.ccccccesecees| 73 —99 |210 O| Feb, ....| 831) 7 
Rothesa ee»ec009005009229* Feb. 28 52 T 2 9 435 T 100 496 Do. 4 per Cent. Debs.......... eere 93 —100 4 0 0 Jan, July .- ee 
Salford Corporation .......| Mar. 10; 4,758 | — 6| 49 | 244457 i+ 5,407 || St. | 1176 | City & South London Rly. Con. Ord. ... . 311 6 | Feb, Aug . 
Shanghai e€e€*)$09*5006006000*90909 ae ee ee ee ee e | St. 597 Do, 5 per Cent. Perp. Pref. (1891) PE 9) —102 4 18 0 Feb, Aug 9) oe 
Sheerness eeoevevrvesevesve Feb. 28 44 + 3 9 391 + 30 St. 59 Do, (1896) éd qe e. 4A. M eq 9 v9 "€ 99 —102 4 18 0 Feb, Aug . ee 
Sheffield Corporation .....| Mar. 9| 7,065 |} + 907] 50 | 341,742 |+ 18,732 || St. | 5 Do. (1901) coccscccccsccecacesevese| 97 —10) | 5 0 0 | Feb, Aug . oe 
Singapore Trams .........| 5, 8 | $11,200) — $408 | §10 ($113,318 |+ $8,949 | Sti 5 Do. (1903) .ccccoverccececececesere, 99 —38 | 5] 2 0 ! Feb, Aug ef s 
South Metropolitan .......| Feb. 28 697 | — 44 9 5,957 |t 210 if St. 4% Do. 4 per Cent. Perpstual Debs. ......| 97 —23§ | 4 1 0 | May, Nov 7| .. 
South Staffs .............| 4, 28 958 | + 62 9 8,278 |+ 1,131 10. 6/0 | Dublin United Trams. 6 per Cent. Pref. ..| 118—12t | 4 14 0 | Feb, Aug z zm 
Southampton.............| Mar. S| 1,110} +  25| 48 | 59,733 |— 107 | 10| 5/0 | Gateshead & District Trams Ord.........| 2 m 77 6 2 Heol) aie 
Southend Corporation.....| . 5 973 | + 5| 49 36,917 |+ 4,365 10: .. | Gt. Northern & City Pref. Ord. ........| 28-2 x . 285 .. 
Southport Tramways .....| Feb. 28 241 | — 9 2007 |+ 193 1! 73d. | Hastings & District Elec. Trams, 6% C.P... &—i# | 7 7 6, Mar, Sept | = | «> 
Stalyb'dge,Hythe,&c.,Jt.Bd.| Mar. 8 694 | + 10| 49 32715 |—- 4,345 || St. | 4#%| Do. 4pDeb.Stock .....-- e| 69 —74 | 6 2 0 | April, Oct zm 
Stockport eaveeeeeseesees » 7 1,201 T 72 49 ,258 t 2,709 | 10 ee Imperial Tramways Ord. eeorererarersese 4} za ee Mar, Sept e se 
Sunderland Corporation.... » 9 1,327 T 165 49 64.166 = 246 10 ee Do. 6 per Cent. Pref. eeceereseseserease 8 —3 led Mar, Se t " oe 
Sunderland District ......| ., 5 490 |+ 46| 18 9045 | 948 | St |48%! Do. 4 per Cent. Debs. .............., 8L —83 15 8 6) Jan, i: y e| 
Swansea Trams ..........| Feb. 28 1,133 | — 4l 9 9,566 |+ 355 || £5 | 2/6 | I. of Thanet E. T. & Lt. 5 per Cent. Pref... 2 —2k | 415 O ! Mar, Sept ° oe 
Swindon Corporation...... - m P T ix - | St. | 4% | Do. 4perCent Ded. Stock ..........| 75 —8) 15 0 0 | pond ay . ve 
Taunton ........ e, 5» 28 39 | — 2 9 362 |+ 27 10. 6,0 | Lanarkshire Tramways ................| 986—101 | 518 61 Feb, Aug | + Ka 
Tynemouth and District ..|  » 28 149 | — 2| 9 | (L315 |+ 217 l| St. | 5% | Lancs Utd. Trams 5% Prior Lien Deb. Stk.) 73 —89 | 6 5 0| Jan, July | >:| ;. 
Tyneside Tram Co. ......| Mar. 5 464 | +  15| 10 4071 |- 133] St|4 London Electric 4% Deb. Stock ........| 914 —35 | 4 3 6 i" 350] 34 
Wallasey Corporation ....| , à 8| 1022|]— 72) 49 53,583 |— ISEB] St. | 4% | Do. 4% Pref. ....c een BI 75 —77 |52 6 eg lol, 75; 
Walsall Corporation .......| , 8 602 | + 33 | 10 5,678 |+ 2478 || 10| .. | London United Trams, 5% Cum. Pref. ..|  41—5 T an, July | -- (t 
Warrington Corporation ...|  ,, 6 493 | + 53 | 49 21.253 |— 1,447 || St.| 496 | Do. 4 per Cent. Ist Mort. Deb. Stock ..| 67 —70 |514 O | Jan, July | 6 - 
West Ham Corporation. ene ,» r6 2,598 eo $49 127,864 — 3,949 St. ee Mersey Con. Ord. Stock eecorcecerseserecre 4 —6 ee eb, Aug ee e 
Weston-super-Mare........| Feb. 28 22| — 6| 9 212 |- 7 1| 6d. | Metropolitan Elec. Tramways Ord.......| -15,|516 9 T L z 
Wolverhampton Co. ......| » 28 473 | + 9 9 4,076 j+ 390 1| 0/6 | Do. Sper Cent. Cum. Pref. .......... uh 510 6! Feb, Aug E oe 
Wolverhampton Corpn.....| Mar. | 6 999| + 20] .. A i. St. | 44% | Do, 4è per Cent. Deb. Stock...» ......| 8) —9 417 3| Jan July | -> ). 
Worcester... .o secos eco coei Feb. 28 228 — 14 9 2,027 + 66 St 5% Da 5 Cent. Db. Stock TEZE" EIE? AE) 94 —97 5 3 0 = 94 bd 
Wrexham.....«.ececoss | » 28 108 | + 10 9 885 |+ 124 [| S, | 12% tan Railway Consolidated ....| Si —514 | 3 3 O| Feb Aug | 52/ 50} 
Yor W.R. Trams ....| Mar. 9 1,302; + 160; 10 13,092 |+ 970 
Yorkshire Woollen District. Feb. 28 1,064 ! + 22 9 9,322 l4 875 1 3 
(a) These comparisons are with the corresponding period last year. ^ * Partly electrical, , - * No allowance has been made for accrued interest or redemption f Ex. Dividead. 
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ELECTRICAL CC COMPANIES’ 


NAME. 


| Electric Railways andTramways— Cont 


Metropolitan Rly. Surplus Lands Stocks |' 
Do. 3 per Cent. Preference ...... 
Do. 3i per Cent. " A" Preference.... 
Do. 34 per Cent. Cenvertible Pref. .... 
Do. 34 per Cent. Debenture Stock.... 


Do 3} per Cent.“ A.” Deb. Stock .... 


Metropo itan District Railway Ord. .... 
Dol 4$ A Ra AETAT 
Do. Assented Ext. Pref. (Int. ‘Guar. by 


Und. Elec. Rlys. Co. of London, Ltd.) 
3 per Cent. Consoltd. Rent-charg? 
Do. 4 per Cent. Midland tw 


Do. Guar. Stock 4 per Cent. ...... 
Dc TD AUT Perp. Deb. Stock ... 
Do. 4 per Cent. Ditto ""*""n tta 
Potteries Electric Traction Ord....... 
Do. 5 per Cent. Cum. Pref ........ 
Do. 4% per Cent. Deb. Stock ........ 
S. Met. Elec. Trams & Ltg. 6% Cm. Pref. 
: Do. Tie Cont, Dok ee 
Undergd, ae 3A Lon. Shares .... 
Do. ei^ B onds ..... seme 
Do. 6% In. bds ex cou» "ND. 10. bf ae 
Yorkshire (W.R.) Elec. Trams, Ord. .... 


6 per Cent. Cum: Pref. ........ s]: 


per Cent. Ist Debs. .......... 


Electric Manufacturing, &c. 


Anchor Cable Co. 44% Deb. Stoz «o. 

Ara SML Mer DNE y eenerereee 
6% Seared ae: RRS & 

Do. Ist Mort. Con. D 

Automatic Telephone Miei Co. eso PE. 

Babcock & Wilcox Ord. ev Ub ecb ve qued 


Do. Pref. 
British Insulated & Helsby Cables Ord.. 
po 6 Cont. Pret.cecsdcasedeorsces 
Do, iler Cent. Ist Mort. Deb. (red j.. 
5% Mort, Deb. Stock .........- 


J'09d Butt L. L. M. Ericsson Mfg. Co. 6 % P 
t. 


t British Thoms'n-Houst'n 44% Ist 
British Westinghouse 10 per Cent. Pref. . 
Do. 6 per Cent. Prior Lien Dbs. (red. ) 
4 per Cent. Mort. Dab. Stock . 
Brush Elec. Eng. Co. Prior Lien Deb Stk 
fDc. 44% Perp.Ist Deb. Stk ...... 
Do. Perpetual 2nd yen Stock cecece 
Callender’s Cable Con. Ord............. 
5 per Cent. Cum. IRE a 


Castner-Kellner Alkali Co. ..... 

Do. 4 per Cent. Ist mort. Ded. (rad ).. 
Consolidated Signal Co. *""**"*"*""*-tttt9ev:. 
Do. 6 per Cent. Pref. . Y" TIT 
Crompton & Co. (Nos. i to 85 00). day 
Do. Sper Cent Ist Mort. Dabs. (re1.).. 
Dick, Kerr & Co. Ord. ser ever ee eeeereenee 
Do. 6 per Cent. Cum. Pref. .......... 
Do. 4 per Cent. Deb. Stock ........ 
Edison & Swan United (“ A " Sh.) (£ ! pd. 
AS y. cO PPHEPRTPPEPECC es een as 


Do. 5 Cent. 2nd D3b. Stock ...... 
Electric Construction Co.......... e. 
Do. 7 per Cent. Cum. Pr».......es. 
_Da 4 per Ceat. Perp. lst ii Dei... 
General Electric 6% cum. Prat ...... 
Da 6p Sənt ist Mort, Dabs. ...... 
Henle~’s Talszriph Worcs Ord. we. acess 
BA. d cC CAR, PIME sess evaswade ao 
Do. 4 per Sant. Ist Mort Deb. St»:«. 
India Rubber Gut. Per., &> Work Ord. 
Do. SpsrCent. Cum Pref.......... 
Do. 4 per Cent, D3bs' od.) err 
Ferien & Phillips 5% !: Mt. D»»t. Stt. 
ationa.: Elec. Construction Co. 
Richardsons, Westgarth & C.o, Ltd. Ord. 
Do. 6p Cent. Cum. ul Aer 
Do. 4b per Cent.jPerp. Dəb stock.... 
Simplex Conduit 6 pər C2nt. Cum. ret 
Telegraph Construction & Maintenancs. 
Do. 4perCsnt. Deb. Bonds (1929).... 
Vica. Ltd, Ord. ccdesedesssanstese 
Do, 5per Cent. non-Cum. Preference.. 
Do. 5 per Cent. non-Cum. Preferred .. 
Do. 4 per Cent. Ist Mort. Db. Sk. (red.) 
ES a per Cent. 2nd Mort. Dab. (rei.) 
per Cent. Brd Mort. Dabs. SR. 
LS Witte & Co. 6% Cum. Pref. 
illans & Robinson Ord. ............ 
Do. 6psr Cent. Cum. Pref. .......... 
Do, 4perCent. ist Mort. Dabs, ...... 


Telazrapn3. 
Amazon Telegraph .......5..-* 
. Sper Cent. Dabs. (red.)..... 
Anglo-American Telegraph Jrd........ 
DO. FOND. ‘sesccweandacse 
Do. "DebtTOdD. siipeen sieka in 
commercial Cable 4 4 par C Cent. Deb. Stc.. 

Cuba Submarine Ord. .......... 
Do. Preference 10 per Cent. ATT 
Direct Spanish Ord. ............. 


Do. lOperCent. Cum. Pref. Váné das en 
Direct United States Cable ......... 2. 
Direct West India Cable 44% Rg.Db.(rd.) 
Bastern Ordinary iu cese nsser^oveuase 

Do. 3j per Cent. Pref. Stock &4 553.576 

Do 4perCent. Mort. Deb. Hs (red.).. 
Eastern Extension .... Resda «hue 

Do. 4per Cent. Deb. Stock . AEE 
Eastern & S. Af. 4% Mauritius Sub. Dos 
G.N. (of Copenhagen) with coup 87 ... 
Indo-European "e$t. 
Mackay Companies Common ...... 

Luo PMOTODON ENPA 


Lo JA PAMSADE Prae, .oooosseonecs 
Pacific & Europ'n "fel. 4% Guar. Dos. (rei. ) 
West Coast of Amarica .....2.2.252*2* 

Do. 4 per Cent. Dabs. Lasaia 2.2. 

.West India & Panama .....5 9.9 

Do. ess Ist Pref, m om - mom 

Do, 6% 2nd Pref. . eee ee ee oum am 

Do, 5 per Cant. Dabs "DP om sam 1m monum os 


er Cant. Db. ‘Stock (rod) x -— 


: PENA por Coat b en a 
i |e Western epee Telegraph ack (Cd) es 
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» SNCs D 


DAUTA 


-— 


QoOOGg.OmoccooQ.-o 


NP POPE PPO 0 


OwWwOwrorow oc 


© 
LI 
So 


NN QO WF uv — NO OO t Oc SION NDONOMDWO'V=—NOK Om 


o 


ane O 


RATEN .9 
ovo.’ 


— e m p th 
— 


ib. 
Les ud 


— 


Ww 


vrp m ~ 
er TE 


— p 


"S e BC U CRUS DAI ON GARA 


——— 
esa 


AA s» O^ Cn Q2 v iP» P» a b» Un ON ON N W A Un P» P C P O^ N A A O A O^ A Cn Cà 
v NDOOOO*Q:0Ov)omoOogocuogoomooooogooodocco 
v — = - - - 


374 —1023, 4 9 


Telephones. 


Do. 5 psr Cent. Pref. ........- sede 
New York "hone Co. 30 yr. Bnds.;. 
Oriental eee wee PPO eee eee eee eee ee 
Do. 6 per Cen x uu NT 
Do. 4 per Cent. h "Deb. Stock...... 

Teloh. hae of Egyot 44% D Db. Stk. (red.) 
United RiverPlatsOrd 1tol90,000  ...... 
Do. 5 per Cent. Cum. Pref. .......... 
Do, 44 Deb. St. Red. eeeeeeeeeeeweee 


Financial Investments. 
Elec. & Gen. Investment 6% Cum. Pref.. 
Globe Telegraph & Trust ........ «eee 
6 per Cent. Pref. ..cccccosese:> 
Submarine Cables Trust (Cert.) .... . 


Colonia! and Foreign Electric 
Railways, Prin &c. 


Do. AC D»b. St dossiers 
Do 35 St Sed 


D» Pref, Ord dou nam edt Dass 
D» 5% Cum. Pref. Per. Stock .... 
D> 4b per Cant. Ist Mort. Dbs. .... 
D» Vancouver Power Dabs. ...... 
D> t% Parp. Con. Dob. St........ 
Busnos Ayres Lacrozs Trams ist Mt D 
Busnos Ayres Port & City en, Ist 


UU, MINE coccsckeseceeadoncete oa 
vaicutta Tramways a to 137, 610) . even 
D>. 5 pər Ceat. Cum. Pref. AT T 
D» t% Ist Deb. IDE (eda (cpi 


c. e POE CN. 20 St ock etm t 


Mort. D Debs. eee eee een er eeeeeeeeeenee 
| Kalgoorlie Elec. Trams. Sh...........-- 
Do 5 per Cent " A" Dab. Stock . we 
Do. 6 per Cent. “ B ” Ditto ........ 
Lisbən Eles. Trams. e Ee uil tS TR 
Do. 6 per Cent. Cum. Pref.......... 
Do. 5 per Cent. Re *£ Mort, Debs. . 
Madras Elec. Trams. 5% Deb. Stock. 
Manaos Trams & Lt. Co. 5% Debs.... 


Mexico Trams. Co. Com 
Do. Gen. Con. Ist Mrt. 8% Gold Bs. 
Do. 6% 59 yr. Mort. B MES TN 


| 44%) Montreal St. Ry. indes" ki per cant 


Debs. (1922) (Nos. 691 to 2,002) ...... 
do. (Nos. 1 to 4,602) éqié ados 


$ Do. 
EA Perth Elec. Trams Ord. .......e o eoe 


Do. Ist Mt. Db. Stock *ereeeeeeereeeee 
gy age Trams. & Supply Co. 6% 


C 
SP Do. 44% Ist Mort. Dab. Stk. ........ 


Rio Janeiro Tram, Lt, & P. Co. ...ece;. 
Do: 329 yr. Gold Bnds..ccccccose 
Do, 80 yc. Mt. Bada.. o ovovavsvess 


Sao Paulo Tramway, Lt. Powar.. 


Do. 5 per Cent. Ist Mt. $522 Db. 
Do. 5 per cent. Perp. Cons. Dab. Stock 


%\t Toronto Ry. Co. Ist Mt. 44% Ster. Bnds. 


Colonial and Foreign Electricity 
Supply, &>. 


FAdilalde, eg eo Supply Co. 6% Cu. Pr. .. 


Da. 


eererer es eseeeete 


| Boda ^* o & T. 6% Cum. Pref. .,.... 


D>. 4 par Cant. Dab. Stk. (ra1.) 
Do. Spar Cant. 2nd Mort. Dab. Stosk.. 


9 | Calcutta Elec. Supoly Ord. ....cccecece 

j tDo. 5% Cum. Pref, "rh" m cn 
o | Calgary Powsr C». 5% Ist Mort. Bais. oe 
| Canadian Gan. Elas. C». Com. St. ...... 


Do. 7% 0m Pf. Stock AS rA eae 
Castner Electrolytic Alkali Co.(of 'U. S. A.) 
Ist Mort. StL Dabs. ...... 


t Elec. Davelop nant Co. of Oatario $59, bds 


Elec. Supply Co. of Victoria 5 par Cent. 
RES ME ts LIS disustexn A 
Indian Elec. Sup. & Trac. C»......... 
Kalgoorlie “Elec. Powsr & Ltg. Ord. 
Do. 6p2r Cant. Cun. Pref, 
Kaninistiquia Power C». 5% Gold. Bads. 
Madras E. S. CK O lae MEE AEETI dae 


| Malbourns E. S.C>.Coas. Ord. St 3 me Es 


Do 5% Ist Mortg. Dab. Stock .,.... 
Mexican Elaz. Light Co. 5% Ist Mort. 
Gold Bonds ...... s: ewe 3c 
Mexican Lt. & Power C». Com. St. 2096» 
Dé. - go AM Cut. PreE. Sb cv coa oubouab 
Do. 5% Ist Mort. Gold Bods... 349958 
Monterey "RIy. L. & P. Co.lst Mort.Do.Sk 
Montreal Lt, Ht. & Powar Co. Cap. St. 
Northern Lt., Power & C5al 576 Gi Bis. 
River Piata Elas, 3. Ord. SIG. eais 


i Do. 6 per Cent. non-Cum. Pref. Stk... ee 


Do. Sper Csnt. Dab. Stock .....»-.e 
Shawinigan Water & P. Co. 8100 5 Sap. 3 
Do. 3p3r sit. 5)) Boards... 

Do, 4} Per Con. Mt. bi Sk m 


-v 


Toronto P ower 53. 44% Do. 3i ææ- | $984 
Vistor: r* sli J Prat dam d th 
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CONTENTS OF THE CURRENT Sr | tion (or lack of imagination) which must be a characteristic 
NOTES...... eee eee een, 1079 Reviews- continued. . ; ; 
Arrangements for the Week..1083 : Solomon.’ Handbuch der of every engineer. And although we do not wish to discuss 
Industrial Lighting. By C.L. Elektricitiit und des Mag- the metaphysics of these questions, all will admit that there 
Eshleman .............. e 1084 | netismus [Graetz]. . : : ; f i : 
Reflectors for Metal Filament | Mercury Converters of Large is both romance and imagination in plenty to be found in 
Lamps. By Dr. L. Bloch. ' Capacity. By Bela B. ! ale ITEM m ] - 
Illustrated’) .......... ....1085 Schäfer. lllustrated...... 1100 | the details of this Chingford contract. When we say that 
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Concluded...........seee. 1093 , M. Curtis). erected on the site, and that the only detail requiring altera- 
The Structure of the Atom. Magnetic Induction in à Group 1 | ME f lid f l 
Illustrated..... ......see- ..1096 | of Oblate Spheroids of Soft tion was the substitution of a solid nut for a split one on 
Tur Use or Reactors IN Jron. By S. R. Williams..1105 | certain valve spindles, it will be admitted that both Mr. 
ALTEXNATING NkiwoRES....1098 The G.E.C. At Home........1105 M li 
REVIEWS osese. davis e e ies 089.) caus d rEEUIGENON 6:1»; 1106 Humpnueey and the Metropolitan Water Board in the person 


Les Lampes Electriques à | 
Arc, à Incandescence, et à 
Luminescence [Escard]: 
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of Mr. W. B. Bryan, their chief engineer, are to be con- 
gratulated on their imagination. We hope that their enter- 
prise will be confirmed in a practical fashion, and it is fair 
to say that from the way in which the pumps worked when 
we had the pleasure of inspecting them the other day we see 
—- ———— no reason why this should not be the case. Further, the cost 
The Humphrey Pumps at Chingford. of these pumps is only about one-half that of those of the 
IT is not often in these latter days that we are able to | more usual type, when an output such as that at Ching- 
chronicle the introduction of new principles, or rather it | ford is considered, while the running and upkeep charges are 
would be better to Sav, the application of old principles to smal] in comparison, so that there is a saving all round. 
engineering practice in a new way. Still less often is it a | 
matter for the historian to record the speedy adoption of an 
inventor's work in everyday life. Indeed, there now seem 
to be no new principles, and the best we can hope for is that 
we may slightly improve the use of old ones in some way or 
other, while as for inventors they are proverbially a soured 
race, just we suppose for this very reason that their efforts 
seldom receive much recognition. Mr. H. A. HUMPHREY 
mav be cited as an exception to both these rules. Only 
three or four vears ago he invented a pump which, though 
working bv a method familiar m internal-combustion 


PARLIAMENTARYINTELLIGENCE1106 
* The Electrician’ Commereial 
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Factory Lighting. 
| THE importance of adequate factory lighting is one of 
those subjects that is not appreciated as it should be. There 
is no question that the work turned out during the hours 
when daylight is not available is very largely dependent for 
both its qualitv and quantity upon the illumination pro- 
vided. This point is emphasised in a Paper by Mr. C. L. 
| EsHLEMAN, of which an abstract appears on another page. 
As a matter of personal experience Mr. ESHLEMAN found 
engines. applied the force of explosion in a new and ingenious that when he entered the shops of one of the large electrical 
wav. He mav, therefore, without undue misapplication of manufacturers he could earn 82:00 per dav in winding coils 
terms, be said to have invented a new engineering principle, | on a piecework basis under daylight conditions, but when 
And now onlv this short time after the introduction of his later he was changed to a night shift he was only able to 
invention he has obtained recognition of his ability, not only | earn 81-10 during a corresponding number of hours, and the 
by being awarded an important contract, but also bv the | same result was found to hold with other men. Even if 
wide publicitv which this work has given him. some allowance is made for the probability that night labour 
——— is less efficient than day labour, there is a very great dif- 
ference between these two figures. Moreover, it was found 


WEk hear a great deal at times of the romance (or lack of 
that. whereas only about 5 per cent. of the coils wound by 


romance) of engineering and simultaneously of the imagina- 
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daylight failed under high-voltage insulation tests, 10 to 15 
per cent. of those wound at night were returned for re- 
winding. 

THERE is little doubt that the illumination sometimes 
provided in workshops is miserably inadequate, and it is 
not realised that the cost of illumination, even when excel- 
lent, is a very small proportion of the total cost of production 
in & works. It will be generally found that a good general 
illumination is very desirable, this being supplemented, if 
necessary, by individual lighting. The importance of 
avolding glare, and of the effect of the optical fatigue pro- 
duced by glare are seldom appreciated. The eye is a sen- 
sitive organism, and when it is subjected to fatigue the 
general efficiency of the workman diminishes to a notable 
extent. As to the value of good illumination in £ s. d., it 
is difficult to form an exact opinion, and its value will neces- 
sarily largely depend upon the amount of work that is carried 
on by artificial light, that is, whether the works is run in one 
or more shifts. According to Mr. ESHLEMAN, available data 
show that an efficient lighting system increases the output 
from 2 per cent. in steel mills to 10 per cent. in textile mills. 
Even if a saving of only 2 per cent. is effected in this way 
the total sum involved becomes enormous. 


=i 


The Oxidation of Indiarubber. 

A RECENT Paper by Mr. S. J. PEACHEY on the action of 
oxygen on indiarubber, read before the Society of Chemical 
Industry, is of some interest to electrical engineers. The 
author. showed curves connecting the quantity of oxygen ab- 
sorbed with time. It was pointed out by Dr. W. OSTWALD, 
of . Leipzig, in a written communication to the discus- 
sion, that the shape of these curves was characteristic of 
the (so-called) autocatalytic processes; that is, reactions 
during which a catalyst is formed or increased in quantity. 
These reactions include the phenomenon of autoxidation, of 
which a well-known example is the “ drying ” of linseed oil, 
and it.is pointed out that the curves for the latter agree very 
closely with those for rubber. Mr. PEACHEY supported this 
view, saying that he had found some substance of the nature 
of a peroxide always produced during the atmospheric 
oxidation of indiarubber. The Paper also showed that 
rubber free from resin was oxidised far more quickly than 
rubber containing its natural resins. Cable makers may 
possibly get a hint from this, though the art of cable-making 
is carried out with such secrecy that the outsider has little 
chance of learning what is known or unknown, and thus 
feels that the subject is on a par with catalysis itself. 


———do— UP ae 


Starterless Continuous-Current Motors.—The “ Electrical 
World ” describes a new design of direct-current motor which 
is said to be specially suitable for driving mine pumps and fans. 
The only difference between it and the type of motor usually 
employed for these purposes is the heavier compounding 
winding, which reduces the starting current. This feature 
eliminates the necessity of starting boxes. It is claimed that 
the motors have been found highly satisfactory in service. 


The Dangers of Loading Magnets.—A danger arising from 


the fact that workmen do not yet appreciate what an electro- | 
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magnet can do is dealt with in a recent issue of the ^ Engineer- 
ing and Mining Journal.” It appears that a workman while 
carrying a steel plate across the mill yard at the Ambridge- 
plant of the American Bridge Co.: came within the influence 
of a powerful electromagnet that was unloading scrap iron from. 
a freight car. The magnet suddenly pulled up the plate of 
steel that he had on his shoulders, and as he held tightly to it, 
he was drawn up also. He cried out as his feet left the ground, 
and the man controlling the magnet shut off the current. The 
load then dropped, and in doing so it fell upon the man, who 
was so badly hurt that he died shortly afterwards. 


Royal Engineers (T.F.)—Capt. Selwyn W. Humphery, 
from the London Wireless Telegraph Company, London Dis- 
trict Telegraph Companies, Royal Engineers (Army Troops), 
has been appointed Major of the London Cable Telegraph Com- 
panies, London District Telegraph Companies, Royal Engi- 
neers (Army Troops). Capt. Maurice McC. Bidder has been 
promoted to Major, Lieut. Hubert C. Thomas to Captain, and 
Second-Lieut. Hy. G. Baker Cresswell to Lieutenant of the 
London Air-Line Telegraph Company, London District Tele- 
graph Companies, Royal Engineers (Army Troops). Second- 
Lieut. John R. Kingston has been promoted to. Lieutenant 
of the London Wireless Telegraph Company, London District 
Telegraph Engineers, Royal Engineers (Army Troops). Wm. 
Godwin Michelmore has been appointed Second-Lieutenant 
(supernumerary) of the Wessex Divisional Telegraph Company; 
Wessex Divisional Engineers (R.E.). 


Electric Traction in Japan.—The twelfth year beok of the 
Japanese Ministry of Finance contains the fellewing figures 
showing the growth of electric railways in that country for 1911 
as compared with 1910. The number of companies increased 
from 34 to 40, the paid-up capital from £9,438,000 to £9,687,900, 
the length of lines in operation from 363-6 to 431-5 miles, the 
length of lines under construction from 180-44 miles to 221-05 
miles, the number of passengers from 325,066,000 to 395,666,000. 
and the net earnings from £811,900 to £898,700. "The total 
number of motor cars operated to the end of the year 1911 was. 
2,459. It is not anticipated that the increase in the mileage 
of electric railways during the coming years will equal the ratio 
shown in the past years, as much of the work done in 1911 was: 
stimulated by a pending increase in the tariff on electric-railway 
supplies. The Government has taken up the subject of elec- 
trification of steam railroads, and it is proposed to experiment 
between Tokyo and Yokohama. 


Detecting Thunderstorms by Radio-Telegraphy.—The 
“ Engineer" states that the principles of radio-telegraphy 
have been adapted to means for detecting thunderstorms. A 
small aerial wire, similar to that used for wireless telegraphy, 
collects the electricity from the atmosphere and transmits it to, 
a coherer, or detecting device, connected to the earth. When an 
atmospheric discharge takes place the electricity produced 
passes from the aerial wire, through the coherer, to earth, 
and closes a delicate electric circuit, when a needle is jerked. 
This needle traces a line on a piece of paper attached to a. 
revolving cylinder. Each jerk of the needle caused by a dis- 
charge of atmospheric electricity produces a V-shaped devia- 
tion in the line traced. In order to measure the actual strength 
of electrical disturbances in the atmosphere a special apparatus 
has been designed. A delicate detector is connected with a 
sensitive meter, a pointer on the dial of which registers the 
strength of the discharges. The aerial wire collects the 
electricity from the atmosphere and discharges it through the 


detector. The pointer of the meter then indicates the amount: 
collected. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Latakia—Palura ............... May 26,1910 ... — 
Scalamova—Samos ...........- April21,1912 ... — 
Marmariza—HRhodes............ April 21,1912 ... — 
Bessika—Tenedos  ............ April 24,1912 ... — 
Poulocondore—Pentianac...... July 6, 1912 ... — 
Tokyo - Guam........ ...... . sso Sept. 10, 1912 ... — 
Madagascar—Reunion ......... Mar. 11, 1913 ... — 
Reunion—Mauritius ............ Mer. 11,1913 ... Mar.15, 1913 
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Telephone Train Despatching on the Oregon Electric 
Railway.— According to the “ Electrical Review and Western 
Electrician," the latest electric railway system of the North- 
West to adopt the telephone for despatching its trains is the 
Oregon Electric Railway. This is an integral part of the great 
system of railways which reaches from the North Pacific coast 
to the Great Lakes, the Missouri and Mississippi valleys, com- 
prising the North Bank Road, Oregon Trunk, Great Northern 
and Northern Pacilic railw rays, and the Burlington routes. The 
telephone train- despatching apparatus will consist of two cir- 
cuits, one 40 miles long from Portland to Forest Grove and the 
other 125 miles from Portland to Eugene. There are to betwo 
train despatchers, both located at Portland. The apparatus used 
includes two complete despatcher's equipments, comprising 
key cabinets and 45 calling keys in all, besides the telephone 
sets and 35 way-station equipments. Foot switches, vacuum 
and cut-out arresters, and switch panels are also being fur- 


nished. 
Electrical Machine for Laboratory Use. — The “ Electrical 


World " describes an interpole inverted rotary converter with 
Special characteristics which make it adaptable for use in 
laboratories. The machine will generate single-phase or 
three-phase current at a frequency of 60, or it may be operated 
as a shunt-wound or compound-wound direct-current motor of 
the commutating-pole type. In order to make it flexible for 
testing purposes the machine is equipped with a compound 
winding 80 that it may also be operated as a compound-wound, 
direct-current generator. When operating as a direct-current 
generator at a speed of approximately 2,200 revs. per min. the 
macttine is flat-compounded from no load to 50 per cent. 
overload. It is equipped with commutating poles and has 
shaft extensions on both ends in order that arrangements 
may be made for its operation either as a direct-current motor 
or a belt-driven generator. When the machine is brought 
up to speed from the direct-current end it can be synchronised 
with a three-phase line to operate as an alternating-current 
motor or a8 a rotary converter. 


Corrosion of Aluminium.—At a meeting of the Insti- 
tute of Metals held in London on Wednesday last, Dr. G. H. 
Bailey read a Paper on this subject dealing essentially with 
the action of water and salt solutions on aluminium. In 
the course of the investigation the effects of variation in the 
nature of the waters used and in the concentrations of the salt 
solutions were examined. A large number of results 
were given illustrating also the dependence of corrosion on 
temperature, and on the quality of the aluminium employed. 
The author also gave a method by which reliable measurements 
of the rate of corrosion may be made, and from an examination 
of the experimental evidence he drew the following conclusions : 
That aluminium of high purity is less readily acted upon than 
that of lower purity, and that the presence of aodium and copper 
in the metal increase the rapidity of corrosion. Well-annealed 
metal is also more resistant to corrosion than unannealed metal. 
He finds that in general the corrosion of aluminium is a process 
of oxidation, and that as a matter of fact metal exposed for 
several months to water or salt solutions from which the dis- 
solved air had been expelled underwent no corrosion whatever. 
The normal course of corrosion (excluding the action of acids 
and alkalies) is thus a transformation of aluminium into 
alumina which separates out as a flocculent precipitate without 
any of the aluminium passing into solution. 


Exhibit of Historical and Modern Telephone Apparatus. 
According to the “ Electrical World " a permanent exhibit 
of historical and modern apparatus has been arranged by the 
Western Electric Co. in conjunction with the American 
Telephone & Telegraph Co. The historical section shows the 
development of the telephone from its earliest stages up to the 
present time, and includes the smoked-glass records of sound 
waves made by Alexander Graham Bell in 1874, parts of Bell's 
original telephone of 1876, and a number of instruments 
showing the gradual improvement of the apparatus. This 
section also includes the switchboard used by Mr. Bell in 
opening the New York-Chicago line in 1892, and the receivers 


i 
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and transmitters which were used on the occasion of the opening 
of the long-distance telephone line between New York and 
Denver in 1911. The modern-apparatus section contains 
switchboards with connections to a number of telephone sets, 
so that service demonstrations may be made to visitors, 
intercommunicating systems, and telephone train-despatching 
apparatus in operative condition. Miscellaneous telephone 
apparatus, such as combined jacks, cords, plugs and repeating 
coils, as well as samples of telegraph apparatus, are exhibited 
in a large showcase. In other showcases are samples of the 
various supplies manufactured by the Western Electric €o., 
including electric household goods of all kinds, such as vacuum 
cleaners, sewing-machine motors, heating devices, bells, lamps, 
sockets and switches, insulators and insulating material. 
This interesting exhibit of telephone and other electrical 
apparatus is displayed at the Western Electric Co.'s offices, 
463, West-street, New York City. 


The Work of the Commonwealth Edison Co.—Some 
interesting statistics are given in the annual report of the 
Commonwealth Edison Co., of Chicago. It appears that the 
company's connected business (exclusive of electrical energy 
supplied to other public-service corporations) amounted to the 
equivalent of 8,293,523 standard 16 c.p. lamps on December 31, 
1912. The company has five generating stations and 41 sub- 
stations. The total number of customers is about 182,000, 
the average retail lighting rate is a little over 34d., and the 
average number of lamps connected per customer is about 28. 
Àn analysis of the total operating revenue for 1912 of £3,072,400 
shows that the largest portion, or 47 per cent., came from the 
sales of electricity for lighting at retail; 24 per cent., was for 
electricity supplied to railway companies; 17 per cent. was 
for energy supplied for industrial purposes at retail, and 12 per 
cent. was for wholesale energy for lamps and motors. The 
total earnings have doubled about every four and a-half years. 
Of the £228,800 paid in taxes and municipal compensation in 
1911, a little less than £140,000 was for personal and real-estate 
taxes, and nearly £80,000 was for municipal compensation, the 
remainder being the federal corporation tax. For every dollar 
of earnings in 1911 over 8 cents, t.e., 124 per cent., was required 
for taxes. The constantly increasing demand for electric 
service has necessitated a large addition to the Fisk-street 
station, which eventually will be doubled in output. A 
35,000-H.». Parsons turbine and generator unit is being 
installed, and, in addition, the company has ordered a 
27,000 H.P. Curtis turbine and generator. 


Vacuum-Tube Discharge in a Magnetic Field.—At a 
recent meeting of the American Ta Society a Paper 
on this subject was read by Messrs A. Kent and R. M. 
Frye. They pointed out that the influence of a transverse 
magnetic field on the spectrum of a vacuum tube has been 
studied from various points of view by many writers, but has 
never been given a very complete explanation. The following 
conclusions are the result of a series of experiments on several 
typical gases and gaseous mixtures. The magnetic field, by 
forcing the ions to use only a small portion of the capillary, 
virtually decreases the effective cross-section, and thus in- 
creases the resistance of the tube. But the field also increases. 
the gas pressure without a corresponding temperature increase, 
and this not only enhances the spectrum lines in some cases, 
but also creates conditions favourable to the production of 
spectra from substances in the tube previously inactive, 
frequently to the exclusion of the original spectrum. By this 
means hydrogen is made to appear in a tube of '' pure argon." 
At this point in the capillary where the field hurls the ions. 
against the walls with greatest force, some tubes become badly 
shattered, and in many cases sufficient material is liberated from 
the glass to show in the spectrum. Furthermore, the bombard- 
ing ions are themselves dissociated, whenever possible, into 
simpler forms. The nitrogen band system gives way to the 
line spectrum, while oxygen is evidently liberated from carbon 
monoxide. The red spectrum of argon changes to blue, and the 
latter was even obtained from a tube which had been previously 
thought to contain pure nitrogen. This case, however, differed 
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from all others in that the argon spectrum endured five or six 
minutes after the removal of the field. The conditions under 
which the experiments of this nature must be performed are so 
varied and difficult to control that only a very extended series 
of observations would justify the drawing of any definite 
theoretical conclusions. 


Maastricht-Aachen Electric Railway.—4A recent issue of 
the ‘“A.E.G. Journal" states that the Dutch Government 
has placed a contract with the A.E.G. for the installation of an 
electric railway connection in Südlimburg from Maastricht 
through the frontier town of Vaals to Aachen with a branch 
from Gülpen to Wijlré. The object of this undertaking 1s to 
establish as direct a connection as possible between the two 
towns, avoiding the circuitous route of the Maastricht-Aachen 
railway line, and to assist the intermediate places which are 
some distance from the existing line and which, owing to the 
lack of railway connections, have been hindered in their 
development ; also to promote industrial undertakings in this 
district and to enable agricultural products to be transported in 
both directions with greater facility. The energy for the rail- 
way and tramway in Maastricht 1s provided by the electric 
generating station of the Dutch State Mines in Heerlen, 
through the current-distributing company in. Limburg which 
has already laid high-tension conductors in the district served 
by the railway. In consequence of agreement among the towns 
participating in the scheme, and the low generating costs pre- 
vailing in this district, it is possible to supply the railway 
(which will be worked on a high-tension direct-current system) 
with current at the price of 0: ‘26d. per kilowatt-hour (three- 
phase) measured at the railway sub-stations, and there is a 
prospect of a reduction in the price. The length of the railway 
from Maastricht station to Vaals is 161 miles; it will run 
almost entirely along the straight State roads, but will have a 
permanent way of its own. The branch to Wijlré is 1} miles in 
length, the tramway in Maastricht is at present about 2 miles 
long, while in Aachen the section over which the railway cars 
run is about 3 miles long. 

* Weather Forecasts, Past and Present."—At a recent 
meeting of the Royal Meteorological Society Mr. R. G. K. 
Lempfert read a Paper on this subject. He began by tracing 
the evolution of the modern forecast service from the beginning 
in 1860 under Admiral FitzRoy up to the present time. 
Meteorological telegraphy formed an important subject of 
discussion at the meeting of the British Association held in 
Aberdeen in 1859, under the Presidency of the Prince Consort, 
and in the following summer the collection. of daily telegraphic 
reports of the weather was commenced by the Meteorological 
Department of the Board of Trade, now the Meteorological 
Office. The gradual extension of the area from which reports 
are received was traced, and the improvements in the charte 
and reports illustrated by lantern slides. "Throughout the 
development the newspaper press has taken a prominent part. 
Even before the days of official meteorology, in 1849, the 

* Daily News " had organised the collection of information by 
telegraph from a network of stations. In 1875 “ The Times” 
started, and bore the whole cost of the evening weather service 
of the Meteorological Office. Subsequently “The Times,” 

" Standard " and “ Daily News" shared the expense of this 
service, and it was not until the end of 1880 that the charges 
were taken over by the Government. Again from 1877- 1880 
the " New York Herald " experimented in the application of 
reports from America to European weather, while more 
recently we have the enterprise of the * Daily Telegraph" i 

collecting reports from Atlantic liners by radio-teleg: EL 
The lecturer then proceeded to describe the present organi- 
sation. of the Meteorological Office for the collection of im- 
formation, for charting it when collected, and for communicat- 
ing it to the public. For the preparation of forecasts informa- 
tion is received each day by telegraph from 30 British stations 
and from 40 on the Continent of Europe and the islands of the 
North Atlantic. Information from 30 stations is, however, 
quite inadequate for checking the accuracy of the forecasts. 
Vor this purpose results from more than 130 stations are used. 
The forecasts are checked separately for wind and weather, 


the term weather being considered in regard to (1) tempera- 
ture ; (2) precipitation ; (3) cloudiness or the reverse; (4) fog. 
The extension of the period covered by the forecasts for 
"further outlook " was next described, and the application 
of this to the notification of probable spells of fine weather which 
the Meteorological Office now issues to farmers during the 
summer. Mr. Lempfert concluded his lecture by giving an 
account of the organisation of the storm-warning service of the 
Meteorological Office, and of the methods used in checking the 
results of the warnings. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. F. J. Chambers concludes his description of the 
Chambers ” system of Wireless Telegraphy (p. 1086). 

We conclude our abstract of Mr. A. E. Hadley's Paper. ‘‘ Power 
Supply on the Rand," and give an account of the discussion which 
took place on it in London (p. 1093). 


Sir J. J. Thomson concluded a course of six lectures at the Royal 
Institution on ** The Structure of the Atom," and on p. 1036 we give 
the first part of an account of these. 

We give an account of the discussion which took place at Man- 
chester on Messrs. Pearce & Ratcliff's ,Paper on * Recent Develop- 
ments in the Street Lighting of Manchester " (p. 1090). 


An account is given of the electric installation at the Pelaw 
Terra-Cotta Brick Works (p. 10232). 

We describe the Humphrey Pump installation at the new Chingford 
Reservoir of the Metropolitan Water Board (p. 1101). 


Companies’ Meetings and Reports. —The meetings of the following 
companies are reported :— Bournemouth & Poole Electricity Supply 
Co., Braunton Electric Light & Power Co. ‘British Insulated & Helsby 
Cables, Clyde Valley Electrical Power Co., Direct Spanish Telegraph 
Co., Durham Collieries Electric Power Co., Metropolitan Electric 
Supply Co., and South London Electric Supply%Corp. (pp. 1013-1016). 

“Amongst the directors’ reports abstracted are those of the Airdrie 
& Coatbridge Tramways Co., Dublin & Lucan Electric Railway Co., 
Folkestone Electricity Supply Co., Greenock & Port Glasgow Tram- 
ways Co., Newmarket Electric Light Co., Rhondda Tramways Co. 
and Wycombe (Borough) Electric Light & Power Co. (pp. 1015-1016). 


** Lodge- 


PERSONAL. 


We are informed that the old-established firm of Clark, Forde & 
Taylor (Messrs. H. A. Taylor, A. L. Dearlove and R. M. Sayers). 
consulting engineers to the Pacific Cable Board and many of the large 
submarine cable companies, has been joined as partner by Dr. J. 
Erskine-Murray, D.Sc., F.R.S.E., the well-known expert in wireless 


telegraphy. The style and address of the firm after March 25.will'be ' 
Clark, Forde, Taylor & Erskine-Murray, 4, Great Winchester-street. : 
London, E.C. By this combination the firm will bein e strengthened - 


position to advise upon and act as consultants in the newest branch 
of telegraphic engineering. The development. of radio- -telegraphy for 


many phases of telegraphic work renders its engineering side a . 


branch in which Messrs. Clark, Forde, Taylor & Erskine-Murray will 


now specialise, along with the other branches with which thelr | 


names have for over 40 years been closely associated. 


Dr. Dugald Clerk, F.R.S., has been elected a member of the ` 


Athenaum Club under the provisions of the rule which empowers the 
annual election by the Committee of a certain number of persons 

** of distinguished eminence in science, literature, the arts or for 
publie services." 


APPOINTMENTS VACANT AND FILLED. 


The Council of the Borough of Hampstead invite applications for 
the office of chief electrical engineer and manager. Salary £700 per 
annum, together with a bonus calculated on the net profits of the 
undertaking. Forms of application from the town clerk, Mr. Arthur 
P. Johnson, Town Hall, Haverstock-hill, N.W., and must be sent in 
by 10 a.m. of March 31. See an advertisement. 

An arc lamp trimmer, jointer and meter fixer is required for the 
Electrical Engineer's Department of the County Borough of Stoke- 
on-Trent. Forms of application from the borough electrical engineer, 
Mr. C. H. Yeaman, St. Peter's.chambers, Glebe-street. Stoke-on- 
Trent. See advertisement. 
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The Council of the Borough of Hampstead also invite applications 
for the appointment of a consumers’ engineer, at a salary of £300 per 
annum. Forms of application from the Town Clerk. Applications 
by 10 a.m. March 31. See advertisement. 

A leading firm of electrical manufacturers in the Midlands have 
vacancies for a limited number of pupils who have had a satisfactory 
technical training. See advertisement, 

An assistant is required by the Cambridge Scientific Instrument 
Co. (Ltd.) to help in the preparation of matter for catalogues and 
general propaganda work. See advertisement. 

Aberdare Urban Council require a traffic superintendent for their 
tramway undertaking. Commencing salary £175. Applications to 
the Clerk by April I. 

An electric mechanician is required for the postal and telegraph 
department of the East Africa Protectorate. Salary £200 per annum, 
with free quarters and free passages, Applications to Messrs. Preece, 
Cardew & Snell, 8, Queen Anne's Gate, London, S.W. 

A repairs electrician is required at the L.C.C. generating station, 
Greenwich. Wages £3 a week. Applications to Chief Officer of 
Tramways, 62, Finsbury-pavement, London, E.C. 

A teacher of engineering subjects is wanted for the Beaufo Insti- 
tute, Lambeth, S.E. Salary £150, rising to £250 per annum. Forms 
of application from the Education Officer, L.C.C. Education Offices, 
Victoria Embankment, W.C. Applications by March 24. 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications b ; May 24 to the Registrar, from whom 
further particulars may be obtained. 


INSTITUTIONS AND SOCIETIES. 


Birmingham Local Section Annual Dinner.—The sixth annual 
dinner of the Birmingham Local Section was presided over by the 
chairman, Mr. A. M. Taylor, at the Grand Hotel on Friday last. 
There was, if anything, a slightly smaller muster than last year, but 
the function went with a good swing, and was very much enjoyed. 
The members and their friends below the salt were divided up into 
groups seated at either round or rectangular tables, and this scheme 
seems to make for greater comfort and conviviality than the usual 
toasting-fork arrangement. The function was patronised by engi- 
neers from various parts of the country—north, south, east and west. 
The toast list was commendably brief, as were also the speeches. 

Mr. Tavlor, in proposing ‘‘ The Institution," thought that after 40 
vears’ serivee it could no longer be said to be in its infancy. He thought 
i* could now be said thoroughly to represent the profession ard industry 
of electrical engineering. and that it was very much alive. People who 


endeavoured to run it down would be better employ ed in helping to build : 


it up. The members were beginning to appreciate that they were getting 
b.tter value for money and that the affairs of the Institution were being 
conducted in active, businesslike ways. There had been a large influx of 
members in spite of the increased subscription, although he was not sure 
whether this was due to the rush to avoid entrance examination. Speak- 
ing of Mr. Duddell, whose name was coupled with the toast, he referred 
pleasingly to the fact that the Council had nominated him for a second 
veer of office. Mr. W. Duddell, in reply, said that the status of the Insti- 
tution was high, and that the membership now was over 7,000. He did 
not agree that the threat of the examination was responsible for the in- 
creased membership. The Council was anxious to impose a test which 
would help them to select associate members who knew their business. 
The examinations would not be of an academic character, nor did they 
desire to set trick questions. Referring to the “ Journal," it had been 
decided to publish this more frequently during the session, to make it 
4to instead of 8vo size, and to issue it fortnightly without ad vertiseme nts, 
It was felt that by this means the men at a distance would be kept fully 
in touch with what was being done. 
proposed the toast of the “Birmingham Local Section,” and described how 
Birmingham had left its impress upon practically every corner of the 
earth. Imperial progress especially owed much to Birmingham. Mr. 
C... E. C. Shawfield, vice-president of the Birmingham Local Section, 
replied, and referred to the lively voungsters in the local sections who 
generally kept things going. Prof. Gisbert Kapp, in proposing * The 
Guests," voiced a vigorous appeal on behalf of the wider uses of elec- 
tricity. He thought that the annual affairs of the Institution, and 
particularly the dinner, shou!d be all electric. not only the lighting, but 

also the ccoking and the punkahs should be electrically provided, and the 
whisky should De aged by electricity. He knew that the manufacturers 
in the Birmingham district were excepiionally busy with cookers, and 
he hoped that they would be vot to work as speedilv as possible. The 
question of bright or black ovens did not seem to matter so much as long 
as the public could be got to use electrical energy for cooking purposes. 
Gas had given way in most cases for lighting and power. The local 
hydraulic power company complained that it could not èxtend its service 
Ix cause of the clect ricity supply, and the encouragement which had been 


Major W. A. J. O'Meara, C.M.G., | 


, Wednesday, April 16, at the Trocadero Restaurant, London. 


received in these quarters should persuade engineers to go forward and 
capture the public. Mr. S. Z. de Ferranti, in reply, recalled when he 
came to the Ironmasters’ Hall, at Wolverhampton, to run some Siemens 
arc lamps for an exhibition. Some four arcs and 40 lamps were run from 
one dynamo, which was driven by a single cylinder portable engine. 
Speaking of his new turbine, upon which Mr. Kapp had asked him to say 
something, he could not give any details at the moment. He hoped that 
it would enable electrical energy for industrial purposes to be produced 
very much cheaper than at present. Such processes as rolling, annealing, 
heating could be done better by electricity than by gas, and as soon asengi- 
neers could economically turn coal into electricity then he felt they would 
come into their own. Mr. Maurice Solomon proposed the health of the 
“Chairman,” and thought that he was to be complimented upon having 
inadvertentlv discovered & new unit dealing with the variation of illu- 
mination per horizontal unit length per street, and which unit would be 
known as the Taylor. During the dinner the G. E.C. orchestral hand 
creditablv performed a number of popular pieces. After the toasts an 
entertainment was provided by Messrs. J. Woodward, E. Hermann and 
W. E. Warrilow. 

Institution of Electrical Engineers.—At the metne of the 
Institution on Thursday of last week Mr. Duddell made the im- 
portant announcement that the Council had decided to publish the 
* Journal” at fortnightly intervals during the session—1.e., during 
the time that the Institution was actually at work—so that members 
would have à more prompt knowledge of the Papers as thev were 
read and discussed. The publication would be in a rather diticrent 
form to the present '* Journal," being in quarto size with no ad -er- 
tisements. He was sure that country members would specially 
appreciate the step taken. 

Western Section of the Institution of the Electrical Engineers.— The 
second annual general meeting of this section was held on March 10th 
at Cardiff (Mr. W. A. Chamen being in the chair), and thefollowing 
officers were elected on the Committee for the ensuing session :— 
Chairman, Mr. H. Faraday Proctor; Vice-Chairman, Mr. D. E. 
Roberts; Committee, Messrs. H. D. Munro, A. J. Newman, E. G. 
Okell, A. B. Randall, W. A. Scott, F. Tremain, and Prof. D. Robertson. 


Rugby Engineering Society.—The third Conversazione, held urder 
the auspices of the Rugby Engineering Society, president, Mr. R. J. 
Kaula, took place on Friday evening last, in the Co-operative Hall. 
Rugby. This function is held about every two years, and is one of 
the most successful and interesting displays of the results of engi- 
neering progress and scientific research in the Midlands. The large 
hall was used for the display of exhibits, and of the two smaller halls 
attached, one was reserved for a lecture and demonstration theatre, 
there being during the evening continuous demonstrations of the 
Pathéscope, interspersed with two very interesting lectures, one by 
Mr. E. B. Wedmore, entitled *' Infinity," which, in spite of the awe- 
inspiring title, was, due to the wit and humour of the lecturer, much 
enjoyed by a numerous and appreciative audience. The second 
lecture was by Mr. F. A. Haigh, on *‘ Coloured Photography." in 
which a demonstration was given with suitable examples of this 
interesting development of the art. The second small hall was re- 
served for refreshments, A most instructive and enjoyable cvening 
was spent by some 400 members and their friends, a continuous pro- 
gramme of music being provided in the main hall throughout the 
evening by Mr. Dadeny’s orchestra. A number of interesting 
exhibits were also shown, those by the Marconi Wireless Telegraph 
Co., Mr. R. W. Paul, the Cambridge Scientific Instrument Co.. and 
Dr. W. E. Sumpner calling for special mention, 


Electrical Trades Benevolent Institution.—The annual book of 
reports, list of members, subscribers and donors of this Institution 
has just been published. The executive committee's report for 1912 
is considered on the whole very satisfactory. Patrons of the Insti- 
tution are reminded that the annual festival dinner will be held on 
Mr. 
Geo. Sutton, managing director of W. T. Henley's Telegraph Works 
Co., will preside and hopes for a bumper subscription. 


— —— 


ARRANGEMENTS FOR THE WEEK. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer commanding, Lieut.-Col. H. M. Leaf. 
The following orders have been issued for the current week 


Monday, March 24th, 1913.— Headquarters will be closed. 
Tue eds March 25th, 1913, “ B" Company.—Company training, 7 to 


10 p.n 
Thursday, March 27th, 1913, “C” Company.—Recruit training, 7 


to 


l0 p.m. Company training. 7 to 10 p.m. 
Friday, March 2sth, 1913, * D" Company.—Company training, 7 to 
10 p.m. 


Saturday, March 29th, 1013.— Headquarters will b» opened from 10 a.m. 
til 12 noon for regimenta ib siness only. 


INDUSTRIAL LIGHTING.* 
BY C. L. ESHLEMAN., |: 


The industrial maneger strives for three things : (1) Increased out- 
put, (2) improved quality, (3) decreased cost. They are the component 
parts of the word "dividends." Three elements contribute to the 
. realisetion of these aims: (1) Efficient labour, (2) efficient machinery, 
(3) efficient lighting. The importance of these elements can be more 

fully appreciated when we consider that the absence of any one of 

‘them renders the others useless. In other words, labour and 
machinery without light have no value. The subject of this Paper 
does not carry with it an obligation to discuss the subjects of efficient 
labour and efficient machinery. Even efficient lighting is too broad, 
because it covers the two subjects of: (1) Daylight illumination, 
(2) artificia] illumination. A discussion of daylight illumination in- 
volves the design and finish of buildings—whether lerge or small 
areas, high, medium and low studding, flat, sloping, open and closed 
ceilings, or saw-tooth roof construction. Although these details 
affect the location and spacing of lighting units, we must leave them 
to the discretion of the engineer, architect or building contractor, 
and pess to a discussion of artificial illumination. We shell en- 
dez vour to show, (1) that efficient artificial illumination is necessary, 
(2) that there are lighting units available for the purpose, (3) how 
these units may be applied to produce the desired result, and (4) the 
effect obtained from their use. 

Efficiency engineering is the science of keeping rew input and 
finished output as far apart as possible. It is the art of stopping 
leaks. The writer has been interested in it for several years and 
thoroughly believes that scientific management is the most impor- 
tant factor entering into the movement for the conservation of our 
natural resources. Our waste of to-day will be our dividends of 
to-morrow. Efficiency engineering of light is part of this great 
national movement, the aim being to install] an artificial lighting 
system that will allow a plant to operate at as high efficiency during 
the dark hours as during the sunlight hours of the dey. 

Industrial statistics show that the average cost of all finished pro- 
ducts in the United States is one-third labour and two-thirds mate- 
riel. Increased labour efficiency is therefore a very important factor 
in considering methods of reducing menufacturing costs. Two 
things contribute to this efficiency: (1) Machinery and facilities, 
(2) will of the operetor. 

It is economy to supply the best tools with the best facilities, and 
among such facilities light stands first. We want to emphasise that 
point. Light is a tool. It is to the writer's mind the most impor- 
tent tool in the industrial plant. It is a tool by means of which all 
other tools are run. In equipping his plant, the modern industrial 
menager spares no expense in the purchase of up-to-date tools and 
machinery. The finest tools must all be his. Lighting very fre- 
quently is an incidental—e matter of secondary consideration. 
There will come à time when lighting will be considered first. That 
time will be when the industrial manager realises that an efficient 
lighting installation will earn greater dividends on its cost then any 
other tool or machine in his entire plant. 

The human machine must have the will to work, as well as the 
facilities. The conscious will is largely the result of wages ; the sub- 
conscious will depends upon interest in the work, contentment with 
conditions and physical health. The two letter conditions are 
largely dependent upon light. 

These statements are true and must surely appeal to the pro- 
gressive industrial manager. Yet when you approach him on the 
subject of a new lighting system, be tells you that they sound good 
in the theory, but he wants to see the dollars and cents side of the 
question. It is easy enough to produce figures that show a large 
saving in current by the installation of high efficiency lamps in place 
of antiquated low efficiency types. but the trouble comes when we 
try to reduce humen efficiency to dollars and cents. It is the writer's 
aim in the future to devote as much time as possible to a compre- 
hensive study of this subject, with the idea of reducing the intangible 

benefits of good lighting to a definite b sis. 

In spite of the difficulties referred to, it has been possible to 
collect the following interesting and convincing deta: (a) Modern 
industrial plants hive machinery arranged so that raw material 
is taken in at one end and finished produce taken out at the other. 
There is à natural sequence of operations—that is, working without 
lost motion. Often the lighting is inadequate, or so poor, that this 
sequence is broken. That means a tie up of the entire plant and an 
undisputed waste. As an example of this, an estimate furnished by 
one of the large paper mills recently, indicated that the loss on the 
output for six minutes is more than the cost of the lighting for 24 
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hours. (b) A recent study of shoe-factory conditions revealed the 
fact that they are miserably lighted. For example, a man operating 
a channelling machine in the sole-leather room, told the investigators 
that he was unable to do any channelling after dusk, so spent his time 
in grinding knives, &c. This work could have been done by 2 com- 
paratively low-priced boy. (c) As night comes on, it is natural for 
us to relax end slow down in our work. Darkness produces a wezri- 
ness that we cannot overcome. As explained betore, ideal lighting is 
that which merges day into night with the least change in intensit v. 

In poorly lighted factories bodily fatigue steals over the workm- n, 
and if he continues to work, his efficiency is further reduced by eve 
fatigue. Pages could be written on eye fatigue and what it Coes 
toward reducing the workman’s efficiency. In a word, it is one of the 
most powerful and cunning enemies to health and happiness that 
civilised human beings know. The question of cost of light is wholly 
inconsiderable as compared with the efficiency of the workman. Even 
if used during the entire working hours of the day, it will not repre- 
sent more than one-half of 1 per cent. of the workman's wages. 
(d) A few personal experiences thet bear on this subject are signi- 
ficant. After leaving college the writer entered the shop course of 
one of the lerge electrical manufacturers. Daylight conditions in 
the fectory buildings were good, but the artificial lighting was not 
at all conducive to human efficiency. Winding coils on piece-work 
basis he could earn 8s. 4d. perday. Later, when changed tonight shift, 
he could earn only 4s. 7d. during a corresponding number of hours. 
The same condition held with other men, so that we requested to be 
placed on hourly pay. We did not think about efficiency engineering 
of light at that time and apparently the foreman did not, because 
there was no change and the company continued to run that depart- 
ment at 55 per cent. efficiency. In addition tothat, it is recalled that 
only about 5 per cent. of the coils wound by daylight failed under 
high-voltage insulation test, while 10 to 15 per cent. of those wound 
at night were returned for rewinding. While testing motors and 
generators, it must be confessed that he frequently fell asleep sitting 
on the bedplate of the machine thet he was testing. He was willing 
and anxious to give the company the best that he had in him, but 
the light was so poor thet eye fatigue simply put him down and out. 

(e) Industrial employés are primarily interested in two things: 
wages, sufficient properly to feed and clothe themselves, and pleasant 
working conditions. ‘‘ Light lightens labour," and we must admit 
goes a long way toward furnishing the latter requisite. If we keep 
our employés working at high efticiency, our output in quality and 
quantity is sufficient to warrant our paying a good livable wage. 
Good light seems, therefore, to be a panacea for many labour troubles. 

In a book entitled ** Prevention of Industrial Accidents," pub- 
lished by an insurance compeny of New York, the following state- 
ment appears: ‘‘ Statistics show that the greatest number of acci- 
dents occurs during the months of diminishing light." The Manu- 
facturers’ Association states that,in the United States alone, 500,000 
avoidable accidents have occurred in one vear, and it is claimed by 
the authorities who have made a study of safeguards for the benefit 
of employés, that 25 per cent. of these accidents were caused by poor 
illuminetion. Now, while a good dea! is being said in regard to suit- 
able sefeguards to protect lives and limbs of employés, it is time that 
some definite step is taken towards the adoption of good illuminaticn, 
as one of the economical safeguards against accidenta. 

Aside from the humanitarien phases of this question, industrial 
plants will find themselves in a most embarrassing position when 
employers’ liability Acts, such as have been p2ssed by the New 
Jersey legislature, are enacted generally throughout the United 
States. 

Electric lighting is considered standard for all industrial purposes. 
Two general classes, incandescent lamps and arc lamps are available 
and may be outlined as follows :— 


( Carbon. ( Enclosed. 
, Gem. Arc lamps 4 Flame. 
Incondescentaamps 1 Tantalum. | Luminous. 
| Tungsten. 


Carbon incandescent lamps end enclosed carbon arc lamps were 
standard for industrie] lighting from the early ‘nineties to about 
1907. About that time high efficiency incandescent lamps mace 
their appearance and have been growing in popularity ever since. 
Even though many of the older forms are still being sold and used, it 
can well be said, for the purposes of this Paper, that two forms of 
electric illuminants are now standard: High efficiency incandescent 
(tungsten) and high-efficiency arc lamps (flame and luminous). So 
much of a convincing nature has been said and written about the 
saving in current cost by using high efficiency units over low effi- 
ciency, that it would be superfluous to enter into a detailed discus- 
sion of their respective merits. We are safe in assuming, however. 
that wherever the current cost is one cent per kilowatt-hour or 
above, it will be economical to install high-efficienoy lamps. With 


the development of high-efficiency lighting units, it became neces- 
sary to deal with light sources having higher candle-power. The 
units had to be spaced farther apart, they had to be suspended at 
greater heights, and, above all, the extremely brilliant light sources 
had to be covered to prevent injury to the eyes of those working 
beneath. Reflectors of different forms were developed, not only to 
protect the operator's eyes, but to direct the light where it was most 
needed. For commercial lighting, glass reflectors are standard, 
while for industrie] purposes steel reflectors are most commonly used. 

This subject at once suggests the three general classes of industrial 
illuminetion, viz., (1) general illumination, (2) specific illumination, 
and (3) composite illumination. The first class is used where a more 
or less even intensity of light is desired over the entire floor area. 
For this class of lighting, high candle-power incandescent lamps, 
150 c.p. and up, or high candle-power arc lamps should be used. 
"The second class deals with individual lighting or where a higher 
degree of illumination is desired at the working plane than would be 
practical or economical for the entire floor area. Specific illumina- 


tion is provided by installing low candle-power units applied directly |. 


to the various types of machines as, for example, lathes, sewing 
machines, silk-knitting machines, &c. Composite lighting em- 
bodies both the general and specific, where low candle-power units 
are employed for close work and high candle-power units to light the 
entire area. General illumination or composite illumination will be 
found to cover most industrial conditions. General illumination is 
most economical and should be used wherever practicable. By 
avoiding specific illumination it is possible to reduce wiring costs, 
unsightly drop-cord suspensions and the lighting unit is not sub- 
jected to handling and derangement by operators. This latter pre- 
vents three things: Breakage of lamps, soiling and breakage of 
reflectors, time wasted by operators in adjusting and handling the 
-drop light. It is impossible in this limited space to treat the subject 
of spacing and location of units in more than & general way and point 
out a few concrete examples of good practice, including some general 
rules that may be followed to advantage. 

Let us take, for example, high-roofed rooms, such as erecting 
-bays, locomotive works, shipbuilding plants, iron ‘and steel foundries, 
‘centre bays of machine ‘shops and the like. In such places the most 
satisfactory and economical results may be obtained by the use of 
large high candle-power units placed above the cranes and as far out of 
the normal line of vision as possible ; it is necessary to use more or 
less concentrating reflectors in order to cut out the waste light on 
the side walls and raise the foot-candles on the working level. By 
large units, we refer to any high-efficiency unit having a current 
consumption of approximately 500 watts. Rooms of moderate 
height, ranging from 12 ft. to 15 ft., such as we find in cotton, wool, 
silk and similar mills, small machine shops or machine-shop galleries, 
clothing manufacturing establishments, &c., can be lighted to advan- 
tage with either large or small units or a combination of both, 
depending upon local conditions. Where the roof is relatively 
low, say less than 12 ft., small units, such as the 100, 150 and 250 
watt tungsten lamps usually give the best results. In every case, 
preference should be given to the largest possible unit consistent with 
sufficiently good distribution for the particular purpose. By 
minimising the number of lamps, we cut down the cost of wiring 
switching and the maintenance cost of the units. 


Briefly, the relative cost list price, 1,300 hours life of five 100-watt 
lamps on a 4,000 hour year, is £415, while the cost of one 500-watt 
lamp for the same period is £3-38, showing a saving of approxi- 
mately 24 per cent. In all cases the lamps should be supplied with 
proper reflectors, placed as high as possible, and every effort should 
be made to shield the direct light from the eyes of the operators with- 
out, of course, sacrificing too much in foot-candles on the working 
level. The location of lighting units can be summarised as follows : 
Large units for high studded rooms, small units for low studded 
spaces. Place lamps above the crane and always as high as con- 
ditions permit, using in every case suitable reflectors. Select the 
largest lamps consistent with sufficiently good distrilution for the 
particular purpose. Where the floor space is large and the work 
rough, use moderate general illumination, and for the same con- 
dition, with fine work, add local lights at the tools. Where there ere 
a great number of small machines in a relatively small space, general 
illumination should be used. For processes on machines turning 
out particularly fine work, individual lights will probably be required. 
Protect the employees as much as possible from direct rays of light. 
. Cut down the intrinsic brilliancy and secure good diffusion. 

In conclusion, we should like to call attention to the possible saving 
in industrial operation by the proper application of efficient illumi- 
nation; 250,000 industrial plants in the United States have an 
annual output of £4,000,000,000. Available data shows that an 
efficient lighting system increases the output from 2 per cent. in steel 
mills to 10 per cent. in textile mills and shoe factories. To be ultra- 
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Table I.—Foot-Candle Intensities Recommended for Various Classes of 


Service. | 

Art gallery (walls) ............ 5-0 , Office— 

Auditoriums ..................... 2-0 File room... oen 3-0 

Ball room beers 2-0 Desk crerneirnssiienen ie 4-0 

Bank (general) .................. 3-0 General (no drop lights) ... 4-0 

Barber shop ..................... 3-0 | Pattern shops .................. 4:0 

Billiard room— Power house ................... 2-5 
General ........................ 1-0 | Reading (ordinary print) . 2-0 
Table m 5-0 | Reading (fine print) .......... 2-5 

Bookkeeping ................... 5-0 | Reading room (with no local 

COLE ER 2-5 illumination supplied) 3:5 

Carpenter shop— Reading room (with local 
General ........................ 2-5 illumination supplied) 1-0 
Machinery  ................... 4-0 | Residence— 

C Bru senses us AS Reception room  ............ 1-5 
Baggage ....................-- 1-0 Living room  ................ 1:5 
Day coach. oer ee 2-0 LADPALY 2i visa eio denne 2-0 
Ding 235 evose eris 2-0 Dining room .................. 1-5 
Mail M 7-0 Bedroom 2... veteres 1-6 
Pull aii: croire 2-0 | Restaurant ...................... 2-0 
StreeT oe io a RA 2-0 | School— 

Corridors i eire EHI pure en 0-6 Class-room................. s. 2.5 

Court room 1... ecce etr ennt 2-0 Corridog 2er 0-8 

Chüteli- 2 ric eu dota 2-0 Drawing — cisssuawedvanereteeds 5:0 

Dance hall ...................... 2:0 Study room .................. 2-5 

Drafting room .................. 8-0 | Show window— 

Engraving ................ eere 10-0 Dark goods .................. 20-0 

Factory— Light goods .................. 8-0 
General lighting (where Medium goods ............... 16-0 

individual drop lights Spinning mills .................. 2-0 
are provided) ............. 1-5 | Street— 

General lighting (where no Business (not including 
individual lights are pro- light from shop windows 
Vided)-. oos dede dee cours 4-0 and signs) ............. se. 0-5 

Local bench illumination . 4-0 Country roads ............... 0-05 

FoündEy ciciren 3-0 Prominent (in residence 

ern Me 2-0 districts) ........ eere 0-2 

Hallways 126 recterr es 0-6 | Theatre—Auditorium ......... 2-0 

Mechanical work (fine) ...... 5-5 | Typesetting ................. 8-0 

m 1-5 | Warehouse ...................... 10 


Moving-picture theatre 


conservative, we will say that there is a saving of only 2 per cent. in the 
annual output of the manufacturing plants of the United States. 
This means an annual saving of £80,000,000. "This enormous sum 
represents the saving on actual production only and leaves us to 
conjecture what the saving would be if we took into consideration 
the improved quality of output and the saving due to decrease in 
deaths and accidents. Deducting the first cost of installation and 
maintenance stil leaves an almost incredible amount. Louis 
Brandeis testified, before the Interstate Commerce Commission, 
Washington, that by scientific management the railroads of the 
United States could effect a saving of £200,000 per day. A careful 
perusal of the figures given above, shows a saving of more than 
£200,000 per day by an application of the principles of efficiency 
engineering of “ light " to the industrial plants of the United States. 
The field is unlimited, the possibilities are almost beyond human 
comprehension. 


——— 


REFLECTORS FOR METAL FILAMENT LAMPS.* 


BY DR. L. BLOCH. 


When the question arises of applying the metal lamp to the 
illumination of a room, or indeed of any space indoors, some sort 
of reflector or similar device is generally used. The light which 
would otherwise pass upwards, and so illuminate the ceiling, is by 
these means reflected downwards; glare is also avoided, and the 
light is so distributed that there is less tendency for it to pass direct 
to the eye. The present article is devoted to an examination of the 
ordinary devices used for these purposes, with a view to ascertain 
whether any improvement is possible. 

The most usual reflector consists of a conical shield, made of 
enamelled iron or of opal glass. This reflector certainly throws the 
light downwards and improves the distribution of the light ; how- 
ever, it does not prevent the light from passing direct to the eye, 
unless the lamp is so mounted that it is not above the level of the 
eye, being intended to illuminate a desk or working bench. Even 
in this case the illumination of the work table is liable to be very 
irregular. If the lamp is mounted above the level of the eye, as 
indeed is often necessarily the case, a condition of glare is liable to 
result. This effect is often very unpleasant, even if frosted bulbs 
are used, especially if a large number of people are working together 
in one room. If a man has to work under these conditions, it is not 


* Abstract of an article in ‘‘ Elektrotechnik und Maschinenbau.”’ 
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unusual to find that a large number of more or less clever devices 
are used to shield the eyes of the worker. In drawing offices, or in 
the typewriters’ rooms, or in factories, the visitor will often notice 
the most curious arrangements which workers adopt for dealing 
with the question of glare. This matter can also be dealt with by 
using what may be called a cylindrical reflector. This consists of an 
_ ordinary flattish conical reflector, the outer edge of which ends in 

a cylindrical portion. Thus, if the lamp be hung vertically from the 
ceiling, the cylindrical portion of the reflector is also vertical, and 
more or less shades the lamp from direct observation—that is to say, 
the lamp cannot be seen unless one stands more or less directly 
beneath it. This type of reflector is somewhat similar to the decora- 
tive form of hanging which is often used in connection with lamps, 
the conical reflector being surrounded at the rim by a silken cylin- 
drical shield, producing the effect of a shielded lamp, very effective 
for drawing-room purposes. The distribution of the light can also 
be very effectively arranged, and by a suitable proportion of the parts 
the light can be distributed to the sides as well as in a vertical 
downward direction. In this way the effect is nearly as good as with 
an ordinary conical reflector, and it has the further advantage, of 
course, of avoiding glare. 

The cylindrical portion of the reflector may be suitably con- 
structed of a thick white paper, which allows the light to some extent 
to pass through it, and hes also the further advantage that it tends 
to act 2s a protecting shield for the metal lamp in case it should be 
struck sharply from the side. The reflector can also be made of 
opal glass, which allows & small portion of the light to pass through 
it, dispersing it in all directions. Or, if it is only important to light 
the space immediately beneath the lamp, this effect can be pro- 
duced by an enamelled metal reflector, which, of course, interferes 
with any distribution of the light sideways. This cylindrical 
reflector can be usefully employed instead of the conical type in all 
cases where the height of suspension is, relatively speaking, low, and 


MOUNTING FOR A LAMP, ILLUMINATING A SPACE ON THE SEMI-INDIRECT 
PRINCIPLE. 


where a better protection from glare is desired. It is only in cases 
where the rooms are very lofty and the lamps are suspended near 
the ceiling that the conical reflector has advantages. 

If lamps of high candle-power are used in big rooms a cylindricel 
reflector may often be found useful, the dimensions being suitably 
proportioned to the case. The lamps can then be arranged at heights 
varying from 5 ft. to 9 ft. above the levels of the work tables. In 
this way & very effective distribution of the light can be obtained 
over a large area, and the light, passing through a partially trens- 
parent reflector, is then distributed sufficiently over the whole space 
to cause no trouble from the contrast between the light and the dark 
spaces. With the cylindrical reflectors frosted lamps are clearly 
unnecessary, and this results in à gain, perhaps, of 10 percent. A 
case may be cited from actual practice in which a large workroom 
was used by typewriters and others in a merchant's office. It was 
originally lighted by several frosted lamps, each of 300 c.p. and each 
provided with an opal reflector, hemispherical in shape. The lamps 
were replaced by others of the non-frosted type, each of 200 c.p., 
end cylindrical reflectors were used. It was found that whereas 
therc was a saving of current of about 33 per cent., the distribution 
of the light was improved by about 25 per cent. There is now an 
entire absence of glare, and a general improvement is found to have 
been effected. 

The large cylindrical reflectors, having a diameter of 14 in., can 
be constructed of opal glass, but they can be quite as effectively and 
much more cheaply made by covering a wire freme with a white, 
. pertielly trensparent paper. If something a little more decorative 
is desired, this can be done in many simple ways. 

A few words may here be added as to the question of indirect or 
semi-indirect illumination by metal lamps. When cost is no object, 
the problem is easily settled, and no objections arise to the system 


of inverted lamps. Still, at best, this method appears to’ be"only a 
slavish imitation of the old-fashioned system of using inverted arce. 
But the inverted arc was justified on totally different grounds. In 
order to avoid shadows with internal illumination by means of arc 
lamps recourse was necessary to the inverted system, and there were 
also other reasons for the adoption of this method in the case of the 


arc lamp, none of which seems to apply with any great force in the * 


case of the metal filament. Tungsten lamps can be obtained in 
small sizes, so that an even illumination without shadows can be 
devised without recourse .o the indirect method, end it mzy also be 
seid that under certain conditions, as, for instance in drawing offices, 
an entire absence of shadow has been found to be an actual disad- 
vantage. Whet may be called the semi-indirect method stands on 
rather different ground. Here only a portion of the light emitted 
by the lamp is thrown towards the ceiling, while the remainder, 
which constitutes a considerable fraction of the whole, is dispersed 
in all directions by means of opal glass globes, the glare being much 
modified in this vay. This has ‘therefore none of the disadvantages 
attaching to the indirect method, and has many of its advantages ; 
it is specially suitable for lighting large spaces where the walls as 
well as the working space require illumination. Shops are & good 
instance. A sketch of s suitable arrangement is shown in the 
adjoining figure. The spece in which the lamp is housed must;be 
suitably closed both at top and bottom. The top must obviously 
be closed by a piece of clear glass and this prevents the collection 
of dust on the surface of the lamp. This method is much cheaper 
than the indirect method by which all the light is reflected from the 
ceiling ; but, naturally enough, the distribution of the light is not 
quite so uniform. A complete discussion of the subject would 
require mention to be made of the holophane globe, which has done, 
end still does, much useful work ; but the 2uthor’s object is rether 
to draw attention to newer developments, end to the fact that the 
suitable choice of a reflector has much to do with a proper distribu- 
tion of the light. 
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THE *LODGE-CHAMBERS" SYSTEM OF WIRELESS 
TELEGRAPHY. 


BY F. J. CHAMBERS. 
(Concluded from p. 1047.) 


A number of the accompanying illustrations refer to standard 
ship sets up to 2 kw., and the general arrangement of the 
circuits is shown in Fig. 9. 

Power is supplied by a motor generator, Fig. 5, which con- 
verts the direct-current of the ship's mains into single-phase 
alternating current at. 350 cycles. This machine, together 
with a starting panel, is installed at a distance from the wireless 
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Fic. 5.—H1GH-FREQUENCY MOTOR GENERATOR. 


cabin, and preferably above the water line. The voltage of 
the mains is not, as a rule, to be depended upon, and if low- 
frequency wireless circuits are synchronised it is very desirable 
that the operator should be provided with means for con- 
trolling the machine so as to compensate for any likely variation 
in voltage of the ship's mains. A switchboard, Fig. 10, 1s, 
therefore, provided in the operating cabin. Upon this are 
mountcd a hot-wire ammeter and voltmeter for the aiternating- 
current supply, and a frequency meter and two field rhcostats, 
one for the motor end the other for the alternator, and by these 
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means the^ operator can "always maintain the best “conditions | core transformer in a metal case filled with oil, through a 

in his transmitter. | Morse key and the interrupter upon the change-over switch 
The frequency meter employed is of a type supplied by | (Fig. 11). 

Messrs. Evershed & Vignoles. This consists of a small| The static transformer steps up to about 7,000 volts, and its 

-magneto dynamo which is belt-driven from the alternator shaft. ' secondary terminals are joined, through a protective eir core 


(- 


| | TO LICHTINC CIRCUIT 
I 


A — Rotary disch ir. cr. 
B= Master switch. 
C=1 hermo am ueter, 
D= Bvzzer te-t ng set, 
F=Cabiu switchboard. 
G = Motor generat ir. 
H = Graph te res stauce. 
I= L etaning « oil, 


: Fia. 9.—DIAGRAM or CONNECTIONS. 


‘The indicator is a moving-coil insirument, the deflection choker, to the two terminals of the transmitting condenser. 

«f which varies in accordance with the terminal voltage of This latter consists of à wooden container with an ebonite 

the magneto dynamo, and the scale of this instrument is ` cover filled with glass and copper plates surrounded by veseline. 

calibrated in cycles to correspond with the speed of the alter- | The whole condenser, after assembling and whilst the veseline 

nator. There is also a three-pole switch provided, which simul- | is hot, is taken through a special exhausting process in vacuo 

itaneously controls the alternating-current supply and the | and then sealed. Each condenser is provided with a safety 

spark-gap, which is permanently adjusted to protect the plates 
from excessive strain. 

In order to protect the transformer against oscillatory surges, 

2 graphite resistance is joined ecross the secondary terminals, 

l 
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Fra. 10.—CaBIN SWITCHBOARD. 


direct current for the small motor which drives the rotary and a lamp across the primary protects the machine and low- 

spark-gap, and the object of this is to render transmission | tension circuits in the same manner. In addition to these 

impossible until this motor has been started. . ' precautions, the adjacent outside secondary windings in the 
‘the alternating current is taken from the switchboard transformer are separated by impregnated string. 

through the variable reactance coil to the primary of a closcd The transmitting key is shown in Fig. 12. This is the G.P.O. 
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single-current standard, to which has been added a device for 
short-circuiting the detectors before the main circuit is closed. 
Massive platinum contacts are provided throughout. l 
Fig. 11 is a view of the “ change-over " or master switch. 
A phosphor-bronze spindle, over which an insulating sleeve is 
driven, is carried by suitable bearing brackets. The sleeve 
is pinned; and the two ends of the spindle filed square to take 
the manipulating handle at one end, and at the other a cam 
stop of special form. Three arms are clamped to the ebonite 
sleeve, two for dealing with the aerial and earth connections 


Fic. 12.—TRANSMITTING KEY. 


and a third for the alternating-current circuit. Leads from 
aerial and earth are taken to two terminals fixed to laminated 
brushes riding upon the central part of the switch arms. When 
the switch is operated these arms are thrown over through an 
angle of 90 deg. between two sets of terminal contacts upon 
pillars insulated from the wood base by corrugated ebonite 
insulators. One pair of these contacts is connected to the 
transmitting side and the other pair to the receiving circuit, 
according to the arrangement shown in Fig. 9. The,third 
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Fic. 13.—TRANSMITTING APPARATUS. 


switch arm is fitted with laminated contact-makers arranged 
to bridge two insulated brackets and thus close the low- 
tension transmitting circuit at the same instant as the aerial 
and earth are connected to the transmitting circuit. 

The general arrangement of the high-tension transmitting 
apparatus is shown in Fig. 13. A polished teak cupboard, 
divided into two longitudinal sections to permit passage 
through a ship's cabin door, contains the transformer, 
synchronising coil, safety chokers, &c. High-tension leads are 
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brought up through ebonite table insulators to the condenser, 
which is arranged with its plates vertical and let into the top 
of the cupboard, which forms a table for the apparatus included 


Fic. 14. —LopaE INDUCTANCE Corr. 


in the primary oscillatory circuit. The discharger is of the 
rotary form which has already been described, provided with 
a small motor and a double belt jockey pulley. The air core 
auto-transformer, shown at the right end of the figure, is of 


Fio. 15.— AERIAL INSULATOR. 


common form, and there are four flexible leads terminating in 
clips for the purpose of adjusting the inductance of the primary 
circuit and also the coupling. | 


| Fie. 16.—OPERATOR’s DESK. 


The natural period of the aerial is adjusted by means of the 
Lodge inductance coil shown in Fig. 14. This consists of twe, 


glass jars wound with No. 10 S. W.G. copper wire covered witb , 
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:& Special ozone-proof covering, which is desirable owing to the 
presence of the spark. Tappings are taken at intervals on 
both these coils and connections made to plug sockets which 
are shown in the figure. A large adjustment is made on the 
large coil, whilst the smaller inductance serves for intermediate 
"variations. 

Referring to the diagram of connections, a thermal ammeter 
is shown connected in the earth lead. By means of this instru- 
ment the operator can ascertain the aerial current at any 
moment. This instrument is constructed upon the lines 
Suggested by Prof. Fleming, with the modification that the 
fine wires forming the grid, one of which contains the thermo- 
couple, are spaced at equal distances so as to form a cylindrical 
cage. In this form the instrument can be calibrated with 
direct current, and will then read accurately at high fre- 
quencies. The advantage of providing every station with an 
instrument which indicates actual current in the aerial is not 
generally appreciated. This is, however, considered impor- 
tant, as comparisons can be made between individual standard 
Stations. 

The aerial wire Rond with equipments of this class con- 
sists of 49 enamelled phosphor-bronze wires of 30 S.W.G. 
These are laid up into small strands containing seven wires, 
and these strands are in turn laid up together in the opposite 
sense to form a complete cable in which the current is evenly 
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Fic. 17.—PrL4N or OPERATOR'S DESK. 


distributed. This class of aerial wire is manufactured by 
| Messrs. British Insulated & Helsby Cables, at Helsby, and 
| combines low H.F. resistance with good tensile strength and 

light weight. 
1 A great deal of experimental work has been devoted to the 
í -development of a good class of aerial insulator, and the final 
type adopted is illustrated in Fig. 15. This is moulded in 
j ebonite, and is designed to obtain the longest surface path in a 
$ Short insulator. As the lugs at each end are of very ample 
proportions, this insulator possesses a greater tensile strength 
| than other ebonite patterns, and surface brushing is avoided. 
The superiority of this pattern over various forms of strop, 
porcelain “‘ dead-eye " chains, and other classes of insulator 

in vogue, has been demonstrated. 

The general arrangement of the “‘ operator's desk " is shown 
in Fig. 16, and another view, Fig. 17, shows more detail. This 
desk is constructed of well-seasoned polished teak, and is 

divided into sections in such a way that it can be taken to 
‘pieces in order to pass through a ship's cabin door and then be 

rapidly reassembled. 
|. The various devices which control the receiving circuits are 
. mounted on a sloping.ebonite base, underneath which a teak 
circular former is screwed, and a single winding of enamelled 
No. 10 copper wire is wound in a thread. There are tappings 
-from this coil at each of the 60 turns, and connection is made 
from each tappinz to one of the studs of the rh^os:e* type 


switch shown in the centre. This switch effects the aerial 
tuning adjustment invented by Sir Oliver Lodge. 

The secondary circuit includes a certain number of turns of 
the same coil, this number being determined by the coupling 
switch on the right, which taps off at every six turns. 

On the left is*a two-way switch, which throws one or other 
of the two crystal detectors into the secondary circuit, or the 
two detectors may be both inserted in parallel. 

The secondary circuit is aperiodic, and simply consists of a 
crystal rectifier connected, either through the primary of the 
“ harmonic selector " or through double headgear telephones, 
with the secondary portion of the coil. 

The arrangement which is shown in Fig. 18 1s claimed to be 
novel. This “ harmonic selector" consis:s of a transformer, 
whichfmay or may not contain iron, the secondary of which is 
connected through a variable condenser and a pair of telephone 
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Fic. 18.—CHAMBERS '" Harmonic SELECTOR.” 


receivers. Most modern wireless detectors convert high- 
frequency currents into what mey be described as a series of 
very short unidirectional impulses (see Fig. 19), the frequency 
of which depends upon the spark frequency of the transmitter. 
Now, if such impulses are brought to bear upon a circuit which 
has a natural period of its own, the maximum alternating effect 
in this circuit is obtained when the frequency of the impulses 
corresponds with the natural frequency of the circuit, or, in a 
wireless receiver, for instance, where the duration of an in- 
dividual impulse is very short, the period of the closed circuit 
may be some multiple of the impulse frequency. Now, as the 
selectivity of such a closed circuit depends very greatly upon 
its natural decrement, the inductance should be large and the 
resistance low. In the harmonic selector, by the adoption of 
the coupled closed secondary circuit, it is possible to choose 


Fia. 19.— Action IN “ HARMONIC SELECTOR.” 


suitable inductance and resistance values, and quite remark- 
eble selectivity between transmitting stations with different 
spark frequencies has been observed. Moreover, with this 
arrangement, owing to the fact that an alternating current 
of more or less sinusoidal form operates upon the telephone 
diaphragm, full advantage can be taken of the extreme sensi- 
bility of this to frequencies in its own natural neighbourhood, 
and in practice the secondary circuit is adjusted to a fre- 
quency which is some multiple of the spark rate and near that 
of the telephone diaphragm. 

In modern wireless telegraphy even the most efficient 
arrangements for high-frequency selectivity are either beyond 
the scope of the operator or are of little avail in practice, as 80 
many stations are simultaneously operated at the same wave- 
length. On the other hand, however, the ~ harmonic 
selector " provides a means of discriminating between 2 number 
of transmitting stations working on the same wave. 
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A great deal of care has been bcstowcd upon the design of a 
thoroughly robust crystal detector, reliable and constant in 
action and capable of easy and delicate adjustment. For 
many reasons galena is at present thecrystalused. The recti- 
fication obtained with a good sample of this crystal is very 
high, the resistance is low and there are a large number of 
sensitive points on a good face. Moreover, a good crystal 
generally presents a flat face to the detector point, so that 
when transferring the contact point from one position to 
another it is not necessary to r:adjust the tension. The general 
arrangement of the detector 1s shown in Fig. 20. "There are 
six crystal cups, C, mounted upon a movable brass disc with 
a large hole drilled in its centre. This disc is held in position, 
by the pressure of the springs D. against the face of the flange 
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Fra. 20.—HELSBY DETECTOR. 


nut shown, and sufficient clearance is provided between the 
spindle and the disc to enable the latter to be moved sufficiently 
in any direction to permit the point B to make contact with 
any part of the surface of any crystal. The contact pin is 
adjusted by means of A, and the arrangement of opposing 
springs allows the pressure of contact to be regulated and 
maintained with the utmost precision. 

In most of the more sensitive crystal detectors the best 
contact is comparatively light, and it 1s, therefore, necessary 
to protect the adjusted detector from vibration. The means 
adopted for this purpose are illustrated in Fig. 21. The 
detector is mounted upon an ebonite base, underneath which a 
heavy lead weight is secured. There are four angle brackets 
at the four corners of the ebonite base, and a suspension cord 


Fic. 21.—VIBRATION-PROOF ('RYSTAL DETECTOR. 


recves through these four brackets and around four grooved 
bolli. rds, as shown, and the two ends of this cord are secured 
to a " bottle screw," which regulates the tension and serves to 
adjust the natural period of vibration of the mechanical 
system. Owing to the large mass and high resilience 
involved, this oscillatory system has a very definite period, and 
is difficult to excite by any other means than an applicd 
vibration of similar frequency. Should this be the case, cs, 
for instance, on board ship, a few turns of the bottle screw 
serve to throw the suspension out of rcsonance and reduce the 
influence upon the detector. An intercsting demonstration 
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of the value of this suspension can be given by adjusting the- 
crystal, lifting one end of the operator’s desk two or, three 
inches from the ground, and shaking it continuously, when. 
it is found that the. adjustment of the detector remains un- 
impaired. " 

As the component parts of this receiving set are assembled. 
together upon a desk as a self-contained unit, installing is. 
greatly simplified, standard wiring arrangements, can, be 
adhered to, and the general appearance of the station is 
not so dependent upon the skill of the installing engineer. — 

Th:s system has been developed in the laboratory ofjthe 
Helsby Wireless Telegraph Co. at Liverpool, and this Company 
are plaeing the apparatus described upon the market. 
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RECENT DEVELOPMENTS IN THE STREET LIGHTING- 
OF MANCHESTER. 


We give below an account of the discussion which took place 
at Manchester on Messrs. Pearce and Ratcliff’s Paper on this. 
subject, an abstract of the Paper appeared on pp. 1007 and 1047 
of our issues of March 7th and 14th. 


Dr. E. RosENBERG said the authors had shown that they could give 
plenty of light, but seeing Mosley-street and Portland-street one had the 
clear impression that there was competition between the Gas and 
Electricity Committees. (Competition was a very nice thing, but it 
did not always bring out the best qualities in men. There were certain 
points which were valued. and all others neglected by the competitors, 
which brought out the thousands of candle power which the lighting 
engineers could throw into the evesof the people in the streets. In both 
systems under consideration there was by no means an absence of glare, 
and one was quite as bad as the other. It was as if the illuminatiom 
problem was in its infancy, and that nothing was known about illuminat- 
ing streets and houses. It was a poor example as given in Manchester, 
one could see the lamps but not the motor cars. He considered the 
photometer was used too much, as it only showed what the eye saw. He 
had seen a room which was well lit, and why ?—because the light was. 
hidden. : 

Mr. ALDERMAN WALKER said that in Manchester only 0-23 of a unit 
per head of population was used for public lighting, whereas in Edinburgh 
they used 6 units. He considered it ought to be possible to approach the 
mean of those two figures. The Paper would have the effect of making 
electrical authorities assert themselves more in this matter. For a long 
time they had been sat upon, and had taken it lying down, because the 
makers of gas lamps stated the wonderful results which were obtained at 
some place unknown, and on a date unrecorded, that this was the best 
system of street lighting. In future it was advisable to ask them to 
submit to such a test as given in the Paper. Regarding foggy weather, 
this was one of the points on which there was likely to be a very great 
doubt. He knew that before there was an arc lamp in Manchester, one 
of the gas journals stated that dense darkness would exist during fogs. 
where arc lamps were fitted. Actual conditions showed that in Portland- 
strect, with its lamps spaced a greater distance apart than the gas. 
lamps in Princess-street, the lighting was infinitely better. This was 
clearly brought out, and could be tested by anyone visiting the streets 
under the actual conditions. He asked the authors if they had taken 
into account the quantity of low-pressure gas used as a bye-pass for the 
high-pressure gas. In Westminster, he understood it worked out at 
about 4s. per lamp per annum. The cost also per mile of street would 
cause all illuminating authorities carefully to weigh the advantages to- 
be gained from electric lighting. 

Mr. H. R. Busser asked the authors for a little more information on 
the question of trimming and mainienance. The figures given were 
remarkably low, and required a little expianation. He would also like 
to know over how long a period this figure was taken. Regarding the 
comparative costs of gas and are lighting, the cost per mile of strect per- 
annum was given as £254. It should be remembered that this figure 
did not include any capital charges and was only for the lamps to 11 p.m. 
If the capital charges were added the cost of this lighting amounted to 
£500 per mile of street. This led to the question of which towns could 
afford to spend this amount of money on street lighting. The speaker: 
thought 0-5 ft.-candle was too high a minimum illumination. Was it 
not. more than was really necessary, for if the main streets were lighted 
to this standard the illumination of the side streets running into them must 
be raised also. The figure of 81 per cent. on capital charges appeared to 
be inadequate, but he had no doubt the authors had some explanation, . 
and he would like to ask them for it. 

Mr. A. ANGOLD said the authors had given a very good explanation of 
how they arrived at the best globes for the purpose, but they did not tell 
them very clearly what was the design of the globes for whatthey celled. 
defracting purposes, but which he called deflecting purposes. He did 
not think the raising of the fittings $ in. produced all the improvement. 
The change from one globe to another had a lot to do with it. About 
the question of glare from the fullline globes shown in Fig. 3 of the Paper,. 
this would not be very noticeable if looked at anywhere from 35 deg. 
upwards to the horizontal, because of the fact that so much light was. 
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coming from the surface of the globe. When walking along Portland- 
street or Piccadilly, it would be noticed very particularly that there was a 
line of light from top to bottom of the globe from 30 deg. upwards. 
After all, 30 deg. was somewhere about the average height of the sun at 
mid-day, so that looking up at 30 deg. is quite a noticeable lift of the eye. 
The graded frosting spoken of was a very good idea. He did not know 
whether success had been arrived at in getting these made, but he did 
not think that the frosting oretching would be permanently satisfactorv, 
because all frosted globes tendedto take up dirt, and the frosting spoilt 
the effect of reflection along the 30-deg. line. He would like to know what 
type of globe had been finally adopted. About the question of splashing 
of light from the dioptric globes. The authors suggested that it was from 
the hole in the bottom of the globe, but he (the speaker) thought it was 
due to some retlections inside the prisms. 

Dr. T. Z. ZETTELL said that it was only recently that the design of arc 
lamp globes had been given serious attention, and an endeavour made to 
design them scientifically, and if the Manchester Corporation carried out 
such tests as they had done and published them, it would be to the 
interest of everybody concerned. Hë would like to ask whether any 
special notice was taken of the state of the globes when the tests were 
made— whether they. were taken under ordinary operating conditions or 
whether they. were dirty or cleaned before the tests. Experiments had 
shown that a great difference could be found in candle-power figures when 
taken with clean or dirty globes. “He would also like to know what 
was the state of the gas lamps when the tests were taken. 

Mr. E. H. HOLLINGSWORTH said he had had to abandon arc lamps in 
favour of metal-filament lighting principallv for the reasons mentioned 
bv Mr. Burnett, and the results obtained had been very satisfactory, 
because in the old days arc lamps had to be placed 80 vds. apart, and the 
lighting was very unsatisfactory midway between the lamps. Metal- 
filament lamps of 200 c.p. were now fixed on cach tramway standard, 
and the lighting was very satisfactory. He was very interested in the way 
the authors had arrived at the figures in connection with the cost of 
current, and asked how the figure of 0-6d. compared with the total 
cost of production. 

Mr. H. T. WirkiNsoN did not think that the system of overhead 
suspension was used in England as much as it should be. On the 
Continent it was used much more freely. In one square in Brussels, 
arc lamps are suspended right across the square. In Portland.street it 
was obviously the right thing to do, because it was a comparatively 
narrow street. Mr. Pearce said that Portland.street was a very un- 
satisfactory street to illuminate. Why was this street chosen, as he 
could not understand why anyone trving to do their best should choose 
such an unsuitable street. He would imagine the instructions came 
from the gas department. 

Mr. A, A. KorrEL said the arc lamps in Portland-street were too 
brilliant. ‘These might be useful for advertising. purposes, but were 
unsuitable for street lighting. He agreed with Dr. Rosenberg that glare 
should be avoided. and that a scientific basis of lighting was important 
for the public well being. Yellow flame are lamps should not be used for 
street lighting, For equal distribution of light and for reducing the dark 
shadows complained of by the authors 3 200-watt metal-filament lamps, 
in a single fitting would. be more suitable. It would be worth the 
experiment to have units of 3.000 to 4,000 c.p. at 100 ft. from the ground, 
with special reflectors and suitably spaced. This system could of course 
not be employed. in narrow thoroughfares unless the buildings were 
whitewashed, and where metal-tilament lamps as suggested. could be 
adopted. 

Mr. R. G. CUNLIFFE asked if the change from the lighter to darker 
ravs was fairly similar, because walking fairly often amongst the streets 
mentioned, anvone watching the lighting effects had been able to notice 
very quick differences in the shades, and often at close intervals places 
which had been in shade had later on been well illuminated. and even 
now the bottom end of Portland-street was very much more evenly 
lighted than the top end. Standing at the corner of Portland-strect and 
Prineess-street and looking towards the gas lamps and then turning to 
look up Portland-street, there was very little difference to the eye, 
whatever the photometer might show. Dr. Rosenberg referred to the 
question of clare, but those who had to drive in these streets, spoke very 
hichly of the illumination as against the side lighting, 

Mr. A. WILKINSON was of the opinion that the new type of globe used 
had a fixed focal point, and that in fitting these to the spinnings, care 
must be used if in drawing up the net wires one side was pulled tighter 
than the opposite side the globe would be canted out of the centre line, 
this would alter the angle at which the light ravs struck the inner surface 
of the globe, the resulting effect being to deflect the rays on one side 
upwards and on the opposite side down wards, the shape of the polar curve 
boing altered, and as the 10 deg. to 20 deg. rays were direct and would 
not be affected by the canting, but as the 40 deg. to the 80 deg. rays were 
entirely reflected ones. it was important that they should not be distorted. 
As the point was a most important one some consideration to this should 
be given by the globe designers and that if possible globes be made with 
necks, thus giving à more mechanical support than nets. 

Mr. P. P. WHEELWRIGHT said that in Blackburn there were some are 
lamps 15 vears old, and the general opinion was that for the lighting of 
the main streets the money was well spent. With regard to flame arc 
lighting a previous speaker had said the colour was not very happy for 
the eve. Personally, he thought the more the colour the better for the 
appearance of the street. It was attractive to the public, and in the 
stra ts of Lancashire towns lighting was a valuable asset. In Blackburn 
people came from all the villages round for shopping, and the more 
attractive the streets were made the more they would come. 

Mr. O. Jacksow asked if central suspended «as lamps could be made a 
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success. He was of the opinion that they could not, but gas people said. 
they could. One speaker mentioned that the low-pressure gas used for 
bye-pass had been neglected, and it was a curious fact that gas people 
always did neglect this point. In some cases it worked out to 10s. per 
lamp per annum. To compete with high-pressure gas lighting by 
metal-filament lamps would result in failure, and the only way for 
complete success was by using flame arc lamps. Referring to the main- 
tenance charges given ir. the Paper, not only with regard to the electric 
lighting, but also the gas, the figure of 0-05d. per lamp worked out at 
150 lamps per man, and without fear of contradiction he said that no one. 
man could look after 150 flame arc lamps. Again, a figure of 27s. 2d. per 
lamp per anr.um was quoted for the maintenance charges for gas lamps. 
In the case of ordinary gas lamps he calculated 17s. per lamp and in 
street gas lamps their own people charged 30s. per lamp per annum, but 
he thought these charges should be increased by at least 50 per cent. 

Mr. W. R. CooPER (communicated) supported the authors in question- 
ing the desirabilitv of measuring horizontal illumination of streets on & 
plane 3 ft. 3 in. above the ground level. There seemed no justification 
for this. A pedestrian required horizontal illumination at the street 
surface so as to avoid obstructions. Moreover, if a height such as 
3 ft. 3in. were taken, it had a greater intluence with short poles than 
with high poles. For example, with 20 ft. poles spaced 150 ft. apart,. 
the use of a plane 5 ft. above the ground reduced the minimum illumina- 
tion by 20 per cent. and increased the maximum illumination about 
80 per cent., as compared with the illumination measured at the street 
surface (assuming a circular polar curve). Thus the ratio of the maxi- 
mum to the minimum illumination became increasingly exaggerated as 
the height of the plane was increased. i 

Mr. S. L. PEARCE, in reply, said with regard to Dr. Rosenberg’s opening 
remarks he was afraid he had been reading that very slashing article 
which appeared in the '' Journal of Gas Lighting." ‘They had been gone for 
very severely by the editor. He thought the following were his words : 
“That we had seriously violated all the canons of illumination." He 
(Mr. Pearce) would like Dr. Rosenberg to remember that there was not 
a very high value of illumination in Portland-street, and at the present 
time he did not consider that they had carried out their experiments to a 
final conclusion in regard to getting over the glare. Comparing the two. 
lamps at the Oxford-street end of Portland-strect with the other lamps 
in the street, he would admit there was a great improvement, and added. 
that they were not satistied that the best results had vet been obtained. 
With regard to the gas consumption, he thought thcre was nothing in- 
cluded for the gas used for the bye-pass in the figures which were returned. 
bv the gas department. Some speakers considered that the main- 
tenance cost appeared to pe too low. ‘The ecsts were borne out in prac- 
tice and might probably be partly explained by the fact that Portland- 
street was very near to the Dickinson-street station, and consequently 
very little time was lost in going to and fro. With regard to Mr. Harri- 
son's figures. he had excluded capital charges, as the gas people did not 
include capital charges in their estimate. He did not agree with Mr. 
Burnett and other speakers that there was too high a standard of lighting 
in Portland-street and that it was too expensive. Those who resided in 
Manchester knew how extremely difficult: the traffic was. especially 
bet ween 4:30 and 6:30 in the evening, and he drew the attention of mem- 
bers to a most valuable report which had recently bien issued by the 
tramways department. The report referred to the loss of the tramwavs 
due to drawing up on account of the congestion of the streets in the 
central area. He ventured to think that this was possibly duc to the 
fact that the illumination in the important thoroughfares was very poor, 
and the tramway traffic was often held up for this cause also. It seemed 
to him that the tramway authorities would very much reduce the energy 
consumption per car-mile if the illumination in the streets of Manchester 
was improved. He was surprised to hear Mr. Burnett's remarks that on 
lower standards of illumination. metal-tilament lamps were cheaper 
He was not able to contradict him,'and would not like 
to agree with him on the spur of che moment, but there was no doubt that 
for street lighting the tendency all over the kingdom to-day was for 
higher candle-power, and, therefore. the tendency would be to go in for 
Hame are lamps instead of metal-filament lamps. In reply to Mr. 
Jackson, there was no doubt that the gaz figures had all been based on 
laboratory tests, and they would not deny that urder certain perfect 
conditions it was possible to get 60 cubic ft. consumption, but the figure 
had been used in à somewhat unwarrantable fashion. Only lately Mr. 
Frank Goodenough had reduced this figure from 60 to 40, so that they 
were coming down. He thought it absurd, even assuming that a single 
mantle gave 1.500 c.p.. to assert that 4,500 c.p. was obtained from three 
mantles in the same lamp, as there must be some masking effect. The 
gas pressure in Manchester was very considerably less than in London, 
and he thought that if they were to raise the pressure comparable with 
London the maintenance charges would be very much higher. They 
did not attach lowering gear because of the extra complication, and they 
thought that the trimming could be dealt with perfectly satisfactorily 
from the towers. 

Mr. Ratcuirr, m reply, to Mr. Angold’s remarks regarding the 20 deg. 
rav of light, sail the tests did show that they actually got something of 
that sort, and also they got a beam of light at a lower angle which was 
utilised in another direction by means of the globes, It was the beam of 
light at the lower angle which the eye sees and they tried to remedy it by 
using a special globe and got two advantages—it cut off the light they 
did not want, and the deflection improved the distribution in the direct ion 
where it was required, With regard to the question of dioptric globes, 
it appeared to him that possibly under certain relative positions of flame 
and arc, one could get a condition where the light came through the 
bottom. Dr. Zettell referred to the question of cleanliness of the globes, 
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"The gas lamps were cleaned for all the tests as the gas department were 
looking after them fairly well. As regards the electric lamp globes, 
some of them were dirty, but on the average they might sav that they were 
fairly clean. Mr. Cunliffe mentioned that there was not any apparent 
difference between the illumination in Portland-street and Mosley-street. 
This was only what could be expected, as the order of illumination was 
only about 0-5 to 0-4. These results were actually confirmed by the in- 
dependent experts. With regard to the question respecting the difference 
in the eye at night, this was no doubt correct, but the eye had wonderful 
powers of accommodation. It was not generally realised what was the 
immense difference between a bright moonlight night and a sunny day. 
The difference in illumination was enormous, and if it were not for the 
-Accommodati n of the eye we should certainly all be blinded. 


THE PELAW TERRA-COTTA BRICK WORKS. 


As in many other fields electricity is largely ousting the steam 
engine in the North-East Coast factories, thanks to the efficient and 
economical power supplies which can be obtained from the various 
local companies. One of the latest installations, and perhaps the 
first of the kind in such works, is that which hes heen carried out by 
the Northern Counties Electricity Supply Co., in the Newcastle- 
on-Tyne Terra-Cotta Brick Works of Messrs. Jones Brothers. ‘These 


lsc. 1.—MoToR DRIVING BRICK-MAKING MACHINERY. 


works, which are the largest of their kind in the North of England, 
with a productive capac.ty of 200,000 pressed bricks per week, are ex- 
clusively devoted to the production cf high-c!ass red pressed facing 
bricks and tilee. The firm have meontly scrapped their 300 H.P. 
steam engine and two Lancashire boilers (the whole of which was 
comparatively new), and have replaced them by electric motors. 
Thefcurrent is brought from the switch house on the Hebburn-road 
by overhead cab'es to a sub-station in the works at a pressure of from 
5,000 to 6,000 volts, and is there transformed down to a pressure of 
440 volts by a West:nghouse transformer, at which pressure current 
is supplied to the motors. 

There are three 75 H.P. motors, each of which is supplied with 
three-phase alternating current 4t 440 volts and a frequency of 40. 
These motors are enclosed ventilated machines, and run at 460 to 
480 revs. per min., oil-immersed auto-startere providing the motor 
control. Both motors and switchgear were made by the British 
Westinghouse Co. One of these three motors is seen in: Fig. 1, 
whilst the brick-making machinery driven by it is visible in Fig. 2. 
In the latter photo the brick-making machine is in the centre, and 
the re-presses at either side of it, whilst the grinding and mixing 
mills are hidden from view in thy b:^kzround. These motors drive 
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three complete brick-making equipments, by Messrs. Bradley & 
Craven, of Wakefield, each consisting of a grinding mill, mixing mill, 
brick-making machine, and two re-presses. These sets are operated 
independently of each other, and are quite self-contained. The 
haulage from the shale pit to the works is on the endless-chain system, 
and is operated by a 15 H.P. back-geared induction motor running at 
600 revs. per min., and located at the works end of the haulage. The 
water employed in the brick-making process is pumped from an 
adjacent pond by a Daniels single-crank vertical ram pump with a 


Fic. 2.—View oF Bnick-MakiNa MACHINERY. 
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capacity of 900 gallons per hour when running at 300 revs. per min. 
The pump is driven by a 5 H.P. type “ CCB” squirrel-cage motor 
running at 750 revs. per min. 

There is a well equipped engineering shop, which is a very neces- 
sary adjunct to works where so much machinery has to be kept in 
order and repair, and the various machines contained therein ere. 
operated by a 5 H.P. back-geared motor, which is illustrated in Fig. 3. 
The labour and maintenance charges of all this equipment were con- 
siderable, but the unavoidab!e losses due to the peculiarities of brick 
manufacture were such as could be minimised by the adoption of 
electric driving. The advantages which have been realised by the 
conversion from steam to electricity are that reduced labour, main- 
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Fic. 3.—Back-GEARED MOTOR DRIVING ENGINEERING SHOP. 


tenance, and power charges have to be met, that the complete shut- 
downs of the whole works which were unavoidable when trouble 
occurred with the steam power plant are done away with, since the 
three big motors and their plant are self-contained, that the ease of 
turning the power on and off by electric switches avoids standing 
losses, that the shafting and transmission friction is considerably 
reduced, and th»t the Westinghouse electric plant is compact and 
handy, «nd only requires a very little periodical attention. The 
consulting engineers to Messrs. Jones Brothers are Messrs. Merz & 
MceLe!lan. 
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POWER SUPPLY ON THE RAND. 


BY A. E. HADLEY. 
(Concluded from pags 1058.) 


Summary.—Particulars are given of the Victoria Falls and Transvaal 
Power Co., and of the history of electric power supply on the 
Rand. Details are given of the transmission system, and of the Rosher- 
ville power station, together with some account of the sub-stations and 
a compressed air supply scheme. 


The switchgear is laid out in a building at the southern end of the 
station, and the step-up transformers zre in cubicles arranged along 
the outer side of the switchhouse. The last-mentioned is con- 
structed with four floors; the upper floor contains the lightning- 
arrester gear, the third floor the ‘bus bars, the second floor the 
40,000 end 20.000-volt oil switches, whilst the lower floor is occupied 
wish ccb'e-ways and pipe-passages. Duplicate “bus bars are 
installed for both the 40,000 end 20,000-volt systems, the various 
oil switehes being provided with knife sclector switches to connect 
tocither bus bar. Tne 40,000 and 20,000-volt systems are connected 
together through coupling trensformers. The switches consist 
of three single-phase coupled switches operated from a remote control 
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Fic. 3.—ROSHERVILLE STATION. 


board. Fig. 3 shows the diagram of connections. Since the Rosher- 
ville station came into commercial service troubles have been 
experienced owing to failures of switches on short-cireuit. When the 
Brakpan and Simmerpan stations were started to supply the 40,000- 
volt transmission and also the 10,000-volt local lines their total 
capacity was 24,000 kw., and no trouble was experienced when 
a short-circuit occurred on the system. When, by the addition of 
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into contact with the air and cause an explosion, which more often 
than not is productive of a switch failure. Many methods have been 
tried at Niagara, Chicago, and other places, and it has become 
generally recognised that it is necessary to insert additional reaet- 
ances in order to limit the rush of energy on short-circuit. In certain 
cases this precaution has proved entirely satisfactory. In other 
additional methods for assisting the oil switch have been necessary ; 
such as (i.) sectionalising the system on to separate "bus bars and 
limiting the amount of machinery that would be affected by one 
short-circuit ; (ii.) the placing of two switches in series timed so that 
one opens first and inserts a non-inductive resistance, the circuit 
being actually broken by the second switch ; (iii.) the use of a special 
type of switch having two moving systems, one of which first intro- 
duces reactances, and the other then breaks the circuit. "These 
methods have been tried on the Rand. The earthing of the neutral 
throvgh a resistance has proved most valuable, as more than 90 per 
cent. of the faults start as faults to earth. At Rosherville and 
Vereeniging reactances having a value of about 6 per cent. have been 
installed between the dynamos and the step-up transformers. The 
latest practice is to design both generators and transformers required 
for power service with large internal reactances. At Vereeniging 
and at the Rand end of the 80,000-volt line two systems of switching 
have been installed. On the first two Vereeniging machines twe 
switches employed are in series, one introducing a non-inductive 
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resistance ; while on the last two machines a two-movement react-- 
ance switch is being installed. This switch is constructed on the lines. 
of an oil-break switch, but is provided with & second pair of contacts 
for the final break. The separation of the first pair of contacts intro- 
duces two reactances placed centrally one on each terminal bushing: 
inside the oil tank, and the second pair of contacts finally breaks the 
circuit. At some early date the system will also be sectionalised in 


Rosherville, the system grew to 60,000 kw. and 70,000 kw. capacity, | order to reduce the rush of power on short-circuit, and in doing so 
switch breakdowns occurred, conclusively proving that no apparatus : reactances of relatively large value can be inserted between sections in 
was available which could be relied upon to interrupt the immense | those cases where it is not, economical to separate adjacent sections 
rush of current occurring on short-circuit. Some serious line , permanently. This problem of switchgear for dealing with enormous 
interruptions have in the past been caused by the wilful throwing i rushes of power has proved one of the most difficult that has been 
of bare wires over the lines. When this form of short-circuit has | encountered so far on the Rand and also in America. It has not 
occurred near a power station, apparatus has usually been lost. | yet been finally solved. 

Dynamos running at a high speed have a low internal reactance. The supervision of the power stations by the administration is 


The step-down transformers in the present case were designed with a 
low reactance to give a good regulation, so that probably the total 


based on weekly balance-sheets from each station, showing the. 
efficiency of each process. The form in which these returns are made 


reactance in circuit on a short-circuit was about 7 or 8 per cent. The | is based upon the underlying idea of energy, and all energy in what- 


momentary rush of energy on short-circuit could therefore reach the 
tremendous proportions of 500,000 kw. to 700,000 kw. No oil switch as 


| ever form it appears, whether as heat in the coal or in the steam, is 


expressed in the electrical engineer's unit, $.e., the kilowatt-hour, 


at present designed could interrupt this rush of power unassisted. The | which proves far more convenient than using foot-pounds or thermal 
intensely hot gases formed by the arc after rising through the oil come | units for expressing energy. The energy value of each pound of 


QE UE ERETEIAEAIC CK II CASE ML MI . 9 . [] 
* Abstract of a Paper read before the Institution of Electrical Engineers. : ooal, usually expressed in B.Th.U.’s, is converted to kilowatt-hours. 
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‘by multiplying by 0-000293 ; thus a coal of 11,300 B. Th.U.'s per Ib. 
has a value of 3-3 kw.-hours per lb. The product of the number 
of pounds of coal burnt per kilowatt-hour and the energy value per 
pound gives the coal energy required for each unit of electrical 
energy sent out ; and the reciprocal of this multiplied by 100 gives 
the overall efficiency of the station. Thus, taking an average figure 
for Rosherville of 24 lb. of coal per unit sent out, and 3-3 kw.-hours 
(11,300 B.Th.U.’s) for the heat value of the coal per lb., the overall 
efficiency is 12 percent. In a similar manner the energy in the steam 
is calculated in kilowatt-hours from Mollier’s steam tables. The 
boiler efficiency is the ratio of the kilowatt-hours in the steam less 
the energy supplied from the hotwell) to the kilowatt-hours in the 
coal. The efficiency of the engine-room plant is expressed as the 


Fic. 4.—INTERIOR VIEW or ROSHERVILLE TURBINE HOUSE. 


ratio of 1 kw.-hour of electrical output to the kilowatt-hours of avail- 
able energy in the steam, t.e., to the total energy of the steam less 
the heat rejected to the condensers. The ratio of the available 
energy in the steam to the total energy in the steam gives a measure 
of the efficiency of the condensing process. 

The compressed eir required for the various mines had to be sup- 
plied at an average pressure of 100 Ib. per square inch delivered on the 
property of each of the consumers. ‘The initial demand involved a 
maximum load of about 30,000 kw. ; but this has since been nearly 
doubled. All the advantages of centralisation of power production, 
such as the use of large units, saving in capital and operating, 
diversity amongst the mines, spare plant, &c., apply to this form of 
power supply. The system of centralising the compressor plant and 


Fic. 5.—ONE or THE 12,500 kw. TuRBO- ALTERNATORS.—('ONTROL 
BOARD IN THE BACKGROUND. 


transmitting by pipes was therefore adopted. The distance between 
the two extreme mines served by the air-pipe system is approximately 


14 miles. The total length of pipe laid is 20 miles, varying in diameter. 


from 24 in. to 9 in. 

It was finally decided to insta! steam-driven rotary compressors at 
Rosherville Dam and to erect an electrically-driven compressor 
station at Robinson Central Deep, a point 6 miles to the west where a 
supply of water was available for cooling purposes, the two stations 
operating in parallel on à common trunk pipe-system. The additional 
-cost of two stations as compared with one was found to be more than 
offsct by the saving in the cost ot air mains and by the beneficial 
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influence on the power factor of the compressor motors at Robinson 
Central; these motors were designed to operate at a leading power 
factor of 85 per cent. at full load. Six steam-driven rotary com- 
pressors have consequently been installed at Rosherville, and six 
similar compressors, electrically-driven, at Robinson Central, each 
compressor being rated at about 3,500 kw. input. 

In order that à uniform price might be charged for air and elec- 
tricity an eir unit was adopted. 

This air unit was taken as the amount of air that could be com- 
pressed by 1 kw.-hour. The actual air compressed is less than 
the theoretical amount owing to the inefficiency of the compressors. 
Their overall efficiency was found to be 64-1 per cent., so that the 
commercial air unit was fixed at 0-641 of the quantity of air which 
would be compressed isothermally by the expenditure of 1 kw.-hour. 
The Venturi tube was adopted as 2 standard for the measurement of 
ein The weight of zir is measured by the drop in pressure across the 
tube, fixed in the pipe line. 


Consumers! Sub-stations.—' The electrical supply at 2,000 volts and 
550 volts to the consumers’ premises is effected from step-down 
transformer stations, which are built by the consumers, but are 
equipped with switchgear and transformers by the power company 
There are 60 of these consumers’ sub-stations connected. to one 
system, and their individual capacity varies from 10.000 k.v.a. to 
2.000 k.v.a., the normal size being 5,000 k.v.a. The standard 
sizes of consumers’ transformers are 1,000, 500 and 250 k.v.2., designed 
with the primary windings erranged for either 20,000 or 10,000 
volts. A temperature rise of 40°C. is allowed above an air tem- 
perature of 40°C. The windings near the outgoing terminals will 
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Fig. 6.—View or DUPLICATE 80,000-VOLT TRANSMISSION LINE BETWEEN 
VEREENIGING STATION AND THE ROBINSON COMPRESSOR SECTION. 


stand a pressure of 15,000 volts between adjacent turns. The 
high-tension windings żre tested to the secondary windings and core 
with a pressure of 40,000 volts, and the insulators with 60,000 volts. 
The transformers are exported filled with oil, thereby reducing the 
cost of transport and dispensing with the necessity of drying out after 
erection. In order to allow for the expansion and contraction of the 
oil each transformer tank is connected with a second smaller tank 
fixed on the wall of the sub-station. This expansion tank is fitted 
with a vertical vent-pipe so that only a small surface of oil is in contact 
with the air, and by this means sludging is prevented. Each sub- 
station chamber has a short stack, which induces a natural draught 
and provides effectual ventilation. Double "bus bars are provided 
for each voltage. The high-tension and low-tension switchgear in 
each sub-station is arranged in different chambers with a central 
operating passage between containing no “live " material. The 
"live " chambers are locked, and stringent regulations as to the 
possession of the keys ensure that no unauthorised person can obtain 
access ; in no case is one man allowed to enter alone. 

Figs. 4 to 6 show views of the generating plant and transmission 
lines and are examples of the numerous slides shown at the meeting. 


DISCUSSION. 


Prof. J. H. ROSENTHAL said that as far as the outline of the general lay- 
out of the station was concerned, he thought he was right in saying that 
it was designed with a view to minimising space and cost to the utmost 
extent. 'lhe arrangement of placing the boiler house at right angles te 
the engine room, so as to provide a symmetrical arrangement, and at the 
same time give facilities for the coal to be brought in, was first put up at 
Carville. As far as the space, and consequently the cost of the plant was 
concerned, one would notice in the Paper that there was 1-19 kw. pro- 
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duced per square foot of building, which, he believed, was a record. The 
nearest he knew to it was at Dunston, where there was 1:12 kw. produced 
per square foot, the next again being Lot’s-road with 0-72. The 
coal storage being outside the building was unusual, and seemed a little 
primitive, but, of course, that was one of the peculiarities of the climate 
there that the coal did not lose by exposure, and, therefore, as there was 
not much rain, except at certain times, outside coal storage was permis- 
sible, whereas in Europe or America the coal had to be stored under 
cover. Another feature of the installation was that the coal was not 
handled at all, but was fired entirely mechanically, which was a very 
essential feature, because white labour was very costly and coloured 
labour could not be used without constant and immediate white super- 
vision. Regarding efficiency, he did not think that the author had 
selected quite as favourable figures as he might have done, but whilst one 
heard of European stations in which the percentage of efficiency over a 
week's work was said to be high, it had to be borne in mind that the 
68 per cent. quoted in the Paper included stand-by losses, and, consider- 
ing the condition of operation, was not bad. It had also to be borne in 
mind that the coal was very bad and of inferior quality, and, conse- 
quently, also very cheap. 

Mr. H. BnRaziL said that, although the author had given them a good 
deal of information, there was a vast amount still to be desired. Regard- 
ing the earthed guard- wire, he had been informed that in the original line 
put up near Johannesburg guard-wire consisted of ordinary barbed wire, 
which was used for fencing. He wished the author would tell them 
whether that was correct, and if so whether the effect of the barbs on the 
wire were beneficial in dissipating the energy. He also wished the 
author would tell them how the star-delta transformer was earthed to 
avoid disturbance to telephones, what was the size of the transformer 
used, and how it was connected to the system. It was also mentioned 
that another part of the system, he believed the 10,000-volt system, was 
earthed through a resistance, and here again they did not know the 
value of the resistance, a matter of great importance in the present case. 
He could not understand why it was necessary that in the diagram of the 
lightning horn arresters in one case one, in another case two, and yet in 
another case three, of the horns should be shunted with resistances. 
What did “ gal. pot " stand for, and what was the material inside the 
pot? Also, what was meant by saying that 33 per cent. of the dis- 
charges occurred on each phase. He would also be glad to know whether 
the small figures in the diagram were the values of the ohms contained in 
the pots. . 

Mr. A. P. TROTTER said that it was interesting to compare the develop- 
ment of overhead construction in different countries, and see how it 
differed in Canada from the practice in America and Europe and South 
Africa. Although, | evhaps, in many respects the most interesting account 
of what was being done in South Africa agreed rather more with recent 
work in this country than in Canada or America, of course local conditions 
were of the utmost importance, and he would like to ask the author one 
or two questions about the local conditions in South Africa. "The diffi- 
culties of the line appeared to be largelv concerned with lightning, and 
although we had not much in this country certain lines had a good deal, 
and he could not help thinking that engineers would learn a good deal 
from the Paper. What we suffered from in this country was the necessity 
of putting up lines on such asmallscale, with the result that such stringent 
cconomy became necessary that difficulties arose which were not dreamt 
of in a job of the size dealt with in the Paper. It did one's heart good to 
see a job which could afford two rows of poles side by side and to find that 
protective gear could be used right throughout the whole job to save 
accidents. He was glad to find that the earthed guard wires were useful. 
Referring to one of the last speaker's remarks about barbed wire, he 
believed that it had been used by Mr. Heather at Barberton, and was 
found to be useful, but the ordinary barbed wire was not strong or big 
enough for spans of that kind, and he fancied that the spark discharges 
off the barbs had not proved to be of any material use. He wished the 
author would tell him whether the 24 ft. 6 in. clearage from the ground 
was found to be necessary. In this country, where tall hay-carts deter- 
mined the height of the clearage, there were a good many lines with 18 ft., 
and the average scemed to be 20 ft. He knew that in some parts of 
South Africa there were also tall hay-caris, but was there any advantage 
in going to 24 ft. 6 in. * He would be glad if the author would give them a 
little more information about the guard wires and the carthing of the 
middle point, which, he was glad to see, had proved to be valuable. Did 
the length of the lines have much to do with it ? 2 

Mr. J. S. HIGHFIELD said he thought it did everyone's heart good to 
have put before them a description of a really big engineering scheme. 
It was particularly important at this time to realise what very large 
extensions were being made all over the world in electrical transmission 
and electrical generation in large central stations. When one con- 
sidered that each of the mines had its own power plant, probably of large 
size, that coal in the district was comparatively cheap, and that they had 
nearlv all, if not. all, seen well to do away with the old plant and take 
electrical supply from a big central station, it seemed to him that the case 
for central generation of electricity for long-distance transmission was 
proved up to the hilt. The price of 0-525d. in a sense did not strike him 
as being verv low, when one remembered that in this country it was 
suggested that a 0-5d. rate should be charged for electricity distributed 
to small consumers by underground mains for cooking purposes. He 
was glad to see the co-operative method used in South Africa for fixing 
the price. It was quite essential to the consumer of electricity that the 
power company should be entirely a commercial concern, because all 
power concerns had to be constantly fed vear by vear with large capital 
sums, and unless thev could show profits on the old capital new capital 
could not be raised, with the result that the business suflered bv adequate 


plant not being provided and by other improved methods of operation 
not being used. It was, therefore, to the interest of the consumers, as 
well as from the point of view of the power companies themselves, that 
they should show such profits as would enable them to raise the capital 
necessary for the successful conduct of the business. It was a most 
important point that the earthed wire should be erected over the main 
wire and should be of similar material, because if cheaper material was 
used the earthed wire came down before the others, which, being a diffi- 
cult wire to put up, was a serious matter. 

Mr. A. Jacos said that the most interesting point was that of the 
transmission line. He was glad Mr. Trotter had had an opportunity of 
discussing the Paper before him, because he found that some of the con- 
clusions arrived at by that gentleman did not coincide with his own. 
Referring to Mr. Trotter’s remark that the line was designed more in 
accordance with British practice than American, it seemed to him, from 
what he had seen of American practice, that the structures were lighter 
than those commonly employed on the hydro-electric power transmis- 
sions ? Furthermore, in looking into the sag that had been allowed on 
the lines he found that it was given as 10 ft., which corresponded to a 
factor of safety of about 2, which was very much less than the factor of 
safety of 5 adopted in this country. Moreover, the pole had extremely 
long arms at the top, and in the event of a mishap and the conductors 
being severed, which would mean an extreme contortional stress on 
those arms, he could not see what was to prevent them turning up. On 
the question of cost, he had worked out a typical line based on copper 
conductors, and on aluminium conductors, the latter of which, as far as 
he could see, had not been considered at all in the scheme referred to in 
the Paper. He found that the total cost of the 80,000-volt copper line 
was somewhere in the neighbourhood of £256 per mile, and the aluminium 
£126 per mile, which meant a difference of £130 per mile in favour of 
aluminium, which was a consideration. That difference was based on 
poles of more rigid construction that those indicated in the Paper, and if 
the poles were of similar construction the figure in favour of aluminium 
would, of course, be still greater. . He took it that the author had expe- 
rienced no trouble from corona loss. When one got into pressures of 
80,000 volts that was a very serious and real trouble, and in many cases 
he had found it necessary artificially to increase the diameter of the con- 
ductor, or to employ aluminium, which had a diameter of some 28 per 
cent. greater than the copper equivalent. 

Mr. V. O. Davis thought that perhaps the most novel part of the Paper 
was the transmission of power by means of compressed air, and it was 
very interesting to learn that rotary compressors were being used on such 
a large scale, although those machines were practically in their infancy. 
It was also interesting to see that the Victoria Falls Co. had adopted syn- 
chronous drive for the compressors, which combination, he thought it 
would be agreed, was a happv one, especially in regard to the improved 
power factor which it gave. The author informed them that the starting 
was accomplished by means of motor-generators, but a little more in- 
formation on that point would be very useful. lt was very interesting 
to hear that no trouble had been experienced in regard to parallel opera- 
tion, seeing that the compressors had been manufactured by several 
different people. He noticed that the regulation of the elcctrically- 
driven sets was hand-operated, and he took it from the figures given in 
the Paper that the fluctuations allowed were not very considerable, as 
otherwise the hand operation would be very awkward. It was interest- 
ing to know that, in the preliminary tests made to settle the price of the 
energy in the form of compressed air, orifices were used for mcasuring the 
air delivered to the compressors. He believed those orifices had now 
been standardised by the German Society of Engineers in their new 
rules. Regarding the pipe line, the author did not mention whether the 
pipes were drained, but he took it that that was necessary, as, although 
the country was more or less flat, there seemed to be some low-lying 
portions to be dealt with. Had additional expansion joints been intro- 
duced as well as the joints shown? Were the pipes coated with any 
compound, and if so, had the author experienced any trouble with the 
coating flaking off ? . Did the efficiency figures include the efficiency of 
the rotary compressor, and if so, perhaps the author would kindly supple- 
ment them by giving some further information with regard to the air 
compressors used ? ! 

Mr. E. V. PANNELL said that it was the capital charges which deter- 
mined the success of the enterprise, and Mr. Hadley had given them no 
operating data, and he thought that 80,000-volt lines were not so com- 
monly met with that they could afford to spare any information on the 
subiect. Although it had several times been pointed that we in this 
country were not likely to have anything of the same magnitude as the 
Victoria Falls scheme, it should not be forgotten that a great many of the 
big overseas schemes imported their engineers from Great Britain. He 
had compared the author's Fig. 3, illustrating ono of the intermediate 
poles, with the more recent practice obtaining on American transmission 
lines, and had come to the conclusion that for good strength and safety 
the American system would be cheaper than the ono shown in Fig. 3. 
That was quite apart from the flexible v. rigid poles, and he took it that 
the design of them need not vary owing to the fact that they were 
flexible or rigid. Another point in connection with the same subject 
was the very small spread at the bottom of the pole. Undoubtedly as the 
spread was decreased the stability of the pole would also be decreased, 
unless concrete footing was employed. Was it customary on the Rand 
to employ a concrete footing? If it could be dispensed with, it was of 
great importance from the economic point of view, because the cost of 
concreting the base was equal to about 50 per cent. of the cost of the 
whole construction. He considered that the guard wire was absolutely 
indispensable, and would be glad if the author would tell them what was 
done in the matter of patrolling on the Rand. i 
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Mr. ARTHUR WRIGHT said he wished to refer to the two great experi- 
ments which the scheme had inaugurated—viz., the boiler house without 
chimneys and the transmission of air over huge distances. The first, 
which had been a great success, was, he considered, a most remarkable 
feature, and did away with the most costly and unsightly chimneys that 
they had hitherto been accustomed to. ‘The second was the greatest 
experiment tried with air transmission in the world. ‘The losses which 
most of them predicted and the difficulties of. metering air had been 
proved to be absolutely non-existent, and he congratulated the author on 
so successfully getting over those rather dangerous experiments, Re- 
garding the transmission system, he believed that ultimately the market 
would be large enough to warrant underground mains, which, he believed, 
was the only method by which the lightning trouble could be met. He 
could not help thinking that the lightning trouble would prove to be 
persistently difficult, because on that high plateau, 6,000ft. high, the 
lightning struck with a force that we in this country had very little 
knowledge of. He was glad to hear that the Verceniging station running 
at 80,000 volts was & great success, as that was obviously the point from 
which most of the future increases of supply would come. 

Mr. W. E. Warkritow raid that the type of consumers! sub. 
station adopted bv the Victoria Falls & Transvaal Power Co. seemed to 
him to occupy a large amount of space. Having regard to the fact that 
the tendency at the present time was to employ extra-high-tension and 


high-tension switchgear of the ironclad tvpe, it would be interesting to. 


hear if Mr. Hadley hed considered the use of this class of apparatus, par- 
‘ticularly for consumers’ sub-stations. The complete protection afforded 
by the iron enclosure of transformers, switches and connections had 
encouraged the installation of this apparatus out in the open. American 
engineers had gone carefully into this matter, and a number of outdoor 
installations on transmission lines up to 100,000 volts had been put into 
satisfactory operation. It seemed to him that the Rand Power Supply 
scheme would be specially guitable for the use of apparatus in this way. 
In a Paper contributed to the American Institute of Electrical Engineers 
by Mr. F. C. Green, and published in the ‘‘ Proceedings " of 1912, par- 
ticulars were given of the latest American outdoor installations of high 
voltage transformers and apparatus. Irom. these it was evident that 
there was ro difficulty in designing apparatus (even up to the highest 
limits of transmission voltages now practicable) which would withstand 
every conceivable kind of weather condition. 

Mr. A. E. HADLEY, in reply to Mr. Rosenthal, said that the figures in 
the Paper showing the efficiency and the energy consumption were not 
in any way selected as being record figures, but had merely been taken 
from the actual balance-sheets that had arrived at the time when he was 
writing the Paper. As a matter of fact, they were quite likely to be 
amongst the poorer sets of results, as thev were just at the end of the dry 
season when the cooling ponds and rivers were low and cooling water hot. 
As suggested by Mr. Brazil, barbed wire was used in the carlier stages, 
but not for the purpose of guard- wires, which were always of steel wire. 
The barbed wire was used to wind round the masts to prevent cattle 
rubbing against them. He would like to give a little more care to Mr. 
Trotter's remarks, but he believed he was right in sayingthat the 24 ft. 6 in. 
was only necessarv to comply with certain Government regulations. 
They had to have the line fairly high in order to avoid as far as possible 
the habit of throwing wires up on them, and to avoid the lashes of whips, 
more than hay-carts. Mr. Highfield had picked out what he himself con- 
sidercd, on the commercial side, one of the most interesting features— 
viz., that it was a co-operative system between the people who had sup- 
plied the capital and the people who took its power. 
not consider the figure of 0:525d. very low, but when one remembered 
that it was in a country where a morning paper cost 3d., where the ordi- 
nary skilled man earned £1 per day, and where freights were £2 per 
kilowatt on plant, they would agree that it was rather difficult to know 
whether the price was high or low. It was, however, he believed, about 
as near as it could have been fixed to meet the desired conditions— viz., 
that the capital should be secure and remuncrative, and that the power 
supply should be given as low as possible. From his own point of view, 
he would have liked to have seen the price for about the next two years 
5 or 6 per cent. higher. lt was more a maximum than a minimum price, 
because every eight vears a review was taken of the total cost of supplying 
power, and should the cost fall below 0-225, exclusive of capital cost and 
depreciation, the saving was shared between the company and the con- 
sumers, Moreover, at the end of every vear a review was made, and 
should there be a surplus profit left af er a fair remuneration on capital 
(say, 6 to 6] per cent.) and fair depreciation, three-quarters went to the 
company and one-quarter was divided amongst the consumers. lt was 
a means whereby consumers were protected and capital made as secure as 
possible. With regard to the material for the guard-wires, they used 
galvanised steel and found it to be very satisfactory. Mr. Jacob and him- 
self had previously had a good many discussions about aluminium, and he 
was not sure that he had ever scen any figure such as that gentleman had 
calculated for the factor of safetv, which was reckoned on their lines to be 
of the nature of 5, and if it did not come up to that then alterations had 
to be made. They had had no corona trouble, and in dry climates he 
believed that was the usual experience. In reply to Mr. Davis, the air 
pipe-line system was drained with special draining boxes at special inter- 
vals and the pipes were also coated, but with exactly what composition 
he could not say. He was not at all in agreement with Mr. Wright, who 
suggested th. the would like to see all the mains underground, Every 
year they wer. less disturbed by lightning, and no one could now frighten 
them by saving that lightning was going to be such a terrible trouble 
that they should consider for a moment writing off all the capital invested 
in overhead lines, and out of the profits instal underground cables. 
Certainly the experience in Canada and Amavica was not tending that way. 


Mr. Highfield did - 


THE STRUCTURE OF THE ATOM. 


On March 15th, Sir J. J. Thomson, O.M., concluded a series of six 
lectures, delivered on Saturday afternoons since February 8th. at 
the Royal Institution, on ** The Structure of the Atom." Though the 
subject is chemical in nature, the treatment was essentially electrical, 
and we shall in the following, very brief abstract deal particularly with 
the electrical features. Mr. E. Everett, of the Cavendish Laboratory, 
was in charge of the experiments. 

The conception of the atom. Sir Joseph stated, implied that matter 

was not continuous, but built up of individual particles. These 
particles were elusive; the chemist could only discover atoms in 
crowd: of billions, and most of the recent progress in the study of 
the architecture of the atom was due to our having electrified the 
atoms. Any atomic theory (of matter, energy, &c.) necessitated 
the assumption of properties varying, not continuously, but by 
definite jerks or steps. Yet Avogadro's law that a cm.3 of one'gascon- 
tained as many molecules or atoms as a cm.? of any other gas (at the 
same pressure and temperature) did not necessarily imply that all 
the atoms of hydrogen, e.g., need really haveexactly the same mass ; 
they might have average masses. That was disproved, however. by 
the observation that the electrified particles of one particular gas, 
when deflected by electric and magnetic forces. were all found on 
one parabola and not on a sheaf of parabole.* 
All the particles of an element had the same properties, but when 
they entered into combination few of the properties of the constituents 
could be recognised in the compound. In fact, the weight alone seemed 
to be retained in the compound, even the ordinary light radiation 
being dependent upon the nature of the compound. But Róntgen- 
rays falling on a metal caused it to give out, in addition to rays of 
the incident kind, characteristic secondary radiation of its own, and 
these characteristic radiations were also observed when the metal 
had combined with other elements. The absorption of Röntgen- 
rays was likewise the same for atoms, whether free or combined. 
Atoms thus appeared to display properties of two kinds. The 
ordinary physical and chemical properties changed with the element 
with which the atom was combined. whilst the last-mentioned pro- 
perties were the same for the free and the combined element. That 
had led to the assumption that the atom consisted of a core and an 
outer shell, and that the constant properties were due to the core and 
the changing properties to the shell. Chemicalreactions finally gave 
the original substance again. "The electric discharge through gases, 
on the other hand, produced particles which had apparently not been 
in the gas before ; these negatively charged particles could be deflected 
by the magnet, they called forth phosphorescence, &c.. and their 
mass was only ,.!,,, of the mass of the hydrogen atom. They were 
always found, no matter what gas wasexperimented with; they were 
found also when metals were heated orexposed to light; they were 
shot off from radioactive substances, and, whatever their origin. they 
were found always the same, and they were hence supposed to be 
particles forming part of every and any atom. 

Referring to the positively charged residue left when a negative 
particle had been expelled from an atom, Sir Joseph made some 
experiments on canal or positive rays which, though not easily 
deflected by a magnet (like the negative corpuscles), could be deflected 
by very powerful electric and electromagnetic fields and sifted in this 
way (as already mentioned). The positive particle had nearly the 
the same mass as the atom. From some atoms (hydrogen) one 
corpuscle only could be removed, from others two, three, up to eight. 
But the positive particle could also pick up negative corpuscles again. 
That might be explained as follows. Passing through the perforation 
in the kathode, the particle met other ionised particles of both signs, 
attracted first one of the corpuscles (becoming neutral thereby) and 
then another, thus taking a negative charge so that it was detlected 
in the opposite way to a positive particle. Thus the already men- 
tioned parabole were seen on the positive and the negative sides 
(faintly on the negative, as a rule). Oxygen. chlorine, and other 
elements generally called elecfro-negative. readily picked up an 
additional negative charge, but hydrogen did so too, and carbon 
likewise (especially when in '* unsaturated " compounds). 

The lecturer then turned to estimates of the size and number of 
atoms, referring in the first instance to Perrin's experiments, who 
prepared à very coarse model of a gas in Brownian (instead of 
kinetic) movements by suspending gamboge in water and counting 
the number of particles under the microscope. ‘The particles were 
less crowded at the top of a layer (0-1 mm. in thickness, about) than 
at the bottom, and he estimated their radii from the rate at which 
they settled under the action of gravity. By tuking many hundreds 
of observations, and by repeating the experiments with mastic, 
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* See Sir J. J. Thomson on “Positive Rays," THR ELECTRICIAN, 
Jan. 24, 1913, p. 765, 
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Perrin had established that the fundamental gas law: the ratio of the 
pressure p to the number of molecules N in any given volume, is 
constant for all gases, light gases (hydrogen) as well as heavy vapours 
(mercury), that is to say, the a in p=aN is constant—held even for 
80 coarse an imitation gas as his gambogo emulsions. The N 
resulting from his determinations was 6-83 x 1023. Without referring 
to the earlier methods for estimating N (Loschmidt, 1865; W. 
Thomson, &c.) Sir Joseph discussed some more recent electrical 
methods. In order to elucidate the condensation method, which 
made each ion a nucleus for water-vapour, he showed two experiments, 
A jet of steam issuing from a nozz!e hardly threw any shadow on the 
screen when illuminated by a lantern; but when a wire joined to a 
Wimshurst machine was held close to the nozzle, tbe brush discharge 
from the wire made the vapour appear as a dense, dark cloud, which 
became almost invisible again when the machine was discharged by a 
spark passing between the electrodes. The same effect as by the 
charged wire was produced by a red-hot iron ball held close to the jet ; 
the ball emitted negatively.charged particles to such an extent that the 
opposing heat effect of the hot ball. which would make tho cloud 
vanish, was quite marked ; the cloud looked black again. Now it was 
known, how much moisture air would cerry at 157C., and how much at 
3 deg., e.g., and if the condensation experiments (by sudden expansion) 
were made between two charged metallic plates at these two tempera- 
tures, the weights of water condensed together with tho rate of fall of 
the small drops enabled the experimenter to estimate the number of 
ions (or condensation nuclei) in the known volume of dust-free air ; this 
estimate gave N= 0-8 x 103, Geiger had actually counted the number 
ofJa-particles emitted by radium and the charge they imparted to a 
metallic vessel. As this counting was exceedingly tiring, Rutherford 
had discharged the a-particles into the space between two metallic 
plates. The perticle ionised the gir and made it conductive, but 
the 94,000 ions produced by each a-particle were insufficient to make 
a recording galvanometer operate. Rutherford hence intensified the 
effect of the a-particles many times by charging the plates up to an 
enormous potential, so that the ions rushed with high velocities 
through the spaces, liberated more ions and gave a start to the gal- 
vanometer ; thus N was found equal to 6-2 x 103. From the mass of 
helium produced in a given time bya given weight of helium J. Dewar 
had arrived at the value N=6-4x 10°. All these N, which were in 
surprising agreement, referred to. the number of molecules in a 
gramme-molecule (i.e.. 2 grammes of hydrogen. 32 of oxygen, 28 of 
nitrogen, &c.); reduced to the cm.? of gas at 760 mm. and 0 C. the 
number was 2-75 x 10" (Avogadro's constant). | 

The census of the population of an atom wes much more difficult 
than the census of the population of a cubic centimetre of gas. The 
lecturer had already mentioned that up to eight corpuscles could be 
taken out of an atom, and he had also referred to the secondary 
characteristic Rontgen-ravs. The first method of taking the census 
of the atom depended upon these rays. A stopped orstarted kathode 
particle gave rise to Rontgen-rays, which were electric waves of the 
nature of light reys. When they fell on a corpuscle, the corpuscle 
moved, and itself produced X-rays; the positive particles in the atom 
were too heavy ond big to be concerned in this ray-generetion, and 
the secondary radiation thus ezme entirely from the negstive 
particles. Measuring the intensity of the secondary radiation, 
Barkla had deduced the rule. that the number of negative corpuscles 
jn an atom was proportioned to its atomic weight, 2nd thus 16 times 
greater in oxygen and 200 times greater in mercury than in hydrogen. 
How many corpuscles the unit stom contained was not known ; but 
on the whole the atom did not appear to carry more than two or three 
times as many corpuscles as its atomic weight indicated. The 
objection had been raised to this method that the firmly held corpuscles 
of the core of an atom would not come into play. ‘To meet this objec- 
tion the influence of the core corpuscles had purposely been made pre- 
dominant in another method. A corpuscle shooting through an 
atom would be detlected by other corpuscles, sometimes to the right, 
sometimes to the left, but it followed from the laws of probability 
that it would not finally come out in its original direction ; thus 
a pencil would emerge 2s a brush, and by measuring the width of the 
brush the number of corpuscles could be estimated. The result was 
the same as in the previous method. 

But even when we accepted the assumption that the mercury 
atom contained not more than 200 or 2x200 corpuscles it was 
difficult to understand how these were held together as they all 
repelled one another. In order to elucidate these problems, Sir 
Joseph made a number of small magnets (needles stuck through 
corks so as to project at right angles) float on water. All the north 
poles pointed upwards, and to hold them together à strong south 
pole was fixed some distance above them. When one of these mag- 
nets was put into the water after the others, they would repel one 
another and come to rest. "Three, four and five magnets would go to 
the corners of a triangle, quadrangle or pentagon ; when a sixth was 
added, a hexagon did not result, but the sixth magnet settled in the 


centre. Then, however, a seventh magnet could be added, and when 
an eighth magnet was put in, two went up to the middle, the other 
six forming a hexagon. | | | i 

Coming back to his direct subject, Prof. Thomson said that he 
assumed the negative particles to be held together by the sphere of 
positive particles in which they were contained. The laws of the 
forces of attraction (and repulsion) within the atom were unknown ; 
the square law rested on the average effect of millions of particles, 
but the free particle need not obey it, nor attract equally in all direc- 
tions. For convenience sake, however, he would accept this law, 
and assume the atom to consist of a central mass or core of positive 
and negative particles, surrounded by a shell of less rigidly bound, 
more free negative corpuscles near the surface. These latter par- 
ticles near the surface were those concerned in ordinary chemical 
changes, which did not affect the core; the latter was only affected 
by Róntgen-raysorradioactivity. When we plotted the atomic weight 
against the hardness of X-rays we found a regularly ascenaing curve ; 
when we plotted it against the valency and other chemical properties 
we obtained a wave-line curve, showing the fluctuations of Monde- 
leieff's periodic law. That atoms bound one other to molecules was 
due to their free outer corpuscles. If we imagired, for the present, 
the atom to hold only one such free corpuscle, it would be held on & 
ring between the centre and the surface, but might move in that ring 
orbit if another atom approached it. Thus the two atoms A, and A, 
(Fig. 1) would always attract one another, whether the À, was posi- 

tively or negatively charged, because a posi- 
A, i tive charge in A, would bind the corpuscle in 
A, close to it, and a negative corpuscle in A, 
would repel the corpuscle in A, over to the 
v other side and hold it there. In both cases 
the A, and A, corpuscles were no longer free, 
and the atoms formed a system swinging 
with the united heavy masses; the properties 
of the compound molecule therefore differed 
from those of the atom whether the two atoms were the same or not. 
In order to illustrate this effect of mobility, Sir Joseph suspended a 
board, supporting a number of steel magnets on pivots, by a string 
and energised an electromagnet near the board. The needles would 
all swing round, and the whole board was attracted by the electro- 
magnets. When the little steel magnets were taken off their pivots, 
however, and placed anyhow on the board, where they could not 
move, the electromagnet no longer attracted them—at any rate, nob 
as before. . 

On this view, Sir Joseph continued, the chemical forces were 
rather of magnetic than of electric analogy. According to the cus- 
tomary electric hypothesis, neutral HCl consisted of +H bound by 
— Cl. We should thus have to consider the atom primarily charged posi- 
tively or negatively, and if that were so, the dissociation of HC! (by 
heat, e.g.) should again yield positively charged H and negatively 
charged Cl, and the gas mixture should conduct the current ; but he had 
failed to observe conductivity even in nickel carbonyl, which disso- 
ciated below 100°C. It had, on the other hand, been emphasised that 
gases did cause electrification when combining, since the Bunsen flame 
discharged an electroscope, the gas being conductive, it was said, 
because combination took place in the flame. But Sir Joseph de- 
monstrated that the effect was really a heat effect, all bodies emitting 
corpuscles when hot ; for the colder flame of ether did not discharge 
the electroscope, whilst the approach of a red-hot ball of iron did 
again. Another demonstration was given by placing a metallic plate, 
joined to an electroscope within a mixture of hvdrogen and chlorine 
which were slowly combining within the darkened vessel; a water 
gauge in the vesse! showed by its rise that some HCI was formed and 
absorbed, but the electroscope did not stir. Yet Sir Joseph did not 
wish to press these arguments too much ; for Huber had shown that 
the alkali metals emitted corpuscles (making gases a conductor), 
though there was no rise in temperature, and the oxvgen drawn over 
phosphorus did conduct slightly. On the other hand, the behaviour 
of the positive rays contradicted the essumptioa of carbon being, 
for example, always positively electrified and oxygen negatively, &c. 

Going back to molecular groups of several atoms the lecturer 
pointed out that with more than one origine‘ly free corpuscle per 
atom, the forces required to separate the atoms in a formed molecule 
would vary considerably, but the average was about 3 or 4 volts. 
The forces required for the separation of the molecules themselves 
were much smaller, ranging from 1/140 volt for neon (the minimum) 
to 1/117 volt in helium, 1/99 in hydrogen, 1/72 m nitrogen, 1/60 in 
oxygen, 1/33 in xenon, 1/32 in CO,, &c. These values were taken 
from the atomic theory of the late W. Sutherland. Sutherland had 
shown that atoms would collide more frequently if there were forces 
of attraction acting between them than if they were merely colliding 
like billiard balls, and from viscosity measurements he had deduced 
the forces required to separate the molecules. 


(To be concluded.) 
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ELECTRICITY SUPPLY TADLES AND DATA. 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
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with nc Tramway Load, was published with the issue for January 24; 
and Table Ia., Electricity Undertakings taking Supply “in Bulk," 
and Table IL, Electricity Undertakings with both Lighting and 
Traction Load, were published with the issue of ** The Electrician '' 
for Jan. 31. With the issue for Feb. 7 a complete Alphabetical 
Index to Tables I. to VI. was published; and the series was com- 
pleted by the publication on February 21 of Tables VII. and VIII, 
dealing with Electricity Works, Tramways and Railways in the Colonies 
and some places abroad. 


THE USE OF REACTORS IN ALTERNATING 
NETWORKS. 


Perhaps one of the most interesting points in a Paper that 
bristles with them is the reference to the use of reactances 
in Mr. A. E. Hapiey’s Paper on “ Electric Power on the 
Rand," read before the Institution of Electrical Engineers 
last week. 

The advent of large units in the generating station and 
high-transmission voltages has led to a decrease in reactance 
in all parts of an electricity supply system, so that a short- 
circuit anywhere on the network results in an enormous 
rush of current. No switches or other gear can possibly 
take charge of this, and some means of limiting the current 
becomes imperative. The method adopted is to introduce 
reactance into the circuit. This may be introduced into 
the transformers or gencrators themselves, or consist of 
independent windings, connected in series with other parts 
of the circuit. Reactance in transformers has generally 
been regarded as an objectionable feature, producing poor 
regulation, although it has been taken advantage of in 
constant-current transformers; but it is now common in 
America to specify that transformers shall have a minimum 
reactance of 5 per cent. Whilst this to some extent pro- 
tects other parts of the system, it does not protect the 
transformer itself. 

On a short-circuit occurring on a network it becomes 
necessary to break the circuit somewhere, and it was in 
connection with the switches that trouble was experienced 
on the Rand. The momentary rush of power on short- 
circuit from the 60,000 kw. to 70,000 kw. in this case might 
be as much as 500,000 kw. to 700,000 kw. No oil switch 
could interrupt such a rush of power without being itself 
destroyed. Oil switches have come so much to be regarded 
as the last word in switchgear for alternating currents that 
it is a little difficult to realise that they have their limita- 
tions. Ina series of tests of different types of fuses on short- 
circuit the most violently explosive types were found to be 
those immersed in oil ; and probably a switch is, to some 
extent, analagous to this. The very high power arc that 
is produced causes a rapid formation of very hot gases 
which give rise to an explosion on reaching the air, 
with destructive effect. The operation of an oil switch 
depends also on a number of conditions, one of which is the 
power factor of the circuit. With a low power factor there 
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may be an E.M.F. tending to restore the circuit at the 
moment of zero current, when the break should take place. 

Reactors may be placed in the leads of generators or 
transformers feeding "bus bars, between different sections 
of 'bus bars and in the feeders. Reactors so placed limit 
_the amount of power that may flow into a short-circuit and 
also by protecting the generators from violent overloads 
prevent the frequency dropping, and the consequent falling 
out of step of svnchronous sub-station machinery. In 
practice, the use of reactors has been completely successful, 
and no complications have followed their installation. 

On the Rand reactors have also been used in a rather 
different way. , Two switches are connected in series ; the 
opening of the first one inserts a reactance (or a non- 
inductive resistance), whilst the operation of the second 
breaks the circuit. These two switches have also been 
combined into one switch with two moving systems, one of 
which, operating first, introduces reactance, and the other 
opens the circuit. Mr. HADLEy states that the network will 
shortly be sectionalised, and reactors of relatively large 
value be placed between sections in order to limit the 
amount of machinery that would be affected by a single 
- short-circuit. 

In this country very little has been heard of such troubles, 
but it has been customary lately to order generators and 
transformers with a rather high reactance, in spite ‘of the 
consequent poor regulation. Moreover, reactors are not 
unknown. Last summer we gave a description of the one 
in use at the Deptford station of the London Electric Supply 
Corpn. In this case the power is small compared with that 
of the Victoria Falls & Transvaal Power Co., but as current 
is supplied for traction it has been found desirable to use 
such a reactor to protect the alternators from short- 
circuits which occur somewhat frequently with a railway 
load. In this case the reactor is designed to reduce the 
short-circuit current to somewhat less than half the value 
it would otherwise attain, and the power factor is reduced 
on inserting the coil by less than 3 per cent. We under- 
stand that other stations supplying a traction load are also 
considering the use of reactors. Undoubtedly, with the 
advent of large generating stations for supplying electric 
railways, the subject will become increasingly important. 
For the moment it is somewhat in the background, and the 
discussion on Mr. HADLEY's Paper chiefly took the form of 
questions asking for further information on such points as 
the method of earthing. The question of reactance was not 
touched upon, which, perhaps, was not surprising, as 
engineers are usually loath to discuss difficulties with which 
they have not themselves been faced. 
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Les Lampes Electriques à Arc, à Incandescence, et à Lumines- 
cence. Bv J. Escarp. (Paris, 1912: H. Danod et E. Pinat.) 
Pp. vil. +445. Paper covers, 15 fr.; stiff covers, 15.59 fr. 

The writer of a text-book on electric lamps is faced with the 
choice of two methods of treatment. He can aim at a com- 
prehensive work describing not only those inventions which 
have succeeded in the stress of commercial competition, but 


also those which have never passed beyond the laboratory, and 
often, we are inclined to think, beyond the paper stage. Or he 
can endeavour to limit his description to lamps which are com- 
mercially successful, or at least sufficiently so to be regarded 
as practical means of electric lighting. M. Escard has chosen 
the former course which, whilst it possesses the advantage of 
greater completeness, is beset with pitfalls for the unlearned 
reader and, indeed, for the unwary author. We wish we could 
say that in this case the author had avoided all these pitfalls, 
but regret that such is not the case. We should judge him 
well-read and painstaking in the collection of information, but 
not actually an expert in the subject on which he writes. 

Take, for example, chapters II., III. and IV. dealing with 
arc lamps and arc-lamp electrodes. Something like a dozen 
pages in chapters II. and III. are devoted to the behaviour of 
the arc between metallic electrodes. The text is purely de- 
scriptive, no deductions being made in elucidation of the theory 
of the ordinary carbon arc, and the student would be only too 
likely to conclude that such arcs are an important factor in 
electric lighting. Indeed, we have noticed nothing to disabuse 
him of this impression until, on reading the next chapter, he fails 
to find a description of any commercial arc lamp burning such 
electrodes. This illustrates the disadvantage of describing every- 
thing appertaining to the subject without very special care being 
taken to put each item of the description in its proper perspective. 

From the same chapters we may justify our conclusion that - 
the author is not an expert in electric lamps. The description 
of arc-lamp carbons is, in our opinion, hopelessly involved. 
The use of cored carbons which have made modern arc lighting 
possible is first mentioned as if it were merely a matter of the 
manufacturer's caprice. No clear description or classification 
is given of flame-arc carbons, although a great deal is written 
about them. What description is given is so vague that it is 
often difficult to know whether reference is made to the ordi- 
nary flame carbons which are standard in the industry, or to the 
much more specialised Blondel carbons the use of which is 
limited to two or three particular lamps. We have even failed 
to detect any mention of metal-cored carbons which are more 
widely used in the industry than any other type of flame carbon. 

Similar examples may be quoted from other chapters, but 
enough has been said on this point ; and, these considerations 
apart, the book is a useful work of reference to those who have 
a sufficient general knowledge of the subject not to be misled 
by such defects as we have pointed out. 

The first chapter deals shortly with photometry and the 
general questions of light production and distribution. There. 
follow three chapters on the arc, the first dealing with the 
manufacture and composition of electrodes, the second with 
the physical characteristics of the arc and the third with in- 
dustrial arc lamps. Chapter V. deals with the carbon filament 
lamp, its manufacture being described fairly fully and special 
attention being given to the question of mercury pumps. The 
latter part of the chapter deals with the efficiency and light 
given by these lamps under varying conditions. In Chapter VI. 
the various types of metallic filament lamp are described. It 
is, perhaps, again necessary to warn the inexperienced reader 
against supposing that all the lamps described in this chapter 
are commercially successful. Seeing that the author is of 
opinion that the filament of the well-known * Osram " lamp is 
composed of an alloy of osmium and tungsten, it will be seen 
that his description of the metallic filament lamps must be 
accepted with caution. Inthis chapter is included a description 
of the Nernst lamp and other propositions for the construction 
of electric lamps from conductors of the second class. The 
seventh chapter is devoted to the mercury vapour lamp and 
the eighth and last chapter to vacuum tube lamps, the greater 
part of the chapter being of course a description of the Moore 
vapour lamp. 

From what has been said it will be evident that although 
M. Escard's book contains a mass of valuable information con- 
veniently collected in a form to which reference is easy, it is 
not such as could be put into the hands of the uninitiated, who 
would find it difficult to derive from the work any really accu- 
rate idea of the modern state of the industry of electric lighting. 

x MAURICE SOLOMON. 
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Handbuch der Elektricitàt und des Magnetismus. Fditei by 
Prof. L. Graetz. (L-ipzig, 1912: J. A. Barth.) Vol. I., Part 1, 
pp. iv. 4 156, piper covers, 6s.; Vo'. IL, Part 1, pp. 336, 13. 


These are the first parts which have appeared of a new 
* handbook " of electricity and magnetism, evidently designed 
to supersede Wiedemann’s great compendium on electricity. 
The most important point in the announcement is that the 
whole of the five volumes are to be issued within two yeers. In 
order to do this, the publishers have divided the whole work 
into a set of watertight compartments which are to be worked 
by different contributors and issued in any succession as soon 
as they are ready. It is a novel plan, and seems to be the only 
plan for escaping the usual fate of such handbooks—that the 
first part is hopelessly out of date before the last part has 
appeared. 

The editor of this work has secured the co- -operation of some 
first-class colleagues: H. W. Schmidt for frictional electricity, 
Cermak for electrostatic measuring instruments, Auerbach for 
the theory of steady currents, W. Jacger for clectric measuring 
instruments. These are the only subjects dealt with in the two 
parts already published. The contributors of the other parts 
are to include Drs. Badeker (Jena), Diesselhorst (Braunsch- 
weig), Ehrenhaft (Vienna), Eichenwald (Moscow), Gans (La 
Plata), Gehrke (Charlottenburg), Geiger (Manchester), Koenigs- 
berger (Freiburg), Kohlrausch (Vienna), Krüger (Danzig), 
Riecke (Góttingen), Von Schweidler (Innsbruck), Von Smo- 
luchowski (Lemberg), Voigt (Göttingen), and others, so that 
there is every prospect of the various subjects being authori- 
tatively dealt with. The existing literature is considered up 
to the middle of last year, so that, if the last part appears in 
1914, it will only be necessary to survey three years’ progress 
to be quite up to date. 

Schmidt's account of electrostatic machines contains some 
interesting figures concerning the efficiency of various types of 
machines. A 60-plate Toepler machine gives 2:5 milli- 
amperes at quickest rotation. A Wimshurst machine with two 
platos 55 cm. in diameter gives 85 microamperes and uses 
ro H.P. A modern Holtz-Wommelsdorf machine of the same 
size, and consuming the same power, is said to give some 
300 microamperes and 135,000 volts, with a spark 25 em. long. 
This would mean an effective “ resistance " of 450 megohims, 
and that seems to be about the best figur>. The efficiency 
does not surpass some 27 per cent.—a poor comparison with 
the dynamo. But, then, static electricity suffers from the 
general defect that it cannot be concentrated precisely into the 
place where it is wanted. 

Among condensers, special mention is made of M. Wien's 
compressed-air condenser, in which the dielectric is air under 
20 atmospheres pressure. Its weight is 131b., and its capa- 
city 17 mfd. It will stand 40,000 volts, and, of course. has no 
residual charge or electrostatic hysteresis. This should make 
it valuable for use with undamped electric oscillations. A 
useful synoptic table of ranges and sensitiveness of various 
electrometers is given on p. 141 of Vol I. Lippmann's 
capillary electrometer reads, with a microscope, down to 
13 microvolts, but its capacity is high. Kleiner’s quadrant 
electrometer, read with a telescope, goes down to 1 inicrovolt, 
whereas the ordinary quadrant electrometers read approxi- 
mately in millivolts, as also does Wilson's new dip electro- 
meter. On the other hand, Carpentier offers pointer electro- 
meters reading up to 300,000 volts, so that the range of voltage 
measurement is, 1f anything, rather greater than the range of 
current measurement. The latter is supposed to attain its 
final pinnacle in the large Einthoven string galvanometer, 
which, with a silvered quartz fibre of several ‘thousand ohms’ 
resistance, is said to measure currents down to a millionth of 
a microampere. But in practice this excessive sensitiveness 
is found to be of little use, owing to the extreme delicacy of the 
fibre. 

Jaeger’s treatment of the subject of current measurement is 
excellent. The chief classes of instruments, based respectively 
on moving magnets and moving coils, are compared both 
theoretically and practically. Thus, it is noted that the sen- 
Bitiveness increases as the square of the period in moving- 
magnet galvanometers, but only as the square root of the 


PCIE MM. SS Sa EE SCEEELCELECEICECTEEPEIIIEÉELÉREESIBEEUBLEEELEUECECELÉELEEELETELÉEECELELESIEELCEELEEEETELCLIELEEELLEEELLLLITZISEEEDS 


period in moving-coil galvanometers. The moving-coil type 
has of late made great progress, but the needle galvanometer 
is still, under equal conditions, four or five times as sensitive to 
current and two or three times as sensitive to potential, so 
that, in spite of its liability to disturbance by external fields, 
it is still indispensable. 

| Dr. Auerbach's theoretical treatment of stationary currents 
Mn some novel features. Commercial r quirements have 
concentrated attention so much upon currents in long con- 
ductors that surface currents have been almost lost sight of. 
Kirchhoffs method of images, first formulated in 1875, is per- 
fectly general, and is admirably used and illustrated. Among 
the curious results obtained is the theorem that the resistance 
of a spherical surface between two points in the surface is 
independent of its radius, and is equal to that of an infinite 
plane containing the electrodes. 

The further volumes will be anticipated with interest. The 
whole work, when completed, should form an indispensable 


work of raferenee: E. E. F. 


MERCURY CONVERTERS OF LARGE CAPACITY." 


BY BELA RB. SCHAFER. 


For converters of this type. metallic vessels are required to take the 
place of the glass tube used in mercury lamps, 2nd the first technical 
problem to be solved related to the construction of such a vessel with 
its electrodes, which should be able to retain its vacuum permanently. 

carly experiments showed that 2 form of construction similar to that 
shown in Figs. land 2 was suitzh'e. In Fig. 1 g denotes the well of 


Fig. 1.—METHOD OF CONSTRUCTING A VACUUM TIGHT JorwNT. 


the vessel, made of steel tube, on the roughly turned end of which a 
ring ais shrunk. The packing at the top and bottom of the vessel 
consists of an asbestos ring, as shown at c. The remaining hollow 
space, as shown at e, is filled with mercury. Such vacuum vessels, if 
sent by rail, arrive at thcir destination without any injury whatever. 
The method of introducing the electrodes is shown in Fig. 2, mereury 
and asbestos being used as before to maintain the vacuum. These 
matters proved fairly simple, but it was found that the arrangement 
of the anodes required some further experiment, if high pressures, 
such as 220 volts, were to be used. The chances of “ firing back ” 

(1.e., of the passage of a reverse current) is a well-known trouble with 
heavy loads, and a great deal of work has been necessary to deal with 
this. This " firing back " means that the valve ceases to operate, 
and whereas under norm] conditions the passage of the current in 
the one direction is practically suppressed, this ceases to be the case 
when the “firing back" takes plac e, the current passing, in fact, 
equally in both directions. This “firing back” amounts to a short cir- 
cuit of the generator; with glass apparatus, the tube is broken, but with 
metallic vessels the immediate cflect is an explosive blowing of fuses. 
These matters have been carefully investigated with the following 
results, viz., (1) this “firing back " can take place if the pressure in the 
vacuum vessel is too high, when the glow-discharge tends to pass into 
an arc-like discharge. (2) it also happens if drops of condensed mercury 
fall on the anode, thus giving it all the properties of the cathode, and 
(3) it also happens when the fixed electrodes are struck by the so- 
called negative flame which issues from the cathode, OT by the hot 
conducting gases. From this we see that (1) is merely 2 matter of 
maintaining à good vacuum, which is easily possible; (2) and (3), 

however, refer to constructive details. On the glass-tube system 
the anodes have been housed in side branches ; but there are sundry 
disadvantages in applying | this method to metallic construction. 
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* Abstract of an article in the “ Elehtrotechnische Zeitschrift." 
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One solution of the present question has been proposed by an 
American inventor, a description of which appears in the French 
patent No. 413, 221 of 1910. A kind of deflector is used between the 
cathode and the anode, one of the latter only being shown ; the whole 
vessel is immersed in oil, which serves to maintain the vacuum and 
also probably to exercise a certain cooling effect. A waterbath is, 
however, also provided, the temperature in which is maintained at the 
boiling point. "here are certain objections to this method, not the 
least of which is that the central arrangement of the one anode 
precludes the use of several anodes, such as would be required for 
polyphase work, or at least they would not be housed on this system 
in the one vessel. Neither is there any possibility of dividing a 
heavy load between several anodes. There are therefore certain 
&dvantages in the method proposed by the author, in which the 
anodes are arranged as near the walls of the vessel as possible, and 
as far as possible from the axis. Fig. 3 shows this arrangement. 
The gases from the anodes are now collected, as it were, by a kind of 
dish with a central opening, somewhat in the shape of an ordinary 
funnel without a stem ; by these means they are directed towards the 
main axis of the vessel, and so to the cathode. This idea is doubtless 
an application of the side tube in a slightly altered form ; in our case 
the conductive gases pass from the cathode through the central 
opening and then sideways to the anodes. The non-conductive gases 
pass vertically through the central opening and impinging on the 
upper cover they condense ; a large 
portion, however, impinge on the 
lower surface of the separating 
funnel, and are so directed towards 
the side walls. Thus the separator 
has a double function, and indirectly 
improves the conductivity of the 
cherged vapours by allowing them a 
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Fic. 3.—METHOD OF CONSTRUCTION 
OF A MERCURY CONVERTER OF CoN- 
SIDERABLE CAPACITY. 


Fic. 2.—SHow1ng METHOD 
. OF INTRODUCING THE ELEC- 
TRODES INTO THE VACUUM 
VESSEL. 


free passege. This arrengement of the anodes allows of the use of 
any number of positive clectrodes, all arranged eccentrically ;' and 
the distances between the electrodes can be such that polyphase 
current can be safely rectified. By adopting a sort of cellular system 
for the protection of the anodes, the pressure can be raised to several 
thousand volts. A polyphase converter is, therefore, just as compact 
a3 one intended for single-phase current. = 

A further improvement, which can be easily adapted to this 
arrangement of the anodes, consists in the use of a large cooling 
chamber, placed immediately above the vessel containing the vacuum, 
and connected by a large pipe through the middle of the separator 
with the main chamber. This method produces a better working of 
the converter besides helping to maintain the desired vacuum. 
Other improvements may also be mentioned. Thus the vacuum 
must be maintained in the neighbourhood of 0-01 mm. of mercury, 
and this is not easily measured by ordinary instruments. Such 
delicate measurements can only be done electrically. The method 
depends on the fact that the resistance between an anode and an 
active cathode with low currents depends mainly on the vacuum. 
To measure the vacuum it is, therefore; only necessary to connect the 


cathode and one of the anodes to the primary source th rough an 
ammeter. If a calibration has been made by means of a McLeod's 
vacuum meter, the pressure in the vessel can always be determined 
with certainty. 

A few remarks may be made about the converters which are in 
everyday work. The first was installed in Nov., 1911, in an iron 
foundry in Frankfurt, where 80 kw. is converted into direct current 
ct 220 volts; since that time it has worked steadily 10 hours a day. 
Current is taken from the municipal network at 2,850 volts, and a 
periodicity of 45:3, passing then through a transformer and converter. 
For the excitation of the cathode a small rotary converter of 1:4 kw. 
capecity is used, which cou!d, of course, be repleced by a small 
mercury converter. At loads of 200 amps. a high-vacuum pump, 
running steadily, is necessary for the removal of the residual gases. 
This pump is not, however, needed if tho load is below 200 amps. 
A 20-kw. converter at 110 to 160 volts is used at one of the sub- 
stations of the Strasburg electricity works ; this installation is used 
in connection with a small subsidiary network, and also for charging 
& reserve battery. In this case the principle of self-excitation is 
used ; each cylinder contains six anodes, two being connected in 
parallel to each of the three phases. Another case of self-excitation 
is seen in the installation in the works of H. Lanz, in Mannheim, where 
300 kw. is converted. Here three-phase current at 3,150 volts is 
transformed into six phases at a suitable pressure, and then changed 
through the converters into direct current at 220 volts, the pulsations 
in this current being scarcely noticeable. The cylinders contain in 
some cases 12 and in others 18 anodes. Professor Epstein is at the 
moment examining the results given by converters of this kind with 
& view to determining the efficiency, &c., and his resulte will soon be 
ready for publication. 

The smallest measured voltage-drop in the arc with a distance of 
7 em. between the electrodes amounts to 11:5, and if the distance is 
increased to 25 cm. the drop is 14 volts. If the iron anode has 32 
sq. cm. of active surface, carrying a current of 30 amps., its tempers- 
ture varies between 550° C,and 650°C. The temperature at the hottest 
point in the arc is about 1,000° C. The so-called back current per 
anode amounts to 0-4 milliampere, if 30 amperes at 110 volts is 
converted, and to 0-6 milliampere when 60 amperes passes. At 
higher voltages (as G. Schulze has already observed) the increase of 
the reverse current is not quite in direct proportion. As may be 
imagined, much has been learnt from the working of these plants, and 
it is no longer doubtful that this method will be applicable eventually 
to loads of any amount. Cooper-Hewitt is also reported to have 
constructed 200-kw. converters, adopting in the main principles very 
similar to those herein described. The General Electric Company of 
America is also doing similar work. The methods described in the 
present article have been developed by the.author in conjunction 
with the ‘‘Gleichrichter Gesellschaft," of Frankfurt, and his experience 
clearly shows that the demand for converters of this type seems 
likely to increase very rapidly in the immediete future. 
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THE HUMPHREY PUMPS AT THE CHINGFORD RESER- 
VOIR OF THE METROPOLITAN WATER BOARD. 


— ee — 


Thetprob'em of:supplying London with water is not one which 
becomes any less difficult 2s the years go on and thz population 
both increases and spreads itself over an ever-widening area. For- 
tunately Nature has arranged that the neighbourhood of the metro- 
polis shall contain areas specially suitable for the construction of 
large reservoirs in which water may be stored, and so prepared for 
human consumption. 

The latest of these reservoirs is thst at Chingford, Essex, which 
was opened by H.M. the King on Saturday last. "fnis is supplied with 
water pumped from the River Lea, and has a capacity of 3,000 
million gallons. We cannot dea! here with the numerous construc- 
tional features which edd interest to the undertaking, but must 
confine ourselves to giving some details of the pumps by means of 
which the water is pumped from th» river into the reservoir. The 
floods in the Lea occur with great suddenness, their period is short 
and they are very high, all of which features make it necessary to 
have a pumping plant which will be capab'e of impounding a fair 
proportion of the water. This condition puts ordinary reciprocating 
pumps out of court, and, though those of centrifugal type could do 
the work, their efficiency is low. The chief engineer of the Metro- 
politan Water Board, Mr. W. B. Bryan, therefore took the bold 
course of suggesting the employment of Humphrey pumps, a course 
which was made the bolder from the fact that part of the work at 
Chingford had already been done on the supposition that centrifugal 
pumps ‘were going to be used. «(It was necessary that the pumpa 
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should be capable of developing about 250 m.p. and delivering 
about 180,000,000 gallons a day, the lift being 25 ft. to 30 ft. 

As is well known, the Humphrey pump is a comparatively new 
piece of apparatus, working on a novel principle. It is only a few 
years ago since the author described his idea, and when the tender 
for the Chingford pumps were let the largest pump working on this 
principle was one developing about 35 m.p. In spite of this, how- 
ever, the pumps are working well, and no adjustment on the site 
has been necessary. 
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the one end in the delivery tank and at the othor in a combustion 
chamber, in which the charge of gas and air is exn!oded over the 
surface of the water. When the charge is fired the pressure above 
the water surface sets the whole eolumn of water in motion and 
carries it forward, so that the pressure of the gases in the combustion 
chamber ultimately falls below that of the atmosphere, and as a 
result the exhaust valve opens under its own weight. The forward 
niotion of the water continuing, the level in the main finally falls 
below that of the water in the supply tank, and fresh water then 
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Fig. 1.—SEcTION SHOWING THE GENERAL ARRANGEMENT OF THE HUMPHREY PUMP AT CHINGFORD. — 


The pump house at Chingford contains five pumps. Of these 
four (see Fig. 1) have cylinders 7 ft. in diameter and a capacity 
of 40,000,000 gallons per day, while the fifth has half that capacity. 
The principles on which the pumps work are the following: Each 
pump consists of a cast-stcel head, into which the explosive charge 
is compressed by the column of water and fired, a water suction- 
valve box, from which a play-pipe leads to the base of a water tower, 
built up of riveted plates. From each of these towers è 4 ft. pipe 
leads over the top of the reservoir embankment, and dischsrgoes into 


Fic. 2.——DiAGRAM OF THE HUMPHREY IUDP. 


the uppermost of a series of water-cushions extending to the bottom 
of the reservoir. Tne supply of water is led along the back of the 
pump-house through a conduit formed in the concrete. From this 
à cast-iron pipe embedded in concrete is led into each of the five 
pump pits. The air duct for the supply of the pumps is arranged 
below the floor level on the right of the building, and the exhaust 
duct, by which the spent gases are passed into the atmosphere, on 
the left. Owing to these gases being exhausted at atmospheric 
pressure the pump works practically without noise. 

Fig. 2 represents a diagrammatic view of the Humphrey pump in 
its simplest form. It consists merely of a bent pipe terminating at 


` enters through the valves. 


Finally, the momentum being exhaustod, 
the water begins to flow back along the play pipe, and, rising in tho 
chamber, closes the valve, thus trapping a cushion of spent gases 
mixed with & larg» proportion of air which was drawn in through a 


Fic, 3.—VarvrE,Box For_40,000,000-GaLLon Punr. 


scavenger valve during the forward motion of the water. This 
cushion of air is compressed into the head of the chamber by the 
continued return of the water column, the latter being thus finally 
brought to rest, in which condition the pressure of the cushion is 
much above that due to the static head. As a consequence, the 
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water begins a second forward oscillation, in the course of which 
the pressure of the cushion space falls again below that of the atmo- 
sphere. By means of interlocking gear, the exhaust valve and the 
scavenger valve are now prevented from opening ; but an admission 
valve shown is unlocked, and a charge of gas and air enters the 
chamber. When the forward momentum of the water column is 
again exhausted a return flow takes place. which compresses the new 
charge, and fires it automatically at the proper time, thus starting 
a fresh evele of operations. This working cycle, it will be seen, 
involves, in the first place. a long out-stroke, during which the 
exploded charge is expanded down to and below the etmosphere, 
the in-drawing of sce venger air and the entrance into the pump of 
a fresh supply of water. This is followed by a return stroke, during 
which the spent gases are driven out through the exhzust valve, after 
which the latter is closed and à cushion compre sed in the head of 
the pump chamber. Next comes a short out-stroke, during which 
2 fresh charge of air and gas enters the pump, whilst a return stroke 
compressing and finally firing this charge. completes the evcle. The 
pump has the thermodynamic advantage that the charge is expanded 
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down to atmosphere, which i is lost in the case of the ordinary gas 
engine. Figs. 3 and 4 show details of the gas hesd and valve 
box of one of the large pumps. 

The fuel for operating these pumps is ; supplied from a Dowson gas 
plant, consisting of four producers burning anthracite. The steam 
required is supplied from vertical boilers. 

. The pumps were constructed from the designs of the Pump & 
Power Co. by Messrs. Siemens Bros. Dynamo Works.. 


CORRESPONDENCE. 


e 
THE THEORY OF THE THOMPSON CABLE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : Unfortunately, I am not able at the ieai moment 
to give the time and thought necessary to reply fully to Mr. 
Béla Gáti’s letter in vour issue of 14th inst., as I am very 
shortly leaving London, but shell hope to find an opportunity 
to consider his criticisms later on. 

It does not follow because certain values of quantities 
inserted in an equation give negative results that therefore the 
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theory is “quite erroneous ” ; it: may simply imply that the 
conditions under which it holds good are not fulfilled. It is 
perfectly true that all theories of propagation of currents in 
cables will have to be reconsidered in the light of our recently 
acquired knowledge of the conductivity of dielectrics. Having 
regard to the now well-ascertained fact that the conductivity 
of dielectrics within limits is a linear function of the frequency, 
as proved in the investigations described to the Institution of 
Electrical Engineers a year ago in a Paper by me and Mr. Dyke 
“On the Power Factor and Conductivity of Dielectrics when 
Tested with Alternating Electric Currents of Telephonic Fre- 
quency at Various Temperatures " (** Journal " Inst. Elec. Eng., 
Vol. XLIX., p. 323, 1912), it 15 perfectly clear that no theorv 
of any form of telephone cable can be complete which assumes 
a Zero or constant dielectric conductivity. : | 
. If, however, we are bound to consider every problem in its 
most complete form in a text-book primarily intended for 
students, then it is clear that the pathway towards a compre- 
hension of general principles will be rendered much more 
difficult. It will, for example, be impossible to touch upon 
the theory of projectiles whilst neglecting the resistance of the 
air, or of the simplest machines whilst disregarding friction, or 
of the dynamo or transformer under the hypothetea) condition 
that permeability i I8 constant. 

Nevertheless, the theory of all forms of cable will lave to lio 
reconstructed in accordance with our present information on 
the properties of dielectrics.—I am, &c., 


London, March 17. J. A. FLEMING. 


CONCERNING THE NEUTRAL COMMUTATION ZONE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: Referring to the Paper by Mr. G. W. Worrall, which 

sppeared in your issue of January 17, 1913 (p. 715), and both 


Fra. 1. 


to the Paper by Prof. Karl Pichelmayer and to the letter of 
Mr. C. L. R. E. Menges, which both appeared in your issues of 
February 28, 1913 (pp. 973 and 976 respectively)—all three 
documents relating to the theory of commutation—I wish to 
submit the following remarks. 

The essential condition for perfect commutation to take 
place is that the sections undergoing commutation should be 
crossed by the same resulting flux both immediately before 
their being short-circuited and immediately after their short- 
circuiting being discontinued. 

The consequence of this point of view 1s that for commu- 
tation to be perfect in the special case of the continuous current 
machine, the essential condition is that the short-circuited 
sections should move in a resulting field equal to zero. 

Let us consider, for the sake of rigid accuracy, Fig. 1 relating 
to an armature admitting of one section per slot. In this 
figure, two sections adjacent to each other are represented by 
the geometrical ares of their ob the two sections being: 
a, b, c. d, c, f, a^ anda’, b’, c', d', e'. f, a”. - For commutation 

to be perfect, it is necessary that the av ae value 9i of the 
resulting field in the cross-hatched parts a, b, c, d, C, C, Ua’ 
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and the average value o, of the resulting field in the cross- 
hatched parts a’, f, e, d, y e', f/ a" should be such that 
Qi 9» 
2 

It must be fully realised that the average values 9, and 9, of 
the resulting field take into account the so-called leakage flux 
around the conductors of the short-circuited section. 

This theory leads to the conclusion that for commutation to be 
perfect, the resulting field o on what I have called ` the magnetic 
periphery " of the armature (represented in Fig. 2 by the cylin- 
drical surface A) and on that particular place where the sections 
undergoing commutation are located, should be equal to zero. 
The correctness of this conclusion has been shown by the 
experiments of Prof. Mauduit (see “ Bulletin " de la Société 
Internationale des Electriciens for January and February, 1913. 

The above theory I expounded as early as 1900 and 1901, and 
Mr. Menges, whose theory is very much alike, wrote an article 
in the “ Lumière Electrique," of August 10, 1912 (p. 168), in 
which he recognised my priority on the subject. 

It is natural that Mr. Menges, who invented the use of 
auxiliary interpoles, or of a compensating winding in the con- 
tinuous-current machine, should have arrived at this physical 
theory of commutation. Still, Mr. Menges is making a mistake 
of a mathematical kind when analysing the phenomenon of 
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commutation, and this accounts for the objections he meets at 
the hands of so many contradictors. Indeed, with an actual 
machine, the resulting field will not in many cases be exactly 
equal to zero. What will then happen ? 

The E.M.F. induced by the resulting field o in the short-cir- 
cuited sections will develop an additional short-circuit current 
liable to give an infinite current density as well as an infinite 
E.M.F. of self-induction at the very moment when the short- 
circuiting of each successive section 1s about to be discontinued. 

If we consider the ideal case of only one section being short- 
circuited without any other closed circuit in the neighbourhood, 
the above phenomenon should occur as soon as we get L 2 RT. 
This mathematical condition was first stated bv Mr. Paul 
Girault (see * Bulletin” de la Société Internationale des Elec- 
triciens for 1898, p. 163), and not by E. Arnold, as wrongly 
stated. In the above formula, L refers to the ful? self-induction 
coefficient of the short-circuited coil; it is a comparatively 
considerable term. 

But if we consider the actual case when there are several 
short-circuited sections at the same time and when there are 
other closed circuits in the neighbourhood (one of them being 
the general circuit of the machine), we must introduce a much 
smaller term than L in the formula, to wit. the ratio of two 
determinants A and A}, constituted by the different induction 
coefficients of all the circuits taken into account. A/A} is 
less than double the self-induction coefficient corresponding to 
the leakage between the two adjacent sections of Figs. 1 and 2. 


This point has been repeatedly and more emphatically brought 
to light by Prof. Liénard (^ Eclairage Electrique," of Julvy.1907) 


| by Mr. F. W. Carter (" Electrical World," for 1910, p. 861), 


and by myself (“Bulletin ” de la Société Internationale des 
Electriciens, for 1910, Vol. XII. (second series), No. 194). 
General determinants like A and A}, wer» introduced for the 
first time, and at the same date, by Mr. F. W. Carter and by 
myself. 

Although A/.A!, is considerably sma!ler than L, still the 
possibilitv remains of an infinite density at the very moment 
when the short-circuiting of each successive section is about to 
be discontinued, that is, if 92.0. 

As a conclusion, we must therefore say that although it is 
always theoretically possible to set up perfect commutation by 
making 9 —0, this setting up is, for all that, all the more pre- 


. * 1 . 
carious and delicate as the term 47 is smaller. 
AJ AN 


If Mr. Menges is willing to recognise this conclusion, and 1f 
his contradictors are willing to recognise the physical theory of 
commutation that I have been expounding for soveral years 
past, I believe that all these discussions about principles will 
come to an end.—IJ am, &c., 


Paris, March 5. M. Latour. 
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THE EFFECT OF THE MOON ON WIRELESS SIGNALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The fact that sunrise causes a decided drop in the 
intensity of wireless signals from distant stations is well known, 
but I have never seen it stated that moonrise has a similar 
effect, Noticing that two sudden drops in the strength of 
signals came just after moonrise started me on a more careful 
study of this effect, which I observed casually in November, 
timed in December and measured in January. In mid-winter 
in these parts, long-distance night signals will be strong and 
steady soon after sunset, and this gives the opportunity of 
observing the effect of moonrise while the moon is nearly full. 
The phenomenon is thus observable on the night after full 
moon and three more nights in each month. After this the 
effect disappears, as the moonlight gets much weaker. 

What happens is this: From 5 to 15 minutes after apparent 
moonrise received signals suddenlv decrease to one-thirtieth 
of original strength, gradually increase to almost their origina! 
strength, then suddenly drop again to the same minimum, and 
gradually increase again to a slightly lower strength than they 
were before moonrise. They then keep this strength until a 
few minutes after moonrise at the sending station (if it is to the 
west of the receiving station), and then recover to a value equal 
to or higher than the original. The time between the two 
successive drops is 9-5 minutes. 

This effect has been observed with the following stations: 
Yquitos, 1,800 metres, 870 miles to the west; Maniáos, 1,850 
metres, 360 miles almost due south: Trinidad, 500 metres, 
600 miles almost due north: and a station CDQ in com- 
munication with Trinidad, 600 metres. There is no marked 
difference in the time after moonrise, time between drops, or 
amount of decrease with the different stations. This suggests 
that the region from which the waves are received is the upper 
atmosphere directly over the receiving station, as if the effect 
took place between the stations, the time relations would be 
very different between Yquitos and Trinidad, moonrise being 
practically simultaneous in Boa Vista and Trinidad, and 
coming about 50 minutes later in Yquitos. The position of. 
my station is about Lat. 2-52 N, Long. 60-10 W, in the ex- 
treme northern part of Brazil, elevation about 200 metres. 
The country for about 70 miles all round is open and level, then 
closed in by dense forests and mountains on almost all sides. 

The aerial is 600 metres long, two wires, orientation N and 5. 
averaging about 5 metres above ground (about 12 above 
ground water), and the earth consists of several hundred 
metres of wire in the river Branco. The natural period 1s 
4.000 metres. At this season of the year (February) the 
following stations can be heard regularly: In the daytime, 
Manos, Marconi system, 360 miles south, 4,000 metres, about 


* 


50 kw., 30 to 40 times audibility ; and Porto Velho, same as 


Manáos, 720 miles south, 2 to 10 audibility. In th» night. 
Y quitos, Telefunken, 20 to 100 audibility ; Lima, 1,700 metres, 
Telefunken, 1,250 miles N.W., up to 10 audibilitv ; Santarem, 
Telefunken, 1,800 metres, 460 miles N.E., up to 20 audibility ; 
Manáos, 1,350 metres, Telefunken, about 5 kw., up to 375 
times audibility (average 200 audibility) : Cape Cod, Mass.. 
about 1,900 metres, 2,500 miles north, up to 15 audibility ; 
Sayville, .L.1., 1,800 metres, 25 audibilitv and 2.800 metres, 
10 audibilitv, 2,500 miles north. Theoretically, this antenna, 
120 times as long as high, should be extremely directive, but 
it docs not seem to be at a'l so, at least at night. I think that 
such an antenna may be considered as an ordinary open 
oscillator placed horizontally, which will receive best waves 
coming from directly above it. Any change in the atmosphere 
above the aerial which would change the angle of incidence of 
received waves would cause a change in the strength of signals. 

Imagining a reflecting surface above the antenna, the 
sudden ionisation at moonrise would destroy the definiteness 
of such reflection, disperse the waves, and so temporarily reduce 
the strength, until a new stable reflecting laver should be 
formed lower down, which would bring signals back to some- 
thing like their original strength. But I cannot see why there 
should be invariably two drops of signals. It is possible that 
these two drops mean that there are two stages in the increasing 
ionisation which take place at quite definite elevations, and 
that by careful study 1t may, by calculating from the time 
interval, be possible to ascertain the height of the reflecting 
(or diffracting) layers. 

Of course, refraction of the moon's rays, and their changing 
absorption by the quickly decreasing thickness of the atmo- 
sphere they traverse just after moonrise, must be taken into 
account. A possible basis for explanation lies in the fact that, 
on account of this varying thickness and absorption of the 


atmosphere, the ionisation would proceed from the upper, 


atmosphere downward, and the layers of equal ionisation 
would be neither vertical nor horizontal, but concave, with the 
front end in the upper boundary of the atmosphere, and the 
back end in the lower boundary of the ionised region, with the 
point of moonrise on earth somewhere between the two ends.— 
I am, &c., 

Amazonas, Brazil, Feb. 4. AUSTEN M. CURTIS. 


MAGNETIC INDUCTION IN A GROUP OF OBLATE. . 


"3 SPHEROIDS OF SOFT IRON.* 


BY S. R. WILLIAMS. a 


Tne author has previously pointed out r that the maximum elonga- 
tion of a steel rod in the Joule magnetostrictive effect, and the knee 
of the induction curve, occur at the same magnetic field strengths. 
If the change in length of the rod is due to the orientation of elongated 
elementary m3gaets, then the orientation of these same elements will 
produce in their turning charges in the magnetic induction. A model 
of the elementary magnets was made with a group of 27 oblate 
spheroids of soft Swedish iron arranged in the form of a cube 
with nine spheroids on a side. Paraffin was poured over them to keep 
them in definite position. A small secondary coil was placed around 
the spheroids and the whole placed at the centre of a large solenoid. 
To the secondary coil terminals a ballistic galvanometer was con- 
nected, whose deflections were taken as representing the total flux 
through the secondary. When the major axes of the spheroids were 
parallel to the magnetic field, the flux was greater than when the 
major axes were normal. It was also found that separating the 
spheroids decreased the magnetic flux. 

In the magnetisation curve of soft annealed iron and glass-har- 
dened steel the knee of the curve occurs at smaller field strengths for 
soft iron than it does for the steel. This suggests that the elementary 
magnets are not as free to turn in tho steel as in the soft iron, conse- 
quently a greater field strength is required to orient the elementary 
magnets in the steel than in the iron. If, then, part of the increase 
of B is due to the orientation of the elementary magnets, it follows 
that the knee of the curve will not occur at as low field strengths for 
hardened steel as for soft iron. Previous work has shown that the 
maximum elongation of hardened steel in the Joule elect occurs at 


* Abstract of an article in '' The Physical Review.” 


t “Phys. Rev.,” Vol. XXXIV., p. 258. 
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higher values of field strengths than it does in soft iron. If the 
change in length may be ascribed to the orientation of elementary 
magnets, there appears to be a most remarkable relation of 
phenomena. 

Certain steels when stretched in a weak magnetic field increase 
their magnetisation, but if stretched in a strong field lose in magneti- 
sation. The author explains this as follows: In a weak field the 
elementary magnets are turned more or less in all directions with a 
tendency to set with their longeraxes parallel to the field. If, now, a 
pull is applied. it helps to set the elementary magnets more nearly 
parallel to the field and so increases the magnetisation. On the other 
hand, in a strong field all the elementary magnets are turned with 
their longer axes parallel to the field and the effect of a pull is simply 
to separate the elements, which, as found experimentally with the 
spheroids, decreases the inagnetisation. 

Iron electrolytically deposited in a magnetic field shows aniso- 
tropic properties, i.e., the elementary magnets seenr to have been 
deposited with a definite orientation, and therefore the intensity of 
magnetisation has different values in different directions for the same 
field strength. The spheroids used in the experiments are a model 
of electrolytically deposited iron, which shows different intensities 
in different directions, and the ceolotropic property of iron is a pheno- 
menon which is to be expected at proper field strengths. 

In a summary the author says: (1) The results of the investiga- 
tion show that the orientation of the ellipsoidal elements does affect 
the magnetic flux, furnishing a possible explanation as to why the 
maximum elongation and the knee 6f the induction curve occur at 
about the same field strength. (2) The behaviour of the ellipsoidal 
elements shows that not only orientation but also the distance 
between the bounding surfaces of the ellipsoids affect the magnetic 
properties. (3) A possible explanation is also given of the œolo- 
tropic properties of electrolytically deposited iron. (4) An attempt 
has been made to show that because there are mechanical effects, 
there must be some hypothesis of magnetisation which will account 
for such phenomena. The ellipsoidal form of the elements appears 
to furnish this part, as the elements are oriented under the influences 
of the forces operative upon them and produce changes in dimensions. 
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THE G.E.C. AT HOME. 


——— 


The annual forgathering of the directors and staff of the General 
Electric Co., to which so many of their customers and friends aro 
invited, has always been one of the ‘ events " to look forward to. 
In past years the festive board has been the point upon which the 
company concentrated. and speeches, and perhaps a concert to a 
late hour. were the order of the evening. The growth of the com- 
pany and the rapid extension of its operations to the Oversea Domi- 
nions. not to mention many foreign countries. has so increased the 
number of its friends that to accommodate them at a dinner would 
seem almost impossible Whether or not that was felt to be the case 
this year, the 25th anniversary of the formation of the company 
has been celebrated in an entirely novel fashion Mr, H. Hirst, the 
chairman of the G.E.C.. conceived the idea of arranging an “ At 
Home " on so ambitious a scale that only the Royal Opera House. 
Covent Garden would accommodate the guests. In addition to the light 
refreshments, which it is usual to provide at such social gatherings. the 
tastes of the audience for music. song and dance were to be catered 
for by * turns " on the stage by the best variety artistes of the day. 
Not only were the most eminent electrical men of the time 
invited, but the long-service workmen, foremen and departmental 
staff of the company from London and the provinces were also 
present. Last, but not least. the men, who had been the sole guests 
of the G.E.C. in previous years. were to be asked to bring their wives 
or daughters to * see the show." That was the scheme in a nutshell, 
and, after many weeks of labour in organising. it was brilliantly carried 
through last Saturday evening. -Mr. Hirst must have felt supreme 
satisfaction in securing so many distinguished electrical and com- 
mercial men for the evening. The function. colossal though it was. 
was conducted from start to finish without a hitch, and on every 
hand was voted a triumph of organisation. There were no speeches, 
but it [must be remembered that the management were determined 
to fly in the face of precedent and conduct the evening on quite 
unique lines. There was not even an official reception, and no wonder, 
when 2.509 guests would have had to shake the hosts hand. But 
there was something which told more than many speeches could have 
done. The cinematograph was pressed into service to take animated 
views of what the G.E.C. is doing through the agency of its directors, 
staff and workmen, and the resulting films were thrown on tho 
screen during the course of the evening's proceedings. The first 
batch dealt with the uprising of the Witton Works from the bare 
fields to the present-day industrial town of 2,000 people. Scene- 
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in"the engineering. carbon and conduit works were shown, and in 
them many interesting productive operations, These views were 
given during the first half of the programme. In the second half the 
Osram & Robertson Works, Hammersmith. were the subjects of 
the bioscopic art, and seemed to appeal to the ladies, who followed 
the movements of the girl workers with the keenest interest. The 
fire drill, in which 2,500 workers ' got out " inside 24 minutes, was 
an exceptionally fine piece of work. In both sets of films the welfare 
work of the management among the employees was admirably de- 
picted, and we are sure was much appreciated by all who saw the 
pictures of tennis, cricket, football and bowling clubs, fancy dress 
dances and general athletics as indulged in by the workers. In this 
respect alone the evening was an education. The operations of the 
G. E.C. overseasin a score of countries were also depicted on the screen 
and followed with the utmost zeal by the audience. ‘The programme 
was provided by present-day music-hall artistes. and included the 
following :—' The Sunshine Girls, Wish Wynne, Ruth Vincent, Lydia 
Kvasht. Clarice Mayne. Harry Tete and Barclay Gammon. Tte 
special orchestra was under the direction of Mr. Herman Finck, 
Though carriages were ordered for 11:30. it was not until midnight 
that the National Anthem terminated the proceedings. i 
The general arrangements were in the hands of a committee, but the 
burden of the details was sturdily borne by Mr. Clifford Palmer, on 
whom devolved the task of organising manager. The committee 
can congratulate Mr. Palmer on a noteworthy achievement, for he 
handled a mass o* oittimes petty details with immense success, 
Among those present were: Mr. Hugo Hirst (chairman), Mr. 
E. G. Byng (vice-chairman), Sir George Moore (late Prime Minister of 
Australia), Sir John Taverner (Agent-General for Victoria), Dr. 
S. Z. de Ferranti (Past President of the Institution of Electrical 
Engineers}, Mr. W. Duddell (President of the Institution of Electrical 
Engineers), Mr. W. Slingo (Chief Engineer at the General Post Oftice), 
Mr. H. A. Colefas, K.C., Mr fA. Walter. K.C., and Dr. A. Liebmann. 
The company's commercial men travelled from Scotland and Ire- 
land to attend, and upwards of ten Colonial representatives were 
present. All the great towns, Birmingham. Manchester, Cardiff, 
Newcastle, Glasgow. contributed their quota of officials and workmen 
(ten years' service). 


LEGAL INTELLIGENCE. 


Geren 
Osram Lamp Patents. 


Before Mr. Justice Swinfen Eady on Friday lest, Mr. E. Lunge moved 
on behalf of the plaintiffs in the action of the Osram Lamp Works ( Ltd.) 
n ‘The Yorkshire Incandescent Electric Lamp Co. for an injunction 
to restrain alleged infringement of plaintiffs’ patents. 

Counsel said the motion had. siood. over for a fortnight to allow 
defendant to answer plainüitfs' evidence, but no evidence had vet been filed, 

Mr. Frost, for defendants, said his clients were the venders only of the 
lamps, which were made in Berlin. He was instructed that there was 
no infringment and his clients had been in consultation with the makers 
who had agreed to demonstrate to them the process of manufacture, and 
to permit an independent expert to witness the process. 

After some discussion, his lordship directed the motion to stand over 
until the first day neat sittings, 


National Telephone Co. v. Postmaster-General. 


On Friday the Court of Appeal (the Master of the Rolls and Lords 
Justices Buckley and Hamilton) agreed to fix (subject to anything part 
heard) April 15 for the hearing of the appeal and cross-appeal from che 
decision of the Railway and Canal Commissioners in this arbitration, 


— — a 


London Building Act. | 


The question whether an accumulator shed (erected by the Metropolitan 
Railway Co. for electric signalling purposes) came within the exempiion 
of sec. 31 of the London Building Act, 1894, although erected. beyond 
the building line, came before a Divisional Couri (Justices. Channel, 
Bray and Coleridge) on Friday last. 

Mr. MACMORRAN, K.C. (for the Metropolitan. Railway Co.) said his 
clients, who were appealing from a conviction by a Metropolitan magis- 
trate for an offence under the London Building Act, were given statutory 


powers to erect a ventilator in the fore-courts of two houses in. Euston- 


road, but when the railway was electrified a system of clectrie signalling 
was installed; the ventilator was removed and an accumulator shed 
erected, The County Council then alleged that the Company had no 
right to erect the shed bevond the building line without the sanction in 
writing of the Council, and that they had been guilty of an offence. It 
was now contended that they were exempted by a proviso ia their] S66 
Act and by sec. 31 of the London Building Act. The magistrate, how- 
ever, decided in the Council’s favour, and Mr. Macmorran argued that the 
imere fact that the ventilator was succeeded by an accumulator shed did 
not alter the fact that what was erected on the spot was something for the 


purposes of the railway, and although that was beyond the building line 
it was exempted. 

After hearing Mr. Daldy for the London County Council, the Court 
allowed the appeal with costs, holding that the shed as it held accumu- 
lators for electric signalling was necessary for the railway. and was, there- 
fore, within the exemption in the Building Act. 


County of London Electric Supply Co. v. J. Salomon & Co. 

On "Tuesday. Mr. Justice Bankes had this case before him for further 
consideration, The answers of the jury to the questions left to them 
were given in Tug ELECTRICIAN for March 24. | 

Mr. ATKIN, K.C.. said that his Lordship would not be further troubled 
with the case. Plaiiitf? abated £150 off the claim, and there would be 
judement for plaintiffs for £1.730. 5s. 6d., with costs. Certain money in 
Court would be paid out in part satisfaction. 


Battersea Borough Council v. County of London Electric Supply Co. 


On Tuesday Mr. Hughes, K.C. (for plaintiffs), mentioned this motion 
for an interlocutory injunction. to restrain. defendant. company. from 
breaking up the Council's streets in order to lay mains. He explained 
that the action raised an Important question of law under the London 
Etectrie Supply Act of 1908, but it was quite impossible for him to pro- 
ceed with his motion that day, as defendants had only just filed an affidavit 
which he had not had an opportunity of considering. * Counsel asked 
his lordship to fix a day early next term, as the matter was urgent, 

Sir ALFRED Cripps, K.C.. M.P. (for defendants), agreed that the 
question was one of law, and that it was important, but said that his view 
was that it had already been decided in his favour in a case tried by Mr. 
Justice Parker (now Lord Parker). It was a case in which defendants 
had to give eertain notices, which had been done. [f those notices were 
objected to they had to go before the Board of Trade. The company 
were quite willing to go before the Board of Trade, admitting that they 
were unable to proceed without the consent of that body. They refused, 
however, to give any undertaking pending the hearing of the metion. 

Mr. Justice Joyce fixed April 7 for the hearing of the motion. 


Watson, Marsh & Co. v. Claytons. 


In the Citw of London Court on Monday, before Judge Lumley 
Smith. K.C., and a jury, plaintiffs sought to recover £60. 3s. Sd. from 
defendants for supplying four Sunshine are lamps. Defendants paid 
£46. 17s. into Court, with a dental of liability. Platutitfs’ case was 
that defendants wanted “ blaze”? lamps exactly the same as those 
outside the premises of another firm, and they quoted £65 for that, 
but defendants said that was too much. Some alterations were made 
to reduce the price, and defendants had to wait three months for the 
lamps, as they came from ‘ the only place where things come from 
nowadays— Germany." Defendants had asked them to quote for 
£100 more work, bui that had been declined in the circumstances. 

Defendants pleaded that plaintiffs had never. completed. their 
work, and were not entitled to more than the amount paid in. The 
jury stopped the case, and. found for plaintiffs for the full amount. 


PARLIAMENTARY INTELLIGENCE. 


THE MARCONI AGREEMENT INQUIRY. 


In the House of Commons lasi Friday the following members of Parlia- 
ment were re-appointed to continue the inquiry into the circumstances 
connected with the negotiation and completion of the agreement between 
the Marconi Wireless Telegraph Co. and the Posimaster-General cen- 
cerningz the establishment of a cham of British Imperial wireless stations, 
to report thereupon, and as to whether the agreement is desirable and 
should be approved by Parliament :— 

Lord R. Cecil. Sir H. Roberts, Sir A. Spicer. Mr. Booth, Mr. Amery, 
Mr. G. Faber, Mr. Falconer, Mr. Gordon Harvey, Mr. Maemaster, Mr. 
Mooney, Mr. James Parker, Mr. Primrose, Mr. W. Redmond, Mr. Harold 
Smith and Mr. H. Terrell. 

The first meeting was ! eld vcsierday, Th irsday. 

The Seientifie Committee on. Radio-Telegraphy, appointed with Lord 
Parker as chairman, to advise the Postmaster-General as to systems of 
long-distance radio-telegraphy for the Imperial Chain, has examined 
several representatives of Government departments and of certain firms 
who desired to submit the range and capabilities of their respective 
systems, The Commictee have already visited. several Government 
wireless telegraph stations, 


CHARGES FOR THE TELEPHONE SERVICE. 


In the House of Commons on Thursday last, in reply to a question. 
the Postmaster-General stated that the charges for telephone service 
were sull under consideration, and he hoped the revised seale of charges 
would be announced within the next few months. 


British Legation in Feking. —!n the House of Commons in Monday, 
Mr. Touche inquired where the contract for the equipment of the British 
Legation in Peking with electric gencrating plant, &c., was placed. 

In reply. Mr. WEDGWwoonp BENN said the contract was placed, after 
limited competition amongst British firms, with Messrs. Siemens Brothers 
& Co. (Ltd.), of Westminster, The. amount of the contract was 
£11,572. 10s. The whole of the plant had been manufactured in Enuland. 
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A BIRMINGHAM PRECEDENT. 


A suggested amalgamation of the gas and electricity 
departments of the Birmingham Corporation was recently 
considered by the Council of that citv, and after a prolonged 
discussion the scheme was negatived by a large majority. 
The arguments for the amalgamation were based on the 
assumption that the two departments were supplving 
similar commodities—light, heat and power—and that coal 
was the raw material common to them both. Now we have 
. always admired Birmingham for its enterprise, especially 

in electrical affairs, but we are a little surprised to find it 
breaking out in this particular place. At any rate, we are 
pleased to note that the proposal did not come from the 
Electricity Committee, for we could not believe that Mr. 
CHATTOCK would show the white feather. It seems to us 
that scare 1s at the root of this strange proposal of the Gas 
Committee, for what other motive have thev, at back of their 
flimsy reasons, for the amalgamation? We imagine they 
have got a good hold of the idea of buving off their enemy 
before he becomes too powerful for them, or some other bad 
attack of fright must have seized them. However, now that 
the matter has been ventilated the thanks of the industry 
. may be extended to Birmingham for the sensible decision at 
which it has arrived. We would urge upon other great 
industrial centres where a similar proposal may be put 
forward to look back upon the example of Birmingham, and 
take warning thereby. The precedent established by the 


.| officials of the electricity and gas departments. 


, the country, save a good deal of valuable time and prevent 


many. misunderstandings on the part of the Committees and 
It should 
be understood from now on that amalgamation of the two 
departments is quite unnecessary. We have suggested on 
several occasions that there should be co-operation between 
the commercial sections of the two undertakings, but this is 
a very different matter from amalgamation. We think that a 
lot of useless competition would be avoided in future if an 
understanding is arrived at between the electricity and gas 
departments of municipalities on the subject of their 
respective sphcres of utility—say, the former to do the light- 
ing, cooking ar.d power business, and the latter heating and 
water boiling. But that, again,is not amalgamation or 
anything approaching it. As a matter of fact, at the present 
time the two undertakings can very well remain absolutely 
independent. What electricity does not do in the way of 
cooking it does in power supply, and what gas has lost in 
lighting and power it has made up in cooking and 
heating. In both cases the limits of competition, which 
spurs on to better and greater effort, have not yet been 
reached. When both parties arrive at that point, they will 
have reached common ground for compromise and concession. 
We venture to think, in spite of Mr. Councillor E. C. R. 
Marks and his friends in Birmingham, that that point is 
still in the dim distance, and the negativing of the proposal 
to amalgamate the electricity and gas departments by the 
Birmingham City Council is the strongest possible confirma- 
tion of our view. We again thank Birmingham for its 
important precedent. One of the arguments put forward 
was that the future prime mover for large electricity works 
would be the gas engine, but with this statement the steam 
turbine and boiler makers would.at once join issue. By a 
singular coincidence, Mr. FERRANTI said, at the. annual 
dinner of the Birmingham Local Section, that he had high 
hopes of his improved steam turbine for reducing the cost 
of the production of electrical energy, and such a statement 
from so eminent an authority should put increased zeal and 
energy into the turbine makers. It may be taken as being 
sufficient to demonstrate beyond doubt that the amalgama- 
tion of electricity and gas undertakings can not be supported 
on engineering grounds. Perhaps it may be taken as a 
sign of the times that in a large city like Birmingham the 
gas department is already looking forward to supplying gas 
to drive the engines of the electricity department. Maybe 
they appreciate, even at this early date, that their product 


decision of the City Council would, if followed throughout | is not suitable for direct use by the public, 
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CURRENT TRADE LITERATUBE. 


HEsLEY's Wirinc System.—We have received particulars of a 
‘new patented plug for fixing '' link " clips, saddles or protective 
covering to plaster, brick, marble, slate, stone, &c. The plug consists 
of a tube of stiffened fibres which expand when a screw is driven into 
them. It may be used in soft plaster, and after the making of a hole 
is simply pushed in with the thumb. A number of interesting tests 
have been made with the plugs in plaster and brick. and in the first 
place the plaster broke away with a 30 Ib. weight and in the second 
over 100 lb. pull was required to withdraw the plug. A new list, 
giving particulars and prices, may be obtained from W. T. Henley's 
Telegraph Works Co. | 
ALUMINIUM.—Three new leaflets are to hand from the British 
Aluminium Co.. dealing with collector bows. light railway feeders and 
aluminium fittings. The first mentioned are stated to have good 
wearing properties. low contact resistance and high current collecting 


capacity. is 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of John and Fredk. Mitchell, elec- 
trical engineers. 97, Stockport-road.. Ardwick, Manchester, and 58. 
Ashton Old-road, Openshaw, Manchester, will take place on March 27 
at the O. Rs, Byrom-street. Manchester. and the public examination 
on April 25 at the Court House, Quay-street, Manchester. 

John and Fredk. Mitchell (trading as Fred. Mitchell & Co.), elec- 
trical engineers, 97, Stockport-road. Ardwick, and 58. Ashton Old- 
road, Openshaw, Manchester, have been adjudicated bankrupt. 

A meeting to receive an account of the winding up of Express 
Cable Inventions (Ltd.) will b» held at 294. Charing Cross-road, 


London, W.C. 
BUSINESS NOTICES. 


Mr. G. Ellam, who has acted as branch manager of the supply 
department for the London district of the British Westinghouse Co., 
has been appointed assistant manager of the supply department at 
their headquarters at Manchester. Mr. F. Rook (late of Messrs. 
Baxter & Caunter) succeeds Mr. Ellam as London branch manager 
of the supply department at 179, Wardour-street, W. 


The partnership between Arthur 8. Dewhurst and Joseph Taylor 
electrical engineers, &c.. Soho Works. South-street, Heywood, have 
dissolved partnership. Debts by Mr. Taylor. 

Thos. H. Flamwell and Edwd. W. Shotton. mechanical and elec- 
trical engineers. Church Walk Works, Worksop, have dissolved part. 
nership. Debts by Mr. E. W. Shotton, who continues the business 

‘in his own name at the above works. 


Sale by Auction.—Messrs. Fuller Horsey, Sons & Cassell, 11, 
Billiter-square, London, E.C., announce the sale by auction in lots, 
cn Thursday, March 27, of the electrical rolling stock that has been 
in use for I2 months on the “ All-Red Route Railway” of the 
Festival of Empire at the Crystal Palace. See advertisement. 


Tramears for Sale.—Liverpool Tramways and Electric Power and 
Lighting Committee invite tenders for the purchase of eight single- 
deck motor tramcars and 15 trailer tramcars, two motor chassis com- 
plete and an incomplete motor-omnibus chassis. -Facilities will be 
provided for inspection and trial on application to the general 
manager, Mr. C. W. Mallins, 24, Hatton-garden, Liverpool See an 
advertisement. 


Plant for Sale.—The Electricity Committee of Glasgow Corpora- 
tion is prepared to receive offers for the purchase of some electric 
lighting plant, particulars of which are given in an advertisement. 
Further information may be obtained and facilities will be given for 
inspection on application to the chief engineer. Mr. W. W. Lackie, 
75, Waterloo-street, Glasgow. 

Patent Development.— The owner of patents Nos. 10,082/1909 
and 10,083/1909, relating to * Improvements in modern signalling 
apparatus," desires to grant licences thereunder. Applications to 
Messrs. Lloyd Wise & Co., Patent Agents and Consulting Engineera, 
10, New Court, Lincoln's Inn, London, W.C. 


BIBLE TITTEN 
ELECTRICITY SUPPLY. 
PLATA ETHER UE OU DADO AH QUUD 


| 
GENERAL. 

Barrow-in-Furness.—In regard to the strike of Corporation em- 
ployés which is at present in progress in this town, we are informed 
that, although most of the workmen in nearly all departments are out 
on strike, the whole of the men in the electricity department, with 
the exception of two or three casual labourers, who were inter- 
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fered with while at work, have remained loyal, in spite of desperate 
efforts on the part of agitators to get them to go out on strike. 

As a result there has been no interference of any sort with the electri- 
citv supply, and a number of the electrical engineering staff have been 
assisting at the gas works, which for the past few days have been largely 
run by officials from the various municipal departments. The gas supply 
has been maintaincd at a reduced pressure, but none of the gas street 
lamps have been lit since the strike commenced. Fortunately, however. 
most of the main thoroughfares are lighted by eleotricity, and the fact 
that the electricity supply has been maintained has, of course, made the 
inconvenience caused by the strike very much less than it would other- 
wise have been, Under ordinary ‘circumstances there is keen but 
friendly rivalry between the electricity and gas departments, but in'the 
present instance the former department is co-operating with and assisting 
the gas department in every possible way in the fight against the common 
enemy—the professional agitator. ` 
` Galashiels.—The Council in Committee have considered an elec- 
tricity supply scheme, estimated to cost about £31,000, but before 
coming to a decision it has been decided to consult the engineer and 
the Manufacturers’ Association. 


Haywards Heath.—An inquiry was held here on Tuesday into the 
application of the Mid-Sussex Electric Light &! Power Co. for a 
provisional electric lighting order for the district. There was some 
opposition to the site chosen for a generating station, and after 
hearing the evidence the: Hon. T. H. W. Pelham inspected tho 
localit y. 

Lytham.—4A Board of Trade inquiry was held last week by the 
Hon. T. H. W. Pelham into the applications of the Urban Council 
and St. Anne's Council for provisional electric lighting orders for 
the district. 

Mr. BaLFouR Browne. K.C., for Lytham, said the district afforded 
an exceptional field for electricity supply. St. Anne’s Council had 
offered to supply electricity in Lytham at 41d. per unit for 75,000 
units, 4d. per unit for 100,000 units, and at proportionate rates down 
to a minimum of 3d. per unit. Lytham Council thought the prices 
were too high, and in January, 1905, they entered into an agreement 
with Messrs. Foote & Milne to carry out the supply of electricity 
in the district. The firm got the necessary order, but they did not 
proceed, and the order lapsed. "The order was revoked in April, 
1912, and immediately afterwards the Council took the matter in 
their own hands, and he asked the Board to give preference to the 
Lytham application, 

Mr. J. H. Tonos. engineer, of Preston, who prepared the electricity 
supply scheme for Lytham, gave evidence as to the capital expendi- 
ture, estimated receipts, &c. 

Mr. Rost. HAMMOND gave evidence in support of Lytham's 
application. He said he was acquainted with the district, being the 
engineer for the original works at Blackpool. There were many 
small places like Lvtham which were conducting electricity works 
successfully, and he could recall no such seaside place without 
electricity supply. The site of the proposed Lytham works was a 
good one, and the works would not be a nuisance. It would be a 
mistake for Lytham to abandon their application for a provisional 
order ; it was quite possible for Lytham to generate electricity at an 
even cheaper rate than they could get it in bulk from St. Anne’s. 

Mr. J. AinscovuaH, chairman of Lytham Urban Council, and others 
gave evidence in support of the Lytham application. 

Mr. W. M. AckWonTH, for the Blackpool, St. Anne’s & Lytham 
Tramway Co., said they had been advised not to take current from 
Lytham under any circumstances; they had power to supply their 
own current, and the granting of that order would compel them to 
put up a generating station. 

The case for St. Anne’s was then presented by Mr. Hutchinson, 
K.C., and the inquiry terminated. 

Provisional Order Revocation.—The Board of Trade have revoked 
the Haydock Electric Lighting Order, 1905, as from March 6. 


Ramsgate.—The Council propose to install a complete system of 
electric fire alarms in the borough. 


Sidmouth.—The arbitrator appointed to fix the price to be paid 
by the Council for the undertaking of the Sidmouth Gas & Electricity 
Co. has issued his award, which amounts to £34,683. The com- 
pany’s valuers put the price at £49,000 to £50,000, and the Council's 
experts assessed the undertaking at £27,270. 


Southampton.—The Corporation have agreed to supply electrical 
ene-gy to a factory on the Western shore. 

The agreement to be for 15 years, the minimum consumption for the 
second vear to be 500,000 units, for the third vear 600,000 units, and for 
the residue of the term 750,000 units per annum, at 0-625d. per unit from 
midnight to half an hour after sunset, and 1-5d. for remainder of time. 

Truro.—A Board of Trade inquiry was recently held into the 
applications of the Corporation and the Truro Gas Co. for provisional 
electric lighting orders. 

The case for the Corporation was taken first. and the Mavor and Town 
Clerk, who gave evidence in support of the application, were cross-examined 
by Mr. Tyldesley Jones (for the company). Dr. J. A. Purves, who 
prepared the Council's scheme, put the capital expenditure at £8,000, 
the anticipated revenue at £1,152 for the first year and the expenses 
(including capital charges) at £1,060, 
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The engineer and manager of the Truro Gas Co. (Mr. S. J. Ingram) gave 
evidence, and put his estimate of tho capital expenditure involved at 
£7,535 and after five years’ working there would be a profit of £494. 

Mr. A. E. Brooks, «ngincer and manager of the Ascot & District 
Gas & Electricity Co. also gave evidence and the inquiry terminated. 

In reply to the assistant secretary of the Harbour Department of the 
Board (Mr. Gamham Roper) it was intimated that the Corporation would, 
in the event of the application for an order being granted, agree *o the 
insertion of the Winchester clause. 


Walsall.—Mr. E. M. Lacey, the consulting engineer, engaged by 
the Council to report upon the electricity undertaking, has visited 
the town, but his formal report has not yet been submitted. 

In regard to certain urgent questions Mr. Lacey has, however, given 
his opinion and he thinks that the action which the Electricity Committee 
has taken in connection with the immediate reorganisation of the power 
station staff was fullv justified by the condition of the plant. Notice 
should be given to all lighting consumers, who were not also power users, 
that the charges for electricity would be advanced from 4d. to 5d. per 
unit from next quarter day, and that no rents for meters would be charged 


from that date. Assuming only the normal increase in the demand for ! 


electricity the existing plant would be insufficient to carry them through 
the winter of 1913-14, and immediate steps should be taken to provide 
for additional boiler power, capable of raising not less than 20,000 Ib. 
of steam per hour. The cost of this addition, together with various small 
matters of expenditure, which he should recommend in his fina] report, 
would not exceed £4,840, but the expenditure was absolutelv essential 
for the economical operation of the plant and the order should be put 


in hand forth with. 
| LIGHTING NOTES. 


Barrack Lighting.—Negotiations are proceeding between the 
Edinburgh Electric Lighting Committee and the Colinton Tramway 
Co. as to the supply of electricity for lighting the barracks at Redford. 

By their provisional order the Colinton Company are entitled to get a 


supply at the boundary for their tramway at the same rate as ordinary 


consumers and the company claimed to supply energy for lighting at a 
rate to be fixed by them. "The Town Clerk has been instructed to object 
to the company's claim, as the Corporation think they should supply the 
energy to the military authorities direct. 

Bristol.—At the last meeting of Bristol City Council, Ald. Lloyd, 
the vice-chairman of the Electrical Committee, speaking on the report 
of the Finance Committee (which dealt with the general district rate) 
called attention to the fact that in the matter of street lighting it was 
proposed, with the help of the Electrica] Committee, to reduce the 
cost of electric lighting in the streets by £1,000 in the coming half- 
year, and he stated that no doubt there would be a similar reduction 
in the following half-year. That was a very satisfactory feature, and 
he believed there was a possibility of some other help in keeping down 
the rates coming from the same direction before very long. 

At a meeting of the Sanitary and Improvement Committee, held later 
in the week, the City Engincer reported that a letter had been received 
from the city electrical engineer (Mr. H. Faraday Proctor) setting forth 
suggested alterations in the charges for public clectric lighting, which, 
briefly, amounted to a reduction of the cost of the arc lamps by £2,000 

-per annum ; and the conversion of some 700 gas lamps to electric lamps, 
to which the current would be supplied free of cost. The scheme had not 
yet been approved by the Electrical Committee, and meanwhile he sug- 
gested the proposals be referred to the Works Committee for their con- 
sideration. ‘This was agreed to. 

_ At the Council meeting Ald. Pearson moved the adoption of a report 
from the Electrical Committee asking for authority to apply to the L.G. 
Board for sanction to borrow a further sum of £25,000 for the extension 
of mains, sub-stations and services. He remarked that his Committee 
considered that they would require the amount named for extensions of 
mains during the next few years. The resolution, having been seconded, 
was carried. 

Chatham.—The electric lighting of High-street was recently in 
augurated by the Mayor, Councillor W. Paine. 

The work of installation has been carried out under the supervision 
of the chief engineer of the Kent Electric Power Co. (Mr. H. B. Harvey). 
Owing to the narrow character of the thoroughfare it was decided to 
use high candle-power metal filament lamps in lanterns attached to 
span wires fixed across the street. "There are 23 specially-designed 
lanterns, each fitted with a 600 c.p. Osram lamp. with specially-designed 
lampholders to resist the vibration caused by the heavy traffic, and with 
rcflectors 2 ft. 6 in. in diameter. The lamps are provided withornamental 

 finials. 18 of the lamps are fixed to span wires attached to buildings 
on either side of the strect and five are attached to tramway standards. 

Of the 23 lamps, 11 will be switched out at midnight, and the remaining 
12 will be kept alight all night. The lights arc switehed on and off bv 
means of automatic time-Switches. The current is supplied from main 

cables laid underground. 


Newport (Mon.)—The lighting of Commercial-street is to be im- 
proved, and, as an experiment, central suspension lamps are to be 
used ; 56 lamps in various parts of the Borough are to be converted 
from gas to electricity. 

Picture Palace Lighting.—The new Angel Picture Palace, at 
Islington (London) which is claimed to be the largest in London, is 
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NOW READY. 


“THE ELECTRICIAN" ELECTRICAL TRADES) 
DIRECTORY AND HANDBOOK.—The 1913 Edition of 
the Big Blue Book is now ready, The published price is 
158. ; post free, United Kingdom, rss od. The volume 
brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable, as it has 
been completely and carefully revised, and it contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
facturers’ and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the 1913 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


fitted throughout with Pope's “ Elasta " wire lamps, varying from 
5 to 600 c.p. 
St. James's Palace.—4 sum of about £700 is to be expended within 


the next few months in improving the electric lighting arrangements 
of the State Apartments in this Palace. 


School Lighting.—Hull City Council have instructed the Educa- 
tion Committee to adopt electric lighting at the Laner-stroet schools. 

Tynemouth.—It has been decided to reduce the lighting tariff as 
follows :— 

Flat rate from 41d. to 4d. per unit, maximum demand system from 5d. 
and 2d. to 5d. and 11d., arc lamps from 37d. for a 6 ampere arc to 31d. per 
hour. Itisestimated that the alterations will entail a reduction in profits 
of about £660 per annum. lt is estimated that the profit of the present 
year's working will amount to about £1,250, which will go towards paying 
off the deficit (£1,600) still remaining on the undertaking. 


TRACTION NOTES. 
RAILWAYS, 

East London Railway.—The work of converting this line (which is 
about 5} miles in length) to electric traction has been practically 
completed, and it is anticipated that electrical working will com- 
mence on the 31st inst. 

The cost of the electrification has been provided by the Great Eastern 
Railway Co., who obtained powers to raise £90,000 for the purpose. 
According to the “ Railway Gazette," the work has been carried out under 
the supervision of the engineers of the South- Eastern, Metropolitan & 
Metropolitan-Disirict Railways, the first-named undertook the general 
renovation and maintenance, the second the automatic signalling and 
electrical equipment of track, and the third the lighting, pumping and 
provision of power. The usual type of Metropolitan Railway conductor 
rails and insulators is employed, and electrical energy will be supplied from 
the District Railway sub-station at Whitechapel and a new sub-station 
at Surrey Docks, The latter will contain nine air-cooled transformers, 
transforming from 11,000 to 365 volts, and three Westinghouse 300 kw. 
rotary converters, converting from 365 a.c. to 600 volts d.c. An 8-ton 
Babcock & Wilcox travelling gantry has also been installed. The auto- 
matic signalling is bv the McKenzie-Holland & Westinghouse Co. 


TRAMWAYS. 


Birmingham.—On Tuesday the Tramways Committee decided 
to purchase 40 additional tramcars. Some of them will be used on 
the Hagley-road route when the line is opened, and the others will be 
utilised to increase the existing serviees in the city. 

Bradford.—On Monday the formal opening took place of the 
extension of the municipal tramways from Wyke to Bailiffe Bridge, 
Brighouse. 

Dundee. —-Tho Tramways Committee recommend an increase of 
2s. per week in the maximum rate of pay of motormen and con- 
ductors, making the wages 32s, and 305. a week respectively at the 
end of the fifth vear. 

Edinburgh.—The Tramway Committee have been considering a 
proposal of the Colinton Tramway Co. for the construction of an 
electric tramway into the centre of the city. 

The Company has also offered to sell the whole of their undertaking 


to the Corporation, and the Committee desire to get powers to negotiate 
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with the company, and (if necessary) with the War Office and others. 
The company has decided to apply for a provisional order for powers to 
construct a line from Slateford via Fountainbridge to the centre of the 
city. . 

Hastings.—It is announced that the Board of Trade have intimated 
that the Dolter surface contact system of traction on the front will 
only be authorised for another six months. 


Leicester.—On Wednesday the tramways department ‘iit into 
service 10 '' pay-as-you-enter " tramcars on the Narborough-road 
route. 


Southampton.—The tramcars are to be sined with meters for 
checking the waste of current. and the offer of Ferranti (Ltd.) has 
been accepted to supply sufficient meters to supply the whole of the 
cars on the understanding that at the end of six months they be 
purchased at £3. 5s. each or returned without expense. 


RAIL-LESS, &r. 


Brighton and Hove Trolley Omnibus System.—The correspondence 
which has passed between Brighton and Hove on the question of 
the introduction of the rail-less traction on the through route between 
Portslade and Kemp Town, via Church-road, North-street, and 
St. James's-street, has been issued. 

Hove Council declined to enter into a joint conference at which dis. 
cussion would be limited to consideration of the trackless trolley system 
only.. Brighton replied that if they would not consent to discuss the 
trolley system as the only method of communication they would prepare 
the scheme themselves. Hove considered that unless the Board of 
Trade sanctioned a double-deck car, it was not to the interest of ciiher 
borough to carry out the trolley system, and that until such a car had 
actually been sanctioned it did not seem possible to decide on the style 
of the remainder of the equipment. The question of a conference be- 
tween the authoritics will therefore remain in absvanee for the present. 

Electric Motor Van.—Subject to the sanction of the Corporation. 
Glasgow Electricity Committee have decided to acquire an electrically 
propelled motor van for the conveyance of breakdown squads to 
wherever their services may be needed. and also for the distribution 
of electric fittings. The van is equipped with a storage battery, and 
it can be run for 40 miles at a charge of less than a penny per mile. 


POWER AND HEATING NOTES, 


Belfast.—The City electrical engineer (Mr. T. W. Bloxam) has 
been authorised to negotiate with Messrs. Workman, Clark & Co. 
for a supply of current for power. 

The firm require about 1,000.000 units per annum for their north yard” 
and probably they will take a similar supply for their south vard. 

In regard to the 120-ton electric crane which the Harbour Commissioners 
propose to erect, it is probable that the Trust will take the necessary 
current from the Corporation. 

Electric Pumping.— Durham Rural Council have recently adopted 

“electric pumping in connection with their scheme for providing an 
efficient water supply for the colliery villages of East Hetton, Cassop, 
Old Cassop and Quarrington Hill. 

The obstacle hitherto against a scheme for providing a suitable supply 
has been the cost entailed in pumping the water to the topof East Heiton 
village, but the advent of the electrie supply cable into the district has 
enabled the Weardale & Consett Water Co, having offered to provide the 
necessary supply, estimated at 30,000 gallons daily. The company pro- 
| pose to erect an electric motor and pump at Coxhoe and lay a 6 in. pip? 
from there to the present tank near Quarrington Hill, provided the 
Council erect a tank large enough to hold 90.000 gallons and enter into a 
suitable agreement. These terms have now been a: ‘cepted by the Council. 


Electrically-operated Laundry.—The new laundry of the Catholic 
Discharged Female Prisoner's Aid Societ y, Dublin. has been equipped 
in the latest and most up-to-date style. In addition to electric 
lighting and electric fans for ventilation purposes, the irons are also 
operated electrically and the institution is quite a model of its kind. 

Electricity in Collieries.—At the recent meeting of North's Navi- 
gation Collieries (1889) (Ltd.). it was stated that there had been some 
delay in the delivery of the electrical plant. but the erection was pro- 
ceeding satisfactorily, and when completed the company would 
derive considerable advantage through the increased power r and im- 
proved output of coal. 


TELEGRAPH AND TELEPHONE NOTES, 


[; Government Telephone Factory.—It is announced that arrange- 
ments have been completed for transferring the telephone works 
from Beeston to Birmingham, and the new buildings will be erected 
on land adjoining the postal telegraph stores in Fordrough-lane. 
Bordesley Green, The foundations are being prepared, and as soon 
as they are completed the factory will be erected. 

Telephone Agreement.—At Shoreditch (London) County Court 
last week it was announced, in the course of the hearing of an action 
by the Postmaster-Gencral to recover telephone rental from a sub- 
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scriber, that the Postmaster-General had instituted: a new rule under 
which he would accept three, instead of six, months' notice to ter- 
minate a contract for a telephone. 


FOREIGN NOTES. 


Argentina.—The “ Review of the River Plate " says work has been 
commenced on the construction of the electric power house at Genera! 
Pico (Pampa). 

Messrs. J. G. White & Co., the concessionaires for the construction 
of electric tramways in the citv of Santa Fé, have made arrangements 
for the Argentine Tramwav & Electric Power Co. to carry, out the 
works. 

Brazil.—4 decree was published on Feb. 19 authorising the open- 
ing of a credit for about £26,700 for the construction of a special 
telegraph line between the Federal capital, and Sao Paulo. 


Chili.—The Chilian House of Deputies has authorised a new call 
for tenders for the electrification of the first section of the State 
Railways, from Valparaiso to Santiago (117 miles), and the branch 
from Las Vegas to Los Andes (about 28 miles). Water power from 
the river Aconcagua will be used for the generation of electrical 
energy. 


Insulated Aluminium Cables.— The Paris Omnibus Co. have placed 
an important contract for aluminium armoured cables for tramway 
feeder networks. 

The cables will have cross-sections up to 1,000 mm? (1-55 sq. in.). and 
are for a pressure of 500 volts. The order comprises some 300 tons of 
metal, and is expected to show an economy of 8 to 10 per cent. compared 
with the cost of copper eables. Including cables already installed of a 
net weight ia aluminium of about 300 tons, the company's system now 
has in service or on order insulated cables emploving a total of 000 tons 
of aluminium. 

Italy.—The British Chamber of Commerce for Italy have inquiries 
from (1)a technical chemist who wishes to represent in Italy important 
British firms producing electrically produced steel ingots. Martin 
steel plates. &c., (2) an Englishman with experience abroad who is 
willing to represent in Italy British firms manufacturing apparatus 
for scientific and industrial requirements, and (3) a firm of engineers 
in Florence who wish to represent makers of requirements for the engi- 
neering and chemical trades. Communications to the Secretary. Briti-h 
Chamber of Commerce for Italy, 1, Via Innocenzo, Frugoni, Genoa. 

Uruguay.—The ^' Review of the River Plate " says the directors 
of the Uruguayan State electric light stations have presented their 
report to the Finance Minister for 1912. 

Subscribers increased 4,050, incandescent lamps 69,818, motors 1.411 
(8,113 H.P.) The output in 1910-11 was 12.266,440 units, in 1911 -12, 
16,281,410, and from July 1 to December 31, 1912, 11,209,771. > Net 
profit for 1910-11. was |. $556,566. and for 1911-12 $725.350. A con- 
siderable reduction was made during the past year in the tariff for power 
purposes, Amongst the new works carried out in 1912 were 151,778 
metres of underground cable for both high aad low-tension, 145.870 metre s 
of.aerial lines and 13 new sub-stations, 


MISCELLANEOUS NOTES. 


Exhibition.—A Laundry Exhibition. organised by the Society of 
Laundry Engineers and Allied Trades (Ltd.) will be held from March 
25 to April 5. at the Agricultural Hall. London. N. Particulars from 
Messrs. C. Cordingley & Co.. 27-33. Charing Cross-road, London, W.C. 


- Guide to Patents.— The 1913 (sixth) edition of their guide to Patents, 
Trade Marks and Designs has recently been issued by Messrs. J. S. 
Withers & Spooner, 323. High Holborn, London, W.C. This handy 
little work, which extends to 35 pages. has been carefully revised 
and contains much useful information on those Pon which inventors 
and engineers are usually interested in. — 


International Exhibitions.—The report of His Majesty s Com 
missioners for the International Exhibitions at Brussels, Rome and 
Turin (1910-17) has just been published. 

The publication, which runs into 364 pages, contains the report of the 
Commissioners on the three international exhibitions and also gives the 
reports of the Sectional Committees in charge of the different classes of 
exhibits. It will be remembered that these exhibitions were the first 
international exhibitions in which this country was officially represented 
in connection with the exhibitions branch of the Board of Trade, which 

came into existence in 1908. ‘The Roval Commission was appointed in 
March, 1909, to assist the Board of Trade in organising the British exhi- 
bits. Much economy of time and money to British exhibitors resulted 
from this collective action; large contracts for work or material were 
placed at a lower eost and economies were effected by the appoint ment of 
properly qualified representatives to act in the common interest of a 
number of firms, &e. The Commissioners comptain of the apathy of 
British manufacturers and many instances of superior foreign enterprise 
are cited. In order to ascertain whether the exhibitions had furthered 
the commercial interests of the firms who were represented at them a 
series of questions was put and in the main the replies were satisfactory, 

[n the case of the. Brussels Exhibition 32 per cent. of the exhibitors ob- 

tained '* good, tangible results," 33 per cent. were satisticd with the results, 
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and though the remaining 35 per cent. stated that they obtained no direct 
benefit, the Commissioners consider that it is scarcely fair to assume that 
| their expenditure was not justified. Of the Turin exhibitors 24 per cent. 
reported ‘definite tangible results," and 35 per cent. express themselves 
as satistied. On the whole subject of international exhibitions the Com- 
missioners observe that ** participation in an international exhibition.l ike 
other forms of advertisement, may lead to results which it is very difficult, 
if not impossible, to trace, and in considering benefits derived from an 
exhibit it should, therefore, be borne in mind that, although no actual 
merease in business may be traceable, abstention from the exhibition 
might have resulted in loss of prestige and consequent diminution of 
sales" Particular attention is also called to the value of the collective | 
exhibit which appears to be in much favour abroad. 

Social Events.—The annual dinner of Croydon Corporation elec- 
tricity department took place on the 8th inst. at the Grevhound Hotel, 
Croydon, the borough electrical engineer, Mr. A. C. Cramb, presiding. 

The Mayor, in responding to the toast. of the Corporation, said. the 
appointment of Mr. Cramb had been fully justified, and he was proud of 
the good feeling which existed between the chief and those who served 
under him. 
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Diesel Engines and A.C. Generators. 

Tenders will be received by the Secretary, Postmaster-General's 
Department, Melbourne, Australia, until noon May 14, for supply 
and erection, at the Darwin Radiotelegraph Station, of power 
generating station plant. Tender forms, &c., from the Com- 
monwealth Otftice, 72, Victoria-street, London, S.W. See an 
advertisement, 


H. T. Switehgear. 

Tenders are invited for the supply of h.t. Switchgear, with 
remote control, to the City of MELBOURNE. "Tender forms. 
specification, &c.. from the agents for the City Council, Messrs. 
Mellwraith, MeEacharn & Co. Propty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders to the Chairman, Electric 
Supply Committee, Town Hall, Melbourne, by 2 p.m. Tuesday, 
May 20. See an advertisement, 


Electrieal Accessories, Cables, &c. 


WicAN Electric Light Committee require tenders by March 31. 


for supply of Electrical Accessories (including carbons), Rubber 
Cables, Engine Room Stores, &c. 
Electrical Engineer. 


'Cable, Transformer and Switehgear. i 

WIGAN Electricity Committee invite denen for supply. 
laying and jointing h.t. 
armoured feeder Cable, Transformer and Switchgear. Speci- 
fications from borough electrical engineer (Mr. James Slevin) 
and tenders to town clerk (Mr. Wim. Hy. Tyrer) by March 25. 


Tramoear Tyres and Axles, Accessories, Overhead Material, &c. 
Wican Tramways Committee want tenders by March 31 for 
supply of Tramcar Tvres and Axles and Accessories, Brake 
Blocks, Overhead Material, Paints, Oils, &e. Specifications 
from the Tramways Engineer, 


, Electrical Fittings, &c. | 

Tenders are wanted by March 24 for six months’ supply of 
Electrical Fittings, &c., for the Midlothian and Peebles Dis- 
trict Asylum, ROSSLYNLEE. Formsof tender from the Clerk. 19, 
Heriot-row, Edinburgh. 


` College Lighting. 

Tenders are wanted for electric lighting work in connection 
with tho erection of the new buildings of the Royal (Dick) 
Veterinary College, at SUMMERHALL. Schedules from Mr. 
D. M'Arthy, 25, Fredcrick-street, Edinburgh. 


. H. and L.T. Cables, Transformer Switch Pillars, &c. 

BrackPooL Corporation invite tenders for the supply and 
delivery of h. and Lt. Cables, Transformer Switch Pillars and 
Accessories. Particulars from the borough electrical engineer, Mr. 
.. Chas, Furness, electricity WOERS WestCarlisle-street. ms 


Tramway Construction. ] - 

Loxpox County Council also require Eacnduss by l an. ApH 1 

for roadwork and platelaying of tramways in Bromley-road, 

from Rushey Green to South End, Catford, in Church-street, 

Dockyard-rails, and in High-street, Woolwich. Specification, &c., 
from the Chict Engincer, SPE: “gardens, N. W 


+e oxe 
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Specifications from the 


three-core paper and lead-covered 


| 
K 
| 
| 


All 


Coun. DENNING (Chairman of the Tramways ‘Commits » TA pro- 
posed the chairman and members of the Electricity. Committee, said hé 
had been trying a long time to get current for the tramwavs at cost price. 
The Electricity Commitiee was making too much profit out of the trams. 

Coun. UssEv. (Vice-Chairman of the Electricity. Committee) said 
some people (including Coun. Denning) looked upon engineers as philau- 
thropists. The cra ya depariments, like other Customers: would ‘ba 
treated fairly. XX 

Mr. CRAMB, in reply to the toast of his health, said wired conditions 
prevailed in all the departments of the undertaking and all the stat? did 
their duty most lovally. l z 


Unemployment Insurance.—The Umpire has dec ‘ded. thot eon 
tributions are payable by workmen employed by a firm of electric 
lift, crane and process machine makers, and engaged w holly or bay 
in dE. and fitting parts cf electric lifts. &c. 

Contributions are not payable by workmen employ ‘cd i in tlie run- 
ning sheds of a railway. and engaged in removing from beueath 
coaches, w ashing. assembling, replacing and charging electrical 


accumulators, in connection with railway carriages which are in usc. 


~ 


co 


TENDERS. INVITED. 


TT 


SE 


T 


—— 


| 
Cut-Outs, Service Boxes, Lamp Posts, Fuses, Feeder Pillars, &c. 
CROYDON Corporation want tenders by noon March 81 for 12 
months’ supply of House. Fuse Cut-Outs, Service and otber Boxes, 
Meters, Lamp Posts and Bracket Arms, h.t. and l.t.: Plug Fuses, 
Feeder Pillars, Carbons, &c. Specification from the Manager, 


Reconstruction and Re-winding of Motor-Generators. .. . 
LoNpoN County Council also want tenders by 11 a.m. April 3 
for Reconstruction and Re-winding of 17 Synchronous Motor 
Generators and three Induction Motor Generators Specifica- 
tions from the Clerk, Spring-gardens, S.W, uM 


Workshop Lighting. | 
West Ham Guardians want tenders by 10 a.m) April 3 for the 
electric lighting of Workshops at. Aldersbrook-road, Wanstead, 
Specification, &c., fram Mr. Wm. Jacques, 2, in court, }Lon- 
don, E.C. zi 


Cables, Conduits, Meters, ue Carbons, olore &c. 

SALFORD Corporation want tenders by noon. March 31" for 
supply of Cables and Accessories, Bitumen, Conduits, Meters, 
Carbon Filament Lamps. Carbons, Carbon Brushes, c.e. Motors 
and Starters. Castings, Steam Tubes and Fittings, Engine Room 
Stores, &e. Specifications, &c., from the Electrical E ngineer. 


Electrical Fittings and Sundries, &c. 

Isninaton (London) Guardians want ‘tenders by April 1 for 
supply of Electrical Fittings and Sundries, Ironmongery. ` &c. 
Forms of tender from the Clerk, St. John’s-road, Upper Hollo- 
way, N. 


Electrically Driven Boiler-Feed Pumps. ; 

Taunton Electricity Committee require tenders for supply of 
electricially driven Boiler-feed Pump. Particulars from the 
Borough Electrical Engineer. 

Electricity Department Stores. 

GILLINGHAM Electric Light Committee require: tenders b 
noon March 28, for 12 months’ supply of Sundry Stores, 
Specification, &e.. from the Borough Electrical Engineer, 


Tramway Construction. | 
Dover Corporation require tenders by 6 p.m. Aprit 7 | for con- 
struction of a double line of tramway. with overhead electric 
equipment, paving and other works in connection with the pier 
improvement scheme, Specification from Borough Engineer. 
Pumps and Electric Motors. 
York Guardians want tenders by noon April 5 for guy of a 


Decp Well Pump, two small Centrifugal Pumps, Electric 
Motors, Ke. Specifications, &c.. from the Clerk. 


t 


Tramway Department Stores. 


-- © Ironmongery. &c. 


SUNDERLAND Corporation want tenders by noon n Match 27 for 
-supply of Tramway Stores including E lectrical and Car Supplies, 
Form of tender.from the General Manager. 


Switches, Cut-outs, Meters, Cable and Junction Boxes, Wire, &c. 
WaLLAskEY Corporation want tenders by- April 12 fow 42 
months’ supply of Switches and Cut-outs. Meters, Cable and 
Junction Boxes, &e. Form of tender front: tho Electrical 
Engineer, a SA 
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Electric Lighting Sundries, &c. 
Tenders are wanted by March 26 for 12 months’ supply of 
Electric Lighting Sundries, &c., to the West Sussex County 
Asylum, CHICHESTER. Forms of tender from the Clerk. 


Electric Tramcars. 
Coventry Tramways Committee require tenders by 10 a.m. 
March 27 for supply of two double-deck top-covered Electric 
Tramcars. Tender forms from the General Manager. 


Cooling Tower, &c. 
HonNsEv Town Council require tenders by 4 p.m. March 31 
for supply and erection of Natural-draught Cooling Tower, &c. 
Forms of tender, &c., from the Borough Electrical Engineer. 


Joint and Service Fuse Boxes, Wires, Meters, Motors, &c. 
BoLrow Electricity Committee want tenders by noon March 
27 for 12 months' supply of Joint and Service Fuse Boxes, 
Wires, Meters, Motors, Starting Switches, Transformers, &c. 
Specification from the Engineer. 
Cables, Meters, &c. 
CoLwYN Bav AND CoLwyn Council require tenders by April 1 
for 12 months' supply of Cables and Accessories, Engine Rcom 
Stores and Meters. Forms of tender. &c.. from the clerk. © 


Copper Wire, Poles, Insulators, Transformers, Wattmeters, &c. 

RzarNA (Saskatchewan) City Commissioners require tenders 
by noon March 29, for supply of Weather-proof Copper Wire, 
Cedar Poles, Cross-arms, Insulators. Transformers. Wattmeters, 
Arc Lamps, Underground Material, Fire Alarms, &c. Specifica- 
tions from Mr. E. W. Bull, Superintendent of Light and Power, 
Regina. - 

A.C. Generators and Engines or Turbines. 

SwIFT CURRENT (Saskatchewan) City Council want tenders by 
March 31 for supply of one 200 kw. and one 400 kw. a.c. 
Generators, direct coupled to high-speed vertical engines, or 
Horizontal Turbines. 


Underground Conduit System. 
MONTREAL City Council require tenders for construction of 
first section of the Underground Conduit System, the main ducts 


consisting of earthenware conduits 34 inches square in groups of | 


15 and 20 sections. with groups of three sections of 34 inches 
fibre conduit for service wires, &c. Particulars from the 
Engineer, City Hall, Montreal. 


E.H.T. and L.T. Three-phase Switchgear. 

SHANGHAI Municipal Council invite tenders for the supply 
and delivery f.o.b. British port of e.h.t. and Lt. Three-phase 
Switchgear for sub-stations, Specification, &c., from Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s-gate, Westminster, 
S.W., to whom tenders in duplicate are to be sent by noon 
Thursday, April 3. 

Pumping and Electric Lighting Plant, &c. 

The Eaypt1an PuBLic Works MINISTRY require tenders by 
noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation 
for auxiliary power and light for the pumping station (motive 
power to be crude oil engines), travelling cranes and weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps. and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant. Economisers and Steel Chimneys. Conditions of tender 
&c., from Sir A. Webb, Queen Anne’s-chambers, W estminster. 


Generating Plant and Distribution System. 

The Director of the Section of Municipalities and Local Com- 
missions (Ministry of the Interior), Cairo, will receive tenders 
until noon, March 31, for the installation of Electric Light at 
DAMIETTA, including Generating Plant and Distributing 
System (transformers, h.t. cables and low-pressure aerial lines). 
Specifications from the Ministry of the Interior, Cairo. ' 

Electric Tramway and Power Supply Concession. 

The Kokanp and ANbDIzHAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for u Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the tuwn authorities having the 
right to acquire the undertaking after 20 years, The conces- 
sionaire will also have the right to supply electrical energy for 
industrial purposes. Tenders by July 14. 

Concession for Lighting. 

LoaNDA (Portuguese W. Africa) municipal authorities require 
tenders by April 17 for a 20-years’ Concession for Lighting the 
town electrically, Conditions of tender (in. Portuguese) can 
be seen at 73, Basinghall-street, London, E.C, 
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Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VaALPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London,W. 


l HU N T I N 
TENDERS RECEIVED AND ACCEPTED. 


TREO DATA 


Sizmens Brothers Dynamo Works (Ltd.) have obtained a contract 
for the supply of '* Wotan " drawn wire and carbon filament lamps 
for the ensuing 12 months for the County of London Asylums. . 


Brighton Corporation are recommended to accept the tender of the 
Tudor Accumulator Co. for a storage battery (including one year's 
free maintenance at £2,703) There were 16 tenders from eight 
firms. 


Southampton Council have accepted the following tenders for 
annual supplies to the tramways department :— 

Armstrong, Stevens & Son, bolts and nuts, £498. 2s. 3d. ; Wm. Dibben 
& Sons, tools, £64. 8s., drills, £53. 3s. 3d. ; H. J. Holt, iron screws, 
70 per cent. off list; brass ditto, 55 per cent. off; Whitworth dies, 
£46. 2s. 6d. ; Lankester & Sons, iron and steel, £88 ; castings, £52. 7s. 6d; 
magnolia metal, £66. 3s. 9d.: McWhirter, Roberts & Co., waste, &c., 
£69. 6s. 3d., hack saw blades, £14. 13s. 6d. 


Kensington (London) Guardians have accepted the tender of the 
Sun Electrical Co. (at £20. 12s.) for the annual supply of electric 
fittings, 


King’s Lynn Corporation have accepted the tender of Holdsworth 
& Sons for the supply and erection of a Lancashire boiler, economiser 
and pipe work, at £957. 5s. 


Norwich Council have accepted the tender of A. Wilson for the 
supply of a two-cylinder electric motor driven air compressor for 
the New Mills power station, at £421. 10s. 


Whitehaven Council have accepted the tender of the Bastian 
Meter Co. for the supply of 5-ampere meters. 


The tender of the Maschinenfabrik Augsburg-Nürnberg has been 
accepted for the supply of 75 electric cranes for the warehouses in 
the Port of Buenos Ayres at $1,190 (gold) each, and six sets of spares 
at $550 each. 


Government Contracts.—The following contracts were placed by 
the British Government departments during February :— 

Admiralty.—Hawkers Limited, India Rubber, Gutta Percha & Telc- 
graph Works Co., MeGeoch & Co., Mechan & Sons, Plaver & Mitchell, 
Reid Bros., Engineers (Ltd.) and Spagnoletti Limited, bells, bell fittings, 
gongs, &c. Edison & Swan Co., General Electric Co. and W. McGeoch 
& Co., lamp-holders and insulators. British Union Lamp Works, British 
Thomson- Houston Co., Cryseleo, Edison & Swan Co., General Electric 
Co., Rugby Lamp Co. and Pope’s Electric Lamp Co., incandescent lam ps. 
Evered & Co., Edison & Swan Co., Gabriel & Co., General Electric Co.. 
Mechan & Sons, W. McGeoch & Co., Player & Mitchell, David Shanks & 
Co. and Spagnoletti Limited, brackets, pendants, &c. 

War Office.—Altas Carbon & Battery Co. and Siemens Bros. & Co., dry 
cells ; F. R. Butt & Co., X-ray outfits ; Malcolm & Allan, electric lighting 
of officers! houses, Tid worth. 

Crown Agents for the Colonics.—Western Electric Co., switchboard 
meter equipment ; Britannia Engineering Co., dynamo sets; W. T. 
Henley's Ter ‘graph Works Co., cable ; Shropshire Iron Co., bronze and 
copper wire ; T. Bolton & Sons and Elliott's Metal Co., copper wire. 

General Post Office.—British L.M. Ericsson Mfg. Co. and International 
Electric Co., protective and telephone apparatus; British Insulated & 
Helsby € ‘ables, telegraph and telephone apparatus and cable ; Crystalate 
Mfg. Co., Edison & Swan Co., General Electric Co., London Electric Wire 
Co. & Smiths, Siemens Bros, & Co. and Spagnoletti Limited, telephone 
apparatus; Johnson & Phillips, telephone cable; A. Bruce & Co., Boulton 
& Hav wood, J. P. Corry & Co., R. Grandidge and R. Wade, Sons & Co., 
creosoting ; Albion Clay Co., stoneware ducts; Bailey, Pegg & Co., 
Bullers Limited, Baker & Co. and Hightield Foundry Co., ironwork ; 
Westminster Engineering Co., power plant and wiring at Malin Head 
wireless telegraph station ; Marconi's Wireless Telegraph Co., stecl masta 
at Valencia wircless telegraph station ; Western Electric, Co., telephone 
apparatus and exchange equipment, Leith ; ; alterations and additions, 
Mayfair Exchange, London ; information desks and alterations at City 
and Central Exc hanges, London; Peel.Conner Telephone Works, telc- 
phone exchange equipment, Barnsley and Helensburgh. 


Canadian Contracts.—The Canadian Chamber of Commerce in 


= 


T 


London (Northumberland.avenue, W.C.) asks us to state that a 


nuniber of municipalities and other purchasing bodies in Canada 
have arranged to furnish the Chamber with early notice of any 
appropriation which may,be made for constructional and other 


' purposes where it is " practicable, forthe British manufacturer to 
, compete. 


The Chamber is prepared fo receive the names of British 
manufacturers who desire to compete for Canadian trado. 
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PATENT RECORD. 


— mm 
SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 


compiled by Messrs. MEWBURN, ELLis & Pryor, Chartered Pateni Agents, 70 and 72 
C hancery-lane. London, W.C. 


Whenever the date applied for differs from the date on which the application was lodged a 


the Patent Office, the former is given in brackets after the title. 


1912 SPECIFICATIONS. 
1,186 BguTELL. Appliances or means for mcunting incandescent electric lamps and 
reflectors therefor. 
3.736 Korytowsk!. Electrically-operated doors. 
3,742 Broxam. (Russische Akt. Ges. L. M.Ericsson & Co.) Apparatus for transmitting 
automatically to a distance indications of the operative positions of devices, 
3,917 Ges. Siemens & Co. Process for forming a copper coating upon articles of carbon. 


(6'4 11.) 

4,073 J. Stone & Co. & Darker.  Blectricalinstallations for lighting, heating and venti- 
lating railway carriages and for similar purposes. 

4,090 Perry. Electrically-heated cooking utensils. 

4,099 ASHFORD. Self-starting apparatus for internal-combustion engines of the multi- 
cylinder type. 

4.140 KemmericH. Regulation of the speed ofe electrically-driven ring-spinning 
machines. (18 2/11.) 

4.187 B.T.-H. Co. (Noegeerath.) Dynamo-electric machines of the homopolar type. 

4,264 Munro & R.E.T. Construction Co. Sockets cr bases of trolley poles for electric 
traction systems. 

4,590 KEMMERICH. Regulation cf the speed of electrically-driven ring-spinning ma- 

. Chines. (19/8/11. Addition to 4,140 12.) 

4,592 Morcan CRUCIBLE Co. & Grant. Brush-holders for dynamo-electric generators 
or electric motors. . 

4,933 Worsnop. Miners’ electric lamps. 

5,560 REGNART. Holders for electric candle lamps. 

6,275 Brown. Telegraphy. 

Relates to telegraphic relay apparatus, the object of which is to eliminate or reduce 
the effects of steady or slowlv-varyine currents occurring in transmission from one 
relay to another, and yet enable signals of comparatively long duration to be correctly 
reproduced. For this purpose a condenser or transformer ìs inserted in the circuit 
that connects the two relays which effectively shuts off steady or slowly varying 
currents from traversing the sending-on relay, but also causes the currents corre- 
sponding to siznalling currents of comparatively long duration to fall off rapidly in 
strength. To avoid this means of correction are applied to the local circuit of the 
sending-on relay. Where the sending-on relay is of the suspended coil type such 
means may comprise a second coil mavable with the suspended coil. and a combina- 
tion of resistances and inductances for regulating the time rate of rise in strength of 
the local current. 

6.555 WIGHTMAN. Electric signal for use on locomotives. 

6,864 JAMES SLATER & Co. (ENGINEERS) Ltp. & ALLENSSY. Electric radiator. 
8,997 JOHNSON. Telephone exchange systems. 

10,545 B.T.-H. Co. & WEpwonsg. Protective devices for electric distribution systems. 

Relates to protective devices on electric distribution systems for disconnecting 
faulty sections of the main without disconnecting the supply from any distributing 
point. Accordingly resistances or reactances are located at the distributing points 
in series with the line and between switches for the purpose of obtaining discriminating 
action between the switches for isolating only a faulty section of the feeder. 

11,792 B.T.-H. Co. (G.E. Co) Electrodes for arc lamps. 

19,218 Kovacs. Electric safety fuses. 

20.914 Sıemens Bros. & Co. (Siemens & Halske Akt. Ges.) Device for controlling 
electric circuits in a determined order. 

Relates to a controlling device for electric circuits and consists of a relay having 
two or more retarding devices to enable the movement of various spring contacts 
connected in the circuits to take place at different intervals of time, the retarding 
F being operated part of them upon excitation and part of them upon release 
of the relay. 

21,162 WEINBERG, SCHREINER & Buetzer. Electric shock-protector for umbrellas. 

21,739 FRIEDRICH Dietz (Firm or). Electrodes for galvanic cells. (259/11.) 

21,831 BERGMANN ELEKTRICITATS WERKE AKT. Ges. Safety devices for the cables or 
overhead conductors of direct and alternating-current installations. (25:29.11.) 

Describes means for automatically disconnecting a faulty length of a cable or over- 
head conductor of a direct or alternating-current installation. At the two ends of 
each section of the conductor artificial neutral points are formed, connected together 
by an auxiliary insulated conductor connected to the main conductors through relays 
orthelike. The changes in the normally equal potential differences between the main 
conductors and the auxiliary conductors, induced by the breaking down of the insu- 
lation, are used to release switching devices at the ends of the section. 


TT 


COMPANIES’ MEETINGS AND REPORTS. 


South London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Tuesday, Mr. J. ATHERTON 
in the chair. | | 

The SECRETARY (Mr. H. H. Boyer) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN said : You will agree the results of the year have been 
very satisfactory, the lamps added to the circuits during the year being 
the equivalent of 22,585 35-watt lamps, and is the largest increase we 
have had since the year 1908. The total lamp connections at the end of 
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26,886 StRow. Electric arc lamp specially applicable for cinematographic or other pro” 
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FINANCIAL MATTERS. 


TERTII HEATED RADO HUI OTIO 
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the year amounted to 273,306 (since increased to over 286,000), and I am | 


glad to say that nearly 40 per cent. of this increase is due to new lighting 
connections. As I pointed out in my speech last year, we then hoped that 
the influence of the metal filament lamp in depressing our lighting 
revenue had been overcome, and I am pleased to say that our expectation 
has been realised. The power side of the company's business has also 
made very satisfactory progress during the year, and nearly 650 H.P. of 
additional motors have been connected to the mains, bringing the total 
up to 4,600 H.P., and the units sold for power were again practically equal 
to the units sold for lighting. "The result of these additional connections 


is an increase in the units sold of 520,631, and the total units sold for the ` 


year amount, to 5,000,118, as compared with 4,479,487 in the previous 
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jections, 
27,501 VANDERVELL & Mipctey. Electric switchboards. l 
27.969 ScutEssLER. Telephone recsivers. (Divided apolication on 4,407/12. Feb. 21.) 
28,233 GAMPER. Apparatus for facilitating the packing of magnetic material. [(30.12/11. 
Addition to 4,077/11.) : 
28.518 WeHRLIN. Process for preventing the generation of chlorine gas in cases where 
Sea water penetrates into the interior of electrically-driven vessels. (25/3/12. 
. Consists in the admixture with the sea water in the vessel of such substances, for 
instance, ferrous sulphate, hyposulphite of soda, &c., as will combine with the chlorine 
gas at the moment of its electrolytic or chemical production. 
28,519 WEHRLIN. Method and means for protecting electric accumulators from flooding 
by sea water, (25/3/12.) 
1913 SPECIFICATIONS. 
2,184 SIGNAL*GESSELLSCHATT, Receiver for submarine signalling. (30,'11 12.) 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed. 


January 27, 1913. 


2.139 WoRRaALL. Combined automatic locking device and detachable lamp-cap for 
locking bayonet type electric lamps and the like to their holders. * 
2,146 cia Terminal connections for aluminium and similar conductors. (16/2/12, 
) 


2.165 WiELGoLASKI. Methods and apparatus for prcducing elongated electric arcs.* 

2,184 & n SIGNAL GES.M.B.H. Receiver for submarine signalling. (30,11 & 18/12/12 

ermany.)* 

2,193 Piso Devices for closing and disinfecting telephone mouthpiecss and cther 

articles. 

2,214 WigLGoLASKt. Method and apparatus for the production of elongated electric 

arcs for the treatment of gases.* R 
2,215 Brock. Disinfecting apparatus for telephones and the like. (13/3/12, U.S.)* 
January 28, 1913. 

2.233 Wuipp, Bourne & Wuipp. Remote-controlled electrical circuit-breaker. 

2,238 WATKINS. Electrical condensers of the variable type. 

2.247 RIDDALL & Furneaux. Metal-sheathed insulated electric conductors. 

2,261 McKay & Dorey. Electric thermal control for use in connection with electrical 

heating, cooking and ventilating apparatus. 

2.269 JOEL, SEN. Electrodes for electric accumulators, (Divided application on 

24,443.12. 25/10.) 

2,295 gar Commutators for controlling electrically-operated mechanism. (9/4/12, 

ermany.)* 

2,302 Katz. S:lecting devices for telephone systems. | (29/1/12, Germany.)* 

2,325 DEANE. Electrical cables. 

January 29, 1913. 

2.332 SHOWELL & BENNETT. Electric sounding recorder. 

2,356 Homes. Electric lamp holder. 

2.361 CLEMPSON & MURRELL. Automaticrelay. 

2,363 GRIFFITHS & WizARD Dust Extractor Co. Electric-driven vacuum cleaning 

apparatus. 

2.372 ATTWATER. Electric safety lamps for mines. . 

2,3 Process making alkaline gelatinous electrolyte. (8/10/12, U.S.)* 

2,397 RickgTs. Telephone systems. (Addition to 4.282 11.)* 

2,402 GaLLoway, jun. Electric batteries. (1/2/12, U.S).* 

2,409 Sıemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Selecting de- 

vices for telephone and other systems. . 
2,417 B.T.-H. Co. (G.E. Co., U.S.) Measuring instruments. 
2,418 B.T.-H. Co. (G.E. Co., U.S.) Electric controllers. f 
23 FiBLD. Connecting an electric cable to the detonator wires of mining cartridges. 
4 FiELD. Connecting electric conductors to terminals, 
i January 30, 1913. 

5 Riprncs. Electro-thermostats. 

9 HuNTINGTON. Suspenders for electric cables and the like. 

3 Harr. Electric lighting sets for motor cars, motor boats, and air craft. 

.466 CRUDGINGTON & WAKELAM. Tramway and the like rails. (Addition to 646/11, 

469 Simon, Rosperts & CHADWICK. Storage battery charging. 

71 SrPiNELLI. Arrangement for the static transformation of three-phase alternating 
current into one-phase alternating current having the treble frequency of the 
primary current.* 

2,486 Marks. (Electric Smelting & Aluminium Co., U.S.)* Proc:ss for producing 

di-calcium phosphate. 


year, or an increase of 11-6 per cent., and the revenue obtained has been 
increased by nearly £4,000. The costs of production have increased by 
£1,587, and the gross profit by £2,321, as against £1,774 in 1911. The 
largest increase in expenditure has been for coal, due to the abnormal 
price which this is now commanding, and which constitutes a heavy tax 
upon all industry ; and, again, we have spent more moncy in advertising 
our business and putting more men on the road, money which has been 
well spent, as is proved by the additional lamps, motors and other appa- 
ratus connected to the company’s mains during the vear. Adding to- 
gether all the items of expenditure under the revenue account, the sum 
total is £20,859, which works out at the very satisfactory figure of Id. 
per unit sold, as compared with 1-03d. in the previous year, this result 
being again one of the best obtained by any of the companies supplying 
electricity in the metropolis. Capital expenditure during the year 
amounted to £17,312, principally incurred for the new turbine and the 
change-over to the two-phase system. 

Our sales department continues to grow apace, and we have decided to 
open central showrooms in onc of the main thoroughfares in our area of 
supply. The total amount available for distribution is £28,472. 10s. 7d., 
and out of this sum we have provided £6,000 for depreciation on plant 
and machinery. The item of £2,574. 2s. for renewals representa princi. 
pally the value of the first generating set installed in the works, and this 
has been disposed of to make room for the new 2,000 kw. turbo-alternator. 
After providing for dehenture and other interest accrued, &c., there 
remains £15,183. 4s. 11d., out of which the board recommend a dividend 


s" 


300.000, built np almost entirely ont of revenue. 
our plant is kept in the highest state of working eflictency out of revente, 
rand we have less than an ; verage depreciation to provide for, because a 
“Jarseamonnt ofthe old and depreciated plant was entirely renewed out 
E the funde obtained from: the compensation money paid by London 
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on the ordinary shares at the rate of 51 per cent. per annum, an increase 
of 1 per cent. over the preceding vear's distribution, and in view of the 
enhanced price of coal and other difficulties with which we had to contend 


during the vear, we think the shareholders will agree that thi» is a very 


satisfaetorv result. This result has been brought about bv a great deal 


“of hard work by vour staff. You owe all this to vour staff, and pariicu- 


larly to vour general manager, Mr. H. W. Sprunt, and those who have 
assisted him in the hard work of vour business, now move (he adoption 
of the report and accounts and the dividends therein recommended. 

Mr. BUSH seconded ‘the resolution. 

Mr. HORACE BOOT congratulated the company on its success com- 
pared with any other undertaking in the adjacent district. In. South 
Lambeth there were a great many large factories which the other com- 
pany: had not vet been able to tackle, but he felt perfectly un that they 
in this compauy, under the valuable experience of Mr. H. W. Spiuni, 
their general manager, would be able to tackle ihis ee There 
could be no question whatever that they would derive much more revenue 
by the adoption of the two-phase supply system. 

The Rov. J. B. CLARKE said he noticed that a certain number of 
de bentures had been issued during the past year, and he would like to 
ask the terms upon which they had been issucd. He believed in interest- 
ing people in the district in the company by inducing them to. take 
shares or debentures, and he instanced the wisdom of the policy im this 
respect which was followed out by the late Sir George Livesey, the chair- 
man of the South Metropolitan Gas Co, 

Mr. R. A. BUSH asked whether the company was adopting the svstem 
of the free installation of fittings like some other companies were, he 
believed, doing. 

The CHAIRMAN: We did start it but it did not pay us, 

Mr. SPRUNT : We have got seven canvassers now, all working for 
the company and for no one else, and all active and energetic. 

The CHAIRMAN said that as far as the debentures were concerned, 
they could offer those to anybody, local people or others who desired to 
take them. If local people, shareholders or other. people in South 
Lambeth, wanted the debentures they would be willing to allot them to 
them at par. As. to the price of issue. the sum the company reecived 
was £99 per cent. net. They were sold to a broker, and he was entitled 

his usual commission, with the result that the net return. to the 
company was 99 per cent. for each £100 debenture, 

The resolution. was then unanimously adopted. 

' Resolutions approving the divide nds, re-electing the retiring directors 
and re-appointing the retiring auditors were carricd, and a he ‘arty vote 
of thanks tothe chairman, directors and staff brought the procee dines toa 
C ‘lose, 


Metropolitan Electric Supply Co. (Ltd.) 


The twenty-sixth ordinary general mecting was held on Tuesday, 
under the presidency of Mr. W. HARRISON CRIPPS. 

The SECRETARY (Mr. E. Cunlitfe Owen, C.M.G.) read the notice 
convening the meeting and the auditors report. 

The CHAIRMAN: It is alsays difficult for a chairman to explain 
why it is that a dividend has been diminishing, but no apology is required 
this vear for the increased dividend as the reason is clearly set out in the 
report. During the vear the capital expenditure, which at the end of 


. 1911] was £1,989,831. had reached £2,103,996, a direct increase of £51,208 
“and an indirect increase of £62.860, total increase £114,165. 


The cross 
revenue amounted to £202.182, against £182,622 in. 1911. 
£19,060. © Working e: ponses wer» DROSO aca net. $88,004, incre e> 


: £11,081, showing a balance to the credit of revenue, before providing 
depreciation, of £103.096. 
- depreciation and reserve, which now amounts to £297,355, carrying to 
“net revenue £83,096. 
"ments and other receipts, brings the total to £94,314. 
debenture and other interest and preference dividend. there remains 


From this £20,000 has been set aside for 


This, with the balance forward. interest on invest- 
Dedue ‘ting 


£46,762. An interim dividend at the rate of 4 per cent. absorbed £20,000, 


‘and the directors now recommend a balance dividend of 4} per cent. for 


the half vear, requiring £22,500, and leaving £4.262 to be carried forward. 
The increase in the capital account for the vear of £114,104, of which 
the cash actually spent is only £51,208, has been expended chic ‘tly on the 
extension and consolidation of our western area. The difference in the 


| two amounts is due to the fact that we took over the Acton undertaking 


for a period of 42 years, lock, stock and barrel, and along with it the 


obligation of the debt and sinking fund for the amount spent by Acton 


: District Council; less what they had already repaid. Therefore; we became 
Viable to pay interest and sinking fund on the unredeemed part of their 
loan, this amounting to £62,866, and this item being a capital charge, had 
to be shown m our capital account. Our extra revenue of £19,500 (the 


"jJargest inercasein one vear since parting with Marylebone), after providing 
‘tie working cost of £11,000, leaves us £8,500 as net increase, and we trust 
* vou will consider this satisfacto v. 


In connection with wo king costs there 
are two items, coaland rates, over which we have no control, and both show 
serious dnercases, “We have added the satisfactory amount of £20,000 
to reserve and depreciation. compared. with only £15,000 two years ago 
sand £417.000 last vear. bringing it to the substantial total of nearly 
| would add that all 


County Counc in taking over our Sardinia-street works. In considering 


the amount to be divided, the directors considered the sharcholder s after, 
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increase. 


providing this extra sum for reserve, were entitled to a small immediate 
benefit from the successful working of the year, and we look cheerfully 
forward to the future prospects of the company, The increase in con- 
nections last year was equivalent to 71.267 h.c. p. (30 watt) lamps, and 
we have now the largest number of lamps connected in the history of the 
company, exceeding 1,000,000. In 1910 we had 573 new consumers 
connected, in 1911 614 and in 1912 859. In 1910 our gross revenue had 
gone down by £1,630, in 1911 there was an increase of £9.885, and in 
1912 an increase of £19,500. Our increase in net revenue in 1910 was 
£66. in 1911 it had increased by £163, and in 1912 it was £6,480 more than 
the previous year. We have entirely overcome the effect of the intro- 
duction of the metal filament lamp. and our increase in units supplied 
was nearly half a million, or over 5 per cent. The extended use of elec- 
tricity for cooking is making good progress. [ have myself had ex- 
perience of cooking apparatus, and in the carly days this was certainly 
inefficient. Fam pleased to say that with one of the new ranges, which I 
have had in work for cight or nine months, not the slightest trouble has 
been given, and for cleanliness and comfort it is not to be beaten I have 
gone carefully into the matfer of accounts, and I can say that, with the 
present price of coal, I have saved considerably by using electric current 
for all my cooking; and with my own experience, and with the know- 
ledge of others, E think it will probably be a wise policy on the part of the 
manufacturers or suppliers to undertake the keeping of a cooking range in 
repair for the first six months, in order to afford time for a cook to gain 
experience in its use and remedy any defect arising from inex perience. 
It is during this first six months that the ordinary kitchen maid is apt 
to find trouble. 

london County Council has, during the past vear, had a committee 
sitting with regard to the future of electricity supplv in London, and have 
invited representatives of some of the companies, We do not know what 
the outcome may be of this, but any co-operation which would be of 
mutual benefit to both suppliers and consumers will be carefully con- 
sidered. Some complaint is made by consumers that they are paving 
too much for their current. 1t is only fair to the electrical undertakings, 
whether companies or councils, to say that consumers arc obtaining their 
supply of current in London at a cheaper rate than in almost any capital 
in the world. 

In concluding, T desire to express the directors? high appreciation of the 
work done by the staff, and they would especially thank Mr. Highfield, 
the engineer and manager, and Mr. E. Cunliffe Owen, the secretary, for 
their invaluable services. Also our accountant, Mr. Bishop. who after 
23 vears! service is about to retire ; I feel sure vour good wishes will go 
with him in his retirement. And we wish to thank the large number of 
our employees who have always shown the utmost lovalty to the com- 
pany, and the large majority of whom have been in our service for a great 
number of vears. 1 now move the adoption of the report and accounts, 
and the declaration of the dividends referred to therein. 

Sr JAMES PENDER seconded the resolution. 

The CHAIRMAN, in reply to questions, said the fact that one parti- 
cular supply company paid a larger dividend. or that its shares stood 
very high or very low, meant nothing in itself, unless they studied the 
historv of that particular undertaking, When the Metropolitan Com- 
pany disposed of the Marylebone undertaking it could not be expected 
to be fully employed immediately. There were many things that had 
to be taken into consideration. 

The resoluiion was then adopted unanimously. 

Resolutions re-electing the retiring directors, reappointing the auditors, 
and according a cordial vote of thanks to the chairman, directors and 
staff, brought the mecting to a close, 


Direct Spanish Telegraph Co. (Ltd.) 


The sixty-first ordinary general meeting was held on Monday, 
Sir Jous DENISON-PENDER, K.C.M. G., in the “chair. 

The SECRETARY (Mr. Fred. Thos, Preddle), having read the notice 
convening the meeting and the auditors’ report, |. 

The CHAIRMAN said: It is very gratifying to your Board 
to be able to report an increase in the traffic receipts of nearly £3,000, as 
compared with those for the vear 1911, and J am pleased to be able to 
inform you that the traffic from Jan. I up to the present date shows a 

slight increase over that of the corresponding period of 1912. The 
accounts of the Direct Spanish Telegraph Co., I think, are about as clear 
as any accounts put before shareholders. At the same time it may be of 
interest to you to have one or two of the items given in further detail. 

The working expenses are £1,079 in excess of those for the year 191], 

made up of salaries, expenses at stations and other small fluctuations. 
As mentioned in the report, no tetiap ion of the Company's cables has 
taken place during the vear 1912, and this has enabled the Directors to 
place the sum of £11,000 to the reserve fund, which they consider good 
policy in view of the very heavy expenditure they were obliged to incur 
in 191 in connection with the extensive renewal work on the Bilbao cable. 
: must also be remembered that it will be necessary to realise some of the 

Company's securities to enable us to redeem the existing debentures in 
June, 1914. These securities, which stand in the Company's books at 
their cost price of £83,956, show a considerable depreciation, amounting 
to something over 16 per cent., or £13,750, which has to be deducted from 
the amount shown in the balance-sheet. After paving forinterest on, and 
redemption of debentures, interest on the amount outstanding in respect 
of the work on the Bilbao cable, carried out in September and October, 
1911, which I have already referred to, and transferring the sum of £11,000 
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to the reserve fund, we are able to recommend the payment of the usual 
dividend at the rate of 4 per cent. per annum on the ordinary shares and 
the fixed dividend at the rate of 10 per cent. per annum on the preference 
shares. The balance of £548 odd is carried forward. I] now move the 
adoption of the report and accounts, 

Mr. FRANCIS ALEXANDER JOHNSTON seconded the motion 
which was carried unanimously. 

The dividend was then approved and the retiring directors and the 
auditors were re-appointed, and a vote of thanks to the chairman, 
directors, officers and staff brought the proceedings to a close. 


Bournemouth & Poole Electricity Supply Co. (Ltd.) 


The sixteenth ordinary general meeting was held on Thursday last, 
Mr. AvMoR H. SANDERSON presiding. 

The SECRETARY read the notice convening the meeting and the 
auditors’ report. 

The CHAIRMAN said: The issued capital is exactly as in 1911. 
Sundry creditors on open accounts and bills pavable amount to £14,825, 
and are considerably more than balanced by sundry debtors. £1,761. 13s. 
has been added to leasehold and special redemption accounts as uxual. 
The slot meter reserve, £2,671. 13s. 8d., has been transferred to these 
accounts, the amount now standing to credit thereof being £19,096.65.11d. 
Loan account stands at £30,500, compared with £24,000 last vear. 
Reserve for depreciation stands at £34,703. 1s. 2d. On the assets side 
capital expended in respect of orders amounts to £469,577. of which 

9,371 was expended during the past vear. The gross amount expended 
was £11.051, and the difference is accounted for bv machinery written off. 
As in previous years, by far the largest portion of the eapital expenditure 
(£7,834) has been spent on mains extensions, The item of sundry 
debtors and suspense accounts (£31,426) is largely made up of consumers’ 
accounts due and payable at Dec. 31 last, and most of these have since 
been collected. l 

You will note a satisfactory increase of £4,224 in receipts from sale of 
current and meter rentals, The decrease of £368 in trading account is 
not due to any falling off in volume of business done nor to any set back 
in the progress of that department. The explanation is that we have 
this year debited to this account larger sums in respect of standing 
charges, with the object of placing the account on the soundest possible 
basis Interest and dividends receivable, less income tax, £8,043. 11s., 
shows an increase of £1,590, mainly due to the increased return on our 
company’s holding in the Richmond Company, which is a satisfactory 
feature. On the debit side there is an increase of £2,358 in the items of 
coal, cil, waste, &c., and some other small increases and decreases. The 
item of superannuation fund for the benefit of the company’s officers and 
staff was dealt with in 1911, and although it involves a substantial con- 
tribution on the part of the company, it is an item which will commend 
itself to shareholders, and. is much appreciated. by those whom it is in- 
tended to benefit. We, of course, suffered considerable expense and loss 
from the coal strike. Your local directors, Dr. Hosker and [, together 
with our chief engineer, Mr. Ingram, had a very anxious time while the 
strikes lasted, but now that the trouble is over, we have at least the satis- 
faction of believing that the steps we took to cope with the difficulties 
as they arose were the best which could have been taken. under the 
circumstances, The continuity in supply of current throughout. our 
extensive area. was not affected in the slightest degree by the strikes. 
The general progress of our business has been quite satisfactory during 
the vear. The applications for supply during 1912 amounted to 613 kw., 
compared with 534 kw. in 1911, and the units sold were 3,338,425, 
acuinst 3,078.316, being an increase of 8 per cent. 

It affords me much pleasure to refer to the paragraph in the directors? 
report, which announces the election of our old friend Mr. H. B. Renwick 
to a seat at the board of this compar y and his appointment as managing 
director. [ feel sure I am expressing the voice both of the shareho'ders 
and the directors when I sav that we all are most grateful to him for his 
most valuable services for many vears past. We have also appointed 
Mr. W. D. Brightman, previously local secretarv, to be the sec retarv of 
the company, and I take this opportunity of expressing the appreciation 
of the board of his untiring efforts to promote the success of the company 
during the 15 vears he has filled the office of local secretary. We have 
also appointed Mr. McQuown as London secretarv, and from mv inti- 
mate knowledge of that gentleman s usefulness and efficiency [ am sure 
we shall derive great benefit from his services in that capacity. I now 
move the adoption of the report and accounts. 

This was seconded by Dr. J. ATKINSON HOSKER, and oarried 
unanimously. 

Resolutions approving the dividends, re- -appointing the retiring 
directors and auditors, and according a hearty vote of thanks to the chair- 
man, directors, managing director, chief engineer, secretary and staff- 
brought the proceedings to a close. 


British Insulated & Helsby Cables (Ltd.) 


l "The annual meeting was held at Liverpool on Monday, Di. E. K. 
Museratt, the chairman, presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said the profit for the year amounts to £218,394, compared with £188,258 
for the previous vear, an increase of £30,136, which may be considered 
most satisfactory, particularly as during the year the company's opera- 
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tions were considerably hampered by the coal strike. The improvement 
is largely due to increased turnover, the company having participated 
in the general trade prosperity of the year. ‘The good results have been 
obtained, not through extraordinary profits or volume of business in any 
one department. I especially refer red to the item of £44,416 in the 1911 
accounts, being the expenditure during that vear on increased plant and 
machinery, and I pointed out the desirability of this expenditure to meet 
the prospects of increased business. The results have amply justified the 
course taken. The sale of our Liverpool works to the M dtimatie Tele- 
phone Co. lias been comp eted, and we consider the holding we have in 
that company is likely in the future to prove a valuable asset. AS we 
are not to be called upon this vear for the payment under our cuarantce 
of any sum in respect of div idend on that company’s preference shares, 
and as this is their first year’s trading, this is most satisfactory. As to our 
own business, so far this year the company’s order bock is in a most satis- 
factory condition. The prospects of trade generally continue good, and 
it ix expected now that the Government have taken over the telephone 
system of the country, a considerable demand will arise for the extension 
of telephone work generally, and we can with confidence look forward to 
getting a fair share of the work. 

With regard to the profit and loss account, when we add the balance 
brought from 1911, we have available for all purposes, £282,045, out of 
which has been paid £5,315 directors and trustees! fees, &e. After 
placing £20.000 to depreciation of buildings, plant and machinery, 
£20,000 to reserve, £8,500 to special reserve, £5,000 to debenture stock 
redemption, £36,000 to patents and goodwill, and after paying debenture 
interest, preference dividend, and interim ordinary dividend (amounting 
to £82,500), there remains available a balance of £104,230. We recom- 
mend a further dividend of 6s. per share, making a total distribution for 
the year of 10 per cent., leaving £74.230 to carry forward, an increase of 
last vear of £10,580. The £5,000 again placed to debenture stock 
redemption fund can be looked upon as in addition to ordinary reserve. 
It will be seen that after crediting the amount reccived from the sale of 
plant at our Liverpool works, and debiting the amounts expended during 
the year at our Prescot and Helsby factories, the amount nowstands at 
£619,489, comparing with £641,876 last year. In this connection 1 would 
sav that the directors are following the policy of judiciously extending 
the company’s manufacturing plant in accordance with the demand and 
the direction that returns the best profit. In last vear's balance-sheet 
the amount against patents and good wil! was £71,500 ; we further reduce 
this by £36,500, leaving the amount standing at £35,000. At one time 
this item stood at £251,672, that this sum has been reduced to £35,000, 
and if business continues good it is the directors’ wish and intention to 
extinguish the item altogether. 

The value of stock, and work in progress, has increased by £65,838. 
due partly to the increased price of raw materials, as well as to the in- 
creased volume of manufactures in progress, Sundry debtors has 
increased by £106.148 during the vear, for similar reasons. Investments 
after writing off £8,500 now sta: nd at £614,077, against £552,193 last 
year. The position has, however, improved during ‘the vast vear, owing 
to the fact that though we have obtained £120,000 ordinary £1 shares in 
the Automatic Telephone Co. our investment account has only increased 
during the 12 months by £61,884. 

With regard to the Midland Eleetric Corporation for Power Distribu- 
tion (Ltd.). in which this company has a substantial interest, a further 
marked improvement has taken place, their net tevenue for the past 
vear, after. paving debenture interest, having increased from. £2.5009. to 
£12,843. The present issue of Midland Electric Corporation debentures 
falls duc in June next, and it is proposed to re-issue these, together with 
a further amount, so as to provide a substantial sum for future extensions 
of that company’s operations, necessitated by the growing demands for 
electric energy in that district. It is proposed that vour company should 
continue the same guarantee with regard to the new issue. As, however, 
the Midland Company's profits have been continually improving, and are 
sufficient to cover the interest on the whole of the proposed increase of 
debentures, it is not contemplated that this further guarantee will in 
effect cost our company anything. . 

With regard to the Electric Supply Co. of Victoria, in which we are 
particularly interested, there is a further considerable improvement in 
the position. We have credits at various banks—principally abroad— 
of over £14,000, against an overdraft on our own bankers at home of 
over £73,000. I need hardly sav that the good results shown by the 
report and balance-sheet would not have occurred. without the hard and 
intelligent work of our general manager, Mr. Sinclair, along with the most 
loval co-operation of the other principal officers of the company. Mr. 
Nisbett, Mr. Brotherton and Mr. Bates with their assistants, and. Mr. 
Kerfoot, our secretary, always serves us well. The directors also. wish 
to acknowledge the zeal. energy and goodwill of theemployces generally, 
Without whose co- -operation the above satisfactory results could not have 
been Pra J now move the adoption of the report and accounts. 

Mr. J. S. HARMOOD BANNER, M.P., seconded the motion, which, 
after a br t discussion, was carried unanimously. 

Resolutions approving the dividend, re-electing the retiring directors 


and re-appointing the auditors were then unanimously approved, 
A cordial vote of thanks to the chairman and directors brought ..tho 
meeting to a close. : 4 


AIRDRIE & COATBRIDGE TRAMWAYS 00.—The total revenue for 1913 
was £16,183. 15s. 7d. The traftic receipts amounted to £15,780. Tbs. 9d. 
an increase of £3,669, 12s. 10d. over 1912. After providing for all ex- 
penses (including £750 for debenture interest, and setting aside £1,200 to 
renewals account) the surplus is £4,231. os. 6d., making, with £463. 8s.2d, 
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brought forward, a total of £4,744. 13s. 8d. "The directors recommend 
that £1,200 be placed to reserve, and a dividend at the rate of 5 per cent. 
per annum on the preference and ordinary shares, leaving to be carried 
forward £1,207. 13s. 8d. | 

BRAUNTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the first 
annual meeting last week the directors’ report stated that the net revenue 
account showed a profit of £81 for the past vear, and payment of the 
5 per cent. preference dividend was recommended. and £29. 15s. 6d. has 
been written off the formation expenses and the balance (£21. 8s. Id.) 
carried forward. There are 85 consumers connected, and the prospects 
were verv good. 


OLYDE VALLEY ELECTRICAL POWER CO.—Dr. J. Mackenzie who 
presided at the meeting last week stated that the net profit for the past 
vear was £24,718. ls. 9d., and with £3,647. 4«. brought forward, the 
disposable balance is £28,365. 5s. 9d. It was proposed to transfer 
£12,500 to contingency fund for depreciation, &c.. and to carry forward 
the balance of £15,865. 5s. 9d. He said that the business continued 
to show steady progress, and the number of new contracts recently 
closed and in course of negotiation justified the expectation that that 
progress would be maintained. Contracts for supply showed an increase 
of 5,000 H.P, during the half-vear. The directors were authorised 
to issue the remaining £300.000 of capital in the form of 30,000 6 per cent. 
cumulative preference shares of £10 each. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.— The gross receipts for 
the half-year ended Dec. 31 were £3,867, or £93 less than for the corre- 
sponding period of 1911. The expenditure increased by £177. After 
providing for debenture interest, the available balance was £853, out of 
which the directors recommend payment of the usual half- vearly dividend 
on the à per cent. preference shares, which will absorb £475, leaving 
£378 to be carried forward, | 


DURHAM COLLIERIES ELECTRIC POWER CO.(LTD.)—At a meeting of the 
debenture holders on Monday it was decided to approve the scheme of 
arrangement made with the Neweasile-upon-Tyne Electric Supply Co. 
Mr. A. W. Tait, who presided, said the net result would bs that the 
debenture holders would get £28 in fully paid shares of the Newcastle 
Company for every £100 of debentures. An independent expert had 
reported that it would be necessary to increase the present output of the 
Company from 24,000,000 units to at least 35,000,000 units per annum to 
pay the debenture interest. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—<At Dec. 3l, 1912. 
the equivalent of 131,253 8 c.p. lamps was being supplied, an increase of 
7,104 8 c.p. over those connected in 1911. The profits have been reduced 
by the high price of coal during the vear, the charges under this head 
being £1,128 more than for the previous 12 months. Including receipts 
from hired installations thr profit for the three undertakings amounts 
to £15,785. 10s. 8d., and with £354. 198. Lid. brought forward, and 
interest and installation profits, and after allowing for interest on deben- 
ture stock and dividend on preference shares, the balance is £9,427. 5s. 9d. 
An interim dividend at rate of 6 per cent, per annum has been paid on the 
ordinary shares and the directors have carried £6,073. 9s. 10d. to depre- 
ciation fund, and they recommend payment of a dividend at the rate of 
6 per cent. per annum (less tax) on the ordinary shares for the half-year 
(making 6 per cent. for the vear), which will require £1,500, leaving 
£353. 15s. Lid. to carry forward. 


GREENOCK & PORT GLASGOW TRAMWAYS CO.—The total revenue for 
1912 was £43,383, an increase of £4,267 over 1911, and with the balance 
brought forward the surplus is £14,368. It is proposed to appropriate 
£1,772 to sinking fund, and £1,200 to reserve to pay the dividend on the 
5 per cent. preference shares, and a dividend ai the rate of 6 per cent. 
per annum on the ordinary shares, carrying forward £995. ie 


NEWMARKET ELECTRIC LIGHT CO (LTD.)— During the vear ended 
Dec. 31, 1912, the quivalent of 772 33 watt lamps were connected to the 
maius, making the total connected at the end of the year 27,811 lamps. 
Applications for a further 430 lamps have been received this vear. The 
profit on the year's working. added to £10. 6s. 4d., brought forward, 
amounts to £2,569. 4s. 8d., which, after providing for debenture and other 
interest (£745. 6s. 3d.) leaves £1,823. 18s. 5d. The directors recommend 
payment of a dividend of £4 per cent. ; that £700 be carried to reserve 
for renewal of plant, and that the balance be carried forward. 


RHONDDA TRAMWAYS CO. (LTD.)—For the vear ended Dec. 31 the 
balance at credit of revenue account is £18,680. After deducting rent to 
Rhondda Council, debenture interest, sinking fund for redemption of 
debentures, interest on loan, &c., the balance is £2.778, and with £1,198 
brought forward the sum available is £3,976. The directors recommend 
the placing of £2,000 to reserve and renewal account, carrying forward 
£1,976. It is estimated that the profit was adversely affected to the extent 
of £6,500 by the coal strike, and by the strike of the company's drivers 
and conductors in May. ‘The company is promoting a Bill to enable it to 
serve a large and increasing colliery district about six miles from Tony- 
paudy on the trolley omnibus system. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD )—At 
the recent mecting the directors reported that the connections had risen 
from 57,901 8-c.p. to 63,505 8-c. p.. an increase of 5,604 8-c.p. The result of 
the vear's trading (including £29. 19s. 3d. brought forward) was a protit 
of £5,760. 4s. 9d., and, after paving interest on debentures and outstand- 
ing accounts (£3,003. 17s. 10d.) the balance is £2.756. 6s. Ild. The 
directors recommend payment of a dividend at the vate of 21 per cent. for 
the vear, which will absorb £17,000, that £1,700 be placed to reserve, 
leaving £56. Gs. Ild. to be carried forward. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ANGER MANUPACTURING & SUPPLY CO. (LTD.) (127,703. Reg. 
March 12, capital £2,000 in £1 shares, to acquire from J. E. Anger and 
G. H. Anger the invention of an automatic brake adjuster and of improve- 
ments in apparatus for automatically adjusting or taking up the slack in 
brakes of tramcars and other vehicles, together with the business of 
of engineers carried on by them. Private company. First directors are 
G. H. Anger (managing director), A Foster and J. Wilson (all permanent j. 

BARTON-ON-HUMBER ELECTRIC SUPPLY CO. (LTD.) (127,760).— 
Reg. March 14, capital £20,000 in £1 shares, to carry on the business 
indicated bv the title, and to adopt an agreement with F. Hopper. First 
directors are F. Hopper, J. B. Tombleson, H. Wilson, H. Pirott. J. 
Barraclough and W. H. Blyth. 

BRITISH ELECTRIC HEATER CO. (LTD.) (8,571.)—Reg. March 7 in 
Edinburgh, capital £50,000 in £1 shares (30,000 participating preference). 
to carry on business as electricians, mechanical, hydraulic and general 
engineers, First directors are A. W. Torrance, A. Green- Thompson. 
G. Ritchie, R. W. Hogarth, C. H. Urmston and G. R. Young. Reg. 
office : 105, West George-street, Glasgow. 

CUNNINGHAM (LTD.) (127,664). —Reg. March 10, capital £1,500 in £1 
shares, to take over the business of an electrician and electrical engineer 
carried on by R. N. Cunningham as R. N. Cunningham & Co. Private 
company. First directors are R. N. Cunningham (permanent governing 
director). R. Brymer and L. Isaacs. Rez. office: 171. Edgware-road, W. 

FRANK TOMEY & CO. (LTD.) (127.769).—Reg. March 14, capital 
£2.000 in £1 shares, to carry on the business of manufacturers of and 
dealers in glass. glass tubing, electric lamps, Rontgen ray and glass bulbs. 
&c., to acquire the business carried on as Frank Tomey & Co. Private 
company. First) directors. are F. S. Tomey (permanent. managing 
director) and J. Kent. 

RIO GRANDENSE LIGHT & POWSRSYND, (LTD. (127,781).—Reg. 
March 14, capital £100,000 in £1 shares, to carry on the business of 
suppliers of clectricity and gas in Brazil and elsewhere, to adopt agree- 
ments with Anilio Guilava, giving an option of purchase of the electric 


| light undertaking of Bags, with Buxton, Cassini & Co. for sale and pur- 


chase of a concession for the exploitation of electric tramways, power 
and light service in the city of Pelotas, &c. Private company. First 
directors are Senor Anilio Guilayn and Chas. H. Dade. Reg. offices : 
Electrical Federation Offices, 1, Kingsway, W.C. 


STATUTORY RETURNS. 


CITY OF ELY ELECTRIC LIGHT & POWER CO. (LTD.)—In return to 
Jan. 7 the capital is £5.000 in £1 shares : 3.003 shares taken up. 2s. per 
share called up and £300. 6s. paid. Moriages and charges : nil. 

COSTA RICA ELECTRIC LIGHT & TRACTION CO. ,LTD.)—In return (o 
Jan. 3 capital is £130,000 in £1 shares ; all taken shares up. Mortgages 
and charges, £267,700. x 

CUTTING BROS. (LTD.). -The capital is given as £6,000 in £10 shares in 
return to Jan. 4: 500 shares taken up. £10 per share called up and paid 
on 100 shares ; £3.200 (£8 per share) considered as paid on 400 shares. 
Mortgages and charges :£4,000. 

"DAC" ACCUMULATOR SYND. (LTD.)-— Yecording to retum to Jan. 14 
the capital is £25.000 in £1 shares, — 19.486 shares taken up. £1 per share 
called up on 4.486 ; £4.46] paid, leaving £25 in arrears. £15,000 con- 
sidered as paid on remainder. Mortgages and charges : nil. 

‘DOUGLAS SOUTBERN ELECTRIC TRAMWAYS (LTD.)— According to 
return to Dec. 17. 1912, capital is £50,000 in 30,000 preference and 20.000 
ordinary shares of £1 each; 25.973 preference and 15,472 ordinary shares 
taken up, and £1 per share called up on 12,566 preference and 5,804 
ordinary : £18.370 paid ; £23.075 considered as paid on 13,407 pre- 
ference and 9,668 ordinary. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


CHIPPENHAM ELECTRIC SUPPLY CO. (LTD,)—Pariiculars of £2.000 
debentures ereated Feb. 3, 1913. and secured by trust deed of even date, 
filed pursuant to sec. 93 (3) of Companies (Consolidation) Act, 1908, the 
whole amount being now issued. Property charged : Company's under- 
taking and property, present and future, with fixtures, plant, machinery, 
&c., thereon. Trustees: A. Cotes and A. A. Douglas. 


CITY NOTES. 


ee iux cm 

MEMORANDA (March 19).— Bank rate 5 per cent. (since Oct. 17, 1912). 
Price of silver, 26-44. per oz. Consols 733—73§ for money ; 134—731; for 
account.  Conso;s Pay Day, April 2; Stock and Shares Oontinuation 
Days, March 26 and April 9. Ticket Days, March 27 and April 10. 
Pay Days, March 28 and April 11; Mining Shares Carry Over Day, 
March 25. : " 

ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—.\t a meeting on 
Tuesday the resolutions providing for the increase of the nominal capital 
from £25.000 to £50,000, and of the borrowing powers from £5,000 to 
£10,000, were confirmed. 

LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The directors have de- 
clared a dividend at the rate of 4 per cent. per annum (less tax) for the 
half-year to Dec. 31 last. 


ELECTRICAL COMPANIES’ SHARE LIST. 
| 


E LAST 
"Week ine.or AOOREGATER. F Drvi- = NAME. -. Tues. CENT DrvipgND 
INS ended. (a) | No. of) Amount, [ne er Dec: — Pete Mar.18. Ymtoson| ^» Mae 18. 
week (a) : High-! Low 
£ £ £ est. | est 
Aberdeen Corporation.....| Mar. 12| 1.37 | +  129| 4l 62,050 |+ 1,319 Electricity Supply. E s.d 
*Airdrie..... viegaaesasewe [^ Ax 7 239 | + 10} 10 2,825 |+ 320 10! 5/0 | Bournemouth & Poole Elec. Su». Ord.....| 9}—10} | 5 4 9| Mar, Sen 9b J.. 
Anglo-Argentine ....... | oo IL | 58671 | + 6,821 10 552,032 |+ 38,754 10| 4/6 | Do. 4 perCent. Cum. Pref. ...... 841 —9 4 14 9 | Feb, Aun zm oe 
Ashton-under-Lyne eese doc ee oo | ee oe ee ove 10 6/0 Do. 6 per Cent. Cum. Second Pref. ecc 9} —1 l 5 1 6 Feb, Aug ° ee 
AyrCorporation...... «| o 15 | 195.05 1] 43 13,95 |+ 392 || St. | 4494 | Do. 4} per Cent. Deb. Stock (red.) ......| 96 —:8 | 4:1 3 Jan, Julv | ** ee 
Barnsley .ccccccececsessee| on 7 210 | + 57| 10 1,929 |+ 230 5| 4/6 | Brompton & Kensington Elec. Sup. Ord...| 33-98 |5 7 0| M T " = 
Barrow "RED >» ? 341 t + 10 10 3,079 + 190 Ls 3/6 Do. 7 per Cent. Pret. "ITI 8] —9 3 17 q Mar, Sept ee ee 
Bath Electric Trams, Ltd...| » 12 695 |7 8, It 7.636 |+ 229 || S'. | 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stzk.| 95 —98 |4 1 6 June, Dec . 
Birmingham Corporation... . $3 à T sa : 5, 2/6 itcharing Cross (W. End &City) El. Sup. C»| 414 —41. | 5 2 6| Feb, Aug e . 
Birmingham & Midland eee's 35 7 966 t 46 10 8,976 + 700 5 2/3 Do. 4 per Cent. Pref. eececeresees eo ere 4} —41 4 14 3 Feb. Aue T ai 
Blackpool & Fleetwood. .... T T T - a . St.;.4% | Do. 4 per Cent. Deb. Stock (red.) ...... 911 —934 | 4 5 € j Jan, Juw . ee 
Blackburn Corporation.....| » 12 1231; + 303 | 150 59,398 |+ 2,182 [| St.!4}% | Do. 4} per Cent. Deb. Stock (red... ...- 1009 —102 4 8 0 m . ee 
Bolton Corporation seseses : vs d e Js . 5|. 2/3 Do. City Undertaking 44% Cum. Pref... 35 —41 § 2 6 Jan, Jul» . . 
Bombay ..... seen ttt Feb. 13] 3,251; +  18| 7 20,113 |+ — 381 5. 3/0 'tChelsea Electric Supply Ord. ......-»....| 44-5. | 5 0 O , March.. 4) 
Bournemouth Corporation .| Mar. 14 162). + 103] l4? 90.153 |+ 2,988 || St | 4496 | Do. 4k per Cent. Deb. Stock (red.) ....| 95 —23 | 411 0 | June, Dac s ee 
Bradford Corporation .....| » 15 5,112 — 490, 50 275,636 |+ 3,755 |] St. | 4495 | Chiswick Elec. Supp. Gorn. Ist Mort. Db.| 8) —92 | 417 9! T : 
Brighton Corporation .....| 1» 16 786, + | 35, 50 49,589 |— 948 i] 10.512/0 itCity of London Electric Lighting Ord. xc 
Bristol Trams & Carriage... » 14] 6,661 | + 602 | I 10 70,153 |+ 5,834 and bonus ...... ei qum a ou eese] 16 —17} | 5 3 0| Feb, Aug | 19? | 16: 
Burnley Corporation......«| » 15 1,523 | + 58 | 29 46,094 |t 1,933 10| 6/0 | tDo. 6 per Cent. Cum. Pref. ..... e 12 —13 | 4 !2 3 | Jan, July xs ee 
Burton Corporation .......| » 16 27: | + 12} 50 43,931 |— 446 ||| St. | 5% | Do. 5 per Cent. Deb. Stock (red.)......| 116 —12) | 4 3 O | June, Dec s oe 
Bury Corporation.........| » 16 1,231 , — 10 | 50 64,455 |+ 810 if] St. | 44% o, 4} per Cent. 2nd Deb. Stock (red.)..| 100 —102 480 an, Julv . oe 
Calcutta Tramways Co. ... »  15|Rn64,060 | 4-RA,776 "m - : 10; 8/0 |*Zounty of London Elec. Supply Ord. ....| 1t —114 | 5 4 3! Feb, Aug l l, oe 
Camborne-Redruth ......- » 19 125 | + 10; 11 1,432 [+ 127 10 6/0 | tDo. 6 per Cent. Cum. Pref. ....- Sess| 11} —12 | 5 0 0 | Mar, Sept | Hi| -e 
Cardiff Corporation.......- » 15| 2536| + 409} SO | 122974 |t 1,370 ([ St. |4} Do. 4} per Cent. Deb. Stock (red.) ....| 104 —106 | 4 5 O p Julv ABEL 
Central London Railway ...| » 13 5,2212 | + 438) | 53,993 |+ 4,365 [| St | 44 Do. Second Deb. Stock ...csccocesees| 99 —10214 8 3 ay, Nov. | 1091]. .. 
City & South London Rly. -| », 15] 2933, — 358] It 33,382 |— 3,932 | 5| .. | Edmundson's Elec. Corp. Ord... ...»-..-- hz ae [pne July | ** oe 
Cork Electric Trams Co....| » 13 437 | — 11 10 - 4,435 :|-—- 94 5 | 6% Do. 6 per Cent. Cum. Pref. ...... oee _ 610 0 ay. Nov. : 
Croydon secvcesecereces oe ” 7 1,473 T 154 49 85,247 = 1,614 St. 4195 Do. 4l pet Cent. Ist Mort. Deb. (red) oo 8l —8 $ 7 0 July 82 8! i 
Devonport & Dist. Trams .| » 7 901 i 10 4,768 |+ 1 5| 3/0 | Folkestone Electricity Supply Co. Ord. ..| 4 =e 517 6 | April, Oct | ** | * 
Dover Corporation. .......- A y 2e us 5| 2/6 Do. 5 per Cent. Cum. Pref. ........-- 44—5 4 17 6 | Mar, Sept ee ee 
Dublin & Lucan Railway... » ‘14 14! — 2| Il 173 + 15 IH St. 44% Do. 4} Ist Deb. Stock (red) ...... 9)—92 | 418 0 | Feb, Aug ° oe 
Dublin United eaeeeeevere »» 14 §,302 | — 94 11 99,599 + 22 | 5 n Hove Electric Li nting Ord- ee€*-92020:099 74—3 5 12 6 ril, . ee 
Dudley-Stourbridge .......| » 7 850 | + 53| 10 74 |+ 703 | St. 44% | Isle of Wight E. L & P. Co. Deb. Stock ..| 83 —91 |5 1 0 "x oe 
Dundee Corporation ...... wm 12 1,188 | + 6l | 43 $2,299 |+ 1,797 | | 5/0 tKensington & Knightsbridge Ord. ...... 74 —8 512.9 | Feb, Aug 7M. 
East Ham Council.........| » 15 1,153 | + 74 | 90 54,504 |— $17 | 5| 6% . 6 per Cent. ist Pref. ..... eee 5 —5) |5 9 O | Jan, July se oe 
Exeter Corporation ....... » l4 272 | + 5| SJ 15,950 |— 732 || St 49) D>. 4 per Cent. Deb. Stock (red.)......| 99 —33 4 60 € oe eo 
Gateshead & Dist. Trams... - 2 1,118 | + 98 10 10,040 I+ 628 if] St. 4% Kensington & Kngtbe. Co. & Notting Hill 
Glasgow Corporation ..... » IS} 19,805) + 377} 41 782,872 |+ 6,692 . Co. (Joint Station) 4% Dsb. Stock (red.)..| 91 —S4 4 5 O0 | April, Oct ° oe 
Glossop Trams ...ceceess. » l5 )22 | — 7 il 1322 I+ 4 St. | 44% | Kent Elec. Power Co. Irred. Deb. Stock ..| 76 —89 5 12 6 |' Jan, July s d 
Gloucester Corpn. see eee: se . ee ee 3 1/6 tLondon Elec. Supply Ord. eoeeseeeseeere lei 4 0 0 af, pt lf i 
Gravesend-Northfleet ..... » 7 206, + 14] 10 1,945 [+ 113 S| 3 tDo 6 per Cent. Pref. .s.eccceceeerees| 5 —S |511 6j Mar, Sept Sib} 5, 
Great Northern & City Rly » IS] 1,474) — 253] | 16973 |— 2,190 || St.| 4% | De 4 perCent. Ist Mort. Deb. ........| 90 —33 | 4 6 OJ Jan, July | xj se 
Greenock & Port Glasgow... » 7 702 | + 22 10 6,823 |+ 378 2/0 | Metropolitan Electric Supply Ord. s... 31—1 5 C O , Aprl, O:t 3i . 
Halifax Corporation....... » hn 1,837 | + 49 | 449 921422 [+ 3,359 5 2/3 Do. 4l per Cent. Cum. Pref. ....... 4E—4&$ 1417 3 | Jan, July |. °° ° 
Hastings Elec. TramsCo....| » I3 700 | — 1] !] 7.933 [+ 68 | St. | 419, | Do. 4$ per Cent. Deb. Stock Ist Mort... 97 —10) | 4!0 O | June, Dec | ° . 
Hong Kong........- Serro )i 8| $9,557 | — $1,549 | §il $78.572 |— $34,651 |f St | 3 op Do. 3} per Cent. Mort. Deb. Stock red'} 81 —85 | 4 1 3 an, July se m 
Huddersfield Corpn........ i 8 1996 ! + 151 S| 93,050 I+ 3919 of 4 ó? Midland Elec.Corp.forP.D.44 Ist Mort. Deb 93 —101 | 4 9 0 - se ee 
Hull Corporation .........| » IS} 3015) + 77} 5 159,216 |+ 2,69 || St. 4 o, Newcastle & District E. L. 44 Mt. Db. St. | 82 -8> |S 4 9 ee : ee 
litord District Council ..... z% " e m : 5| 2/6 | Newcastle Elec. Supply 5 per Cent. non- 
likeston District Counzil... » 12 119 | + 30| S59 5.537 |— 859 Cum. Pref. .cccsece-ccoce scecerece 44—42 |5 2 6 | Feb. Aug ee ee 
Ipswich Corporation....... T " es vis 100 44% | Do. 44 per Cent. Ist Mort. Dab. ....-- 95 —37 | 412 9 | Jan, July | ** oe 
Isle of Thanet Co.........- w IS 3ll'— 18 | 23 7,361 |— 50 || 100: 5% | North Metro. Elec. Power Sup. 5 Mors... 934 —1024, 4 H 6 ee x ee 
Jarrow..... pete qeu " 7 123 | — l 10 1,163 I+ 76 10. 6/0 | Nottine Hill E. L. Co. 6% Non.Com. Pref. 91-101 |S dl 6] ^ .. oe m 
Keighley Corporation ce eg ee es ee ee ee ee 5, 4/0 t Oxford Electric Ord. e-*-.:09*90*910250*:(0902€999 5} —] 5 11 0 March eee E: ee 
Kidderminster & District...) 5, 7 93 | t 2| 10 853 |t 8 j| St.: 4% Do. 4% Deb. Stock .... ener 67 —1 | 4 8 0 ke ON. 
Kilmarnock Corporation.. » IS 153 | + lo | 43 7,003 |— 53 5 5/0 St. James’ & Pall Mall Elec. Ord. ......-- eb - Stl 0 | Feb, Aug Bib we. 
Kirkcaldy Corporation.... Sg E ss ET " 5, 3/6 Do. 7psrCent. Pref. ...... erre 61 —7} 4 15 6 | Feb, Aug ? oe 
Lanarkshire Trams Co. .... » 43 1,21 | + 299 10 16.051 |+ 1,144 j St. ! 3195 Do. 3} per Cent. Deb. Stock (red.) .... 81 —37 4 0 6: Jan July . .. 
Lancashire United......... "ED 7. 1,335 | + 221 10 13,421 |+ 931 5| 2/0 | Smithfield Market Electric Sup. Ord. .... $£—14 18'6 0| Feb. ....| °° oe 
“Leamington ..... nnnm s 2 we oS T 4/0 | South London Electric Supply Ord....... 3—3 | S17 6j April ....| °° . 
Leeds Corporation......... » IS 7,595 | + 228| 50 383.979 |+ 13,849 || St. | 5% Do. 5% Ist Mort. Stock (red.) ........| 97 —102; 5 0 9 x m ve 
Leicester Corporation ..... » 9 2,743 | + 287] N 27,947 |t 1,100 1! 0/83 | South Metro. Elec. Lt & Power 7% ist Pr: 1 —lie | 518 O| Feb, Aug ee . 
Leith Corporation.......*. » I5 631 | + 40 | 143 23,129 |- 1,071 1| 0:7; Do. 6 per Cent. 2nd Pref. ....... 2. oat 3 6 6 Feb, Aug ee " 
Lincoln Corporation....... »  d9 130 | + 14| 5 6,408 |— it |i} St. 4195 Do. 4} Ist Deb. Stock (red.) ......-..- 95 —3 411 O | April, Oct . . 
Liverpool Corporation.....| » 8| 12,143} + 40| P? 115,423 |+ 5,848 5. 1/3 | Urban Electric Supply Ord. .....-+0-0-- iZ T Ap-il, Ost e . 
Liverpool Overhead Rly.... » 16 1,531 | + 126 11 12,391 i+ 1234 . 5| 595 Do. 5perCent. Cum. Pref. ex 3/- in Certs 2t —) 3 5 O | April, Ost tt . 
Llandudno&Colwyn Bay Ry. » 14 166 | + 18 15 2,255 |+ 293 f| St | 44% | Do. MI per Cent. Ist Mort. Deb. ...... 85 5 2 O | April, Oct e ee 
London County Council ...| » — 9| 40716 | + 2,473 | 148 [2,023,754 |— 97,038 1| 1/0. t Waste Heat & Gas Elac. Gon, Stations ..| 1 —11 |7 2 0 May Aug | ‘aj +e. 
London Elec. Ry. Co...... » 15| 14715| + 6515 li 162,070 |- 1,325 5| 5/6 | Westminster Elec. Sup. Ord... ........-- 8} -3ji 512 3 | Mar, Sept e e 
London United..........- x. 19 5,503 | — 73 | M 58,859 j|— 85 5| 2/3 | Do. 4k per Cent. Cum. Pref. .......... 4i —5t 4 8 0| Jan, July ~ 
Lowestoft Corporation..... i. T5 1272 | — 5| 23 3,809 |— 13 
Maidstone... eese serre «a As 100 | + 10 50 9,379 |+ 458 
Vielen Corporation ...| » [2 1997 — li n SOS T 31774 leetric Rail iT 
ersey Railway...essseee | » | f + 42 804 |+ 1,330 i c Railways and Tran ways. 
As oe seses ex E i ij e t 25 W Ter t $ 120 Ele à ys y 
stropolitan ist. ailway E » e t l, 2) i 3 + 333 ee B El rams Pref. Ord. *o 2.999 a te oe April di s * 
Metropolitan Elec. Trams... » 2 8627 | + 258 10 75,932 |t 1,985 - 0/6 an e CAE Cum. Pref. .... eere ! — 6 3 6 | Jan, July ee oe 
Middleton ..... ITE REPE $i 7 302 | + 11 10 2,744 -+ 182 | Sti 4 % Do. m Ist Mort. Dab. Stock (re4.) .... 76 —8l S it O ! April, Oct T se 
Nelson Corporation ....+--| » 1$ 175 | — 1 | n2 9,705 |t 1732 Se] 419) | B'ham Dist. Powar & Trac, 4} Ist Dab. St:k| 8) —21 | 4:8 0 Jan, July.) | 
Newcastle-on-Tyne Corpa.. » 19 4,726 | + 532| Əl 224,195 |+ 9,396 10! 4% | Bristol Tramways & Carriage Ord. ...... 6 —53 16 3 6 eb, Aug se oe 
Newport (Mon.)....... oo oe ee sets A a || 10 492 | Do. Cum. Pref. cececoccsecececerere| 78-72) | 5 3 0 re oe er) 
Northampton Corporation .| ,, 14 Sul | + 39 | $49 26,274 |t - 254% 94 94 Do. 4perCent. Debs...........- .....| 100 —102, 3 13 6 | Feb, Aug | ;* ° 
Oldham, Ashton & Hyde...) 7? 531 | + 25 | 10 5361 |+ 298 ||St| .. |. BrtishElectricTra-tion595Pf.O-d.NonZum| 19 —12 e =| June Dec | UH 0 
Oldham Corporation. ...... » 316| 2023, + 37 | Sl 104,344 |- 6553 I Sei .. Do Dəf Ord Slavs ws: senos eseesis| 427704 ae js 4l 4) 
pdha d Corporation| m aa) Cuasi  S| 4 | 720 |- 34 lii Stl 6% | Do 6 perGent. Cum, Pret... 854-33 | 6 16 i| Feb, Aug | 994) -. 
Perth (W.A.) Elec. Trams...| » 14 2,168 | + 282, |l 22,753 |t 2,342 I St] .. Do. 7 per Cent. Non Cum. Pref. ...... 35 —33 D T re . 
Peterborough ....... eee i 7 125 | + 5 10 1,112 |t 33 T St. | 5% Do. $SperCent. Parpstual Dabs. .... 91 —35 5 4 6| April, Oct |. 34 93} 
Portsmouth Corporation.. z . ee v St. | 44% | Do. 4j per Cent. 2nd Dəb. Stock .... 77 —31 | Sif 0 | May, Nov . 
Potteries ....... ED » 7 2,031! + 278) 10 19,333 {+ 1,320 ff St 3% Central London Ordinary Stock ...... 73 —3) 1 313 0 | Feb, Aug | 773] 79} 
Preston Corporation....... » 12 753 | + 57| 50 41,172 |+ 2,357 | St. 1 4 ^ Do. 4 per Cent. Pref. Stock ....... e. 83 —35 | 41% 0! Feb, Aug 814 Bi 
Rotherham Corporation ...| ,, 12 8)2| +  À2330| l1? 39,933 |+ 5,923 [| St 44% Do. 4} per Cent. Pref. ...csececerese| 102 —103| 43 3 oe X: 28 
Rothesay..... ee | 7 0| = 1, 10 486 j+ 49 || St! 2% | Do. Deferred Stock ....... eee 73 —3) !210 0| Feb. ....] DU 79 
Salford Corporation "T » 17 4.758 - 27 90 249,216 t 5,403 100 4% Do. 4 per Cent. D3b5&...vose des 00s 26 te 93 —12) 4 00 Jan. July eo oe 
Shanghai «sesso vacca, sass » 14 $15000| — $2301 vi os ; St. | 1375 | City & South London Rly. Con. Ord. .... À .3 1t 6 , Feb, Aig . čs 
Sheerness ssseseserseoce. " 7 42| — 2| 10 431 i+ 23 St. | 5% | Do, S5per Cent. Perp. Pref. (1831) ....| 92 —102; 4 !3 0 | Feb, Aug; -* - 
Sheffield Corporation .....| , 16 7,095 ; + 1,030] 5! 348,833 |+ 19,703 | St. o? Do, (1835) senise sec s o be reve ceu 2? —102: 418 0° Feb, Aug . T 
Singapore Trams ........ ke oe a es fs | St. 5° Do.- (1991) naases aiaa], HE 12? 5 00 Feb, Aug ° . 
South Metropolitan ....... E 7 734 | + 14 10 6,691 i+ 224 | St. | 592 Do. 1993). Ss ccn ebeeos cir me uoi 95 —33 520 | Feb, Auz .. oe 
South Staffs ...esesssese. 5 7 936 | + 85 10 9,273 |- 1,217 | St. 4% Do. 4 per Cent. Perpetual Debs. ...... 96 —23 4 19 May, Nov . s6 
Southampton...... eresas, , te - -o z zx lo! 6/0 | Dublin United Trams, 6 per Cont. Prei. ..| lid—120, 4 14 0| Feb, Aug jet T 
Southend Corporation..... "X 531 | 4- 6&7] SO 37,493 j+ 4,431 10, 5/0 Gateshead & District Trams Ord.........| 9 —¢ 17 7 6| ee esl oe 
Southport Tramways ..... " 7 247 | — 8 10 2,204 |+ 185 10 .. | Gt. Northern & City Pref. Ord. ........ 21—21 PE +e 25) oe 
Stalyb'dge,Hy the, é&c., Jt. Bd. » ES 685 , — 33 | 50 33,401 |— 4.377 li 7id. | Hastings & District Elec. Trams, 6% C.?. &-H 7 7 6' Mar, Sspt oe ve 
Stockport ...... I » IA] Llie2|-c It] $0 61.419 |+ 2.720 | st 44%! Do. 4} Deb. Stock ....e.e-e.ecese.e:| 69 728 16 2 Oj Apri, Ost | se | oe 
Sunderland Corporation.... » 16 1,233| + 129| 5 65,465 |— 117 10; e+ | Imperial Tramways Ord. ...... eee 4\ —5\ | oe | Mar, Sept oe zm 
Sunderland District "19229 9 12 528 + 105 19 9.574 + 1.055 10 ee Do. 6 per Cent Pref. eeresereresese:e 8 —3} ee | Mar, Sapt oe . 
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) Thes? -omparisons are with the corresponding period last year. 
p Minus 2 days — $,Minus 3 days. d Plus 3 days 


t ` s 


* Partly electrical, 


q Plus 2 days. 


į ~ * No allowance has been made for accrued interest or redemption: f Bs. Dividend, 


t 


M  LIS'T.—Continue 
oues > ARE LIST 
"aci VIP AA hd 4 
—— Á A — HÓA. a, n AE 2. di 


"ja Tues., erem E Dur 
* RATE NAME, ^ Mar. 18 |Yre.pep. 
nm fum [zu 
Divi- NAME. Mar. 18 | Yre.pen Á 
E : Telephones. 2x t 
=, Continued. | £ s. r ? O| Jan. July 
- waysandTramways— ! —3 |4720 .Telephn. & Tel 3) —2 | 4 : 
he ne yr e e anii. “Do. Call Pr d O86 cent. Bde. S —i07 | à lil eas 
it De or Cent E A ERU. — 5m H 4 3 Feb, i dodo Petes PE ist Mt. Db. Stk. Di § i O| August .. 
+ 3 per a verti Pref. .... ' uly " oo 000260286626 2806 3 6 vw 
= Do. 34 per Cent. Con c. e 2e pci 3 ton uly | 84 5 3/0 | Chili Ly nee ag Ist Mt. Con. Bds... yum $19 6 | Nov. .... 
3t. Cent. “ A " Deb. s] 38 —331 :t | 0/7; | Monte Video saat ME zo ie boat 
3t. Mettops fan District Railway Ord. cece] 55-7 15 3° 6 Feb, Aug ie po ye e dai ere bd. tee 4 4 T » “April, Oct 
3t. Do. 44 First "Pref. (Int. Guar. b Au eo | 44% ew or el? PERRA nm V. 4 18 0 April, 
à Pref. (Int. Guar. by —77 |41! Q | Feb, oa) | tüburdn ori RES 13,—17, 
EN Do d. Elec R on of London, Ltd.) T —73 |4 2 0! Jan, a | "y ont | "en ri Cent. Cum. A E. 85 | 4 S C hu 
| Bo. Xm Cur ian Rene) ooo TET gay Sit 4v | Da 4 per Cont. AY "Stk: (red; "u-n he uy ~ ., 
3t Do. 4 per Cent. Midlan 83 —85 | late | | 44?5| .Tel5h. Co. of Egyp 190,000 .. —? 9 0| June, Dec 
Cent. ........] ` 7 | 4 7 6| Jan, July | 33] Plats Ord 1 to 190, 5 m 
3t. Do. 4 per Cent. Ditto ae bl rein] i—i 8 0 | Feb ' Aug eg 415, Do. 4k Deb. t. Red TIITITTP 
3t Potteries Electric Traction Or Pd e) St itn? 6 19 May, Noy | - » 
MN C e p een E i ao meter | Gon aretha hae C $e | 153| Ñ 
s #436] Do els "iere ie 7. qr MIR. Jan, July | 45 5| 3/0 labe Tolea Investment 6% Cum. 49b 1t SpDcMrju| 1t 12% 
b. Stoc TASS Oe SOve "^ "9 ee al be Telegrap Ea ANETTER *- 
x 4 Do. M gE EN Shares "ttm on = 410 0 .. 534, 30 fon 6 per Cent. Pref. "" rn 127 —130 April Oct a 
10% Boal Bonds th coup No. 11....| 914—924 | 6 1) 0 (oc an is ó% | Submarine Cables Trust (Cert) .;.. ^ 
ith coup s ah sses Ls x .. 5 
..| 6% | Do. 6% In. bds wi jOnd. usc. A 9 0 > r% t 
8 US | Ee POUR) Bec Trage Ord. 15.7 Amb | 4 ? 0| fan. July Colonia} and Foreign Electric 
k pha [5 per Cent. Ist Debs. eee eee eeee Railways, Tramways, 4d 3 4 19 ‘Oo April, Oct 44 <- 
soso A n 1 
orent M SAHOD] a 99| 2 T 2B | "De Situ aa ping St Prone.) A E i 6| Juna Dee | Sia) S 
.4 De "t. I4 ** ee 2 l o : " 5 UR ae NO é o2 3) 
St. Dstt o MEAS Deb. Stock «+++» 1— I 7 3 0 April, Oct ^a 2 Da. 4 b Stock s.e... spore gs : : 0 -= 102} 
i h 6% Cum. Pref. eeki d 1/5 9 6 +? -s 44% DO. SA Ob Sge] senes as ae vr ar 417 O| Jan, July " I 
120 5 tee atic Telephone Mc Cor 6%Cm. Rf. at ast 45 £ April, Oct hg . 5 Ackland Bes Trans 5% uy aee d ASE, : : $ ay, Nov | |o 
0/7, | Automa RSE CALA E 0 i B . Brisbane Elec. Trms. Invest. sees 44—5¢ , se | ss 
l & Wilcox Ord. .... li—i4 |4 0 Å 4 soan ETDAN 4 7 6| Jan, July 
1/41 | Babcock bud eerie ter éu d ži t6 O| July, Feb art es D». Sper Cent. Cum. Pre “: 109 — i93 134 
N 9 | tn irasci ii aa Pon ii olja pir = NX dir, eS ig 07$ :3 €| Mar, Nar | Hs fi 
5 3) ent Prol «as oeesv so ovs en 102 —101 | 4 6 an, ih] * 8% | British Golum ; got z $14 3) Jan, July |: . 
3/0 | Do. 6per ist Mort. Deb. (red.)..| 102 —i03 | 4 17 9 » 13 D». Prəf, Ord. Stock .. ... , ~| 103 —106 | Jz 
st i Do, BAP Mort, Deb. Steck a 2 m F R > Mar, Ssot JE x DA a pst Cant. lat MR D. TT (or Z103 4 ? ; Jan, July 98 | 95 
ur ds "Britian Tease eon Mfg. ist iD. F =} : » Feb, Auz A ; Hh D> prey aay Nag hee AELEKEE 95 T : H - Mar, Sept «5 |^ 
s ; nt. Pref... [x, 16 0 ‘se +> + % 3rp. Con. D. "t" t | RA | v. i 
“3 6% ores per Gant Pie Lien oo ; ei 3 S 6| Jas, July T sy Busnos Ayres eae TM s 92 —95 | 6 5 0| Feb, Aug Hd $ü ] 
10) Cent. Mort. Deb. Stock .... 73 —73 |6 8 0 -e ve S% | Busnos Ayres Po yt ky 2 |512 0! Mar. in|. 
l4 Do. 4per Prior Lien Deb Stk —4#3 110 9 6 Mar, Sspt res Deb. Stosxe ... TTT AN 51 —6} y| i8 
3t d i Perpetual 2nd p: MER "" tn 1] ^H : "- ; [A fos Eo | zu 2/6 D3 Tos ist Dab. Stock (red.) "at ^mi 5 2 0 F,My,A.N "54 TT ) 
it. ’s Cable Con. " rasan dapi ee xa^ E. #% | Do o c TT |4.? 0O|F, z 
5/0 Callender's SAR xi e 12 9 | Nov. May | as . lectnc Tram Shares .... 54— ~ 
ide Saeco) of i o/s Se] E ie ae cen E dE ET ME 
; aa kali Co. ............ —i05|4 5 ab, z A (ae 22. 4 per Cant. Deb. 3 r ika : ot y ap 
s E a “tk par Cant Ist mort. Ded. (rei.). (os —i05 IE o rye 3x nml ; Colombo Tr. & Lt : ein ys 9? —101 | 4 19 O| Feb, Aug | « 
3t. d Consolidated a Co Se SEE e &—á : 14 ^im uly ibi š " Tec on A WyrxsQseTs = n ‘ J Dec 33 LII 
|| 0/78 Crompter EC Co. (Nos. i to Decem de 814 0 Jan, n . 5% | Hong Kong Trams. Co. 5 par vince 6 0. |s1u-g gno "| = 
3} eg? t Ist Mort. Debs. (red.).. =i dé aes ECO et Mort. Debs, Tram 9,2 chee ' 88 4 O| Jan, r2 4e 
104 we | Dick, Kee aC. Qui pe SI] |? ao Jan aiy | SH | "Do S per Goat AP Dioni Bi id sii o| fan Jay | Z| 
0/7} | Do. U wer Cast Dats o eant“ a: x Jiu eed Nex ». 6 per Gant: "B" Dito Rit l-H | 4 Jan, july | | -- 
dq" RIEN a E he fol RA] a RIS py D E FAAEE 
5 .». Do. £5 t Mort. Deb, Stoox (ted | cl —o5 6 una. | .. 0/74 Do. per Uant, i 'M rt. Dabs. PC 04 4 16 0 Jan, 98 a 
T t. Deb, Stock ( Oe 13 + | Mar. Sept S osr Cant. Rag. Mo ck... | 102 — = 
SE | Do gh cent 2nd Deb Su) dictis 2 9| fer ias] a 5% Madras Tuc, Trans 0o Deb, Stock... ie AES Eros [n 
Electric Construction Ba? tah te Pow 7 an, . 5 Manaos Trams 1.022 Gold Bonds.... 108 —I11 16 6 0 «^ 
m. Pret..... -811 | 4 18 O | Jan, July > 9 ila Elec. Ry. $1. — t se 
> 6% Zum. ieh | fh ne: t í 5 Do. n. Sca 7, ş 
BLE g^ e Dont ist Mort. Debs. ...... E -13 |515 é| Feb, Aug e 6 Do. 6% 52 yr. p per Cent 109 |4 10 0 | Feb, Aug 
= do rede, S Qt ent. Worcs Ord. ........ s ‘ ; 0 | EUN Iii = 44% Mass (1922 Trion Snag 4l ps SPEM us —101 490 E 
" ***e250*0407026 i —. jj | o ar, % | é b > “th jose —NM s... 
3], /9 | tDo. 4 per ant Net Mori Ud 10 —11 | é 16 j Feb, Aug | “ 44% Da J do. (os tip bere exis jeg LS—11 1 B : ur 
se HAMA "India Rubber Gut. Per &c ad | 9—10 |5 9 se - -9/7k | Perth Elec. Trans abies ater by = emp 
x: ^" P DRESS —7)4 3 April, Oct E ; t Mt. Db. Stoc ^t . 5 
Da ipx Gt Bas oct] SIR LES ay * 3 | Rangoon Eis Ra & Sappi Go E Soh $20) = 
9. - y l &. J SO SOS 29 6800.68 — 
i 5% Mt. D39 " &—i LE Apri vilia . Cum. Pf. hee sere . ' 4 6 d —_ 
Johnson & Phillips iction Go, sere = Ex Nov. 25.5 k 4}% Ist Mort. Dab. Stk. .... - 3 7 
I us Renard, xar to Ltd, Ord fs - WE Tar Jay a s Rio Jansto HR pd P. Y oaa — m : > 5 m 
l 4 7 Cant. Cum, Prof. eso. re.. 63 —6) 6 16 an, 3M 52 Do. 39 yr. 4 LET AP ao 23 4 [t] .. 
l .. D Pos Cent. Prp. D2b SIME: € 41 —5 ef "* = | 59, Da 59 yr. Mt. Bene Powers, "pede T 103} : H 6 June, Dec 
st | 44% lex Conduit 6 pər Cot. Cum. Pref. | 33 $2) | Sao Paulo Tramway, t. $520 Db. 1014 — /|413 6 i 
5| ae; Tertolex c Construction & Maintenance 3¢ —35—|-6-13.3 | Mar, July : 5 Dc. Sper Cent. Ist wil s. Deb. Stocx| 105 —10 4 12 0| Feb, Aug 
36/0 I Telegrap n A Fyah ag *'*"»a»tvs*onumBos 954 —?83} 4 1 0 Jan, July i | 5% Do. 5 per cent. Perp. n Ster Bnds. 96 —98 ^ 
12 pi^ nia LEER Bonds (1923).... 132—351 418 6 e E 44% Toronto Ry. Co, Ist Mt. 44% b 
109 128 | Victers Etas t ronu Bes | MIÈ | Peel eo E gab at 
: 0/6 | Do. pedes non-Cum. Preferred .. i —93 | 4 1 O | June, Dac dy Ns Colonial and Foreign Electricity f 
St) 48 | Do dp Cent uer bec AP 031—193) 4,4 9| June Dic | i335] - Supply, &:. —St |514 0| Mar, Sept 
100 $5! pe £ S Cent Jed Mort Dus vere i T as a 710 0 e "a P | Adelaide Elec Supply Co. 6% soe Ma See EMEN = 
100} 2/6 De White & Co. 6% Cum. Pref. ...,.. hà —h ve | Apr, d i| 5% | Oo. 5% "eant Cum. Pref, ......| H m^ 412 2| Jan, July 
10| 1276 Villans & Robinson Ord. ....... Ir "s | Apo. Ost] v e 6/9 | Bombay ES & T Deb. Stk. (reds 36 —9 |8 10 “a 
1 ee Da bine Ger ern iy Sa 57 —r 616 0 May, Nov Sie Do. at voy le aby rara Th Stock.. i Ae d 6 1 6 April, Oct. 
.. Cent. st Mor PETET | Js 3 | Do. p — Sap pe a saa = 7 6 LES 
A 4% | Do, 4per Talezrapas. 7—7% |5 6 8 Jone: Dec 9 3/ó o dera Pak re 95 e 3 s 3 és 
aph Ore rere 2979»9^55 7.93 S an, 65| 3. E 1 5% Ist Mort. nas... 5 —119 6 c 
10 m "opa Tapa Debs. qi recess esl :670 4 9 O|F, AEN 112 | 1! 7 | eet Fono Else 9. Com. St. ...... 123 —i24/ 513 0 V 
3t..| 30/0 Do. Preferr Ficupts Reta ego p, n E 1? 6 | Jn.Ap,Jy,O| -+ 5% | Castner Electrolytic : s... | 96 — 5 0 * 
` Od ETET 8) —32 4 1: . B o E l. Dabs. JI —95 5 
EA Commercial cable E verte X MEEEIP- E S IS 5% Ipe Darsioomont 0a Saas sb - 3 |8)7 6| Jan, July 
“fol 8/0 | Cuba Submarine Ord. FON cies] dors 6 8| April, Oct | ++ | «|... % | Bloc. Supply Co. of Vic caress] 99 = 
1 ference 10 per que 3)l—31 |5 il Oz . . > ~ Dob. St. so.osososeoo —} a 
lo 38 E Spanish Or Cum Plin) Soz 730 [a AP. J7., i dantis Sup tag Ga. eren - Tub 5 
3 . ^ — as bd 3 i 3c. 3 ae LE 
5| 3 Direct United sia Cable eRe DE: 23 —l0L|4 9 € EM 1: 9 13" 131 bp Cent. Cum, Pref. 11 Bads| 101—103] 4 16. 6 
10| 4 LA Direct West India Cable 44% Rg. coset 134.437. | 2 2 unns 73 +73} E Kacdnisidquis Power C». 5% Gold Bads. d-iz AR - 
100 i | Eastern Ordinary ................ | 736—324 | 4 zi f Nov | 97 2 : iras E. S. Gora. Ord. se cence, *****| 132 —137|6 5 J July 
3t 17/6 | Do. 3j per ME DU Sd Lis 23 mi : 4 9 A Jyo BH B 5 rper E. So Cons Ord.3t k ......] 401 404] 2 38 0 | Jan, 
3 A Cent. Mor . val, 19g -13f vag ape . e "2 Nac 7o lst Mortg. Deb. Stock ...... 
3t 1% ES free ip panaginip gicosg7 [su 2 6 Fab, que $ ; % oer UR Light Co. 5% Ist Mort. (—8t 1519 0 A eA 
3L 2/ 4 per Cent. Deb. Stock ‘Sub. Deos. 98 —121 | 3 19 0 May, July * . dd Mex ld Bonds * Ore ses ereseserses e@cerve % 23 5 l 0 , , Ov 
ivy! 4% Eastern  $ Af. 4% ger reb, A 303. 23 =e) : t a un Nay ae 5 $1 cris Lt & Power o>. Com. St....... 100 -10 6 14 : y, eed 
| /9 nhagen wW i Hisce 33 —5 J 4 = - » n. Pref. AMYTYTTYIT ere 3 and) d 
fo 22 S EUSA pinay DEEM RS a B) -— 1672 9 PE A 2) } Do 12 pyre Gold Bnds..... b.Sk 32 -55 [$1.9 F,My,A,N 
2> E t Mackay Companies Common eee ee 497 9. 1l ? f 6 Apri” seso E. 3 % Miei iy. L..& P. sti eng St| 225 —239 | 3 18 O eg 
10) 445 | 1 Do. SU VR a Tous sete he Ai i 410 $ s er t | Montreal Lt. Ht. & Pss 5% Gd Bas! 10 e 4 8 0| April... 
"T v bo. 1% Paring, Pref. NU 97] 90h 2 A |, fnb nis Ih) + 218 River Pate He ce Ord. Stk. .... v. 105 ilo Tet d July 
l 34; | wv MS Europ'n Tel. 4%Guar, Dos, (red. | lt—I4 4 2 6 ay July - oe t | 6% SW 6 per Cent. non-Cum. Pref. Stk... 100 —102.| 4 18 0 Jan, 
too| 773 West Coast of Americas eee 35 9^ 12e Sh orn] us Nov | 3» 3, 5% |! Do. lean Wart CES GE e ea i35 —132|4 6 3 Jan, July 
x i leri Cent. Deos. siner gres 2i 34 Jd E May, Nov cide 2: | $12 | sshawiniees Water & P. Co. $100 Cap. Si. 10? —199 i3 "^. 
IOu| 1/6 |. West India Cae Pb 10 lot 6 O 0 | May, Nov. E ae .e | 59 | D^». 5 osr Cent. w^ DE. COPI rcs: A0U— Hs - a 
ij eO | Do. oper Cont. I gesto kalt popa e 1d d July | à 13s. sie oie Powa Gs MEL Be see CAL 3dan, Jey 
10 6/0 Do, o b T TUI Tg ) 5 4 0 | Mr, Ju, ase ij | | 4 Toronto Po ; | Tole) 4) 
10 5% | Do. rae kg - ERRERA $- E Ai 9 | June, Dec Beye M Vet Victoria Falls or ie ei A 
100) 3/0 | Western x Cent. Deb, Stoce (red. e| 9S — 6 as Deaan i t Ex. Dividen 
l . 4 -1004 4 3 à t or redemption, 
s HA Vati Daoa Talon Éo i. t No &'owance has een m" de for accrued int “res 


PEE 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINE &RING, INDUSTRY, 


SCIENCE AND FINANCE. 


ESTABLISHED, First Series (Weekly), 1861; Second Series (Weekly), 1878. 


N 0. 1,819. [ vis: 


de.] 


FRIDAY, MARCH 28, 1913. 


Prick SrmPENOR "j5* 
Abroad 9d., or 18 cents, or 950., or S5pf. 


CONTENTS GF THE CURRENT NUMBER. 


Revigws— continued. 
of the Elements. Growing 
Crops and Plants by 


Norgs. bene ee bewes eau sees bbb 
Arrangements for the Week. .1123 
‘Comparative Notes on Inde- 
pendent Steam Condensing Electricity [Dudgeon]. 
Plants. By W. A, Dexter. A Multiplying Chart for the 
Illustrated ........... ...1124 | - Graphical Analysis of Curves 
‘Single- Phase Alternating-Cur- into their Component Har- 


rent Commutator Motors mon‘cs. By H. Rottenburg, 
for Railways. By M. Latour. M.A., M.LE.E. Illus...... 1140 
Illustrated .............. 1127 | The Regeneration of Sulphated 
.A Single- Phase Alternate- Storage Cells. By C. W. 
Current Contactor. By E. Bennett and D. S. Cole ....1142 
. Wilson, J. G. Winn, C. R. CORRESPONDENOE .. . . .. «1143 


Bicknell and G. R. Anderson. 
Illustrated 
Some Features of the Outdoor 


Theories of Commutation 
(Francis G. Baily). 
The Effect of the. Moon on 


Electrical Installation. By Wireless Telegraph 
F.C. Green. Illustrated..1131 NU H. Eccles). snas 

"The Structure of the Atom. xplosion-Proof Switchgear 
Illustrated. Concluded....1133 Hs . Schuil). 


-Notes on City Passenger- -Trans- 
pon in the United . 
tates By G. D. Snyder...1135 

‘The Effect of Temperatures 

Higher than Atmospheric on 


The Separation of the Leak- 
age Reactance and Direct 
Magnetising Effect of the 
Armature of a Star-con- 
nected Three-phase Syn- 


Tensile Testa of Copper and chronous Machine (K. 
Ite Alloys, and a Comparison Faye-Hansen). 
mo ugik Vu p Earthed and Unearthed 
y tro Neutrals (R. C. Clinker 
Huntington. Illustrated..1136 ee Are ra 
eae p M dese Tele- 1137 Contract (H. S. Sheppard). 
y- ustrated ...... 
THE Cost or ELrFcrRIC ENERGY 1138 ge A orp Duc Ea id 1145 
Bavmws ............. ..1139 Mo Ad R 
Hilfsbuch für die Elektro- Power Supply on the Rand 
tecknik [Strecker]. Les Discussion ...... ee ».. 1146 
Canalisations  Isolées " The Electrician" Commercial 
[Grosselin]. The Chart and industrial Section 1147-1158 
NOTES. 


— -—— —— 


Outdoor Electrical Plant. 

For years the electrical industry has encouraged the 
belief that such plant as s witchgear and transformers must 
be carefully “ nursed " and protected from the elements. 
The buildings which accommodate transformers and switch- 
gear in power houses and sub-stations often occupy as much 
floor space as the engine and boiler houses in plants of large 
capacity. Experience on transmission lines abroad has 
gradually led to a discounting of this “ molly-coddling ” of 
apparatus, and side by side with the development of iron- 
clad switchgear and totally enclosed oil and water-cooled 
transformers has grown up a confidence in the apparatus 
which has encouraged its exposure in the open to all weather 
conditions. Some years ago Mr. H. W. CLOTHIER ventured 
to prophesy that in future the sub-station on industrial 
power lines would be built in a field. What we were content 
to prophesy over here our American friends have been able 


| 


energetically to put into practice, and it will be seen from 
Mr. F. C. GREEN’s important Paper on Outdoor Installations 
(an abstract of which we publish elsewhere) read before the 


` | American Institute of Electrical Engineers that switchgear 


and transformer plant has now been in operation in the 
open in the United States for several years. The figures 
given in the Paper should be studied closely, for they 
demonstrate how thoroughly all the difficulties of climate 
and widely varying weather conditions have been met. 
Furthermore, the upper limits of transmission voltage do 
not seem to have deterred American engineers from going 
boldly out into the open with the apparatus. As a matter 
of fact there seems to be nothing else to do with such 
sections as the 'bus bars and extra-high-tension switch con- 
nections on lines working at over 80,000 volts. 


ONE of the contributions to the discussion on Mr. HADLEY'S 
Paper, dealing with Power Supply on the Rand, suggested 
that the outdoor installation would be quite possible for 
such mines consumers? sub-stations which were terminal or 
loop stations on the extra-high-tension lines. It would be 
interesting to know if the engineers of the Rand Power Com- 
pany have considered this class of installation at all. The 
whole question is really a simple one, and practically 
resolves itself into the use of properly iro n-enclosed switches 
and transformers which will “ stand up " constantly in any 
weather. In conjunction with these are the interconnecting 
conductors ; these would be treated just as if they were 
part of the transmission line, which, of course, is built to 
defy the elements. On medium voltages where underground 
cables are used the problem is even more simple, for the 
internal connections are all iron-enclosed and self-contained. 
We believe that our experience of ironclad extra-high- 
tension gears is in many respects unique, and we therefore 
should like to see many of the large power-in-bulk supply 
undertakings in this country put down a few outdoor 
installations. 
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A Large Power Contract. 

AT a time when the question is often under consideration 
whether an electric railway shou!d generate its own power 
or should purchase from some supply authority, it is of 
interest to note that the Chicago, Milwaukee & Pug>t 
Sound Railway, in the United States, has just made a 
contract with the Great Falls Power Co. to supply energy 
to the railway for electric traction under exceptionally 
favourable conditions. The railway company has agreed 
initially to take power to the extent of 10,000 kw., but it 
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has several options for more power up to a total of 
25,000 kw. The energy is to be delivered at 50,000 volts 
or 100,000 volts, three phase, and a frequency of 60, anc it 


is to be metered by watt-hour meters and recording watt- . 


meters. The charge will be at the extremely low rate of 
0-536 cent. (or 0-268d.) per kilowatt-hour. 


———9——— 


PRESUMABLY, this low price is due to the fact that the 


supply is given by a hydro-electric undertaking. The 
supply company is safeguarded to some extent by the 
proviso that the minimum bill after the first year of service 
shall be not less than 60 per cent. of the energy stipulated 
in the contract. The company also has the right to occupy 
the railroad right of way with its transmission lines. A 
very unusual stipulation deals with the question of power- 
factor. In order that the nature of the load shall not be 
unsatisfactory to the supply company, the railway sub- 
stations are to contain sufficient synchronous machinery 
to secure a power-factor, leading or lagging, of at least 
80 per cent. Further, the power company will have the 
right to instal Tirrill regulators in the sub-stations for the 
operation of synchronous machinery. In this manner it is 
expected that the power-factor will be controlled within a 
range of 20 per cent. either way from unity, and an unre- 
munerative character of load will thus b2 avoided. 


ee 


Over-Standardisation in Transformer Design. 

WE have long passed the stage when an argument was 
possible on the benefits of standardisation in engineering or 
electrical work. For no one will to-day attempt to argue 
against the principles of interchangeability and reduction 
in the number of parts or of the employment of the same 
design of fastenings or fittings in the greatest possible 
number of ways. Indeed, the tendency seems now to be 
rather in the other direction and there are proposals not only 
to standardise apparatus for one class of work, but to make 
one piece of apparatus do more than one job. This is, at 
any rate, the attitude taken up by two American engineers 
with regard to transformer design. Their idea is, briefly, to 
design a transformer which shall work equally well on either 
of the two standard frequencies of 25 and 60. In other 
words, it will not be the best transformer which can work on 
a frequency of either 25 or 60, but will be the best trans- 
former which can work on both these frequencies, which 
is not at all the same thing. It has been found that this 
can be done with a greater degree of success than was at 
first expected, as the variations in the iron and copper losses 
to some extent counteract each other, so that the total losses 
do not vary greatly with the frequency. Now this, of course, 
is all very well and it is interesting to know that such a piece 
of apparatus can be made, but whether it is expedient to 
make it 1s another matter. For ourselves we incline to the 
view that it is better to design two transformers for 
working well on frequencies of 25 and 60 respectively than 
one which will work fairly well on both. 

Training Wireless Operators. 

New methods, especially when their development is so 

rapid commercially as radio-telegraphy has been, demand 


ticularly at starting. 
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special arrangements for training the operators who are to. 
apply them in everyday life; and even when the methcd 
employed is well established it often happens that steps must 
be taken to counteract the inevitable labour westage with 
a sufficient supply of trained men. As is well known, the 
principal telegraph cable companies have, with this end in 
view, established schools where young men m»y learn the 
technique of the telegraphist's craft and thus be in a position 
to play their part in keeping up international communica- 
tion. If this is necessary in the case of cable companies, 
it is obviously more necessary in the case of radio-tele 

graphy, in which craft a comparatively small number of 
operators are at present highly trained, and where 
there is an ever-increasing demand for assistants. To 
supply this demand Marconi's Wireless Telegraph Co. some 
time ago established a school in London, and the classes 
held there have proved so successful that an increase in 
accommodation has become necessary. On another page 
of this issue we give some details of the work that is carried 
on in this school, and it will be seen that every effort 
is being made to provide suitable instruction in wireless 
telegraphy for all classes of students. The award of 
certificates which is to be made should form the necessary 
stimulus to these students to do their best. The plant avail- 
able is complete, and it will be the student's own fault if he 
does not benefit by the training provided. The Marconi Co. 

are to be congratulated on their enterprise in this direction. 
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Meter Approvel by Board of Trade.—On March 19th the 
Board of Trade approved the Ferranti A.C. Meter Type C for 
the measurement of electrical energy supplied on the constant 
pressure single-phase two-wire alternating-current system, 
provided the meter be constructed as described in the speci- 
fication and drawings No. H.2.833 and in accordance with the 
pattern No. 500,272, deposited with the Board of Trade Nov. 
10, 1911, and the Board have also approved the method of 
fixing such meters and connecting them with the service lines 


_as described in the specification and drawings above referred to. 


Enerzy Con:iumption on the Spiez-Frutigen Railway.— 
Mr. J. Bourdel, in a recent issue of '* Le Genie Civil," gives the 
following results of recent energy consumption tests on the 
Spiez-Frutigen Railway, a part of the Lotschberg tunnel route : 


Siemens- Oerlikon Allgemeine 
Schuckert locomo- locomo- 
motor car. tive. tive. 
Length of test track, miles............... BI ees 8.37 ...... 6:14 
Greatest difference in height, feet...... 4902 ...... 402 sse 337 
Weight in metric tons ............. sees 128 ines 346 ...... 497 
Percent. load. 4 ai eer aes 100 ...... 50 ...... 100 
Performance, metric ton miles  ...... 1,048 ...... 2,790 ...... 3,038 
Calculation of work done at the wheels, 
kilowatt-hours ................ eee 84-5 ...... 290^ ess 321 
Calculation of watt-hours per ton- mile BÜ. uus 78:4  ...... 74-7 
Metered energy, kilowatt-hours......... 107.5 ...... 364 ...... 310 
Metered energy, watt-hours per ton 
mile n deerant 101-6 ...... 94.4 ...... 101-6 
Total efficiency, per cent. ............... 18:9. assays 83.5 ...... 13:9 


According to these figures, Mr. Bourdel points out that the series 
motor appears to be superior to the repulsion motor from the 
standpoint of economy in energy consumption, and more par- 
It was also found that a coefficient of 
rail friction of one-fifth was sufficient for good starting. 


Oable Interruptions. Date of Interruption. 
Latakia—Palura .............. eee eene rennen . May 26, 
Scalamova—Samos ..........« cerent enne April 21, 1912 
Marmariza—HRhodes............... eee April 21, 1912 
Bessika—Tenedos — ............... eene April 24, 1912 
Poulocondore— Pontianac............... eere cente July 5, 1912 
Tokyo: Quam .oese soi Eee XA RER e sae Sept. 10, 1912 
Madagascar—Reunion .............. e eene Mar. 11, 1915. 
Seattle—Sitkaà |... ern ete ceo it nau Mar. 26, 1913. 
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Radio-Telegraphy for Train Despatching.—The “ Elec- 


trical World ” states that the Lackawanna Railroad is equip-. 


ping its stations at Scranton and Binghamton with radio- 
telegraph transmitting apparatus capable of sending messages 
65 miles. The trains which pass these points will be fitted 
with receiving devices so that the orders, messages, &c., can 
be transmitted directly to the train crews while running at full 
speed. Besides the regular work of train dcspatching, it is 
also proposed to use the system to deliver messages to pas- 
sengers, transmit news, &c. If this initial installation proves 
satisfactory wireless apparatus will be installed throughout 
the system. 


* Power Supply on the Rand."— Erratum.—We regret that 
in our account of the discussion on this Paper Mr. A. Jacob 
was reported as saying that the total cost of the 80,000-volt 
copper line was £256 per mile and the aluminium £126 per mile. 
These figures should be £956 and £826 respectively. Mr. Jacob 
points out that his desire was to show that with a perfectly 
normal up-to-date type of construction, an overall economy of 
13 to 14 per cent. on the costs of constructing the line can be 
effected by theemployment of aluminium in preference to copper 
conductors. 


Electric Signals for Hoisting.— According to ‘‘ The Times 
Engineering Supplement," a special system of electric signals 
was employed for the erection of the steel work in the tall 
Municipal Building, New York. The signalman who was 
stationed high up on the work, where he could observe all the 
hoisting operations, wore a belt to which were attached a 
number of push buttons. These buttons operated the signals 
in the engine house through a special electric cable containing 
several pairs of insulated copper wires and protected by an 
outside spiral strip of metal. The signals were given by an 
electric siren and by different coloured electric lights, and they 
provided for the raising or lowering of the load at high or low 
speeds, for swinging the boom to either side, and for stopping 
any movement. A special pair of wires running through the 
centre of the cable carried a constant current, whether the 
signals were being operated or not, and in case this cable broke 
an alarm bell in the engine house was rung by the interruption 
of the current. An important feature of the apparatus was an 
automatic recording device which, by means of clockwork, 
printed a record of every signal transmitted on a continuous 
paper ribbon, thus giving permanent accurate data to show 
whether or not the signals were correct or were properly obeyed. 


Results of Electric Working in the Simplon Tunnel.— 
* The Engineer " mentions a Paper on this subject in which 
a German engineer gives the results of experience on the main- 
tenance of the line through the Simplon Tunnel during the last 
six years. Some of the overhead insulators appear to have 
been found defective, and it seems likely that the use of glass 
as a portion of the construction will be found to be an improve- 
ment, as it is more capable than vulcanite of resisting the com- 
bined effects of heat and moisture. "There have also been found 
to be certain oxidising effects produced on the overhead con- 
ductors, with consequent considerable wear. At first it was 
supposed that this was due to the generation of ozone ; but 
it seems now more likely that it is caused by a deposit of soot 
from the steam locomotives that occasionally pass through the 
tunnel. An aluminium conductor would be free from this 
oxidising effect, but appears unsuitable on other grounds. 
"ome method of painting the conductor seems to have been 
tried with satisfactory results. The last part of the Paper 
refers to the locomotives, and the work which has been done 
by those of different construction. Such difficulties as have 
been experienced in the working of the line have been merely 
due to abnormal complications resulting from moisture, ice and 
extreme variations of temperature. 


Contact Resistance of Carbon Brushes on Commutators.— 


———— 


es ut ieu ee eee Se EEE ee ce d ERD AEE eE aoe 


M. Gratzmuller has recently examined this question and has | 


published his results in “ La Lumiere Electrique." He finds 
that the contact resistance of a carbon brush on a commutator 
depends on the magnitude of the current that is passing through 


it. It also depends on the pressure between the brush and the 
commutator, and it varies as soon as the commutator begins to 
move. It does not, however, appear to depend on the speed 
of the commutator, always provided that this speed is not zero. 
The contact resistance is greater during motion than it is in a 
state of rest. It decreases as the current increases, and 
decreases also with an increase of pressure. The number of the 
carbon brushes put in parallel on a commutator and the 
total area of their surfaces of contact are not of great impor- 
tance ; in any case, it appears certain that the total contact 
resistance is not inversely proportional to the area of the sur- 
faces in contact. With the pressures ordinarily employed, the 
contact resistance between carbon and commutator 1s always 
much greater than that between carbon and brush-holder ; 
but the contact resistances do not vary much with the different 
qualities of carbon. A large number of carbons of different 
kinds were examined in the course of the investigation, and the 
results given by each are shown in the form of curves and 
tables. These results differ notably from those connected with 
Arnold's work on the subject. 


* Generator and Prime Mover Capacity." —A Paper on 
this subject was read before the American Institute of Elcc- 
trical Engineers by Messrs. D. B. Rushmore and E. A. Lof. 
The authors state that in the past every effort has been made to 
adjust the ratings of the generators to the station load curves, 
and the result was that overload capacities of 25, 50, or even 
100 per cent. had to be guaranteed, usually for a period of two 
hours. It appears, however, that with the growth of the gene- 
rating station and the improved load conditions which now 
prevail in America this practice is becoming more and more 
obsolete, and the units are being rated on a maximum or, more 
properly called, constant continuous rating, which should not 
be excecded except during momentary peaks. Steam turbine 
units have been rated according to this method for some time 
past, and with entirely satisfactory results. It is also becoming 
quite common in connection with water-wheel driven units, 
and there seems to be no reason why it should not prove to be 
equally satisfactory for hydro-electric plants, especially for low 
heads, where the water-wheel efficiency falls off rapidly as the 
power is reduccd below the normal full load. Exceptions to 
this may, however, be found, as, for example, where h'avy 
short-period peak loads must be provided for, in which case it 
may be advisable to select a generator having a corresponding 
overload capacity. 

Prosperity in the Engineering Trades.—A contemporary 
remarks that it is a good many years since employment in the 
engineering and allied trades was as good as at present, and 
it may be doubted whether ever in the history of the industry 
it was better. Returns from trade unions show that at the 
end of last month only 1-5 per cent. of engineering workers were 
unemployed, compared with 1-6 at the end of January and 2-4 
per cent. at the end of February, 1912. The highest percentage 
in any district was only 2-1 per cent., which speaks for the 
equable distribution of the present trade activity. Employ- 
ment on the North-East Coast continued very good, with much 
overtime and night-shifts. Engineers in Lancashire and 
Cheshire were well employed, overtime being worked in several 
towns ; although spindle makers reported unfavourably, as did. 
pattern makers at Bury and at Liverpool. Employment in 
Yorkshire and Lincolnshire continued very good, with much. 
overtime. Sheffield ironfounders reported a decline and the 
core makers an improvement. Pattern makers and boiler 
makers at Leeds reported an improvement. At Lincoln there 
was some decline in the heavy iron sections. In the Midlands. 
the motor car and motor cycle trades continued good, with some 
overtime. The lace machinery trade at Nottingham was slack, 
with some short time. In the shipbuilding trades employment 
was very good, and rather better than a year ago. Ship joiners 
at Middlesbrough gave a bad report ; otherwise the North-East 
Coast and Humber districts were well employed. Shipbuilders 
on the Thames were slack as regards new work. Employment 
in the pig-iron industry was much better than last year, and 
continued very good at iron and steel works. 
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Help for the Electrical Inventor.— According to “ Engi- 
neering News,” it has been proposed by the newly elected 
president, Mr. H. L. Doherty, as part of the activities of the 
New York Electrical Society for the coming year to extend help 
to deserving inventors. The scope of the plan is indicated in a 
recent circular letter, sent out by the secretary, part of which 
reads as follows : The simple plan that will be tried out at first 
is to invite all manufacturers and inventors having meritorious 
inventions to submit them to the members for inspection at the 
regular meetings, without interfering with the set programme. 
The idea is that the apparatus can be set up in one corner of 
the meeting room and there exhibited and explained to the 
members before and after the meetings, and, if there should be 
sufficient time, to open a discussion on the subject. It is thought 
that in this way, month by month, the new apparatus will be 
successfully brought to attention, and all members will have an 
opportunity to become better posted as to what is doing, not 
only in their own branch of the industry, but in others outside, 
in which they naturally have an intelligent interest. 

Uranium and Vanadium in 1919.— According to the “ En- 
gineering and Mining Journal,” the production of uranium for 
1912, from the preliminary estimates of the U.S. Geological 
Survey, was equivalent to about 26 tons of uranium oxide, or 
approximately’ 22 tons of metallic uranium, a slight increase 
over 1911. The vanadium output for 1912 is estimated as 
equivalent to a little less than 300 tons of metallic vanadium, 
a somewhat larger quantity than that of 1911. Uranium and 
vanadium ores in 1912 came chiefly from south-western Colo- 
rado, with a smaller production from south-eastern Utah be- 
tween the San Rafael Swell and the Colorado line. The uran- 
ium-bearing ores were all carnotite, a variable compound of 
uranium and vanadium with other elements. So far the richest 
and largest deposits found are in Montrose County, Colo., and 
Paradox Valley, Long Park, the McIntyre district and adjacent 
territory, extending into San Miguel, Dolores and Mesa counties. 
In Utah the deposits mined are in Emery and Grand counties. 
The percentage of uranium oxide (U,O,) in the ore varied from 
0-5 to 6-32. The percentage of vanadium oxide (V,0,) in the 
same ore varies from 1-42 to 13-63. The larger part of the 
vanadium ore produced was a sage-green sandstone coloured 
by the vanadium-bearing mica roscoelite. It was mined near 
Newmire, San Miguel County, Colo., and the vanadium was 
obtained in the form of iron vanadate at the local reduction 
plant of the Primos Chemical Co. The iron vanadate is smelted 
into ferrovanadium in the east. Prices varied greatly, but Is. 
to 1s. 3d. per pound for the contained vanadium oxide and 5s. 
to 6s. per pound for the contained uranium oxide, where it 
exceeds 24 per cent., seems to have been the rule. 


Electrically-Operated Excavators in Canal Work.—The 
“ Electrical World " describes the employment of electricity 
on the Palos Park section of the Calumet-Sag Channel of the 
‘Chicago Drainage Canal. Two electrically-operated drag- 
line excavators are used, each capable of lifting 2-5 cubic yds. 
The excavator is carried on a turn-table mounted on trucks 
which run on two sets of parallel tracks. These tracks are 
placcd on both sides of the channel, so that both excavators 
‘can be worked at the same time from opposite sides. When ! 
it is desired to move the excavator along the track, the boom 
is pointed in the direction of travel and the scoop is worked 
entirely through the boom hoist-line and drag-line. 
wound on drums, which are rotated through gearing and fric- 
tion clutches by two induction motors, which operate continu- 
ously. These motors are both 112 H.P. machines, and run at 
120 revs. per min. at no-load and 690 revs. per min. at full-load. 
‘Comprcssed air is used to operate the friction clutches and 
band brakes on the drums. It is provided bv a pump driven 
by a 5 H.F. induction motor of the squirrel-cage type. 
52 H.P. wound-rotor induction motor operates the turn-table. 
All these motors are controlled from a single switchboard, 
and are of the 440-volt three-phase 60-cycle type. 
a transformer truck. This truck carries three 50 kw. 
440-volt transformers. 
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Energy is 
supplied from a 2,300-volt line, connection being made through 
2 200 
The high-tension taps from these 
transformers are secured to a cross-arm on a 20 ft. mast carried 
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on the truck. From this cross-arm short lines connect with 
the distribution line running parallel to the channel. A steel- 
armoured cable, containing three No. 0 stranded conductors. 
connects the 440-volt taps of the tranformers with slip-rings 
on the lower side of the turntable. These slip-rings are con- 
nected, through conduit. with the switchboard on the exca- 
vator. The cable permits the machine to be moved about 
800 ft. without moving the transformers. It is stated that 
during the cold weather which has prevailed in Chicago this 
winter the contractors on this section of the canal have had 
none of the troubles that usually attend the use of a steam- 
operated excavator at this season of the vear. Work has been 
carried on during 20 hours out of the 24, and, with both exca- 
vators working, about 4,200 cubic vds. of earth have been 
removed each day. 


The Centenary of Gas Lighting and its Historical Develop- 
ment.—In a lecture on the above subject before the Illuminat- 
ing Engineering Society Mr. W. J. Liberty sketched the remark- 

able development of gas lighting from the commencement of 
the last century up to the present year. Among the early 
difficulties may be mentioned leakage and imperfect purifica- 
tion. For even as early as 1860 Dr. Letheby estimated that 
the amount of gas escaping into the earth of the metropolis 
was no less than 386 million cubic feet per annum ! Even after 
gas had established its position for public lighting it was long 
before it could be conveniently used for indoor illumination, 
and the room of the Royal Society of Arts (in which the lecture 
took place) was not so lighted until 1854. A special tribute 
was paid by Mr. Liberty to the early work of Clegg, a pupil 
of Murdoch, who devised the first gas meter and did much to 
make gas lighting a practicable process. After the initial 
difficulties had been overcome, gas lighting entered upon a 
stage of ruinous competition between the different companies, 
and it was only in the period 1868-83 that amalgamation 
began. Many of the companies at this time paid substantial 
dividends, and the price of gas was also high, in some cases 
as much as 6s. per 1,000 cubic ft. This favoured position of the 
gas industry eventually gave rise to a state of inertia and 
stagnation, and it was only in the early 'eighties, when the for- 
midable competition of electric lighting made itself felt, that 
development began, and the invention of the incandescent 
mantle by Welsbach brought about an improved state of things. 
In the concluding section of this Paper Mr. Liberty dealt more 
closely with gas as an illuminant, prefacing his remarks by a 
historical sketch of developments in public lighting. The 
lecturer also traced the rise of high-pressure gas within the last 
decade, mentioning that the Tower Bridge was among the very 
first lighted by this means. He also described various early 
forms of self-intensifying gas burners, such as those of the 
Scott-Snell type, which have given place to the high candle- 
power, high and low-pressure lamps of to-day. As showing 
how there was still room for both illuminants, he referred to 
the combined lighting by gas and electricity in Holborn and 
in the City of London, by which vastly improved illumination 
had been obtained at a reduced cost. The whole question of 
street lighting was now receiving much more study, and sug- 
gestions were being made as to the best means of distributing 
the light and avoiding glare. It would be noted that in recent 
contracts the tendenc y had been made evident to specify the 
provision of a certain illumination in the streets. The study 
of such lighting problems had been greatly encouraged during 
the last few years by the formation of the llluminating En- 
gineering Society. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Mr. H. Rottenburg contributes an article on “ Multiplying 
Charts for the Graphical Analysis of Curves " (p. 1140). 


An account of some experimental work at King's College, with an 
alternating-current contactor, is contributed by Prof. E. Wilson 
and Messrs. J. G. Winn, C. R. Bicknell and G. R. Anderson (p. 1129). 


Our account of Sir J. J. Thomson's lectures on the **Structure 
of the Atom ” is concluded (p. 1133). 
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An abstract is given of Mr. W. A. Dexter's Paper on “ Steam Con- 
densing Plants," read before the Newcastle Local Section of the 
Institution of Electrical Engineers (p. 1124). 


We give a translation of a Paper by Mr. M. Latour on ** Single-phase 
Alternating-current Commutator Motors for Railways " (p. 1127). 


Companies’ Meetings and Reports.—Meetings of the British L. M. 
Ericsson Mfg. Co., Colne & Trawden Light Railways Co. and New- 
market Electric Light Co: are reported (pp. 1155-1156). 

The directors’ reports abstracted include those of the British 
Aluminium Co., Calgary Power Co., Isle of Wight Electric Light & 
Power Co., Jarrow & District Electric Traction Co., South Wales 
Electrical Power Distribution Co., Vickers Limited, Wemyss & District 
Tramway Co. and Winnipeg Electric Railway Co. (pp: 1155-1156). 
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PERSONAL. 


Lord Rayleigh has been awarded the Elliott Cresson gold medal by 
the Franklin Institute in recognition of his extended researches of 
signal importance in physical science. 


Dr. J. Erskine-Murray intimates that, in consequence of having 
joined Messrs. Clark, Forde & Taylor as partner, his address will in 
future be 4, Great Winchester-street, London, E.C.; telegraphic 
addresses ‘* Wavelength, London," and “‘ Curbed, London " ; tele- 
phone 640 London Wall. In the new firm of Clark, Forde, Taylor & 
Erskine-Murray he will carry on wireless telegraph business on the 
same lines as hitherto. 
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APPOINTMENTS VACANT AND FILLED. 


Àn assistant mains engineer is required for a large electric light and 
power undertaking in Calcutta. 
free quarters. See advertisement. 


Marconi's Wireless Telegraph Co. (Marconi House, Strand, Lon- 


don, W.C.) invite applications from mechanical and electrical engi- 


neers for permanent employment, principally in connection with 
installation work abroad. See advertisement. 


‘A leading firm of electrical manufacturers in the Midlands have 
vacancies for a limited number of pupils who have had a satisfactory 
technical training. See advertisement. 


An assistant is required by the Cambridge Scientific Instrument 
Co. (Ltd.) to help in the preparation of matter for catalogues and 
general propaganda work. See advertisement. 


A chief draughtsman is wanted at once by monufacturer of 
dynamos and motors in Manchester district. See advertisement. 


An advertiser requires a senior test-room assistant for testing 
electrical machines. 

An advertiser requires a technically trained man for instrument 
test room. 


A meter tester is required, with experience in polyphase work. 
See advertisement. 


Carlisle Corporation require a city electrical engineer. Commencing 
salary £500 per annum. Particulars from the Town Clerk. Appli- 
cations by noon March 31. 5 


The Council of the Borough of Hampstead invite applications for 
the office of chief electrical engineer and manager. Salary £700 per 
annum, together with a bonus calculated on the net profits of the 
undertaking. Forms of application from the town clerk, Mr. Arthur 
P. Johnson, Town Hall, Haverstock-hill, N.W., and must be sent in 
by 10 a.m. of March 31. | 


Carlisle Corporation invite applications for the position of city 
electrical engineer. Commencing salary £500 per annum. Applica- 
tions by noon March 31. Particulars from the Town Clerk. 


The Council of the Borough of Hampstead also invite applications 
for the appointment of a consumers' engineer, at a salary of £300 per 
annum. Forms of application from the Town Clerk. Applications 
by 10 a.m. March 31. | 


Aberdare Urban Council require a tramway traffic superintendent, 
Commencing salary £175. Applications to the Clerk by April 1. 
The Senate of the University of London invite applications for the 


post of professor of civil and mechanical engineering at the East 
London College. Salary £600 a year. Particulars from the Aca- 


Commencing salary £250, with 
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demic Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications by May 24 to the Registrar, from whom 
further particulars may be obtained. 


Mr. W. H. Vincent, electrical engineer in the works branch of the 
Home Affairs Department, Melbourne, has been appointed chief 
electrical engineer to Brisbane Electric Light Co., at a salary of £600 
a year. | | 

Mr. A. J. Abraham, engineer and manager. of Aberdare Urban 
Council's electricity ‘department, has been appointed manager 
of the tramways department... .- . | 

Mr. T. Ridyard, of Manchester tramways department, has boen 
appointed works arid rolling stock superintendent of the Liverpool 
tramways department. 


INSTITUTIONS AND SOCIETIES. 


Institute of Radio Engineers.—A Paper by Dr. L. W. Austin, of the 
National] Bureau of Standards, describing some experimental exten- 
sions of his recent work on the variation with frequency of condenser 
resistances, was read at the monthly meeting of this Institute on 
March 5th. Although Dr. Austin was unable to deliver the Paper 
in person, the subject-matter aroused much interest and a lively 
discussion followed. At the same meeting, the design of an emblem 
was submitted to the Institute for final criticism, and it is expected 
that the form agreed upon will be ready for distribution at the next 
meeting. The Institute of Radio Engineers, which was formed by 
the consolidation of the Society of Wireless Telegraph Engineers and 
the Wireless Institute, is now well on in its second year. Member- 
ship is still growing rapidly, and meetings are held on the first 
Wednesday of each month. 

Electrical Trades’ Benevolent Institution.—AÀ reminder to all 
interested in the success of the above Institution that the annual 
festival dinner will be held at the Trocadero Restaurant, London, 
on Wednesday, April 16th, when Mr. Geo. Sutton, of W. T. Henley's 
Telegraph Works.Co., will occupy the chair. Mr. Sutton is most 
anxious that a record subscription list should be announced on the 
occasion, and patrons of the Institution who are unable to be present 
at the dinner are invited to send in their contributions in order that 
the funds may be greatly strengthened to meet the demands which 
are now being made upon them. 


ARRANGEMENTS FOR THE WEEK. 


TUESDAY, April 1st. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Physical Laboratory University, Man- 
chester. Paper on “ Self-Synchronising Machines,” by Dr. E. 
Rosenberg. 

RONTGEN SOCIETY. 

8:15 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment, London, W.C. Papers on “The 
Physiological Principles of Internal Radium Therapy,” by Prof. 
Saubermann, and “ The Radiographic Episcope,”’ by Dr. Cotton. 

PRIDAY, April 4th. 
FARADAY SOCIETY. 


7 p.m. Meeting atthe Municipal School of Technology, Whitw. rth- 
street, Manchester. Discussion on '' The Corrosion of Iron ard 
Steel." 


RovAL INSTITUTION. 
9 p.m. Meeting at Albemarle-street, London, W. Discourse on 
“ The Spectroscope in Organic Chemistry," by Dr. J. J. Dobbie, 
F.R.S. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding: Lieut-Col. H. M. Lear. 
The following orders have been issued for the current week :— 

Monday, March 31st, 1913, ' A" Company.—Recruit Training, 7 p.m. 
to 10 p.m. Company Training, 7 p.m. to 10 p.m. 

Tuesday, April lst, 1913, “ B" Company.—Company Training, 7 p.m. 
to 10 p.m. 

Thursday, April 3rd, 1913, “ € " Company.—Recruit Training, 7 p.m. to 
10 p.m. Company Training, 7 p.m. to 10 p.m. 

Friday, April 4th, 1913, “ D " Company.—Company Training, 7 p.m. to 
10 p.m. 

Saturday, April 5th, 1913.— Headquarters will be opened for regimental 
business from 10 a.m. till noon, 
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'COMPARATIVE NOTES ON INDEPENDENT STEAM 
CONDENSING PLANTS.* 


BY W. A. DEXTER. 


Summary.—Surface and jet condensing plants are discussed and com” 
pared, chiefly. those used in connection with steam turbines. Air- 
pumps are also considered, both reciprocating and rotary, with some 
remarks incidental to their efficient working and maintenance. 


In an introduction it is shown by means of entropy diagrams that 
from a non-condensing engine 173 B.-Th.U. per lb. of steam can be 
'Obtzined ; from the same engine working condensing, 248 B.Th.U. ; 
and if the steam is expanded to a vacuum of 28} in., 334 B.Th.U. 
per lb. of steam, a gain of 43 per cent. and 93 per cent. respectively 
over the non-condensing engine. Thece figures show the great gain 
in useful work which can be obtained by working an exh^ust steam 
turbine in combination with a non-condensing steam engine. For 
reciprocating engines of the low-speed type, such as are very common 
in the textile mills of the North, there is no doubt that the attached 
condenser and air-pump is the most efficient type; a high vacuum 
is not required, say 26 in. at the condenser, and the pump couid not 
be more economically driven than directly from the main engine 
piston rod or crosshead. In cases where the main engine is over- 
loaded, and there is sufficient steaming power in the boilers, it may 
prove an advantage to disconnect the pumps and instal a separate 
steam-driven set. High-speed engines should be considered on the 
same lines as turbines, though it is not advisable to aim] at so 
high a vacuum ; a vacuum of 26 in. to 26} in. is quite sufficient for 
economical working. For steam turbines, and especially the low- 
pressure type, a high vacuum is really essential ; but even here it is 
possible to aim at too high a vacuum for overall efficiency where there 
is not a good natural supply of cooling water at low temperature. 
It is probably unnecessary at the present date to point out that a 
shortage of water supply is not in itself prohibitive to condensing ; if 
there is sufficient feed water available for the boilers when working 
non-condensing à smaller quantity will suffice to meet condensing 
conditions. 

There are two distinct types of condensing plant: “surface,” 
where the steam and condensing water are separated by a metal 
tube or plate, and “‘ jet," where the steam and water become inter- 
mixed. The evaporative condenser, usually fixed on the roofs of 
buildings, may be classed with the former type; but, although it 
takes probably less water than any other type, it is cumbersome, 
expensive, and has many undesirable features preventing its more 
universal adoption. 

Surface Condensers.—The surface type of condenser possesses many 
advzntages over other types, though its initial cost is generally 
higher. The cost of operating the air and water-pump is lower, this 
being due to the fact that the condensing water is kept out of the 
vacuum chamber of the condenser. The water of condensation may 
be used over and over again, giving a pure feed supply to the boilers. 
When working in connection with reciprocating engines it will be 
necessary to remove any oil passing over with the exhaust steam. 
A point which requires careful consideration before deciding on a 
surface type of plant is the liability to corrosion or pitting of con- 
denser tubes. The author has found this trouble most prevalent 
where cooling towers are used. In certain cases the first analysis 
has shown the water to be almost pure and good for drinking purposes, 
but there has been a very slight acidity ; the trouble has only been 
overcome by adding a certain quantity of lime to the water in the 
‘cooler tank, sufficient to produce a neutral solution. This corrosion 
and pitting trouble is also very prevalent where sea-water is used for 
condensing. Zinc and sometimes mild steel plates are fitted into the 
water chambers of the condenser and connected to the tube plates, 
the idea being that these plates will be of negative polarity to the 
meta] of the tubes. 


Design and. Efficiency of Surface Condensers.—The most efficient 
condenser is one in which each pound of condensing water takes up a 
maximum number of heat units, i.e., where the condensing water 
leaves the condenser at a temperature equivalent to the temperature 
of the exhaust steam ; at the same time the condensed water should 
be withdrawn at as high a temperature as possible for a given set of 
conditions. If this can be obtained With a small ratio of cooling 
surface to weight of steam condensed so much the better, on account 
of space occupied by the plant, otherwise it resolves itself simply 
to the cost of the condenser to attain these results. In practice it is 
found that it does not pay to aim at so high a discharge temperature 
for the water, and the best temperature difference between the 
exhaust steam and discharge cooling water will depend on the inlet 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers. 
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temperature of the water. For instance, where there is a plentiful 
supply of cold water a greater temperature difference should be 
allowed than where cooling towers are used ; also for lower degrees of 
vacuum, the temperature of the steam being correspondingly high, 
& greater temperature difference should be taken than for a high 
vacuum. The curves in Fig. 1 indicate what may be taken as fairly 
good allowances for temperature difference for various inlet water 
temperatures and vacua. Thus for 28 in. vacuum, inlet water 
temperature 75 deg., the temperature differences would be 7*F.. 
and with water at 50 deg. it would be 17°F. Having fixed upon the 
desired outlet temperature of the cooling wzter, end consequently 
the quantity of cooling water and horse-power to be expended in 
pumping, then it becomes a question of what is the cheapest design 
or form of condenser which will give these results. For a given 
cooling surface the cheapest form of condenser is certainly one of 
circular section, relatively small in diameter and long between the tube 
plates; but it will probably be found that a greater heat trans- 
mission per square foot of cooling surface can be attained by a 
condenser of different shape and design, and the point is to find out 
what are the features which govern the efficient condensation of th^ 
steam, with the object of securing a design of condenser which will 
condense a given weight of steam for a minimum cost of manufacture. 
It has been shown by many investigators that high steam and 
water velocities through a condenser are conducive to increased heat 
transmission per square foot of cooling surface; it is therefore 
advisable that the velocity of the steam as it passes through the 
condenser should be maintained as near as possible to the velocity at 
the inlet branch. Anything which will retard the flow of steam or 
cause eddies should be avoided. The volume of air entering the 
condenser with the steam is but a small proportion of the total 
volume of the steam and air, but as the fluid passes through the 
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condenser the steam becomes condensed until at the air-pump 
suction branch or outlet of the condenser, the air forms a very large 
proportion of the air and vapour mixture, and as the pressure through- 
out the condenser should remain nearly constant, the area of the 
path of flow near the outlet may be considerably reduced from 
that at the inlet. This condition would therefore suggest that the 
condenser should be of conical or peg-top shape, but as this would 
not be suitable for the disposition of the tubes, we are led to a 
condenser whose cross-section only- is of wedge or pear-shape, and 
arranged longitudinally, so that the tube plates are parallel and the 
tubes of equal length to each other. 

Much has been written in recent years on the design of condensers 
giving high rates of heat transmission per square foot of tube surface, 
but the manner of obtaining these results should be carefully noted. 
In many instances the tests have been carried out with very low inlet 
temperatures of condensing water, and the results are somewhat mis- 
leading, as it wil! be found that the rate of heat transmission falls very 
rapidly when using water of higher temperatures, such as where arti- 
ficial cooling has to be resorted to, also there is a great difference 
where dirty waterisused. Further, very high transmission rates have 
been obtained by causing the water to pass through the tubes at high 
velocities and by breaking up the flow through the tubes. Various 
kinds of cores have been fitted in the tubes, such as triangular-sh*ped 
laths, &c., but there are many objections to these devices, such as 
excessive friction losses and the choking of tubes if the water is not 
very clean. In one case an evaporation rate with ‘ow-pressure 
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steam, of 1l0lb. of water per square foot per 1°F. temperature 
difference has been obtained, but this was with clean water. When 
using slightly dirty water, which tended to deposit impurities on the 
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surface of the tubes, the heat transmission rate fell very rapidly. | 
, plates, if well made, makes the best job. In a high-pressure turbine 


$ in. tubes may be used for very clean water, } in. outside diameter 
is the standard size, but 1 in. may have to be used for dirty water. 


Jet Condensers. —W here the cooling water contains a large amount 
of foreign matter liable to choke the tubes of a surface condenser, or 
contains salts which would form a scale on the tubes and thus retard 
heat transmission, or is of a nature which mey cause corrosion or 
pitting of tubes, or where it is not desired to collect the condensed 
steam for boiler feed, then it would be advisable to adopt a con- 
denser of the jet type where the water and steam become intermixed. 
It is & cheaper type of plant as regards initial cost than the surface 
type, but, generally speaking, requires more power for the operation of 


the pumps. In the barometric or Torrecellian type, except in very ; 


rare cases, it will be necessary to pump the water into the condenser, 
but no pump is required to extract the water, as the condenser, being 
fixed at a barometric height, will be self-draining. The air-pump 
will be the same as for the low-level plant. The pumping power will 
be smaller for the barometric than the low-level type, as the full 
effect of the vacuum can be utilised in raising the water to the con- 
denser. It isa safer and easier plant to operate, as if properly designed 
there is no risk of water flooding the exhaust pipe and thence the 
turbine or engine. It is more expensive than the low-level type on 
account of the longer length of steam, air, and water-pipes required ; 
also on account of the long exhaust main it will be necessary to design 
the plant for a little higher vacuum in order to maintain an equivalent 
vacuum at the turbine. Condensers for low-level jet and barometric 
jet with air-pumps will be similar in design for a given set of steam and 
water conditions. In practically all cases the water enters at the top 
and is discharged at the bottom of the condenser. The highest heat 
transmission efficiency will be when the water leaving the condenser 
is at the same temperature as the incoming steam, though this 
condition could not be attained unless there was absolutely no air 
present in the condenser. This result can be most nearly attained by 
arranging the steam to enter at the bottom of the condenser, the air 
and condensed gases being drawn offatthetop. This gives counter 
direction of flow for the steam and water; the coldest part of the 
condenser is at the top and the hottest at the bottom ; the water is 
being gradually raised in temperature during its passage through the 
condenser. There are numerous modified forms of condensers similar 
in principle, the water being arranged to fall either in the form of 
jets or cascades. The general principle is, however, the same. 
Another form of jet condenser of the low-level type is called the 
Leblanc multi-jet condenser. In this the steam and water pass 
through the condenser in the same direction, but on account of the 
very efficiently designed nozzles spraying the water into & truncated 
cone, it is possible to obtain & discharge-water temperature very 
close to that obtained by the counter-current condenser. A more 
general description of this plant will be referred to later. Fora good 
counter-current jet condenser and for the Leblanc multi-jet type with 
reasonably good air conditions, it is safe to allow for the condensate 
and injection water being discharged at a temperature within 4 deg. 
of the temperature corresponding to the vacuum. 

. The various types of air-pumps in most common use during recent 
years may be classified as follows:—The reciprocating wet-air 
pump, either single or double acting having foot, bucket, and 
delivery valves; the reciprocating valveless suction-pump of 
wet-air type; the reciprocating dry-air pump almost identical in 
design to a steam-engine cylinder with D slide valve having equalising 
parts, and the rotary air-pump, usually a combination of a 
centrifugal water-pump and an ejector. It must be noted that the 
absolute pressure in a condenser is the sum of the pressure correspond- 
ing to the vapour tension of the condensed water and the pressure 
due to the volume of air present in the condenser. The air-pump 
should therefore be of such a capacity and efficiency that it will 
effectively deal with the amount of air passing through the con- 
denser in a highly attenuated state or at low absolute pressure, thus 
closely reaching an absolute pressure in the condenser equal to the 
vapour tension of the condensed water. The pressure of air in a 
surface condenser greatly reduces the rate of heat transmission. 

The amount of air passing through a surface condenser will be 
simply that due to leakage at glands, pipe joints, &c., to the small 
amount present in the boiler feed-water which will pass over with the 
steam ; there will be a much greater amount in the case of a jet 
condenser, as, in addition to the above, there is the amount of air 
present in the injection water, which latter may be from 30 to 60 
times the volume of the feed-water. Most cases will be satisfactorily 
met by allowing for a 3 per cent. volume of dissolved air. The 
amount of air entering by leakage may vary to an exceptional 
degree in different installations ; it would be very unwise to instal an 
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air-pump to meet exceptional air leakage, and instead particular cre 
should be given towards eliminating as far as possible such air 
leakage. All pipe-joints should be as carefully made as though they 
had to stand a steam pressure of 300 lb. Piping built of mild steel 


installation kept in good condition, with the condenser fixed close to 
the turbine, the air leakage should be within, say, 6 lb. per 10,000 Ib. 
of steam. Fora plant connected to a single reciprocating engine the 
weight of air allowed for should be that equivalent to what would pass 
through a 4 mm. or 5 mm. diameter nozzle. Exhaust steam-turbine 
installations require careful attention. The pressure in the engine 
low-pressure cylinder and the exhaust main up to the turbine should 
always be kept 1 lb. to 21b. above atmospheric pressure. 

In Fig. 2, which applies only to surface condensers, curves are 
drawn representing the actual volume of air to be allowed for at 
different degrees of vacuum, expressed in cubic feet per lb. of 
steam. The upper curve refers to turbine plants with directly 
connected condenser, and the lower curve to an engine with directly 
connected condenser. If two or more turbines or engines are con- 
nected to a central condensing plant the allowances will require to be 
increased. The curves are based on a 4 per cent. volume of air in the 
feed-water and an air leakage equal to a 4 num. diameter nozzle per 
22,000 Ib. steam per hour for a single turbine, and a 5 mm. diameter 
nozzle for one reciprocating engine at the same steam duty. Where 
more than one turbine or engine is eonnected to one condenser it is 
advisable to allow for an extra air eapacity in the pump, say 10 per 


Inches Me 


Absolute Pressure tn Condenser. 


0°30 0°50 


"30 
Atr Pump Displacement Factor. 
Fio. 2.—Cusio FEET OP AIR PER LB. or STEAM CONDENSED, 


0 0°10 


cent. extra for each turbine, other conditions remaining the same. 
Referring to the curves, it will be seen that for a single turbine and 
attached condenser for a vacuum of 27 in., barometer 30 in., an actual 
air displacement of 0-175 cubic ft. per lb. of steam should be allowed, 
whereas for a vacuum of 28 in. it would require 0-34 cubic ft. Fora 
reciprocating engine at 26 in. vacuum it requires 0-2 cubic ft., and for 
26 in. vacuum 0-265 cubic ft. per lb. of steam. 

The reciprocating wet-air pump with foot, bucket, and delivery 
valves, have mostly been used in the past in connection with low- 
speed reciprocating engines, and driven, directly from the piston 
rod or cross-head. They have in recent years been almost superseded 
by the Edwards type valveless suction-pump. The principal 
objection to this form of pump is the complication of valves, and 
especially the inaccessibility of the valves in the bucket. The most 
notable example is the Weir dual air-pump. This pump, which is of 
single-acting type, has recently been extensively used in high-class 
marine work. It is a combination of two independent air-pumps, 
one dealing with air and vapour and the other dealing with the con- 
densed water. The special feature is that in the wet pump the 
condensed water is discharged at a temperature approximating to 
the temperature corresponding to the vacuum, and that in the pump 
dealing with the air and vapour the water for dealing purposes is 
much colder than the condensed water, thereby enabting this pump 
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to withdraw a mixture richer in air. due to vapour condensation, and 
of greater density. This result is obtained by having a special water 
service and passing this water through an auxiliary condenser after 
its discharge and before its re-entrance to the suction of the pump. 
The air displacement efficiency of this pump will be fairly high, but 
the objection is the large number of valves and their inaccessibility. 

The reciprocating valveless suction-pump is almost completely 
represented by the Edwards patent pump. Its main feature is 
its simplicity, there being only one set of valves, and these being 
in the delivery plate, they are easily accessible for attention and 
replacement. The volumetric efficiency of this pump falls rapidly 
at high vacuum when the air is very attenuated ; similarly, it drops 
very much when the speed increases. The reciprocating dry-air pump 
is particularly suitable for jet type of condensing plant where large 
volumes of air have to be dealt with, and also for large surfacc 
condensers. 

In general the rotary air-pump consists of a centrifugal water-pump 
which is made to deliver water in jets or sheets through an ejector, the 
air and gases immediately surrounding these jets being carried along 
with the water by reason of the friction between the surface of the 
water and the air in contact with the same. In other cases jets or 
sheets of water are projected intermittently through passages in the 
pump casing, entrapping air between the intermittent plugs of water, 
the whole being discharged against atmospheric pressure by the 
energy due to the velocity of the water. Experiments have shown 
that a greater volume of air can be discharged by a given quantity of 
water when the air is entrapped between plugs or sheets of water than 
when it is drawn into the ejector by skin friction between the water 
and air. Further, the former system does not require so high a water 
velocity to discharge a given quantity of air as does the latter. The 
velocity of the water being one of the main features of this system, 
it is essential that it be obtained with the least possible expenditure 
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Fig. 3.—PaAnT oF TURBINE WHEEL OF LEBLANC PUMP. 


of power. The two particular features above mentioned are embodied 
in the well-known Leblanc pump. This pump is essentially a high 
vacuum pump, for vacua of 26 in. and lower, and where very large 
volumes of air have to be dealt with, then the reciprocating type as 
last described would be the better, but for the very high vacuum 
required for turbines it is à most suitable form of air pump. The 
characteristic of the Leblanc air-pump is a water ejector, in which 
the necessary kinetic energy of the water is produced in the apparatus 
itself by a reversed turbine of partial injection. Fig. 3 shows a 
portion of the turbine wheel. The water enters in the turbine with 
a velocity W, and as the wheel is moving in the direction of the arrow, 
this velocity, combined with the peripheral velocity U, gives the 
relative velocity V. This velocity becomes Va at the discharge 
of the turbine, and combined with the peripheral velocity Ua gives 
an absolute velocity Wa, with which the water leaves the blades. 
The angles of the blades are such that the velocity Wa is about 130 ft. 
per second. In an ordinary water ejector a head of about 265 ft. 
would be necessary to produce this velocity. It is therefore quite 
clear that the kinetic energy will be transmitted to the water with a 
higher efficiency than if this necessary pressure were produced by a 
centrifugal pump, and then transformed into velocity. Also in this 
arrangement the wheel is running in vacuum, thus reducing the 
friction losses to à minimum. Fig. 4 shows a sectional arrangement 
of the Leblanc pump, which works as follows: Sealing water is 
introduced through a suitable branch on the casing into a central 
chamber B, from which it passes through the water guide nozzle C. 
On leaving this the water is caught up (or chopped off) by the blades 
D of the air-pump wheel, or impeller, and ejected into the collecting 
cone E in the form of thin sheets, which travel with the velocity Wa 
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until they meet the slides of the collecting cone, and*thus form: 
absolutely tight water pistons, which entrap the air and non- 
condensable gases coming from the condenser or other apparatus 
through the suction F and carry them out against the atmospheric 
pressure. The estimated thickness of these water sheets is only 
from 4 to 8/1,000 of an inch. These sheets have the tendency to 
enlarge as the water particles are ejected divergently, and, as pre- 
viously stated, they are concentrated in the collecting cone, forming a 
compact plug when passing through the smallest diameter into the 
diffuser, the energy of velocity being converted into pressure, and the 
plug, consisting of air, gas and water, being discharged against the 
atmospheric pressure. 

A surface installation which may be of particuler interest to 
engineers of this district, is one at the Leeds electric lighting station.. 
It was built to meet the requirements of Mr. H. Dickinson. Mr. 
Dickinson had experienced a great amount of trouble with his earlier 
surface condensers on account of the very dirty condensing water 
available, this being taken from the River Aire. This river water 
contains a large amount of trade refuse, consisting of oily ənd 
woollen material discharged from the woollen mills higher up the- 
river, and at certain times of the year large quantities of dead 
leaves and mud are carried down. This causes excessive silting 
up of the condenser tubes, necessitating, the author believes, cleaning 
the condensers almost weekly at certain periods of the year. The new 
condenser for the turbine sets was therefore designed to as far ae 
possible obviate this trouble, and in the following manner. In 
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the first place the tubes are of extra large diameter, 1j in. When. 
the water conditions are unfavourable it is arranged so that it flows 
only once through the tubes, entering at the top of the condenser. 
The tubes are expanded into the top tube plate, and on this plate 
there is fitted a cover plate having trumpet-shaped holes exactly 
coinciding at the bottom side with the bore of the tube. This is to 
prevent any sharp edges which would be likely to catch and hold the 
woolly material in the water ; in fact, this principle is carried through- 
out the condenser; as far as possible there are no sharp edges—every 

passage for the water is well rounded off. The top water box is 

specially deep and open at the top, excepting for a light cover, which 

is quickly opened at will. Whilst the plant is in operation, the tubes 

can be cleaned by inserting a brush rod from the top open end. 

Further, the water-pipe connections from the centrifugal pump to 

the condenser and the discharge pipes from the latter are so arranged 

that the direction of flow of water through the condenser can be 

reversed. When the river is fairly clean' the water can be made to 

pass twice through the full length of condenser. In this case a 

division plate is lowered in tho top watér box dividing it into two 

compartments. The two plants of this type presently in the station 

are each capable of dealing with 65,000 lb. of steam per hour. The 

author's firm have now in course of construction a third set capable 

of dealing with 130,000 1b. of steam per hour. 

Barometric or Self-draining Jet Condensers.—Aitypical example of 
this type of plant is installed at Motherwell. It is designed to 
take the steam direct from two or three sets of rolling-mill engines. 
and has a steam duty of 180,000 1b. per hour, giving a vacuum of 
27 in. with cooling water at 80°F. The condenser is mounted 
on a mild steel structure at such a height as to allow the water to be 
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self-draining into à sump tank at the foot of the structure. The 
exhaust steam enters at the bottom and the cooling water near the top 
of the condenser, thus giving 2 counter-current flow. The air is drawn 
away from the top of the condenser, and after passing through a water 
separator is led to the air pump. This is of the horizontal dry slide- 
valve type, having two air cylinders, 28 in. diameter by 24 in. stroke, 
fixed immediately behind the high and low-pressure cylinders of 
& cross-compound steam engine. The water pumps are divided into 
half-duty units, viz., two injection and two hot-water pumps. The 
pumps are of the centrifugal type electrically driven. The injection 
pumps are designed to deliver 320,000 gallons per hour. In this 
particular case the internal arrangement of the condenser is of rather 
special design in order to meet the very intermittent nature of the 
load. A further point of note is the very great length and volume of 
the exhaust steam main, consequent on its being impossible to fix the 
condensing plant near the engines. There are two exhaust mains, one 
48 in. and the other 56 in. diameter, and about 300 ft. in length. 
With exhaust steam mains of this size and length great care must be 
taken to support them efficiently, and 2lso to allow for expansion. 
Care must also be taken to make the joints airtight. Although the 
exhaust mains are of such a great length, there is not more than 1 in. 
drop in vacuum between the condenser and the mill engines when 
working at full load, and the fluctuation in the vacuum between full 
and no load does not exceed } in. 

Low Level Jet Plants.—If carefully arranged and fitted with a 
well-designed and reliable water-extracting pump, this type of plant 
is simple, fairly low in cost, and gives excellent results as regards high 
vacuum and small quantity of injection water required. 


Leblanc Combined Multi-Jet Condenser and Rotary Pumps.—This 
type consists of a condensing chamber which is practically an 
extension of the turbine exhaust pipe at the upper and steam inlet 
end. The injection water is sprayed through a number of special 
shaped nozzles which break up the water in such a manner as to give 
a thorough mixing of the steam and water and a high condensation 
efficiency. The mixture of condensed steam and wester falls through 
a combining cone to the bottom of the condenser, and from thence is 
discharged by a specially designed water-extracting pump. The 
freed air is drawn away from the top of the condenser between the 
combining cone and the outer shell. The casings of the air and 
water pumps are bolted together, and the casing of the latter is 
rigidly bolted to the condenser shell, the whole forming a very com- 
pact and self-contained unit. The impellers of both the air and 
water-pumps are mounted on a common shaft, and this may be 
driven directly from an electric motor or small steam turbine. The 
water pump can, if required, be designed to deliver the water direct 
to a cooling tower or to spray cooler nozzles. The sealing or operat- 
ing water for the air pump can be drawn from and returned to the 
same source as the injection supply. 


SINGLE-PHASE ALTERNATING-CURRENT COMMU- 
TATOR MOTORS FOR RAILWAYS.* 
BY M. LATOUR. 


Summary.—The various types of single-phase commutator motors 
tested by the Compagnie des Chemins de Fer du Midi are compared, 
especially those which possess a cross-flux, either as an inherent property 
(repulsion motors) or produced artificially (series motors) The supe- 
riority of the series motor with a resistance in parallel with the auxiliary 
pole is shown and the current diagram given, which enables the inter-pole 
excitation to be calculated for this arrangement. Finally an equivalent 
arrangement is given, whereby all complications in the construction of 
the motor are avoided. 


The Compagnie des Chemins de Fer du Midi has carried out tests 
with single-phase traction on railways, which are of especial interest 
because comparisons were made between different types of motors. In 
the present article the types supplied by the various makers are dis- 
cussed, the criticism being made as general as possible. Later, the 
arrangements for producing speed regulation will be dealt with. 

The types investigated were :— 

l. The Westinghouse series motor. 

2. The plain repulsion motor (Brown, Boveri & Co.) and the 
compensated repulsion motor (A. E.G.). | 

3. The series motor, with local cross flux to compensate the static 
(transformer) E.M.F. under the brushes (Jeumont), and the series 
motor with elliptic field, also known as the series-repulsion motor 
(French Thomson-Houston Co.). 


Repulston Motors.—The plain repulsion motor is shown in Fig. 1. 
As pointed out by the author in 1903, a cross-field is produced along 


* Abstract of an article in the “ Elektrotechnik und Maschinenbau ” 
and the ‘‘ Elcktrotechnische Zeitechrift.”’ 


the brush axis which combines with the main field and forms a rotary 
field at synchronism, thereby securing good commutation conditions 
at this speed. This fundamental property determined the future of 
the repulsion motor. Above synchronism the cross-flux increases 
rapidly ; the iron losses get very large, commutation becomes bad, 
and, theoretically, above 4/2 times synchronous speed, worse than in 
& series motor. 

The author’s compensated repulsion motor—patented in 1903—is 
shown in Fig. 2 and has the same general characteristics as the plain 
repulsion motor. It possesses, in addition, the advantage of working 
at approximately unity power-factor, in consequence of the rotor 
having zero inductance at synchronism and a negative inductance 
above this speed, this being an inherent property of commutator 
rotors with short-circuited brushes. 

Series Motors.—' The production of an artificial cross flux in series 
motors to neutralise the E.M.F. in the short-circuited coils—as 
happens automatically in repulsion motors at synchronism—is de- 
scribed in patents taken out in 1904 by the Oerlikon Maschinenfabrik 
and by the author. The diagram is shown in Fig. 3. The winding 
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À can be connected to the motor terminals. If the compensating’ 
winding C is arranged to produce good commutation with continuous- 
current, it is clear that the winding h has only to carry a current at 
90 deg. to the main current. It is also possible, however, to make 
the winding A assist compensation, in which case it will alsg have to 
carry a component in phase with the main current ; whilst, if the 
compensating winding C is too strong, the winding h will have to carry 
a component opposite in phase to that of the main current. | 

The motor represented in Fig. 4 was described by the author in 
1906 under the name of elliptical field motor. This motor became 
known later in Germany as the “doppelt gespeiste” (in this 
country as the series-repulston motor), and has been dealt with by 
Richter, Alexanderson and Osnos. A point, g, in the exciting winding 
is connected to a definite point in the transformer, supplying the 
motor. In addition to the ordinary compensation which would give 
good commutation with continuous current, a local flux can also be 
provided, as shown in Fig. 4. | 

After this description of these four types a systematic comparison 
between the same can be made. 


h 
Fia. 3. Fia. 4. 

The Friction Surface.—By the friction surface is meant the contact 
surface between the commutator and the brushes, the reduction of 
which is an important matter in single-phase commutator motors. 
Let C denote the torque permissible at starting with respect to spark- 
ing, and w the maximum angular velocity of the motor when running, 
then the product P — Ce, is one of the leading factors on which the 
output of the motor depends. Further,let _ m m 


f= frequency of supply current. E 
t= peripheral speed of commutator at angular velocity w. - 
a= brush-width. 
v— pressure between the brush tips. 
I— current led to or from the commutator. 

Then in every case we have the relation : 


pale cc ll 


tp. > (1) 
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Assuming values for f, a and v, then with a given P, we can only 
reduce I, that is, the friction surface, by increasing the peripheral 
speed. In designing a motor then, the product vI is constant 
if t is fixed. In this case it is easy to show that if the contact 
resistance of the brushes is constant, the commutator losses are a 
minimum when the brush losses due to the main current equal the 
losses due to the short-circuit currents. Let k denote the ohmic drop 
under the brushes due to the current I, then this condition occurs 
when the pressure between segments e= 2-45k with brushes covering 
one segment, and e= 1-55k with brushes covering two segments. 

It is well to remember here that with the same pressure v between 
the brush tips the loss under the brushes due to the short-circuit 
currents is smaller the larger the number of segments over which 
this pressure is distributed. With an infinite number of segments 
this loss would be one-half of what it is for one segment ; even with 
two segments it is reduced to $. 

Suppose the motor is arranged to start with the minimum loss, and 
let q denote the heat produced per cm? of brush contact surface. 
this quantity, q, then determines what the commutation will be like. 
With a brush-width of one segment, the total friction surface is : 


2m af 
Y» po . 2 
1:5 tq (2) 
and the total heat developed on the commutator is then 
2r af 
Em (3) 


T OT af , 
eran bouem d ates 2) 
22,157. 0f ; 


It is seen that in these expressions no account is taken of the 
material of which the brush is made. In order to obtain the mini- 
mum loss, the kind of brush must be chosen to suit the pressure acting 
between the brush tips. We can have either good conducting 
brushes with a low value for v and a high value for I, or high-resis- 
tance brushes suitable for large v andsmallI. It is obvious that tha 
latter type of brush is preferable. 

All the formule point directly to the advantage of a high peripheral 
speed of commutator. To obtain this, high-speed motors must be 
used, which leads to the application of toothed gearing. This is the 
characteristic of the Jeumont and the Westinghouse locomotives, 
likewise of the Oerlikon Loetschberg locomotives. These appear 
to be quite satisfactory from a mechanical point of view. It must 
be observed, however, that, although the reduction of the friction 
surface is accompanied by a corresponding decrease in the electrical 
losses, there is not a corresponding reduction in the mechanical 
losses. With constant pressure on the brushes, the mechanical losses 
are independent of the peripheral speed. From this standpoint, the 
best results would be obtained theoretically by working with the 
maximum permissible flux—with respect to the short-circuit pres- 
sure v—at all speeds and lifting the brushes in proportion to the 
reduction of the current. 

Fundamentally, a high-speed can be obtained with either series 
or repulsion types, though in the latter case where the number of poles 
depends on the speed, motors are obtained with a small number of 
poles when a frequency of 15 cycles per second is used. The author 
then discusses the difficulties which arise from this state of affairs, 
and how they can be overcome. It must be observed, however. that 
with a given current the same pressure between segments at starting 
is more dangerous with a small number of poles, because the im- 
pedance of the short-circuited coils (due to the leakage and resistance 
of the windings), which tends to reduce the short-circuit current, is 
comparatively larger the smaller the output or current per pole. 

Effictency.—The disadvantages of the repulsion types with a fre- 
quency of 15 is shown both in the efficiency and weight. The small 
number of poles requires more iron and thus leads to large iron losses, 
whilst the long overhang of the windings needs more copper. ‘The 
author has already shown that at all frequencies the efficiency of the 
repulsion motor equals that of a single-phase machine at the same 
frequency, whilst the efficiency of the series motor approaches that of 
à continuous-current machine as the frequency is reduced. At 15 
cycles, therefore, the difference in efficiency between the two types 
can become considera ble. 

Commutation at Different Speeds.—The commutating flux required 
to neutralise the transformer IZ. M.F. is proportional to the current and 
inversely proportional to the specd. If the exciting winding is 
traversed by a constant current, the necessary eross-flux is repre- 
sented by the hyperbola Lin Fig. 5. Now all the types of motor that 
have been discussed, including the series motor with the interpoles 
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excited off the terminal pressure, possess a cross-flux which increases 
directly with the speed (so long as the circuit is not altered), as shown 
by the straight-line IT, Fig. 5. Consequently the short-circuit E.M.F. 
v is only compensated at one definite speed w. The resultant pres- 


2 

. . . LJ . e 
sure in the short-circuited coils at a speed w, is (a : 
(5 


It is, therefore, obvious that. the cross-field should be varied with 
the speed. In repulsion motors, the cross flux above synchronism 
is locally weakened (Leblanc, Lehmann, Eichberg). The use of 
inter-poles with repulsion motors, however, takes away their sim- 
plicity compared with the series motors, though if simple merns 
could be found for obtaining the correct cross-flux for commuta‘ion 
at all speeds, the former type would be preferable. In series motors, 
the current in winding À in Fig. 3 is varied, whilst in Fig. 4 the 
tappings g, h are shifted. This could be effected by a centrifugal 
device or by an electrodynamic arrangement, the action of which 
depends on the speed, though in both cases complications are involved. 


C 
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From this standpoint, let us consider the arrangement shown in 
Fig. 3, with the winding ^ placed in parallel with a resistance w, and 
traversed by the main current, as shown in Fig. 6. It is at once seen 
that with this arrangement the cross-field is only proportional to the 
current and is independent of the speed. This is represented by the 
horizontal line III in Fig. 5. The short-circuit pressure, which at 
speed w is completely neutralised by the transformer E.M.F., at a 


2 
speed w, equals v(o—«,) instead of efu"); In other words, 


we get the commutation conditions of a polyphase series motor 
instead of those of a repulsion motor. Thus the arrangement with 
the resistance w is of considerable interest, and we must further see 
what energy is consumed in the resistance. 


Fic. 7. 


Let n be the number of turns on the winding A, and this winding 
and the resistance w supplied with a suitable total current I,, bv 
means of a series transformer. The winding h can not only produce 
the cross-Hux for neutralising the pressures v. but also the flux for 
assisting commutation, as with continuous current. This latter, 
the commutat:ng flux. can thus be produced either entirely from the 
compensating winding C, or entirely from the winding A, if the com- 
pensating winding is a short-circuited winding and only neutra!isos 
the rotor flux in the stator; or, lastly, it can be produced partly by C 
and partly by h. In every case, however. the pressure at the te 
nunals of the winding 2 remains the same, whatever its function, 
provided the number of turns n is not altered. For the time being, 
let the resistance of the winding A be neglected. 
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Let I, Fig. 7, denote the phase of the current and likewise that of 
the main flux. Also let P denote the resultant flux interlinking the 
winding h, then the E.M.F. S induced at the terminals of k bythe 
flux @ is at right angles to the latter. The current I, in the resistance 
w is opposite to S in phase. The current I, in the winding h is made 
up of the components J, and Ja, where J, is the current required to 
produce the cross-flux and J, is the current in phase with I for assist- 
ing the commutation of the current. Further the resultant I, of 
I, and L, must be in phase with I ; whence, if we know I , we can find 
I,, by drawing a line through the point I, parallel to OS to cut OI in 
I,. It is seen from Fig. 7 that, however large the component J, in 
phase with I may be, the locus of the current-I, in the winding ^ is 
always on a line parallel to OI, so that the current I, like the pressure 
S has a constant value. Hence the losses S . I, in the resistance are 
always the same. Regulating J, has simply the effect of altering the 
value of I, required with the given number of turns ». Thus J, can 
be chosen to make I, equal to I. 

Since the losses are independent of the value of J,, we can con- 
sider the special case when the winding A is traversed by a current 
at 90 deg. to I (Fig. 8). First let us find the losses a in this case. 


Fig. 8. 
Let R denote the magnetic reluctance of the circuit h and 0 the angle 
POI. Then: 
S=27nfe. 
J,;=— sin 8. 
| © Arn , 
J, R 
e ———-— —— tan 6, 
co8 0 4zn 


whence the losses a are : 


(4) 


The flux $ 1s made up of two rectangular components, the com- 
mutating flux 9, in phase with I and the cross-flux , displaced 90 deg. 
from I. The ratio of the magnitude of the two fields is tan 6, and 
it is seen that if everything else remains the same this ratio is pro- 
portional to the frequency of supply. We have thus 

tan 0— £k . f, 
ot 92, +64 = 64,(1+ f?) 
The expression for the losses thus assumes the form, 


a= SEPO + k?f?)@?,,. 


£ R 
a=. L= ge tan 8. 


(4^) 
With 2p poles the expression for the total losses becomes 


ASP kf fy, (4”” 

It is seen straightaway to what a large extent the losses are 
affected by the frequency. Thus if it is desirable to use a resistance 
with 15 cycles, it may not be allowable with 25 cycles. 

It is also important to note the influence of the number of poles 
on the losses. When the number of poles is increased the armature 
reaction per pole is diminished, and consequently the importance of 
the commutating flux; likewise, as the speed increases above syn- 
chronism the necessity for the cross-flux becomes less. The ratio 
kf—tan 0 will be about constant. Whilst, however, the losses a 
increase as $*,, it is seen that the loss per pole is inversely proportiona! 
to the square of the number of poles. Since there are as many 
auxiliary poles 2s main poles, we get finally that the total losses A 
in the motor ore inversely proportional to the number of poles. 
Thus with respect to reducing the losses A, it is desirable to 
increase the number of poles. 
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We can also see what the effect is of increasing the speed of a given 
motor. As the speed rises beyond synchronism, the. cross-flux 
required is diminished, which is expressed in the formula by k varying 
inversely with the speed. Lastly, we see that the narrower the inter- 
poles the smaller the losses. To aid this, the slot-pitch on the rotor 
is made as small as possible. The effect of the pole-width is taken 
into account in equation 4" by the product Rẹ? — R^, . $,, where 
Re, is independent of the width of the pote, whilst 4, is directly 
proportional thereto. The importance of making the eir-gap small 
is to make R small. 

Hence to make the loss A small, for a given frequency and narrow 
inter-poles, we should work with a small gap, high speed and large 
number of poles, all conditions which are desirable for other reasons. 
At a frequency of 15 cycles, the losses can be made very small. 

To simplify the construction of the series motor with auxiliary 
field the author has proposed the following arrangement. In Fig. 9 
the circles a represent the conductors of the compensating winding, 
distributed over the whole stator periphery. In the slots b, c, d, e 
the conductors of this winding are represented by f, g, ^, andi. The 
compensating winding is adjusted to give proper commutation with 
continuous current. 
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In the slots b, c, d and e there is also the exciting winding repre- 
sented by the rectangles j, k, l, m, for producing the main flux of the 
motor. Finally in these same slots there is the auxiliary winding 
represented by the triangles n, o, p, q for producing the cross-flux 
at 90 deg. to the main flux. The direction of the current is indicated 
by shading the section of the conductor. At any instant the total 
current in slot b is equal and opposite to the total current in slot d ; 
likewise the total current in slot c is equal and opposite to the total 
current in slot e. 

Between the slots b, d on the one side and the slots c, e on the 
other, there is dissymmetry with respect to the total current. If the 
conductors corresponding to the sections j and / on the one hand and 
to`k and m on the other are connected, we get two coils for the exciting 
winding which have the same general appearance as the coils of the 
compensating winding. These exciting coils j, | and m, k can be 
joined in series or parallel. If they are connected in parallel, then 
by placing a resistance w in one of the branches, a phase displace- 
ment between the two currents can be produced, which will secure 
good commutation without any auxiliary winding. The motor is 
then as simple to build as the plain series motor, whilst the com- 
mutation corresponds to the arrangement shown in Fig. 6. 


A SINGLE-PHASE ALTERNATE-CURRENT CONTACTOR. 
BY E. WILSON, J. G. WINN, C. R. BICKNELL AND G. R. ANDERSON. 


Summary.—Experiments were made on a contactor magnet provided 
with a short-circuited coil. Terming this a shading coil, it is found that 
when it is closed there is a decrease of magnetic induction in the shaded 
portion and an increase in the unshaded portion. Curves are given 
showing the variation of pull with gap length and the cyclic variation 
of the pull with various gap lengths. Experiments with capacity and 
inductance in the shading coil circuit showed no improvement. The 
advantage of shading falls off as the gap is increased. 


The object of the experiments herein described is to examine 
the working of a single-phase alternate-current magnet of the 
type in which the pole is partly surrounded by a closed coil 
for the purpose of producing a two-phase magnetic field in the 


gap. 
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; Maximum magnetic os | Calculated pulls. Observed pulls 
"m Length | induction in gap, B. og E P Lb. Lb. 
"Me weise Renee R a 
sean air gap | | in electrical Amperes Ratio of net to 
ub s '| Shaded (Unshaded degrees. | Mini Maxi- |,. Chatter. 
ment. Cms. area. area. |360°=1 period. | mum mum. |AVerage.| Total. Net ing ed e Seded 
l 00 | 6140 | 1785 0 0-07 0-0 31.2 10-4 ee " m Hi 
2 0-0 5,250 5,130 72 , 0-15 71 16-3 11-2 11-8 9-3 7-5 83 
3 0-05 4,105 3,820 30 |, 0-19 1-02 15:8 8-1 | 8.5 6-0 3:5 74 
4 0-155 4,375 3,640 18 | 0:32 0-5 13-6 0.8 ` 7-2 47 | 3-0 69 
5 100 | 3,535 12 0-96 0-1 8-7 4-2 5-0 2-5 | Small 59 


-— 


seen that the pole-piece is supplied with a slot, in which a coil 
is bedded. This coil has eight turns and is short-circuited by 
a piece of high resistance wire. The total resistance of the 
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circuit is 0-062 ohm. The two magnetising coils are arranged 
for series or parallel working, and were connected in series in 
these experiments. As thus connected the total turns are 
1,276, and the ohmic resistance 17:9 ohms. 

The method of experiment was to measure the pull on the 
armature exerted vertically downwards by the magnet. The 
armature was attached to a spring balance which was in turn 


supported by a shackle with right and left hand thread, so that | 


Pull in Lbs. | 
Amperes, 


D.C. PULLI|O-84 AMP 
es eee 


Gap Length in Cas, 
Fic. 2. 


it could be raised or lowered at will. A pointer attached to the 
armature and a fixed scale served to determine the position 
of the armature relatively to the pole-piece. Distance pieces 
of wood of varying thickness were placed in the gap, and the 
pull required to just remove the armature was observed, but 


armature began to chatter, and the pull at which this occurred 
was also observed. The non-metallic distance pieces were 
necessary, inasmuch as with small gaps the armature tended 
to fly up against the pole-piece and thus cause 
trouble. 

Experiments were first made with direct currents 
and a ballistic galvanometer to verify the law of 
pull. Fig. 2 shows the relation between net pull 
and gap length for three values of the direct 
current. 

Experiments were next made with alternate 

3M currents of 53 frequency and 130 volts. For the 
“2 purpose of finding the phase-displacement of the 
ma9 average magnetic induction B over the shaded and 
unshaded portions of the pole-piece exploring coils 
were wound near the surface so as to enclose the 
respective areas. Then, by means of a revolving 
contact-maker and quadrant electrometer, curves 
of E.M.F. in these coils were obtained and were 
then integrated. The average value of the mag- 
netic induction at any moment was then found, and 
the instantaneous value of the pull calculated for 
each portion of the area. The two were then added 
toobtain the total pull at any moment. Fig. 3 
gives the relation between this total pull'and time for 
various gap lengths, and Fig. 2 shows how the pull 
observed and R.M.S. amperes vary in terms of the 
gap length at constant voltage. The accompanying table gives the 
results of the observations, to which reference will now be made. 

The first experiment with the armature in contact and with 
the shading coil open caused the armature to chatter to such 
an extent as to render the reading of the spring balance of little 
value. The average values of the magnetic induction over 
; the shaded and unshaded areas were 6,140 and 1,785 respec- 
tively. On closing the shading coil with the armature still in 
contact (experiment 2) the effect is to increase the magnetic 
induction over the unshaded area and diminish it over the 


Pull in lbs. 


uo 3 30o, 


Electrica! Degrees. 
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shaded portion, the external resistance being of such value as 
to render the inductions about equal. In connection with 
these figures the constriction due to the slot should be noted. 
From experiments 2, 3, 4 and 5 it is interesting to note how 
the phase-displacement of the E.M.F.s or phase-displacement 
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of the magnetic induction"over the shaded ‘and 'unshaded"por- 
tions of the pole diminishes with increase of the gap length. 
The diminution is very rapid and results in a very rapid de- 
crease of the minimum pull. A very small gap length of 0-155 
. em. has diminished the minimum pull to about 5 per cent. of 
its value with no gap. On the other hand, the average pull has 
only diminished to 54 per cent., and the maximum pull to 81 
per cent. of their initial values. It will alsojbe seen that the 
pull at which chattering just starts becomes very small with a 
large gap length, and should be compared with the minimum 
calculated pull. 

A number of experiments were made with choking}coils and 
. condensers in series with the shading coil to maintain a con- 
siderable phase-displacement between the magnetic inductions 
over the two portions of the pole-face. It was found that they 
did not improve matters. The effect was to shift both fields 
and not to improve the pull exerted by the magnet. | 

A general conclusion is that with shaded pole magnets of 
variable gap length type, the advantages of shading diminish 
rapidly with increase of the gap length. In this connec- 
tion it 1s, of course, possible to choose a long-pull type of 
magnet with constant gap length. Further, the observed net 
pull is less than the calculated average pull, and becomes 
relatively less as the gap length is increased. 

The above experiments were made in the Sir William Siemens 
Laboratory, King's College, London. 


SOME FEATURES OF THE OUTDOOR ELECTRICAL 
INSTALLATION.* 
BY F. C. GREEN. 

Summary.—The author deals with some points in the construction and 
installation of the outdoor sub-stations which are now being erected in 
certain parts of the United States. The principal advantage of this 
arrangement is its low cost, against which, however, must be set off a 
number of disadvantages. Moisture, it should be noted, is not so great 
a factor as would perhaps be supposed. 


Economy in the construction and operation of power systems 
is engaging the attention of engineers with the purpose of making 
the systems attractive to investors as well as to those who utilise 
the power. The outdoor installation is based principally on economy 
in construction and partly on economy in operation. The presenta- 
tion of a previous Papert on this subject was the occasion of much 
discussion by eminent engineers. Many of the details of construc- 
tion and operation were gone into. The idea was endorsed by some 
and opposed by others, while in the main the discussion was mildly 
favourab!'e. It was generally agreed that the principal consideration 
is economy. Some careful figures made for small sub-stations show 
a net saving of 10 to 30 per cent. over the indoor installation. At 
that time the outdoor installation was limited to transformers of 
small capacity, except some 500 k.v.a. 60,000-volt transformers 
that had just been installed. According to the general opinion 
expressed, the principal difficulty was to prevent moisture from 
getting into the outdoor transformers and switches. The extra 
cost of making them waterproof and airproof was estimated to be 
from 6 to 8 per cent. There was some difference of opinion as to 
whether life and property hezard and convenience of operation 
would be seriously different from these features of indoor stations. 
Most of the discussion was based upon more or less apparently well- 
grounded opinion, practically no experience , being given. The 
following are the ratings of some transformers built for outdoor 
operation since the presentation and discussion of the 1909 Paper :— 


Location. No. Rating. Location. No. Rat ng. 
N. Carolina... 3 ... 60-140-22,000 , California... 3 60-200-66,000 
New York ... 1 ... 60-150-16,500 , Tennessee... 3 60—200-66,000v 
N. Carolina... 3 ... 60-300-18,480 | California... 3 ... 60-300-66,000 
Pennsylvania 4 ... 60-150-33,000y Alabama ... 3 ... 60-300-66,000 
N. Carolina... 3 ... 60-150-22,000 ' Montana ...2 . 60-200-50,000 
Minnesota ... 1 ... 60-150-66,000 : Montana ... 1 ... 60-200-50,000 
Minnesota ... 6 ... 60-200-33,000 | N. Carolina 4 ... 60-2750-100,000 
N. Carolina... 3 ... 00-200-22,000 : Georgia...... 6 ... 60-3333-110,000 
N. Carolina... 3 ... 60-200-44,000 Georgia Batt 9 ... 60-1000-110,000 
N. Carolina... 3 ... 60-500-50,000 ; Florida...... 3 ... 60- 667- 62,400 
N. Carolina... 3 ... 60-500-22,000 , Florida ...... 7 ... 60- 500- 33,000 


kat Abstract of a Paper read before the American Institute of Electrical 
Engineers. 

t“ High-voltage Transformers and Protective and Controlling Appa- 
ratus for Outdoor Installation," by K. C. Randall. ‘‘ Transactions " 
ALE.E., 1909, Vol. XXVIII., p. 189. 
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In numerous transmission systems high-tension oil switches and 
lightning arresters are installed outside. In several sub-stations, 
transformers as well as high-tension and low-tension 'buses are 
outdoors. 

Thus we find the extensiveness with which the idea is being put 
into practice warrants further consideration of the advantages and 
disadvantages involved. A study of the principal factors of economy 
scems to lead to the conclusion that a greater percentage of saving 
may be expected than the values given in the previous Paper and its 
discussion, and that the idea may be profitably extended to the 
installation of oil switches, 'bus bars and transformers outdoors for 
both sub-stations and power stations, excepting those where con- 
ditions make it imperative to have them indoors. As related to the 
subject, there are two types of housing construction for electrical 
apparatus : the open housing and the compartment housing. The 
open housing type includes those stations where most or all the appa- 
ratus and 'buses are not installed in individual compartments, but 
in open spaces. The compartment housing type includes those 
where most or all of the apparatus and 'buses are installed in in- 
dividual compartments. In existing installations the two types of 
housing are pretty well balanced. 

In the compartment power station, approximately 60 per cent. 
of the ground space is required for transformers, 'bus bars, switches 
and lightning arresters. From mere observation of these plants 
it can be seen that the cost of the compartment construction is at 
least equal to that of the housing, including the foundation for the 
apparatus specified. Also the substantial construction used in 
many of these buildings must result in à considerable percentage of 
the cost of the apparatus and 'buses being consumed in the cost of 
the portion of the building and compartments occupied by them, 
and this percentage represents a considerable percentage of the cost 
of the whole plant. The amount of saving effected would be greatest 
in the compartment type of station. In the open type of station 
the saving would decrease from those having part of the apparatus 
S E enclosed to a minimum with those having only the outside 
walls. 

We now come to those features of the details of apparatus upon 
which the whole question of the success or failure of the outdoor 
installation depends. In the previous Paper and its discussion it 
was quiteclearly brought out that the most vital question is whether 
transformers, switches and lightning arresters can be built so as to 
be weatherproof. Since & considerable amount of this apparatus 
is already operating out of doors, it is only a question of the lapse 
of sufficient time to prove failure or success. Experience with small 
transformers that have been located on poles indicates that there 
is not as much danger from moisture as is feared by those who have 
discussed this feature. Out of 74 transformers, 1 to 25 k.v.a. in size, 
that had been in service two to five vears near the seashore, where the 
moisture conditions are considered unusually severe, samples of oil 
were drawn and tested. The puncture voltage obtained between 
4 in. copper discs, 0-2 in. apart, ranged between 25,000 and 44,000 
volts. These values do not show that any moisture got into the oil, 
notwithstanding that many of the transformers were idle during a 
considerable period of each winter. "Transformers used for pole 
suspension have never been made airtight, most of them, in fact, 
being provided with a breathing space in the gasket between the 
cover and tank. On the other hand, practice has shown that in - 
some instances indoor installations are subject to atmospheric con- 
ditions that admit very serious condensation inside the transformer 
cover. In those instances where serious condensation has taken 
place no special provision was made either to make the cover air- 
tight or to give it a breathing space. Thus we find that practice 
seems to show a paradox as far as opinions that have been given are 
concerned ; but if a careful analysis i is made of the conditions involved 
the facts are not so surprising. 

The weight of water per cubic foot of air is nearly always greater 
in buildings than outdoors, except during periods of rain. This 
statement is based upon the facts that temperatures inside buildings 
are higher, which admits of the air carrying more moisture ; buildings 
are occupied by people whose breathing tends to increase the 
humidity ; water may be exposed in the buildings in such a way as 
to increase the humidity. Transformer stations are rarely specially 
heated with a view to making them comfortable ; still, as a rule 
they are kept at a higher temperature than the outdoors. In such 
stations, and in transformers that are not especially ventilated or 
especially tight, changes in temperature conditions are not followed 
by an immediate readjustment of pressure conditions. "That is, 
the air in the station and in the top of the transformer, having no 
free and easy path to follow, will assume the temperature change 
without immediately assuming the corresponding pressure change ; ; 
which condition, in case the temperature is lowered, results in con- 
densation, especially considering that the enclosed air is liable to 
have more water per cubic foot than the outside air. With the 
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transformer out of doors, and with proper breathing space so arranged 
thet neither mist nor rain can get inside, the atmospheric conditions 
are free to assume immediately any change in temperature or pressure 
in the air outside. It, therefore, seems safe to conclude that there 
is little chance of condensation inside the top of a transformer located 
out of doors, and with a protected breathing path provided. 
However, if à more extensive practice should disclose that con- 
densation is found occasionally, the most satisfactory means of 
preventing this would seem to be the introduction of a very small 
heating coil in the top of the transformer, a free breathing path 
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still being retained. A lining of heat insulating material on the 
inside surface of the cover would tend to retain the heat and to 
prevent condensation. A slight increase in the temperature of the 
air in the top of the transformer will have the desired effect. The 
attachment of drying breathers to the transformer is unsatisfactory 
in several respects. The material used for drying the air tends to 
throttle the circulation and free exchange. The care required in 
kceping the breathers in good condition is objectionable. They are 
cumbersome. To make tanks airtight is difficult and expensive. 
Unless they are absolutely tight the condition inside the top of the 
transformer will be favourable for condensation. The same facts 
and reasoning advanced in connection with the trans- 
formers apply for the construction of lightning arresters 
and oil switches. 

The prevention of the transformer absorbing the heat 
from the sun in the summer time is a problem easily 
solved. By placing around each transformer a cylinder 
of some simple heat-insulating material which may be 
inappreciab!e in expense we not only get rid of the 
heat from the rays of the sun, but slightly increase the 
cooling, due to the chimney effect. It has been found 
that sheet metal, with the surface next to the appara- 
tus, painted white, makes an effective screen. 

The most satisfactory type of transformer for out- 
door operation is the oil-cooled type, which requires no 
auxiliary cooling apparatus, and the least attention in 
service. By means of the cylinder placed around the 
transformer to shield it from the direct heat of the sun, 
the netural circulation of the air is slightly increased. 
There is ample supply of fresh air. In discussing this 
subject it may be well to refer to the use of large self- 
cooled units for indoor stations. A number of such 
units are now in service, but have not operated 
sufficiently long to determine the vital question of 
heat under the conditions. Judging from the little 
attention that has been given to ventilating stations 
where  oil-cooled transformers are installed, and 
from the temperatures that have resulted, it will 
not be surprising to find that the very large units 
cause the temperature of the buildings in which 
they are installed to become dangerously high. In 
order to prevent undue station temperatures it, is necesscry. cither 
to have artificial circulation cf tle air through the Luildinz or to 
have the building unusuelly well ventilated. 

Installing high-voltage transformers involves considera b'e expense 
and time. Where they are shipped with oil in them the operation 
cf installing is reduced merely to placing the tron: former in 
position and connecting in circuit. Tnis procedure has the dis- 
advantage that the transformers are more difficult to handle, and, 
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according to the practice that has been followed, no inspection is 
made of the internal parts to determine whether they have been 
disarranged in shipment. Therefore, for the present at least, the 
great majority of transformers must be put through a drying process. 

There are three general methods used for drying transformers. 
One that has been used the most and the longest is the circulation 
of current through the transformer windings with one of them 
short-circuited and sufficient voltage impressed upon the other to 
give the desired value of current. In applying this method the 
transformer may be outside of the tank or inside, with at least the 
manhole cover removed and with any opening in the 
base that is convenient. This method is now little 
used, principally for the reason that with high-voltage 
transformers the insulation between windings and 
between winding and iron is so great as to place most 
of it practically out of the range of the effect of the 
heat generated in the coils. Also, notwithstanding 
that it has been used so long it requires great care in 
its application to prevent damage to the transformers 
from excessive current. Another objection to the use 
of this method where a transformer has been exposed 
to unusually severe conditions of moisture is that in 
shell type transformers practically no heat extends to 
the punchings of which the core is built. A sur- 
prising amount of water is sometimes found between 
punchings. This water is not immediately dangerous, 
assuming the coils and insulation to be dry, for the 
reason that when it is driven out in service it usually 
gravitates towards the bottom; but its presence has been 
responsible for mysterious accumulations of moisture in 
the bottom of transformers after they are put in service. 

The vacuum method is the second oldest method. 
Under this method the transformer is put under 
the short-circuit run and its tank made vacuum- 
tight. The windings are usually run at a temperature of from 
80°C. to 90°C., and the tank is held under a vacuum ranging 
between 20 in. and 28 in. To obtain good results it is necessary to 
have & high degree of vacuum, for the reason that the temperature is 
80 very uneven throughout the transformer structure. Under the 
vacuum practically only radiation gives distribution of heat, as there 
is no circulating medium for distributing it. The coils, where the 
heat is generated, are hottest ; but the insulation between high- 
tension and low-tension windings and between the windings and iron, 
upon which the transformer must rely for its strength, does not reach 
a sufficiently high temperature to bring it within the limits of tem- 
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perature and vacuum necessary to cause the moisture to vaporise. 
All those parts that do come within such limits are made dry. 
Furthermore, it is rare that a transformer is built upon such close mar- 
gins that even a small amount of drying will not prevent its breaking 
down uncer norms! operating conditions. Unless the transformer 
tank and cover are made especic!ly tight, it is difficult to obtain the 
necessary v..cuum. All round, the most satisfectory mothod of 
drying is the circulation of large quantities of heated air through the 
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transformer. "This method gives practically uniform temperature 
throughout the transformer structure, and does not require a skilled 
electrical operator. A unit, consisting of electrical heater, small 
biower and motor, has been developed which is light and cheap. 

One of the problems of the outdoor installation apparently difficult 
to solve is a place to put the transformers while they are being dried. 
Probably not more than one at a time can be placed in the repair 
house. For this reason it is necessary to consider drying them in 
position out of doors. Assuming heated air to be circulated for 
drying, there does not seem to be any objection to making the cover 
watertight and piping the outlet from the cover in such a way as to 
prevent the entrance of rain. Also temporary housing can be placed 
over the intake of the blower. Only a few vears ago not much 
attention was given to drying out transformers, but in later years 
very close attention has been given. Formerly transformers failed 
oecesionally between high-tension and low-tension windings and 
between windings and iron, which was a pretty good indication of 
moi:ture ; but latterly, since the use of more care in installing, there 
have been practically no such failures. The problem of drying oil 
has been a difficult one to solve. Numerous methods have been used. 
The principal ones are : forcing hot air through oil under high tem- 
perature ; heating the oil to a sufficiently high temperature to cause 
the moisture to vaporise ; heating the oil sufficiently to produce 
vaporisation of the moisture with the oil under vacuum ; forcing the 
oil through chloride of calcium, or lime and sand; forcing the oil 
through dry blotting paper. The filtering methods are used mostly 
now. The bloting paper filter has proved most satisfactory. The 
paper constitutes a reliab!e and convenient filtering material with 
which oil may be treated to withstand a puncture voltage of 40,000 
to 50,000 volts between iin. discs 0-2in. apart. The necessity 
of heating the oil, which is always dangerous and injurious, is 
eliminated. All foreign matter, such as sediment and scale, as well 
as moisture, is removed. 

There is no question that much extravagance has resulted from 
inattention to transformers in service. "They are designed and built 
for 2 given temperature rise ranging between 30°C. and 50°C., but 
these limits have been used simply as standards for purchasing and 
not for operating. The cooling coils of water-cooled transformers 
have been allowed to become lined inside with foreign substance, or 
the section of the cooling coil has been restricted by the residue of 
chemiezl action between the water and the cooling coil. Water has 
been allowed to become heated or too small in quantity. All of 
these conditions tend to cause the oil in the transformer to heat 
excessivelv, which results in deposit on the surfaces of the cooling 
coil and on the surfaces of the parts in which the heat is generated. 
"The efficiency of the cooling coil becomes very low, the transformer 
deteriorates and finally breaks down for some ‘‘ unknown ”’ reason. 
In the case of the oil-cooled transformers, buildings are not properly 
ventilated. The oil heats excessively and throws down deposit, 
which is an excellent insulator of heat. The temperatures run 
higher and higher, and finally the insulating material becomes 
weakened. ` 

To obtain a more comprehensive view of the importance of the 
situation, we will assume a transformer for high-tension transmission, 
so built as easily to withstand in its normal condition the usual 
amount of high-voltage disturbances. Let us assume that the 
ordinary procedure is followed in the operation of the transformer, 
which means that practically no attention is given it. For reasons 
which nearly always exist, heat begins to cause a deposit from the 
oil. This deposit settles on surfaces and prevents sufficient cooling. 
"The transformer lasts perhaps five years to 15 years, depending upon 
the severity of the heating and of the operating conditions. This 
represents the true story of the life of à great many transformers. 
There does not appear to be any sufficient reason why the life of a 
transformer should not be indefinitely long. It is only a question 
of attention to prevent the conditions that result in a short life. It 
is evident that even the effects of long-continued mild heating must 
be taken care of. It is imperative that excessive heating be pre- 
vented if the possibility of length of life is to be taken advantage of. 
Moreover, it is obvious that the period of the summer months is the 
one in which the mischief is done. Air and water used for cooling 
transformers are much hotter in the summer time than during the 
rest of the vear. Therefore the problem comes down to taking care 
of the cooling during the summer months. 

The most attractive proposition seems to be the adoption of the 
oil-cooled unit for the outdoor installation. It is built for the 
ordinary temperature rise of 40 deg. Installed, it has around it the 
eviinder of insulating material which has been referred to. This 
cv.inder not only keeps off the direct heat of the sun, but slightly 
inerewses the circulation of air. Under these conditions the tem- 
perature would not be excessive during nine months of the year, but. 
the other three months are the critical period. To take care of this 
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period an electrically-driven blower is used to produce artificial 
circulation between the insulating casing around the transformer 
and the tank. "Tests which have been made show that the capacity 
of the transformer can be easily increased 50 per cent. for the same 
temperature rise. This extra capacity is ample to lower the tem- 
perature sufficiently in the summer time to prevent dangerous effects 
under normalloads. Running under these conditions, the oil should 
be noted at least twice a year, and the transformer cxemined when- 
ever the condition of the oil indicates the probab!e necessity. For 
treating the oil while the transformer is in service, the filter press has 
been found to be highly satisfactory. All that is necessary is to 
attach the suction connection of the press outfit to the valve in the 
base of the transformer and pipe the discharge of the outfit to the 
connection for this purpose. Even when the best of care is tzken 
of transformers it is well to filter the oil at least once every two yo^rs. 
and in case any appreciable discoloration is noticed it should be 
filtered oftener. By thus keeping the oil clear of any deposit that 
may result from heating the surfaces inside the transformer will be 


kept clean and efficient in the dissipation of heat. 


In conclusion, the principal advantage of the outdoor station is in 
lower first cost of plant. Another important advantage is that the 
layout may be enlarged or modified at a much less cost and incon- 
venience than an indoor station could be enlarged or modified for. 
There is less fire risk. The cooling of air-blast and air-cooled trans- 
formers is more efficient. Some apparent disadvantages are the 
installing of apparatus outdoors ; the possibility of the entrance of 
moisture into the apparatus; handling apparatus outdoors in had 
weather; meddling with the apparatus by trespassers. According 
to the construction being adopted for the support of outside 'buses, 
there is no chance of à person's coming in contact with the wiring 
unless he climbs upon the apparatus or upon the structures. All 
wiring is out of his reach. However, trespassers can be kept out 
by building a fence around the installation. Judging from the 
experience, it will not be as difficult to keep moisture out of the 
apparatus as it has seemed to be. In fact, there does not seem to be 
any very serious objection that cannot be overcome. Perhaps the 
one objection that will prove to be the most serious is making 
temporary changes that may be occasioned by unexpected acci- 
dents in very bad weather. This is particularly true with regard 
to high-tension oil switches. On account of moving parts, they 
are more difficult to protect against the weather, and are therefore 
more liable to require repairs resulting from weather conditions. 


THE STRUCTURE OF THE ATOM. 
| (Concluded from page 1097.) 


Passing to the very important bearing of these considerations on 
valency, Sir Joseph remarked that an atom with only one free corpuscle 
in the outer ring might be regarded as a monovalent electro-positive 
element, and the number of loose corpuscles corresponded on the 
whole to the valency. In his floating magnet experiments six magnets 
had been the maximum number possible in a stable ring. There 
were chemical reasons to assume that eight corpuscles seemed to be 
the maximum number that could occur in the outer ring of an atom. 
If an atom with one free corpuscle approached one with seven free 
corpuscles, the system of eight corpuscles would arrange itself some- 
what as in Fig. 2, the seven having previously been grouped symme- 
trically. If a second atom with one corpuscle 


f were brought up, a system with nine corpuscles 
should arise; but that was impossible, as the 

maximum was eight. The system with seven (t.e.. 

Fio, 2. 8 minus l) free corpuscles was therefore re- 


garded as representing the monovalent electro- 
negative atom. Similarly, a system with six free corpuscles 
would bind two atoms with one each, and would hence 
represent a divalent atom. A system with five free corpuscles in 
the outer ring should have an electro-negative valency of 8—5=3. 
and so on, the number of electro-positive and electro-negative 
valencies together always making up 8. Each atom had, therefore. 
two valencies according as it acted as an electro-positive or an 
electro-negative element. This view had first, for different reasons, 
been advanced by the late R. Abegg. and Sir Joseph had adopted 
Abegg's maximum number of 8 which fitted into his own arguments. 

In unsaturated compounds the free corpuscles were not so arranged 
as to satisfy the condition of constant valency, vet they had little 
residual affinity left. In the free atom the attraction was universal ; 
in the combined atom the attraction could only be developed in 
particular positions, because the proximity of any other atom would 
deprive the corpuscle of the power of adjusting itself in position and 
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of attracting the other atom. Carbon monoxide was an unsaturated 
compound ; the carbon atom contained four superficial free corpuscles, 
to fix which four other corpuscles were required. These might be 
supplied by another carbon atom, or the oxygen atom might have 
large stray fields, so that the forces emanating from the oxygen 
atom held the carbon atom in a quasi-rigid position. 

In any case it was the superficial free electrons on which chemical 
reactions depended. Physical! means had to be applied to stir up the 
core ; theradioactive changes took place in the core. Theexpulsion of 
an a-particle removed two charges of + electricity, that of a 8-particle 
one of - electricity. How did these changes affect the valency? An 
a-ray change meant the expulsion of 2 -- charges ; the atom thus 
remained strongly negative, but to live on (for years or minutes) it 
had to get neutral again, and this it effected by ejecting two negative 
corpuscles, leaving none in its shell ring. "That loss meant a drop of 
two in the valency order. A f-ray change, on the other hand, left 
the atom positively charged ; to get neutral again it attracted one 
corpuscle, of which there were always plenty about ; thus there was 
an actual gain of one corpuscle, a rise of one valency in the 8-r&y 
change. Soddy had first drawn attention to these valency changes ac- 
companying the radioactive'changes, and K. Fajans had quite recently* 
pointed out that these changes of the various substances occurred 
on parallel lines. He drew eight vertical lines, so as to obtain seven 
parallel columns, headed these group 0, group 1,. . . upto group 6, 
and plotted the atomic weight of the successive radioactive products 
as ordinates. He now assumed that the condition of no valency 
corresponded to there being no superficial corpuscles or eight such 
corpuscles ; then radium would be in group 2 (being like barium a 
divalent metal); Ra emanation in group 0 (none or 8 valencies), 
RaA (a drop of 2 valencies) in group 6, RaB in group 4, RaC in 
group 5, RaC' in group 6, RaD in group 4, RaE in group 5, RaF in 
group 6, and finally possibly lead in group 4 again. As the atomic 
weight decreased with these changes, the diagram became a peculiar 
zig-zag line, with a downward tendency; and when we followed up 
the changes of thorium, we found a similar line, whose zig-zags were 
parallel to those of radium. We noticed that RaB and RaD 
were both in group 4, and RaA, RaC and RaF all in group 6; the 
two products in the one case, and the three in the other, would thus 
have the same number of superficial corpuscles, and should hence have 
the same chemical properties, as those properties depended only on 
the superficial electrons. It was very remarkable that some of the 
successive radioactive products had, indeed, proved indistinguishable 
by chemical methods ; as loss of a corpuscle only meant a loss of 
mass of 1/1,700 of the mass of a hydrogen atom, chemical analysis 
would fail, but ray analysis might succeed. 

The view might be tested with the aid of Róntgen-rays which were 
supposed to affect the core of the atom and which should finally 
change the properties of elements sufficiently for chemical analysis. 
The lecturer thus came back to the characteristic Róntgen radiations. 
That they should be of the nature of light had long been recognised. 
But.their wave-lengths were very small, about a tenth of the diameter 
of a molecule, and all attempts to prove reflection and interference 
of X-rays had so far failed. Even the best mirrors were too rough 
to show reflection for such short waves; but taking mica crystals 
with true reflecting surfaces, W. L. Bragg had quite recently suc- 
ceeded in the Cavendish Laboratory in demonstrating both the re- 
flection and interference of Róntgen-rays ; Prof. Thomson exhibited 
the photograph. The absorption of X-rays by aluminium also sup- 
ported the view that the X-rays were a kind of light. As the rays 
hardened, Barkla had observed, the absorption first decreased and 
then suddenly increased to a regular absorption band. The hardness 
of the rays depended upon the speed of the kathode particles which 
would produce them, and R. Whiddington had found that there was 
an extremely simple (merely empirical) relation between this speed 
in em./sec. and the atomic weight W : speed —10?.W. There were 
two kinds of Róntgen.rays, the K and the L lines, and if the W indi- 
cated the respective atomic weights, the relation between the two was 
W,—4(W,—48) The characteristic Röntgen radiation might thus, 
it would appear, be predicted from the atomic weight. Both 
"^ Róntgen-rays and ordinary light, the lecturer then demonstrated, 
would eause the body on which they fell to emit corpuscles whose 
speed increased with the decrease in the wave-length of the incident 
rays. A zinc plate, radiated upon by sparks passing between alumi- 
nium electrodes, discharged an electroscope joined to it; but when a 
glass plate was interposed between the sparks and the zinc plate, the 
electroscope did not move, the glass absorbing the rays of short wave- 
length. ) 

'The radiations given out by substances had an extraordinarily 
wide range. The characteristic Röntgen radiations were of the order 
of the dimensions of the atom, 10-? cm.; water and other liquids 
containing the OH group gave out waves up to 0-5 m. in length. 


* « Physik. Zeitschr.," Feb, 15, 1913. 
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The study of these radiations, which were of the nature of light, had: 
much advanced our knowledge concerning the constitution of the 
atom and promised to help us further. Two kinds of spectra were 
distinguished. Line spectra consisted of series of sharp lines, which. 
high dispersion resolved into aggregates of lines. Band spectra 
looked more like discontinuous patches of à continuous spectrum. 
The insertion of à Leyden jar into the secondary cireuit would entirely 
change the colour and appearance of a spectrum, from pink into blue, 
e.g., in the case of nitrogen. The lines of a line spectrum were affected 
by the magnetic field (Zeeman effect); the bands were apparently not 
affected. All compounds gave band spectra and nothing but band 
spectra, whilst elements might give both kinds of spectra. Hence 
band spectra were ascribed to vibrations of the molecules, that is 
to say, to the vibrations of systems of atoms. The absorption band 
spectra yielded by gases like oxygen had nothing in common with the 
line spectra of oxygen, whilst the simpler Róntgen-ray spectra of 
compounds showed the lines of the compound constituents. Kathode- 
rays passing through nitrogen at different speeds (potential gra- 
dients) gave at low speeds (30 volts) the positive band spectrum, at 
higher speeds (60 volts) the negative band spectrum, and at still 
higher speeds the nitrogen lines were seen. At the same time the 
colour of the discharge changed, as might be seen in ordinary 
experiments when the positive anode portions of the discharge 
was red, the negative kathode portion blue. 

If, thus, the band spectra were due to the vibration of the mole- 
cule, the line spectra seemed to be caused by the vibrations of the 
atom itself. The number of lines was, however, so great that the 
number of particles which we assumed to exist for other reasons 
seemed to be quite insufficient to account for all the lines. Acous- 
tical phenomena had suggested the search for vibrations correspond- 
ing to the upper harmonics of notes. The search hed remained in 
vain until Balmer pointed out that in the hydrogen line spectrum 


Am? 
A= -————, where A was a constant, and m might have any value 


mi—4 | 
starting from 3, £.e., m—3,4,5 . . .; the number of possible lines 
would thus be infinite. Introducing the frequency n in the place 


m:—4 1 A 
of the wave-length, A, the formula became geras 


where C and A were constants. Rydberg had modified this formula, 
and in this modification the A was the same for all the elements. 
But it was very difficult to imagine a model atom which would satisfy 
the conditions of these formule. The most successful attempt was 
that of Ritz. He considered the vibrations to be of the character, not 
of the to-and-fro swing of the pendulum, but of the continuous motion 
of a conical pendulum about its neutral position. Under the influence 
of a magnetic force, H, an electron of charge eand mass m would move 
round its equilibrium centre, the periodicity depending upon He/m ; 
and if we imagined an electron at a distance a above a magnet of 
length land moment m inside the core—in order to obtain a magnetic 
field there—the number of periods per second would be proportional 


o a E if we had two small magnets, the one below the 

a? (a+l)? 

ANDE LOIN and 
aè? (a+2l)* 

so on foranynumber of magnets. Thus we arrived at a formula 
of the Rydberg type. When we suspended a spherical pendulum 
by astring, pulled it sideways and gave it a suitable blow, it would 
describe a circular orbit round its original position, marked by a 
smaller circle. Under different conditions it would describe either 
circular orbits lying between these two circles or loops which, if 
they returned to their starting points, would have definite periods. 
Thus Rydberg’s formula might be satisfied ; but it was very difficult, 
as mentioned, to imagine such a model atom. 

Sir J. J. Thomson then passed to Stark's studies of the Doppler 
effect in positive rays. These rays would, with the discharge passing 
through hydrogen, contain electrified and also neutral atoms and 
molecules of hydrogen. If looked at in the line of sight they would 
display the Doppler effect, and certain lines became widened. When 
the spectrum of a discharge was thus studied for Doppler effects. 
lines could be traced to H molecules or atomsor to CO (often present) 
&c. But there was difference of opinion as to the question whether it 
was the charged or the uncharged particles which gave rise to the 
Doppler effect. Both views had been sustained by experiments. 
The lecturer himself thought that the vibrations were given by 
the atom which had been positively electrified, but which had just 
regained a negative particle. He referred in this connection to the 
researches of Ladenburg on absorption in abnormal helium, which 
was only known in the atomic (not molecular) condition. 

In summarising his conclusions, Sir J. J. Thomson also pointed to 
some peculiarities in the atomic weights of the elements. They were 
all multiples of 4, (4n), or of the types 4n +1, 4n +2, 4n +3. Of the 


other in the same line, the periodicity would be 
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4n type all the possible elements of atomic weights 4, 12, 16 . . . up 
to 40, at any rate, were known with the single exception of one, no 
element of atomic weight 8 having been discovered. As regards the 
(4n + 1) group, there was only one element known (9); of the (4n +2) 
group only one again (14) was known; of the (n+3) group only 
two, 3 and 15, or possibly only the latter were missing. The lcc- 
turer did not refer to the circumstance that, if the atomic weight of 
oxygen be taken as 16:02, very few of the other atomic weights are 
supposed to be integers. "This arrangement showed certain analo- 
gies to the valency changes previously alluded to, and such considera- 
tions might give some clue as to the way in which the positive 
electricity was distributed in the atom. The radioactive phenomena 
strongly suggested that the positive electricity waslike the negative, 
made up in parcels of à more massive nature. The a-particles 
represented such parcels, but there must be something else, of low 
atomic weight (hydrogen?) in addition, to supply the positively 
electrified units still unknown. 


NOTES ON CITY PASSENGER-TRANSPORTATION IN 
THE UNITED STATES.* 


BY G. D. SNYDER. 


This Paper treats of city passenger-transportation lines other than 
tramways and the city portion of through railwavs. "The cities in 
the United States having such lines, and their metropolitan popula- 
tions in 1910, are: New York, 6,474,568 ; Chicago, 2,446,921 ; 
Philadelphia, 1.972,392 ; and Boston, 1,520,420. 


New York.—'The first tramway was worked in 1832 and the first 
omnibus line in 1835. The first elevated railway was worked in 
1871, and was followed by lines in Brooklyn and Jersey City. "The 
first underground railway was opened October 27, 1904. The city 
is constructing new lines, and has about concluded agreements for 
the operstion of a dual transportation system by the Interborough 
Rapid Transit Co., who operate the present subway, and the Brooklyn 
Rapid Transit Co. The Hudson River tunnels were first worked 
February 26, 1908. A tramway tunnel hes been built across the 
East River at 42nd-street. but h»s not vet been worked. New 
York has 133-17 mites of transit lines and 95 miles under 
censtruction. 


Chicago.—The first e'evated railway, the Southside line. was 
opened on June 6, 1892, using steam locomotives. "This was followed 
by lines to the west and north-west, which were later connected 
together by the Union loop in the centre of the city. Tho motive 
power was changed to electricity between 1896 and 1898. The 
length of these lines aggregates 74-56 miles. The municipality now 
proposes to construct a system of underground railways 56 miles 
long, at an estimated cost of £19,251,400, the equipment of which 
will cost £6,968,500 more. 


Boston.—The Tremont-street subway for tramlines was opened 
September 1, 1897, and was followed by the clevated railway on 
Atlantic-avenue in 1901. A tunnel crossing the harbour to East 
Boston for tramlines was opened in 1994. The Washington-strect 
subway for trains of the elevated system was opened November 30, 
1908. The elevated railway was extended to Forest Hills in 1909. 
The Cambridge subway was completed in 1972. and the East Cam- 
bridge elevated tramline in the same year. Surface, elevated and 
underground lines are under one management, and passengers are 
permitted to transfer from one to the other without payment of 
extra fare. The existing lines are 24-48 miles long and 6-88 miles 
are under construction. 


Philadelphia.—Philadelphia has a combined underground and 
elevated system 7-41 miles long and a line on private right of way 
17 miles long. 

There are 250 miles of high-speed city transit lines in the United 
States and 174 miles proposed or under construction. Such lines 
are either built for multiple-unit trains, for tramlines or to cross 
obstacles to continuous transit, such as rivers, mountain, &c. 
Physically they are built under streets, over streets, or elevated or 
depressed on purchased land. Elevated lines are preferred from 
the standpoint of passengers, while underground lines are less of an 
obstruction to streets and less damaging to the adjoining property. 
New York and Chicago have three and four-track lines for operation 
of low and high-speed trains, while Philadelphia has a four-track 
line with trains and tramways, and Boston's four-track line is used 
entirely by tramways. As regards stations, a single platform 
between tracks is the cheaper to operate. Four-track lines have 


— — 
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express station platforms between local and express tracks and side | 
platforms at local stations. At the terminus at Brooklyn Bridgo- 
35,000 passengers per hour are dealt with. 


Practically all underground railways are of the shallow type. 
The four-track line on Lexington-avenue (New York) is being con- 
structed with local tracks near the surface and express tracks 
tunnelled at a deep level. Deep-level lines cause less inconvenience 
during construction, but are more expensive to work on account of 
the necessity for lifts. The internal height varies from 13 ft. 2 in. 
to 15 ft. 4 in., end the width for a single track from 11 ft. 6 in. to 
13 ft. 2in. The construction for shallow subways is either of steel 
beems in roof and sides, embedded in concrete, or of reinforced 
concrete. Construction is carried on under à temporary wooden 
flooring for the street. A portion of the Brooklyn subway was 
excavated with a steam shovel. The depth of the subways necessi- 
tates the underpinning of adjoining building foundations, and the 
temporary support of the elevated railway. Subway lining is of 
concrete, excepting the iron-lined subzqueous tunnels. Rock 
tunnels are driven with a top heading. Roof shields have been 
successfully used in soft ground in Boston. Subaqueous tunnels 
are usually driven with shields and compressed air, and lined with 
cast iron. The East Boston tunnel was driven with a roof shield 
and lined with concrete. In shallow subways ventilation is effected 
bv exhaust fans between stetions. The Hudson & Manhattan 
Railroad use exhaust fans assisted by the piston action of the 
trains. 

As regards elevated railways on narrow streets, the elevated 
columns are placed in the footwalk and on wide streets in the carriage- 
way. The increase in loads since the first lines were built has 
necessitated their strengthening or rebuilding. Present practico 
is to use riveted plate girders. Since 1893 steel has been used 
instead of iron.  Double-track structures weigh 900 lb. to 1,600 Ib. 
per lineal foot. Solid concrete floors, with ballasted tracks, have 
been used on recent structures. Lines on private right of way are 
built in suburbs, and are elevated or depressed to avoid level cross- 
ings with streets. "The great bridges over the East River now form 
p2rt of through transit-routes, which avoids the terminus problem 
which existed when they were worked independently. 


Tho length of trains has increased from three cara on the first 
elevated to 10 cars in the New York subway, and still longer trains 
have been suggested. The density of traffic on tho New York 
subway is 4,000,000 passengers per mile of track per annum. Ths 
peak load on most lines is between 5 and 6 p.m., and amounts to 
about 15 per cent. of the total for the day. Monday generally has 
the maximum traffic for the week, amounting to s bout 17 per cent., 
and Sunday the minimum, about 9 per cent. About 7 per cent. 
of the annual traffic is carried in July and 9 per cent. in December. 
The number of passengers per annum is increasing as tho square «f 
the population. New York had 43 passengers per head of population 
in 1860 and 322 in 1910, and if the present rate of increase is main- 
tained in the future, this will amount to 913 in 1950., The fare is 
almost universally 5 cents. (24d.), regardless of the distance, although 
much dissatisfaction with this arbitrary rate exists among managers. 
New cars are being made of steel, and the tendency is to increase 
the size, the most recent being 70 ft. long, 9 ft. 6 in. wide, and 
12 ft. 6 in. high, weighing from 86,000 Ib. to 120,000 Ib. 


Underground lines use T rails on wooden sleepers, laid in 
crushed stone. In Philadelphia the rail is attached to short wooden 
blocks, fastened to a steel box girder embedded in concrete. The 
maximum gradients are from 1 in 33 to 1 in 12-5, and the minimum 
radii of curves from 90 ft. to 150 ft. Automatic block signals are not 
used on the older elevated lines nor on the local tracks of the New 
York subway except at special points. They are used on expres: 
tracks in New York and Chicago, and for multiple-unit trains in 
Boston and Philadelphia. A headway of 90 seconds can be main 
tained with automatic block signals with a speed of 40 miles per hour. 
A headway of 20 seconds has been maintained without signals and 
with low speed.  Four-track lines are worked with express trains on 
one pair of tracks, and local trains, vr tramlines, on the other. On 
three-track lines express trains are run in one direction in the morn- 
ing and in the other in the evening. The earlicr lines were built 
with private capital under perpetual franchises, but the municipali- 
ties are now buildirg the lines and leasing the right to work them for 
à term of vears. 


Cost.—Underground lines cost £167,000 to £800,000 per mile of 
track, and elevated lines £40,000 to £120,000 per mile of track— 
without equipment. The cost of working varies from 44 per cent. 
to 70 per cent. of the gross receipts. The cost per car-mile is 4-75d. 
tol0d. Exclusive transit-lines have only been built in cities of about 
1.000,000 inhabitants, but may prove profitable in smaller cities 
where the riding hab:t of the population is pronounced. 


E 


1136 


THE ELECTRICIAN, MARCH 28, 1913, 


THE EFFECT OF TEMPERATURES HIGHER THAN 
ATMOSPHERIC ON TENSILE TESTS OF COPPER 
AND ITS ALLOYS, AND A COMPARISON WITH 
WROUGHT IRON AND STEEL.* 


BY PROF. A. K. HUNTINGTON. 


The tests included in this Paper were made at various times between 
1900 and the present year. As the method of heating the bars to 
the required temperature is believed to be different to any method 
hitherto described, and as it has been proved to be casy to carry out 
and to give reliab!e results, a detailed description of it may prove of 
interest and practical value. One point which has been found of 
considerable importance in this method of testing is that the elastic 
limit or the yield point can be taken, which is not the case when a 
heated bath or an electrically heated jacket is used. As a result of 
having to consider generally only cold tests of iron and steel, engineers 
are in the habit of reckoning the elastic limit as 50 per cent. of the 
breaking load. It will be seen from the curves given in this Paper 
that this method of estimating the elastic limit is not correct for iron 
and steel at temperatures above the normal, nor, as a rule, for other 
metals at any temperzture. 

The tests were made with a horizontal machine of the Kirkaldy 
type. ‘This machine is provided with a saddle, which can be moved 
along the bed of the machine by handwheel or hydraulic pump. 
Attached respectively to the saddle and to the levers actuating the 
beam are two massive heads (a) (see diagram), in each of which there 
is à vertical slot, the slot being enlarged towards its inner end so as 
to form two vertical shoulders facing inwards (b). The test-bar (c) 
is screwed at each end into a cylindrical holder (d), the other end of 
which is serewed on to the end of a large bolt (e), which passes loosely 
through a hole in a rectangular block (f). These blocks fit loosely in 
the enlarged ends of the slots in the heads. When testing at high 


scratched across the other end of the ink streak, using spring dividers 
which have been sharpened. Another punch mark is made on the 
middle of the arc, and a similar arc made at the first end of the bar, 
using the second punch mark as centre. When the bar has reached 
the required temperature, and this is quite steady, the length be- 
tween the left-hand centre-punch mark and the corresponding arc is 
measured by placing one point of the dividers in the hole and laving 
the other point on the arc and viewing the arc through a hand lens. 
A suitable load is then placed on the bar and the bar measured with 
the load on. If no stretch is observed the load is slowly increased 
until a distinct stretch is observed, when the load is taken off and the 
bar measured. If no stretch is observed with the load off the load 


‘is slightly increased and the bar again measured with the load off, 
‘this procedure being repeated until the bar shows a permaneni 


Stretch. The load required to produce this is taken as the yield point. 
It is found that a stretch of 0-003 in. can be observed by this method. 


After the yield point is reached the load is increased slightly and the 


bar measured with the load off. If the previous load was really the 
yield point, an increased stretch will be observed out of all proportion 
to the extra load applied. — If this observation is satisfactory the bar 
is * broken out," the load being increased rapidly until the bar 
breaks, no intermediate measurements usually being taken. With 
test- bars of pattern (A) the thermometers are removed before ** break- 
ing out " the bar. | 

In comparing the results it will be.convenient to take the electro- 
lytic copper as a standard of comparison, and first of all to compare 
the copper allovs with it. Broadly speaking, they have the same 
characteristics. Contrary to what perhaps would have been ex- 
pected, copper is the dominant partner. It has a distinct individu- 
ality, which is modified, but not extinguished, by the other metals. 
The curves for the elastic limits, or, more strictly speaking. the vield 
points, approximate to straight lines, except in the case of copper- 
zinc, which is probably explained by the large proportion of zinc. 
The irregularities in the copper-nickel curve are difficult to account 


temperetures shect asbestos may be inserted between the blocks and * for. The breaking-load curves still more closely approximate to 
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Pras (SECTION) or HEADS AND. HOLDERS ON TESTING 


the heads. The test-bars are of two patterns: (4) for use with high- 
temperature thermometers, (8) for use with a thermo-clectric couple. 

The pattern (A) is 18 in. long and 1 in. diameter, except at the 
middle, which is turned down to 0-5 in. diameter over a length of 2 in. 
The ends are screwed for about 2 in. to fit the cylindrica! holders, 
and at 0-5 in. from each shoulder a hole is bored centrally (Fig. 2), 
iis in. in diameter and 0-75 in. deep, to hold a thermometer. In order 
that the thermometer may he sufficiently enveloped by the bar, the 
drill is driven in until the point bulges the metal at the opposite side 
of the bar. Connection between the thermometer bulbs and the 
test-bar is ensured by means of a small quantity of a low melting- 
point alloy. The pattern (B) is 5 in. to 6 in. long and 1 in. diameter, 
the middle being turned down to 0:8 in. over a length of 2 in. About. 
l in. at cach end is screwed to fit the cylindrical holders. In order 
to attach the thermocoup!e to the bar a piece of asbestos shecting, 
l in. long and 4 in. wide, is split down a little more than half way, 
and a small hole made through one side about the middle. The 
junction of the couple is inserted through the hole from the inside, 
so that the small knob is just protruding on the outside. The 
asbestos and couple are placed on the bar with the junction of the 
couple touching the middle of the bar, and bound firmly into position 
hy two or three pieces of thin Vire. The curves, more particularly 
for electrolytic copper, copper-tin, and copper-aluminium, show that 
very good results can be obtained with high-temperature thermo- 
meters, but it is a saving of time to use an clectrical pyrometer, 
which has also the important advantage of enabling bars of a larger 
diameter to be tested. 

The bar is heated by placing a Bunsen burner under each end of 
the bar with pattern (A), and by means of a “ bar burner " with 
pattern (B). Before placing the bar in the machine it has to be 
marked. <A dark streak, about 3 in. wide, of some suitable ink, is 
made on tlie central portion of the bar from shoulder to shoulder. 
When dry à. smell mark is mede near one shoulder with a fine centre 
punch, ‘and with this mark as centre and a 2in. radius an arc 18 
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MACHINE, SHOWING METHOD OF ATTACHMENT TO BAR. 


straight lines, but show signs of bong influenced by the second metal 
at the higher temperatures. The most distinctive curves are those 
for elongation and reduction of area. They show the preponderating 
influence of the copper, and at the same time the modifying eflect of 
the added metal. The more rapid rise above 800°F. in the copper- 
tin curve, the steady rise to 500?F. in the copper-zinc curve, and the 
close resemblance between the electrolytic copper and the copper 
with 7 per cent. of aluminium are all interesting. The reduction of 
area curves have a close resemblance to the elongation curves, except 
that the reduction of area up to 500°F. in the copper-zinc curve does 
not show the considerab!e. rise which occurs in the elongation. 
Although this Institute does not concern itself directly with iron 
and steel, their curves are discussed in order that it may be scen in 
what ways copper resembles or differs from these important struc- 
tural metals. There are very great differences. In the vicld-point 
curves the only resemblance to iron and steel is found in the case of 
copper-zine. Inthe breaking-load curves iron and steel are markedly 
different from the others. In the elongation curves, instead of the 
approximately horizontal portion found in the case of copper and its 
alloys, except copper-zine which shows a steep rise. iron and stec! at 
once exhibit a rapid drop in elongation. In the reduction of arca 
curves also there are considerable differences. Although there are 
not many points on the iron and steel curves, the close resemblance 
between these curves leaves no doubt as to their substantial accuracy. 
It is fairly certain that engincers have hitherto expected a reduc- 
tion of elongation with an increase in the breaking load in a given 
metal or allov. They have been justified in this by the behaviour of 
iron and steel at atmospheric temperatures, and they are still justitied 
at such temperatures as these metals would be used in the arts. 
That they are not justified in applying this rule to copper and its 
alloys is manifest from an examination of the curves in this Paper. 
It will be seen that, whilst the breaking loads are essentially straight- 
line curves, the elongation curves arc contorted in perfectly definite 
ways, which, however, have no relation to the bresking loads. These 
are exceedingly interesting points and worthy of further study. It 
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must be between the ages of 19 and 24 years. The classes are held 
three evenings à week, from 7:30 until 10 p.m. Each pupil pays a 
fee of 2s. 6d. per week until he has obtained the Postmaster-General's 
pure metal has boen used in some cases, or the points observed may | certificate, after which he is appointed to the staff of the Marconi 
have been taken too far apart, or the test-pieces may not have been | Company-when the total amount paid by him in fees for tuition is 


is somewhat remarkab'e that they have escaped observation and 

suitably annealed to make the tests comparab!e ; not improbably refunded. "With a view of extending the benefits of wireless tele- 
| 
| 


investigation so long. Thet they have done so is probably due to 
the fact that in such experiments as have been made insufficiently 


the earrying out of the tests has left something to be desired in some | graphy training to boy Scouts, members of the Church Lads' Brigade, 
detail or other. If the metal is not annealed after leaving the rolls | of the Cadet Corps and Territorial Forces, the ** Wireless World," the 
annealing will take place during the tests, which will affect the shape | Marconi Company's new monthly publication, will contain a series 
of the curve. It is difficult to conceive that the definite and strongly | of articles for the instruction of these classes in the operation of field 
marked changes in direction in the elongation curves are not due to | telegraphy stations. The articles will commence in the April number 
molecular disturbances. It is still more difficult to imagine these | of the '* Wireless World," and will continue for 12 months. They 
marked molecular disturbances leaving the breaking loads unaffected ; will. b» so prepared and illustrated that it is hoped those who have 
to a corresponding extent. Yet that is what takes place in the case | now no knowledge of electricity will be able to understand the subject, 
of copper and its alloys, and with iron and steel above a certain tem- | and at the expiration of the 12 months bə well acquainted with the 
perature, portable field apparatus and be competent with a minimum of sub- 
= sequent practice to operate such a field set in an efficient manner. 

TRAINING FOR WIRELESS TELEGRAPHY. | When the series is completed examinations will be held at convenient 

Ree eae centres throughout the country and prizes will be awarded in addition 

The demand for wireless telegraph operators has increased so , to first and second class certificates of proficiency. These certificates 
rapidly that the existing sources of supply have been found inade- | will be granted to those who obtain a certain percentage of marks 
quate to cope with the requirements. When Marconi's Wireless for the papers sent in and the company or troop which furnishes 
Telegraph Co. entered into occupation of their premises in the Strand | the largest percentage of certificated members will receive a complete 
in May last they established a school in the building for the training set of Marconi field telegraph apparatus. Free tuition will also be 
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VIEW OF A PORTION OF THE INSTRUMENT ROOM OF THE WIRELESS TELEGRAPH SCHOOL AT Marcont HOUSE. 


At the extrome end of th» p'otozraph an operator is s>sn working a standard 1} kw. apparatus. The set in the contre is a } kw, on», as fitted on cargo vessels. 
Th2 other is aS kw. ship's set. 


of wireless telegraphy operators. Instruction is given in both the | given to Boy Scouts at the London school on two evenings a week. 
theory and practice of wireless telegraphy to day and evening students | After about three months the boys should have sufficient knowledge 
who are also trained to operate apparatus of the same tvpe as that | of the working of the apparatus to enable them to pass the examina- 
installed in ship stations and to carry out any repairs and adjustments. | tion for proficiency which will be held. 

Students of the day classes have generally had some previous land-line Three station sets are installed in the company's school, of 5 kw., 
or cable telegraphic experience, and serve about two months on trial as | 14 kw. and } kw. respectively. The two former sets were described 
learners at the Marconi School in order to acquire a working knowledge | in Tug ELECTRICIAN, Vol, LXIX., p. 177. The } kw. is a new design 
of the Marconi system of wireless telegraphy. These learners are | and is intended for use on cargo vessels. The working transmitting 
paid 17s. 6d. per week whilst on trial at the London school and after | range depends upon the height, &c., of the aerial. Waves are pro- 
obtaining the Postmaster-General's certificate of proficiency in wire- | duced of 250 and 600 metres or any intermediate length. The trans- 
less telegraphy they are drafted into service in the company. On | mitting plant consists of a rotary converter, driven by direct current 
appointment to the staff as telegraphists the commencing salary is | from the ship's mains. It supplies alternating current to a potential 
£1 per weck and all found on board ship, with an annual increment | transformer. In series with the primary of this transformer, the low- 
in salary of 2s. 6d. per week to a maximum of 30s. per week.. That | frequency air core, an adjustable inductance, and the manipulating 
rate is paid while the men are ordinary telegraphists, but on pro- key are inserted. The secondary is connected in series with two 
motion to senior telegraphists the commencing salary is 35s. per | air-core choking coils and the high-frequency circuit, The rotary 
week and all found on board ship with an annual increment in salary | converter is of the vertical type and gives an alternating current out- 
of 5s. per week to a maximum of 55s. ; other promotions are made as | put of 1 kw.; it has eight poles and runs at 2,250 revs. per min. 
vacancies occur, generally according to seniority. Applicants | The whole station is very neat and compact, and is intended to be 
for admission as pupils in the evening classes for wireless telegraphy | used on small vessels, where the standard ship equipment is too large. 
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1, 2 &3,SALISBURY COURT, FLEET ST., LONDON. 
(ONLY ADDRESS.) 


Tel.: Holborn, 8282 Tels. : ELECTRICIAN NEWSPAPER LONDON. 

All Lettere relating to Subscriptions, Advertisements and other business 
matters to be addressed Publisher, '* Tum Exvecrrician,” BSalisbury- 
court, Fleet-st., London. Cheques and P.O.s to be crossed “ Coutts & Co." 

AU Editorial communications to be addressed to Tam EprroRB. Lettere 
for insertion in “Toe ELECTRICIAN,” or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications. 

" Tum ELEroTBRICIAN " offers exceptional advantages to Advertisers, and 
has an influential circulation all over the World. This statement ss 


nieed. 
Advertisement Rates, &c., forwarded on application to the Publisher. 
TRADE ADVERTISEMENTS intended for the current issue must reach the 
. Office at latest by Wednesday evening’s post. Renewals of expiring 
Advertisements and alterations to standing Advertisements by first post 
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OoNTBAOCTS and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, APPOINT- 
MENTS VACANT AND WANTED, and all kinds of SMALL ADVERTISE- 
MENTS accepted up to 3.30 P.M.‘ Thursday. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


This valuable set of comprehensive Tables and Engineering Data 
relating to Electricity Supply, to Electric Power (with Maps of 
Areas), and to Electric Traction on Railways and Tramways in the 
United Kingdom, the Colonies, and some places abroad, giving 
details to Jan. 1912, ean be obtained complete in handy book form, 
price 6s. 6d. post free. A complete Index is included. 

{The above Tables, &c., have been reproduced in miniature for 
thepocket. The size of the miniature book is 81 in. by 41in. ; 120 
pages, including maps. The price is 1s. nett, postage 13d. extra. 
Reduction on quantities for presentation to Trade Customers, &c. 
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"THE ELECTRICIAN " SERIES OF 
STANDARD ELECTRICAL BOOKS 


ean be obtained of all Booksellers at Home, in the Colonies, and Abroad. 

" ELECTRICIAN " ELECTRICAL TRADES’ DIRECTORY AND HANDBOOK, Published 
annually in F , corrected to mid-February. Established 1882, A very 
valuable sorena medium, covering the entire Industry. Subseription price 
(which is received ín advance up to Jan. 31st in each year for the next followin 
edition) 8s 6d. nett, postage 9d. extra. Price, after Jn 31st, 15s. nett, postage 9d. 
extra. Postage of all copies to British Colonies, $ to Europe, 2s 3 to U.S.A., 
Qa. 7 , to other countries, 2s. 6d. Digest of Contents of the 1912 Edition post free on 
application. . : 

ROMAGNETIC THEORY. By Oliver Heaviside, Vol, I, Price 12s. 6d, Vol II. 
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SrupiES IN LtcouT Propuction. By R. A. HousTouN, M.A., D.Sc, Ph.D. 5a nett. ' 
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ELECTRICAL ENGINEERING FOR M&CHANICAL AND MINING Encingers. By H, J. S. 
Heather, M.1.E.E. Now Ready. 9s. nett. 
ELBCTRIC CRANES: THEIR Dasicn, CONSTRUCTION AND APPLICATION. By H, H. 
Broughton, M.I.E.E. Price 25s. nett, postage 9d. (abroad, 1s. 8d.) 
Fraettcar WimBLESS Stipg Rute, By Dr. H. R. Beiener-Hickman, Price 22, 6d 
nett. Reduction on quantity. | 
Tus ELECTRC Arc, By Mra Ayrton. M.I.E.E. Price 12s. 6d, 
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THe CLASSIFICATION OF ALTERNATE-CuRRENT Motors. By V. A. A. Fynn, M.LE.E, 
THE THEORY OF THE SUBMARINE TELEGRAPH CaBLe&. ,By H. W. Malcolm, D.Sc. 
In Preparation. [/n Preparation. 
THs MECHANICAL Dasraw AND Construction or GENERATORS. By R. Livingstone. 
Tug Suor-FinER'S GuipBR1 A Practical Manual on Blasting and the Prevention ot Blast- 
& g Accidents in Mines, Quarries, &c. By W. Mauri i 6d. nett, 
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PaND30OK OF THE ELECTRICAL LABORATORY AND TESTING Room. Very fully Ulus- 
trated, By Dr. J. A Fleming. Vol. l., 12s. 6d. nett. Vol. II., 14s. nett. 

ELECTRICAL LABORATORY Notes AND Forms. Arranged by Dr. J. A. Fleming, M.A. 
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each, Sectional paper, Ia. per dozen sheets, Complete Prospectus post free on request, 
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Ecward Raymond-Barker. Price 1s. nett and post free. 

Tus BnirisH Post Orricg TBLEPHONE SERvICR, Fully illustrated, Prize 3s, 6d. nett. 

LiagHT, RADIATION AND ILLUMINATION, From the German of Paul Hogner, translate’ 
by Justus Eck. Nearly Ready. 

Primary BATTERIBS! THEIR CONSTRUCTION AND MANUFACTURE. By W. R, Cooper. 
Price 10s. 6d. nett. [Price 10s, 6d. nett. 

SECONDARY BATTERIES! THEIR CONSTRUCTION AND MANUFACTURE. By E, J. Wade. 

BoiLgR FEED Water. By F, A. Anderson. Price 6s. nett. 
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By W. G. Bond, M.I.E.E. Price 2s. 6d. nett. 
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ELECTRICITY SUPPLY TADLES AND DATA. 3} 


The first of the valuable series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(gratis) with the issue of “The Electrician” for Jan. 8. This Supplement 
consisted of Tables IV., V. and VI., dealing with Electric Tramway and 
Railway Undertakings of the United Kingdom; this was followed by 
Table IIL, dealing with Electric Power Companies, which was pub- 
lished with our issue of Jan. 10. Table I., Electricity Undertakings 
with nc Tramway Load, was published with the issue for January 24; 
and Table Ia., Electricity Undertakings taking Supply “in Bulk," 
and Table IL, Electricity Undertakings with both Lighting and 
Traction Load, were published with the issue of ** The Electrician '* 
for Jan. 81. With the issue for Feb. 7 a complete Alphabetical 
Index to Tables I. to VI. was published; and the series was com- 
pleted by the publication on February 21 of Tables VII. and VII., 
dealing with Electricity Works, Tramways and Railways in the Colonies 
and some places abroad. 


NOW READY. 
Vol. LXIX. of “Tun Exxornician.” Bound in Publisher's coverr, 
Price 17s. 6d. Postage U.K. 1s. extra, abroad 2s. 6d. 
Cases for binding Vol. LXIX. now ready, price 2s.: post free, 2a. 3d. 
oe 


THE COST OF ELECTRIC ENERGY. 


Electric lighting, in so far as the necessary supply of 
energy is concerned, is one of those things that must neces- 
sarily fall into the hands of some kind of monopolist. In 
certain districts and in certain places there may be some 
sort of competition, but it scarcely ever takes the form of 
anything approaching the rivalry common in most other 
fields of activity. It is rather, perhaps, to be regarded in 
such a case as the struggle of friends rather than of foes. 
Indeed, it is doubtful, having regard to the public interest, 
whether anything else is really desirable. It would only 
result in the laying of an extended system of mains with a 
corresponding amount of road digging; and whether any- 
body, except those who are momentarily unemployed, would 
receive any permanent benefit, is more than doubtful. 

None the less, the monopolist, whether he be in the form 
of a company or in that of a municipality, cannot afford 
to neglect the ordinary dictates of prudence, and if he does 
he is likely to find that the eternal laws of human nature 
will be against him. Thus it must have occurred to 
many a harassed trader that if he could only raise his prices 
he might possibly fill his sorely depleted exchequer, a result 
devoutly to be desired. And yet the trader knows per- 
fectly well that the immediate effect on his own exchequer 
would in real life be precisely the opposite. A rise in prices 
on the part of the individual nearly always results in a 
decrease of takings, human nature being what it is, and 
action and reaction, as usual, equal and opposite. Pos- 
sibly, supposing that all the traders at a given time and in a 
given trade agreed to raise their prices the results might be 
different; but, as a general maxim, in which almost all com- 
mercial interests believe, it may be said, within certain 
limits, that the lower the price the greater the gain. 

These reflections occur to our minds after a perusal of the 
reports of some of the annual meetings of electric lighting 
companies; and from some of the meetings at which the 
annual accounts of electricity committees are submitted to 
the consideration of their town councils, the same sort of 
moral is to be drawn. In either case the monopolists think 
that an easy escape from the present dilemma is to raise the 
price of their commodity, always supposing the circumstances 
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to be such that an improvement in the state of their finances 
is considered urgently necessary. There has been lately 


in certain instances, which need not here be fully specified, a . 


tendency to adopt this policy, and to lay the blame for its 
necessitv on coal strikes, increased cost of labour and such- 
like. And it can hardly be said that a readjustment of prices 
is carried out with care and consideration in all cases ; 
while, in spite of diversity factors, many still appear to 
think that the short-time user is to be discouraged at all 
costs. Thus a case was recently brought to our notice in 
which a London user remarked that his supply company 
had sent him notice of a proposed change in prices, the 
result of which would be, as simple calculation showed, that 
under either alternative suggested by the company the con- 
sumer's lifts would cost him twice as much to operate as 
before. Here it can hardly be said that reasonable alterna- 
tives were suggested or allowed ; on the other hand, even 
admitting them to be reasonable, the effect on the mind of 
the consumer is obvious. Here a contented consumer 
becomes discontented, and it must be said that the hy- 
draulic lift has, at any rate, the not inconsiderable advantage 
that it is very improbable that the day will ever come when 
the consumer of hydraulic power will find his charges 
suddenly doubled while his power remains the same as 
before. Of what use are estimates under these circum- 
stances ? No doubt everyone satisfies himself on matters 
of cost—1.e., both initial outlay and working expenses— 
before making anv kind of installation ; he may receive 
this information either from his friends in verbal fashion, 
or from an engineer in a more formal way. But if the cost 
of power is liable to sudden fluctuation, in arbitrary fashion, 
all estimates of this kind are worthless, and it becomes im- 
possible to recommend the installation of an electric lift on 
any existing schedule of prices if these are liable in effect to 
be doubled. 

A great expansion of business seems likely eventually to 
result from the advent of the tungsten lamp, but the imme- 
diate effect of its arrival seemed likely in the first instance 
to be disastrous. Here, in 'some cases, the policy was 
adopted of waiting till the clouds rolled by, and doing little 
else. This has turned out to be rational. In other cases, 
where the price was raised to meet the decline in revenue, 


this was generally found to be a failure, and has had to be | 


abandoned. | 

Still, it must be admitted that at present there are certain 
factors which must be taken into account. Quite apart 
from the evanescent effects of last year’s coal strike, there 
remain other factors of a more permanent kind, and it is a 
questionable matter whether some plan should not be tried 
of dealing with them. Then there seems little doubt but 
that one indirect effect of the Insurance Act will be slightly 
to raise the price of most commodities. This is a per- 
manent tax, and the directors may be pardoned for asking 
whether they are to be without a remedy, while they find 
that their costs for labour and material are higher than 
before. sil, at the risk of being paradoxical, it may be 
said that the simplest solution of any problem is generally 
wrong, and that the policy of following the line of least 
resistance is unworthy of human energy. 


be mechanical, 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Offices, port 
free, on receipt of published price, adding 3d, for books published under 3s, Acd 
10 per cent. for abroad or for foreign books.) 

coer mar o ccs 


Hilfsbuch für die Elektrotechnik. By Dr. Kart Strecker. (Berin, 
1912: Ju.ius Sp inger.) Pp. xi.-- 968. M.18. 


The opportunity afforded by the publication of the eighth 
edition of this well-known work has been taken advantage of 
by the editor and h's collaborators for a thorough revision of 
nearlv every section as 1t appeared in 1907 when the seventh 
edition was published. 

The result 18 à comprehensive and, on the whole, an excel- 
lent summary of the present state of knowledge in matters 
electrical. That it is presented from the German point of view, 
in which a great deal of space is devoted to the theory under- 
lying each section, should be rather an advantage than other- 
wise to English readers, many of whom will not have realised 
the latent possibilities of the ordinary pocket book until this 
comes into their hands. | 

Of necessity the treatment ts brief, but it 1s clear and to the 
point, the authors confining themselves strictly to the exposi- 
tion of recognised theoretical methods and current practice. 

The first chapter of the first section gives a number of general 
tables, a list of mathematical symbols, and an explanation of 
vector methods of calculation, which léaves a forcible impres- 
sion of the necessity for some international regulation of the 
use of vectorial symbols. The second chapter defines the 
electric and magnetic units, derives formule for inductance 
and capacity in leading cases, and gives a large amount of 
experimental data. 

In the second section, laboratory and technical methods of 
measurement are described, including photometry, and in th» 
third section, occupving nearly two-thirds of the book, elec- 
trical plant and apparatus of all kinds are dealt with. The 
heading of the third chapter, dynamo machines, is very 
catholic in its designation, including, as it docs, the theory, 
construction and working of every kind of rotating. generating 
and transforming device made commercially, as well as static 
transformers and mercury arc rectifiers. It concludes with 
abont 50 scale drawings illustrating modern German practice, 
leading dimensions and weights being given. ? 

Following chapters are devoted to power houses, their cost, 
equipment and depreciation, transmission and distribution, 
lighting, power supply, with special reference to traction, and 
marine applications. Electrochemistry, telegraphy and tele- 
phony, both with and without wircs, are each treated at great 
length, and shorter chapters are concerned with electric heating 
and cooking, railway, fire, police and hotel telegraphy and 
signalling, electric time service and lightning conductors. 

A copious appendix gives a number of Governmental re 'gu- 
lations controlling different departments of the German 
electrica! mdustry, but the rales of the Verband Deutscher 
Elektrotechniker are not included, as the editor in h's preface 
assumes that these are accessible to every electrical engineer. 

The references given throughout should prove of considerable 
value. | W.C. C. 
Les Canalisations Icolées. By J. Grossenry. (Pors, 1912: Gauthior- 

Vilas. Pp. 96. Paper covers. Fr.3.75. 

This is a reprint of a series of lectures given to the pupils of 
the Electrical College of Paris on Underground Electric Mains, 
and 1s more practical than theoretical; for instance. no formule 
for calculating mains are given. It starts off with a discussion 
as to the merits and demerits of aluminium. versus copper. 
For insulated cables aluminium has à certain advantage due 
to its greater diameter for the same conductivity, which, 
however, is more or less discounted by the larger total diameter 
of the cable. But the author points out that especially in the 
case of high-tension cables, this greater diameter of the 
aluminium conductor allows of a smaller thickness of insulation 
than in the case of copper cables of the same conductivity, and 
this advantage is greater as the voltage increases, As regards 
disadvantages, one is the difficulty of jointing, no Ra tidhae ‘tory 
solder having as yet been discovered, the jomts must therefore 
necessitating a considerable increase of size. 
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Another point is that the value of scrap aluminium is very much 
less than that of copper scrap as compared with new metal in 
each case. For the conductors of three- -core cable preference 
is given to round ones as against the clover-leaf shape, though 
it is edmitted that the latter type gives a smaller overall cable. 

The properties required in an insulated cable are cons:dered 
in very practica! detzi!, various types of insulation are described 
and references mede to experiments on the subject; the 
Information given as to the manufacture of rubber and paper 

cables is good and mostly up to date. Graded cables are 
cons'dered, and reference is mede to O'Gorman's end other 
proposa's in this direction; but the conclusion come to is 
thet in practice they are not worth considering, more especially 
in the case of 3-core cables, and the author points out the 
advantage of using Jarge diameter cores, and if necessary hollow 
ones, for extra Inwh-tension cables. 

A good practical description of the laving of cables is given, it 
being noteworthy that the solid system is evidently not known 
or used abroad. Attention is drawn to the necessity of 
Poma the lead sheathings of cables across al] joints and boxes, 
as a'so that all boxes should be properly filled up with com- 
pound bv topping-up. however long that operation may take. 

A chapter deals with electrical phenomena in cables, princi- 
pelly capacity, self-induction and resonance, all of which are 
considered from the practical point of view, and with the 
minimum of mathematics. It is noted that resonance need 
not be considered in long transmission lines. Particulars are 
given cs to how to get rid of resonance where it exists, one way 
being to add capacity to the circuit, commercial condensers for 
this purpose beng now obtainable. There is a short chapter 
dealing with the testing of cables before and efter laying. — 

Although the book is written for students it contains in a 
condensed form a great deal of useful and up-to-date informa- 
tion, especially es regards the manufacture of cables, and the 
errors are few. It can be recommended to any mains engineer 
who can reed French. 


The Chart of the Elements. 


Special v written for tse not ver el 
in Chemisay and unzequeinted vih the Periodice Law. Second 
Edition. (London, 1912: The Metalic Compositions Co.) Intro- 
duction to the Chart (pp. 43) with papet map, unmounted, 3s. 6d. ; 
mounted oa ii ven, map torm, s. 6d. ; mourt d on iaca, roll form 
to hene on wall, 12s. 64. 

How th's remarkable chart, end more particularly tho 
introduction, ever reeched a second cdition is beyond us to 
fathom. It goes without saving that those not versed 1 
ch mistry will be unacquainted with the periodic law, and iti is 
absurd to endeavour to explain and elucidate the periodic 
law to those who are not versed in chemistry. The fact is 
that the author or authors have tried to do the impossible—_ 
to teach a subject without having first laid the foundation. | 
Those who are conversant with chemistry may get a quiet 
laugh from the introduction. For example :— 

" We heve in rez! life manliness, womanliness and tho old 
theme love. We have in chemistry clectro-negativencss, 
electro-posttivencss and chemical attraction. The former are 
characteristics, so much at the root of human activity, that 
they are elements. We will compare the electro-negative 
elements to man, end the electro-positive elements to women, 
and chemice! affinity to love.” 

Now we know that in chemistry any electro-negative body 
wil! antte with any electro-positive body. In human neture 
the same is not the case. According to tlis sentence there will 
he love between every man and every woman if they come in 
contact. Lf the authors had said there is mutuel attraction 
between opposites the analogy might pass, but to pull in love 
to Hiustrate chemical combinetton is absurd. 

The arrangement of the elements in the chart is 2'l right, and 
the chart might be quite useful to hang up, except that it takes 
up too much room. But it will be of no value to those not 
versed in chemistry. Again, what do those unversed in 
chemistry require a periodic chart for % l 
Growing Crops and Plants by Electricity. By Miss E. C. 

DupGeosx. (Loidon: 5. Rentell & Co.) 1». net. 

Electrical engineers, 28 well as agriculturists and horticul- 

turists, are becoming much interested in the subject of the 
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application of electricity to the cultivation of garden, field and 
special crops. The literature which from time to time is pub- 
hshed concerning experiments in this fascinating section of 
research work is followed, we know, with keenness. Miss E. C. 
Dudgeon, of Dumfries, N.B., has contributed materiallv to the 
intercst this subject has assumed of late in agricultura! circles 
by her experiments at Dumfries, cspecia!lv with potatoes, and 
the little book before us sets out in detail the course of these 
experiments and their results. It cennot be said that Miss 
Dudgeon has advanced the subject much beyond Mr. J. E. 
Newman’s work in Gloucestershire 2nd Worcestershire and the 
work of other experimenters at home and abroad, but she has 
placed on record in a readable form particulars of 2 series of 

experiments which will serve to keep up the interest. of farmers 
and growers in the subject. The illustrations in Miss Dud- 
g^on's book are helpful to this end. The important question 
of the cost of applying electric current to lend cultivation is, 
o course, the crux of the situation, end financial detei's are a 

eekness of the present volume. 


A MULTIPLYING CHART FOR THE GRAPHICAL AN- 
ALYSIS OF CURVES INTO THEIR COMPONENT 
HARMONICS. 


BY H. ROTTENBURG, M.A., M.LE.E. 


Summary-— The method adopied is to find the cocf£cients 


(às 
| cos. nx. Mar). dr 

0 

in the Fourier expansion by planimetering the successive derived curves 
|y- sin nr. fir) and y cos nr. fir) The derived. curves themselves 
are plotted by graphically ae ordinales of the original curve 
by the appropriate sines and cosines. For mulüplving graphically a 
transparent multiplying chart is u id 


NELLE l 
A= —] sin. mx. f(r). dr and B= 
T T 


A number of methods for analysing curves have been pub- 
I:shed from time to time, and of these probably the simplest 
end most convenient is the tabular method of Runge, a special 
cese of which was described in THE ELECTRICIAN some time ago 
by Prof. Silvanus Thompson.* The following method will be 
found to possess a number of festures to recommend it. It is 
very quick, and has one decided advantage over the tabular 
method in that features of the original curve which fall between 
two ordinates can be taken eccount of. Tles is, of course, 
impossible in the tabular method. 

Let yo=/(z)=Agt+ Ay sin. r+A, sin Ər... +B, cos. 
+B, cos. 2f, ... 5 Yy being used 2s the current co- nee 
for the original curve. 


If y,=yosn.nr=sn.ne. f(r) and y’,=y, cos. nr= 
, E a 99 
cos . ng . f(r) be called tho (n)th and (n’)th ** derived curves, 
then 


derived curve " 


A 


]qes area of (nth * 
em 1 l Im 
A, -| y dx 


* «J 


a Ya dr 
) 


ares of (8^) th 7 derived curve.” 


pe -- 
Tt 


NEL 
To find the coefficients, therefore, it is only necessary fo drew 
the successive derived curves for one complete period of the 
original curve, measure their area by p'animeter and divide by 
half the base of the complete curve. 
The successive derived curves are ezsily and quickly plotted 
2s follows :— 
A series of ordinates are drawn to the original curve at 
intervals of. sav, 15 deg. A set of radiating straight lines are then 
drawn on tracing paper or cloth and. numbered as shown in 


Fig. 1. The angles are given by the relations 
Ordinat? of Ene 1 = (corresponding ordinate of line 6) 
< (sin. 15 deg.) 
„2 = (corresponding dst. of line 6 6) 
x (sin. 2x 15 deg.) 


&c. 


Ro RR EERRERTN 
y. 78, 1905. 


&c., 
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This tracing paper or cloth is then placed over the curve so 
that line OX lies along the base line or axis of X of the curve 
and line 6, or 18 passes through the top of one of the ordinates. 
This ordinate can then be multiplied by sin. (n. 15 deg.) or 
cos . (n . 15 deg.) by pricking through at the intersection of the 
ordinate and one of the sloping lines on the tracing paper. The 
derived curves are then drawn freehand through the points 
pricked through. 

The correct sloping line to use in pricking through is easily 
found by the following rule :— 


Number the ordinates 0, 1, 2,3... 23, 24. (If they are 
drawn every 15 deg. there will be 25, counting the first and last.) 

Let the point where the (p)th derived curve cuts the rth 
ordinate be the one to be found. 

In this case the rule 15 :— 


Prick through the point of intersection of the rth ordinate 
and the rpth sloping line. If rp is greater than 24 cast out all 
24's. 

If the ordinate is negative. add 12 to pr. 

If the p'th, or pth cosine, derived curve is being plotted, then 
subtract 6 from pr. 

In practice it will be found of great assistance to fix the 
tracing paper to a light wooden frame and arrange a fixed ruler 
so that when the frame moves a2!'ong the ruler the line OX 
moves along the axis of X. 


Fic. 1. 


It will also be found easier to draw out each derived curve 
before the points for the next one are plotted. 
The actual drawing of the curve is helped by a few simple 
considerations. 
The equation of the nth derived curve is 
y,=-3in. nr. f(x); 
therefore 
dy, : 
qp: 008. nr. f(r) - sine nc . f(x), 
T 
. Ft i 
for all points where nr -(2N 4 ly, cos.nr- 0, sin. ne 
dy E 
=l and - — f(x). 
derived curve touches the original curve, or its mirror image 
with regard to the axis of X. 


In this case we have also y, — f(x) and the 


Where nz — Nt, sin . nz —0, cos . nz — 1 and aa . f(x). 


dx 
This is only of slight assistance, except in the cases where the 
ordinates of the original curve are zero—namely, at the 
beginning and end of the curve and at the middle point in the 
case of curves which cut the axis at r=2, and at these [oints 
the derived curves then touch the axis of z. 

It will be found easy to interpolate points between the 
ordinates, but as the plotting of the points on each derived 
curve only takes a matter of two or three minutes, it will 
generaly be worth the extra time involved to work with 
ordinates at interva!s of 10 deg. or even 5 deg. 
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of the analytical method of finding the coefficients in the 
Fourier expansion. It has also the quality which most 
graphical constructions possess, that it is cesy to notice 
mistakes when they occur. Further, it shows et a glance 
which are the most important coefficients after the derived 
curves have been drawn, while in the case of many types of 
symmetry it shows how certain of the coefficients disappear. 

Two examples are given of curves for which certain of the 
coefficients have been cvaluatcd. 


First half of harmonic carve whose ejuation is 


f. gin 30 sin 58 sth 7A ) 
yv r gin 6-- EUM pd 


with one quarter of lst, 251, 3rd, oth and 7th derived curves drawn in. 


- w 


+r = + m vj 


In the first case (Fig. 2) the curve chosen admits of the 
analytical evaluating of the coefficients, which gives a useful 
standard for comparison with the results of the graphical 
method. The coefficients in this case are as follows :— 


Nye Ax A Nt es 
Values found analytically .. 8:22 .. — 0-913 0-328 .. — 0:067 
Values found graphically .. 8:3 -122 0:261 .. -0-198 


It will be noticed that only one-half of the curve is dro wn, 
while only one-quarter of the derived curves are drawn, except 
in the case of the second derived curve, which is drawn in to 
show how the second coefficient vanishes. 

The maximum ordinate in th/s cese was 10:15 em. and the 


t , 
scale for the base , — 15-15 cm. 
end 


Fic. 3. 


First half of arSitcari'y drawn perio lic curve w.th 1st, 2al an] ith derived curves 
drawn in. 


In the second case (Fig. 3) oniv the first, second and fourth 
derived curves are plotted, à number of the points heving been 
got by intermediate ordinates and interpolation on the mul- 
tiplying chart. 

In this case the coefficients found were 


A,= 9-235, A,=0-087, A,=0:-264 ; 


The above method will be found particularly suitable for | and the curve is assumed to be half of a periodic curve, in which 
giving to students, as it illustrates very clearly the inwardness ! the two halves are exactly similar but of opposite signs. 
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THE REGENERATION OF SULPHATED STORAGE 
CELLS.* 


BY C. W. BENNETT AND D. S. COLE. 


In a recent article by Mr. G. A. Perley,t a method for curing sul- 
phated storage cells was outlined. The work consisted essentially in 
experiments on the reduction of lead sulphate by three methods, 
namely, chemical reduction, c!lectrolvtic deposition and reduction, 
and chemical solution followed by reduction. By the first method 
ferrous sulphate and sodium hydroxide, zine and hydrochloric acid, 
zinc precipitated electrolytically on the plates, and aluminium with 
potassium hvdroxide were used as reducing agents. The third 
reducing agent gave a partial reduction of the sulphate, but it was 
found that in order to get enough zinc on the plate the current density 
had to be increased. However, with the increased current density 
the zine precipitated on the best conducting portions of the grid and 
the lead sulphate, which of course formed the non-conducting part, 
was found to scele off, due to the increased potential difference 
required to force the higher current through the solution. Straight 
reduction, therefore, of the lead sulphate was given up. | 

Since in the normal working of a cell lead is left in intimate contact 
with lead sulphate, which is readily reduced, on account of a local 
couple probably, it seemed best to try precipitating lead on the lead 
sulphate and then charge the grid in sulphuric acid. This would 
give, apparently, normal working conditions. In order to do this, 
lead was precipiteted from lead plumbite, lead fluosilicate, lead 
acetate and lead perchlorate solution. The difficulty found here 
was, that by “trecing " the leed flaked off and caused a large amount 
of shedding and hence loss of the active mass. For this reason this 
method was considered unsatisfactory. 

It was found, rather by accident than otherwise, that à sulphated 
grid, when placed in sodium hydroxide solution, became reduced to 
lead very quickly. In order, therefore, to obtain a sodium hydroxide 
solution in the pores of the lead plate, where the largest tendency to 
sulphate is found, electrolvsis with sodium sulphate as electrolyte 
suggested itself at once. The current should be sent through the cell 
in the direction of charging ; sodium hydroxide will be formed at the 
lead plate, and sulphuric acid at the lead dioxide plate. Thus an 
alkaline solution will be formed at the cathode and an acid one at thc 
anode. Now, if the electrode potential for the liberation of hydrogen 
be measured, a higher voltage is found necessary when an alkaline 
solution is used than that required for a neutral or acid solution. In 
the same way a higher voltage is required for the liberation of oxvgen 
in acid solutions. The discharge potentials for hydrogen and oxygen. 
respectively, will therefore be increased over those in a straight acid 
solution. In this way the range of reduction and oxidation will be 
increased, for a higher voltage can be impressed without the liberation 
of hydrogen and oxygen. Thus, there is a greater tendency to reduce 
lead sulphate to lead at the lead plate or cathode, and oxidise lead 
sulphate to lead dioxide at the lead dioxide plate or anode. When 
this was tried on cells that were uniformly coated with lead sulphate 
the results were estonishing. Cells with a capacity of one ampere- 
minute were brought back to their original rated capacity, and in 
some cases to à capacity over 100 per cent. of the original rating. 
The concentration of sodium sulphate recommended, which can be 
varied within wide limits, is 200 grammes of the crystallised salt (Na, 
50,10H,0) per litre. The sodium sulphate should fulfil, as regards 
purity, the requirement for battery acid, that is, it should be chemi- 
cally pure. Itisnot necessary to wash outall of the sodium sulphate; 
the plates need only be dipped once in water. The time of charging 
in the sodium sulphate solution, for the worst cells, was about 60 
hours, at the 8-hour rate. 

In order to verify these results on a larger scale than had previously 
been tried, it was thought desirable to treat a battery belonging to the 
Department of Electrical Engineering, of Sibley College, Cornell 
University. The battery consisted of 52 cells, and had been in use 
for five or more years with very little attention. The cells were used 
daily by students in the laboratory, throughout the school year, and 
had been put out of commission for the summer months in the usual 
wav by removing the plates from the acid, allowing them to stand 
for 24 hours in water, and then drying. In the spring of 1911 the 
cells were not allowed to stand long enough in water, and hence were 
very badly sulphated in the fall. They were put back into commission 
in the usuel way, and were found to have very much less than their 
rated capacity of 60 amp. hours. During the Christmas holidays the 
cells were treated by the method above outlined. A capacity and 
efficiency run was made on the battery before treatment. The power 
was measured by a watt-hour meter. The current was kept constant 

* Abstractof a Paper read before the American Electrochemical Society. 

T Jour. Phys. Chem. 15, 489 (1911). 


at the 8-hour rate, namely, 74 amperes. The results of this first run 


are given in Table I. below :— 
Table I.—E ficiency and Capacity Test Before Treatment. 


Total Mput san serto que ves abro he NIAE eS ua eue 7,150 watt hours 
Total Output eoi eeras urene .9,040 watt hours 
Ampere-hour output ............... eene .90-0 ampere hours 
NOP Ry efficiency isis sissies scone ieantey seein Urn ar oan ose 42-5 per cent. 
Energy capacity, of rated* ................... sess 48-7 per cent. 
Ampere-hour capacity, of rated .................. 51:0 per cent. 


From this it can be seen that the active mass of the cells was about 
half converted into sulphate in the non-availab!e form when used in 
the ordinary battery acid. After this the acid was removed, the 


_ plates dipped in water, and the jars filled with a solution of chemica!ly 


pure sodium sulphate. The anhydrous salt was used and the solution 
contained 10 per cent. of this salt, by weight. This corresponds to 
224 per cent. of the crystallised selt, if this be used. The battery was 
then charged in the usual way at the 8-hour rate for 53 hours. A 
motor generator was used to supply the power necessary. The 
generator was driven by a three-phase induction motor. The power 
being available only from 6 a.m. to 12 p.m., an automatic device was 
employed for starting and stopping the experiment by opening and 
closing the generator circuit. The induction motor was left across 
the line at night. As it is customary to build up the voltage from 
0 to 2,200 volts at the power-house, without disconnecting the trans- 
formers from the line, the motor started easily without giving any 
trouble. In the morning the battery circuit had to be closed when 
the generator was delivering about three-fourths of the volt: ge 
required for norma! running, for owing to the diffusion of the elec- 
trolvte the back electromotive force of the battery had dropped 
during the night. A solenoid was thetefore designed to close the 
generator circuit at about three-fourths full-load voltage on motor. 
At this instant the motor was running at about three-fourths full- 
load speed, and the generator was thus delivering about three-quar- 
ters normal charging voltage. This would then start the charge at « 
lower rate and gradually increase the current 2s the polarisation of 
the cells increased. At night, when the power was turned off, the 
solenoid was no longer energised and the plunger dropped out, thus 
opening the battery circuit. After the charge was completed, which 
can be judged by the tota! reduction of the sulphate on the inner sides’ 
of the plates, the plates were removed, dipped once in water, end 
replaced in battery acid of specific gravity 1-23. In order to get a 
capacity and efficiency test the battery was then discharged, charged, 
and discharged a second time. Tne results after this treatment it. 
shown in Table II. :— 


Table II.— Efficiency and Capacity Test After Treatment. 


First discharge, Out pat ........... eee 6,250 watt hours 
Firat charge, input ......c:cccccoscscscvesenesccnees 6,820 wait hours 
Second discharge, output .................. e. 5.530 watt hours 
Ampere-hour output ............. eren 58-1 ampere hours 
Energy Ccleny...c. cc eccste cescsanessns these nno 81-1 per cent. 
Energy capacity, of rated .................. einai 88-7 per cent. 
Ampere-hour capacity, of rated.............susuuee 96-9 per cent. 


The efficiency and capacity tests were made on second discharge. it 
being evident from the above figures that the first discharge shows the 
cell in an overcharged condition. From a comparison of Tables I. end 
II. it is seen that the energv efficiency has boen increased from 42-5 per 
cent. to 81-1 per cent. ‘I'he energy capacity of the battery has been 
increased from 48-7 to 88-7 per cent. The ampere-hour capacity has 
been increased from 51-0 per cent. to 96-9 per cent. of the rated. — The 
battery was out of commission, for treatment, three days. This doc: 
not count tho time required to take the efficiency runs as hercin given. 
The cost of regenerating the battery included the following items :— 


s. d. 

68 Ib. anhydrous sodium sulphate, C.P..................... s... 19 2 
10 hours unskilled labour, at 9:6d.  ....................... eees . 80 
"Xi C ———É 6 0 
50kw.-hours power at 24d. per kw. hour (by watt-hourimeter)lO 0 
jr aecrenetuase eames a DER 43 2 

Total cost per cell... 1er teret rune 0:8325 


Reducing this to a commercial basis it may seem adbisable to 
charge the loss of the use of power from the battery while out of 
commission. The rated capacity of the battery ip 6-24 Kw. hours. 
At 48-7 per cent. capacity before treatment, the capacity was, there- 
fore, 3-04 kw. hours. The battery was out of commission for 54 hours. 
which would allow three discharges. Therefore, the total power loss 
was 3 x 3-04 = 9-1 kw. hours. Estimated at 24d. per kw. hour, this 
represents a loss of 23d. This would raise the total cost of the regenc- 
ration to 45-04s., or an increase of nine-tenths of a cent per cell. Tuo 


-—- 


volta and 60 


*This rated capacity was calculated, allowing 2 
ampere hours per cell. 
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increase in efficiency represents a gain in output of 2-5 kw. hours per 
discharge at the normal rate of charge. At 24d. per kw. hour this 
totals 61d. The total cost of the experiment was 45-04s. Dividing 
this by 6d. gives 90. This means in 90 charges and discharges the 
saving of power, due to the increased efficiency, would pay for the 
regeneration of the cells. The storage battery concerns claim that 
the same results can be obtained by prolonged charging at half the 
normal rate. This is no doubt true for cells that are not badly sul- 
phated. While no direct measurements have been made along these 


lines, indications from observations in this laboratory point to the: 


fact that a battery would have to be out of commission from three to 
four times as long as that required by the above-outlined sulphste 
method. It has also been noticed that prolonged charging causes 
excessive shedding of the active mass and hence its total loss. 

The conclusions drawn from this experiment may be summed up as 
follows :—(1) Badly sulphated cells can be economically regenerated 
by electrolysis in sodium sulphate solution. (2) The cost need not be 
greater than 10d. per cell. (3) Allowing 24d. per kw. hour for power, 
the increase in the efficiency of the cell will pay for the regener: tion 
in about 90 charges and discharges, or in about 3 months' daily use. 


CORRESPONDENCE. 


a 
THEORIES OF COMMUTATION. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: The theory of the short-circuited coil in a continuous- 
current armature bids fair to be a standing dish for discussion, 
and if I venture to interpose on this occasion it is not to add 
another equation to those already in the field, but merely to 
make a few comments on the views recently published i in your 
columns. 

Mr. Worrall’s essay on the physical theory of commutation 
(THE ELEcTRICIAN, January 17th) seems to suffer from his 
method of picturing magnetic fluxes and E.M.F.s without 
reference to the current producing them. In discussing, for 
instance, the neutralisation of the E.M.F. of self-induction in 
the short-circuited coil by the action of a rotational E.M.F., he 
says that the self-induction is rendered non-existent. This is 
simply impossible. Self-induced E.M.F.—Ld:/dt—can only be 
rendered non-existent in one of two ways, either by making 
difdt equal to zero—4.e., keeping the current from changing— 
or by introducing another current coincident with the first, and 
changing in the reverse manner. Obviously neither of these 
methods are available. A magnetic flux from the commutating 
pole certainly opposes the self-induction, but in so doing it 
accelerates the rate of change of the current, and Ldi/dt becomes 
all the larger by its action. The value of L itself is not altered, 
if we give to the coefficient its usual meaning. 

His point of view may possibly arise from the idea that a 
high value of Ld!/dt at any given instant is intrinsically bad. 
It does not matter in the least, so long as it 18 not large at the 
end of the process, and when this is the case, it is due to its not 
having been large enough previously ; that, in fact, the change 
of current has not taken place sufficiently rapidly, and the 
final value has to be gained with undue haste. 

Much of the confusion of statement concerning theorics of 
commutation arises, I believe, from a failure to keep the atten- 
tion closely to the fundamental matter—that the current in the 
short-circuited coil must be reversed in a given time, and some 
more confusion of ideas comes from the omission to state, or 
even to consider, why the current should change at all. Mr. 
Menges, for instance, expects commutation to proceed without 
an impressed commutating flux. So it will, no doubt, if time 
can be allowed ; but in that case the damping- out agency 1s 
the resistance of the coil and brush contacts, and the subse- 
quent stimulating agency is the drop of volts between segment 
and trailing edge of brush, in parallel with which is the circuit 
through the coil in the new direction. As these agencies are 
rather limited in strength they may not be sufficiently effective 
if the coil has many ampere-turns and the time is short, with a 
‘result familiar to all. 

Theories of commutation which endeavour to give an exact 
account of the process may be commended for their intuition, 
even though the analysis is as yet very imperfect, as they form a 


basis for experiment and development. But these theories of 
equality of fluxes appear to me to be no more than needlessly 
abstruse statements of facts which have been known for a long 
time, and they are not even exact within their own limits. 

To be very precise, the first conditions of perfect (2.e., un- 
forced) commutation are obviously that the segments leaving 
and meeting the brush shall be at the same potential as their 
neighbour or respective neighbours under the brush, which 
entails that the current in the coils between these segments and 
their neighbours shall be driven by an E.M.F. induced in the 
coil itself of a value =IR. In the leaving coil this is effected 
by a remnant of the commutating field, and in the incoming 
coil by the leakage flux from the pole it has just left (in a 
dynamo), through mutual induction from the coil under the 
brush will help. These E.M.F.s are quite trivial, no doubt, and 
they must not be any larger, if there is to be precise perfect 
commutation. In the intervening time sufficient magnetic 
flux must be reversed in the coil to cause reversal of the current. 

I do not regard that as a novel statement, but I do claim that 
it contains just as much as the theories of the commutating 
zone ; itis considerably easier to understand, and it does not put 
forward a specious exactitude by the use of nebulous coeffi- 
cients. 

As a fundamental statement the above is complete, and as a 
first approximation it will not matter at all what goes on in that 
intervening time—viz., the period of short-circuit. No 
sparking will take place if the beginning and end are correct, no 
matter whether the time rate of change of the current isa 
straight line, a sine curve, or any other function. And though 
there 18 more to be said on the matter, it is important to see 
that the commutating pole does not begin to operate too soon 
or keep on too late, which will spoil the above conditions. 

When we come to consider the exact strength, breadth and 
shape of the commutating pole to produce this condition, the 
problem immediately becomes complex. There is first the 
self-induction of the coil and the time allowance. There is the 
current in the coil full under the brush, which is in the middle 
of its change, and affects both the leaving and entering coils at 
their critical moments. There is the mutual induction of 
coils under other brushes, which are generally staggered, so 
that their currents will be in various stages of change. There 
are also points in the oscillations of the commutating field as 
the core teeth pass through it. There is the question what 
sort of rate of change of current will least upset the other coils 
under other brushes. "There is some interest in the change of 
permeability of the iron in the various parts between full-load 
and lesser currents, which upsets several relationships. And, 
lastly (if I have not forgotten anything), the unhappy designer 
often has to put the coils of two or more adjacent segments into 
the same slot, which upsets the whole thing, and makes perfect 
commutation impossible. It will be seen that an equation 
for the current, which would be applicable to an ordinary 
dynamo, is not easy to come by, and until all these things are 
known, it is a mere chance if perfect commutation is attained. 

With forced commutation, when the resistance of the brush 
contact 18 given a share of the work, the equation is still more 
complex, owing to the uncertain and variable value of the re- 
sistance. Luckily there is a good margin of permissible error in 
this case. 

The moral of this is that the subject is not ripe for theory, 
which is as likely to darken counsel as to lighten difficulties. 
We want more experiment on machines of a fair size, when 
stray fields can get a chance, circuits have low resistance, and 
several sets of brushcs operate together. And these circuits 
should not be rendered abnormal by extra resistances of over- 
whelming magnitude. I admit that really satisfactory experi- 
ment is very difficult, but without it there is little chance of 
advance in the theorv, or of other than empiric knowledge in 
the designer. 

I should like to add, as a small historical point, that it is 
incorrect to state, as scems the fashion, that commutating poles 
and compensating windings are recent inventions. The 
former, according to Prof. Kapp, were introduced by Mr. 
Mather, of America, in 1885 or 1886, and the latter by Prof. 


F 


1144: 


THE ELECTRICIAN, MARCH 28, 1913. 


Ryan, also of America, at a date not much later, though I 
cannot find the definite account. In the notable discussions 
on dynamos at the Institution in 1890 and 1891, commutating 
poles were freely discussed with remarkably clear notions of 
their function and proper winding. With the copper gauze 
brushes used at that time they were naturally a risky expedient, 
and when carbon brushes and multipolar machines came in 
we did not require any such aids to commutation with the 
loading then permissible on armatures, so both devices dropped 
out just when they were rendered feasible.—I am, &c., 
Edinburgh, March 22. Francis G. BAILY. 


THE EFFECT OF THE MOON ON WIRELESS 
TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Str: Your correspondent, Mr. A. M. Curtis, in describing his 
observations on the effect of the moon on radio-telegraphic 
signals, raises several points of scientific importance, and on 
these I ask leave to make some comment. | 

Your correspondent's results are remarkable principally on 
account of the magnitude and the definiteness of the effects 
described. Previous observations of the effect of moonlight on 
signals—notably those of Dr. Marconi on Transatlantic signals— 
have indicated that the moon has but trifling influence as com- 
pared with the sun, while these new observations would show 
that the moon's influence is of the same order as the sun's. 
This large lunar effect is much greater than is to be expected 
on any hypothesis of atmospheric 1onisations ; for if we attri- 
bute the solar effects to ionisation of our atmosphere by cathode 
rays or ultra-violet radiation direct from the sun, we must 
conclude that the ionisation by indirect rays of the same kind 
reflected from the moon ought to give lunar effects of relative 
insignificance. Thus, if we admit that the phenomena ob- 
served by your correspondent are really due to ionisation by 
the moon, we are bound to allow that the cause !s something 
more potent than reflected radiation. But it scarcely seems 
reasonable to suppose that the moon itself emits rays (of 
photo-electric or other origin) 1n such abundance as to account 
for these new observations. 

The phenomenon appears to be observable on only four nights 
after each full moon, and is conspicuous, presumably, on only 
one or two nights. Now, on these nights the moon will rise 
at about the time of sunset. It 1s known that there occur, at 
any rate in the latitude of London, reported minima of signal 
strength shortly after sunset, moon or no moon. If such sun- 
set variations occur in Brazil, they will be very difficult to 
Separate from any that may be truly due to the rising full 
moon. Thus the fact that your correspondent obtains his 
results only when the moon rises shortly after sunset suggests 
that he has not been able to distinguish the solar phenomenon 
from the lunar. He might settle this by sunset observations 
at various phases of the moon. 

Mr. Curtis, in framing a hypothesis to explain his observa- 
tions, appears to believe that the signals he hears descend to his 
antenna from the zenith, and that they are reflected down- 
ward by the overhead portion of a reflecting upper layer. The 
arguments against accepting this are too many and too obvious 
to enumerate here. But his inquiry why the minima he 
observes should be double opens an avenue of interesting 
speculation. The difficulty here is to restrain one's imagina- 
tion. The same inquiry accompanied my own observations of 
the sunset phenomena, and I have long been on the look-out 
for an explanation. One possible explanation may lie in the 
tides of the atmosphere, and may rise to credibility if it turn 
out, as Mr. Curtis’ results do indeed suggest, that the sunset 
phenomena are most marked at new and at full moon. Another 
possible explanation 1s presented by Wegener's theory of the 
constitution of the upper atmosphere, which asserts, it may be 
remembered, that the hydrogen atmosphere begins at a height 
of 60 km. and the geocoronium atmosphere at about 300 km. 
But data are still too few to make discussion profitabl». I 
venture to hope that Mr. Curtis will continue to add to our 
stock of data.—I am, &c., 


London, March 23. W. H. EccrEs. 


EXPLOSION-PROOF SWITCHGEAR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your report on Mr. A. G. Collis’ Paper, * Some 
Points of Switchgear Design " (THE ELECTRICIAN, Vol. LXX., 
p. 1061. there appears a statement to the effect that explosion- 
proof switches fitted with wide flanges are dangerous, and in 
my opinion this statement does much harm. It is true that 
comparatively high pressures may occur in these switches, and 
that they should be made especially strong, but the fact 
remains that there are explosion-proof switches with wide 
flanges which are well calculated to deal with such severe 
explosions. | 

The figure given by Mr. Collis of 200 lb. is, however, ficti- 
tious, and I am sure that Mr. Collis has never measured any 
such pressure in an oil switch, or even the half of it. The 
present writer has designed many explosion-proof boxes for 
oil switches and other switchgear, including motor starters 
and controllers, and many hundreds of explosions have been 
made to determine the pressures occurring in such hoxes. The 
result of these tests was that the maximum pressure registered 
when a very violent explosion occurred in a cast-iron or 
wrought-iron box containing switchgear was never above 
30 lb., even in tanks containing 10 cubic ft. of explosive 
mixture of the strongest properties, and in each case the 
pressure is only momentary, being at once followed by a 
vacuum. 

In our works all such explosion-proof gear is designed for a 
maximum pressure of 100 lb. per square inch, and we have 
never had a case of failure, although every article is subjected 
to several explosions. | 

I can assure Mr. Collis that designers and manufacturers 
are well aware of the conditions under which explosion-proof 
gear has to work, and that they are carefully considered. It 
is, however, also true that there 1s apparatus sold as explosion 
proof which is very far from being so, becauses the flanges are 
too narrow, or the distance between clamping bolts is too large, 
or because walls are too light, and this is positively dangerous. 
In some cases the boxes are strong enough, but the bolts are too 
weak. 

While on this subject I would like to mention that explo- 
sions occur in oil switches, due, not to explosive gases, but to 
short-circuits, and these are hy far the most severe. They may 
take place in any form of oil switch on opening on a “ short," 
and the more t'ght the case the worse the explosion. 

From tests made at our works I find that even with a 
voltage of 100 volts, in a vessel practically filled with oil, the 
pressure rose in a few seconds to 1,000 lb. per square inch if 
the arc was not extinguished at once; and that a totally 
enclosed oil tank is, therefore, the most unsuitable form that 
can possibly be chosen. ai 

These points are all taken into consideration in the design 
of our gear, and it would have paid Mr. Collis and others to 
have found out some of these things before making sweeping 
statements like the one referred to above. 

Of all the methods dealing with explosive mixtures, the 
explosion-proof box, if well designed, is the only one which 
deals satisfactorily with the problem, unless one can abso- 
lutely keep the explosive gases out, which is well-nigh impos- 
sible. We have demonstrated this point to hundreds of 
visitors at our works, with the result that we do a very large 
trade in explosion-proof gear of all kinds, but we see to it that 
our boxes are strong enough to stand the strongest explosion 
that may be expected.—I am, &c., 


Hebburn-on-Tyne, March 20. J. SCHUIL. 


THE SEPARATION OF THE LEAKAGE REACTANCE 
AND DIRECT MAGNETISING EFFECT OF THE 
ARMATURE OF A STAR-CONNECTED THREE- 
PHASE SYNCHRONOUS MACHINE. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to Mr. T. F. Wall's letter in your issue of 
March 14th, I do not see how the three-phase leakage reactance 
can be materially altered by damping coils, as in the case of 
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balanced three-phase load practically no current will flow in 


the damping coils. Not knowing the construction and data 
of the 30 kw. machine tested, nor which test Mr. Wall refers to 


as the Blondel test, I am not convinced that the test figures 
given for the leakage reactance lead to anywhere near the 
correct result. The best method of finding the true armature 
leakage reactance is to my mind to make a sudden short-circuit 
test and measure the armature current with an oscillograph. 
Results obtained in this way indicate that the armature leakage 
reactance is very much smaller than the value obtained by Mr. 
Wall’s method. Mr. Wall’s test is mentioned in 8. P. Thomp- 
son's * Dynamo Electric Machinery," 7th edition, Vol. II., 
p. 281, where it is specially pointed out that the voltage mea- 
sured in the short-circuited phases has no special significance 
because the impedance of the armature will be entirely different 
when all phases are loaded. I do not deny that cases may exist 
where the method may give approximately correct results, but 
I think this will be extremely seldom and wish to point out that 
the method may give absolutely wrong results.—I am, &c., 
Manchester, March 26. K. FAvE-HANSEN. 


EARTHED AND UNEARTHED NEUTRALS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Sir: In reference to this subject and Mr. Fedden's letters in 
your recent issues, may I point out that the same result as is 
obtained by using a star-connected transformer with a closed 


zZ co bo = 


delta winding, may also be obtained by using the “ zigzag " or 
* Isle of Man ” connection? This is a three-phase winding, 
having two coils per limb of the core, the two coils being con- 
.nected. one in each of two of the three phases between lines and 
neutral. The effect of this connection is precisely similar to 
that involving the separate closed delta, with the. advantages 
that it requires less copper and is, therefore, cheaper, and 
requires a smaller core and, therefore, has a smaller magnetising 
loss. The attached sketches show this method of connection. 
When a fault occurs the earth current divides equally between 
the three windings, as shown by Mr. Fedden's figures. The 
currents in the two windings on each limb are in opposite 
directions, giving the same equalising effect as obtained with 
the closed delta. | 

I may add that the British Thomson-Houston Co. 
have installed such earthing auto-transformers on several three- 
phase systems, with perfectly satisfactory results.—I am, &c., 

Rugby, March 20. R. C. CLINKER, 
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BERMONDSEY ARC LAMP CONTRACT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to the recent meeting of the Bermondsey 
Borough Council, at which our tender for 170 ** Metroflam ” 
lamps was formally accepted, our attention has been drawn to a 
complaint made by one of the members relative to councillors 
being canvassed at their homes by the representatives of 
competing arc lamp makers. 

We wish to make it quite clear that the remarks in question 
have no reference to our firm, as we have never approached any 
of the members of the Council in connection with this contract, . 
all our communications with the Council being made through 
the Borough Electrical Engineer.—We are, &c.,- 

pp. JouNsox & PHILLIPS, LIMITED, 
H. J. SHEPPARD, Director. 

Charlton, Kent, March 18th. 


LOCAL ABSORPTION IN RADIOTELEGRAPHY.* 
BY A. H. TAYLOR. rs 


The general absorption of electro-magnetic waves by the medium 
traversed is not of serious importance to operation over distances 
not exceeding 50 miles, and with wave-lengths not less than 300 
metres, but there is often local absorption caused by the proximity 
of energy transmission, lighting and telephone circuits, and of earthed 
conductors such as gas and water pipes. ; 

Some field tests in connection with the departmental radio- 
telegraphic apparatus at the University of North Dakota necessitated 
the use of a rather short wave-length, namely, 245 metres. This length 
was obtained by allowing the aerial to discharge directly through 
the spark-gap to earth, as in the original Marconi experiments. The 


‘| spark-gap was about 3 cm. long and the primary of the induction coil 
| absorbed 300 watts. 


The ammeter in the aerial circuit indicated 
somewhat less than 1 ampere. The aerial at that time consisted of 
four wires, spaced 2 ft. apart, run up from the second floor of Science 
Hall to a pole on the roof, with a total height of 30 metres. The aerial 
was slightly bent, but at no point except at the base did it approach the 
building nearer than 10 ft. The alternating-current circuits used 
with the induction coil had no connection with the lighting system of 
the building, which is operated on 220 volts direct-current energy. 
Nevertheless, this particular wave-length set up current surges in the 
lighting circuits of the building, which resulted in the blowing of 
several fuses, the starting of two motors and the burning-out of 
several tungsten lamps. Altering the wave-length eliminated these 
undesirable effects, but it is quite evident that a very considerable 
amount of the radiant energy of the aerial could have been absorbed 
without causing a catastrophe of such a nature as to call attention to 
the presence of these surges in neighbouring circuits. 

This resonant trouble could also be avoided without altering the 
wave-length by connecting condensers across the lighting mains at 
different points. It is likely that similar effects occur in the neigh 
bourhood of aerials used for receiving only, resulting in the elimination 
of large areas of energy from the wave front. 

A new equipment has since been erected with a free wave-length of 

450 metres. This is operated by a loose Tesla coupling, energy being 
furnished by a transformer. At Grand Forks, 3 miles from the 
University, à short single-wire receiving aerial was installed in a tool- 
house, well removed from all overhead conductors. A receiving 
aerial 10 ft. high was found necessary to read clearly signals sent from 
the University. Later the apparatus was moved into the house, 
which is connected with the city alternating-current lighting system. 
The same signals were then received at the same intensity witha 3 ft. 
aerial. The intensity of these signals was greatly increased when this 
aerial was brought near an electric lamp. The lighting system acted 
evidently as a collector and reacted on the acrial by induction. 
This point was tested by disconnecting the lighting system, when the 
signals were greatly reduced in intensity.. 
The proximity of grounded conductors was found to have an un- 
favourable effect. In two different houses having gas illumination, 
no audible signals could be obtained until the aerial was raised to a 
height of 15 ft. When the apparatus was moved to the second floor 
the height of the receiving aerial above the ground remaining the 
same, the signals were very loud. In general, neighbouring insulated 
overhead circuits would absorb considerable energy which would not 
be re-radiated to an aerial. In a building containing earthed circuits 
it is best to place the receiver as high as possible. 


* Abstract of an article in the “ Electrical World," 
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POWER SUPPLY ON THE RAND. 


. We give below an account of the discussion which took place 
. at Manchester on Mr. A. E. Hadley's Paper on this subject. 
An abstract of the Paper appeared on pp. 1056 and 1093 of our 
issues of March 14th and 21st. 


Dr. E. RosENBERG said that in England the largest power station and 
the only one which could be compared with the one described in the 
Paper was that of the Newcastle Electric Supoly Co. On the Continent 
there were those of the mining districts, but they had only a fraction of 
the output of that on the Rand. In other parts of the world there were 
those of the Niagara companies and the recent water-power stations in 
Norway. There were, however, some remarkable features which dis- 
tinguished the Rand power supply from all the others. First, the high 
load factor with a peak load of 88,000 kw. and sales averaging 1,350,000 
units per day. This meant that the output for the 24 hours was equal 
to 15:3 times the peak load. "These figures would be the envy of most 
central station engineers. : 

Mr. B. WELBOURN said that in certain parts of the world, including 
South Africa, a good deal of trouble had been experienced in cables due 
to white ants. He asked if the author had experienced this on the system 
described in the Paper, and if so whether any effective way had been 
found of overcoming the troub'es. Had it been found necessary to use 
expansion joints ? In this country, on the Newcastle system, for in- 
stance, where cables were run over colliery districts, the trouble from 
surface subsidence was very great, and by the use of expansion joints this 
had been overcome. The speaker also asked for what length of time the 
tests were carried on, as well as the test pressure. Had it been found 
necessary to use protective devices between the overhead lines and under- 
ground cables to prevent short-circuits from affecting the underground 
cables. With regard to the disc insulators used to build up the suspen- 
sion type insulator, the tests seemed to be in every way adequate per 
disc, but, as he understood that trouble had been experienced with them 
on other systems he would be glad to know, especially in view of the very 
frequent dust storms, whether the distribution of pressure over these 
insulators had been affected by this accumulation of dust especially on 
the 80,000-volt line. He also noticed that the 80,000-volt lines were 
excepted from the balanced relay system. Except that it was not a ring 
system, ho did not see why the balanced relays should have been omitted. 
In regard to line protection he had come to the conclusion that any form 
of arrester that involved a spark was distinctly a thing to avoid, for 
sparking at such high frequency was simply lightning discharge arti- 
ficially created, and it seemed to introduce into the system the very thing 
it was necessary to avoid. 

Mr. G. D. SEATON said the most interesting part of the Paper to him 
was the efficiency reports. A great deal of bad machinery was put into 
use in this'country because it was cheap. Anything that brought out the 
merits of good machinery was to be encouraged, and the author was, 
therefore, to be congratulated for his efforts in this direction. He would 
like to see such methods used by municipalities. If they were, he 
thought some astonishing results would be seen. It was a pity the baro- 
metric readings were not given in connection with the detailed operation 
report. The figure of 2} lb. of coal per unit was obtained in this country, 
but the quality of coal was much better. 

Mr. H. LAMB asked the author for an idea of the size of the cooling 
pond for the condensation water. The quantity of circulating water 
seemed to be low for the size of the plant. The units used at station— 
viz., 6 per cent.—seemed high, considering that all the auxiliaries were 
stcam driven. 

Mr. J. Lustaarten asked if during the period of lightning any insu- 
lators had been punctured. The question was an important one, because 
out of it arose whether an insulator existed to do this work. With 
rcgard to earthing the neutral, they had learnt that for all distribution 
low-tension circuits carthing the neutral was the best policy, but in Mr. 
Peck's recent Paper the conclusions come to were that on high-tension 
circuits the neutral should not be earthed. The reason for this was that 
when working with an earthed neutral and flashing over took place on any 
of the lines, then if this flashing over persisted and the curent was large 
enough, the circuit-breakers would trip and interrupt the supply. With 
three lines there was a greater possibility of interruption with an earthed 
neutral, because if flashine over took place with a non-earthed neutral the 


system could still be worked because only the liae itself would be earthed.. 


Recent American practice had been to work with a non-earthed neutral 
and to use an arc suppresser. 
Mr. H. J. Coates asked if the switches in the sub.stations were of 


similar breaking capacity to those in the main stations, also since the- 


earthing of the neutral, had there been any less difficulty in breaking the 
load on the switches. 

Mr. S. T. Parry said it would be interesting to know how the cost 
of the 700-miles scheme from Victoria Falls worked out in comparison 
with the present steam stations, The later power stations had been 
put down where the power was used and the coal carried to them. Was 
there any reason why the power stations should not have been put down 
at the collieries and the powcr distributed from there Y Why was 50 
€103en ia preference to much lower periodicities, as in other large 
power schemes ?.— Were the tests carried out with the insulators wet or 
dry * Was the Merz-Price system worked as a relay or operated direct ? 
Were the transformers in the sub-stations naturally or artificially cooled ? 

Mr. W. Botton Snuaw asked if balance-sheets relating to the com- 
pressed air supply were kept in the same way as for the electrical plant ? 
Was the failure of the air supply unknown ? 


Mr. A. E. HADLEY, in reply, said they had not experienced any trouble 
on the cables through white ants and subsidence. The cables had been 
working over two years, and had been examined frequently where 
trouble was experienced, but up to now they had not experienced any. 
Owing to the very hard earth formation, subsidence was practically 
unknown on the reef, and, therefore, expansion joints were not used on 
the cables. "There was no trouble in workiag overhead and underground 
lines together, but it had to be remembered that the 20,000-volt cables 
could only be connected to the 40,000-volt lines through coupling trans- 
formers. No trouble had been experienced on the suspension-type insu- 
lator due to dust. As to why the 80,000-volt lines were excepted from 
the benefits of the Merz- Price system, for plain long-distance transmission 
lines the system had no particular advantages. The chief idea of the 
Merz- Price system was to deal with a line supplying several consumers, 
such as a ring main, and it enabled the supply to be kept going con- 
tinuously. In considering a long-distance transmission without any con- 
sumers between the extreme points there was no particular advantage in 
discriminating over and above having ordinary overload cut-outs. As 
regards fuel, 23 lb. of coal per unit was not in any way a good figure, and 
could be easily surpassed. The actual coal being used was a difficult one, 
and compared to that in England it ran approximately to 20 per cent. 
of ash, and, of course, had a low calorific value, and, further, the high 
temperatures of the cooling water which went up to 70 deg. to 80 deg., 
militated against & very good figure. The Pratt system of induced 
draught was one of the most interesting features of the installation. It 
also appealed on the question of saving freight, which was £10 per ton. 
Anything simplifying labour was also another great advantage. The 
system was so satisfactory that it had bcen applied on all the stations. 
The reference in the Paper to the revision of price was entirely dependent 
on the cost of production, and could take place every eight vears. It was 
based oa the average cost of the preceding three years. "The size of the 
cooling pond depended on whether it was possible to discharge at one end 
and take in from the other. As to the amount of power used in the 
works, which Mr. Lamb considered high, this again, at Rosherville, 
depended on whether the pond was full so that the natural gravity inlet 
was at the necessary height ; then again the cooling fans and the induced 
draught fans absorbed energy. On the whole, 43 to 5 per cent. was a fair 
figure, and included the supply to the houses of the staff and the recrea- 
tion rooms, &c. The water was measured by Lea recorders. As to the 
puncturing of insulators, it was so seldom that the line itself was struck 
by lightning he did not think they had any records of any value on this 
point. In the ordinary way where they had induced discharges insu- 
lators had punctured generally in the places where the glaze had been 
rubbed off and the water had worked its way in. With regard to earthed 
neutral, with the Merz- Price system, when a faulty line was cut off it did 
not interrupt the supply, it being a duplicate supply ; having one circuit 
cut-out did not affect the supply, and this was the great merit of the 
system, and it had been found extremely valuable. In regard to the 
question whether there was any other protective devices than the Merz- 
Price system, there were also maximum overload cut-outs provided, but 
they were screwed up so that they could not work. The general ten- 
dency was to make the machines hang on as long as possible, and only 
take them out of service if it was found really necessary. With regard to 
switches in sub-stations, there were two sizes of switches smaller than in 
the power station—1.e., three sizes of switches on the svstem—and since 
the neutral was earthed there had been considerably less trouble on the 
system. The reason that 50 periods was selected was that it was a 
standard periodicity that most makers had machines, &c., designed for. 
The insulators werc tested wet under a perpetual shower. The Merz-Price 
relay was worked as a relay, and did not operate direct. The trans- 
formers in the consumers’ sub-stations were all naturally cooled. They 
were oil transformers air-cooled, but the transformers in the power 
stations and in the main central stations were water-cooled. The com- 
pressed air supply was far larger than anything tried elsewhere. They 
had never had a failure of the supply, but occasionally the pressure had 
gone down. The maximum pressure drop between the compressors and 
consumer was 6 lb. 
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ELECTRICITY AND THE CINEMATOGRAPH. 


The Cinematograph Exhibition, which has been open at 
Olympia during the past week and which closes to-morrow, 
is one of the most powerful advertisements for the electric 
service which has been put forward of recent years. It is a 
little unfortunate that electricity plays a subsidiary part 
in the exhibition, because the opportunity would have been 
an excellent one for emphasising the fact that the picture 
palace of the present day would be practically non-existent 
were it not for electrical energy. The electrical manu- 
facturer has co-operated with the picture-palace theatre 
proprietor, and given him the assistance of his experience 
of electrical apparatus, so that the net result has been the 
standardisation of arc lamps, motor-generators, petrol 
dynamo sets and the other lighting and electrical acces- 
sories of the modern cinema palace. We are particularly 
pleased to note that in many of the exhibits at Olympia 
there is recognition of the growing importance of such elec- 
. trical apparatus as vacuum cleaners, ventilating fans and 
electric radiators for picture palaces. The vacuum cleaner 
seems to us to be an absolute necessity in an electric 
theatre, and now that the portable broom pattern has been 
brought to such a stage of efficiency, and is obtainable at a 
comparatively nominal -cost, there should be no obstacles 
in the way of a general advance in this direction. The 
station engineer must also be given his due share of 
credit for the development of the electric thee tre. Wherever 


3 


possible he has assisted those responsible for the eleo- 
trical installation by offering special rates for electrical 


£09 (aeey and by the introduction of duplicate services 
209 , where the theatre is very large. 


Considered from every 
point of view, the cinematograph industry owes a big 
debt of gratitude to electricity. There are few of the 
preliminary operations in the production of films, be it for 
lighting the stages or the operation of developing, printing 
and perforating machines, in which electric light and 
power do not play important parts. 

There is a tendency for the picture-palace man to branch 
out into the restaurant business and here again he will have 
an opportunity of showing his confidence in the electric 
service. In most of the theatres in the principal towns tea 
is served to the afternoon patrons, and this may very easily 
be prepared on a small electric stove or hot-plate. Where 
restaurants have been opened in conjunction with picture 
palaces, the cooking is mostly done by gas. In order to 
carry the general uniformity of the electric idea right 
through to its logical conclusion (in addition to adding an 
element of novelty to the establishment), the picture-theatre 
manager should keep closely in touch with electric cooking. 
We hope that station men and manufacturers will bear this 
fact in mind, and wherever opportunity arises do their 
utmost to advise prospective clients in this direction. 

A matter of considerable importance to the officials who 
preside over the morals of picture theatres is the introduc- 
tion of indirect lighting. This system has been introduced 
into a number of theatres, but so far the management have 
turned out all the lights during the performance, whereas 
the most recent idea is to leave one lamp burning in each 
fitting, and thus to provide an illumination of low value, 
which will not interfere with the projecting of the pictures 
but will, on the other hand, give “ just enough light to keep 
the young 'unsinorder." —— 

This arrangement, besides being advisable from a moral 
point of view, has also distinct advantages on the æsthe- 
tical side. There is an idea abroad nowadays that the 
public desire utilitarianism above all things, but we think 
this is a mistake. For the public certainly visit picture 
palaces for pleasure, and, this being the case, it is more 
fit that the illumination should be arranged to soothe rather 
than to put the eve “on edge" by fierce glaring high 
lights. In this direction, at any rate, picture-palace pro- 
prietors and electrical engineers have ample scope for joint 
ingenuity, | 
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. PARLIAMENTARY INTELLIGENCE. 


THE MARCONI AGREEMENT INQUIRY. 


The Select Committee appointed by the House of Commons,to inquire 
‘into the Agreement between the Post Office and Marconi's Wireless 
Telegraph Co. was duly reconstituted, and met on Thursday last week, 
when Sir Albert Spicer was again selected to preside over the Committce’s 
proceedings. After sitting in private to decide upon the order of the 
evidence to be called before the Committee, the proceedings — were 
adjourned until Monday, when the Right Hon. Sir Rufus Isaacs, K.C., 
M.P., Privy Councillor, and member of the Cabinet, was examined by the 
Chairman. The examination was entirely concerned with the ques:ion 
of the witness’s transactions in shares of the American Marconi Wireless 
Telegraph Co., and the evidence was without any electro-technical 
interest. The examination of Sir Rufus Isaacs was continued vesterday 
(Thursday). 


The Scientific Committee which is considering the various systems 
af radio-telegraphy with the object of reporting thereon to the Select 
Committee to the House of Commons on the Marconi Agreement, 
recently visited Slough, where experiments were conducted at the station 
erected and equipped on the Goldschmidt radio-telegraph system. It is 
stated that the Committee is about to proceed to the Continent to take 
part in a practical demonstration of the Goldschmidt system in Germany 
for Jong-distance working. 


FAULTS ON TELEPHONE LINES, &c. 


In the House of Commons on 19th inst. the Postmaster-(General 
gave the following particulars as to complaints from the public in regard 
to the working of the telephone by the Post Office :— 

Letters relating to Line and Apparatus Faults, Service Difficidties, and 
Complaints in connection with the Telephone Service received by the 
Post Office. 


PROVINCES. 


| Lonpon. 
Percentage Percentage 
Month. No. of , to No. of No. of to No. of 
| complaints. | telephones | complaints. telephones 
working. working. 
1912. 
January ......... 4,803 2-14* 7,813 1-85 
February ....... 5,508 2-45* 5,389 1-24 
BATON ales 4,498 1-99 9,387 1-23 
PCY successu spba 3,379 1-48 5,309 1-2 
MAY saina 4,414 1-92 4,706 1-06 
PUNE sccevesvesncax 4,495 1:95 5,222 1-16 
T PAREM 5,328 2-31 5,862 1-3 
August. sann. 3.237 1:39 5,441 1-2 
September ...... 3.163 1-36 4,807 1-06 
October ......... 4,111 1-75 5,244 1-11 
November... 3,840  ! 163 6,372 1-34 
December ...... 3,567 15 6,959 1-45 
1913. l 
January ......... 3,708 1-56 11.334 2:351 


THE TELEPHONE SYSTEM. 


In reply to a question by Mr. C. S. Goldman, the Postmaster-(General 
(Mr. H. Samuel) stated in the House of Commons on the 20th inst. that 
he did not consider that the management of the telephones could be 
separated with advantage from the management of the telegraphs, since 
the same buildings, poles and underground cables were largely used for 
both ; nor was it practicable to separate the two services from the Post 
Office Department. In view of the fact that Parliament had so recently 
dealt with the subject by legislation, he did not propose to move for the 
appointment of a Select Committee. | 


ARMY ELECTRICAL INSTALLATIONS. 


In the House of Commons on Thursday last week, Mr. TOUCHE asked 
where the cables for the electrical installations at Bordon Camp, the 
Curragh Camp and at Cairo were manufactured. 

Mr. H. Baker said the external (street mains) and interior (house 
wiring) cables were manufactured as follows : Bordon Camp, external.— 
none used, the aluminium bare conductors were made in England ; 
interior—Pressburg and Eschweiler; Curragh Camp, external—Laus- 
anne ; interior—London ; Cairo, external and interior—London. 
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* Transfer of subscribers' lines in connection with the closing of the 
old Avenue and Westminster exchanges. 

T 4,000 subscribers' lines transferred from various exchanges to other 
exchanges. 

t Serious interruptions of service due to snowstorms in the North and 
Midlands. B 
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Mr. TovcnE further inquired whether any of the cable used at Bordon 
Camp had been tested after 12 months’ usc, and, if so, with what result. 
What was the number and extent of faults which had developed since the 
installation was erected ? .. z f a 

Mr. BAKER replied that the house wiring at Bordon is not yet 12 months 
old ; the usual tests on completion of actual work were quite satisfactory. 
No faults have developed in the house wiring since it was donc ; there 
were, however, certain failures in the bare overhead outdoor conductor, | 
due to wind contact, which have since been remedied. 


Rail-less Traction Bills.—The Metropolitan Electric Tramways 
(Rail-less Traction) Bill came before the House of Commons Court of 
Referees last week on petitions by Willesden and Watford Urban Councils, 
Lambeth and Hampstead Borough Councils, Hornsey Corporation and 
Essex and Hertfordshire County Councils. The Bill provides that the 
company may establish and work trolley omnibuses on certain routes in 
Wood Green, Tottenham and Walthamstow, but clause 16 would allow 
the company at any future time to make application to the Board of 
Trade for a provisional order to authorise the use of trolley vehicles on 
any road or street other than those mentioned. Petitioners alleged that 
a general power for extension might seriously affect any of the distrjcts 
and that they should have leave to be heard upon the conditions upon 
which the company might obtain a provisional order, and after argument 
the Court decided to allow Jocus standi to all the petitioners against 
clause 16. 

The Court also allowed a locus standi to the London United Tramway 
(Ltd.) on their petition against the clause in the London County Council 
(Tramways Trolley Vehicles and Improvements) Bill, which relates to 
the working of ashort length of line connecting Acton with Hammersmith. 


Celluloid Regulation Bills.—The London County Council (General 
Powers) and the City of London Corporation Celluloid Regulations Bills, 
which confer powers fur regulating the storage and use of celluloid, have 
been read a first time, and they will probably come up for second readiag 
on the 31st inst., after which they will go before the Local Legislation 
Committee. 


CURRENT TRADE LITERATURE. 


Toor STEEL.—A well-bound booklet which we have received from 
Messrs. Cammell, Laird & Co. deals with this subject im exrtenso. 
Details are given of all the steels manufactured for high-speed work, 
as well as that made for tyres, crank shafts and springs. Alloy stecls 


are also listed. 


B.T.-H. APPARATUS.—Two pamphlets from the British Thomson- 
Houston Co. describe respectively overload relays and fan motors and 
exhaust fans. They are got up in excellent style and are not sparing 
of detail. 


BUSINESS NOTICES. 


Messrs. Heap & Digby have removed to 48. Westminster Palace 
Gardens, Victoria-street. S.W. 

The registered offices of the Electricity Supply Co. for Spain (Ltd.) 
have been removed to Dunster House, Mincing-lane, and 12, Mark- 
lane, E.C. 


Tramcars for Sale.—Liverpool Tramways and Electric Power and 
Lighting Committee invite tenders for the purchase of eight single- 
deck motor tramcars and 15 trailer tramcars, two motor chassis com- 
plete and an incomplete motor-omnibus chassis. Facilities vill be 
provided for inspection and trial on application to the goneral 
manager, Mr. C. W. Mallins, 24, Hatton-garden, Liverpool. See an 
advertisement. 

Patent Development.—The proprietors of British letters patent 
7,576 09, for "Improvements in couplings or connections for 
e'ectric conductors, cables and the like," desire to make errange- 
ments for the working of the invention in this country. Applice- 
tions to Wm. Brookes & Son. patent agents, 55/56, Chancery- 
lane, London, W.C. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting to receive an account of the winding-up of the Dolter 
Electric Traction Co. (Ltd.) will be held at Austin Friars House, 
London, E.C.. on April 23. 

Deed of Assignment.—4A dividend is to be paid under a deed of 
assignment executed on Oct. 22, 1912. by Chas. Hy. Hedderly. 
electrical engineer, 16, Heaton-road, Newcastle-on-Tyne. Claims to 
Mr. H. French, 4, Frederick-street, Sunderland, by April 7. 

Winding-up Petition.—A petition for winding up the Foster 
Engineering Co. (Ltd.) has been presented to the High Court of 
Justice by A. F. Burman (trading as R. H. Burman), and will he 
heard on April 8. 
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ELECTRICITY SUPPLY. 
DALTON HIA IDNAUTE HA 


EXTENSIONS. 


Bedford.—An inquiry was held on Wednesday into the applica- 
tion of the Corporation for sanction to borrow £11,590 for extensions 
of the electricity undertaking. 


mmn 
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Bermondsey (London).—A pplication has been made to the London 
County Council for sanction to loans of £500 for meters and £1,000 
for services, 


Chester.— At the meeting of the Council on Wednesday the Elec- 
tricity Committee recommended certain extensions of the electricity 
undertaking at an estimated cost of £11.550. 

It was also recommended that the L.G. Board be asked to sanction a 
loan of. £7,550, including £1,700 for buildings for 30 years, and £5,850 for 
battery, switchgear, instruments, &e., for seven years, and that the re- 
maining £4,000 be pakl out of the reserve fund. 

The city electrical engincer (Mr. S. E. Britton), in his report, said that 
during the present financial vear the number of new consumers exceeded 
any previous vear, the increase in the units sold to private consumers was 
well ahead of any other year, the maximum demand upon the works 
reached 1,595 kw., being in excess of the normal capacity of the under- 
taking, and that that increase alony with the new consumers which would 
be added before next winter would appropriate the capacity of the hydro- 
electric works. Sufficient plant was not available, and neither had there 
been sirce the L.G. Board inquiry in 1908. 

After discussion, the recommendations were adopted. 


Hornsey.—The Council have applied for sanction to a loan of £3,000 
for house services, &c. 


Luton.—The question of installing new plant, at an approximate 
cost of £20,000, is under consideration. 


GENERAL. 


Barnsley.—The Council have decided to replace four of the original 
mechanical stokers at the electricity works by four '' Bennis " 
sprinkler stokers, at a cost of £525, to be defrayed out of reserve. 


Gaálashiels.-—Mr. T. Parsons has been instructed by the Council to 
report upon the question of electricity supply in the district. 


Hornsey.—The Education Committee have decided to provide 
electric gongs in certain schools (at a cost of £45) in order to give a 
distinctive signal in case of fire. 


Keighley.—At a special meeting of the Council last week the 
scheme for the supply of electricity in bulk to Bingley Council was 
approved. 

lt is proposed to supply three-phase energy at 6,600 volts (50 periods 
per second) on the following terms: Bingley District Council to pay a 
fixed annual charge according to the following scale: If consumption 
does not exceed 300,000 units per annum, £400 ; if consumption does not 
exceed 400,000 units per annum, £500; and if consumption exceeds 
400,000 units per annum, £600, plus a fixed charge of 2d. per unit. Ac- 
counts to be subject to 5 per cent. discount, and to be paid quarterly. 
The agreement is to be for a definite term of 10 years, with options to 
Bingley Council to extend it for two further periods of five vears each. 
Application will be made to the Board of Trade for an order to give effect 
to the proposed agreement. 


Kingston-on-Thames.—One of the Diesel driven generating sets 
at the electricity works has been started this week. 


St. Pancras (London).—In future the following appointments will 
be made in place of the first and second electricians at the Council's 
electricity stations :— 

Chief assistant (Regent's Park), £2. 15s. per week, rising by annual 
increments of 2s. 6d. to £3 ; shift engineers (King's road), £2. 5s. per week, 
rising by annual increments of 2s. 6d. to £3; shift engineers (Regent's 
Park), £2. per week, rising by annual increments of 2s. 6d. to £2. 10s. ; 
sub-station electricians, £1. 10s. per week, rising by annual increments of 
2s. d. to £2; switchboard attendants, £1. 5s. per week, rising by annual 
increments of 2s, 6d. to £1. 10s. 


Stoke Newington (London).—The salary of the electrical engineer 
(Mr. S. Hann) has been increased to £250 per annum. . 


Truro.—The Board of Trade have intimated that they will grant 
the Council's application for a provisional electric lighting order sub- 
ject to the inclusion of the Winchester clause. 


Woodford.—Walthamstow Council have agreed to give a supply 
of electricity in the Woodford area, and a sub-committee has been 
authorised to deal with the question and to make a definite arrange- 
went with Woodford Coune :1. 


| LIGHTING NOTES. 
Barnes.— The electrical engineer (Mr. C. S. Davidson) is to report 
as to whether special arrangements could be made with shopkeepers 


who use arc lamps for outside shop lighting, and also upon the ques- 
tion of reducing the charges for private and public lighting. 


Barnsley.—The Electricity and Lighting Committee have been 
authorised to erect 14 new public electric lamps, and to replace thé 
remaining 55 are lamps with high candle-power cluster fittings. 


East Barnet Valley.—The Lighting Committee have had before 
them quotations from. the gas company and the North Metropolitan 
Electric Power Supply Co. for the public lighting of the district, but 
before making any recommendation they propose to inspect some 
electric lamps in Edgware, where the prevailing conditions of the 
neighbourhood are similar to those at New Barnet. 


Fulham (London).—£1,100 is to be expended in oonverting the 
remaining 121 rectified arc lamps in the borough to metal filament 
cluster lighting. An expenditure of £210 has also been authorised 
for converting 100 gas lamps in the side streets where mains are 
already laid to incandescent electric lamps. 


School Lighting.— Dundee School Board have asked the city elec- 
trical engineer (Mr. H. Richardson) to advise them as to the electric 
lighting of the new Glebelands school. 


TRACTION NOTES. 
TRAMWAYS. 


Dundee.—The Tramway Committee have decided to adopt a 
uniform distance of 950 yards for halfpenny fares on the tramway 
system. 


Hull.—On Wednesday a numerous deputation from Stoneferry 
waited upon the Tramways Committee in order to urge upon them 
the necessity of the extension of the electric tramway service to 
Stoneferry village. 


L.C.C. Tramways.— The extension of the Council's electric tram- 
ways from Shorediteh Church to Liverpool.street was opened on 
Saturday. "Through cars run to Epping Forest at a return fare of 6d. 

The use of trailers on the line from Woolwich to Eltham was com- 
menced on Tuesday, and we und^rstind that th» sevice his be'n well 
patron:scd. 


Luton.—The lessees of the tramways (Messrs. Balfour, Beatty & 
Co.) recently asked for a reduction in the price of electrical energy. 
and offered 1]d. per unit for the first 200,000 units per annum and 
Id. per unit for any quantity exceeding 200,000 units per annum, 
the Council to have an option to determine the lease at any time, 
upon 12 months' notice. l 

Being of opinion that it would be an advantage to have the power of 
determining the lease during the next 10 years, the Electricity and Tram- 
ways Committee have decided to accept the terms offered, subject to the 
condition that, if the cost of fuel during any year shall exceed 0-45d. per 
unit sold, the quoted prices shall be increased. 


Tramway Standards.—' l'he Automobile Association and Motor 
Union recently had under consideration the various tramway bills 
of the present session, and: they urged the Board of Trade, in view 
of the denger and inconvenience caused by tramway stendards, 
shelters, &c., to oppose the provisions of those bills so far as they 
related to the erection of centrul standards and other permanent 
obstructions on the carriage-way. The Board of Trade have now 
intimated that steps are being taken with 2 view to securing that any 
power conferred by such bills for the erection of tramway standerds 
or other apparatus shell not be exercised in carriage-ways except 
with the consent of the Board. 


RAIL-LE$S, &c. 
Mexborough and Swinton.—Rawmarsh Council have decided to 
withdraw opposition to the Mexborough and Swir'on Tramways 
Rail-less Traction Bill. 


POWER AND HEATING NOTES, 


Belfast.—The Harbour Board have instructed Mr. A. G. Lyster to 
report on the proposal to erect a 120-ton clectric crane. 


Hammersmith (London).— Messrs. Walter Scott & Middleton have 
applied for a supply of electricity for driving their machinery in con. 
nection with the widening of the L. & N.W. Railway line at Willesden 
Junction, also for the use of a 150 u.r. motor and offering tu pay a 
minimum of £250 per annum for current used, £65 per annum for tho 


1150 


hire of the motor and £50 towards the Council's cost of laying on the 
supply. The Council have agreed to the above offer and a supply 
is to be given at a flat rate of 1d. per unit. | 


St. Pancras (London).—An agreement is to be entered into with 
the London Housing Society for a supply of current to their residences 
in Judd.street for lighting. heating and cooking, upon payment by 
them direct of an annual charge in advance of £11 per kilowatt and 
1d. per unit for all current supplied through meter. This is upon the 
condition that no gas is used by the society in any of the buildings. 


TELEGRAPH AND TELEPHONE NOTES, 


Submarine Telegraph Cable Breakdown.—The submarine cable 
connecting Orkney with the Scottish mainland broke down on 
Friday last week. The work of repair is being carried out by the 
c.s. “* Monarch ” in rough weather. 


Underground Telegraph Wires.—The Post Office Telegraph Depart- 
ment propose to lay an underground cable from Glasgow to Edin- 
burgh at an early date. The route will be via Harthill, Whitburn 
and Livingstone, 


Radio-Telegraph Notes.—It is announced that the Federal High 
Court, Melbourne, has granted the application of Marconi's Wireless 
Telegraph Co. to inspect the Commonwealth Government's radio- 
telegraph apparatus in connection with the points raised by the 
company in an action against the Government for infringement of 
patents. 


“Indian Engineering " states that the wireless telegraph station at 
Lahore has just been opened, the new station at Bombay will be ready 
shortly, and the stations in and about the Bay of Bengal are to be 
modernised this year. 


Underground Telephone Wires.—The Association of Municipal 
Corporations has published the correspondence which has taken place 
between them and the Post Office on the question of extending the 
underground telephone system. | 

The Postmaster-General has not hitherto seen his wav to meet a 
deputation from the association upon the subject, and in his last letter he 
states that he has every desire to work amicably with Corporations in 
the development of the telephone service. Under the existing practice 
the proposals for construction work in streets and roads are carefully con- 
sidered by his engineers on the merits of the cases, and the existing over- 
head lines have been erected in accordance with the decisions of the 
courts, An underground service, where it is not warranted by engincer- 
ing and financial considerations, is, in the Postmaster-General's opinion, 
an amenity for which those only who enjoy it and desire it should. be 
called upon to pay. If the Councils forming the association wish for 
underground work in streets and roads where it is not warranted, and are 
willing to pay the difference in costs between an overhead and an under- 
ground line, the Postmaster-General would be glad to assist the associa- 
tion by arranging for a discussion between representatives of the Post 
Office and the association, with a view of settling the details of an ar ange- 
mertonthis basis, Unless the association are prepared to proceed on 
this basis, the Postmaster-General fears that nothing can be done to 
meet their views, for he cannot depart from the well-established ‘principle 
not to provide, telephone services by abnormal methods at the expense 
of the State. . 

Automatic Telephone Note.—It is announced that Nya Aktiebo- 
laget Autotelefon Betulander (Betulander's Autotelefon of Stock. 
holm) have sold their foreign patents to Marconi's Wireless Tele- 
graph Co. (London). The Swedish patent for this apparatus has 
been acquired by the Royal Swedish Telegraph Board. It is stated 
that the Marconi Co. will form a separate undertaking to work the 
patent, and will erect a factory in England for the purpose of manu- 
facturing automatic telephone exchanges. 
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Australasia.—H.M. Trade Commissioner for New Zealand (Mr. 
W. G. Wickham) states that part of the £250,000 recently raised in 
London by Auckland Harbour Board is to be spent upon an electrical 
insfallation on Queen-street wharf. 

Mr. John Hesketh, chief electrical engineer of the Commonwealth Post 
and Telegraph Department, has submitted a report on the subject of 
automatic and manual telephony. Some months ago Mr. Hesketh visited 
America and Europe to investigate the latest developments. During the 
interval of 74 ycars which have elapsed since his previous tour, he says 
many advances have been made as far as the Strowger svstem is concerned. 
These changes have made it possible to say that from an engineering 
point of view tihs system, which is the one that has attained the widest 
acceptance in actual practice. will now meet in a satisfactory manner all 
the requirements of a local telephone system. Whether any automatic 
system will perform all the required functions at the same or at a lower 
cost than the manual system, or whether there are reasons apart frum cost 
and engineering considerations to which weight should be given in any 
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NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES 
DIRECTORY AND HANDBOOK.— The 1913 Edition of 
the Big Blue Book is now ready, The published price is 
158,; post tree, United Kingdom, 15s. 9d. The volume 
brings a great mass of very valuable statistical 
and technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to within a few days of publication. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume. The Directory 
Division is thoroughly accurate and reliable, as it has 
been completely and carefully revised, and it contains 
far more names of live electrical firms and persons than 
any other Electrical Directory published, and this not- 
withstanding that all mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as unreliable and of little value for Manu- 
fscturers' and Dealers’ purposes, The full set of valuable 
Statistical and Engineering Tables, &c., carefully revised 
and extended, is included in the r913 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


decision, must be determined by the circumstances of each case. In 
exchanges with over a certain number of lines the cost of mechanical 
switching is less than that of manual switching. Mechanical switching 
will be justified in exchanges with over 500 lines connected and the advan- 
tage in cost and otherwise will increase with the increase in the number of 
exchanges in the network. First cost of automatic equipment is two or 
three times that of manual equipment, but there would be a decrease in 
operating cost, and it is possible that in certain cases economy in line con- 
struction may result from the adoption of an automatic or semi-automatic 
system. At the present rate of growth and with the present system, five 
times the present staff would be required in 15 years, not only increasing 
the cost of the service, but also the difficulties of obtaining adequately 
trained officers. One of the first essentials towards a change to an auto- 
matic system is the reconstruction of al] defective line work, and the 
introduction of metallic circuits for every subscriber, with the consequent 
advantage of freedom from overhearing or being overheard. With the 
automatic system, on the other hand, the time required to make each 
connection is approximately the same as with the manual system, and 
during the whole of this time the telephone user is himself busily occupied 
completing the connection, so that he does not notice the lapse of time. 
The system to which we must look to in the future, at least as far as Aus- 
tralia is concerned, is the full automatic, and not the semi-automatic. 
The economy of a semi or full automatic system is more pronounced in a 
network having two or more exchanges, for the reason that to operate 
such exchanges manually two groups of operators are needed for the local 
traffic, the © A” or subscribers! operators, and the ©“ B" or incoming 
junction line operators, In the semi-automatic system the number of 
"A" operators is reduced by from 50 to 75 per cent., and the " B" 
operators are eliminated entirely. In the full automatic system the whole 
of the operators for the local traffic are eliminated, and only those required 
for trunk lines and special traffic are retained. Even if on an annual cost 
basis a manual system were to prove more economical by 5s. per line per 
annum, it would be advisable to pay this amount, or possibly more, de- 
pending on the future probabilities, to obtain the other advantages of 
automatic working. t is now accepted by the telephone world that the 
future telephone switehing mechanism for large networks must be auto- 
matic. This ten lencv is shown in the action recently taken in England, 
Germanv, Bavaria, Austria, Holland, in all of which countries automatic 
systems are either in use or contemplated. 1 recommend: (a) That 
when complete new equipment is required in any exchange in any multi- 
office network tenders shall be invited only for full and semi-automatic 
equipment ; (5) that in the case of existing manual equipment requiring 
extension, close consideration shall in every case be given to the question 
of whether it is better to instal a separate automatic or semi-automatic 
equipment, instead of extending the existing manual equipment ; (c) that 
in other exchang.s in which it is calculated that more than 500 lines will 
be connected within five years alternative tenders be invited for common 
batteries full and semi-automatic equipment." 

The Postmaster-General has announced. that automatic telephone 
exchanges will be installed at the following suburbs of Sydney :—Ashfield, 
Homebush, Burwood, Rookwood, Parramatta, Drummoyne, Hunter's 
Hill. Ryde, Epping. Mossman, Chatswood, Manly, Wahroonga, Rand. 
wick, Paddington and Waverley. It has also been announced that the 
full automatic system will shortly be established both at Melbourne 
and Perth. 

The‘ Australian Mining Standard ” states that Sydney Council recently 
decided, on the recommendation cf the citv electrical engineer (Mr. Forbes 
Mackay), not to proceed with a scheme prepared bv him for amplifying 
the electricity supply within the city radius, including the provision of an 
underground storage battery near Macquarie and King-streets, with 
auxiliary apparatus and cables. The lowest tender submitted showed 
the tutal expenditure to be at least £63,000, and the project has been 
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dropped for the present owing to the abnormal price of metals. The 
Council, however, authorised an invitation of tenders for a 5,000 kw. 
turbo-generator. 


The electricity supply scheme provisionally approved by Northcote 


(Victoria) Council is estimated to cost £6,375. For street lighting there 
will be eight 2,300 c.p. arc lamps, 164 100 c.p. and 85 50 c.p. metal fila- 
ment lamps. Current will be purchased in bulk and h.t. 4,000- volt cables 
will be laid underground to three transformer sub-stations. It is calcu- 
lated that, at a price of 6d. per unit for lighting and 2d. for power, a 
revenue of £1,500 could be earned. and current can be obtained at the 
boundary of the municipality at 11d. per unit. The cost of lighting 248 
gas and 67 kerosene lamps for the past vear was £042. 

The question of the electric lighting of Mosman (N.S.W.) was before 
the Council recently. The Mavor stated that à company was prepared 
to erect a destructor and provide electricity supply. A destructor to 
destroy 120 tons per week would cost from £2,500 to £3,000. In addition 
to refuse destruction the company would erect electric lighting plant and 
erect. 600 street lamps of 60 c.p. each and supply current at £3. 3s. per 
annum per lamp. Supply for other purposes would be the same as in 
Sydney (41d. per unit for lighting and 11d. for power and heating). "The 
General Purposes Committee will report on the matter. 

Some vears ago Mr. W. Corin, electrical engineer to the N.S.W. Public 
Works Department, reported on the question of the utilisation of the 
Barron Falls (Queensland), and a joint board (consisting of local authority 
representatives at Cairns and. Barronshire) have again taken the matter 
in hand. The Chief Secretary’s Department has intimated that the 
Government is not averse to spending £200 on another report. The 
board have, however, decided to defer further action pending Mr. Corin’s 
further report. 

The proposal to utilise the water of the Shoalhaven River (N.S.W.) for 
the generation of electricity is being inquired into by officers of the Public 
Works Department. A survey is being carried out by Messrs. Wm. Corin, 
Edwards & Mills. 

Bulli (N.S.W.) Shire Council, whose electricity supply works at Wollon- 
gong are nearing completion, have recently been considering the question 


of supply to private houses, which was not in the original scheme. The 
Lighting Committee recommend a charge of £1 per 16 c.p. lamp. The 


owners of the works, which last year commenced the supply of electric 
light to the main business part of the town, have since put their under- 
taking on the market with a capital of £3,500 and have asked the Council 
to transfer the agreement to the new company, which will put in an offer 
for street lighting in opposition to the gas-light company. 

The construction of the tunnel to convey water from the Waipori river 
to the power house supplving electrical energy to Dunedin (N.Z.) is now 
completed. In 1908 the City Council decided to tunnel through the hill. 
It was commenced in Jan., 1909 (the contractor being Mr. H. E. White), 
but owing to the difficult nature of the rock it was not until 2! vears later 
that the tunnel was pierced. In Aug., 1911; the Corporation took over 
the tunnel in an unfinished state and have since completed the work. The 
tunnel is 4,440 ft. in length, 7 ft. in breadth and 7 ft. in height, and it is 
concreted for 2,400 ft. of its length. On Feb. 2 the water was diverted 
fromthe open flume tothe new tunnel. ‘The four units at the power house 
supply 4,000 H.P.. and two more units of 1,000 n.r. each will shortly be 
in working order, and provision has been made for installing. plant to 
supply an additional 4,000 H.P. The tunnel, weir and conduit have cost 
£30,752. 

New Plymouth (N.Z.) Council have decided to take a poll of the rate- 
pavers on a proposal to borrow £55,000 for the construction of electric 
tramways on the overhead trolley system 

The Victorian Chief Commissioner of Railways (Mr. W. Fitzpatrick), 
the superintendent of goods train service (Mr. E. Blazev) and the chief 
engineer of signals (Mr. F. C, Calcutt) are about to visit England, France 
and America to obtain information on the subject of electrification of 
railways, and particularly on electric signalling. 

Preston (Victoria) Shire Council recently advertised for a loan of £13,000 
for public works, including £5,000 for the construction and purchase of 
electric light gant and installation. 

The electrical plant at the Victorian State colliery is to continue to 
supply current in Wonthaggi, under the control of the State Mine ofticials, 
the Borough Council, who were given the opportunity of purchasing the 
plant, having decided to take no further action in the matter. 


India.—It is anticipated that the supply of energy from the Simla 
hydro-electric plant will be commenced in May. 


Electric Traction in Canada.—The Porcupine Belt Electric Co. is 
promoting a scheme for the construction of an electric railroad from 
Winnipeg to Quebec, a distance of about 1,500 miles. 

The promoters have secured the charter for the construction and 
operation of 500 miles of clectric road in Ontario, and they have applied 
for charters to complete the enterprise. The new line would run through 
a country not served by any of the existing transcontinental steam roads, 
but would have connection with all of them. ‘The Ontario section would 
be worked by power from Niagara. 

New Brunswick.—The St. John Street Railway Co. intend to 
purchase new cars, to instal an additional engine and generators and 
to construct extensions of their system during the present year. 


South Africa.—The Mayor of Durban states, in his report for 1912, 
that the recent reduction of the price of electrical energy was made 
chiefly to encourage the use of electricity for heating and cooking, 
and that he hopes that no time,will be lost by the Council in adopting 
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a scheme for the supply of electrical cooking on the hire- purchase 
or some similar system. —— ^ 7 - 


FOREIGN NOTES. 


Argentina.—M. Herlitzka & Cia. have signed an ad-referendum 
contract with the owners of the electricity supply works at General 
Sarmiento, ¥.C.P., for the purchase of same for $280,000 (about 
£24,350). 

Electricity supply will shortly be introduced into ('aseros, a 
suburb of Buenos Ayres, Current in bulk will be supplied by the 
Cia Alemana. 

Work on the electricity works at Estacion Cruz, Cordoba, is 
expected to be commenced in May. 

The Hydro- Electric Co. of Tucuman have made an offer to the 
municipality of that city to undertake the public lighting at a 
reduction of 12 per cent. on the amount now paid to the Cia. Electrica 
del Norte. The proposal would save about $1,200 a month. 

The Province of Buenos Avres Electricity Co. are arranging to 
give a 24 hours’ supply of electricity in Azul, and are erecting a 
station at Ramos Mejia, the machinery for which will shortly arrive. 
In Villa Ballester a new sub-station is being built which will be 
supplied from the San Martin station. 

Holland.—The Oosterstoomtram Maatschappij have applied to the 
Minister of Waterstaat for a licence to construct a light railway from 
Zeist to Amersfoort. Petrol-electric motors will be used. 


MISCELLANEOUS NOTES. 


Anglo-French Trade.—The report of the British Chamber of Com- 
merce, Paris, for 1912 states that total imports from the United 
Kingdom into France in 1912 were valued at £40.789,600 (compared 
with £37,739,720 in 1911), while total exports to the United Kingdom 
were £54,239,200 (against £48.649,960). 

Imports from the United Kingdom included machinery £2,410,960 
(£2,374,080), metal goods and tools £691,440 (£593,160), and metals 
(copper, tin, lead, iron and steel, gold and platinum) £1,546,200 (£1,563,840) 
Exports to the United Kingdom included machinery £212,440 (£249,200), 
and metal goods £317,200 (£300,000). 

Association of Electrical Station Engineers.—At Liverpool on the 
20th inst. there was a meeting of engine»rs engaged in electricity 
works in the Liverpool area. 

Mr. Charles. Black presided, and read a letter from hon. secre- 
tary of the London organising committze, de ‘scribing the history, the 
aims and objects of the Association. Mr. Black polite out the great 

need for the association, and brietly referred to the grievances from which 
they were suffering. ‘The success of the association was very encouraging 
and steady progress was being made. Already there was a membership 
of nearly 5,000. It was then ‘resolved to form a Live ‘rpool branch of the 
Association, to include Bootle, Waterloo, Southport, Chester, Birkenhead, 
Wallasey, Hoylake, and West Kirby. Mr. A. C. Black, of Bootle, was 
elected hon, secretary, and Mr. F. A. Taylor, hon. assistant secretary. A 


committee was also appointed. 


Customs Decisions.—4 Proclamation has been made by H.M. 
High Commissioner for the New Hebrides and the High Commis- 
sioner for France for the New Hebrides setting out the duties on 
imports of various goods and a list of goods which can be imported 
duty free, including machinery and component parts thereof (elec- 
trical mining, &c.). steam and oil engines and boilers. 

It has been decided that electric resistances connected in batteries 
on a common support are dutiable as a whole under the French 
import tariff, under the heading of '* Electro-technical apparatus." 


* Lektrik " Lighting Connections.—A second issue of Messrs. 
A. P. Lundberg & Sons’ instructive booklet with the above title has 
been called for, and the opportunity has been taken to put the new 
edition into a red cover, which will make it more conspicuous and 
attractive. There has been no material alteration in the text of the 
booklet, but the fact that the demand necessitated a new issue shows 
that Messrs, Lundberg & Sons have supplied a want in publishing 
this useful collection of lighting connections, Its handy size and the 
comprehensive character of its contents will ensure its continued 
popularity. Copies can be obtained free by post from THE ELEc- 
TRICIAN Offices for 7 stamps, which is but a nominal charge for a 
volume which contains 80 pages of serviceable text and illustrations. 
most of the latter being connection diagrams, 


Matriculation Directory.—The University Correspondence College 

(London and Cambridge) has recently issued the Matriculation 
Directory (No. 63, January, 1913) of the University of London. 
@ The Directory gives much useful information regarding the courtes of 
instruction for the matriculation and other examinations of the Univer- 
sity of London, some general hints as to the most useful text-books and 
the questions set at the January matriculation examination, with model 
answers, &c. The published price of the Directory, which is compil-d by 
educational experts, is-ls. net. 
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Electric Lamps. 

The Guardians of the Parish of KENsINGTON (London) invite 
tenders for the supply of electric lamps to their infirmary, Mar- 
loes-road, W., for 12 months to March 31, 1914. Forms of 
tender, &c.. from the clerk. Mr. W. R. Stephens, to whom 

tenders are to be delivered by 3 p.m. of April 10. See an 
advertisement. 
Are Lamp Carbons. 

Tenders are invited for the supply of 1.020.000 Are Lamp 
Carbons to the city of MELBOURNE. Tender formis. specifica- 
tion, &c.. from the Agents for the City Council, Messrs. Mell- 
wraith, McEacharn & Co. Ppy. (Ltd.). Billiter-square-buildings. 
London, E.C.. to whom tenders are to be delivered by noon 
Tuesday, April 15. See an advertisement. 

Carbon Filament Lamps. 

Tenders are also invited for the supply of 26,900 carbon fila- 
ment incandescent electric lamps to the city of MELBOURNE. 
Tender forms, specification, &c., from the Agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Ppy. (Ltd.). 
Billiter-square-buildings, London, E.C., to whom tenders by 
noon Tuesday, April 15. See an advertisement. 

. Copper Cables. : 
. Tenders are also invited for the supply of h.d. copper Cables 
to the city of MELBOURNE. Tender forms. specification, &c.. 
from the Agents for the City Council, Messrs. Mellwraith, 
McEacharn & Co. Ppy. (Ltd.), Billiter-square-buildings, London- 
E.C., to whom tenders by noon Tuesday, April 15. See an 
advertisement. l 

H. T. Switchgear. l 

Tenders are also invited for supply of h.t. Switchgear, with 
remote control, to the City of MELBOURNE. Tender forms. 
specification, &c., from the agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Propty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders to the Chairman, Electric 
Supply Committee, Town Hall, Melbourne. by 1 p.m. May 30. 
See an advertisement. : | 

. Electrical Accessories, Cables, &c. 

Wiaan Electric Light Committee require tenders by March 31 
for supply of Electrical Accessories (including carbons), Rubber 
Cables, &c. Specifications from the Electrical Engineer. 

Jet Condensing Plant. 

- DARLINGTON Corporation want tenders by April 16 for the 
supply and erection of a Jet Condensing Plant at the electricity 
works. Specifications from the Borough Electrical Engineer. 

Switchgear, &c. 

DuNDEE Corporation want tenders by first post April 4 for 
supply of e.h.t. Switchboard, extensions to e.h.t. Switchgear 
and Transformers. Specification, &c., from the Manager and 
Engineer of the electricity department. 

E.H.T. Switehgear. 
SaALFORD Corporation require tenders by noon April 10 for 
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supply and erection of e.h.t. Switchgear. Specification, &c.,. 


from the Borough Electrical Engineer. 


Tramway Construction. 

The Public Works Department, MADRID, will receive tenders 
until May 19 for a concession for the construction and working 
of an Electric Tramway at BARCELONA. 

'Tramear Tyres and Axles, Accessories, Overhead Material, &c. 

Wiaan Tramways Committee want tenders by March 31 for 
supply of Tramcar Tyres and Axles and Accessories, Overhead 

Material, &c. Specifications from the Tramways Engineer. 
Tramway Construction. 

Lonpon County Council require tenders by 11 a.m. April 1 
for roadwork and platelaying of tramways in Bromley-road, 
from Rushey Green to South End, Catford, in Church-street, 
Dockyard-rails, and in High-street, Woolwich. Specification, &c., 
from the Chief Engineer, Spring-gardens, S.W. 

Students’ Residence Lighting. 

LoxpoN County Council require tenders by 11 a.m. A pril 2 
for wiring and fitting at Avery Hill Hostels, Eltham (about 
320 lighting points) Specifications from the Chief Eugincer, 
Spring-gardens, N.W. 


INVITED. 
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Reconstruction and Re-winding of Motor-Generators. 

Loxpox County Council also want tenders by 11 a.m. April 3 
for Reconstruction and Re-winding of 17 Synchronous Motor 
Generators and three Induction Motor Generators. Specifica- 
tions from the Clerk, Spring-gardens, 5. W. 


Boiler Feed Pump and Economiser Tubes. 
FLEETWOOD Council require tenders by March 31 for supply of 
a Boiler Feed Pump and a Set of Economiser Tubes at the 
electricity works. Particulars from the Clerk. 


Signal, Telegraph and Electric Fittings, Wires, &c. 

The LANCASHIRE & YORKSHIRE RAILWAY Co.. Hunt's Bank. 
Manchester, require tenders by 10 a.m. April 1 for 12 mouths’ 
supply of Signal, Telegraph and Electric Fittings, Signal. 
Telegraph and Electric Light Wires, Steel, Iron, Screws. Oils. &c. 
Forms of tender from the Stores Superintendent, Osborne. 
street, Manchester. 


Dynamo, Boiler and Economiser. | 
Lone Eaton Urban Council require tenders by April 1 for 
* supply of 500 kw. Dynamo, Water-tube Boiler and Economiser. 
Form of tender, &c., from the Engineer and Manager, electricity 
supply works, Long Eaton. 
Lead-covered, Paper-insulated Cables. 

EpriNBURuH Corporation want tenders by April 5 for 12 
months’ supply of Lead-covered Paper-insulated Copper Cables 
for the electricity department. Specification from the Engi- 
neer, Dewar-place, Edinburgh. 

Cables. | 

PETERBOROUGH Electricity Committee want tenders by 
March 31 for supply of about 1,023 yds. of Cables. Specifica- 
tion from City Electrical Engineer. 

Workhouse and Infirmary Lighting. 

LEwisHaM (London) Guardians want tenders by 2:30 p.m. 
March 31 for Wiring and Fitting (1) at their workhouse and (2) 
at. their infirmary (about 500 lights in either case). Specifica- 
tions from the Clerk, 394. High-street, Lewisham, N. E. 


Cut-Outs, Service Boxes, Lamp Posts, Fuses, Feeder Pillars, &c. 
CROYDON Corporation want tenders by noon March 31 for 12 
months’ supply of House Fuse Cut-Outs, Service and other Boxes. 
Meters, Lamp Posts and Bracket Arms. h.t. and lt. Plug Fuses, 
Feeder Pillars, Carbons, &c. Specification from the Manager. 
Workshop Lighting. 
West Ham Guardians want tenders by 10 a.m. April 3 for the 
electric lighting of Workshops at Aldersbrook-road, Wanstead. 
Specifications from Mr. W. Jacques, 2, Fen-court, London. EC. 


Cables, Conduits, Meters, Lamps, Carbons, Motors, &c. 

SALFORD Corporation want tenders by noon March 31 for 
supply of Cables and Accessories, Bitumen, Conduits, Meters. 
Carbon Filament Lamps. Carbons. Carbon Brushes, c.c. Motors 
and Starters, Castings. Steam Tubes and Fittings, Engine Room 
Stores, &c. Specifications, &c., from the Electrical Engineer. 

Electrical Fittings and Sundries, &c. 

IsuiNaTON (London) Guardians want tenders by April 1 for 
supply of Electrical Fittings and Sundries, &c. Forms of 
tender from the Clerk, St. John's-road, Upper Holloway, N. 


Tramway Construction. 

Dover Corporation require tenders by 6 p.m. April 7 for con- 
struction of a double line of tramway, with overhead electric 
equipment, paving and other works in connection with the pier 
improvement scheme. Specification from Borough Engineer. 

Pumps and Electric Motors. 

York Guardians want tenders by noon April 5 for supply of a 
Deep Well Pump, two small Centrifugal Pumps, Electric 
Motors, &e. Specifications, &c., from the Clerk. 


Cables, Meters, &c. 
CoLwyn Bay AND CoLwyn Council require tenders by April l 
for 12 months’ supply of Cables and Accessories, Engine Room 
Stores and Meters. Forms of tender, &c., from the clerk. 


Tramway Construction. 
Ayr Council require tenders by 10 a.m. April 14 for work: 
required in permanent way. construction, &c., in connection 
with the extension of the tramways in Hawkhill, Ayr. 


THE ELECTRICIAN, MARCH 28, 1913. 


Diesel Engines and A.C. Generators. E 

Tenders will be received by the Secretary, Postmaster-General's 

Department, Melbourne, Australia, until noon May 14,forsupply 

and erection, at the Darwin Radiotelegraph Station, of power 

generating sation plant. Tender forms, &c., from the Com- 

monwealth Office, 72, Victoria-street, London, S.W. See an 
advertisement, 


Switches, Cut-outs, Meters, Cable and Junction Boxes, Wire, &c. 
WALLASEY Corporation want tenders by April 12 for 12 
months’ supply of Switches and Cut-outs, Meters, Cable and 
Junction Boxes, &o. Form of tender from the Electrical 
Engineer. | 


Copper Trolley Wire. 

STOCKPORT Tramways Committee want tenders by noon 
March 31 for supply of about 3} miles of Copper Trolley Wire. 
Specification and form of tender from the Engineer, electricity 
offices, Millgate, Stockport. 


Meters, Carbons, Fibre Conduit and Glazed Stoneware Bridges. 
SvDNEY (N.S.W.) City Council want tenders by 3 p.m. May 12 
for supply of Fibre Conduit, by 3 p.m. Mav 26 for Meters and 
Glazed Stoneware Bridges, and by 3 p.m. July 7 for Arc-lamp 
Carbons. Specifications, &c., from the City Electrical Engi- 
neer's Department. 


Cables and Wire. 

The Norwegian State Telegraph Department, CHRISTIANIA, 
require tenders by noon April 5 for supply of Lead Cable, 
Steel Wire Cable and lron Wire. Forms of tender from the 
Teknisk Audeling Telegrafstyrelsen, Hasselgaarden. Chris- 
tiania. Local representation is necessary, and a preference of 
10 to 15 per cent. (and sometimes more) is given to Norwegian 
manufacturers. 


E.H.T. and L.T. Three-phase Switchgear. 

SHANGHAI Municipal Council invite tenders for the supply 
and delivery f.o.b. British port of e.h.t. and l.t. Three-phase 
Switchgear for sub-stations. Specification, &c., from Messrs. 
Preece, Cardew & Snell, 8, Queen Anne’s-gate, Westminster, 
S.W., to whom tenders (in duplicate) by noon April 3. 


Pumping and Electric Lighting Plant, &c. 

The Eayptran PvBLIC Works MINISTRY require tenders by 
noon July 1 for (A) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to à pump) and an Electrical Installation 
for auxiliary power and light for the pumping station (motive 
power to be crude oil engines), travelling cranes and weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps, and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender 
&c., from Sir A. Webb, Queen Anne s-chambers, Westminster. 


Electric Tramway and Power Supply Concession. 

The Kokanp and ANpDIZHAND (Turkestan) Municipal Eco- 
nomic Committee invite offers for a Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire the undertaking after 20 years, The conces- 
sionaire will also have the right to supply electrical energy for 
industrial purposes. Tenders by July 14. 


Concession for Lighting. 

LoaANDA (Portuguese W. Africa) municipal authorities require 
tenders by April 17 for a 20-years’ Concession for Lighting the 
town electrically. Conditions of tender (in Portuguese) can 
be seen at 73, Basinghall-street, London, E.C. 


Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VaLPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W. 


MEUBLE HATH UTOTO UUU OUUU UO UO O UO TUIOU AUNA OONDE 
TENDERS RECEIVED AND ACCEPTED. 
MIAOUAL OOOO LATET LLLA T UT TOUTE EEUU UT 


Bermondsey (London) Council have accepted the following tenders 
for annual supplies :— 

E. H. Cripps, meter boards; Stern Sonneborn Oil Co., engine and 
dvnamo oils; W. B. Dick & Co., forced lubrication chamber oil; Thos. 
Wragg & Co., conduits and troughing, &c. ; Sykes & Sugden, street and 
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pavement frames and covers, joint boxes, &c. ; Chamberlain & Hookham, 
electricity meters, demand indicators, main fuses and time switches, and 
ordinary two-rate meters (240 and 480 volts) ; Reasqn Mfg. Co., demand 
indicators ; General Electric Co., cut-outs, sealing troughs and terminals 
and standard fuses; Union Cable Co., paper cable, lead-covered and 
served overall; Liverpool Electric Cable Co., rubber cable (single and 
twin) ; Chas. Macintosh & Co., lead-covered rubber cable (served overall, 
twin, and three-core) and lead-covered wire-armoured rubber cable 
(twin); Siemens Bros. & Co., lead-covered cable (twin); Craig, Sharp 
(Ltd.), refined Trinidad bitumen and insulating box compound ; Pryke 
& Palmer, ironmongery, &c. ; Peppercorn Bros., files, oil feeders, hack 
saws, &c. ; J. Gibb & Co., sight-feed gauge glasses, bolts and nuts, &c. 


Fulham (London) Council have accepted the following tenders for 
annual supplies to the electricity department :— 

W. H. Willcox & Co., Witty & Wyatt, G. Maclellan & Co. and Pryke & 
Palmer, packings, jointings and rubber goods; Chaplin & Bros., copper 
brushes ; W. Giepel & Co., carbon brushes ; British Insulated & Helsby 
Cables and Svkes & Sugden, house cut-outs and service boxes; City 
Glass Co., glass globes; British Thomson-Houston Co., Siemens Bros. 
Dynamo Works and W. T. Henley's Telegraph Works Co., electrical 
goods; Sloan Electrical Co. (carbons for about seven months only); 
W. T. Henley’s Telegraph Works Co., frames and covers. 


Battersea (London) Council have accepted the following tenders 
for annual supplies to the Electricity Department :— 

British Thomson- Houston Co., carbon lamps; Price's Co., oils; A. 
Duckham & Co., turbine oil ; Callender's Cable & Construction Co., bitu- 
men; Dussek Bitumen Co., compound ; Pryke & Palmer, engine room 
Stores, ironmongery, &c. ; R. Beldam, packings. 


Hammersmith (London) Council have accepted the tender of the 
Electrical Engineering & Equipment Co., at £137. 9s. 8d. (less 2} 
per cent.), for an annual supply of arc lamp carbons (tenders received 
from nine firms), aad that of Chamberlain & Hookham; for an 
annual supply of 3 ampere, 5 ampere and 10 ampere prepayment 
meters at £2. 6s. each, less 2} per cent. in each. case'(ten tenders 
received.) 


The tender of the Reason Manufacturing Co. for electrolytic meters 
has been accepted for the ensuing year by Hornsey Borough Council. 


Stepney (London) Council have accepted the tender of J. Every 
(at £69. 10s.) for annual supply of c.i. chambers, pavement frames 
and covers. Three other tenders (at £70, £87. 15s. and £119) were 
received. 


Wandsworth (London) Guardians have accepted the following 
tenders :— 

H. & C. Davis, electrical fittings for one year; Pryke & Palmer, tools, 
engineer's fittings and sundrics, &c. ; H. E. Olby, oils, &c. 


Aberdare Council have recently placed the following orders :— 

Union Cable Co., cable ; Electrical Apparatus Co., meters and current 
limiters; W. Lucy & Co., joint boxes and compound, house service fuses _ 
and meter boards. 


Southend Corporation have accepted the tender of the British 
Niclausse Boiler Co. for the supply of two watertube boilers, eco- 
nomisers, superheaters and stokers, &c. There were five tenders. 


Sydney (N.S.W.) Council have accepted the tenders of W. G. 
Watson & Co., for maximum demand indicators, £308. 2s. 6d., and 
the Australian General Electric Co., for transformers, £1,230. 


Burnley Guardians have entered into a contractfor six months' 
electrical requirements with Simpson Bros. 


Hendon Education Committee have accepted the tender of F, R. 
Garrod for the supply of spare electric light fittings. 


Hornsey Council have placed an order with Chamberlain & Hook 
ham for the supply of meters. ° 


Ilford Council has accepted the tender of Ellis & Ward (at £156. 10s.) 
for wiring the South Park School extension. 


Commonwealth Contracts.—The following contracts have been 
placed by the Australian Government Departments :— 

Postmaster-General’s Department, Hobart. —British Insulated & Helsby 
Cables, 46 chains cable, £425. 10s. ; Australian Metal Co., 172 chains ditto, 
£1,146. 

Victorian Railways Department (for clectrical equipment of Melbourne 
suburban system).—Babcock & Wilcox (Ltd.), power station, buildings, 
boiler house equipment and other plant, £258,220 ; Siemens Brothers 
Dynamo Works, equipment of surbuban stations, at rates ; C. A. Parsons 
& Co., turbo-alternators and transformers, £122,235. 8s. 4d. ; General 
Electric Co., train equipments, £676,180. 

N.S.W. Public Works Department.—Standard Waygood (Ltd.), electric 
lifts at Registrar-General's new building, £2,035. 

Western Australia Government Tender Board.—VUnbehaun & Johnstone, 
vulcanised lead-sheathed wire, £132. 12s. 3d. ( 


1154 THE ELECTRICIAN, MARCH 28, 1913. 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


The following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. Mewsaurn, ELLIS & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged at 
the Patent Office, the for mer is given in brackets after the title. 


1912 SPECIFICATIONS. 

1,901 Martin, Jackson, CAMPBELL, CAMPBELL & CampBELL. Electrically-controlling 
guns on ships and ashore. steering-gear on ships, swing-bridges, hydraulic accu- 
mulators, cranes, capstans, and the like, 

4,160 Witson. Rotary motor-brush apparatus. 

4,179 MELLINGER. Telephone systems and apparatus therefor. 

4,407 ScuiEsstER. Apparatus for reproducing undulating currents. (Convention date 
and Patent ot Addition not granted.) 

4.426 LoNGBOTTCM & Farrar. Electric conduits. 

4,460 Axt.-Ggs. Brown Boveri ET Cre. Alternating-current dynamo-electric gene» 
rators. (22 2/11.) 

Has for its object to provide means to enable alternatine-current commutator 
machines having a series characteristic to be operated as generators. In order to 
ensure that self-excitation cannot take place two or more saturating magnetic fluxes 
displaced in time are provided in the system. One or more of such fluxes may be 
obtained from a transformer outside the machine, and one or all may be varled 
according to the speed and load of the motor. 

4,816 Hawkes & CocKERILL. Electric lamps for illuminating music and the like. i 

5,336 Bacon & SHEPHERD. Means for leading electric or other power into revolving 
Structures. (Cognate application. 8.443 12.) 

5.467 Peyton & Peyton, Ltp.. & Bonp. Electroliers and the like. 

5,981 PRICE. Dynamos. 

8.569 B.T.-H. Co. & Wenmore. Protective devices for electric distribution systems. 

10,534 Gott. Working submarine cable. (18 3/12.) 

11.240 TugNBULL. Windmills for driving electric generators. 

14,722 BEuTTELL & MANNERS SmitH. Electric liehting and reflectors and screen there- 
for, especially aprlicable for footlights or means for lighting stages of theatres 
or th» like purposes. 

15.483 B.T.-H. Co. (G.E. Co) Arc light electrodes. 

15.647 SIEMENS SCHUCKERTWERKE Ges. Electrical transformers.  (4,7/11.) 

16041 Batty. Electric retort furnaces. (11 7 11.) ] 

Relates to retort furnaces f-r heating, calcining, distilling. &c. The heat is pro- 
duced by el:ctríc currents induced in the material constituting the retorts, which 
are connected el-ctrically togsther and arranged in a circle round a central space in 
which is a rotating inductor formed of a number of polar pieces arranged radially 
round the axi; of the furnac2. so that the axes of said polar piec:s are all in a plane 
at right anrles to the axis of the furnace. The furnace operates as an alternator, 
wherein the retorts constitute the short-circuited armature. . 

16.134 ALLGEMEINE ELECTRICITATS Ges, Prepayment meter for use in the distribution 
of electricitv. (107 11.) 

17.779 CAMPICHE, Electric striking gear. (1/8/11.) 

19,587 GRAHAM. Water-tight electric bells. ; 

20,366 WALKER. Electric driving mechanism for clocks. 

21.240 Daum. Refillable electric fuse. 

21,471 SIEMENS ScHUCKERTWERKE Ges. Polyphase alternating electric current com- 
mutator motcrs. (22.9. 11.) 

Provides a means for improving the running of three-phase series connected 
alternating-current commutator motors, where the stator is connected directly to 
high-pressure mains. The motor has a transformer placed in series between the 
Statcr windine and the rotor winding, so arranged that the winding of the transformer 
connected to the stator winding is in simrle star connection, and that connected to 
the rotor winding is in simple mesh connection. 

22.549 G. SCHANZENBACH & Co. Ges. Means for suspending arc lamps. (21 5/12.) 

23,046 RosB&RT BoscH (FiRM oF), Driving mechanism of maeneto ignition machines 
havine oscillating armatures. (3 5/12.) 

23,514 Voicst & HAEFFNER AKT. Ces. Electric cut-outs. (211/11.) 

25,3966 BvEEgbEN & Moore. Dynamos. 

_ Relates to dynamos employed in conjunction with secondary batteries, more espe- 
cially for lighting purposes on moter road vehicles. Combined with a shunt winding 
connected to a pair of main brushes a pair of regulating windings are provided. One 
of these windings is a series winding and is connected at one end to one of the main 
brushes of the machine, whilst the other is a shunt winding connected at one end 
to an intermeditte brush situated midway between the main brushes, the other ends 
of the regulating windines being connected to each other and to the external circuit. 

. 26.338 KELVIN & JAMES WHITE, LTD.. & BotromLey. Magnetic compasses., . 

27,094 Mascow. Means for reducing the duration of sparks produced by magento-electric 
generators. (25;1/12.) 

28,520 WEHRLIN. Means for the protection of electric accumulators from flooding by 
Seawater, (25 3/12.) 


1913 SPECIFICATION. i 
1,636 CHAuMAT. Manufacture of chrome-alum by electrolysis, (24/1/12.) 


APPLICATIONS FOR PATENTS. 


NoTE.—T he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open to inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of comn:unicators 
of inventions. When complete Specification accompanies application, an asterisk ts affixed. 


January 30, 1913. 
2.499 ou Life-saving appliancss for electrically and mechanically operated 
vehicles. 
2.508 BLACKWELL & ANDEREGG. Reducing telephonic disturbances. (11 4 12, U.S.)* 
2.9509 WESTERN ELEcTRIC Co. (Western Electric Co., U.S.) Power system for auto- 
matic switches, * 


2.514 B.T.H. Co. _(G.E. Co., U.S.) Electric lamps. 


January 31, 1913. 
2,939 Danson. Positive plates for electric accumulators and means for insulating such 
plates and other electrical accumulator plates from their cells. 
2,977 HELFENSTEIN. Electric furnace with electrodes running through the receptacle 
for the charge. (42 12. Austria.)* 
2,6010 GRAHAM & RickETTs. Telephone systems." 


February 1, 1913. 
2.636 Hirst & STRACHAN. Interlocking electric switchg^zar with lids of boxes. 
2,656 Puppiccmpe. Trolley wheel suide for overhead collectors. 
2,057 B.T.H. Co. (G.E. Co.. U.S) Methods of and apparatus for exhausting vessels. 
2.683 WILSON & Brown MACKENZIE SIGNAL Co. Collectors for electric currents. 
2.693 MANCHESTER & STOONER. Primary electric batteries.” 
2.697 ASH & Sons & Co., Jones & Lre. Electric transformers.* 
2.700 TELEPHON ArrARAT FARRIK E. ZwiETUSCH & Co. G.M.B.H. Control system for 
automatic switches. (15,3 12. Germany.)* 


February 3. 1913. 
2.718 WARDALL & MARCHANT. Electric furnaces. 
2.732 TACKLEY & CHLORIDE ELECTRICAL STORAGE Co. Electrical switchgear.’ 
2.740 Gocd. Electric heating devices. 
2.749 EGERTON. Telephone transmission circuit. (18,7/12, U.S.)* 


2,752 SEM Bros. & Co. & PetitHory. Electromagnetic service meter for telephone 
exchanees. 

2,757 McGzocH & Co. & REvNorps. Electrical switch:s. 

2,758 McGEocH & Co. & McGO&ocH, Jun. Electrical switches. 

2,764 PuitLIPS. Lamp holder used for imitation candles and other electric light Lure 


ted 


poses. 
2.772 CutLey. Cut-out for motor and other electric circuits. 


2,778 BERGMANN ELEKTRICITATS-WERKS AKT.-Ges.  Electromagn: tlc cwitehing mecha» 


nism for heavy current switch’s with automatic release. (12/12, Germar.y.)* 
2,781 WiLLIs. (G:orge A. Spring, U.S.) Electric cireuit-closing bolts or latches fcr 


doors. 

2,795 SENEMAUD. Non-r:versible connection betwcen an cngine ard a transmission 
cable or flexible shaft. (8/2/12, France.)* 

2,804 B.T.-H. Co. (G.E. Co.. U.S.) Trucks for self-propelled vehicles, 

2,812 BuRnNETT. Tri-section tramway rail. 


February 4, 1913. i 
2,826 Kar Life-guard suitable for motor-omnibuses and trackless-trolley cars and the 


ike. 

2,831 Joyce, Hisegs, & HartrPENNv. Electric sparking plug. 

2,836 AvRTON. Enclosures for arc lamps. 

2,868 WILKINSON. Electric heating and cooking apparatus. 

2,898 Davies. Electric storage batteries. 

2.90! B.T.-H. Co. (C.E. Co.. U.S.) Electric incandescent lames. 

2.903 CLARK & HART ACCUMULATOR Co. Construction of portable secondary batteries.’ 

2.917, 2.918 & 2,919 Marconi. Transmitting apparatus for use in wireless telegraphy 
and telephony. 

2.928 GRissiNGER, Telephone transmitters. (Divided application on 7.482 12, 27:3.)° 

2,929 er Telephone repeater circuits. (Divided application on 7,842.12, 

3.) 
2,930 M UEM Telephone repeater systems. (Divided application on 7,842/12, 


2,931 GRISSINGER. Telephone lines. (Divided application on 7,842/12, 27/3.)* 


February 5. 1913. 
2,946 MA AEN: Fittings designed for employing direct and indirect lighting in ccm. 
ination. 

2.958 WILLIAMS. Replacable electric fuses. 

2,978 MatcoLM. Methcds cf compensation for selenium cells, ard in the applications 
of selenium c'lls to telegraphy. 

3,006 FRgTTES. Contact make-and-break devices for use with electric flashing siers 
and the like. (23.2.12. France.)* 

3,012 DITCHAM & GRINDELL-MATTHEWS WIRELESS TELEPHONE SYNDICATE, Lro. Wire» 
less telephony. 

3,014 Gricspy. Cord grips for electric conductors. * 

3.028 B.T.-H. Co. (G.E. Co.. U.S.) Centrifugal air compressors. 

3.046 Bowes, Scott, & WESTERN, Lto., & DALcrEIsH. Magnetic separators. 


February 6, 1913. 
3,103 RApio StcNAL Cc., LTD., SHEPHARD, & McKecunie. Wireless telegraph, tele 
phone, or submarine signalling system. 
3.110 Everett & Evccumse. Electric measuring instruments. 
3,111 SPAGNOLETTI, LTD., & Joyce. Fuses for use in electric circuits. 
3,112 KREMENEZKY. Prcc:ss for manufacturing ductile tungsten wires or filaments. 
(18.3 12, Austria.)* 
3,132 Stemens & Haıske AkT.-GES. Circuit arrangements for telephone exchanges. 
(6 2:12, Gsrmany.)* 
3,148 B.T.-H. Co. (G.E. Co., U.S.) Electrical heating and drying apparatus. l 
3,162 WESTINGHOUSE METALLFADEN GLUHLAMPENFABRIK G.M.B.H. Method of mak're 
Sheets, rods, wires, filaments, and the like of tungsten and molytdenum or alloys 
thereof. | (92,12, Austria.)* 


February 7, 1913. 
3.181 MANSFIELD. Means for locatine pipes. cables, or the like. 2. 
3.224 Siemens Bros. DyYNAMO WORKS, KIEFFER, & PARKER. Ventilation of dyname- 
electric machinery. ® 
3.227 Crompton & Co., & Burce. Polyphase alternating-current motors and generatcrs. 
3.238 SrPAGNOLETTI, LTD., & Joyce. Electric switches. 
3.246 SicnNat Ges. M.p.H. Wireless telegraphv and telephony. (122712, Germany.)® 
3,249 Oris ELEvATOR Co. (Otis Elevator Co., Incorp., U.S.) Electric control of alter: 
nating-current motors. 
3.250 Oris ELEvATOR Co. (Otis Elevator Co.. Incorp.. U.S.) Electric motors. 
3.271 B.T.-H. Co. (G.E. Co.. US) Manufacture of a material suitable tor electrical 
insulation and other purposes, 


February 8, 1913. 

3,309 WarkiNS. Insulator for supporting the current rails of electric railways and 
tramways. . 

3,326 SotpATENCOW. Electrical printing telegraphs. (Addition to 14,659,'10.)° 

3,339 AUTOMATIC TELEPHONE MFG.Co.,LTp. (Automatic Electric Co., U.S.) Telephone 
systems.* 

3.344 Siemens & Hatske AxKT.-OES. Circuits arrangements for junction lines at autoe 
matic and semi-automatic telephone exchanges. (10/2/12, Germany.)® 


February 10, 1913. 
3.351 NORMAN. Moulding telegraph. telephone, and like insulators. 
3.357 MELANDER. Fuse or joint boxes or the like electrical fittings. : 
3,370 K. P. H. SYNDICATE & Kratt. Apparatus for heating liquids electrically. 
3.371 ANDERSON. Trolley-wheels.* . 
3,387 LoEwNSTEIN. Rec?ptacles for diaphragm-guards for telephone mouthpieces.* — 
3.431 Siemens & HALSKE AKT.-GES. Circuit arrangements for automatic or smt 
automatic telephone systems. (9/2/12, Germany.)* . 
3,432 SIEMENS & HALSKE Aki.-Ges. Telegraph system unaftected by static charges 
from neighbouring hieh-tension lines. (12/2 12, Gzrmany.)® i 

3,445 RusEr. Manufacture of iron particularly applicable fcr use in dynamo-machinss 
and like purposes.* l . 

3,446 GLENN & Britis" PxguMATIC RarLway SIGNAL Co. Protective device for the 
circuits of electric motors." 

3.462 B.T.-H. Co. (G.E. Co.. U.S.) Electric switches. 

3.466 Erster. Electricity meters.* 


February 11, 1913. 

2 Ayrton. El-ctredes for electric arcs. A 

5 Hansen & Mour. Process for the production of a tungsten compound for use in 
the manufacture of electric incandescenc? filaments or bedies. (Divided applica- 
tion on 9,941.12. July 25.)* . 

3,539 FuiLER. Increasing the effect of variations of electric current. 

3,562 MARTIN & Nixey. lectrical advertising signs. devices or the like.* 

3.565 B.T.-H. Co. (G.E. Co.. U.S.) Electric motor control systems. 

3.566 B.T.-H. Co. (G.E. Co.. U.S.) Manufacture of a material suitable for electrical 
insulation and other purposes. 

3,573. 3.574 Cre «gis & MovAgCH REFILLABLE Fuse Co. Refillable fuse plugs.” 

3.582 Kessets. Automatic telegraph transmitter. (Addition to 21.332. 12. - 

3,587 OnmissiNGER. Telephone reczivers. (Divided application on 7,482.12. March 27.)* 


February 12, 1913. 
3,627 SIEMENS-SCHUCKERTWERKE  C.M.B.H. Field magnets for dynamo-electr‘< 
machinery. (17 2,12, Germany.)® 
3,656 HuBBELL. Sockets for incardesc^nt electric lamps.*. —— . 
3.679 PaLMER. (Francis James Palmer, India.) Electrical ignition devices. 
3.682 Hu nBELL, Sockets for incandescent electric lamrs or thelike.* , » 
3,684, 3,685 B.T.-H. Co. ` (G.E, Ço., U.S.) Motor control systemz t 
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LEGAL INTELLIGENCE. 


ques 


British Economical Lamp Co. (Ltd.) v. The Empire Mile End (Ltd.) 
and A. Bernstein. 


Last week reserved judgment was delivered by the Divisional Court 
(Justices A. T. Lawrence and Lush) in this appeal of plaintiffs against a 
decision of the Recorder (Sir Forrest Fulton), who held that certaia elec- 
tric lamps which had been let on hire were fixtures. 


The judgment of Mr. Justice Lawrence (read by Mr. Justice Lush) was 
to the effect that the appeal must be dismissed with costs. The action 
was brought to recover the electric-filament lamps (or their value) and 
damages for their detention. The owners of the theatre re-entered for 
non-payment of rent and had been in possession a month or more before 
plaintiffs made their claim. The lamps were affixed to the brackets by 
the bayonet attachment in common use for the purpose. Plaintiffs let 
the lamps on hire to the late tenants of the theatre and the Recorder had 
held that the lamps were fixtures and had given judgment for defendant. 
They had to consider if plaintiffs had shown a cause of action, and in his 
opinion they had notdoneso. "They claimed the right to enter the theatre 
and remove the lamps.  Plaintiffs had their remedy against the person to 
whom they let the lamps. He thought the case did not involve any 
examination of the various decision as to fixtures. The lamps were 
affixed to the brackets and he knew of no duty on the part of defendants 
to disconnect them and return them to plaintiffs. He thought, therefore, 
the appeal must be dismissed with costs. 


Mr. Justice Lusu in his judgment, after pointing out that the lessor of 
the theatre had re-entered for non-payment of rent, said he did not agree 
with the Recorder that the lamps were trade fixtures. He agreed, how- 
ever, that plaintiffs had shown no cause of action and that the appeal 
must be dismissed with costs. 


The appeal was accordingly dismissed with costs, but leave was granted 
to appeal further. 


RTI 
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COMPANIES MEETINGS AND REPORTS. 


BRITISH ALUMINIUM O0. (LTD.)—The trading profit for 1912, together 
with interest and dividend on investments and deposits and the revenue 
derived from Kinlochleven and Foyers estates, &c., is £194,823. 15s. lld., 
making, with £4,001. 13s. 10d. brought forward, £198,825. 9s. 9d. After 
providing for income tax, legal expenses, bad and doubtful debts, depre- 
ciation of investments and proportion of profits payable to directors 
(£17,420. 15s. 7d.), paying the prior lien debenture interest (£40,000) and 
debenture stock service fund (£43,223. 17s. 7d.), placing £40,000 to re- 
serve for depreciation, and carrying £30,000 to reserve account, the 
directors recommend that a dividend of 6 per cent. per annum (less tax) 
for the vear be paid on the preference share capital, leaving £10,206. 125.7d. 
to be carried forward. The aluminium works at Vigelands, near 
Christiansand, Norway, previously controlled by the Anglo-Norwegian 
Aluminium Co., have been purchased by this company. Part of the price 
has been paid, and the balance will be paid during the present vear. 
These works, which will add considerably to the company's productive 
capacity, are now in full operation. The company has also acquired an 
interest in a works for the manufacture of alumina, to augment the supply 
from the Larne works. ‘The output and sales for the year were greater 
than in any previous year. "The prices obtained were low, owing to the 
keen competition of foreign producers, but prices for the present year 
show a material improvement. The demand for the metal continues to 
increase, and the sales made for the present year are encouraging. 
Arrangements have been made to acquire suitable land and buildings at 
Warrington (Lancs.), which will be equipped with rolling pnt to meet 
the increasing demand for finished material. No further progress has 
been made with regard to the Orsiéres power scheme, but the company’s 
rights and interests are properly safeguarded. 


BRITISH L. M. ERICSSON MANUFACTURING CO. (LTD.)—The tenth 
ordinary general meeting was held last week, Mr. W. M. Crowe presiding. 
The chairman said this was the first time the directors had met the 
shareholders. Formerly the company was a private one, and was 
practically held by two of its shareholders—the National Telephone Co. 
and Messrs. Ericsson, of Stockholm. The accounts showed that the result 
of the year's working had been exceedingly good, particularly in view of 
their experience of 1912. Strikes and the National Insurance Act, which 
alone cost them many hundred pounds a year, had all to be met. Then, 
again, the company's chief customer in this country, the Postinaster- 
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Hall, Bayliss & Co. v. Boddam. 


At Clerkenwell County Court last week plaintiffs sought to recover from 
Col. Boddam £6. 1s. 9d., being half agreed cost of making an electric water 
heater. Defendant counterclaimed for £20 as the heater was not of 
proper material or manufacture. 

Mr. HALL gave evidence as to defendant agreeing to share the cost of 
the model and to pay half the cost of tests. Witness handed defendant's 
specification and drawings to an electrical engineer. The apparatus was 
completed and there was no complaint whatever that it was improperly 
made. Defendant was to pay half the cost of the apparatus in any event. 
It was not of commercial value. "There were alterations made as between 
the electrical engineer and defendant. Some of the alterations made by 
the engineer effected a great improvement in the apparatus. He knew 
defendant was in close touch with the engineer and any alterations that 
were made were agreed to by defendant. 

The Electrical Engineer who executed the model said he made no altera- 
tions that were not agreed to by defendant. In his opinion the apparatus 
was quite useless commercially by reason of the great consumption of 
electric current. It was not better and not so good as many water-heating 
apparatus now on the market. 

DEFENDANT, in his evidence, said he never agreed to any alteration in 
the drawings and specification except that he allowed ** a different resister 
bar to be used and a cheaper wire." When finished he found that the 
alterations made it commercially of no value. The alterations included 
putting a tin jacket on instead of & copper one and not putting switches 
to the automatic valves for filling and for switching on the current, which 
was (defendant said) the whole value of the apparatus. The testing gave 
18 gallons of water for 4 units of current, and that was double what any 
electric heater did at present. The arrangement with Mr. Hall was to 
make the apparatus with the option of buying the licence. If he did not 
take up the option of making it he was to be the loser. He (defendant) 
did not agree to pay half the cost in any event. 

His HoNovuR held that plaintiffs were entitled to recover on the claim 
for £5. 16s. 6d. With regard to the counterclaim that was a whole mis- 
conception ; one man could not say that another one must exercise an 
option, Judgment was then given for plaintiffs on the claim and counter- 
claim. 


Il 
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General, did not put through so many orders during 1912 as he did 
during 1911. He was glad, however, to say that 1913 had started well. 
There is any amount of work to be done in this country in connection 
with telephones. One thing I regret, and particularly for the sake of our 
own company, that the Postmaster-General has decided to continue the 
policy of the National Telephone Co. and withdraw the hand micro- 
telephone from use in this country. While we are withdrawing it other 
countries are installing it. France, for instance, within the past six 
months has made the hand micro-telephone the standard. He might 
add that the company were making all classes of telephones that were 
being used by the Post Office. In regard to the accounts there is one 
important point I should mention, namely, that although we have a 
valuable good will and valuable patents, having the right to all the patents 
taken out by Messrs. Ericsson of Stockholm, no amount stands on the 
books for these. We have cash in hand amounting to £68,000, which is 
£18,000 more than would be required to pay off the whole of the debenture 
issue, and when this £18,000 is added to the value of the stocks in hand 
we get £111,300, or more than enough to cover the whole of the preference 
issue. This is without touching the fixed assets amounting to £96,600. 
The stocks on hand are practically all made under firm orders, and therc- 
fore are as good as liquid cash. Sundry debtors, amounting to £26,900, 
are £7,700 more than necessary to pay off the sundry creditors. The 
bad debts last year amounted to only £20. Net profits last year were 
£18,562. 13s. 3d., and the directors recommend payment of the 6 per cent. 
preference dividend, a dividend of 8 per cent., tax free, to the ordinary 
shareholders, and carrying forward £5,939. 193. 7d. 


CALGARY POWER CO. (LTD.)—The gross earnings for the past year 
were $191,846 and the net carnings $151,707, increase of 80 per cent. and 
91 per cent. respectively. After deducting interest charges ($89,757) the | 
balance ($61,949) was transferred to profit and loss account. During 
the year a second transmission line was put into operation between the 
Horse Shoe Falls plant and Calgary. The construction of the Lake 
Minne wanka storage dam was completed in June. The demand for power 
during the year exceeded. the most sanguine anticipations and it was 
found necessary during the summer to provide for an addition of 6,000 n.r. 
to the capacity of the Horse Shoe Falls plant. Orders for the additional 
equipment were placed, and the new unit will be ready for operation in 
June next. Even with this addition, the extraordinary expansion of the 
City of Calgary has led to a demand for power which all the available 
resources of the company and of the city's steam plant are inadequate 
to meet. The directors have decided to develop another of the company's 
water powers at Kananaskis Falls, which will double the company's 
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present minimumi - capacity -at An^ estimated! expenditure of under | 1,852 new poles were erected and 409,066 lb. of wire with 114 trans- 


$1,000,000. 


' COLNE & TRAWDEN LIGHT RAILWAYS CO.— At the meeting last week. 
the directors reported that 2,566,942 passengers were carried during 1912, 


- air increase of 122,485 over- 1911. - A dividend of 6 per cent. on the pré- 
. ference shares was declared, and £3,264 was carried forward. | x 


.| GREAT SNORTHERN) TELEGRAPH CO. (LTD.)—At the general meeting, 
_ which will be held at Copenhagen on April 26, the board will propose to 
: pay a total dividend and bonus of 20 per cent. for the year 1912, including 
, the 5 per cent. already paid, and to transfer to reserve and pension funds 
, the usual amounts besides an extraordinary endowment once for all to the 
- last-mentioned fund. AES 


ISLE OP WIGHT ELECTRIC LIGHT & POWER CO. (LTD.)—.\t Dec. 31 
“Jast; the equivalent of 24,8778 c.p. lamps was connected at Ventnor and 
Bonchurch (against 24,570 in 1911), 23,684 in Sandown and Shanklin 
(against 22,283), 48,611 in Newport and Cowes (against 43,005) and 
28,283 in Ryde and St. Helens (against 26,129), a total of 125,455 8 c.p. 
. (against 115,987 8e.p.). The result of the year’s trading (including 
: £2,114. 19s.: 3d. brought forward) is a profit of £16,280. 8x. 5d. After 
, paying interest on debentures and loans (£4,486. 15s. 3d.). and 5 per eent. 
; dividend on preference shares (£2,500), the balance is £9,299. 13s. 2d. The 
directors propose that a dividend at the rate of 2 per cent. per annum be 
paid on the ordinary shares, that £3,500 be placed to renewal fund account, 
` and that £1,000 be plated to reserve, leaving £2,799. 135. 2d. to be carried 
forward. | 


JARROW & DISTRICT ELECTRIC TRACTION CO. (LTD.)—The accounts 
‘for 1912 show an available sum, after providing for debenture interest 
cand placing £700 to renewals account, of £2,867, from which the directors 
have declared.a dividend of 2 per cent. and added £1,025 to depreciation 
_and reserve, leaving £843 to be carried forward. 


, NEWMARKET ELECTRIC LIGHT CO. (LTD.)—At the meeting last week 
.the chairman (Mr: F. E. Gripper) said the directors recommended .a 
dividend of 4 per cent. (the same as in 1911), that £700 (against £050) be 
carried to reserve for renewal of plant, and that the balance (£61 odd) be 
carried forward. He stated that the revenue had increased by £300, 
but expenses had increased by £158. MS 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—The directors 
report that, although the operations of the year 1912 were somewhat 
. seriously affected by the coal strike, which caused a lessened demand for 
. current and a considerable increase in the price of coal, the units sold 
“during the year showed an increase of 5,319,081 over 1911, and reached a 

total of 19,689,656. After payment of all working expenses and interest 
: on prior lien debenture stock, and making due provision for depreciation 
,of new plant, there remains a fairly substantial surplus, which will be 
utilised in discharging the indebtedness to certain consumers of the 
Treforest Company. ‘The application in 1912 for a provisional lighting 
.order. for the district.of Llantwit Fardre was successful and a supply.is 
‘now being given in that district. 
‘area is developing satisfactorily. 


TRAMWAYS & LIGHT RAILWAYS ESTATES CO.(LTD.)— l'he total revenue 
‘for 1912 was £735. After deducting expenses and applving £100. in 
reduction. of ‘goodwill account, the surplus was £432, which, with £206 
brought forward, made £638. The directors recommend payment of a 
. dividend at the rate of 23 per cent., leaving £262 to be carried forward. . 


VICKERS (LTD.)—The directors’ report for 1912 states that all depart- 
ments have contributed to the improvement shown over 1911, and have 
continued to work at full time throughout the year although, by various 
additions, the capacity of the works has been notably increased, Both 
the foreign business and the business of the subsidiary companies have 
been]argely extended. The great expansion of the business in recent years 
has entailed heavy capital expenditure and this has led the directors to 
recommend the shareholders to increase the ordinary share capital. After 
providing for debenture interest and for depreciations, the profits for the 
year were £872,033. 7s. 10d., making with £205,031. Os. lid. brought 
forward £1,077,064. 8s. 9d.  Deducting the interim dividends paid in 
August (23 per cent. on the preferred 5 per cent. stock and 5 per cent. 
preference shares), and ls. per share on the ordinary shares, the dis- 
posable balance is £856,751. 18s. 9d. The directors recommend final 
div dends of 2} per cent. on the preferred stock and preference shares and 
„ls. pier share on the ordinary shares, making (with the interim dividend) 
2s. per share, or 10 per cent. for the vear, and leaving a balance of 
£636,439. 8s. 9d. Of this amount the directors have placed to credit of 

‘works extensions account £200,000, and to reserve £200,000, leavin gto be 
carried forward £236,439. 8s. 9d. 


. WEMYSS & DISTRICT TRAMWAY CO.—For the past vear the profit, 
'togetlier with the balance brought forward, after providing interest on 
‘debenture stock and writing £1,000 off account for betterment of the 
, undertaking, amounts to £3,643, and this has been applied in paying the 
dividend on the 6 per cent. preference shares, £896 being carried 
‘to reserve, The board are considering the question of doubling certain 
‘portions of the track with the view of expediting the service to Kirkcaldy. 


WINNIPEG ELECTRIC RAILWAY CO.—The report for 1912 states that 
‘the gross earnings were $3,765.384, against $3.829,749 in 1911. After 
| providing for.the percentage of earnings accrued to the city and interest 
‘on bonds, the directors declared four quarterly dividends amounting to 
: $720,000, leaving a surplus of $474,403. 
- were laid, and 33 double-truck closed motor cars were put into service. 
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The supply of current in Caerphilly. 


Over 9 miles of new track. 


formers put up in extension of the company’s light and power distribu- 
tion system. A transmission line (44 miles long), with transformers, to 
serve the plant of the Canada Cement Co., and the new industrial town 
site in the municipality of Assiniboia, was constructed, while three new 
motor-generator sets were installed. 
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NEW COMPANIES, STATUTORY RETURNS,&c. 


NEW COMPANIES. 


. "DER" TRADING SYND. (LTD.) (127.871.)J—Reg. March 19, capital 
£1,000 in £1 shares, to deal in electric light and other lamps and globes, 
wires and other accessories and fittings; to manufacture electric and 
other clocks, accumulators, &c., and to adopt an agreement with J. R. 
Gault. Private company. First directors are : A. E. Derry. J. R. Gault 
and Dr. S. G. Rumschiysky. 

EASTERN BLECTRIC OO. (LTD.) (127,767.)—Reg. March 14, capital 
:£2,000 in £1 shares, to take over the business of electrical dealers and 
manufacturers carried on as the Eastern Electric Co., and to adopt an 
agreement with C. E. H. Walter and €. Midworth. Private company. 
First directors are: €. E. H. Walter and C. Midworth (both permanent). 
Reg. office: 11, Queen Victoria-strect, E.C. 


ELECTRIC ZINC CO. (LTD.) (127,838.)—Reg. March 18, capital £2,000,000 
in £1 shares (400,000 preference), to acquire, work and exercise patents, 
‘inventions and secret or other processes for the extraction of zinc and 
.other metals from their ores, slimes or other compounds by the applica- 
‘tion of electricity or otherwise, to grant licences in respect thereof; to 
carry on the business of electricians, electrical and mechanical engineers, 
‘suppliers of electricity, contractors of and dealers in all kinds of apparatus 
-and things required for or capable of being used in connection with the 
generation, distribution and employment of electricity, smelters, mining 
‘chemists, &e.. Reg. office : .5, The Sanctuary, Westminster. 


PARANA POWER SYND. (LTD) (127,747.) Reg. March 13, capital 
£10,000 in £1 shares, to acquire shares, debentures and securities of tram- 
way, light and power companies in Brazil or elsewhere, and to adopt 
an agreement with A. J. Byington. Private company. First directors 
are W.. J. Sampson and J. M. Tolley. Reg. office: 4, London Wall- 
buildings, E.C. 

REFORM LIGHTING CO. (LTD.) (127,914.)—Reg. March 20, capital £3,000 
in £1 shares, to take over the business of electric lamp manufacturers 
carried on as the Reform Lighting Co. Private company. 

" SOUTHERN BRAZIL ELECTRIC CO. (LTD.) (127,856.)—Reg. March 18, 
capital £1,000,000 in £1 shares, to acquire shares, debentures and other 
securities or any interests or participations in any companies, corpora- 
tions or firms earrying on tramway, light and power works, &c., in Brazil 
or elsewhere, to carry on business as electrical and hydraulic engineers, 
&c., and to adopt agreements with A. J. Byington and the Parana Power 
Svnd. (Ltd.) (vendors), for the acquisition of shares, properties, businesses 
“and rights referred to therein.’ The first directors will be nominees of the 
vendor syndicate or directors or shareholders thereof, or otherwise inter- 
ested therein. 

d STATUTORY RETURNS. 


ADELAIDE DEVELOPMENT CO. (LTD )—According to return to Dec. 31, 
1912, the capital is £42,500 in £10 shares. All shares taken up; £10 per 
‘share called up on 3,700 and £3 on 250 shares; £37,750 paid; £3,000 
considered as paid on 300 shares. Mortgages and charges: nil. 
CENTRAL ELECTRIC SUPPLY CO. (LTD.)— The capital in return to Feb, 
18 is £100,000 in £5 shares. All shares taken up and £100,000 paid. 
"Mortgages and charges : £450,000 4 per cent. guaranteed debenture stock. 
ELECTRIC OZONE SYND. (LTD.)— In return to Nov. 19, 1912, capital is 
£12,000 in £10 shares. All shares taken up and £11,930 paid, leaving £70 
‘in arrears. Mortgages and charges: £9,572. l6s. 5d. > 


RECEIVERSHIPS. 

. FOSTER ENGINEERING CO. (LTD.)—Notice of appointment of W. 
‘Nicholson, of 12, Wood-street, Cheapside. E.C.. as receiver, on March 6, 
1913, under powers contained in debentures, dated Nov. 13, 1912, has 
been filed. l 
. INSULATORS (LTD.)—Notice of appointmentof G. Bowers, 699, Ashton 
New-road, Clayton, on March 7, 1913, under powers contained in deben- 
tures dated Feb. 4, 1913, has been filed. 


CITY NOTES. 


MEMORANDA (March 27).— Bank rate 5 per cent. (since Oct. 17, 1912). 
Price {of silver, 26}d. per oz. Consols 743—74% for money and for 
account. Consols Pay Day, April 2; Stock and Shares Continuation 
Days, April 9 and 23. Ticked Days, April 10 and 24. Pay Days, 
April 11 and 25; Mining Shares Oarry Over Day, April 8. 
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LIMA LIGHT, POWER & TRAMWAYS 00.—A dividend of 1} per oent. has 


-been declared.(in Lima) for the final quarter of the year 1912, 0... 
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Electricity Supply. 


£ E s.d. 
Aberdeen Corporation. ....| Mar. 19 | -1,372 | + 185]-42 AQ2 

*Atrdrie. **.999060€(909$00(9200€9020€9 iT) 14 3 0 7 11 3,139 +. ‘Bournemouth & Poole Elec. Su». Ord... .. 9 —10} 5 4 9 Mar, Sep 
Anglo-Argentine eccccc]|í2008 m 18 56,305 + 4,184 li 608,937 + - Do. 4} per Cent. Cum. ‘Pref. eeoeessece 8 —94 4 14 9 Feb, Aug 
Ashton-under-Lyne .......| 15 403 | + 2| 51 21,499 |+ i Pref 516 0| Feb, Aug 
AyrCorporatlon...........| 4 22 212 | + 44 13,707 i+ 3 411 6 Jan, July 
Barns! amsley ...eseccessocoooo T) 14 203 EZ 26 - "hl M 2,132 + § 5 0 arch ... 
Barrow *909069*90*92900009250929* »9 14 327 +4 11- 3,406 + Do. 7 . e ee 3 17 9 Mar, Sept 
Bath Electric Trams, Ltd.. » 1.9 685 | + 61:12 8321 i+ . Central Elec. Sup. Co. 4% Guar. Deb. Stck.| 95 —98 |4 1 6 une, Dec 
Birmingham Corporation... | » I3 | 11,0032 | + 1,271771 51 557,255 |+ Charing Cross (W. End & City) El. Sup. Co. "E 5.26 eb, Aug 
Birmingham & Midland ... [05 14 + 15] n 9,921 i+ Do. 4$ per Cent. Pref. ....... eere 4 = 4 14 9 eb. Aug 
Bl D PEOS te: ee ee ee ; 4 fe. " . po 4 per Cent. Deb. Stock (red.) ...... 91] —' 4 5 6 Jan, July 
Blackburn Corporation.... » 19 1032|-4- ^39 $351 60,436 i+. ue. por per Cent. Deb. Stock (red.)......| 100 —102 | 4 8 0 ; 
Bolton Corporation .......| , 23 3,071 | + 903| 5I 131,836 {+ ty B emi 44% Cum Pref...| 33-44 | 5 2 6| Jan, July 
Bombay *.099900029€908€90209260609*9 Feb. 20 3,288 + 120 8 23,401 + t Chelsea ectie Supp y Ord. .. «250200299 44—5 5 0 0 eee 
Bournemouth Corporation .| Mar. 19 | 1,602! + 81 | 150 91,755 |+ 4h per Cent. bas. Stock (red.) ....| 96 —99 | 411 O| June, Dec 
Bradford Corporation ..... : MO T T ER ts Supp. Corr. ist Mort. Db. | 8) —92 | 417 9 ae 

Brighton Corporation .....| ,, 23 + 179 | 5I 50,554 |— 769 (ty of jv Electric Lighting Ord. xd 
Bristol Trams & Carriage...| ,, 21 6,701 | + 1.005 | IIl! 76,860 i+ 6,839 and bonus ....... eere iens l6 —173 |5 3 O | Feb, Aug 
Burnley Corporation. RETETE » 22 1,816 | + t 484. |' 30 * 42,910 T 2,477 tDo. 6 per Cent. Cum. Pref. ....... ee. 12 —13 412 3 an, July 
Burton Corporation .......| » 23 274 | + 17 5! 13,865 |— -429 Do. 4 3 Oj June, 

. Bury Co ration......0.. » 23 1,500; + 288| 51 ,956 |4- 1,128 4 8 0| Jan, July 
Calcutta Tramways Co. ...| , 22 |R62,068 | --R2,488 | .. vi E 5 6 O| Feb, Aug 
Camborne-Redruth .......| » 22 1 + 10| 12 1,560 I+ 137 $5.0 0| Mar, 
Cardiff Corporatlon........ i e 3 E E T 4 5 0} Jan, July 
Central London Railway ees T 22 4,680 - 225 12 64,67, + 4 Do. Second Deb. Stock. -99.0299* MS . 99 —102 4 8 3 y, Nov. 
City & South London Rly. .| , 22 2,838 | — 466" 12 oy — 4 Edmundson's Elec. Corp. Ord........... = T Jane, July 
Cork Electric Trams Co....| » 20 483 | — Il 4918 |= Do. 6 per Cent. Cum. Pref. ...... +006 - 610 0 | May. Nov 
Croydon .......... een ` y Em " sis s Do. Tine Cont IM Mori Dan: (red)..| 81 —8 57 0 July 
Devonport & Dist. Trams .| 5, 44 495 | — uim 5,263 |+ Folkestone Pct Su ply Co. Ord. -.. i 5 17 6 | April, Oct 
DoverCorporation.........| » 15 194 | + 5| 50 11,826 ;— Do. S per Cent. Cum. A 44—5 4 17 6 | Mar, Sept 
Dublin & Lucan Railway : » 2l 141 | + 3| 12 | - 1,4 i+ Do. 4$ Ist Deb. Stock (od ......| 92—92 |4 18 Q| Feb, Aug 
Dublin United .......... » 2l 5316| — 245, 12 61,885 |+ Hove Electric LEM uA XR IKE 7—8 512 6 April, 
Dudley-Stourbridge .......| 4 14 840 | + 78] 1! 8,630 |+ Isle of Wight E. Deb. Stock ..| 89 —91 | 5 1 0 
Dundee Corporation ......-/ » 19 1,127 | + . 25]. 4 93,426 |+ 1,772 f Kensington & Knightsbridge Ord. ......| 7}—3 512 9 Feb, "Aug 

t Ham Council......... 1,140 | + 98 |: 51. 55644 |— 80 Do. 6 per Cent. Ist Pref. ............ 5—5} 15 9 0 Jan, July 
Exeter Corporation .......| » 2l 272 | t 9| SI 16,222 |— Do, 4perCent. Deb. Stock (red. )uses 90 —33 |4 6 0 wè 
Gateshead & Dist. Trams.. » I4 1133 | + 139] 11 11,173 |+ 766 Kensington & Kngtbg. Co. & Notting Hill 
Glasgow Corporation .....| , 221 19,541 | + 627| 42 802,412 |+ 7,324 Co. £ Sint Station) 4° Deb. Stock (red.)..] 91 —94 | 4 5 O| April, Oct 
Glossop Trams ...........| » 22| . J34] + 64 | 12 1,456 i+ l 96 ec. Power Co. Irred. Deb. Stock ..| 76 —8) | 5 12 6 | Jan, July 
Gloucester Corpn...... uus s is $ m" p s 1/6 t London Elec, Supply Ord. ... -.. «eec 1j -1i 400 ar, Sept 
Oravesend-Northfleet —— » ‘14 212 | + 16| .11 2157 i+ $| 3/0 ie 2 per one Pref. .ssccccocvccepeo) 46—5SE, | 9 14 O| Mar, ser 
Great Northern & City Rly: » 22 1,289 | — 434 12 18,268 |— 2,624 4% red Cent. 1st zo D e| 9) 93 | 4 6 0| Jan, July 
Greenock & Port Glasgow.. » (14 758 | — 26 l ,580 I+ 352 5| 2/0 Metropol n Electric Supply ore 31—1 SCO pril, Oct 
Halifax Corporation.......| » 18 1,786 | — 27. 101,209 .-- 3,342 5, 2/3 | Do. per Cent. Cum. ee —— 4$—t§ |'417 3| Jan, July 
Hastings Elec. Trams Co.. » 20 73 + 30 | 12 8703 I+ 98 4 Do. i per Cent. Deb. Stock Ist Mort... 97 —10) | 4 !0 O | June, Dac 
Hong Kong..... ees » 22| $8,734 | —$2204 | 812 | $35,983: |— $39,064 ||| St 13 Do. 34 per Cent. Mort. Deb. Stock red. ) 8t —35 |4 1| 3| Jan, July 
Huddersfield Corpn........| » 15] 2,004/ + 135] 50 | 100,664 |+ 4,084 TP Midland ec. Corp. forP.D.4$ Ist Mort.Debs| 93 —10114 9 0 - 
Hull Corporation .........| », 22| 3,125! + 285] SI 153,342 [+ 2,753 || St | 44% | Newcastle & District E. Lu 4} Mt. Db. St. 82 -3> |5 4 9 MS 
Ilford District Council .....] , 22 451 | — il 5l 23,765 |— 3,130 5} 2/6 | Newcastle Elec. Supply 5 per Cent. non- 
peston District TAN e|» 19 120| + 70] St 5,777 |— Cum. Pref. 4... esee ccococel 44-48 | 5 2 6| Feb. Aug 

pswich Corporation.......| , 22 424 | + 79 | 5l 22022 |. ES Do. per Cent. ist Mort. Deb. ......| 95 —98 |411 9| Jan, July 
[e a Thanet Co..........| », 22 464| + 185] 24 7,825 |+ 95 | North Metro. Elec. Power Sup. 5 Morts...| 92$ —1024| 4 H 6 we 
Jarro aseko] x 4 134 | —= dk 11 1,297 |+ 10; 6/0 | Notting Hill E. L. Co. 6% Non. Com.IPref. 9-100 | ST 6|» .. 
Keighley Corporation Me v m x m : oe 4/0 TORTA Electric Ord. .esesesesosecese.e] 5E} |514 O| March .... 
Kidderminster & District.. » 14 92 | + 24.11 945 |t H. 4% Deb. Stock .ssssev. coveceee] 57 —9I 4 80 zs 
Kilmarnock Corporation. ..| ,, 22 157 + 29] 44 7,226 |— 5 se James & Pall Mall Elec Ord. esses £i - 511 O| Feb, Aug 
Kirkcaldy Corporation..... = " xe M 5} 3/6 DE dd Cent. Pref. .s.., v | 6Gi—7} | 4 16 6| Feb, Aug 
Lanarkshire Trans Co. ....| , 22 1,544 | + 437] ii | 17,594 |+ 1,589 ||, St. | 38% Sf per Cent. Deb. Stock (rod) ....| 84 —S 406 jan. July 
Lancashire United.........| 4, 19 1311| + 206] 1 14,791 |+ 1.132 2/0 Smiibnel Market Electric Sup. Ord. .,.. i—i} | 8 16 0 OD. ues 
ington eeeressenece e oes oe ee ee . 4 E Do. london NOE siii Ord.. eeeeees xl E^ $ p : April ee@ce 
Leeds Corporation......... d». 22 7,707 | + 651 51 396,706 |t 14,212 st Mo tock (red.) -....... = 2 ee 
Leicester Corporation .....| ,, 22] 2,768] + 355] 12 30,718 |+ 1,403 1| 0/8} | South Metro. Elec. Lt & Power 96 ak Prot] 14-14 | 518 0| Feb, Aug 
Leith Corporation.........| 4, 22 — 40] 1144 29,761 |+ 1,030 1| 0/7} | Do. 6 per Cent. 2nd Pref. ;...........| 43-2 3 6 6| Feb, Aug 
Lincoln Corporation. ...... ; Mi ; vs vs l St. | 44% | Do. 4} Ist Deb. Stock (red.) resesecose] 90 —32 |411 07} April, Os 
Liverpool Corporation. s... " ; s M : Urban Electric Supply Ord. ,...... i3 E Api, Ost 
Liverpool Overhead Rly....| ,, 23] 1,456|- 32] 12 18,950 |4- 1,266 5% 5 per Cent. Cum. Pref. ex 3/- in Certs} 2 —3k 3 5 0 1, Ost 
Llandudno&Colwyn Bay Ry.) ,, 21 215| + 60 | 16 2480 |+ 268 ||| St foe Ad per Cent. Ist Mort. Deb. ......| 85 —83 |5 2 Q0 | April, Ost 
London County Council ... » 12| 40,6074 | — 2,487 | 149 [2,070,428 |— 99,524 1! 1/1} t Waste eat & Gas Elac. Gen, Stations .. 1 —i} 7 2 0 | May, Aug. 
London Elec. Ry. Co......| , 22| 131!70| — 1,075| 12 175,240 |— 2,400 5/6 | Westminster Elec. Sup. Ord......,...... 8} — $12 5| Mar, Sept 
London United...........| ,, 22| 5605| + 148| 12 64474 |+ 2/3 | Do. 4% per Cent. Cum. Pref ..........|. 4§—5 4 8 0j| Jah, Ju 
Lowestoft Corporation..... s re 2s m . ie ud ; ej: 
a t ee e P s m eg wow * t i i ! 2 í 
anchester Corporation ...| ,, 22] 16816| +  669| SI 856,831 |+ 32,24 EE : X | 
MENS UIN i dope. a a2 2.198 t l E ! : 12 To T I Electric Railways and Tram ways, 2 e[ T ,. 
Metropolitan Dist. Railway. » 221 12,615 |] +, 287] 12 158,472 |+ 6,1 .. | Bath Elec. Trams Pref. Ord. .....4...... - T April .... 
Metropolitan Elec. Traa: ej » 14} 8531| —; 10] 1 87463 |+ 1,975 0/6 | Do. SperCent. Cum. Pref. J....:.2..| | fk 636 Ja July 
Middleton ............... | ,, 14 293 | — 14] Il ,040 |- 176 4 Do. 4j Ist Mort, Ds. Stock [red.p....| 76 —Bl | 5 11 0 1, Ost 
Nelson Corporation .......| , 22] © 229} + 37 5l 9,994 |t 769 4 B'ham Dist. Power & Trac, 4} Ist Deb: Stek) 89 —91 | 4 :8 O | Jan, July 
Spe Dyno Corpn..|- , 22] 4664| + 612, 52 | 228.859 |+ 10,099 Bristol Tramways & Carriage Ord. ......| 6 —5} | 6.3 0 Aug 
Newport (Mon)...........|] , 22 736 | +. 188| Si 36,493 |t 737 10| 4 Do. Cum. Pref? ../.. Jaadesesecacete 4—7t | §..3.0 
Northamp ton Corporation . ». Pal 510 | + 30 | 150 27,2284 | 285 [| St. | 4 Do. 4perCent. Debs...’.. TE 102. —102 | 3 18 6 Feb, " Aug 
Oldham ‘Ashton & Hyde...|: , 14 574 | — 3| H 5,9335 |+ 295 neos pota Biectne Trartong GP Ord.NonCum|  9.—1] |. |... Juns, D% 
Oldham Corporation. #0 @) ere 2 9 24 2,740 + 795 52 107,084 + 6,720 oo os Def. Ord. St. .' care sd sete eertcccbce 3}-—-54 | -9 | ee 
Perth (N.B. A enon: se| » 19 152 | + 9| 44 7362 |- 33 696 ` 6 per Cent. Cum. Pref. .....:....| 858-33} | 6.16 $ | Feb, Aug 
Perth (W.A.) Elec. Trams.. » 21] 2103|-- 197| 12 24,861 |+ 2,510 ss Do. 7 pet Cent. Non Cum. Pref. .;..1.| 34 —37. |. .. và 
Petarbaro iah N ET 12 | +. 2| 1 1,234 i+ -45 5% | Do. 5 pet Cent. Perpetual Debs. .;....| 91 —95 | 5 4 6 | April, Ost 
Portsmouth Corporation...| ,, 15 1,691 | — 13} 50 103,225 |— 4,064 44% | Do.’ 4} per Cent. 2nd Dəb. Stock ......|. 75 —73 | 5.14 0 | May, Nov 
Potteries ..............- » (14 2,077 | + 646] Il 21,416 |+ 1,966 3% | Central London Ordinary Stock ........| 73.3). | 345 0| Feb, Aug 
Preston Corporation....... e sts Kaje i — ee, 1% Do. 4 per Cent. Pref. Stock ...4...4..| 183 —35 | 4 14 0 , Aug 
EO Am Corporation ...| „ 19 870 | +. 301 | i59 40,803 {+ 6,223 4} Do. 4# per Cent Pref. ..............| 106.—193 | 4 3 3 2s 
rd Corporation’. (EEEE H] »» 14 51 T 3 It 540 + 29 Do. De Stock adu ses we bat oe’ 73. —3) 2 10 0 Feb. "TIPP 
Salford rporation .......| ,  21| 5446/+ 83| 51 | 254662 |+ 6,185 4 Do. 4perCent. Debs...............-.|. 93 —10)| 4 0 0 | Jan, July 
Shanghai ................ ; i? : a i3 2 18% at a mith London Riy. Goa. Ord. eer] © s. 311 6| Feb, Ai 
Sheerness ...............| n 14 44 | t 6| il 478 |t 3 5 qid Cent. Perp. Pref. (1891) ..:.| 9? —102| 4 !3 O | Feb, Aug 
Sheffield Corporation ET nw 4 7,106 | + 1,082 | $52 355,914 |+ 20,742 5 Do, (1896) ...... eere pros] 92? —102/| 418 O | Fab, Aag 
Singapore Trams eeeereser iy) 22 $11,506 = $793 12 $136,780 + $11,122 5 Do.. HAE. e9eéenoooceccoccescqetqeo 97 —123) 5 0 0 Fad, A1g 
South Metropolitan ....... » 14 2 — 6? li 7,421 |+ l 59 Do pesi cosososesosonesocorecoss 95 —)3 ` 5:2 0 | Feb, Aug 
South Staffs .............| n 144| 100|-—  43| tM 10274 |+ 1,174 4 r Cent. Perpetual Debs. ...:..| 95 —33 | 4 I 9 | May, Nov 
Southampton............. ee ws . T " NET 6 Dublin ‘United Trams, 6 per Cent. Prof. . 11$—121 | 4 14 0 | Feb, Aug 
Southend Corporation.....| ,, 19 $59 | + 69 | Si 38,068 {+ 4,500 10; 5/0 | Gateshead & District Trams hee sesoses) 9— 7/76 T 
Southport Tramways .....| „ l4 252 | — 2| it 2,506 j+ 178 -» | Gt- Northern & City Pref. Ord. ........|  2t—2 xs 
Stalyb' dge Hythe,&c., JtBd| , 22 833 | + 202.| 5l 31,2284 |— 4,176 1| 73 7 7 '6| Mar, "Sapt 
Stockport ...........-| s 21] 1,420] + 282| 5! | 62839 |+ 3,012 |f se | 44% |$ 2 0| Apri, O 
Sunderland Corporation....| ,, 23] 1,405 + 28| 51 65,870 |+ 163 | 10) .. BENED Mar, "Sept 
underland District ......| ,, 19 516| + 136] 20 10,092 |+ 1,191 zs M cod Mar, Sapt 
wansea Trams ..........| 5, 14| L212| + 140] 1l 11,93t j+ 554 || St. | 4496 5`8 6| Jan, July 
Swindon Corporation......| „ 19 146| 4- 31] 50 7,841 |— 277 /6 4 15 0 | Mar, Sspt 
Taunton .......... | n»n 14 41} + .2| 1l 447 |t 29 [| St. | 4% 4 per Cent. Deb. Stock eese. e| 79 89) |5 0 0 an, July 
Tynemouth and District ..| p 14 165|— . 6| t 1,647 |+ 22» || 10| 6,0 | Lanarkshire Tramways ........... e 94—104 | 518 6| Feb, Aug 
wae Tram Co. ...... . ss ; RA is 5 Lancs Utd. Trams 59$ Prior Lien Deb. Stk| 73 —3) | 6 5 0 Jan, July 
allasey Corporation ....| ,, 22 998 | — 85 | 51 55.693 |— 227 | St. | 4 London Electric 496 Deb. St ese 91-95 |4 3 6 ae 
Walsall Corporation .......| ,, 22 608 | + 114] 12 6,878 |+ 412 T St. | 4 Do. Mi Pref. .cceccsorccccesccosess) 219—277 15 2 6 v 
Warrington Corporation...) ,, 13 |^ A43 | T 24| 50 21,696 |4- 1,413 10| .. | London United Trams, 9596 Cum. Pref. ..| 4[-5/ "| e js n 
West Ham Corporation....| ,, 20 2,226 | + 195 | $51 133,146 |— 3,759 || St. | 4% | Do. 4 per Cent. Ist Mort. Deb. Stock 61 —537| 518 0 aa, Jaly 
Westan-super- are. @eevarve » 14 28 + 4 11 264 oe 3 ee Mersey Con. Ord. St Bee a e a oe 4-6 7 7 E l Feb, Aig 
Wolverhampton Co. ...... » 14 494 | + 38| ll 5,0079 i+ 470 6d. | Metropolitan Elec. Tramways Ord cassee) | HN | 516 9 - 
, Wolverhampton Corpn....| ,  19| 1049| + 16] .. M" és 0/6 | Do. Sper Cent. Cum Pref. ...5..-2..| - #- "16 3 0j Feb, Aug 
ea *o6*0*900662022€9c€ ry) 14 244 — 3 11 2,910 + 48 96 Do, Spe Cant t Deb. Stock.» ceca sm e» 8 -r 2 4 17 3 Jan, July 
Meis c MD arm | D | SS EE Rin THPT 
Trams MALLA (Ji 9 LI St. 6 *. ug 
Yorkshire Wolles District! ,, 14 1,072 + £52! 11 11,493 '4- 976 ` 


l(a) These -omparisons are with the corresponding period last year, ^ * Partly electrical, 
., Miras 2days « i. Minus 3 days; i Pius 3 days § Plus 2 days, 
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ELECTRICAL ‘COMPANIES’ SHARE LIST -Contin 


* 
NAME. wea. yan Cant. 
pee .Mar.96 | Yumpep_ NAME. 
ectric ailways andTramways—|Co 
^ Movers Riy. Surplus Lands : ate ined, r F e 
ence ."""9^* 
Eag B roata orma] i EHE I Mene 
nv eece 
St Do. Sipo Cont Debenture Mks << oes | 44s eT C Rs $9004 pr Cant eiui Ier 
et [Do 34 per Cent. “ A " Deb. Stock .... 84 —36 |4 1 6 +o. P Com Hed NI 99 47 0 
St | 445% etropolitan District Railway Ord. . cece) 3? —39} | 3 lo-Portug'se T eepredkes 314 9 
St 3j | Do. Assented Ext Pret ‘(int Gu & —87 | 5 3 6 eni Tele se Ta ec i i — 418 6 
St | 4 Do. 3 per Cent. Consoltd. 4o 21 —73 | 4 E. Do. 5 per Ce oe Ord. .......... 510 6 
St | 4 Do. 4 per Cent. Midland Rent-charge 97 —99 4 2 0 9c New Yor Telepho É secgececce tece 5143 
St | 6 s Guar. Stock 4 per Cent. ........| 93 —85 | 4 id S Orien phone Co. 30 yr Bnds... 410 € 
St. 4 Do 6 per Cent. Perp. Deb. Stock ZZ 135 —i47 4 7 ar, 5 844 833 Do. 6 per Cent. Cum. P. ""79209006208959 4 7 0 
1 g2 . 4 per Cent. Ditto TN UU TI 93 —95 4 6 an, July ee m t. 4 Do. 4 per Cen m Pref. TTTIIIITIT 4 18 0 
1 0/6 Potteries Electric Traction Ord. cseccees tr 8 4 0 an, July 341 ee t. Teloh. Co of elt Deb. Stock...... 4 9 0 
St. Do. 5 per Cent. Cum. Pref .csesccess 9 2 6 is 0 April, Oct 21 idis 5 5 United River Pla pt ti% oy Stk. (red. 4 11 9 
UAE) Do epe cont n Stock ssseceee| 99. 219.0. Eat: Aug 2| 22 1.5) 2/6| Do. DM EE 550 
St. | 4 Po fg thy M m |? See ee ta Tor st | He) Da a Deb St Red anna, 490 
e eeeeeeveeve -——— S És oe beater tb eis gs 
10| .. | Undergd, Elec. Rys. Lon. Shares " i; $14 0| Jan, July | ;* T $T 
=|% | Do. 44% Bonds lors pere Ales) oe. | By oP Financial Investments. 
jg | Yorkshire (W.R.) Elec. Trams, Ord. .... 3 | June, Dec |- 2H 314] 19) 2/0 *Giobe Telegraph le Trust». Cum. Pret.| 4 -4 |613 3 
B Do. DUE Pref. ec006000209 2 : 4 9 0 March oe ee — : oh *Do. per Cen Trust eeceseecesecese | dd 11} 5 6 6 
Sper Cent cn Den crude 8084.8 2 O| fan fuy| | * ads Coes Freee Garth iir | tar 190 [412 0 
Electric Manufacturing, & x ^ 
ing, &c. i : 
sn, |2 | achar catie Co die Dep, Sie SAIO 4 3 g M TRANG AR. 
e z æ = a 
R po, bs AN Pref. ... MR re h-— 1 - : : T i 29 ys, Tramways, &c. 
o. ist Mort. Con. Dbs...secssesees A 3 '| Angl 
! Automatic Telephone Mfg Co. 6G Pf. era d - - P obs 29 | Do ane Socom, | Ist Pref.....|! 48 —53 | 4 19 0 
Babcock & Wilcox Ord. ....«éégeessie 31.14 a 2 ET SAM as St | 4% | Do 4% Deb on aei me Md. 3 9À | 3 € : 
eos erereseseeee -———T — - , ae M Š S@eesereseserers 6 
5 British Insulated & Helsby Cables Ord... at E: . Se us Do SY pe eM. ———— 28 100) 410 0 
St. Do. 6 per Cent. Pref.. 54—6ł 5 16 0| July, Feb 8h st|5 Auckland Eiec. Trams 59 ..| 98. 100|5 0 0 
St. o " gen ist ene Deb. (red.).. 102 —104 i : an, EY ae . - 2/6 poe Elec. Trms. s S Dab. (red ea t 7 A4 : 
; ^ TOCK -eseserese 10i —103 1 an, y ni . . 2 per Cent. Cu y by 
. |tBr.tish L- M. Ericsson Mf 417 0 k 4| zB Do m. Pref .e.e-sce-+| LM 115 0 
St. British Thoms'n-Houst'n 4} Co iat Db. x as 5 6 6 » -| . & Eu British Columbia. Riy. Prav. 10008» 100 —i03|4 7 6 
* British Westinghouse e dg ist Met —93 | 411 9 | Mar, Sept | ** | 7 St % Do" Pref, Ord. Stock ex Ord ex rights 31 —136 | 5 18 0 
St. Do. dier Gent Prior Lien Dos rod ipf 63 1516 0) AM] ey: DEB 5% Cum. Pref. Per. Stock. cos 103 Zio | 4 14 3 
JE deere S CCEEBEHIEMIBIB HIE: amem ore cr it 
9 s TELE ee 9 ~4 Oo. ZEXIIILIII 
St. Do. Perpetual 2nd Deb.Stock .». e.e 38 —43 10 9 6| Mar, Sept | 7| °° St | 5 Simo! Aiton Leocees Toms ti ME É 480 
Callender's Cable Con. Ord... ..sesesose| 1l Il? 16 13 0| Jan, 7 se ,.1*1|5 Buenos Ayres P iw dre ist Mt Db. 510 
8t Doe 5 per Cent. Cum. Pref... . «eee: 45 —5 : A. 0| Jan July | tii) + Deb. Stoc« " City Tram, lst 
E per Cent. 1st Mort. Debs. (rei) 97 Zib 4 7 €| Jan, July | °° À 2/6 | Calcutta Tramways (1 to 137, y TX 
x e ner-Khllner Alkali Ca. «+= 2i 2351450 9| ov r| ái Da SperCent.C 610) ...... 512 0 
t Do. 4 per Cent. Ist mort. Deb. red.).. 103 — S 5 0| May, Nov 35 3i]? %| Da 44% Ist Deb. St Pref. .2-eserees “18 9 
Cer can Paks Vc 2 13 " Z Feb, Auz| ‘* | °° 15 jane e hes bee err ds 2.2: 
n j E "| | 1/3 | City x Buenos Ayres Trams Co.(1904)Sh. 
Crompton & Co. (Nos. 1 to 85,000). «..-.| - y 314? Abril Oct i| ..p11 (4 r aeran Ar a aa aO 4 ; 0 
i Do. 5 per Cent Ist Mort. Debs. (red.). 55 —57 P Jan, July " on” DX C3lombo Tr. & L Stock ...... 409 
Dick, Kerr & Co, Ord. <. eso eigágesee cM LEID AE * || aono tec Ro Bon Mt 5% $1,000 § 530 
, Do. 6 per Cent. Cum. Pref. - aaah! S La 6. bx uec] mn Ene TR M 1,009 59 
Do. 4i Cent. D 9 —38 7 9 J Sept fa ee å Lh 5% Hong Kon ‘Tra Co. PETTY = mA NU 97 —]101 4 19 0 
yen wan United (^A Sb) B pd. A68? m I| LE Mort Debs. oe.. 5 per Gent. isi a [i 
P a p eb, Au "e : <a Kal eeresresesarsesesesesese il 0 
4 Do. 4 per Cent. Mort. Deb. Stock (red.) ais se Feb, Aus "n . fst-| 5 cr 1 3 Be Deb: PITTI TTT ph oe 
Boo. 5 par Cent and pen SOC ae a ag ed 0 | Jans Das | =: |: [3 Off | Lisbon Bloc Frams. O ; Bab, Stock e| 2595 [8 ii 0| 
on Corcicccenccevecs| LET = ar. Sept e . n Elec. T est Saas 
Do. 7 per Cent. Gum rt woth |514 0| Jul E 1| 9/71 | Lisbon Elec. Trams. Ord... HJ |i 73 
St Da Cent. Pe Ist Mort. Deba... "Eri a -O ian ruly- a Rt 3 Do. per Cent. Cum. Pref......+.0++] ot 31 416 0 
EUN ectric 6% Cum. Prot 1.|: 78} -814 | 4 18 O | Jan, y| | e Btj 5% | wt 5 per Cent. Reg. Mort, Debs. ....| ,92 5 3 
St. 6 por Cent. S Mort, Dii chet. 0 =a Sil 6 Ag z 100) 5 emen ean ms. 3% De Deb. Stock....| 102 —104 | $ 18 o 
5 "o Pr Cent. Pref. aered^ctzonita iin $11 515 & | Feb, Aug 124| .. [100 $ Manila Elec. Ry, $1,000 Gold Bonds....| 08 —199 |5 0 9 
St. i per cent Ist Mort Deb. Stock | 101 —i 33 « 8 O|Feb, Aug| e | °° S Do. Gen. Con. ist M eseese] 109 -1116 83 
10 ndia Ruther Gut. Per., &c Work Ord. 10 NET) i 7 o Mar, Sept a e" 100 6 Do. 6 50 M rt. 5% Gold Bds. 9) 5 B 6 
MD C - es Prefeeresesese| Q3 —10 $16 9| Feb, Aug | =| :; St. | 44%| Montreal St. Ry. Stating 44 gar Cant 95 —99 |6 1 0 
n = se es 
Nationa. Elec. Construction Co . —} d ode . L . |, 1: 0/7k | Perth Elec. ra 4600) ........| 99 —10 |4 3 0 
Richardsons, Westgarth & C.o, Ltd , * Ord. -: T April .. in . pt 5 Do. Ist Mt. Db. Stock MESE 420 
Do. 6p Cnt Cum,. Prof.. e. e.e. ài u- IAM 2e ("| ee 3 Rangoon Elec. Trams. & Supply Co. 6% 105 —108 | 4 12 € 
* SiGoles Conduit 6 por Cnt, Cum. Pr e 6385 [ed6 0| Jas July | | - [Ro steel me "nhe eee 
u a a se e 08000806009 0098860 e» 
36/0 |t Telegraph Construction aude Boe [7a ee en ac qom si CEY Ist Mort, Deb, Stk. nesese.) 90 = ‘ut 0 
onus . 4 _: È .. 0. 30 , EELEE] e 4 6 
ix 1 E per Gent. Dob. desc a oa € 3 9] te e, 3s a« [099 3% | Do, 50 yr Gold Bnds....++.+++++++] IEA) & ISO 
a ib x iced a a a ewe 7 e an, ee ce ao ceererereseeece — " 
Do, SperCent non v ee ^18 Leod k iit 418 6 a wy) 2a) gr 5 sq E dy ri r ME e| uu 3 14 à 
St. $ m 5 per Cent. non-Cum. Preferred . “FY {05 103 : 0 0 ee T M St. | 5% r cent. Perp. UD Db. {014 —1031 4 16 6 
St Bo 4 per Cent. Ist Mort. Db. Sk. (red.)| 97. —9? | 4 Aus 7. DOM. PO ee eet Re Ce mra BN See, Bode] 96 -19/|413. 8 
100 “Sof 4j per Cent. 2nd Mort. Deb. (red) 014 —934| 4 F Ts, pus 33H 974 % Ster. Bads| 96 —98 |412 0 
100 me er per Cent. 3rd Mort. Debs. Sp: [031 —1054| 4 14 9 uns, Dac | ,i5,|. °° 
ite & Co. 6% Cum. Pref. 15 —16 |7 e uen Mss Colonial and Forai 
Villans & Robinson (d, ond eniin E l0 0 ^ rens oraign Electricity 
N, E ede RR e| HTB | 0-5 | Ae Ost} zo zs Supply, &:. 
E z z^ , 2 "" oe 
Telegraph. ue ncee| ey ee. was sie Noe | | ee 5% rap gs ec Supply Co. 6% Cu. Pr... $ 514 0 
Amazon Telegraph ....... 10) 6 Booba ES RT. 6% C Sene] 104 7T 414 3 
Do. 5 TTTTEINIEN 7 —7 5 6 3 St. 4 % D um. Pref. . eeres ll —1lt 5 2 
100 A per nt "Debs. (red.). — CE =F 510 une, Dec. | °° «> 1100) 5 Da. 4} per Cent. Dab. Stk. (red.) 36 —98 | 4 0 
St | inglo- American un Idee 555 Lb 9» Ole ur! és | 2 3/6 Calcutta Eie Sa 2nd Mort. Deb: Stock..| 37 —99 | 3 10 
St Do- Deere yes dveeesessae to E ELE d. FM, AZN 2 iilos 2% | co hy Gata, e RE 4-a a 
St. ommercial Cable 4 per Cent. Deb. Stk... as 6 | F,My,A N 24 24 algary Power Co. 5% 1 417 6 
pots Cent. LISEEITEIU S RA eio 8 “Ba Ta Cn PE Stock a Gom St ceci H3 U9 | 6 0 
erence 10 per Cent... ...«. e. ar eb, Au — 0, n Pf. Stock ........... eee 7 
De ib por Gant. Cur Pra. dikas PE ae Se Aug ZEN Se ae ok i Color USA] e ro 
x; m. Frelceseseres — prii, st at ee m 9 CDS. ... oco rn — 
Pee United States Cable ......... eee el =h A : O April. Oct} *&| :* St. | Eb S EN of Ontario $599 bds P ; 30 
100 Direct West Indi India Cable dR Db.ird.)| 99 —100 | 4 9 0 | Fa, Ap,Jy,O, 7| 6H to PP De. St Victoria 5 per Cent 4 
ERTE EA oe FEN une, 3C | se ee s 2 eercerererererseses ou 
St | 17/6] Do 3 3h per Cent Pref. Stock s.s.s.. "BE 5 2 6| JaMy,Jy,o] 135, 13t iP < | Indian Elso, Sup. & Trac, Co ec pe P yero. 
ds Easter x Cont. Mort. Deb. Stk (red... .95 —) |4 2 6 JaMy,]rO| 238 ++ | 10/7 cg rot Gon ES T a 
St me "dir qa usas iaa -| 22 -i3 549 ow TRO. KA VT 5% Eaa niana Power Co, 5% Gold Bi ids 101 912 0 
E. S. Af. 4% Mauritius Sub. Dabs Be tan tae app NI 96b in| is | MEUM Ec Sonn diis da" e" 
GN. (f Copenhagen MEUM, 25 ar 1647 eom uir| 9M) = St | 59 tee iat Mee Cons. Ord.St_ vum 19716 $2 
TOC Oe ee ee LY T n, u | ib i» B. 9 or tt P 
100 MADE retort c Common «oxisasv3e 48) c ; E: a | nus Nov d eee a 5% Mexican Elec Light Co. 5% Ist Mort. 101 —104 | 4 16 0 
100 erence "T" — BAD IV | ae .. [3 v EREE EE E 
Marconi's Wireless Teleg. Co. .4.5 2-5. yer T 16 O JaApJrO| ij z 8t S Mexican Lt. & Power Co. Com. St... ..-- 77 = Ew 
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The I.E.E. Council Nominations. 


CONTENTS OF THE CURRENT NUMBER. TM 
: THE procedure to be followed in the nomination of the 


NOTES. eee eee eese sone 1159 | Rkvrgws— continued. new Council of the Institution of Electrical Engineers this 
Arrangements for the Week..11635 trotechnique Générale et indi i: TE : h Articles otii : 
Economics of Engineering. By Appliquée professé à l'In- year differs materially (owing to the new Articles of Associa- 
Major W. A. J. O'Meara, stitut Electrotechnique de tion) from that which has been usual hitherto. On that’ 
OOM.G) ve e oosie aca RR ea 1164 Lille [Swyngedauw]. i : "M 
Some Special Applications of The Provinceof the Engineer- account members have already received a list of nominations 
Electricity on Warships. By in-Charge. By A. E. Penn 1178 | | : Dt 
A. P. Pyne..........eeuese 1166 | Recent Developments in the suggested by the Council. As the number of nominations 
High-Tension Cables on the Street Lighting of Manches- is larger than the number of vacancies a ballot must take 
Railway between Dessau ter—Discussion.......... e. 1179 | | . d th lae: | - | 
and Bitterfeld. By Dr. L. CORRESPONDENCE ............ll1gi | place m any case, and the present list 1s only provisiona 
Lichtenstein ...... 1168 | The Separation of the Leak- because further nominations -may be received from the 
Electricity on the Farm. By age Reactance and Direct | bodv of ü ; Th 
ud: E ens cde . 1169 Magnetising Effect of the general body of members up to the 21st. instant. e 
ain Switehgear and the Con. Armature of a Star-con- ds iat iene tollowacex 
tinuity of Supply. By B. nected Three-pbase Syn- I COUROHE s as follows : 
Mittell. Illustrated ...... 1171 chronous Machine (T. e | PRESIDENT (one vacancy). 
Radio-Telegraphy in Russia..1175 Wall). W. Duddell, F.R.S. 
o sd Trades Benevolent |. Physical Society... s . 1181 VIcE-PRESIDENTS (two vacancies). 
nstitution .eeeeerseneeee The Electrical Conductivit a. , 
COMPULSORY RAILWAY ELECTRI- and Fluidity of Strong Hon. Sir C. A. Parsons, K.C.B., F.R.S. W. Judd. 
FICATION. se... PTS na Solution. By W. S. Tucker, J. F. C. Snell. , , C. H. Merz. 
RRVIEW3 .2..4.... 10177! BSc. Ilustrated ........1182 HONORARY . TREASURER (one vacancy). 
Die Grundgesetze der Wech- | An Abnormal Fog Load. Illus.1184 R. Hammond. 
selstromtechnik ([Benis- king Round Pol 
chke. Junior Sound : ie bui: mona CORCEL oles 1184 ORDINARY MEMBERS OF COUNCIL. 
and Light [Stewart and ` | “ The Electrician" Commercial MEMBERS (one vacancy). 
Satterly]. Cours d’Elec- . nd Industrial Section 1185-1196 A. L. C. Fell. Dr. A. Russell. 
= — G. Scott Ram. W. Rutherford. 
F. Gill. ' A. H. Seabrook. 
J. S. Highfield. Roger T. Smith. 
N © T E E3 e H. Hirst. ] €. P. Sparks. 
DOCU. CHEESE AG B. M. Jenkin. ` H. E. Wimperis. 
High-Tension Cables. J. E. Kingsbury. 
; . "- ; ; ee ox ASSOCIATE MEMBERS (three vacancies). 
AN interesting account is given in this issue of two F. E. Berry. A. W. Martin. 
60,000-volt cables forming a single-phase transmission line Capt. E. O. Henrici, R.E. S. W. Melsom. 
in Germany. Aluminium was chosen for the core, chiefly ASSOCIATES (two vacancies). 
because of its larger diameter as compared with copper. B Russell Crane | A. M. J. LN 


The potential gradient in the insulation was calculated to be 
4,200 volts, as against 4,790 volts with a copper conductor. 
The difference is only about 14 per cent., and we should 
think that this point does not assume miach importance 
until higher voltages are reached. Of great interest, also, 
were the tests made on the cables after laying. These were 
for capacity, insulation resistance, conductivity and a high- 
pressure test. These tests have b2en repeated and sub- 
stantially the same values obtained, indicating that the 
continued application of the high pressure has not in any 
way affected the insulation, as any depreciation of the 
working value of the cable would doubtless be accom- 
panied by a change in its electric constants. We believe that 
a very slow change does occur in the constants of low- 
tension cables, especially in cables insulated other than with 
paper, and we should expect, if the observations were ex- 
tended over a longer period, that slow changes would also 
be found in the constants of these extra-high-tension cables. 


The names printed in italics are the iom alous for the vacancies 
that will occur. The hoa. treasurer retires annually, and is eligible for 
immediate re-election. ' 


We are glad to see that Mr. DUDDELL is nominated for a 
second year, as we think that a new President every two 
years, generally speaking, is a better policy than a new one 
every year. With regard to the remaining names, there are 
two points which are not quite clear. Mr. J. F. C. SNELL 
is nominated as one of the new Vice-Presidents, but, accord- 
ing to the present list, he is already serving in that capacity. 
This is due to the fact that two Vice-Presidents must 
retire annually, but they are eligible for re-election if 
they have not served the full term of three years, 
Also Mr. H. E. WiMPERIS, according to the present list, is 
serving as an Associate Member of the Council, whereas, 
according to the above list, he is acting as a full 
Member of Council We presume that this is the result. 
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of transfer to the higher grade of membership. Every 
member will be glad to see the name of the Hon. Sir C. A. 
Parsons put forward as a Vice-President. As matters stand 
at present, members will have to make their choice between 
Mr. A. L. C. FELL, Chief Officer of the London County 
Council tramways, and Mr. G. Scott Ram, H.M. Electrical 
Inspector of Factories, as their representative to fill the one 
vacancy of full member of Council. Of the nominations for 
Associate Members, Mr. F. E. BERRY is responsible for the 
designs of the British Electric Transformer Co., Capt. E. O. 
HEnRICI is at present attached to the Ordnance Survey 
Office at Southampton, Mr. A. W. Martin is well known in 
connection with telephonic cable work at the General Post 
Office, and Mr. S. W. MELsoM is on the electrotechnical staff 
of the National Physical Laboratory. In the nominations 
for Associates Mr. E. RUSSELL CLARKE represents the legal 
element and has already served in this capacity ; Mr. 
Francis Ince is one of the founders of Faraday House and 
Mr. A. M. J. Oaitvie is Third Secretary (Telegraphs and 
Telephones Branches) of the General Post Office. 


Amalgamation, not Subdivision. 

It might be truly said, as of books, that of the making 
of electrical societies and associations there is no end. At 
the present time, for example, we have societies dealing 
with electrical matters in general, and, what is more im- 
portant, societies dealing with particular branches of 
electrical work to the exclusion of all others. Thus there 
are societies whose activities are confined to wireless tele- 
graphy, electrochemistry, signalling, and even, in the 
United States, the details of car construction. Indeed, 
to anyone who reads the electrica! journals of that country 
it is obvious that the United States is a fine forcing ground 
for that sort of activity. And, as might further bə ex- 
pected, some of these societies are alive and others are not, 
a state of things which leads to development in a rather 
unexpected direction. For while thos» societies that are 
alive perform their work more or less satisfactorily, the 
effect of the moribund organisations is to lead to the 
forn ation of still other societies, springing from the dis- 
content of the members of the former organisation. This 
tendency is assisted by the sp2cialisation which must now 
be the lot of every electrical engineer, so tha* small elec- 
trical societies are continually springing up, to the d2triment 
of the industry as a whole. 

. As we have said, this mania for forming societies is more 
prevalent in the United States than in this country, and it 
is, therefore, not surprising to find that the great develop- 
ment on the commercial side of the industrv which has 
recentlv taken place should have led to the proposal to 
form a society for stimulating the growth of the industry 
by furthering the use of electrical energy in every possible 
wav on the commercial side. Now, no one will deny that 
this is à laudable object enough, and one which might 
receive more attention in this country than it has done ; 
vet we hope, all the same, that any action taken on this 
side of the Atlantic will not be in the direction of forming 
another societv. Our aim should, indeed, b» to amal- 
gamate rather than to subdivide; and though there may 
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be difficulties at first, it will be better for electrical en- 
gineering in the long run that the technical and com- 
mercial interests should work. together under one roof. 
Any action taken by either branch must then have more 
influence than actions taken by each branch separately. 
Within the society by all means let each subject (technical 
or commercial) be dealt with by sub-committees of experts, 
but let their work be then given to the world as the pro- 
duct of one main electrical society. The medical profession 
have lately shown what a combination can do in furthering 
their views, and electrical engineers might do worse than 
follow this example. 


———.,9— —— 


Hasty Legislation 

To many who live in the present age it seems that the 
historian, looking back on our deeds from the comfortable 
distance of 100 vears or so, will characterise the time as one 
in which a large amount of legislation dealing with everv 
conceivable subject was passed without proper considera- 
tion as to its effect upon the community at large. We can all 
of us give examples of legislation which, designed with the 
most proper object of removing an injustice to one class, have 
imposed even greater injustices on other classes; and so, 
instead of correcting the balance, have upset it still more. 
This result is primarily due to that trait in human 
character which, seeing à wrong or a danger, immediately 
sets about righting or removing it, regardless of the broad 
facts of the case. A striking instance of the harm such action 
may work is contained in the London County Council General 
Powers Bill, which is now being considered by Parliament. 
As will be remembered, a fatal fire recently occurred in a 
City factory where celluloid was being worked up in the 
neighbourhood of a naked flame ; as a result a good deal of 
horror was naturally expressed at the dangers of such a 
procedure, and, as usual, the cry went up that “ some- 
thing must be done." The clauses in the Bill referred to 
represent the London County Council's idea of what this 
“ something " should be. Briefly, they wish to enforce very 
stringent regulations on every person who for the purposes 
of sale, hire or profit, manufactures or employs celluloid 
to an amount exceeding 10lb. weight at any time, while in 
any case where celluloid is dealt with otherwise than being 
manufactured or employed the amount kept at any one 
time must not exceed 560lb. weight. Such places will be 
open to inspection by officials more or less qualified for 
the work, and will be required to be in conformity with 
certain regulations yet to be formulated. Now, while we 
are strongly in favour of every precaution being taken to 
ensure safety to the workers where celluloid is present, there 
can be no doubt that the clauses in this Bill carry precautions 
too far. The definitions and statements are for one thing 
too vague and leave too much to be decided by those, who 
will be given authoritv under the Act. It should further 
be pointed out how wide is the scope of the Act, including, 
as it does, practically every electrical manufacturer and hard- 
ware dealer in the country. We are not, therefore, surprised 
that verv effective opposition is being made to this Bill, and 
we can strongly advise electrical traders to strengthen this 
opposition bv applying to Mr. T. R. Brooke, of the British 
Xylonite Co., who has the protest in hand. 
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New Diesel-Electric Ship.—The recent launch of the 
*'Tynemount" at Middlesbrough marks a step forward in 
the field of electric propulsion on board ship. The “ Tyne- 
mount ” is fitted with two 300 H.P. Diesel engines, which drive 
the propellers through electrical equipment, the system used 
being that associated with the name of Mr. H. A. Mavor. 


Extension of Electrified Lines on the Lancashire & York- 
shire Railway.—On Tuesday last the Lancashire & Yorkshire 
Railway opened their new electric train service to Ormskirk and 
thus completed the through electrified system from Liverpool 
to Ormskirk. Only a limited number of trains are being run 
as yet, but when the new battery station at Ormskirk is erectcd 
. & full service of express and stopping electric trains will be 
introduced. 


Aluminium-Vanadium Alioys.—According to * Le Journal 
du Four Electrique," Mr. N. Czako has been investigating this 
subject with the following results: Up to 10 per cent. V the 
allovs are malleable; from 20 to 25 per cent. V they can be 
pulverised in a mortar. From that point to 53 per cent. V 
they are full of cavities, so that it 1s hard to obtain a polished 
surface. The hardness increases with increase of vanadium 
until the composition AIV is reached, and again to the point 
53 per cent. V, at which the hardness is between 6 and 7. From 
60 to 80 per cent. they become less hard and are free from 
blow-holcs. 


Street Lighting.—A joint Committee of the Institution of 
Electrica! Engineers, the Institution of Gas Engineers, the 
Institution of Municipal and County Engineers and of the 
Illuminating Engineering Society has been considering the 
drafting of standard clauses for inclusion in a specification of 
street lighting. With the object of continuing the discussion 
of the general principles on which the specification should be 
based, Mr. À. P. Trotter has been invited to contribute a Paper 
on the subject. The Paper, which is of a controversial 
character, will not be read, but the discussion, which is the chief 
object, will be opened after a few introductory remarks by the 
author. It is, therefore, advisable that those who attend the 
meeting should have first read the Paper, copies of which may 
be obtained on application to the Hon. Secretary, the Illu- 
minating Engineering Society, 32, Victoria-street, London, 
S.W. Members of the institutions represented on the joint 
Committee are invited to the meeting of the Illuminating 
Engineering Society on Tuesday, 15th inst., at 8 p.m. 


* The Abnormal Kinetic Energy of an Ion in a Gas."— 
Paper on this subject was read at a recent meeting of the Royal 
Society by Mr. F. B. Pidduck. The abnormal rate of diffusion 
of negative ions in dry air, investigated by Townsend, would be 
explained if the negative ions had a velocity of agitation in 
excess of that of an equal number of molecules of the gas. The 
present Paper investigates this from the standpoint of the 
kinetic theory of gases. The problem of the steady motion of 
a stream of ions moving in one dimension is solved rigorously 
on the assumption of an inverse fifth-power law of repulsion 
between ion and molecule, as in Maxwell's second theory of 
diffusion, the theoretical values of the abnormal kinetic energy 
being, however, much in excess of those actually observed. It 
is highly probable that this effect begins at the point where the 
velocity of the ions under the electric force becomes comparable 
with the velocity of agitation of the molecules of the gas. The 
discrepancy between theory and observation is considered, and 
it is shown that a very slight loss of energy on impact, Such as 
certainly takes place when an ion is formed by collision, is all 
that is required to. reduce the theoretical values to those 
observed. 


Cable Interruptions and Repairs. 


Date of e depen Date of of Repair. 


Latakia— Palura . May 26, 1910 


Scalumova—Samos —ÁÁ April 21, 1912 — 
Marmariza—Hhodes............ April 21, 1912 — 
Bessika— Tenedos  ............ April 24, 1912 — 
Poulocondore— Pontianac...... duly 6, 1912 — 
Tokyo Guam. ............ es Sept. 10, 1912 — 

M» dag»scear—Reunion | eben xen Mar. 11, 1913 

Seattle— Sitka ................. Mar. 26,1913 ... Mar. 27, 1913 
Djeddah Suakim ............... Mar. 28, 1915  ... — 
Chio—Tenedos .................. April 1,1913 ... — 


System when desired. 
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Royal Engineers (T.F.)—Richd. G. Raworth (late Cadet- 
Sergt., Aldenham School Contingent, Junior Division, Officers 
Training Corps) has been appointed as Second-Lieutenant in the 
Northern Cable Telegraph Company, Northern Command 
Telegraph Companies, Royal Engineers (Army Troops). 

H.M. the King has approved of the disbandment of the 
London Balloon Company, Royal Engineers (T.F.) 


Innovations in the French Te'ephone Service.—The 
“ Zeitschrift für Post und Telegraphie " states that the French 
Government intends to introduce the McBerty system of semi- 
automatic telephony at Marseilles and Angers. It has been 
calculated that this system will save about £2. 8s. per subscriber 
if used in Paris. It was not desired to introduce this system 
until it had been tried somewhere else, and for that reason the 
trials in Antwerp were watched by French officials. The tests 
at that city were satisfactory, and so the French Government 
came to an agreement with the inventor agreeing to pay for 


.the equipment after it had been in satisfactory operation 


for about six months. In Angers the exchange has about 1,100 
subscribers, with sufficient space for 3,000 lines. In Marseilles 
there are at present 7,500 subscribers, and the equipment is 
designed for a maximum of 20,000 lines. This system is to be 
finished by July, 1913, and to be in full operating condition by 
January of next year. The advantage of the McBerty system 
is said to lie in the possibility, of changing to full automatic 
If the tests are satisfactory the auto- 
matic or the semi-automatic system is to be introduced in all 
the larger cities in France. As the Government does not be- 
lieve in monopoly, it has specified that any French telephone 
apparatus manufacturing company should have the right to 
build this type of apparatus, if it is successful and comes up to 
expectations. The Government is making tests with other 
systems and is also considering the use of the Strowger sytems 
in Nice and in Orleans. 


The Post Office and Tramway Wires.— The current issue 
of the “Journal” of the Tramways and Light Railways 
Association contains some correspondence which has been 
taking place between the Postmaster-General and the secre- 
tary of the Association on the above subject. The Post- 
master-General states that as a result of representations made 
by the Association the Post Office engineers have been con- 
sidering the possibility of adopting some method of protecting 
the telegraphs from tramway circuits which, while not less 
effective than guard wires, shall not be open to their objections. 
He suggests that where telegraph wires cross a power circuit 
they should be insulated, the cost of doing this for a circuit 
of two wires being about Ils. 6d. The Association, the Post- 
master-General further points out, will readily appreciate the 
advantage of avoiding continual application to undertakers. 


.for the cost of insulating each circuit added to a crossing. The 


average number of wires in a cable crossing a tramway route may 
be taken as 16, and he therefore suggests that when a tramway 
undertaker desires to avoid the erection of guard wires he 
should pay a first and final charge for each Post Office crossing 
(7.e., any arrangement of wires under which all the wires are 
terminated on one side at least on the same support) of £4. 10s. 
when the Post Office is the first comer, and £2. 5s. when it is 
second comer. In reply to this the Association asks for an 
opportunity of discussing the terms proposed in relation to the 
scale of charges suggested, as the same would inflict a con- 
siderable hardship on a large number of undertakings which 
may be classed as more or less rural, and where the average 
number of wires crossing are considerably smaller than is 
suggested. It would appear that on discussion it might be 
found convenient to differentiate between tramways in thickly 
populated centres and tramways of an inter-urban class. 


A Financial Aspect of Railway Electrification.—A recent 
article in “ Engineering News” contains some interesting 
remarks by Mr. J. J. Hustis, vice-president of th» New York 
Central Railroad, on this subject, made apropos of a bill which 
has been introduced into the Massachussetts Legislature t» 
render compulsory the electrification of all lines within the 
Boston city limits. Mr. Hustis has had wide experience with 
electrification in the neighbourhood of New York and is not 
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essentially opposed to it. He states that the railway recog- 
nises that certain advantages would accrue to it under electri- 
fication. It would, for instance, admit of greater use being 
made of existing facilities and allow the railway to expand its 
suburban service at certain hours of the day, when, under 
steam operation, the limit of existing facilities has been almost 
reached. -It would be possible also to effect certain economies 
under electric operation that are not possible under existing 
conditions. Whether it would add to safety in operation is 
uncertain, and cannot be determined from the limited expe- 
rience under electric operation. To prepare the road, that is, to 
equip it for electric operation, and remodel the stations, tracks 
and signals, and to provide the necessary equipment for a 
proper electric operation for passenger service within the metro- 
politan district, would cost over £1,000,000, after making a very 
liberal allowance for equipment released. Allowing for the 
normal increase in travel and for all possible economies under 
electric operation, it has been carefully estimated that electri- 
fication would entail a net loss in operation of nearly £110,000 
perannum. To counteract this would mean that the passenger 
fares would have to be raised by 40 per cent., an increase which 
the public would not endure. Mr. Hustis is, further, not one of ' 
those who expects that increased traffic will follow on electri- 
fication ; indeed, he considers it most unlikely that any such 
increase will occur. 


Chlorination of Benzene by Electrolysis.—4A Paper on this 
subject was recently read by Messrs. R. G. van Naine and C. H. 
Maryott, and is reported in the " American Journal of Science." 
The mechanism of the chlorination of benzene in the elec- 
trolytic cell is discussed, the chief results being as follows : 
(1) Electrolysis of benzene in a solution of lithium chloride in 
glacial acetic acid gave chlorinated benzenes with current yields, 
under favourable conditions, of 50 to 70 per cent. Both addi- 
tion and substitution chlorine were present in the product, the 
latter predominating. There was, however, nothing to show 
that the effects were not due to the secondary action of chlorine 
previously set free by the current and dissolved in the liquid 
(2) Benzene dissolved in the same solution is readily chlorinated 
by direct treatment with chlorine gas in the dark, yielding 
addition and substitution compounds in proportions which vary 
with the conditions. (3) The addition of benzene to the acetic 
acid lithium chloride solution during electrolysis raised the 
anode potential, by an amount equal to or greater than that 
produced by a similar amount of carbon tetrachloride. This 
indicates that benzene has little or no depolarising power 
toward chlorine, at least in this case. Phenol, added under 
similar conditions, produced a decided lowering of the anode 
potential. (4) The rate of chlorination of benzene, when dis- 
solved in the same medium saturated with chlorine, was 
measured at 10-2 deg. Simultaneous electrolysis did not accele- 
rate the chlorination perceptibly under conditions where a 10 
per cent. current yield should have been evident. The current 
yield, 1f appreciable, was, therefore, below 10 per cent. (5) The 
products of (4) contained addition and substitution chlorine 
in the ratio of about 2 to 3, this ratio increasing slowly as the 
reaction progresscd. The reaction velocity, calculated on the 
assumption that monochlorbenzene and benzene hexachloride 
were the sole products, showed a steady rise, but the rate of 
chlorination of monochlorbenzene, separately determined, 
appeared to be sufficient to account for this effect. (6) No 
positive evidence of strictly electrolytic (7.e., anodic) chlorina- 
tion of henzene was obtained. 


Electrification of the East London Railway.— After many 
years of discussion between representatives of the owning 
companies, 1£ was recently decided to convert the line from 
Shoreditch to New Cross, known as the East London Railway, 
from steam to electric traction. This line, which is jointly 
leased by the Brighton, Great Eastern, South Eastern, Chatham 
& Dover, Metropolitan and District Companies, forms a con- 

necting link between the Great Eastern, the Metropolitan and 
the Metropolitan District Railways at the City end and the 
South-Eastern & Chatham and London, Brighton & South 
Coast Railways at New Cross, and it has stations at Shadwell, 
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Wapping, Rotherhithe and Deptford-road, which it is proposed 
shortly to reconstruct or renovate. The total length of the line 
is 52 miles, of which 1? miles is in tunnel. The capital for the 
electrification has been provided by the Great Eastern Railway 
Co., and the work of conversion has been carried out under the 
supervision of the engineers of the South-Eastern, Metropolitan 
and District Railways, the first undertaking genera] renovation 
and maintenance, the second the automatic signalling and 
electrical equipment of the tracks, and the last the lighting. 
pumping and provision of power. A considerable portion 
of the line has been re-laid with standard South-Eastern main 
line permanent way and ballasted with Kentish slag. The 
usual type of Metropolitan Railway conductor rails and insu- 
lators have been laid down, and the energy is supplied from 
the District Railway sub-station at Whitechapel and a new 
sub-station at Surrey Docks. Existing cables convey the 
current, at 11,000 volts, from Lot's-road generating station 
to Whitechapel, additional switchgear having been provided 
at the latter station for dealing with the new line. The 
new sub-station at Surrey Docks contains nine air-cooled 
transformers, transforming energy from 11,000 to 365 volts, 
and three six-phase rotary converters, each of 300 kw., 
and converting energy from 365 volts alternating current 
to 600 volts direct current. The electrical supply for the 
operation of the signals and for lighting the stations is also 
supplied from these sub-stations. The old carriage sheds at 
New Cross have been overhauled and are now being used to 
house the new rolling stock. The irregular train service which 
has hitherto existed is now replaced by a regular service of 
12 passenger trains per hour in each direction, running alter- 
nately to and from the New Cross station of the Brighton and 
South-Eastern Companies, giving a five-minute service over 
the East London Railway in each direction. The whole of the 
passenger service is to be worked by the Metropolitan Railway, 
except for occasional special through traffic, which will be 
worked by the respective companies’ engines. The electrifica- 
tion has been carried out according to the system used on the 
Metropolitan Railway (see THE ELECTRICIAN, Vol. LIX., p. 628). 
and the introduction of automatic signalling has enabled 
several of the existing signal boxes to be closed. Two lamps 
are provided on each signal, one for the “ danger " and one for 
the ` safety " indication, and by arranging that the voltage 
required for the operation of the latter shall be considerably 
greater than that necessarv to give the “ danger " indicat?on, 
it is impossible for “ line clear " to be given as the result of a 
* cross " with the circuit for the “ danger " indication. 


C irceat Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. B. Mittel contributes an article on '* Main Switchgear and the 
Continuity of Supply " (p. 1171). 

We give an account of the discussion which took place in Birming- 
ham on Messrs. Pearce and Ratcliff's Paper '* Recent Developments 
in the Street Lighting of Manchester " (p. 1179). 


An abstract is given of Mr. A. P. Pyne's Paper read before the 
Newcastle local section of the Institution of Electrical Engineers, on 
** Some Special Applications of Electricity on Warships " (p. 1166). 

We give a translation of a Paper by Dr. L. Lichtenstein on the 
** High-tension Cables on the Railway between Dessau and Bitter- 
feld " (p. 1168). 


Major W. A. J. O'Meara, C.M.G.. lectured recently to the Students 
of Faraday House on ** The Economics of Engineering "" (p. 1164). 


Directors’ Re ports.—The directors’ reports abstracted include t hose 
of the Arbroath Electric Light & Power Co., Automatic Telephone 
Mfg. Co., Bromley (Kent) Electric Light & Power Co., Mirrlees 
Watson Co. and Salisbury Electric Light & Supply Co. (p. 1194). 


PERSONAL. 


Mr. E. P. Bennett has been transferred from the sales department 
of the London office of Simplex Conduits (Ltd.) to take up the 
position of manager of the company's Liverpool branch. 


OBITUARY. 


Max. A. PAGE. —We regret to record the sudden death of Mr. M. A. 
Page, superintendent of the Eastern Telegraph Co.'s system on the 
island of Cyprus. A member of a well-known family in Malta, Mr. 
Page first joined the service of the Mediterranean Extension Co. in 
Malta in 1869, and, after four years, that of the Eastern Telegraph 
Co. at Alexandria and Cairo. On the acquisition of Cyprus by the 
British Government, and the joining up of that island by the Alex- 
andria-Larnaca cable in 1878, he was sent to Cyprus, and after filling 
various minor posts was appointed superintendent of the line in 1893 
on the death of Mr. T. Brayshaw. This position he occupied 
until his death on March 3. His successor is Mr. A. J. Besly, lately 
superintendent at Seychelles. 


Marconi's Wireless Telegraph Co. (Marconi House, Strand, Lon- 
don, W.C.) invite applications from mechanical and electrical engi- 
neers for permanent employment, principally in connection with 
installation work abroad. See advertisement. 

A chief draughtsman is wanted at once by manufacturer of 
dvnamos and motors in Manchester district. See advertisement. 

A meter tester is required, with experience in polyphase work. 
‘See advertisement. 

A firm of chartered patent agents advertise for a technical assistant, 
with technical training in electrical work. 

Àn engineer is wanted in the North Midlands for steam electric 
power station work, to carry out complete tests, &c. See advertise- 
ment. 

A draughtsman is wanted for a few weeks, with knowledge of 
fittings used in jointing up house wire cable. 

An electrical fitter is required for Government waterworks in Gold 
Coast. Salary £300, rising to £350 per annum. Applications to 
Messrs. Middleton, Hunter & Duff, 17, Victoria street, London, S.W. 
‘See advertisement. . 

Paisley Corporation require a charge engineer for their electricity 
department. Applications to Engineer and Manager by April 7. 

Islington (London) Council require a mains superintendent. 
Commencing salary £200, rising to £225 per annum. Applications 
by noon April 18. Forms of application from the Engineer, Elec. 
tricity Department, 50, Eden-grove, Holloway, N. 

An advertiser requires a senior test-room assistant for testing 
electrical machines. 

The governing body of the Imperial College of Science and Tech- 
nology, South Kensington, London, S.W., require a professor of 
metallurgy for the Royal School of Mines. Particulars from the 
Rector of the College. 

The Senate of the University of London invite applications for the 
post of professor of civil and mechanical engineering at the East 
London College. Salary £600 a year. Particulars from the Aca- 
demie Registrar, University of London, South Kensington, S.W. 
Applications by first post May 19. 

A firm require a foreman for press department of their electrical 
engineering works; must be well up in making tools for armature 
dises, &c. | 

The Council of Liverpool University invite applications for the 
Brunner Chair of Physical Chemistry. Stipend not less than £600 
per annum. Applications by May 24 to the Registrar, from whom 
further particulars may be obtained. 


Mr. W. R. May, the assistant engineer at Lowestoft, has been 
promoted to the position of borough electrical and mechanical 
engineer at a commencing salary of £250 per annum, increasing to 
£280 by annual increments of £10. Mr. H. H. Saunders has been 
appointed general manager of the electricity and tramways under- 
taking at a salary of £220 per annum, increasing by annual increments 
of £10 to £250. 

Heywood Electricity and Tramways Committee have selected Mr. 
Richard B. Leach, of Turton, as borough electrical engineer at a 
salary of £200 à vear. "There were 134 applicants. 

Mr. Thomas D'Arcy Nassau, A. M.I. E. E., who is at present resident 
engineer to the Honiton & District Electric Supply Co., has been 
appointed resident engineer and manager to the County of Dorset 
Electric Supply Co. (Ltd.). 


INSTITUTIONS AND SOCIETIES. 
Faraday House Old Students’ Association.—The annual dinner will 


be held 2t the Hotel Cecil (Victoria Hall), London, on Friday, April 
llth, at 7 (for 7:30 p.m.), with the president, Mr. Haydn T, Harrison, 


THE ELECTRICIAN, APRIL 4, 1913. 


163 


in the chair. Any Faredians desirous of attending who have not 
received a notice are requested to communicate with.the hon. secre- 
tary, F.H.O.S.A., Faraday House, Southampton-row, London, W.C. 


Ineorporated Municipal Electrical Assooiation.—The eighteenth 
annual convention of this association will be held in London from 
Tuesday, June 17, to Saturday, June 21. On the, opening day the 
convention will assemble at the Institution of Electrical Engineers, 
Victoria Embankment, when an address will be delivered by Mr. 
C. E. C. Shawfield, late chief electrical engineer to the Corporation of 
Wolverhampton. A Paper on '' Prime Movers " will then be read 
by Mr. S. Z. de Ferranti, and will be followed by a discussion. In 
the afternoon visits will be paid to the electricity works at West 
Ham and Deptford. On the Wednesday a meeting will be held in 
the morning at the Institution of Electrical Engineers, when a dis- 
cussion on a subject to be duly announced will take place. In the 
afternoon a visit will be paid to the Lot's-road power station. and 
in the evening the annual dinner will be held at the Hotel Cecil. The 
meeting on Thursday will be held at the Empire Theatre, Kingston- 
on-Thames, when Papers on '' Electric Vehicles " will be read by 
Messrs. A. H. Seabrook, W. Watson and R. J. Mitchell ; and on 
" Air Filtration," by Mr. John Christie. After lunch a river trip 
will be made to Walton and Hampton Court. On Friday the annual 
general meeting will be held in London, and on Saturday it is hoped a 
visit will be paid to the Metropolitan Water Board's new pumping 
plant at Chingford. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, April 4th (to-day). 
FARADAY SOCIETY. 

7 p.m. Meeting atthe Municipal School of Technology, Whitworth- 
street, Manchester. Discussion on ‘‘ The Corrosion of Iron and 
Steel." 

EvLectro-HarMonic Society. 

$ p.m. Smoking Concert at the King’s Hall, Holborn Restaurant, 

London, W.C. 
ROYAL INSTITUTION. | 

9 p.m. Meeting at Albemarle-street, London, W. Discourse on 
“ The Spectroscope in Organic Chemistry," by Dr. J. J. Dobbie, 
F.R.S. 

MONDAY, April 7th. E 

SOCIETY OF ENGINEERS. 

7:30 p.m. Meeting at the Institution of Electrical Engineers, 
Victoria Embankment. Paper on “ The Status of Engineers 
and Engineering, with special reference to Consulting Engi- 
neers,” by Mr. W. Ransom. 


WEDNESDAY, April 9th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7 p.m. Meeting at the Literary and Philosophical Society, Middles- 
borough. Paper on '' Power Supply on the Rand,” bv Mr. 
A. E. Hadley. 

ROYAL Society oF ARTS. 

8 p.m. Meeting at John.street, Adelphi. London, W.C. 

“ Electric Supply in London," by Mr. Frank Bailey. 
ASSOCIATION OF ENGINEERS-IN-C'HARGE. 

4 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, 
London, E.C. Paper “ Notes on the Design and Economy of 
Diesel Oil Engines," by Capt. H. Riall Sankey. 


THURSDAY, April 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


Paper on 


$ p.m. Meeting at Victoria Embankment. Paper on “ Self- 
Starting Synchronising Machines,” by Dr. E. Rosenberg. 
FRIDAY, April 11th. 
PHYSICAL SOCIETY. 
$ p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Agenda: ‘On Some 


Errors in Magnetic Testing due to Elastic Strain," by Messrs, 
A. Campbell and H. C. Booth, and ‘ Note on Cathodic Splut- 
tering,” by Dr. G. W. C. Kaye. 
JUNIOR INSTITUTION OF ENGINEERS. 
8 p.m. Meeting at 39, Victoria-street, London, S.W. Paper on 
“ Methods of Regulating and Controlling Working of Electric 
Accumulators," by Mr. G. C. Allingham. 


THE LONDON ELECTRICAL ENGINEERS. 
Officer Commanding, Lieut.-Colonel H. M. LEAF. 


The following orders have been issued for the current week :— 
Monday, April 7th, A Company.—Recruit Training, 7 p.m. to 10 p.m. 
Company Training, 7 p.m. to 10 p.m. 


| Tuesday, April 8th. B Company.—Company Training, 7 p.m. to 10 p.m. 


Thursday, April 10th, C Company.—Recruit Training, 7 p.m. to 10 p.m. 
Company Training. 7 p.m. to 10 p.m. 

Friday, April llth, D Company.—Company Training, 7 p.m. to 10 p.m. 

Saturday, April 12th.—Headquarters will be opened for Regimental 
business from 10 a.m. till noon. 
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ECONOMICS OF ENGINEERING.* 


BY MAJOR W. A. J. O` MEARA, C.M.G. 


"The fundamental principles on which the practice of modern engi- 
neering is founded to-day are after all only those on which the 
science of economics itself is based. The scientific economist advo- 
cates notbing more alarming than the striving after efficiency, in the 
amplest meaning of this term. It appears to be extremely simple to 
formulate the conditions necessary to secure the highest degree of 
efficiency ; as à mere statement, nothing more is required to attain 
this end than to eliminate waste in every shape and form. In order 
to obtain the highest degree of efficiency it is absolutely necessary 
that all the aids to speculation and inquiry which the wit of man can 
devise should be brought into use. The scientific economist, what- 
ever may be the subject to which his inquiries and investigations may 
be directed, must resort to experiment, observation, hypothesis, 
verification, deduction and induction. 

The science of engineering economics, it has been said, is divided 
into two broad classes, viz., the economics of policy and the economics 
of practice. Unfortunately, in this country it is often assumed tbat 
the former concerns the financier exclusively and is outside the 
domain of an engineer, although it is freely admitted thet the 
matters comprised in the economics of practice belong more pro- 
perly to the sphere of the engineer. The views held on this subject 
in this country by no means coincide with those prevailing in the 
United States of America and in many parts of the Continent of 
Europe. Formerly, when the problems dealt with by the engineer 
were confined very largely to those relating to the design and con- 
struction of structures and of works of a stationary character, such 
as bridges, roads, aqueducts, &c., it may be that no very serious dis- 
adventages may have arisen from the separate consideration of these 
two aspects of the problems connected with the economics of engi- 
neering. But to-day the whole character of engineering enterprises 
is very different from that which prevailed a century or even less ago. 
The engineer is no longer concerned alone with the design and con- 
struction of stationary structures, but also with the development of 
enterprises which have vastly different characteristics. I venture to 
suggest that even this very cursory glance at the problems asso- 
ciated with modern engineering undertakings is sufficient to indicate 
that under the altered circumstances of to-day the solution of the 
problems connected with the economics of engineering is likely best 
to be effected by the consideration of the two aspects, those of policy 
and of practice, in combination, and that the education and training 
of an engineer is as necessary for dealing with the problems con- 
nected with the former aspect as much as these qualifications are 
essential for dealing with the problems connected with the latter 
aspect of engineering economics. 

An exhaustive investigation into the economics of engineering 
would require a detailed examination of the subject under several 
distinct main heads, each requiring further subdivision. These four 
main heads are: (1) Markets; (2) Methods of management of engi- 
neering enterprises and the technical details relating thereto; (3) 
Diversity of interests of employers and employed; (4) Effects of 
legislation on engineering enterprises. 

Markets.—The mention of the first of these main heads in a 
Paper dealing with an engineering subject probably brings home 
to you more clearly than any other statement which I may have 
made how great indeed is the difference between the enginecring 
problems of a century ago and those of to-day. Whatever may be 
the commodity one may have to dispose of, a market containing 
consumers in sufficient numbers is essential if any progress is to be 
made. ‘Seek the consumers " can no longer remain the maxim 
exclusively of the producer of food supplies and the purveyor of 
ordinary household utensils, nor even that of the manufacturing 
engineers, but it must be to-day equally the maxim of all those who 
undertake to supply consumers with electrical energy on their 
premises, or who convert it for the purpose of furnishing a public 
service in one form or another; thus, for example, in the case of 
both a tramway or a telephone service, consumers must be sought 
and catered for. Again, in connection with the supply of electrical 
energy, technical considerations loom large in the arrangement and 
character of the distribution system to meet the varying nature of the 
load which may have to be taken up at different periods during the 
24 hours. When it is remembered that à very large part of the 
capital cost of an undertaking for the supply of electrical energy is 
usually sunk in the distribution network, it can readily be imagined 
that a faulty disposition of the mains end feeder system may easily 


affect the economies of such an undertaking from the point of view. 


of carning profits. And if by any chance an unsuitable merket has 
* Abstract of a lecture to the students of Faradav House given on 
February 26, 1913. 


been chosen for the disposal of electrica! energy the situation is by 
no means so easily dealt with as is the case where many other kinds 
of commodities are concerned. It is usuelly possible to transfer 
ordinary goods from an unsuitab!e to a suitable market ; true, this 
involves a loss of payments made for freight, but even so it may still 
be possible that under such circum ;tences no deed loss is incurred ; 
but it is rarely possible to pick up main 2nd distribution conduits and 
cables in a locality which provides an unprofitable market in order 
to relay them in another loczlity which mzy provide a remunerative 
market, without incurring some dead loss. 

The question which next requires consideration is whether in 
electrical engineering matters connected with the choice of and cater- 
ing for markets should properly be considered as problems connected 
with economies of policy or those connected with the economies of 
practice. It seems clear from the brief references which have been 
made on the subject that considerable technical knowledge is really 
necessary to deal with such questions, and that indeed aspects of 
policy cannot well be efficiently dealt with without at the same time 
taking into consideration those aspects which affect practice. 


Methods of Management and Technical Details.—There are three 
main divisions : (a) Organisation, (b) management of the enterprise 
and (c) technical espects of the enterprise. n 

There are certain general principles of organisation which are of 
very general application and require to be strictly observed if effi- 
ciency is to be attained. "They are as follows: The work should be 
definitely and clearly subdivided, and the control of the different 
subdivisions should be expressly assigned to specific officers in such 
a manner that there can be no conflict of authority. A direct chain 
of command should be constituted—that is to say, every individual in 
the organisation should clearly know to whom and for what work he 
is responsible. Real authority and responsibility should be created, 
so that each officer should really supervise the operations for which 
he is nominally responsible, and the controlling officers should also 
have direct and individual control of the subordinates employed 
under them. The choice of officers for the control ef the various 
groups should be determined by the specific nature of their expe- 
rience and their peculiar aptitude tor the duties assgined to them— 
that is to say, an officer should only supervise work which he is com- 
petent to judge and concerning which he can make helpfv! construc- 
tive suggestions to his subordinates. The sections into which the 
work ıs subdivided for the purposes of supervision should be so 
arranged as to afford an easy means of ascertaining the costs of exch 
class of work on ə unit basis at the various stages, so that: com- 
parisons of the unit costs at different periods, and, therefoce, the 
efficiency, may be readily determined, and the organisation should 
admit of all routine work being carried out expeditiously end without 
duplication of process. The above statements, it is thought, make 
it quite clear that the staff organisation must be adapted to the 
business or works organisation, and not vice versa. This is a matter 
of considerable importance, and in some countries has received much 
consideration. It is naturally more difficult to apply tbe foregoing 
rules to a particular case then it is to state them here. The whole 
object of an efficient organisation is to provide co-operation in the 
highest degree, and to eliminate friction as far as possible, since 
friction is perhaps the most wasteful of all influences in our human 
institutions. The importance of an efficient orgenisation, both with 
regard to the subdivision of the work and the classification of the 
staff, cannot be exaggerated; such an organisation is without doubt 
the most potent influence in promoting economy. The great point to 
be borne in mind is first to have es few min divisions as possible in 
your organisation, and, secondly, to reduce the number of sub- 
divisions in each main division to the lowest limits. A certain 
number of main divisions are &bsolutely necessary in every lerge 
undertaking in order to provide an efficient control of each specialised 
branch of work. The character of an undertaking, as a rule, auto- 
matically settles the minimum number of such divisions which may 
be necessary in a particular underteking. In a large engineering 
concern manufacturing plant, which I recently visited, there were 
but three main divisions, each under the control of an engineer— 
namely, engineer's department, the workshops, end sales depert- 


ment. This organisation may be seid to be functional, for the 


engineer's department is responsible for the design of the plant 
being manufactured and the output, including examination and test- 
ing on the completion of an order; the manager of the workshop is 
responsible for producing the articles designed in the engineers 
department at the most economical price, and the sales manager for 
obtaining orders. "The manager of the workshop has his own engi- 
neer of methods, who: e specie! duty it is to plan out the various steps 
necessary to turn out the finished articles required by the engineoring 
depertment, and at the same time the engineer of methods is « 
liberty to put up suggestions to his chief for the modification of the 
detzils of any design sent into the workshop if thereby economy. 
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without loss of efficiency, is likely to be secured. Suggestions 
relating to alterations of design must, however, be submitted to and 
approved by the engineers department for consideration before 
adoption in the workshop. I gathered that this organisation works 
very satisfactorily in prectice and that it is rarely that differences of 
opinion between the engineer and the manager of the workshop are 
sufficiently serious to warrant an appeel to the engineer-in-chief and 
general manager of the undertaking. Sufficient has been said, it is 
thought, to demonstrate that in an engineering enterprise matters of 
organisation cannot satisfactorily be considered apart from the tech- 
nical aspects of the business, and that the details of organisation 
affect problems associated as well with the economies of practice as 
those connected with the economies of policy. 


Management.—It is now necessary to turn to the subject of 
manzgement of engineering enterprises. In its general sense, 
management includes the determination of the policy of è company 
or corporation, as, for example, such matters as the designing of the 
organisation, the selection of the staff, the acquisition of patents, the 
supervision of the work done and the expenditure incurred, the form 
of the accounts, provision for depreciation, &c. It is on the skill of 
management that the profits of an undertaking depend. It is some- 
what remarkable that, elthough commercial institutions have been 
in existence for some centuries now, and in consequence many 
opportunities have existed to study management as a science, yet, 
as a matter of fact, exceedingly small progress has been made in 
studying the important problems connected with this subject. Indeed, 
it is admitted that modern industries have developed far more 
rapidly from the technical point of view than they hsve either in 
respect of the organisation of the services or in the management of 
modern businesses. So thoroughly is this realised in some countries 
that a movement is on foot to obtain official recognition for a diploma 
course in commercial engineering in order to train men to de»l with 
problems of management. Many of the questions which affect the 
management of an engineering enterprise require for their solution 
minute calculations that can only be made by trained experts, and 
these can only be made on the basis of exact and carefully sifted 
statistical data; to take but one example. that of the value of a 
patent, who but a technical expert can really determine the financial 
value of a patent process or device to a given undertaking ? Policy 
questions in engineering, it is clear, resolve themselves into the con- 
sideration of the costs of alternative schemes, of which the various 
elements have been carefully considered and brought into account ; 
and, geucrally speaking. it is dangerous from the point of view of the 
economies of engineering to ignore the answer which is provided by 
the figures of annual cost in such cases. Competition is essential, 
and in the case of engineering enterprises the taking of risks must 
depend also on the study of the technical aspects of the question. 
Therefore, so far as our subject is concerned, it would again appear 
that the economies of policy and the economies of practice cannot 
without some disadvantage be considered separately. 

Technical. Aspects.—The rext subdivision deals with the technical 
aspects of the enterprise, and involves mainly questions of practice 
which are extremely familiar to you, and I, therefore, propose to 
review them very briefly indeed, although even in the field of elec- 
trical engineering alone they cover a wide ground. Now that 
engineering problems are becoming more and more complex the 
mastery which an engineer must necessarily acquire in his everyday 
work of the matters comprised under this head must tend, it seems 
to me, gradually to enhance his value in the industrial world. The 
matters comprised in this branch of the subject may be conveniently 
considered under six heads: Materials, design, lay-out. methods of 
execution, operating of plant and accounting. 

The importance of exact knowledge concerning the properties of 
the materials used by engineers has fortunately been long recog- 
nised, and, in consequence, much valuable data has been accumu- 
lated concerning their physical properties, and the efficacy of the 
various preservatives employed to prolong their life. You are all 
fully aware that the engineer who possesses knowledge of the phy- 
sical properties of materials, the forms in which they can be pur- 
chased on the market, the useful life of the various kinds of materials. 
the price at which the materials required can be purchased at the 
date of demand, and the different conditions under which they may 
be employed in structures and machines is readily able to determine 
whether the employment of one material or another will prove most 
economical in anv particular case, and I need not therefore enter into 
any further details on this head here. Matters connected with 
design give free play to the imagination, or, in other words, the in- 
ventive genius of the engineer ; and he who has best mastered the 
leading principles in the sciences which are included under the 
Sub;e.t of physics. and is able to apply these. principles in some one 
or m re original combinations, is on the high road to success. It is 
well to remember that an idea is often the source of great wealth, and 


it is new ideas which promote the economics of engine»ring, and 
bring about that progress which is continually going forward. The 
more complete that your knowledge is of the sciences associated with 
the art of the engineer the more will it lay in your power to do your 
share in promoting the economics of engineering. This knowledge, 
combined with that concerning the properties or materials, will 
prove invaluable to you, particularly at times when there may be an 
enhancement in the price of certain materials either owing to their 
scarcity or to the effects of legislation ; for it will b» possible for you 
readily to think of substitutes which will under the circumstances 
serve your purpose in the place of materials which are either unpro- 
curable or too costly for the purpose you have in view. Under the 
head of Lay-out fall questions relating to the location of generating 
stations, sub-stations, the routes of main and distributing conduc- 
tors, the routes of tramway and sizes of the cars, the planning of a 
factory, the types of machines to be installed, provision to be made 
for the storage, &c., of new material, arrangements to be made for the 
disposal of the finished articles, &c. In many of these cases, ques- 
tions have to be considered relating to future extensions, and also 
those relating to the steps to be taken to restore the services in case 
of a temporary breakdown. The character of modern engineering 
undertakings is so various that the problems connected with the lay- 
out in different kinds of undertakings naturally vary considerably 
and are innumerable. It would not be profitable for me to do more 
than mention the subject as one having a considerable influence om 
the economics of engineering. So much has b2en written on this 
head in relation to practically every branch of electrical engineering 
that no difficulty need be experienced in obtaining very exact data 
for dealing with each class of problem which may present itself to the: 
practising engineer, not only from text-books but, often better still, 
from the pages of the '' Journal" of the Institution of Electricab 
Engineers. The problems connected with this branch of the eco- 
nomics of engineering involve the study of the methods to be adopted 
in order that the investment of capital necessary for the attainment 
of definite results may be reduced to à minimum. The investiga- 
tion of this aspect of the question is closely associated with that of 
design, and you are all familiar with the many devices resorted to by 
engineers to maintain the enterprises in their care at the smallest 
annual expenditure, such, for instance, as apparatus for improving 
the power factor of alternating-current systems, the employment of 
accumulators in connection with central station supply, boosters, 
&c. I can only add that, in order to be quite up to date in these 
matters, it is essential that the engineer should consult the most 


recent issues of the ‘‘ Journal" of the Institution of Electrical 
Engineers. 


Works may be either executed by the workmen employed directly 
b; an undertaker or by contract. So far as the undertaker is con- 
cerned, the results obtained may prove different, but from the point 
of view of the economics of engineering the principles involved are 
identical. The most sure method of ensuring economy in execution 
consists in the careful preparation of the programme dealing with the 
order and the method in which the details of a work are to be carried 
out, and in the adoption of an organisation in the case of the gangs 
of workmen suitable for this purpose. A matter which often re- 
quires considerable attention in the execution of new works is that 
connected with the delivery of machinery and materials on the site of 
the work at the due date. Failure in this respect throws the gangs 
out of work and often involves a considerable waste of money, and 
has been at times the only reason which has caused a contract to 
prove unprofitable. Such failures can generally be obviated by 
careful supervision, and the preparation and submission of requisi- 
tions for materials in good time. It need hardly be pointed out here 
that it is the efficiency of supervision which more than anything 
else promotes economy during the execution of a work. Another 
question which also has considerable influence on the economics of 
engineering is that connected with the distribution of work in such a 
manner that the skilled hands shall be kept employed at their trades 
all the year round, Dismissal of such men may, at times. result in 
their drifting into other occupations, and, therefore. getting out of the 
reach of an emplover when most wanted. It mav not alwavs be 
possible to prevent the dismissal of skilled hands. but forethought and 
skilful management can often reduce the necessity for the adoption 
of such a course to a minimum. j 

The character of the plants to be operated, and the nature of the 
enterprises in which the same kinds of plant are to be found differ so 
widely that here again it is only possible in the limited time which is 
available to attempt a very general survey of this aspect of the ques- 
tion. The problems which fall into this group are those which relate 
to the steps to be taken in order to avoid waste of fuel and stores, to 
utilise to the best advantage the services of individual members of 
the staff and individual! machines, to reduce to a minimum the idle 
time of the men and of machines, &c. 
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Considerable progress has already been made in coping with the 
questions which fall under this head, particularly by the introduc- 
tion of automatic appliances which, fortunately, have reduced the 
waste of fuel and other materials, as well as having also contributed 
largely to a reduction in labour charges. However, in many engi- 
neering enterprises the control of labour expenses is still a matter of 
considerable di ficultv, and this is particularly so in those under- 
takings in which the plant consists of a network spread out over a 
comparatively large extent of territory, as, for example, in the case 
in electric power supply. and of telegraph and telephone undertakings. 
In such cases the outdoor staff is continually on the move, making 
supervision and control difficult. if not impossible. The most 
effective means of ensuring economy in such cases consists in the 
systemisation of the various kinds of operations, and the assignment 
of factorial values (in hours) to the different items of work. The 
check then becomes a statistical one. It is sometimes possible to 
utilise these factorial values for delimiting the area within which each 
individual workman should be employed, and in such cases act to 
some extent as an anticipatory check before expense is actually 
incurred.  Insome cases where direct supervision is practically impos- 
sible, I have found this method invaluable. Another method which 
is largely employed to control the work of even individual workmen 
is that involving the issue of a * works order " for every separate job. 
The works orders naturally provide the means of calculating the unit 
cost of the various classes of work. and thus information can always 
be obtained for comparing the relative values of the men employed 
on similar classes of work. There are some situations where the 
volume of work varies in an extremely regular manner from hour to 
hour throughout the day; this is the case in the manipulation 
branches of the Telegraph and Telephone services. In such cases, 
it is usual to plot the load. hour bv hour, as a curve, and to plot a 
second eurve showing the numbers of operators required to deal with 
the loads shown in the first curve during each of the hours of the day. 
The duty rosters can then be easily compiled from the information 
derived from the second curve. There may be other situations also 
in which this method of control may prove valuable. This is also a 
check of the anticipatory type. which, after all, is the best in those 
cases in which vou have the necessary data to apply it. The value 
of 2 proper system of statistics as an aid in controlling the operations 
ot 2 large undertaking cannot he exaggerated. It is really astonish- 
ing how readily statistics prepared on a sound basis indicate sources 
of waste, and in consequence serve the purpose of those who are 
interested in the economics of an undertaking. 


Tne antiquity of accounting, in some measure, indicates its im- 
portence. The earliest system in Great Britain dates back to the 
beginning of the twelfth century. The oldest statement of account 
in this country now in existence is the English Pipe Roll for the year 
1130-1131, and the oldest private account in existence is the house- 
hold roll of Eleanor, Countess of Leicester, for 1265. Questions 
relating to accounting affect both the economics of policy and the 
economies of practice. The cost at which a commodity cen be sup- 
plied, whether in the form of electrical energy or of a machine, must 
vary according to the value of all the plant emploved in producing 
the commodity in question, which is composed of three elements— 
namely, interest on capital, annual depreciation charges, annual 
expenditure for minor repairs ; the period during which the plant. is 
in use in producing the commodity, in which is included th^ time 
during which the plant is idle; the cost of the labour required to 
operate the plant, which includes the value of the tim? lost. and also 
supervision and management charges. It is essential for the suc- 
cessful operation of an undertaking that capital charges shall be 
kept down. It is, therefore, permissible to charge the cost of new 
works to the revenue account, but the charging of maintenance costs 
ageinst the capital account will always invite the criticism of an 
zuditor, and you will readily recognise that this should be so. The 
questions relating to the capital account and depreciation are 
matters which, to a great extent, belong to the province of policy ; 
whilst «questions affecting running costs, that is to sav, expenditure 
con minor repairs, cost of labour, of supervision, and of management 
are matters which belong more properly to the province of practice. 
In these days of keen competition exact knowledge as to the cost 
of production of the commodities which an undertaking desires to 
place on the market is absolutely essential; it is for this reason that 
4 scientific system of cost accounts is necessary in every engineering 
undertaking in which regard is paid to the economics of the enter- 
prise. 

The interests of employers and employed ere identical so far as the 
produetion of wealth is considered, but when it comes to a question 
of distribution there is a real divergence. It is this divergence which 
has led in modern times to the serious and almost continuous con- 
flicts between capita! and labour. It is difficult to estimate the 
enormous loss of wealth which has been involved in this struggle. 


Naturally economists have endeavoured to devise measures to re- 
move, as far as may be possible. the causes tending to produce these 
disastrous conflicts. Profit-sharing and co-operative production 
have been tried as remedies; the former appears to secure the 
greater advantages with lesser disadvantages.  Profit.sharing 
elicits the interests of the workman in the enterprise, while, at the 
same time permitting the control and management to remain vested 
in the hands of the employers, whose skill and experience are essen- 
tial to the success of important industrial undertakings, and it is in 
this latter respect that profit-sharing differs from co-operative pro- 
duction. Another remedy which has been tried is that of con- 
ciliation boards. Such institutions have existed in our colonies and 
in some European states for some years past, and, as you are prob- 
ably aware, such conciliation boards were brought into existence in 
this country very recently in connection with the great railway strike 
about two years ago. Perhaps the best known examples of con- 
ciliation boards are the Conseils de prud hommes in France and 
Belgium, whose functions are not concerned with the determination 
of the general rate of wages for the future, but with the interpreta- 
tion of particular contracts. These conseils are also occupied with 
the redress of minor grievances and the adjustment of individual 
quarrels. Since every measure which tends to bring about harmony 
between the conflicting interests of capital and labour. directly 2nd 
indirectly, is 2 means of reducing waste of wealth, the study of the 
weak and strong points of the various remedies suggested and 


„adopted is of value in connection with the consideration of problems 


connected with the economies of engineering. "The subject is a wide 
one, and perhaps, strictly speaking, forms part of the subject of 
social economies. 


SOME SPECIAL APPLICATIONS OF ELECTRICITY ON 
WARSHIPS.* 


BY A. P. PYNE. 


The work associated with the operation of boat and coal hoists, 
capstans, turret-turning gear, &c., is usually of an extremely exacting 
nature, entailing the rapid acceleration of heavy masses, stopping of 
same without undue shock or jar, frequent reversal of motors (often 
many times per minute). wide speed-range under varving conditions 
of load, complicated interlocking systems to render mechanisms fool- 
proof, and numerous other exceptional conditions. The intermittent 
nature of the service is in itself a factor to be reckoned with. since the 
gear is not in operation all day, or even day by day; the most that 
can be expected is two or three hours per day for four or fiv» dava 
per week, with often considerable periods of complete idleness. Tne 
importance of this becomes apparent when we consider the sa!t a'mo- 
sphere. the tendency of lubricants to solidify, and the difficulty of 
preventing moisture from condensing on the inside of switch and other 
boxes, which is sometimes very troublesome with circuits above 100 
volts, and also causes rusting of pivots of automatic switches, solenoid 
plungers, &c. The use of contactors or automatic switches for most 
of the special motors under consideration possesses many advantages 
and admits of all the main switchgear for any particular circuit being 
mounted on one panel contained in a large watertight case and placed 
in any convenient, accessible position, a push-button or other type of 
control switch only being necessary at the operating point.. The fittings 
should not be crowded together too closely on the panel. The opera- 
ting coils of automatic switches should be easily removable for repairs 
or replacement. All cab!es entering the case should have termin:!s 
provided for them near the outer edge of the panel and opposite the 
cable gland. All terminals should be numbered and the cables tallied 
to correspond. If fuses are contained in a panel case, a sma!! door 
should be placed over them (preferably with a glass front) to enable 
fuses to be changed without opening the main cover. Spare fuses 
should be provided, preferably clipped to the lid of the box ənd 
lettered to correspond with the component fuses. 

Motors are very liable to be hidden away in inaccessible corners ; 
they should be placed in positions permitting of easy dismantling. 
Armatures should be capable of being withdrawn either axially or 
vertically, whichever may be more convenient, since gear afterwards 
placed in the vicinity may prevent the armature from being removed 
in the manner originally intended. Access doors to commutators 
and brush gear should be unusually large and made to be completely 
removable. The oiling arrangements should be in evidence and not 
covered up by a magnetic brake or other contrivance rendering them 
liable to be overlooked. Cables for control circuits should as far as 
possible be of the multi-core pattern, branching in junction boxes to 
the various control switches. Only one such cable should enter each 
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switch. One or two spare cores should be provided in each cable. 
The cores should be of distinctive colours throughout, and all ter- 
minals in switches, boxes, &c., should be numbered end the cable 
ends tallied to correspond.. The outside of the cable should be 
painted a distinctive colour for each circuit. 

The ordinary methods of protecting circuits by circuit-breakers 
and fuses give endless trouble if the usual rules are followed ; and 
generallv result in their being purposelv put out of action by those 
operating the gear. Motors are called upon to accelerate heavy 
masses rapidlv. and often to stop and reverse many times in a minute. 
Ordinary starting switches are quite useless for such circuits, and the 
simplest way of dealing with them is to connect the motor directly 
across the mains. With such precautions as will be pointed out later, 
this can quite well be done with motors up to 10 H.P. on 220-volt cir- 
cuits; and results in considerable simplification of the switchgear. The 
motor is often required to stop in the shortest possible time ; and it will 
be found that the ordinary magnetic brake leaves much to be desired ; 
à far more satisfactory method is to short-circuit the motor armature, 
with or without resistance in circuit as circumstances may dictate. 

A motor operating under the conditions indicated above must be 
of very sound construction mechanically, and must be able to with- 
stand three or four times the normal load sparklessly for very short 
intervals. The switchgear should be designed for this abnormal 
current, and fuses of corresponding size placed at the junction of the 
cireuit with the mains. The use of mechanically operated ^* cut-off " 

' interlocking " switches placed on the main circuit would involve 
numerous difficulties and occupy. prohibitive space; experience 
shows that perfectly reliable magnetically operated switehes can be 
obtained. A reversing switch of this nature and double-pole fuses 
are all that are necessary for the main circuits of the smaller motors. 
The control switch and any cut-off or interlocking switches that may 
be necessary simply deal with the small magnet currents of the auto- 
switch, and consequently may be made light and compact. The 
reversing switch can be arranged to short-circuit the armature of the 
motor in its off " position. [t is in itself a no-volt switch, and by 
the addition of a time-limit rela v becomes an overload circuit-breaker. 
It should have plein carbon contacts of ample size making a rubbing 
contact, with a clear space above them in which any flash made on 
breaking circuit may dissipate itself. The magnet coils must have 
sufficient power to operate the switch under a 25 per cent. reduction 
of voltage, and should have sufficient surface to radiate the heat 
generated in them during their intermittent operation without the 
aid of external resistances, which are often fitted to reduce the current 
às soon as the magnet plunger hes been drawn in. Such a switch can 
he made very simple in design, the carbon contacts to a great extent 
self-adjusting, and the two sides of the switch electrically interlocked 
so that one side must drop before the other can lift and reverse the 
motor. Small auxiliary contacts (preferably of carbon) may be fitted 
to the reverser for interlocking purposes. 


In cases where the motor is too large to be switched on to the 
mains without the intervention of a starter, this starter should be of 
the same pattern as one-half of the reverser, most of the parts being 
interehangeable with it. Its magnet circuit should be closed by one 
of the small auxiliary contacts on the auto-reversing switch when the 
letter has reached the end of its travel. A dash. pot can be fitted to 
limit the speed of cutting-out resistence, which is quite out of the 
hands of the operator, the whole apperetus being completely fool- 
proof. Asa matter of fact, it is often necessary to run the motor up 
to speed so quickly that the use of a dash-pot is not feasible. In 
addition to the main fuses already referred to, fuses are essential to 
the small control circuits. A simple double-pole knife-switch is advis- 
able to enable any circuit to be completely isolated. The conditions of 
operation of winches, lifts. turret-turning gear, hoists, &c.,2re so varied 

that the tvpe of motor must be selected to suit each particular case. 
For boat and coaling winches, lifts, &c., series or compound-wound 
mo:ors can be used with advantage ; but for ammunition hoists and 
most of the auxiliary gear of gun turrets, the variable speed of such 
motors under varying loads gives rise to serious difficulties. |. A shunt 
winding providing a very strong field is quite the most suitab!e tor 
such cases. Motors are usually totaily enclosed for this work ; but 
unless running in the vicinity of powder ebarges, it is obviously pre- 
ferable to provide a certain amount of ventilation through cowled 
splash- proof openings. Terminals must be exterior to the motors, 
in compact terminal boxes capable of being placed in any of several 
positions on the motor to suit the surroundings. 


It must be remembered that circuit-breakers or fuses provide no 
protection against some contingencies. Even when they operate 
only under a considerab!e time limit thev are generally regarded by 
those controlling the gear 2s a further example of the unreliability of 
electrical apparatus. Switches in control circuits, whether operated 
mechanically or by hand, must be very carefully designed. Small 
spring contacts should be avoided, as thev are liable to be bent out 
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of shape or adjustment if the switch is taken adrift for any purpose. 
The contacts are apt to become oxidised and dirty through the action 
of the atmosphere, if left unused for any length of time; or through 
sparking if used very frequently. So much so, that sooner or later 

2 switch will cease to m3ke contact at some critical moment unless 
this tendency is allowed for by arranging ll such switch contacts in 
dupticate, preferably of the plunger type making a rubbing or self- 
cleaning contact. The moving portion should be free to revolve so 
thst contact need not necessarily be ** made " twice in succession at 
the same points. The stroke of mechanically operated switches 
must be made easily adjustable, and the operating gear so arranged 
that should the travel given to the switch inadvertently become too 
great no damage will occur to the latter. 


The gun-loading hoist is an example of somewhat arduous con- 
ditions which have to be met by electrical gear. The complication 
due to the necessity for slowing down to drop or pick up the powder 
cage is avoided, as only one cage is used for both powder and shell. 
As, however, lozding takes place at any angle of the gun, whether the 
latter is 2t/rest or moving, it is necessary to arrange that when once 
the cage is opposite the breech it shall remain there until the opera- 
tion of loading is complete. The most satisfactory way of ensuring 
this is automatically to lock the cage to the loading arm, which will 
now he ve to reise or lower the cage in unison with the breech. It is 
therefore advisable, apart from other reasons, to provide the hoist 
with balence weights equivelent to the weight of the cage, plus half 
the load, in order to reduce to a minimum the strein on the loading 
arm and the work on the motor eleveting the gun. It is also neces- 
sary to pay out rope or take up the slzck as the e»ge moves; and 
though a svstem of pulleys may be used to effect this purpose, com- 
plications are introduced when the cage is down. since in this position 
it must remein at rest irrespective of movements of the gun. Sufficient 
rope could, of course, be paid out to ensure this, and the slack taken 
up by a jockey pulley and spring ; but this arrangement is unsatis- 
factory. Another and more suitab!e method would be to drive the 
hoist through an epicyclic train, the outer member of which is freed 
when the hoist is locked in the loading gun. Another method is to 
provide a magnetic clutch on the winch barrel, freeing it from the 
gearing in the locked position. A small switch operated by the 
locking bolt will easily effect this. The cage rope would leave one 
side and the balance- weight rope the other side of the barrel, the 
latter being quite free to revolve in unison with the motion of the gun. 
The clutch should be carefully designed to ensure its being quite free 
when the magnet is energised, and to have ample holding power when 
the clutch-magnet circuit is broken. Ad justment should be provided 
so that the clutch could be arranged to slip in the event of the cage 
coming up and the motor failing to stop through incorrect adjust- 
ment of cut-off switches or other cause. 


A problem of quite a different nature is that of training. The 
work involved in training heavy gun-turrets would place no difficul- 
ties in the way of electrical operation were it not for the wide speed. 
range often called for, necessitating a motor of, say, 750 revs. per min. 
maximum speed being capable of running at less than 3 revs. per min. 
Even this range is regarded by many as insufficient. It is almost an 
impossibility to obtain this renge with a single motor. If the Ward- 
Leonard system be adopted, a range of 200 to 1 may be obtained with 
specially designed gear under f2vourab!e circumstances ; but meny 
factors must receive careful attention. The ohmic resistance of the 
circuit between the generator and motor armatures must be kept very 
small, otherwise the speed becomes fluctuating and unsteady. For 
instance, if the turret is just creeping end moving easily very little 
current will be flowing ; if the resistance to motion then increases, 
owing to a tight place in the gearing or other cause, the current will 
be increcsed and the aveilable voltage absorbed in overcoming the 
ohmic resistance : consequently the motor will stop. Or, if the con- 
trol wheel is put over a little to increese the voltage of the generator, 
as soon as the tight place is passed the motor will gether speed to an 
objectionable extent unless checked by another movement of the 
control wheel. 

Another difficult v is due to the initia! friction of the turret requiring 
à greater current to start it into motion than is required to keep it 
moving when once started. Consequently, the turret once in motion 
will continue to zecelerate for some time, necessitating a backward 
movement of the control wheel if è ereeping speed is required ; this 
is a recognised difficult v with the Werd-Leonard system, and various 
schemes embodying special windings or mechanical devices have been 
patented from time to time to overcom2 it. One disadvantage of the 
Ward- Leonard sy..tem is the sluggishness of control due to the time 
taken in the building-up and dving away of the generator field. 
Residual m*»gnetism in the generator is also sometimes of sufficient 
magnitude to interfere considerably with the sensitiveness of the 
control. The above points should be kept in mind and special care 

taken in the design of the generator to overcome them. 
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HIGH-TENSION CABLES ON THE RAILWAY BETWEEN 
DESSAU AND BITTERFELD.* 


BY DR. L. LICHTENSTEIN. 
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After a good deal of work which has been done of late years in the 
Siemens-Schuckert laboratory with reference to measurements and 
tests on high-tension cables, it is now possib'e to report on outside 
work which has been carried into execution in this depertment, and 
which consists in the le ying 2nd testing of the first underground cable, 
suitable for withstanding a pressure of 60,000 volts. "The history of 
the project is briefly as follows. A pressure of 60,000 volts was 
agreed on, and the purchesers fixed on the single-phase system. Our 
laboratory experiments with twin-conductor cables were not com- 
plete, and it was therefore determined to ley two separate cables, 
each with a single conductor. Iron armouring was obviously un- 
suitable, and asphalt wis consequently used as a protective covering. 
The cables are intended to carry current from the power station at 
Muldenstein to a sub-station in Bitterfeld at a frequency of 16-6. At 
Bitterfeld the voltage is lowered to 10,000. At the power station 
there is at present a turbo. generator giving e bout 4,100 k.v.a. at 3,300 
volts, and running at 1,000 revs. per min. The overhead wire on the 
railway takes the current at 10,000 volts ; the transformer ratios are 
to be altered later, so thet-this pressure becomes 15,000 volts, without, 
however, altering the pressure on the 60,000-volt transmission line. 
"The power station at Muldenstein will eventually contain five turbo- 
generators. 

Confining our attention more particularly to the 60,000-volt cables, 
the conductors consist of stranded aluminium wires, with a sectional 
area of 100 sq. mm. The dielectric is 13 mm. in radial thickness and 
consists of impregnated paper. The lead covering is surrounded by 
a layer of jute, which is painted on the outside with a paint consisting 
of a mixture of asphalt and chalk. The cab!e carries a maximum 
eurrent of 240 amperes, allowing a rise in temperature of 25°C. The 
apparent power, which can be conveyed by the cable as à steady load, 
is 14,400 k.v.a. Assuming a power factor of 80 per cent., the actual 
load would then be 11,520 kw. ; and if the temperature of the con- 
ductor is 40°C., the ohmic drop is 150 volts per kilometre, and the 
inductive fall is 35 volts per kilometre. The totel fall over the 
present cable amounts to 1-1 per cent., with a power factor of 90 per 
cent. The same results would have been obtained with 2 copper 
conductor of 57 sq. mm., but aluminium was preferred in order, mong 
other reasons, to increase the ores of the conductor. Assuming 
the well-known logarithmic formula for the calculation of the effec- 
tive electric field-intensity on the outer circumference of the con- 
ductor, and assuming that the pressure between the earth and either 
conductor is 30,000 volts, it will be found that with an aluminium 
conductor of the above-mentioned size, this field-intensity works out 
at about 4,200 effective volts per millimetre. and with a copper con- 
ductor it would have been 4,790 volts per n.illimetre. Tis difference 
amounts to 14 per cent., and would necessitate an increase in the 
thickness of the dielectric in order to have the seme factor of sfetv. 
The overall diameter of the dielectric would then be 42-9 mm. instead 
of 399 mm. ; this means, of course, a bigger lead covering, and alto- 
gether it becomes plain that aluminium is to be preferred to copper, 
in this case at least. 

The electrical constants of the cable, as mecsured in the factory, 
were as follows: the insulation resistance was about 3,000 megohms 
per kilometre at 15°C. ; the resistance of the cable itself at the same 
temperature was 0-275 ohm per kilometre ; the capacity was 0-169 
mfd. per kilometre. The dielectric constant can be calculated from 
the logarithmic formula, taken in connection with the kvown capa- 
city per kilometre, and we then find that this constant is 3-35. The 
cable was manufectured in lengths of 750 metres. and on the total 
length that was laid by the Siemens-Nchuckert firm there were 10 
joints, independently of which there were, of course, the two end- 
connections at each end of the line. These joints ere well known to 
be the weak points of a cab'e, but with single-conductor cables they 
present no very serious ccmplications. In this case a joint merely 
becomes a swelling, partly owing to the fect that the paper hes to be 
wound on by hand, which naturally cannot be done gs evenly end rs 
tightly as if it were wound on bya machine, and partly owing to the 
fact that a little ellowanece has to be made for è slightly increesed 
factor of safety at these points. The end-connections are neturelly 
made by the use of & suitab!e porcelain insulator, Experience hes 
shown thet with care these joints can be made quite es sound as any 
of the rest of the cab'e. The czble wes leid between October and 
December, 1910, and was placed in a trench beside the railway at a 
depth of nearly 3 ft. below the surface. ach cab!e was leid in an 
earthenware trough, which was then filled with sand, and covered 
with an earthenware lid ; on the railway bridges, they were placed 
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in wooden boxes provided with wood lids. The work in Bitterfeld 
was done in very cold weather, the temperature being about 5°C., 
and during the making of the joints it varied between 2 deg. and 5deg. 
below the freezing point, work being, however, continued both by 
night and day under specially heated tents. 


After the work of laying was completed, tests were begun. The 
capacity was found to be 0-1705 mfd. per kilometre ; the insulation 
resistance was 8,620 megohms per kilometre ; and the resistence of 
the cable was 0-265 ohm per kilometre. These figures were taken 
with an air-temperature of 4°C., end this accounts for the seeming 
difference between them and those given above. Each cable was 
then tested for a quarter of en hour with a pressure of 50,000 volts 
between it and earth, corresponding to a pressure of 100,000 volts 
between the conductors. And this was only possible as the trens- 
formers in the power stetion were capable of being earthed on the one 
pole, a circumstance which requires to be noted as showing the diffi- 
culties attending tests at these very high pressures. The ch»rging 
current at a periodicity of 16-6 was 3-83 amperes, corresponding to 
an apparent load of 190 k.v.a. If the periodicity had been 50, some 
sort of transportable testing apparatus would have been necessary, 
the apparent load being 570 k.v.a. But even if choking coils could 
have been used, it is needless to say their transport would of itself 
be a serious matter, assuming them to be capable of dealing with 
570 k.v.a. at 50,000 volts. 

If an insulator were to break down, one of the cables would then 
be exposed to a pressure of 60,000 volts in working between it and 
ecrth, and it is doub:ful whether it would withstand this for any 
length of time. There is, therefore, an automatic device in the power 
station at Muldenstein to indicate an accident of this kind. The 
czbles have been working with slight interruptions since April. 1911, 
and carry current for about 20 hours every day. Allowance must, 
however, be mede for the fact that a duplicete system has been leid 
by the firm of Felten & Guillesume, and that ezch system works 
during alternate weeks. "The load at present is very small 2nd only 
amounts to &bout 10 amperes. About the actual working there is 
not very much to say ; exciting moments, such a3 those in which a 
cab'e breaks down, have not occurred. In passing, it may bo said 
that isolated breakdowns do not necessarily mean much. They may 
be due to a defect in the cable itself, and this is always possible so long 
as factory methods leave room for improvement. But if tho break- 
downs become epidemic, as it were, and a number of joints were to 
break down, which naturally could not all be traced to à want of care 
on the part of the workmen, this would mean that the methods were 
defective. So far, at any rate, as aforesaid, no trouble has arisen of 
this nature. 


A question of considerable importance arises in connection with 
cables of this class, and that is the determination of the length of life 
which such cables may be expected to have. The economic im- 
portance of this is evident. Any depreciation in the working value 
of the cable would doubtless, as it seems, be accompanied by a change 
in the value of its electrical constants. It was, therefore, thought 
well to examine these constants from time to time on the present 
cab'es. These measurements always included the insulation resist- 
ance, the capacity, and the ohmic resistance, from which the tem- 
perature can be determined. No doubt any change in the insulation 
depends on dielectric hysteresis, but what the connection exactly is 
is not so clear. A change in the dielectric is probably accompanied 
by a change, probably en increase, in the dielectric losses. These 
losses have been determined by Herr M. Hóchstadter, who examined 
them in a cable with a singie conductor, and with the same thickness 
of insulation as in the present cables. At 30,000 effective volts and 
© frequency of 50 these losses amounted to 0-7 kw. per kilometre. 
Herr Hóchstadter lso showed that they were directly proportional 
to the frequency, which, in our case is 16-6. The loss to be expected 
in the Bitterfeld cables is, therefore, 0-23 kw. per kilometre, and it 
may be noted thet a lowering of the periodicity seems from this point 
of view likely to increase the life of the cable. The ceb'es being 
4:3 kin. long, the total loss to be expected in the pair is about 2 kw. 
This loss is too small to be measured directly with any accuracy, but 
its heating effect cen be analysed as follows: A steady current of 
210 exmperes raises the temperature of the conductor 25°C., and 
causes » heating loss of 15-9 kw. per kilometre, if we remember that 
the resistance of the conductor at 15°C. is 0-276 ohm per kilom-tre. 
Supposing the dielectric losses to have their heating centre in the 
conductor itself, we can see by a kind of proportion that the rise in 
temperature, due to this cause, would be rether more than e third of 
a degree Centigrade. This is obviously extremely small, and is only 
1-45 per cent. of the heat generated by the main current. The load 
on the eables has been very low so far, amounting on an average to 
about 10 amperes. Putting all things together, the rise in tempera- 
ture might be expected to be about 0-4°C., and this, as we shall! see, 
agrees fairly well with our observetions. 
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The first measurements with this object in view were carried out 
on four occasions between October 10 and October 13, 1911. The 
capacity per kilometre was found to be the same in the two cables, 
and amounted to 0-1685 mfd. per kilometre, this value agreeing 
almost exactly with the value determined in the works. At 12-5°C. 
the maximum insulation resistance was 2,350 megohms per kilometre, 
and the minimum value that was observed was 1,300 megohms per 
kilometre. This agrees quite well, having regard to the difference of 
temperature, with the figure of 8,000 megohms at 4°C., as determined 
in the works. Considerable differences were indeed noticed in the 
readings for insulation resistance, but these were probably due to the 
varying resistances of the porcelain insulators, used for making the 
end-connections. By means of a thermometer sunk in the ground 
to the same depth as the cables the rise in temperature in the con- 
ductors varied between 0-6?C. and 0-8°C., as indeed had been ex- 
pected, t.e., differences of this order of magnitude had been seen from 
prior calculations to be likely. Another series of tests was under- 
taken about two months later, when arrangements were made by 
which the cables were kept continuously under a pressure of 66,000 
volts for rather more thana month. Here, again, the readings tallied 
very exactly with those described above, except in the matter of 
insulation resistance, which was complicated by considerations of 
temperature and by conductive effects over the surfaces of the 
porcelain. 

From these results it may with confidence be said that there is no 
reason to suppose thet the Bitterfeld cab!es are subjected to greater 
stresses than they are likely to be able to withstand. A further 
laboratory experiment may, perhaps, be mentioned. A piece of 
cable, 50 metres long, was wound on a drum, the ends being suitably 
prepared, and kept continuously under a pressure of 55,000 volts for 
a month. The rise in temperature on the lead covering was to be 
carefully noted, specially at any spots which appeared to be heating 
more than normally. Such spots were, however, impossible to detect, 
and the rise at the end of the month was found to be not more than 
2°C. Making ellowence for differences in sizes, periodicities, &c., 
this agrees almost exactly with the figure found by Hóchstadter, and 
confirms in a rather cumbrous fashion the results he obtained with a 
very delicate arrangement of instruments. 


The question often arises as to the pressure at which cables should 
be tested. "Testing pressures in France and England are generally 
prescribed, which are about 50 per cent. higher then those usual in 
Germany, where, however, there has lately been an outcry for higher 
pressures, and even for tests under hydraulic pressure. Any ın- 
creased stringency in the tests will certainly have the effect of raising 
the price ; and the author much doubts whether such a cable is likely 
to do its work eny better then one which has not withstood such rigid 
tests. In any case, when one comes to very high pressures, it is 
always possible in the works to test the separate lengths even up to 
90,000 volts. But efter the cable has been laid, what is to be done 
about the joints? Certainly in these cases, unless they are very 
exceptional, any unusually high alternating pressure involves great 
difficulties. In the case of the Bitterfeld cables, it happened to be 
possible to get the necessary current from the power station ; but if 
this had not been possible, 2 truck full of choking coils would have 
been required, even for à pressure of 60,000 volts and a periodicity of 
16-6. Beyond these limits tests of this kind 2re practically impos- 
sible after the cable has been laid, and it is necessary to fell bck on 
tests with direct current. Herr Delon's apperetus is in such 2, case 
very useful. (This hes already been described in THE ELECTRICIAN, 
Vol. LXX., p. 1043). Without going into details, it may be said 
that it is è kind of rectifier, whereby a direct voltage can be produced 
equal to twice that of the maximum alternate voltage with which the 
apparatus is supplied. The author has had occasion to use it, and 
has found it to be both simple and effective. Long lengths of cable 
ean bo tested with it at pressures up to 150,000 volts (direct) without 
‘any serious trouble. It may be said that a direct-current test is not 
the equivalent of an alternate-current one ; but it is merely a matter 
of degree, 2nd this con be adjusted by raising the direct pressure. 
Any test after laving is, of course, intended to detect any fault due 
to the laying and jointing, and this can quite well be done with direct 
current. It is only necessary to agree beforehand on the pressure to 
be applied and on the length of time during which the c2bie is to be 
exposed to the pressure. 


The author adds a note to the effect that after the Paper, wnich 
was read before the Elektrotechnische Verein, had been printed, a 
breakdown occurred on one of the cables, which was due to è break- 
down on one of the trensformers to which it was connected. The 
faulty portion of the cable was, therefore, removed and repleced. 
On examination it was seen thet the portion which had been removed 
was in no respect inferior to its original state, except, of course, for 
the broken-down spot. The electrical constants were the same as in 
the first instance, and the insulating paper was translucent and well 


impregnated. In fact, no fault could be detected in the cable, and 
this seems to prove that the breakdown was due to some external - 
cause. Some sort of confirmation of this view is to be found in the 
fact that one of the cables laid by Felten & Guilleaume similarly 
broke down a short time afterwards, but since the repairs have been 
executed there has been no further trouble. 


ELECTRICITY ON THE FARM.* 
BY P. A. BATES. 


Improvement of the farmers' conditions and greater efficiency in all 
the operations involved in his work is the cry of the day. Bankers 
and business men's associations, federal departments, agricultural 
colleges and important engineering organisations are giving this 
feature of the country's welfare careful study, and yet there is perhaps 
no one improvement that may be counted upon so radically to benefit 
the farmer as the introduction of electricity on the farm. The electric 
farm, however, is not a new idea, for several farms well worthy of this 
name have been in successful operation for some ten or twelve years, 
and perhaps longer than this. We may look for a general use of 
electricity on the better class of farms in this country before many 
more years have elapsed. Asa matter of fact, electricity is now being 
utilised for lighting and power purposes on a much larger number of 
American farms than perhaps many of us have heretofore reslised. 
Let us consider for a moment the farms of the South-West states. In 
some sections of that wonderfully fertile country, well protected by 
the high mountain ranges, practically every farm is an electric farm. 
That is to say, the buildings are lighted by electricity and many of the 
laborious operations are accomplished by the use of electric power. 
These really were the first electric farms, the period of their estab- 
lishment corresponding with the development of the water powers of 
the near by mountains. On the majority of these farms irrigation is 
practised, and quite neturally electricity was first made use of for 
pumping purposes. Then, under the influence of progressive local 
central-station operators, it was almost universally adopted for light. 
The conditions surrounding the farming districts in Southern Cali- 
fornia, for example, at that time, were such that any other form of 
energy would have been unusual to adopt, a combination of circum- 
stances being largely responsible for this happy situation. The high- 
tension transmission service systems were then new and the companies 
desired business. Besides this, we did not have the ga3 engines we 
have to-day. The efficient and reliable petrol and fuel oil motors 
were not developed until several years later. "There was pumping to 
do, for irrigation was rapidly coming into favour, and, naturally, the 
electric companies secured this business. 

Such electric service plants may be regarded as *' farmers’ " central 
stations, and I shall commence my illustrations with a description of 
the Mount Whitney Power and Electric Co.'s service in the vicinity 
of Visalia, Cal. This will serve as an illustration of a plant of this 
class. Some of the farms in this district are large farms of several 
hundred acres, but the majority are small truck and fruit farms, 
ranging from 10 to 40 acres, an average of about 20 acres to each 
person, the total number of acres irrigated by electric power from the 
Mt. Whitney plant approximating 25,000, and representing about 
6,000 n.p. in electric motors. In the Exeter district there are 32 
plunger pumps aggregating 96 H.p., and 16 centrifugal pumps 2ggre- 
geting 1253 n.p. And in the Lindsay district, comprising about 25 
square miles, there are in operation 217 pumping plants with 2 total 
connected horse power of 1,794, of which 113 were plunger pumps 
(1,100 H.P.) and 104 centrifugal pumps (694 H.p.). The total pumping 
load connected to the company's system is 374 plunger pumps 
(2,385 n.P.), and 256 centrifugal pumps (2,471 n.».), or a total of 
630 pumping plants with 4,856 H.P., being on the average 7-7 n.r. for 
each pumping plant. "The irrigation pumping season in California is 
from five to six months at 24 hours per day. Contracts are on 2 basis 
of £10 per annum per horse power, the customer installing and mezin- 
taining at his own cost the motors, transformers, pumps, housings and 
all other appliances. He agrees to pay each year the sum of £10 for 
each horse power furnished him at time of his maximum consumption 
during the year. He further agrees that the amount of power to be 
paid for at that rate shall not be less than 75 per cent. of the rated 
horse power of the motor. Motors of less than 5 H.P. are paid for at £10 
per year for the rated horse power of the motor, instead of 75 per cent. 
thereof. In very few cases only, power is sold between the hours of 
sunrise and sunset at £6 per horse power per annum, the company 
not having much power to sell at this rate as, during the irrigation 
season, the irrigators want to operate dav and night. However, 
small power applications are supplied in this way, consisting chiefly 


* Abstract of a Paper read before the American Institute of Electrical 
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of cream separators, churns, grindstones, wood saws, heating flat irons 
washing machines, fans and other domestic items. There is also a 
partial meter rate contract which is used principally by growers of 
acidulous fruits and alfalfa the essential points of which are as follows: 
Current is furnished during the six months, Feb. 1 to Aug. 1, at £5 for 
eich horse power based on maximum demand, while for current 
furnished during the remaining months of the year the rate is 
3 cents per kw. hour, it being agreed that the maximum amount of 
power to be used during the meter period will be equivalent to at 
least £1-2 per horse power per month of motor rating. The straight 
motor rate is used for development work, grading from 24d. for the 
first 26 units per month (additions depending on size of the motor 
and the months), usually ranging around j to ld. per kw. hour per 
month. Most of the irrigating power. however, is sold on the £10 
flat rate. The farms served by the Mt. Whitney system may be 
termed electrically irrigated farms, as in all cases the farmer operates 
his irrigation pumps by electricity. The details of this class of 
business it will be seen are well established. Electric companies in 
other sections have also built up businesses of this kind, and in doing 
so have followed the same lines or a modification of them. Another 
hydroelectric development and distribution system where irrigation 
pumping forms an important portion of the total load is that of the 
Pacific Power & Light Co. 

We have learned from these Western developments that for proper 
crop culture all lands must be drained and all crops need water. And 
it is not sufficient to have a deluge of water from time to time, but 
water must be applied in such manner as to provide the food necessary 
to plant life. in order that development may be greatest at certain 
stages of its growth. This is especially interesting. in that it is a 
claim for the merits of irrigation, not only in the arid country, but 
also in sections where there may be an abundant rainfall. A brief 
summation of the work accomplished shows that construction is under 
way or has been completed on 29 projects involving an expenditure 
of £13,094,000. In the eight vears of actual work there have been 
dug 7,000 miles of canals and more than 19 miles of tunnels, mostly 
excavated through mountains. The total excavation of rock and 
earth amounta to 77.200.000 cubic yards. There have been built 
570 miles of roads, 1,700 miles of telephones, and there are now in 
operation 275 miles of transmission lines over which surplus power 
and light are furnished to several cities and towns. The small farms 
and villages grouped about these developments give the effect of 
suburban rather than rural conditions. The cheap power developed 
from the great dams or from numerous drops in the main canals is 
now utilised for the operation of trolley lines which reach out into 
the rural districts, bringing the farmer in close touch with the city. 
It runs numerous industrial plants, for storing, handling and manu- 
facturing the raw products of the farm. The same power is used for 
lighting and heating in the towns and for cooking in the homes. On 
several of the projects the farmers are applving for electric power. and 
in many farm houses electric power is utilised for many domestic 
duties. 

Thus it may be seen that scientific agriculture, irrigation and elec- 
tricity have formed a powerful combination. The natural waters 
are played with at will, sometimes passing directly to the land, but 
more often the turbulent mountain streams are carried for miles in 
flumes or canals, onlv to give up energy at several points on the way, 
and ultimately to irrigate the land by gravity, or pumping, as the 
conditions may require. Another method is to drain the marsh land 
and pump the water thus available on to the higher places adjoining. 
Suitable crops are then grown on land of any level. with the result that 
the area for production is materially increased. [n many states, 
both East and West, there is a well-established underflow of water 
which can ke made available through pumping. In the sections 
where irrigation methods obtain, water ditches conveving this well 
water to various portions of the farmer s land are often carried to the 
next man's land, the compensation thus derived diminishing the 
pumping cost. All through the Western and South-Western country 
are to be found examples of well installations where electric power 
has replaced steam or oil engines, for it becomes economy to do this 
under the favourable rate charged by the electric generating stations 
here. : 

The policy of maintaining agricultural lands in vast areas, and thus, 
through what has been termed " extensive husbandry,” failing to 
utilise to the utmost every acre of fertile soil. is repidly felling into 
disfavour. And the tendency. on the other hand. is toward an in- 
creased number of farm homes with more extensive methods of 
development. This change is going on all over the land. In the 
West the old cattle ranges are passing away, merely to be replaced by 
irrigated farms, where diversified methods are practised. The stock 
feeder of to-day makes his money on the weight of the stock when 
purchased. the practice being to buy in the fall, feed through the 
winter and sell in the spring. Such increased weight as live stock 


make in that period, however, is not sufficient to pay for its portion 
of the feed given. Profit, therefore, comes through improved condi- 
tion of the meat, and the difference between autumn and spring 
values. The successful feeder aims for an increase of about 100 per 
cent. To accomplish this care must be exercised in feeding. The 
coarse and unbalanced rations which cattle had to depend upon on 
the ranges proved anything but beneficial to them, particularly out 
of the growing seasons. The method to-day is to use grains with the 
roughage, and to grind the grains and cut the roughage. For this 
the farmer must have power—in fact, to mect competition, the farmer 
must economise on his feeding, that is, he must work for the host 
results with the least expenditure for feed—power for cutting nd 
grinding is now a necessity on every stock farm of any appreciable 
size, for with feed so prepared there is a better assimilation and less 
waste. Of late years. an enormous impetus has been given to alfalfa 
grinding and corn cutting for ensilage. Feeders have found that by 
following this method the cost of the apparatus and the power for 
driving it is more than saved in a single season over the old method 
which involved waste through stock trampling their fodder under 
their feet. Further, bv grinding and mixing the feed, any ration 
desired may be prepared. 

On all such farms there is considerable demand for power. ranging in 
most cases from 25 n.r to 50 H.P. and sometimes considerably more. 
Besides the power necessary on the individual farms, there are in all 
farming districts industries that convert the farm produce into finished 
products, Electricity is gaining a foothold for both lighting and 
power in the better-class of dairy farms. Its great cleanliness znd 
safety for lighting leave little room for argument when new dairy 
buildings are being planned. And on account of its convenience és a 
form of power it is frequently used with cream separators, chums, 
refrigerating machines, milk testers, also in the barn or field work 
incidental to the preparation of feed and handling of crops. 


Mention may be made of a large milk farm at Plainsboro. New 
Jersey, where electricity is used for lighting, clipping cows, operating 
a bottling machine, spinning on tinfoil caps or seals on bottles, 
cutting ensilage, running a sawmill, pumping water from a deep well, 
grinding feed and elevating it to storage bins. The fact that this i 
a commercial plant turning out daily from 3.500 to 4.000 quarts of 
milk, where a high standard of quality is rigidly maintained. is 
evidence that there must be advantages in using electricity in such 
an installation. The total acreage of the farm is nearly 1,200, nd 
at present about 70 per cent. is under cultivation. Electricity is 
generated by steam power and distributed at 220 volts. the generi- 
ting equipment, at present, consisting of one 25-kw. direct-connected 
unit, steam boiler, &c. This is not a large generating plant, but it 
ensures cleanliness of lighting equipment and safety from fire risk in 
the barns, bunk houses and outbuildings. It also makes possible à 
convenient source of power in any part of the farms or outbuildings. 
which, of necessity, are widely distributed. and cost of generating the 
current, including interest and depreciation charges, is probably not 
over 2d. per kw. hour. Scientific milk production is more and more 
coming into prominence, and the necessity for perfect cleanlines. 
immediate cooling and keeping the milk at a low temperature. 
compels such dairv farmers to adopt devices that will be most helpful 
in obtaining these results. “ Dairying " and “ stock raising êe 
usually followed where land needs up-building in fertility. and m 
either the silo is a necessity. cutting up succulent forage crops end 
storing them in the silo for feter use being the accepted method uf 
preparing the feed. To do this the farmer must have power, but à 
10-H.p. electric motor with its capacity for momentary overload wil 
do work that would stell an oil engine rated at 12 or 15 u.p. Hene. 
for silage cutting and elevating. a 10 H.p. electric motor is sufficient. 
where a 20 H.P. oil engine would be recommended. The farmer en 
easily recognise the advantage of the electric motor for this operation, 
and when once adopted he soon wents to use the current for grinding 
feed, baling hay end other purposes. On the dairy farm. however 
electricity offers other opportunities, as it is the most convenient 
form of energy for operating an artificial refrigeration plant. the 
cream separator, churn and butter worker. The reason for this ret 
in the ease of control. making for economy. The current is used only 
while the apparetus driven is in operation and may be shut off when 
the work is done. No skill whatever is required to operate s! 
equipments, it being necessary only to turn a switch. 

Cream seperetors, while often turned by hand on small dairy farms. 
are more frequently driven mechanically where considera ble cream i 
handled and, except in the very large sizes, they require not more ten 
a ! u.p. motor and they are in operation only for a comparative 
short time. The operating cost, therefore, is practically negligible. 
In large dairies, where hand milkers are difficult to obtain. the milking 
machine has a place and the records seem to show that these devices 
are favourably received in some of our Western dairy sections at lect. 
Those that the writer is familiar with which have been commercials 
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used in this country consist principally of a vacuum pump, milk 
chamber with specially constructed admission valves, rubber connec- 
ting tubes and special type of cups which fit directly on the cows’ 
teats, a convenient method of driving the vacuum pump being by the 
electric motor. These equipments are often called “ electric milkers.”’ 
The only “ electric " milker reelly deserving the name that has come 
to the writer's attention is so designed that an electric motor of about 
i, H.P. forms an integral part of the apparatus that does the milking, 
the whole machine being suspended under the belly of the cow. 
Through a worm and gear the motor moves an aluminium rod forward 
and backward, which carries the pressure plates, and the teats, being 
held in a fixed position bv a corresponding set of stationary plates, 
are thus squeezed as in hand milking. It is an ingenious device, free 
from springs, tubes or other parts which might get out of order, and, 
being of aluminium, it is very light in weight. All of the details of 
design have been carefully developed, and, as à machine milker, it is 
deserving of careful consideration. 

As all dairymen know, refrigeration is an essential that they 
cannot do without. In many plants natural ice is still used, but the 
cost of harvesting, storing and handling ice is far greater than the 
operation of a power driven refrigerating machine. One of these 
consists of a refrigerator with the usual brine tank through which the 
ammonia coils pass. The cooling of the brine and of the refrigerator 
entirely takes the place of ice. In other words, it is not a combina- 
tion refrigerator, but is cooled by the ammonia pumped by an electric 
motor. The same pump and motor conducts ammonia through the 
inner compartment of the milk cooler and aeretor. ‘The motor is set 
running just before the milk is started flowing over the cooler and 
aerator. The milk by passing over it is cooled and aerated, and run 
into the bottler just below. As soon as the milk has all passed over, 
the motor is turned off ; thus the power used is a minimum. Some 
dairies, without this equipment, resort to pumping ice-water through 
the cooler. This, of course, can be done with the electric motor or 
any other power and even by gravity. This last method is most 
common, but in warm weather it does not cool the milk sufficiently. 
The cooling which the electric ammonia system provides makes it 
possible to almost freeze the milk, and thus keep down the bacteria 
content by reducing the natural multiplication of these organisms. 
Small refrigerators are beneficial on all farms for storage of eggs, 
dressed poultry and for preserving the freshness of flowers. fruit or 
varden truck that cannot be immediatelv sent to market. They are 
also useful for keeping meats and other perishable supplies for home 
consumption. Individual uses for electric power on the farm seem 
to he almost without end. Mention may be made of a method of 
electric clipping emploved in the dairy barns of a milk farm, and cow 
grooming is accomplished in similar manner. When milk of the 
highest qualitv is to be produced the farmer must put his stock 
through a careful preparation for cleanliness, and it has been deter- 
mined at several experiment stations, 2s well as in practical commer- 
cial dairies, that it pays to groom cows deity, owing to the greater 
production of milk thus obtained. In some cases this practice has 
resulted in an average increased output per cow of 15 per cent., which, 
of course, even at a low value of milk, would pay for the electric 
current, man's time, &c. 

In all farming one realises that the time incidental to covering 
distance is one of the greatest handicaps to rapid production and the 
accomplishment of quick results. The force of this statement is hard 
to realise until one has actually observed the distance a farmer and his 
men will travel in a day by team or on foot in going to and from their 
work, the house or barn buildings. Perhaps the farmer will desire 
merely to speck to his assistants about their work, but, nevertheless, 
he must travel the intervening distance, as, generally, no other means 

of communication is available to him. In the Western farm life, this 
is not so frequently the case, as the telephone has been used there for 
several years, but in the East, strange as it may seem, the telephone is 
‘only rarely found in the farming home and in the fields. Some time 
ago, one of the electrical manufacturing companies designed a water- 
tight telephone for mine, police and railway service or other exposed 
use. The case is cast of heavy malleable iron, so shaped as to permit 
of attachment to a pole, post or side of building. The door closes 
against a rubber gasket, and when closed, the case is water-tight. 
This form of telephone station has been installed at some thirty 
different points on the farm of Mr. E. E Ramsdell, Minot, Maine. 
Mr. Ramsdell has introduced several electrical devices for saving 
labour on his farm. The installation that has impressed me as being 
most worthy of especial mention, however, is his telephone equipment. 


There is a farm “ central " and from any outlying point on the farm 
the owner or his men may talk to the farm headquarters, the near by 
town, or to any place whatever, by “long distance " if necessary. 
Another form of telephone equipment which should be very useful 
for field work on the larger farms consists of a portable magneto 
telephone, which may be carried as part of the field worker's outfit, 


and by means of a pole jack, it is possible to signal to, or converse with 
any other part of the farm. Telephone installations of the kind just 


, described may also include a separate water-tight loud.ringing 


extension bell that may be heard at a considerable distance from the 
fixed signal point. Such apparatus, and in fact any electrieel 
devices for farm use, should be substantial in construction and built 
to withstand weather conditions. 

That electricity on the farm makes for great economy, not only 
through convenience, cleanliness and safety, but also in actual cost 
of operation, can be proved over end over again in the case of those 
installations where the service is properly installed and where appara- 
tus of suitable type and size has been selected. For example, in one 
instance where the monthly output was considerable, the cost for 
electric power averaged from one-half to one-and-one-half mills per 
pound of butter made, the rate of charge for current being 11d. per 
kw. hour. Considering the cleanliness, minimum upkeep and labour 
required, this cost becomes negligible. And the difference in cost of 
using electric illumination, compared with the full costs incidental 
to burning kerosene, while somewhat dependent upon the relative 
rates of charge, is actually in favour of electricity, when chimneys, 
wicks and time of trimming are considered. It may, therefore, be 
accepted as a fact that. on the farm, as elsewhere, electricity for 
lighting and power results in lower cost, but to make this statement 
so that it cannot be disputed, I would add that where electric service 
cannot be obtained from a public supply on a basis that will ensure 
reasonable rates, it is entirely within the privilege of the farmer or 
rural dweller to equip his property with a private electric generating 
plant that will give him light and power at moderate cost, and the 
operation of such a plant should not be difficult for anyone to under- 
stand. 

In conclusion, I would state that the practibility and feasibility of 
utilising electricity for both lighting and power on the farm has been 
demonstrated by many successful installations. In some agricultural 
sections, central-station operators are stimulating a general use of 
electricity in rural districts by following a far-sighted policy as to 
extension of service lines and rates for current. Should one or more 
isolated farmers find it impracticable to obtain central-station service, 
there is open the opportunity of establishing a co-operative genera- 
ting station, utilising water-power, producer gas, steam, gasolene or 
fuel oil equipments, depending upon the conditions obtaining. In 
conjunction with such co-operative electric generating stations, there 
could be operated community laundries, cream2ries, canneries, grist 
mills or other industries suggested by local needs. Where neither 
public service nor co-operative plants are feasible, a farmer may, at 
à cost of approximately £50, instal a private electric lighting plant, 
large enough for two dozen lights, and from this as a probable mini- 
mum, he may instal an isolated plant at additional outlay that will 
provide current for as many lamps and as much power «3 he may 
desire. The use of electricity on the farm makes for greater scfety 
from fire risk, and for this reason especially its use should be encou- 
raged for lighting. heating and power. And, finally, as future land 
improvement in the East, as well as the South, will involve drainage 
and irrigation, we may expect to see here, as in the West, electricity 
taking a leading place in agricultural development. It should be 
remembered, too, that electric energy is greatly cheaper than man or 
horse power, and that nowhere else are man and horse labour wasted 
through periods of inactivity to an extent to be compared with the 
labour waste on the farm. Now, when it seems impossible to secure 
men on the farm, the turn of a switch brings electric energy, begetting 
production and wealth. 


MAIN SWITCHGEAR AND THE CONTINUITY OF SUPPLY. 
BY B. MITTELL. 


Summary.—The author deals with the importance of constructing 
main switchgear so that the chance of failure of supply is reduced to a 
minimum. The points discussed include the climination of apparatus 
liable to breakdown and unsuitable material; the support of conductors ; 
flame and are proof construction; ready isolation; and minimum 
interruption of healthy circuits. 


There has been a tendency in this country to fail to appreciate 
not only the very great advantages to be obtained from a 
really flexible scheme of switching, but also the enormous risk 
which is run of a complete shut-down due to the occurrence of a 
fault in switchgear of poor design. In fact, bearing but little 
as it does directly upon the cost of the “ unit," so long as the 
gear be neat and give the necessary minimum of control, many 
engineers have been content to regard it merely as a more or 
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less necessary evil, deserving of but a small amount of their 
cons:deration. | 

Rccent shut-downs of a very serious nature have directed 
more careful thought to this portion of the equipment, and it is 
found that, considering the amount of capital sunk in various 
directions to ensure continuity of the supply, together with the 
disastrous effect of a bad switchboard fire and its consequent 
complete shut down for several days, a much higher factor of 
safety in the switchgear itself is demanded than is found in that 
often hitherto installcd. 

In this article, therefore, it is proposed to deal briefly with 
some of the main points in connection with freedom from risk 
of breakdown in the main switchgear itself, as distinct from the 
important part which well-la:d-out switchgear plays in maintain- 
ing the supply under “ fault" conditions in the machines or 
network. 

Fundamentally, the same principle is to be followed as that 
obtaining in other items of equipment, viz., subdivision. That 
main feeders of over 1,000 kw. shall be run in duplicate and 
along different routes is the subject of a Board of Trade 
regulation, and in good practice connections between apparatus 
ins:de the station are being dupliceted and run in separate 
ducts, so that not only !s a fault confined to the circuit or piece 
of apparatus concerned, but the chances of shutting down even 
that particular unit are small. From this careful and expensive 
isolation the circuits are brought together and exposed at the 
switchboard, and here the demands of consistency bring up the 
following points for consideration. 


Elimination of apparatus liable to breakdown. 
Elimination of unsuitable and inflammable materials. 
Rigid support of conductors. 

Flame and arc proof construction. 

Immediate isolation of faulty gear. 

Minimum interruption of healthy circuits. 


2S a T 


ELIMINATION OF ÅPPARATUS LIABLE TO BREAKDOWN. 


Both in the main and secondary circuits it is very necessary 
to install apparatus of the most reliable construction only. 
There are degrees of importance in this of course ; for instance, 
the breakdown of such an instrument as a power-factor indicator 
or wattmeter may not necessarily make any difference to the 
running of a station, but on the other hand the breakdown of 
synchronising gear may be a very serious matter, and many 
engineers are well adviscd in having the whole of this gear— 
instruments, transformers, plugs and wiring—in duplicate. 
The connections made in the small wiring at the back of the 
control board are necessarily less efficient than those in the 
main circuit, and greater care should be given to render this 
part of the equipment thoroughly reliable than 1s often done. 
Although this wiring may be very neat, it is far from being an 
easy matter for a man, other than its erector, to trace it out 
in a hurry for the purposes of detecting and repairing a fault. 
In this connection attention is drawn to the following points :— 

(a) The use of a common return wire at earth potential, 
though greatly simplifying the wiring, is not always to be 
recommended on account of the consequent reliance of the 
whole of the instruments, and perhaps even trip coils, on the 
efficient condition of this one wire. 

(b Where wires are drawn through steel conduit this should 
be of the very simplest nature, and the use of ordinary fittings, 
such as tees, avoided. In every case it appears in the light of 
rccent experience to be safer to cut the conduit and to run the 
wires alone, or small 'bus bars, at points where such fittings 
would otherwise be requircd. 

(c) Open or small tubular type fuses should not be used ; 
where a suitable supply of refills for the cartridge pattern is 
kept thes? appear to be most satisfactory. Wherever possible 
it 1s preferable to mount these small fuses on a separate base 
away from the panel so that they may be handled with safety. 

Such articles as instrument-transformers are frequent causes 
of switchboard fires, and special attention should be paid 
to an ample factor of safety in their construction ; although 
the importance of these units makes this quite obvious, special 


attention is drawn to it on account of the very smal] margin 
of mechanical and electrical safety, so frequently met with in 
apparatus of this class. Potential transformers with their 
attendant fuses are especially liable to this risk and should. 
wherever possible, be enclosed in a separate compartment, 

The failure of an automatic switch to clear a fault is not 
only disastrous to the apparatus controlled, but usually results 
in a serious breakdown at the switchboard. Although it is 
readily agrecd that all main switches should be capable of 
breaking, at the very least, the full load output of the station, it 
is extremely difficult to ensure that a given switch will meet 
this condition. In this country no means are available for 
testing switchcs under really heavy “fault” conditions. 
Thus there exists one type of manufacturer who bases his 
designs on a very adequate experience of their performance 
under emergency conditions, and another who views such 
ratings as highly problematical, and therefore confines his 
attention to giving ample contact and surface densities, and a 
length and speed of break in accordance with what appear to be 
fairly standard amounts. As a result, the latter is able to 
offer gear at a considerably lower figure, and often at an 
increased margin of profit. And he is fairly safe— for if such a 
switch should fail to clear a “ fault " it is almost impossible to 
prove the momentary load to have been within the guaranteed 
emergency breaking capacity of the switch. A few years ago 
this class of gear met with a big demand, but at the present 
time a more healthy spirit is very noticeable, and it would 
appear advisable to accept this apparatus only from a maker of 
undoubted repute who has been allowed full consideration of 
the conditions obtaining both in and behind the circuit to be 
controlled. | 


ELIMINATION OF UNSUITABLE AND INFLAMMABLE MATERIAL. 


Perhaps the chief offenders in this respect are cables. Itis 
common practice to use rubber tails for a distance of several 
feet between the ends of paper cables, and the switchgear. 
In addition to the dirt-collecting property of this class of 
cable, the rubber perishes, perhaps peels, and the result of 
reliance upon it as insulation is an arc at the most vital spot. 
It is much preferable to carry the lead-covered cable inside the 
cell work, close up to the first piece of apparatus, and to use 
special end boxes and hare copper connections. Many cases 
exist, however, in which this method cannot be adopted, such as 
where cell work does not exist, and in such cases as low-tensiot 
boards where there is considerable bunching of cables. Here 
the American practice of using varnished cambric insulated 
tails has much to commend it. As this is not a standard product 
in this country it is usual to employ what comes to very much 
the same thing, viz. : careful insulation of bare copper rod with 
* Empire tape." For quantities such as are required with a 
large switchboard, however, several cable-makers are able to 
supply this type of insulation at prices which compare sat!s- 


! factorily with, those for equivalent V.I.R. Wood and press 


pahn are still to be seen even in switchgear of otherwise excel- 
lent design, but there is a marked tendency to use only porce- 
lain and mica throughout the whole of the apparatus in spite of 
the increased difficulty of sound mechanical construction m 
many cases introduced thereby. 


Riaip SUPPORT OF CONDUCTORS. 


The effect of a heavy flow of current such as that following 
a short-circuit is to impose considerable mechanical stresses 
upon adjacent current-carrying conductors. Thus, it some- 
times occurs that after a section on which a “short” had 
developed has been safely cleared by its breaker, a disastrous 
arc occurs elsewhere due to shifting of conductors. It 5 
most important, therefore, that cables, interconnections an 
‘bus bars should be rigidly clamped down. Much unnecessary 
instability is given to interconnections by the practice of 
running them in a series of right-angle bends, which, though 
sometimes giving a neat appearance, has little to commend tt. 
and it is much preferable to run connections straight from 
point to point wherever possible, 
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FLAME AND ARc-PRoor CONSTRUCTION. 


It 1s always desirable, and in most cases possible, to enclose 
each circuit and sometimes opposite poles of one circuit in a 
separate fireproof compartment in order to prevent the spread 
of a fault. Special precautions should be taken to preserve 
the safety of the "bus, bars, so that they may remain intact 
even in the event of the gear of any circuit being burnt right 
out. Concrete, brickwork and slate are largely employed in 
such construction, but when used with high-tension gear 
suffer from the disadvantage of a liability to attain dangerous 
potentials if damp. An enclosure of sheet or cast iron, which 
is connected to earth, is free from this possibility, but with 
plant of any considerable size necds to be of excessive thick- 
ness in order to prevent an arc from passing between compart- 
ments. An arrangement which is free from these drawbacks, 
and combines the advantages of both types is that of a concrete 
construction faced with sheet iron. 


IMMEDIATE ISOLATION or FAULTY GEAR. 


One of the advantages of the ironclad type of gear is that any 
* trouble " is almost certain to reach the sides of the compart- 


o 
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Fic. 1. 
G= Generator Circuit, F= Feeder Circuit, C= Coupler or Sectionalisiag Switch. 


ment, and by thus bringing on a short-circuit to trip the switch. 
This advantage is absent, of course, in the case of a fault 
occurring between the switch and the 'bus bars. Thus, from 
this point of view it would appear preferable in almost all 
cases to connect the main switch between the "bus bars and 
any apparatus which is liable to break down. Group or coupler 
switches are often installed for the purpose of cutting off 
entirely a section upon which a fault has occurred, but these 
switches lose almost all their value from being regarded more 
as isolating links for cleaning and overhauling purposes than as 
emergency appliances. At the time of a fault the current 
flowing between sections may be the full short-circuit current 
of the machines on the bars, and unless these sectionalising 
switches are capable of breaking this amount they are useless. 


FF G F 
Fia. 2. 


If no sectionalising arrangements are employed, or if they are 
inefficient, a temporary shut-down is almost sure to follow a 
fault in the switchgear; for, however well constructed the 
cell work may be, and however great one’s confidence in its 
fire-resisting properties, it is very unlikely that an arc would be 
allowed to proceed until the gear was burnt right out without 
shutting down the machines. And even if this is done the 
damage will be very much more extensive than would be the 
case if a suitable scheme of sectionalising had been followed. 


MINIMUM INTERRUPTION or HEALTHY CIRCUITS. 


This depends upon the degree of efficiency of the sectionali- 
sıng arrangements. 
cutting-off of the unhealthy part of the gear on the occurrence 
of a fault is accomplished with a minimum multiplication of 
sectionalising switches and disconnection of circuits. The 


Several systems are in use by which the | 
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following remarks are intended to deal very briefly with some - 
of the relations which the more common of these systems bear 
to the subject under consideration :— 


The most simple arrangement is perhaps the method of 
dividing the total number of circuits into a number of groups, 
each comprising feeders and generators of equivalent outputs. 
Each of these groups is connected with the whole by means of 
coupler switches in the 'bus bars. In its simplest form of two 
sections only (see Fig. 1) there is no difficulty in arranging the 
application of this idea. The generator panels are placed 
together in the middle of the board, the fecder panels one 
half on each s:de, and the coupler switch in the middle of the 
"bus bars. ' 

With this arrangement, however, the shutting down of one 
section puts half the station out of commission, and with 
further sectionalising (see Fig. 2) diffizulties are introduced. 

It is usually considered bad practice to have feeder panels 
placcd between generator panels, chiefly on account of the bad 
arrangement of machine cables which it sometimes involves, 
and of the reduced ease of paralleling and synchronising. 


These objections to this scheme are often overcome by special 
arrangements of the panels or cells, but whether this can be 
done satisfactorily depends upon the ratio of the number 
of generators and:fecders, and upon the exact type of gear 
concerned. | 

This system then of grouping small numbers of generators 
and feeders together may be said to have advantages over the 
first example quoted, but suffers from constructional diffi- 
culties ; moreover, it will be seen that the cutting-out of one 
of the sections, though not shutting the others down, divides 
the 'bus bars and prevents true parallel running of the remain- 
ing units. This latter disability may be overcome by the use 
of “ ring " ’bus bars (see Fig. 3). | 


Thus, one section may be run independently if desired or 
may be completely shut down without interfering with the 
others in any way. Further, groups may be composed entirely 
of feeders or generators without any dislocation (see Fig. 4). 

This forms an eminently satisfactory arrangement in many 
ways, except that if only one circuit of a section be faulty it is 
impossible to put the healthy ones in commission. It will be 
noted, however, that this defect can be overcome by providing 
cach circuit with selector switches (see Fig 5) by means of which 
the healthy circuits of the faulty section may be connected to 
the “ return ” portion of the ring, thus forming an adaptation 
of the duplicate 'bus-bar principle. 

Plain duplicate 'bus bars (see Fig. 6) are often used, and 
where no efficient sectionalising switches are installed are 
equally as effective as a ring, but, as pointed out, such is a very 
peor policy, involving, as it does, either the complete burn out 
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of, at least, the gear at fault, or a temporary shut-down of the 
whole station. 

With the system shown in Fig. 5 by first cutting off all external 
sources of power from the faulty section by the sectionalising 


switch, and, of course, shutting down any machines which may . 


be included in that section, and then switching healthy circuits 
across to the “return " bar, it is possible to continue normal 
running on all but the faulty circuit. It is even possible to put 
this particular circuit in service without loss of time, assuming 
all the trouble to be confined to the switchboard, but on account 
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of the further complications introduced the method is very rarely 
used. On reference to Fig. 7 it will be seen that it consists of 
connecting further selector switches immediately against the 
outgoing cable box and away from the main switchgear itself. 
Then when a circuit is disabled, or isolated for cleaning, &c., 
the selector switches connect the cables to an auxiliary bar, to 
which is also similarly connected a spare set of gear. This bar 
need be only of small cross-section, but it is usually found that 


to adopt such an arrangement with the average conditions of 
supply is pressing the point too far. | 
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It may be thought that the ebove remarks refer particularly 
to high-tension switchgear; the fact that such a conclusion 
is apt to arise when cons‘dering these principles shows only too 
clearly the great difference which exists in the thought bestowed 
upon different classes of’ gear. Given the seme amount of 
power controlled and a load of similar character, there should 
be no difference between the degrees of safety attained by 
switchgear with verious systems of supply. If the same 
amount of reliability can be obteined with less expenditure in 
the case of one system than of another well and good, but 


J 


Faulty Gear 
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judgment must not be allowed to be affected by other circum- 
stances such as the weight of precedent or lack of respect for 
the troublesomencss of the particular system concerned. 
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LOW-TENSION AND MEDIUM-PRESSURE DIRECT-CURRENT GEAR 


deserves special remark. This type of gear suffers from several 
natural disabilities, among which are its association with very 
small plant, the great number of circuits often controlled, and 
the very expensive nature of the connections and of even the 


simplest apparatus, owing to the heavy sections required, 
kilowatt for kilowatt, compared with high-voltage gear. 

Regarding the first; the contempt bred by familiarity and 
apparent harmlessness tends to class the massive apparatus 
used in big systems as more or less merely large editions of a 
tumbler switeh, whereas high-tension conductors have always 
received @ fair amount of respect. Thus provision for the 
isolation of sections or panels for cleaning and adjustment is 
very rare, and hence an amount of the latter is carried out on 
the live boards, which is a perpetual menace to the continuity 
of the supply. The elaborate set of spanners with insulated 
handles, possessed by many such stations, tells its own tale. 
The repeated heating and cooling of connections tends to loosen 
nuts and these, of considerable size, are adjusted when alive. 
It only needs the spanner to slip and disaster is sure to follow, 
such as the usual designs of low-tens:on gear are unable to cope 
with. This danger is sometimes minimised by keeping positive 
and negative entirely separate, but even then the iron frame- 
work of the board, which is usually earthed, represents opposite 
polarity often to both poles and nearly always to one. An 
arrangement which seems to have much to commend it is the 
enclosure of such metal work in substantial asbestos boards. 
With this precaution taken almost all has been done regarding 
arc-proof construction that the smaller switchboard circuits 
justify. Provided that the ’bus bars are sufficiently spaced, 
a low-tension arc has small chance of spreading to them, 
but the addition of substantial divisions between the bars will 
efficiently guard against this possibility, and at the same 
time prevent loose articles from bridging them and producing 
a short. Rigidity of conductors is especially important on 
account of the very heavy currents dealt with. The very 
secure clamping of cables requires emphasising, as they are 
the causes of the majority of low-tension troubles. No class of 
cable can be regarded as absolutely fireproof, especially to an 
arc external to itself such as one at its terminals, and it is 
therefore advisable to run important connections, such as 
those between different boards or from a battery, in substantial 
incombustible troughing in the same way as high-tension con- 
ductors. Batteries are peculiar to this type of gear and require 
special protection. Machines can almost always be shut 
down on the occurrence of a bad fault, but should the battery 
breaker fail to operate, or should a “ short " occur between it 
and the battery, the result is very obvious. It is, therefore, 
usual to instell a breaker as close to the battery 2s possible, 
preferably in a fire-proof compartment, and as the extra cost 
of such is, in proportion, quite small, remote electrical control 
from the switchboard should be fitted. The breaker should 
heve its own self-contained direct-acting overload release 
quite independent of any external sources of power and relays. 
One of the advantages of remote electrical control is that this 
breaker can be used regularly and does not neccssitate another 
at the switchboard. Thus the liability to “ stick ” with dis- 
use, which has occurred with disastrous results with some 
breakers used for this purpose, is avoided. 


HiaH TENSION. 


High-tension alternating-current gear (up to 3,000 volts) 
can be very satisfactorily constructed of stonework or iron 
cubicles having operating handles and instruments mounted 
on the front. Sinee most systems of th's class are single-phase, 
a switchboard can be designed to occupy the minimum of space 
and yet give ample clearances and subdivision of circuits. 
Sectionalising switches should be of the oil-break type, and 
arranged for an ease of operation equal to that of the circuit 
switches. 


Extra HIGH-TENSION ALTERNATING-CURRENT GEAR. 


This can be made to fulfill every practical requirement and 
to be thoroughly satisfactory in every way at a cost which 1s 
very little more than that of a less thorough treatment. By 
remote electrical control all the principles of the best modern 
design can be applicd to the main switchgear, which may 
occupy a separate wing, while control is obtzined from the most 
convenient position. In large schemes, and with high-voltage 
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gear, such operation is a necessity, but its installation is almost 
always justified in stations whose ultimate capacity is of the 
order of 10,000 kw. Where overhead lines are controlled, special 
attention should be given to the isolation of their current 
transformers, for it is no uncommon occurrence for lightning 
discharges to pass the choke-coil, with the result that the cur- 
rent transformer, with its comparatively enormous induc- 
tances, is destroyed. 

The position of switchgear is unique, in that it is almost 
impossible to lay down any hard-and-fast rules or comparisons 
without special reference to the merits of the particular case. 
The above remarks are intended to emphasise some of the more 
salient points which should be borne in mind when deciding on 
the type and details of equipments for present-day plant; the 
final result will depend upon the mechanical instinct and com- 
mon sense of the individual, and upon the insurance which 
the character of the plant and load merit. — — : 


RADIO-TELEGRAPHY IN RUSSIA. 


In “The Times Russian Supplement" of the 28th ult. there 
appears an interesting article by Lieut-Col. D. M. Sokoltsoff on this 
question. It is pointed out thet the late Prcf. Alexender Popoff 
stands on a level with Mr. Merconi in the early work of redio-tele- 
graphy, a method being devised by him in 1895. A communication 
on this subject was made in April, 1895, to the Russian Physico- 
Chemical Society, an abstract of which eppeers in THE ELECTRICIAN 
for December, 1897 (Vol. XL., p. 235). Popoff was in close connec- 
tion with the Russian Admiralty and thus his system rendered good 
service in 1900 in connection with the selving of the battleship 
“ Apraxin," which had run on » rock neer the Islend of Hogland. 
All the conversations between the Islend and Kotke, a distance of 
37 miles, were carried on by means of radio-telegrephy. | 

Later on a great stimulus wes efforded by the Russo-Japenese 
wer and a number cf steticns were established in the Fer Fast. 
The Marconi system then eppeared in ccmpetition with the Tele- 
funken system end these systems found themeelves without eny hcme 


ecmpetitor, as Prof. Popoff had not developed his system com- | 


mercially. In 1908 the Russion Company of Wireless Telegrephs 


and Telephones wes formed, thus rendering Russie independent 


of the foreign market. As the Government required thst ell con- 
tractors for officiel wireless stations should menufecture the sppa- 
rotus in Russia of Russisn metericls the Telefunken Ce mpeny opened 
& menufacturing brench in St. Petersburg. Tho Merconi Company 
met this move by «cquiring & controlling interest in the Russian 
compeny just mentioned. The Goverrment gave their attention to 
orgenising the redio-telegrephie services, the conditions for which 
in Russiz ere favourable xs it would be very costly to communicate 
with many of the outlying portions of the Empire by meens of ordi- 
nary telegraphy. end thus redio-telegraphy is eminently suitable. 
Consequently the Deperiment of Posts end Telegrophs erected en 
important stetion in 1903 st Nikolcievsk end one st Petropavlovsk. 
Stations were rext erected ct several points on the Beltic cosst, end 
it is intended to vdd considerz.bly to these stetions for the adventege 
ef the mercentile merire. Only six Russien merchznt vessels ct 
present have redio-telegrzphic equipment, but the question of com- 
pulsory equipment is under consideretion. Stctions have elso been 
erected to essist in the nevigetion of Northern waters by giving early 
information in regerd to icc. 

The following dete gives some ides of the cctivity of the Depzart- 
ment of Posts cord 'l'elegrephs in rzdio-telegrophie work. Bet iining 
in 1908, it hos c!reody opened nine stetions for public service: In 
the Baltic ct Rig» end on the Islend of Runo, in the Cespizn ct 
Petrovsk end A'exendrovsky Port, cnd in the Fer East the five 
stetions above mentioned. Eight stations ere building and will be 
opened in 1913, viz.: inthe Baltic ct Revel «nd Libzu, in the Sez of 
Azoff èt Tagenrcg. ond in the Tegenrog rozdstezd, end in the north 
the four stations «lrezdy mentioned. Thus Russiz will heve 17 radio 
stetions open to public service, principally for shipping, in 1913. 
Moreover, the necessary funds heve been assigned for building seven 
more stztions, in the Black Sea at Odesse, Yalta. end Novorossiysk ; 
in the Caspien at Beku, Astrekhzn, and the Astrekhen rosdstezd ; 
end in the White Sez et Solovetsk. Of these seven stations it is 
hoped to open six in 1913, but the high-power station at Beku cannot 
be opened till 1914. This will make « totcl of 23 public radio stations 
in 1914, 3 

This summary is sufficient to show that Russia occupies on honour- 


| tribution to the Institution's funds. 


able position in radio-telegraphy, occupying, in fact, the third posi- 
tion internationally in regard to the number of public stations, the 


premier positions being oocupied by Great Britain and her Colonies 
and the United States of America, 


ELECTRICAL TRADES BENEVOLENT INSTITUTION. - 


The report of the committee for the year 1912, submitted at the annual 
general meeting on Monday, states that the income was not quite as large 
as in the previous year, due to the fact that the Institution was, in 1911, 
the recipient of a legacy and also of the balance of the amount from the 
1905 Olympia Exhibition. In 1912 only one corresponding donation was 
received, that from the British Electrical and Allied. Manufacturers’ 
Association of £250. Income was £954. 10s. 9d., compared with 
£1,107. 15s. 10d. for 1911. ‘There had, however, been a marked improve- 
ment in the number of persons subscribing, and the amount of subscrip- 
tions, which is now more than four times that of last year, while ordinary 
donations are considerably more. The result of the year’s work has been 
a net income of £754. 5s. Of this £150 has been placed on deposit at the 
bank, and £569. 7s. invested in Canadian 3} per cent. registered stock, 
bringing the total of the invested funds to £3,967. 14s. 


At the end of 1912 there were 30 life members and 78 ordinary members. 
A large number of those who are in the position of being possible bene- 
ficiaries are becoming members, and are taking an active interest. Efforts 
are being made further to attract employés to join as members by means 
of entertainments, which it is hoped it will be possible to hold in the 
course of 1918 in different towns. 

During the year the system of collectors’ books was brought into opera- 
tion, and this will have a favourable effect upon next vear's receipts. It 
is desirable that all firms should have one member of their staff as a col- 
lector, as by this means members can pay their subscriptions by instal- 
ments, whilst at the same time the collector is benefiting by obtaining 
votes and other advantages. The contributions given and promised at 
the festival dinner in April, 1912 largely exceeded those at the dinner in 
1911. An arrangement has been entered into with the Provident Clerks' 
and General Mutual Assurance Association, by which members can obtain 
life and endowment insurance. Junior members of the staffs of firms will 
be able to pay their premiums in weekly payments but get the same terms 
as if they were paving quarterly. The Institution will add to the amounts 
assured a bonus of 10 per cent. when they are paid. 


At the meeting on Monday Mr. E. Garcke, who presided in the absence 
of Mr. Justus Eck, absent in Australia, referred with regret to the death 
of Sir J. Irving Courtenay, a member of the Committee of the Institution. 
Proceeding to deal with the accounts, 

The CHAIRMAN said the income included £109. 16s. 11d. dividends and 
interest, and £844. 13s. 10d. subscriptions, donations and the festival 
dinner. Included in this amount were £50 received from entertainments 
given by the Garrick Amateur Dramatic Society, and £20 contributions 
made by the Committee of the Electrical Engineers’ Ball. Grants and 
benefits conferred amounted to £71. 3s. 6d., and various expenses to 
£200. 5s. The surplus £683. 2s. 3d. has been carried to the accumulated 
funds which amount to £4,033. 19s. 4d. Investments are £3,817. 14s. 
The grants made might appear few in relation to the number of those 
employed in the industry, but grants could only be justifiably made out 
of interest, and not out of capital, and interest last vear was only a little 
over £100. The benefits conferred by that Institution were not expressed 
merely in figures. The moncy was given in such a form that the gift 
might lead to more permanent benefit. The Committee’s objective was , 
so to assist those in need that they might be able to obtain new appoint- 
ments or relief of a more permanent character in other ways. It might 
be said that expenses were too large in proportion to the receipts, but the. 
£200 expenses might, he thought, be taken as a minimum. If the income 
were doubled the expenses would not increase materially. There were 
something like 6,000 companies and firms in the industry in this country, 
with invested capital exceeding £500,000,000, and he thought he was not 
too optimistic in hoping that if attention were called to the needs of that 
Institution those companies and firms would respond liberally. ‘There were 
about 450,000 persons engaged in the industry, and a ceriain number must 
occasionally fall and be in nced of assistance, and it was the dut y of all 
who succeeded to put something aside when thev were making profits for 
those who might suffer, or for the mselves whenevil days should supervene. 
There were also probably 130,000 investors in the electrical industry, and 
it would not be improper to ask the shareholders to make some small con- 
Another source from which he 
thought the Institution should be assisted was that of legacies. This would 
not involve any immediate sacrifice on the part of those who bestowed 
this form of help on the Institution. 

The retiring members of the Committce. Messrs. Justus Eck, T. J. 
Grainger, E. F. Johnson, L. A. Lundberg, F. H. Naldcr, H. Oppenheimer, 
W. R. Rawlings, L. G. Tate. were then re-elcetcd, and Leid. Vaux of 
Harrowden and Sir Ernest Spencer (propored by Mr. E. Garcke) and 
Mr. Ernest Nach, secretary of Faraday House (proposed by Mr. R. W. 
Hughman), were addcd to the Ccmmittce. The auditors were re-ap- 
pointed, and a vote of thanks to the Chairman clesed the procecdings. 
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COMPULSORY RAILWAY ELECTRIFICATION 


There is a hardy annual before the Massachusetts 
Legislature at the present time in the form of a Bill com- 
pelling the various Boston railways to adopt electricity 
for the propulsion of all trains within the city limits. This is 
a very drastic proposal, and will obviously be unacceptable 
to the companies so long as there is any doubt as to the 
financial success of the suggested change. 

In considering a scheme of this kind, railways may be 
divided into three classes. Firstly, there is the class of 
railway which has suffered from competition and has 
consequently lost traffic. The South London line of the 
London, Brighton and South Coast Railway is a good 
example of this. Thus, before the electric tramways were 
developed in the south of London the traffic on this line, 
which was worked by steam, amounted to eight million 
passengers per annum. The result of converting the tram- 
ways to electric traction was to reduce this traffic to some- 
thing like three million passengers. Is was then decided to 
electrify the line, and the effect of so doing was not merely 
to regain the lost traffic but to secure a considerable 
increase, the total traffic now being about ten million 
passengers per annum. Although the service was much 
increased, little or no alteration was made in the fares, and 
thus the increase in traffic has resulted in a corresponding 
increase in recelpts. | 

The second class of railway is that from which an increased 


traffic may be expected by giving à much improved service 


in a district susceptible to development and dependent for 
its development upon transport facilities. Examples of 
this kind are more readily found in the United States than 
in this country. There it is not unusual to run electric 
tramways which for the time being cannot be remunerative, 
but from which a good return is certain to be made as the 
neighbourhood through which the line runs is developed. 
Railway electrification renders possible so great an improve- 
ment in the service beyond what is possible with steam 
that it may have an important bearing on land develop- 
ment. Golders’ Green and Hampstead Garden Suburb 
are examples of this kind, being dependent for their develop- 
m?nt upon a tube railway. 

Thirdly, there 1s the class of railway consisting of urban 
lines which are already handling a large volume of traffic, 
an expansion of which must depend more upon increasing 
the travelling habit than upon anything else. This is the 
most difficult class with which to deal, and probably the 
Boston lines consist of this class to a large extent. In 
regard to the proposal for enforced electrification, Mr. J. J4 
Hustis, Vice-President of the New York Central Railroad, 
has given some interesting evidence before the Railroad 
Committee of the Massachusetts Legislature. As Mr. 
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Hustis has had exterided experience of electrification on the 
New York Central, he speaks with authority on the subject. 
He states that he is not essentially opposed to electrification, 
and he agrees that certain advantages would result. A 
greater use could be made of existing facilities, and there 
would be certain economies under electric operation that 
are not possible under existing conditions. But there are 
other considerations. Speaking for the Boston and Albany 
Railroad, Mr. Hustis stated that the necessary alterations 
and provision of equipment would cost over £1,000,000, 
and the question to be decided was whether the increased 
costs, amounting to nearly £110,000 per annum, would be 
met by increased traffic. Mr. Hustis takes the view that 
they would not. 

The position is evidently one of some e difficulty, owing to 
the fact that the expenses for material and labour have 
increased heavily during the last few years. For example, 
the cost of fuel has increased 25 per cent. The price of 
rolling stock has risen, as also the cost of lumber and build- 
ings. Further, wages have increased in the various grades 
to the extent of from 34 per cent. to 54 per cent. The net 
result is that, notwithstanding a very largely inereased 
traffic, the volume of business only just permits the railway 
to meet its expenses and to pay interest. 

It appears to us that the idea of forcing electrification 
upon a company within the boundaries of a city is altogether 
wrong in principle. Electrification merely within the city 
boundaries cannot give the best financial results. It must 
inevitably be extended beyond the city. In any case it is 
quite possible that electrification might be an advantage to 
some lines and not to others. There can be little question 
that a change of this kind should be allowed to take place 
spontancously ; it may be encouraged but it should not be 
forced. In the first instance electric traction should be 
applied only to those lines where it is quite clear that there 
will be an advantageous result. When once good results 
have been obtained on certain sections others may follow; 
and eventually, possibly, it may be found desirable on finan- 
cial grounds to electrify the whole network. But to insist 
upon electrification for the benefit of the public cannot be 
defended unless the city is prepared to make good any deficit 
that may arise. 


REVIEWS. 


(Copies of the andermentioned works can be had from THE BLEOCTRIOIAN Offices, poet 


free, on receipt of published price, adding 3d, for books published under $28, Add 
10 per cent. for abroad or for toreign books.) 
— 

Die Grundgesetze der Wechselstromtechnik. By Dr. G. 


BENISCHKE, 2nd«dition. Being Part 3 of ** Elektrotechnik in Einzel- 
Da stellungen," edited by D.. G. Benischke. (Brunswick: F. Vi-- 
weg & Son.) Pp. x.+231. Pap»r, M.5; cloth, M.5.80. 

The book before us is the second edition of one of the long 
series of volumes edited by Dr. Benischke. It is a purely 
theoretical text-book, and deals very fully with the rudiments 
of alternate-current work. It comprises eight chapters which 
deal with (1) the general laws of alternating-current waves, 
(2) circuits with resistance and self-induction, (3) mutual 
induction and the theory of the general transformer, (4) the 
properties of iron cores, (5) condensers, (6) distorted waves, (7) 
polyphase systems, and (8) synchronous machines. 

. With the exception of one or two portions, to which we shall 
refer later, the text is very clearly written, and well adapted for 
theuseofstudents. In the first two chapters vector-diagrams 
are developed side by side with the wave-forms, and several 
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examples of alternating-current circuits are worked out. 
This also applies to Chapter V. on condensers, where the effect 
of imperfect insulation is discussed. Hysteresis and eddy- 
current losses are dealt with in Chapter IV., and the effect of 
hysteresis on the wave-shape of the magnetising current is 
clearly shown. The various harmonics in waves are discussed 
at length in Chapter VI., and a method of harmonic analysis 
js given in an appendix. Sections of this chapter are devoted 
to the several factors of distorted waves, the equivalent sine- 
wave, hysteresis loss, and the effect of self-induction and 
capacity on the harmonics. The sections in Chapter VTII. on 
the armature reaction of alternators are also very full and many 
oscillograms are given, showing its effect on the wave-shapes of 
E. M.F. and current. 

Turning now to the chapter on the transformer, the explana- 
tion of leakage is very clear, but the method of calculating the 
magnetisation leaves room for much doubt as to its efficacy. 
The flux in a transformer (or synchronous alternator) is 
supposed to consist of two fictitious components of flux (if 
we neglect for the moment the leakage flux), one produced by 
the primary M.M.F. and the other by the secondarv. These 
two components are then added vectoriallv to form the 
resultant flux. This method, however, evidently produces 
results which are very far from the truth on account of the 
varying permeability of the iron. What actually exists is a 
resultant M.M.F., made up of primary and secondary com- 
ponents, which produces a certain flux according to the reluc- 
tance of the magnetic circuit, and Dr. Benischke treats the 
subject in this very way in explaining the rotating fields 
produced by polyphase windings. 

There are two other points in connection with transformers 
that we wish to mention. On page 78 we find that the primary 
and secondary ampere-turns can only be equal when there is 
no leakage, and yet two curves are given of a standard trans- 
former and a standard induction motor in which the primary 
and secondary ampere-turns are shown to become equal at 
about half-load. 

Again, we are told that the equivalent self-induction of a 
transformer is equal to the self-induction of the primary 
reduced by that of the secondary. If this is so, it seems thet 
by choosing a correct value for the self-induction of the 
secondary, unity power-factor may be obtained. 

With the exception of these points the book is excelent, 
and it seems a great pitv that its value should be so much 
decreased by unreliable methods of calculation. R. G. J. 


Junior Sound and Light. By R. W. Stewart, D.S ..en1J. SarrTERLY 
x (London, 1912: Univers ty Tutorial Press, Ltd.) Pp. v.i. 
227. 2s. 6d. 

This work is the latest addition to the series of “ Junior ? 
text-books recently produced by the University Tutorial Press. 
Part I., consisting of the first 81 pages, 1s divided into nine 
chapters and deals with the chief phenomena met with in the 
study of sound in a thorough and lucid manner. The chapters 
on wave motion, and on the vibration of strings and columns 
of air call for special mention. Part II., pp. 83-222, is devot: d 
to the subject of light, and gives the student a clear insight 
into the fundamental facts of the subject. In particular, 
attention is called to the treatment of problems on curved 
mirrors and lenses, in which the usual method of solution is 
replaced by one which requires more intelligent reasoning cn 
the part of the student. 

Careful diagrams are provided whenever likely to prove 
helpful to the better understanding of the text, and fully 
worked out problems are interspersed throughout the book in 
order that the correct method of solution may be acquired. 
Nearly 100 experiments are suggested to be performed by the 
student to familiarise him with the fundamental laws of the 
subjects. A good selection of examples is also supplied for 
working through, and answers to these problems are given at 
the end of the book. The utility of the volume is, however, 
at present somewhat diminished by one or two small errors or 
misprints which may prove disconcerting to a junior studenz, 
but these will naturally be remedied in “future reprints. wi 

B. W. C. 
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Cours d'Electrotechnique Générale et Appliquée professó à 
l'Institut Electrotechnique de Lille. V1. I.—“ La Dynamo & 


Courant Continu. By R. SwvNGEDAUW.  (Parisand Liege, 1913. Ch. 


Beranger.) Pp.xii.--309. Paper covers. Fr. 10. ey 

The publication of treatises covering a complete university 
course in electrical engineering is far more common on the 
Continent than in England. "There can be no doubt, however, 
that such treatises are of great value to students, and much 
more convenient than a large number of separate text-books by 
various authors. On the other hand, a complete course in 
electrical engineering covers so vast a field that any one man 
can hárdly be expected to be expert in every branch of the 
subject. Hence it is desirable that such a work should be 
produced by a number of experts in close collaboration rather 
than by asingleman. The plan adopted by M. Swyngedauw is, 
therefore, we think a very good onc. 

The volume under notice 18 the first of six, of which three 
deal with general and three with applicd clectrotechnics. 
Practically the whole of this first volume is devoted to the 
theory of the continuous-current machine, and we may say 
at once that we do not remember any book on the subject which 
has impressed us more favourably. The arrangement and 
printing are both very good, and the illustrations—all line dia- 
grams—are excellent. The more difficult theory, suited for the 
second reading of the book, is printed in small type. The 
theory and characteristics of the various classes of continuous- 
current dynamos and motors are discussed very thoroughly 
and clearly. For a first edition the number of misprints is 
remarkably small. 

With a work which impresses us so favourably, it is perhaps 
invidious to take exception to any of the author’s statements. 
But we hardly think the advantages and disadvantagcs of 
commutation poles have been statcd as well as could be wished. 
The author claims that by using commutation poles the polar 
arc can be increased. As a matter of fact, it often has to be 
diminished to make room for the commutation pole and to 
prevent execssive leakage. The advantages of inter-poles 
with Ingh-voltage and high-speed machines are not men- 
tioned, end the case of variable-specd shunt motors is not 
discusscd. However, these points may be considered further 
in the volume dealing with the design of continuous-current 
machinery. 

We would commend this volume to the notice of students in 
their final year as an excellent text-book on the theory of the 
continvous-current dynamo, 


1HE PROVINCE OF THE ENGINEER-IN-CHARGE.* 
BY A. E. PENN, 


I heve no doubt there are a good many of my fellow-members here 
who ere wondering whether the engineer-in-charge has a province, 
or ever hed one, end I really cennot blemo them for thinking so in 
view of the experience they end I possess of the topsy-turvy state 


of affairs which exists to-dey, and the populer desire still to go fur- - 


ther in that direction. But, nevertheless, he has a province, end 
instead of its being only discernible, it should be marked in bold relief. 
Tho engineer-in-cherge is to bleme, for he hes never seen the necessit y 
of combination with his fellow workers. Anyone can ley cleim to 
the title of engineer who lives nesr s boiler or can cerry en oil can. 
The Association hes tried to mitigate this multiletion somewhat by 
issuing è certificate indiceting membership, and it is refreshing to 
know thet it cerries with it a hell-merk of proficieney which one may 
be proud of. You may call èn engineer 2n engineer, but in nine czses 
out of ten you will not get whet you cell for, but an inferior substi- 
tute, which, unlike margerine, does not require to be st2mped, and 
here is where the fault comes in. Is it not the province of the engi- 
ncer-in-charge to bestir himse!f end egitete for some legislation 
making it imperative to have a certificated engincer-in-cherge of e 
plant where steam is generated, or engines emploved, and so give 
some incentive to those who have spent their lifetime end herd- 
earned moncy to acquire thet knowledge and experience with a view 
of eventually reaping the result of the seeds they heve sown, or to 
make some move whereby certificated men of the Association are 
sought for because of this diploma ? True, we are getting recog- 


ERO COEEL E REESE NU EIN P REN END 
* Abstra^t of a Paper read before the Association of Engincers-in-Charge, 


nised more and more every dey, but there is one great impediment 
in the way. and that is the ignorance of the employer to know what 
he wants when he advertises. I will give you one or two instances of 
what I mean. First: “ Engine driver wanted, accustomed to a 
Marshall vertical engine ; must have had previous laundry experi- 
ence." Now, if it is an engine driver that is wanted, what does he 
went with laundry machinery experience, and if its an engineer tha 
is wented what does it matter about it being a Marshall engine or 
general laundry machinery being in existence ? No wonder one sees 
eppearing in the technical Press letters written in despair about an 
over-crowded profession. 


We are getting hopelessly mixed, but I daresay it has boecom2 
apparent to you that here and there attempts are being mede to 
wriggle out of the mess. New associations, societies and unions are 
springing up around us, all with 2n object of improving the status aud 
wages of the interested parties and protecting tho little interests they 
find left to protect. While the Trade Union Congress is passing ù 
resolution for en eight-hour day the engineer-in-charge is working 
anything up to the 24; his essistants are always on duty, end the 
stokers from 12 to 17 hours per day, and more at week-ends. Now. 
who is responsible for this sad state of affeirs ? Shall we be able to 
shake off the responsibility from our own shoulders ? If you wish 
to kill enthusiasm and meke as extinct as the dodo the all-round 
engineer, then continue as we are going on ; for what kills enthusiesm 
quicker than disappointment ? It must be remembered that what 
we possess beyond workshop experience has been gained at tho 
expense of our leisure, after working hours, end invariably a six 
o'clock shop, working for the money in the day to spend on our 
education at night, and if we find no satisfaction derivable from the 
course we have pursued you may take it for granted that the rising 
generation, who have got to follow much the same course, will not do 
it if they cennot see the edvantage which should accrue to them for 
so doing. 


I will direct your attention to one or two experiences I have gained 
while endeavouring to do my duty in connection with the “ Employ- 
ment Bureau" end find suiteb!e engineers for various posts. The 
first is à request for a thoroughly good engineer (mechanical and 
electrical) for à country mansion. There was no difficulty in finding 
the right men with unimpeacheb'e testimonials, sober, industrious, 
and thoroughly reliab!e as regards integrity and abilities. Of course, 
ell went well until the salary required wes mentioned, which sur- 
prised the employer as much es it surprised the applicant when he 
found what money wes being paid for this expert. However, è 
compromise was made, end the engineer appointed had a right good 
time for a couple of months setting things straight. Now this 
employer, through ignorence, was estimating the pay, and what ho 
was getting, or was going to get, upon the basis of the late engincer. 
In the course of a week or so the drawbacks to a beautiful inste!- 
lation were removed and the inhabitants were told they could uso 
gs much light as they liked, as their utmost demand could not exhaust 
the supply availeb'e. The squire at first thought the engineer a fool 
and told him so, but the proof of the pudding wes in the esting, end as 
that was satisfactory, ho rose considerably in the estimation of all 
he came in contact with, until eventually he was lcoked upon as some- 
one out of the ordinary. But you would never persuade the squire 
that our member was an ordinary engineer—the first individuel wes 
the type he pictured and pzid for. Now we cen well excuse this 
gentlemen for his error, end he eppreciated the difference when ho 
found it, but there is no excuse for the next instence, which was to 
supply 2 mechznician for a scientific workshop ct the country seat 
of 2 prominent scientific gentleman. These were the requirements : 
Good knowledge of internal-combustion engines, so 2s to keep electric 
light end motor-car engine in good order; good knowledge of betteries, 
secondery end primary ; good mechenic to do all repairs to cer end 
engines; electricel knowledge of wiring, telephones, bells, &c. ; 
ability to make simple electrics] apparatus, including winding of coils 
turning vulcanite, wood, brass, steel, &c., end to help generally in 


electrical experiments ; brazing, soldering. end genere! workshop 


experience... He was further required to keep the engine room and 
workshop tidy, and eJthough he would not be required to drive th» 
cers, he would heve to wash and clean them when ever they came in, 
even though it be Sunday. And when I told this gentlemen that 
303. was scercely enough (with emphesis on the scarcely) I caused 
some little surprise, as this we3 the c mount he hed been previously 
paying for an excellent man, who hed just one little feiling, and that 
wos, he would work the squire's prob'em out at the brewery tep. In 
this appointment there have b»en no fewer than 10 men since 1910. 
Tho average day is 14 hours end practically seven days per weck. 
This is the benefit of living on the premises. . Thero were, however, 
in this particular, two restrictions absent which I find are not so in 
many of the appointments held in this congested London, which we 
unfortunately have to seek through being an engineer. A married 
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man was preferable, 2s à cottage was available, and no restrictions 
were laid down in regard to fzmily. In tho majority of instances 
now a bachelor is required to live in, end if accommodation is in 
existence for a m:rried man then he must hve no family. Perhaps 
the Bishop of London does not know to whet extent this living-in 
business is responsible for the decrease in the populetion, for it not 
only affects engineers-in-charge, but œ large number of other pro- 
fessions who have to live under this forced celibacy or lose their job, 
end there is not sufficient conscience in the world to sey: ‘ This must 
not be so." Is there too much genius in England ? Are there too 
many of our type of people ? Who knows where the next Lord 
Kelvin is coming from, or a great emencipator of the people ? Should 
the Labour representatives be directing cll their ettention upon the 
labouring classes, while to live in our sphere we are surrounded by 
embargoes galore ? 

Now, if we cannot look to those who should know right’ from wrong, 
end sey who should occupy a certain position, and whet is 2 reason- 
able wage for the services rendered, then where ere we to look? 
The attitude of this Association throughout has been one of deep 
respect for those whom we look upon as belonging to è higher sphere 
of the profession, but that respect must felter if we do not get assis- 
tence from them to maintain our dignity and assure our status. A 
faulty foundation will effect them eventually s much as it does us 
now, end it behoves them now to see that there is no further lowering, 
ind that something is done to stem these irregularities and this 
embryonic growth—this mushroom production of engineers which is 
playing havoc all round. A careful survey of matters in genere! will 
convince you that the engineers will be called upon to dea! with the 
destiny of this nation more and more, yet where are they coming 
from ? You may get your technician from your polytechnics, but 
you will never get your mechanicien. You mey get your well-read 
theorist from the institutes which cater for technical deficiencies, but 
vou will never get the man who can wield th» tco!s, neither wiil you 
get him from the ordinary engineering workshop unless vou lift the 
shackles from off his neck by sending him there with e scholership so 
that he may be treated as the youth of bygone days, and not as an 
autom^ton. And even then you will have to appoint inspectors 
to see thet justice is done him. I wonder how meny of the young 
men in our existing workshops to-dey—if necessity demended— 
could welk straight into our ersene! getes end pose 2s fitter, turner, 
or machinist, end survive the ordeal of @ morning’s work? My 
opinion is thet there ere very few—very few indeed. Yet these are 
the mechanics you are m2nufecturing, and you will eventually have 
to pey dearly for your indifference, but the men who could ere those 
who form the membership of this Associ-tion, end this accounts for 
the very graduel growth of this Associction. This being so, surely, 
then, we are entitled to the sympathetic consideration and respect 
from the members of the kindred institution, which will permit them 
to take into account, when they ere estimating the remuneretion for 
services rendered, thet the minimum wege should be more than that 
now peid 2s a minimum wage for scavenging. 


The Institution of Electrice] Engineers end the Institution of 
Mechanical Engineers hz ve, or cre going to, put into operztion some 
form of entrence excminetion. Well, I may be wrong, but I cennot 
see how 2 padlock on the front door is going to compensete for the 
ebsence of the leteh on the beck. Whet embarressment is thot 
going to be to the individuel who ignores joining the institutions 
mentioned, either for went of ebility, insbility, or indifference ; he 
simply practises in his own sweet wey, and glories in his isolation. 
There is no ccmpulsion «bout the matter at all, therefore no impor- 
tence. If eny good is to be derived from the ection taken by them, 
or us, it must be eceompanied with the pointing out in definite menner 
the proper and only legitimate gete to enter the engineering pro- 
fession with the correct path inside marked ot intervels with finger- 
posts indiceting the direction to teke end the time required to got 
there. No cutting corners should be allowed, or walking ecross the 
gross, whereby a short-cut is mede to the distent goal. If it took 
seven years in days gone by to travel one of these paths it seems 
ridiculous to imagine in these edvenced and complicated times thet 
this interval can be pertly or wholly dispensed with and yet get the 
seme proficient individue.. | 

The enginecr-in-charge should be esp hte of executing all ordinary 
repairs, whether pertzining to lethe or vice. mechanical or electrical. 
He should [consider it derogatory to his position not to possess in his 
workshop z lethe end @ ressonab!e kit of generc! engineering tools 
for the convenience of executing on the spot ell repairs as far es 
possible, so thet his menegement may not conclude his inability to 
execute seme. He should train his assistants in è methodical 


menner, and be able to direct and instruct them in tho lebour end . 


techniealities arising out of the various appliences he has under his 
charge. He should possess good organising ability, and be tactful 
and discretionate, capable of keepinig accounts, records, and analysis 


of the various services rendered, and train his assistants to take 
logs end records of their hourly and daily operations for his guidance. 
He should be eu feit in all matters pertaining to steem generation, 
coz! combustion and testing, and motive power production, electricity 
generation and its distribution, hydraulic machinery end refrigera- 
ting plents, leundry equipments, weter softening, building con- 
struction, including foundations for buildings end mochinery, end 
« host of other accomplishments. These quelifications he should 
possess undoubtedly, and since it is ell thet he does possess whereby 
he cen ecquire the means of living, he should put è price upon each 
quelification, end where he receives only that «mount in payment of 
en ounce of qualification he should be just, and give cn ounce. If he 
is pòid for consulting work he should do it, but not without remem- 
bering thet going beyond his scope—th^t is to sey. the valuo which 
his employer puts upon his service in cash value—is depriving «nother 
m^n of his shere of the world’s fruit. There is » generel tendency 
nowedeys for exch and everyone to go beyond their province, end 
it is very questionab!c whether the engineer-in-cherge keeps strictly 
within his. He must remember, however, thet if he does not do so 
he cannot complain of cncroachments from other directions. It is 
queried by some whether the engineer-in-charge should undertako 
work which justifies the employment of a consultant. The Loca 
Government Board seem to be enswering that question—ocnd that is 
«bout the only one they are enswering—to « certain extent by plecing 
more work in the consulting engineer's hand than hitherto. The 
engincer-in-cherge should not complein at this, for it is è scfeguard 
to him, es he invariably gets more kicks than halfponce for sitting 
up cll night preporing plens end estimates, end often incurs bad 
friends among his committees for insisting upon the work being done 
so 23 eventually to seve trouble and renewal, 


RECENT DEVELOPMENTS IN THE STREET LIGHTING 
OF MANCHESTER. 


We give below an account of the discussion which took place 
at Birmingham on Messrs. Pearce and Ratcliff's Paper on this 
subject. An abstract of the Paper appearcd on pp. 1007 and 
1047 of our issucs of March 7th and 14th. 


Mr. R. A. CHATTOCK said the comparative figures demonstrated that 
high-pressure gas lighting was considerably more costly than electric are 
lighting. In Birmingham practically the whole of the street lighting was 
carried out by low-pressure incandescent gas mantles, and this was now 
under the control of a special Lighting Committee. There was a small 
amount of high-pressure gas lighting in the centre of the city which was 
really a demonstration by the Gas Committee, and in the Handsworth 
and Aston areas, which were recently incorporated in Greater Birming- 
ham, was a small amount of electric arc lighting which was taken over 
and was controlled by the Electric Supply Committee, and was paid for 
by the Lighting Committee. This arc lighting had recently been con- 
siderably cheapened in cost, and it might be interesting to explain how 
this was done, and what effect it had had. Taking the Handsworth dis- 
trict as an example, there were originally 120 opern-type 11-ampere are 
lamps which required re-carboning every 18 hours. These were replaced 
by 50 magazine flame are lamps taking 8 amperes each and requiring 
re-trimming every 70 hours, and also 70 twin carbon flame arc lamps 
taking 7 amperes cach and requiring re-trimming every 50 hours. In 
the table on p. 1180 were given particulars of the consumption of, current, 
cost of current, carbons and trimming and illumiaation in candle feet, 
the lamps being spaced approximately 400 ft. apart. The ?-ampere 
magazine flame arc lamps showed a saving of 25 per cent. 11 running costs 
and gave approximately four times the light of the old open-type lampe, 
each lamp costing £5. 2s. per annum for current at Id. per unit, carbons 
and trimming, from dusk to 11:15 p.m. The 7-ampere twin carbon flame 
arc lamps showed a saving of 30 per cent. in running costs over the Il- 
ampere oper.-tvpe lamps, and gave over twice the light, cach lamp costing 
£5 per annum for current at Id. per unit, carbons and trimming, from 
dusk upto 11:15 p.m. Afterthe arc lamps were switched out at 1:15 p.m. 
two 50 c.p. meta'-filament lamp: were switched on in each post and 
were run until davlight. The cost of there latter lamps was not incluced 
in the table. In connection with Fig. 14 of the Paper Mr. Pearce re- 
ferred to the rather pronounced shadows caused by the ash-travs, the 
same disadvantage was noticed in Birmingham in connection with the 
lamps fitted with converging carbons. lt was found, however, that with 
the twin carbon lamps fitted with vertical carbons no difficuliv of this 
kind was experienced. l 

Mr. E. Crocker said the great problem in connection with street 
lighting appeared to be to make what the authors termed the * variation 
factor as small as possible, and the change from maximum to minimum 
illumination as gradual as possible, and to do this not regardk ss of cost, 
]t was, of course, quite easy to obtain uniform illumination by multi- 
plying the number of lamps, and of this they had a striking example in 
the gas lighting in Victoria-square ; but with a given number of lamps 
it was obvious that by increasing the candle- power while the illumiaation 
was increased over the whole fichted area, the- Variation ector would 
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HANDSWORTH STREET LIGHTING. . 


Illumination in candle- 


Cost of Cost of Total feet on road surface. 
. | bpem ar n carbons. labour. cost. : 
| pe j Max. , Min. | Average 
Marx Roan. | | | | 
Original Installation :— | | 
50 open-type arcs, 11 ampere 18-hour ....... 44,750 £186 10 0 | £17 10 0 | £146 0 0| £350 0 0 05! | 0-02 0-14 
Present Installation :— | | | 
90 magazine flame arcs, 8-amperé 70-hour... 33,000 13715 0 ! 50 00 , 7215 0| 260 0 0,235 005 0-66 
SipE Roaps. | | | | | 
Original. Installation :— | | | 
70 open-ty pe arcs, 11-ampere 18-hour ....... | 65,000 | 271 10 0 | 25 0 0 204 0 0, £500 O 0 0-51 0-02 0-14 
Present Installation :— AD | | 
70 twin carbon flame ares, 7-ampere 50-hour: 40,000 | 166 10 0 | 79 10 0 | 10010 Oj 346 10 0 1-0 0-04. 0-327 


um 
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remain the same, and the areas of minimum illumination with the higher 
candle-power lanips, appeared to the man in the street much darker than 
they really were, by contrast with the more intensely illuminated parts. 
Hence the importance of improving the distribution. In this connection 
the design of the globes plaved a most important part, and the informa- 
tion given in Mr. Pearce's Paper was exccedingly valuable. They in 
Birmingham had experimented on much the same lines, with very similar 
results. They had not, however, tried frosted globes, and it was with 
these the authors had obtained their best results. For example (turning 
to Table 11I.), with clear inner and outer globes and with opalescent outer 
globes the authors obtained variation factors of 8-5 and 7:8. In their 
own experiments the variation factors were, of course, higher, in conse- 
quence of the Birmingham lamps being twice the distance apart, but at 
the same distance at which Mr. Pearce had taken his minimum measure- 
ments, viz., 60 ft. from the lamp, they obtained variation factors varying 
from 6-9 to 9. The authors’ figure of 3-75 which they obtained with 
frosted globes was, therefore, an enormous improvement. Speaking of 
variation factors, from tests which the speaker had taken of the gas 
lighting in Bristol-road, the variation factur was as high as 18 over a 
distance of only 20 ft. from the lamp post. He quite agreed with the 
authors’ remarks re the use of outside reflectors, and with the importance 
of illuminating the buildings on the sides of the road. While making 
their tests they heard plenty of remarks from the man in the street, and 
while they were experimenting with those reflectors, the general opinion 
was most unfavourable. With the space above the lamps darkened and 
the buildings at the sides of the road in shadow, the general effect was not 
at all pleasing, although the thoroughfare itself was well illuminated. 
With regard to shadows underneath the lamps caused by the ash tray, 
while experimenting with various tvpcs of lamps the entire absence of 
this shadow in the case of one make was very noticeable, in fact the space 
immediately underneath the lamp was the most brightly illuminated of 
the whole area, and that, although there was an unusually large mass of 
metal just under the globe, vet there was no shadow at all, and the varia- 
tion factor with this lamp which was fitted with a clear cylindrical inner 
globe, and spherical opalescent outer, was lower than that of any other 
make. This particular flame arc lamp had only one pair of carbons fixed 
verticallv, as in the ordinary open-tvpe lamp; the bottom carbon was 
made the positive, and it burnt with a long arc, about lin. to 1} in. 
Steadiness was a most important thing to be aimed at in street lighting, 
and this was the most striking feature of high-pressure gas lighting, 
although, as the author remarked, the candle-power varied considerably 
from day to day. There was no better way of testing the steadiness of 
the light given by any lamp than by taking photometric measurements ; 
variations quite unnoticeable by the man in the street were easily appa- 
rent, and when testing some of the arc lamps which they had had on trial 
at Handsworth, he had been able to obtain balance almost, if not quite, 
as readily, as with gas lamps. The steadiness of arc lamps depended very 
largely on the nature of the feeding mechanism, and he had found that 
lamps with direct electrically driven feed gave the steadiest burning. 
By a direct electrically-driven fecd he meant one in which the feeding 
was effected by an auxiliary shunt coil, which came into action when the 
volts across the arc were above the normal, so regulating the feed that 
the drop across the arc was not more than 1 volt, thus maintaining steady 
burning, whereas with a slip feed, which depended upon the slip of a chain 
or band brake, or piece of metal on a wheel controlled by a lever operated 
by a main and shunt coil, one could not depend upon a one-volt feed ; 
generally the variation was 2 or 3 volts or more, and this affected 
other lamps in series, especially if they were themselves on the point of 
feeding. There appeared to be a tendency on the part of the makers of 
magazine lamps to design the lamp so as to accommodate as many pairs 
of carbons as possible, in order to increase the burning hours per trim. 
There was a limit to the advantage of this. One saw lamps advertised 
to burn 130 and even 200 hours without re-trimming. His experience 
with flame arc lamps was that they required cleaning and the deposit from 
the carbons brushing out after 60 to 70 hours’ burning at least, and if the 
lamp had to be lowered for this purpose, it might just as well be carboned 
at the same time. Another important point with regard to the choice of 
magazine lamps for street lighting was that there should be no extinction 
of light when a new pair of carbons came into operation. There were 
some excellent lamps on the market which had this defect, and although 
the makers stated that the period of extinction did not last beyond two 
or three seconds, he had known it extend from 15 to 18 seconds. The 
ohjection to this was obvious. The authors made some interesting 
remarks about photometers. With regard to the flicker photometer, 


this certainly had an advantage over other forms as regards difficulties 
of measurement owing to difference in colour between the illumination 
from the standard lamp and that from the lamp under observation, but, 
as Mr. Pearce had said, the continual use of this instrument put a great 
strain on the eyesight. His observations were taken of the illumination 
on the actual ground level. The instrument was of the size of an ordinary 
hand camera, and was used in conjunction with a test-card of dull white 
celluloid. The scale on the instrument, which was graduated in candle-feet, 
was standardised in the laboratory by illuminating this card to a known 
value. The card could then be put down on the ground at any point where 
it was desired to measure the illumination. He considered all street photo- 
meter measurements were more valuable as a comparison of the illu- 
mination from different sources than for absolute measurements of in- 
tensitv. In this respect he did not think they could look for accuracy 
beyond 5 per cent. or more. 

Mr. M. SoroMow said that although the data contained in the Paper 
were very valuable, their value was somewhat diminished by the fact that 
some of the figures were not referred to: at all in the text, and it was not 
easy to make out precisely which polar curves referred to the various 
experiments made. Also with regard to the contour figures on pp. 16, 
17, 20, 21 and 23 of the Paper, he would point out that if one casually 
compared Fig. 8, which was for the arc lamps in Portland.street, with 
either Fig. 9, which was for the gas lamps in Princess-street, or Fig. 10, 
which was for the gas lamps in Mosley-street, vou would get the im- 
pression that the general illumination produced by the gas lamps was as 
good as, or better than, that due to the arcs. As a matter of fact, how- 
ever, the shading was different in the two sets of figures. It was a pity, 
to his mind, that all these contour figures had not been shaded alike. as 
although, of course, the data given with each figure showed the values, 
the actual impression created was a wrong one. He referred to the com- 
parative table on p. 19 of the Paper, showing the results obtained with 
the high-pressure gas and the arc lighting respectively. This table 
showed the arc lamps to be, roughly speaking, twice as good as the gas 
lamps, but he thought it was admitted that the gas lamp figures were not 
really representative of the best that could be done with high-pressure 
gas lighting. Mr. Abadv in his report claimed that they were only about 
half as good as could be obtained, but without accepting this claim, even 
Mr. Harrison, in the joint report, subscribed to the opinion that the gas 
lamps were not as good as they might be. He only emphasised this point 
as, at the risk of making unpopular statements, he had emphasised it on 
one or two previous occasions, because he did not think that it was of any 
benefit to create the impression that arc lighting had a walk-over as 
against high-pressure gas, when, as a matter of fact, he believed it was, 
and would be for some time to come, a very close race between the two 
rival illuminants. The authors were to be congratulated on the in- 
genious way in which they obtained suitable distribution curves by the 
method of graded frosting applied to the outer globe. ln a Paper read 
by the speaker before the Institution on Yellow Flame Arcs he published 
anumber of light-distribution curves, and one curve was for practically the 
same lamp as the curves in Fig. 13 of this Paper. He had been struck 
by the very close correspondence between the curve obtained by the 
authors and his own curve. As his curve was obtained under laboratory 
conditions and theirs under practical working conditions in the street, it 
was interesting to note this confirmation of his results, as it not only 
confirmed the accuracy of both sets of readings but also showed, he 
thought, that flame lamps and flame lamp carbons were now so stan- 
dardised that the results obtained might be relied on with considerable 
certainty. 

Mr. A. M. TAYLOR thought the most important point in the Paper was 
given in the table on p. 19, which comprised a résumé of the principal 
features, such as candle- power of lamps, runring costs per lamp per hour, 
running costs per 1,000 c.p. hours, minimum illumination, &c., for the 
two systems, viz., gas and electricity. He would suggest, in addition to 
the items given, the variation factor for the two systems might be added, 
and he would suggest an additional basis for comparison, which also 
might be added to the table, which would be known as the " maximum 
variation of the candle-feet per foot run." As regards the question of the 
cost of current, he though that the gas people could not and should not 
take any exception to the division of the total costs, viz., £447,498, into 
“ running costs " and “ fixed costs " of respectively £87,431 and £360.067, 
neither did he think that the gas people could take any exception to the 
deductions of £25,078 and £84,311 respectively from the above 
figures on account of the cost of traction supplies included ia the previous 
figures. A committee of experts had decided oa this pariicular method 
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vf computation, and surely the electrical engineers were masters in their 
own house and the best people to say what was the true way of chavg'ng 
for electric current. Mr. Pearce had, however, carried the distribution 
a bit further, and allocated a certain proportion of the above £275,756 
to lighting and to power in the proportions respectively of £147.371 and 
£128,385. This again was a point on which electrical engineers were fully 
justified in contending that their own methods of computing fixed charges 
was & correct one, but exception had been taken to it, and just as a 
point of curiosity he (Mr. Taylor) had worked out what the fixed charge 
would be if the whole £275,756 had been simply divided up by the total 
number of kilowatts. In this case it came to £8:76 per kilowatt connected 
per annum. This added an amount of approximately 25 per cent. to 
the charge for current for the “all-night lamps," and approximately 
33 per cent. to that for the “ 11 o'clock lamps.” He (Mr. Tavlor) wished 
to emphasise that he had merely worked this out as a point of curiosity, 
and it was obviously an extreme view to take, and it might be taken 
as certain that Mr. Pearce’s figure of £6:133 per kilowatt was substan- 
tially correct and could not be seriously challenged. Jt therefore followed 
that Appendix “ C," which was based upon this charge, was also correct. 
According to the table on p. 19, the cost per mile per annum (for pre- 
sumably equal minimum illumination) was given as £675 for the gas and 
£254 for the ares. Gas according to this statement was 2:65 times as 
dear as the electric light for equal illumination, so that it would be obvious 
that any trifling divergence from Mr. Pearce’s figures for the cost of 
current which might be suggested by the gas people could not to any 
material degree affect the great superiority of the figures for the electric 
supply on the basis of cost ; and, after all, cost was the principal factor, 
provided that equal illumination was given. 


CORRESPONDENCE. 


E ee 


THE SEPARATION OF THE LEAKAGE REACTANCE 
AND DIRECT MAGNETISING EFFECT OF THE 
ARMATURE OF A STAR-CONNECTED THREE- 
PHASE SYNCHRONOUS MACHINE. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sin: With reference to Mr. K. Fave-Hansen's letter in your 
last week's issue, may I suggest that Mr. Faye-Hansen gives 
some results of comparative tests of leakage reactance made by 
my method, and by some standard method such as the Blonde! 


test. as described in Prof. Hav's book on " Alternating Cur- 


rents.’—IT am, &c., 
Birmingham, April 1. 


T. FEF. WALL. 


re 


PHYSICAL SOCIETY. 


At the meeting held on March 14, at University College. Dr. A. 
RussELL. Vice-President, in the Chair, a Paper on 


* Some Oscillograms of Condenser Discharges and a Simple Theory 
of Coupled Circuits,” 
was read by Dr. J. A. FLEMING., E.R.S. 

The author gave a very short method. involving only the simplest 
algebra. for arriving at a formula for the time of free electrical 
oxcillation of a leaky condenser in series with an inductive resistance, 
the oscillations being damped. The amplitude of the oscillations s 
proportional to the real part of €, where P= p ja and p=2nn, 
n being the frequency and a the damping coefticient. Hence the 
volt drop down the resistance is R + JPL, and that down the con- 
denser is (N+ )7PC)~!. The sum of these two is zero, which leads at 
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once to the equation, 
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P=ptja=j E + ? 
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giving the frequency and damping. "The formule can be confirmed 
by oscillograms taken at low frequency with a Duddell oscillograph, 
and a number of these were shown demonstrating the accordance of 
fact with deductions from the formula, In the same manner the 
case of the coupled circuits was considered and the E.M.F. equations 
written in the form Tim,1,+jMP,I,=0, 
When Tim stands for (R-4jPL)-(S--jPC)-* Eliminating the 
currents I, and I;, we have an equation whieh can be solved for p. 
Taking the reduced case of non-leaky condensers, tuned circuits, 
and zero resistance in the secondary, Dr. Fleming deduced the 
equation— | j 

| PPCL[1— k]— LH (p?CL( + £) 13 — a ?CL(E — (1 &) p?CL) -0,] 


which shows that there arc, in general oscillations, of three frequencies 


————- 


jMP,I, + Tim,I,—0. 
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in the circuits. This was confirmed by photographs of oscillograms 
and diagrams of resonance curves. 


Prof. S. P. Tompson admired Dr. Fleming’s ingenious method, 
which was, he considered, much more intelligible to students than writing 
down the differential equation and then integrating it. He also admired 
the beautiful oscillograms, and hoped it was possible to procure copies of 
them, as he considered every teacher ought to have a set. 

Dr. W. H. Eccies also expressed the opinion that Dr. Fleming's 
method of solution would be valuable to teachers. He also pointed out 
that the leakage S of the condenser could be so adjusted as to neutralise 
the effect of the external resistance R on the period, and suggested that 
this fact might be made use of to measure high-frequency resistances. 

Prof. G. W. O. Howe stated that he had used a similar method in 
teaching. It was very important clearly to bring before student's 
what was happening in the various circuits. The oscillograms could be 
used to determine the high-frequency resistance, as the log. dec. of the 
train of oscillations could be measured very accurately. 

The AUTHOR, in reply, stated that he possessed the original copies of 
the oscillograms, and would be pleased to supply copies to teachers desiring 
them. 


A second Paper was read by Dr. FLEMING, describing some Braun 
cathode ray tubes (exhibited) used as high-frequency oscillographs, 
and also an electrostatie influence machine (exhibited), giving a 
steady current of 300 to 350 microamperes for working them.. The 
Braun tubes have electrostatic deflection. plates in them and an 
embracing field coil for providing a longitudinal field to keep the 
cathode spot in a central position on the screen. The tubes are 
worked by connecting the detlection plates to the terminals of an 
alternator, whereby the cathode spot is made to move to and fro 
over the screen with a nearly uniform velocity. The shaft of the 
alternator carries a commutator by means of which a condenser is 
repeatedly discharged through an inductive coil which acts as a 
deHecting magnet on the oscillograph tube and displaces the cathode 
ray at right angles to the direction of the electrostatic displacement. 
In this way the spot has two motions, a uniform horizontal motion 
and a vertical oscillatory motion, the two being kept in step with 
each other. Hence a visual representation is given on the phos- 
phorescent screen of the nature of the oscillation. The electrical 
machine above mentioned, made by Messrs. Müller-Uri, of Braunch- 
weig, was shown in operation, and the current given by it was seen 
to be sufficient to cause decomposition of acidulated water in a 
lantern voltameter. 


Mr. A. CAMPBELL stated that one German. instrument maker had 
recently described in a Paper a method of improving the surface of 
ebonite, The ebonite was painted with a composition and then heated to 
nearly the softening point of the ebonite, when the composition spread 
over the surface and produced a surface like amber, which was unaffected 
by either sunlight or moisture. 

Prof. J. 'T. Morris stated that he had employed Braun tubes 10 vears 
ago to find the maximum value of an alternating current, but found 
many difficulties in their use. He would like to know what was the 
actual voltage on the tube, and also whether the oscillograms were in a 
continuous line or were made up of a row of dots showing the 
cathode rays to be produced intermittently as he believed was often 
the case with a Wimshurst machine. His brother, Mr. D. K. Morris, had 
suggested, several vears ago, using a different number of sectors on the 
two plates in order to overcome this. He would like to know whether 
anyone had tried it. He asked if a high- potential battery would not give 
A more satisfactory result than the Wimshurst. 

Dr. R. S. Wirnrows asked if Dr. Fleming had used a hot lime cathode, 
as then the tubes could be run from 200-volt mains, and, as the cathode 
ravs xo produced had à much smaller velocity, much lower voltages could 
be used in the condenser discharges. 

The AUTHOR stated that batteries would be ideal, but their price was 
prohibitive. Ordinarily Wimshurst machines do give a spotted appear- 
ance to oscillograms taken with Braun tubes, but the present machine 
gave a perfectly uniform and continous curve. He had never used hot 
lime cathode s. 


A Paper on 
«The Stretching and Breaking of Sodium and Potassium '' 


was read by Mr. Bevan B. BAKER. 

The author described how wires made of metallic sodium and 
potassium collapse when stretched, not to a point, as is the case with 
most plastic substances, but from two opposite sides only, into a 
chisel end. 

The wires upon which experiments were conducted were made in 
two wavs—firstlv. by pressing the metal through a small hole into a 
bath of paraffin oil to hinder oxidation ; and, secondly. by running 
the metal, molten under oil, into a gloss tube and allowing it to 
solidify. Wires made by both the above methods showed the same 
behaviour on stretching. 

Wires made by the second process also showed. on extension, two 
sets of equidistant rings on their surface, each inclined at an angle of 
45 dey. to the axis, the riugs of opposite sets touching along the line 


T 
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of greatest thinning and bisecting one another along the line at 
which no thinning takes place. 

Dr. Andrade has also noticed the same effects of breaking and 
forming rings with wires made of solid mercury. 

The author suggested an explanation of the phenomenon, based on 
the assumption that the portions of the metal brought into play are 
in the form of cubes. Such cubes when placed so that a plane 
through two opposite edges was parallel to the axis of the wire would 
allow of lateral contraction by faces sliding over one another in one 
direction only and not in the direction at right angles. 


Dr. L. N.G. FiLoN asked if the section of the stretched wire was accu- 
rately elliptical. lt was interesting to note that the angle of the rings 
did not change when the wire was drawn out. 

Prof. A. W. PORTER remarked that it looked as if the metal possessed a 
lattice-like structure. 

The AUTHOR stated that he had not measured the sections to see if they 
were accurately elliptical. 


A Paper 
* On the Latent Heat of Evaporation of Steam from Salt Solutions” 


was read bv Mr. R. G. LUNNON. 

The Paper records the results of a research into the latent heat of 
evaporation of steam from salt solutions. 

The experimental method wes to supply a measurable quantity of 
heat electrically through a small lamp to the solution boiling inside 
a calorimeter. The latter was placed within a double-walled vessel 
surrounded by a solution boiling at the same temperature ; and the 
steam from the inner vessel passed out through a tube into a detach- 
able condenser, which was weighed at intervals. 

Measurements were made with the solutions of six different salts. 
Theoretical] considerations show that the difference between the 
measured heat Land /, the known heat of evaporation of water at the 
same temperature is the heat of solution Q ; and the present. results 
indicate that for salts of the same acid Q is proportional to the con- 
centration. 

For unsaturated solutions of KC] and NaCl the interesting result is 
found that the heat of evaporation is approximately constant for all 
concentrations until saturation is reached. 

Mr. F. E. Surri remarked that in a similar apparatus he had used for 
the distillation of water he found that priming did take place. 1t would 
have been more satisfactory if the author had used a solution of NaCl and 
tested the distillate for its presence. 

The AUTHOR stated that he had tested the distillate in one case, but not 
with Natl. ` 


“Some Flame Spectra ” 


were exhibited by Dr. E. N. DA C. ANDRADE. 

lf a flame containing a large amount of chlorine be prepared by 
passing the air supplied to a colourless gas flame over chloroform, 
wires of certain metals— copper, nickel, iron, for instance—held in the 
flame give characteristic colorations in the different zones of the 
tame. These are due to the chlorides of the metal, which can exist 
undissociated, in some zones of the flame at least, in the presence of 
excess chlorine. The chloride spectrum of copper is well known (of 
Smithells), but the chloride spectra of nickel, cobalt and iron chloride 
do not seem to have been fully observed before. "he method makes 
it easy to observe the different. emissions which take place in the 
different. zones, and also the electrical migration of the vapour dis- 
covered by Lenard in 1902. AW the chloride spectra have certain 
common characteristics. Attention is called to the fact, discovered by 
Smithells, that for the vapours of some metals—e.g., lithium. stron- 
tium—the coloration produced in the tlame is deatroved by chlorine. 
In such cases the vapours are not electrically charged, while in the 
case of the metallic chlorides which give characteristic spectra in the 
tlame the vapours are strongly charged. 
| By bringing vires into flames containing bromine and iodine com- 
pound spectra were observed in some cases. 

Mr. A. CAMPBELL asked if Dr. Andrade could give an explanation of the 
blue coloured flame obtained when NaCl is thrown on to a fire. 

The AUTHOR replied that the flame was the spectrum of copper chloride, 
there being a sufficient impurity of copper in the coal. 


“Some Spark Photographs at High Pressures "' 


were exhibited by Mr. W. B. Haines. 

The photographs were obtained hy connecting one termine! of an 
induction coil to a copper disc covering the back of a photographie 
plate, while the other terminal was led up to the centre of the film. 
When a spark is passed by breaking the primary circuit 2n electric 
splash can be seen to spread from the terminal over the plate, and an 
impress of this is obtained on developing. A special pressure 
chamber was constructed to contain the plate, so that it could be 
exposed to the spark under a surrounding gas pressure of anything 
up to 16 atmospheres. 


THE ELECTRICAL CONDUCTIVITY AND FLUIDITY OF 
STRONG SOLUTIONS.* 


BY W. S. TUCKER, B.SC. 


It may be fairly assumed that when solutions are of such con- 
centration that the molecules of dissolved substance occupy a rela- 
tively large volume, the ions produced will interfere with each other's 
movements. If the ionisation factor be calculated from the ratio 
of the molecular conductivity to that at infinite dilution, we get a 
result which fails to take into account this interference, and therefore 
cannot be regarded as reliable. In Prof. Callendars association 
theory of strong solutionst the depression of freezing point and eleva- 
tion of boiling point can he foretold by associating with each mole- 
cule and ion a certain constant number of water molecules. With the 
data at his disposal he obtains good agreement between the experi- 
mental values and his calculated values for cane sugar up to any 
concentration, and for solutions of potassium, sodium and mag- 
nesium chlorides. For the strong solutions of calcium chloride 
discrepancy occurs, most probably owing to unsatisfactory ionisation 
data. The experiments here described were made to find whether 
there is any relation between conductivity and fluidity. 
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Certain experiments have already been performed by Lyle and 
Hosking] with sodiunt chloride, and later by Hosking$ with lithium 
chloride. but they did not work with so many strong solutions, nor 
did they cover the same ranges of temperature. Calcium chloride 
solution, with its low cryohydrate point and its extreme solubilit v, 
forms a very good solution to work on. Moreover, it can be highly 
supercooled. "This can be illustrated by taking a solution slightly 
above ceryohydrate strength and cooling it. Referring to the curves 
shown in Fig. l. crystals of the sult CaCl,-6H,0 should separate out at 
P. but the solution supercools to Q. The addition of a fragment of 
ice causes rise to R, giving the approximate freezing point. Ice now 
separates from R to S. At S fresh crystals presumably of the salt 
make their appearance, causing a rise to T, probably above ervo- 
hydric point ; but separation of these crystals quickly brings the 
solution to the constant temperature of the cryohydric point. A 
supercooling of 15°C. can be obtained with proper precautions, when 
the crystals are dissolved in their own water of crystallisation. The 
feature of the method here described is the simultaneous observation 


* Abstract of a Paper read before the Physical Societ y. 

t Callendar, " Proc." Roy. Soe., A, Vol. LXXX., 1908, p. 406. 
+ Lyle and Hosking, ©“ Phil. Mag," May, 1902, p. 487. 

§ Hosking, “ Phil. May," May, 1904, p. 169. 
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of temperature, viscosity and resistance. The electrolytic cell and 
viscometer are immersed in the solution for which they are employed, 
and both are bound to the bulb of à platinum thermometer, which 
serves also as a stirrer. 

The electrolytic cell C is a flattened tube drawn out into a flat jet. 
It contains a platinised-platinum electrode, P, whose dimensions 
are 25 mm. by 5 mm. The second electrode, also of platinised- 
platinum, forms a cylindrical sheath, Q, round the bulb of the ther- 
mometer T (see Fig. 2). The thermometer is mounted on a frame 
to which a vertical oscillatory motion is imparted. This motion is 
caused by a connecting rod attached to a large pulley driven by a 
motor. As the thermometer oscillates it draws through the liquid 
& platinum scoop, which acts as an efficient stirring arrangement. 
The resistance was measured by that modification of Kohlrausch's 
method described by Fitzpatrick,* in which a high-speed double 
commutator and a moving-coil galvanometer replace the coil and 
telephone. An accuracy of | part in 2,000 could be thus obtained, 
and was greater than that possible with the viscosity apparatus. A 
preliminary experiment was made which showed that the oscillatory 
motion of the cell and the consequent 
motion of the liquid in it did not affect 
the resistance readings. Such oscillatory 
motion ensured the temperature of the 
liquid in the jet being exactly that of the 
liquid in the bath. In tbe observations 
taken the concentration was expressed in 
gramme-molecules per 100 molecules of 
water. This concentration remains con- 
stant with change of temperature, and was 
employed by Prof. Callendar in his Paper 
on strong solutions. The capacity of the 
cell was found by the use of a standard 
solution employing Kohlrausch's results. 
The molecular weight of the anhydrous salt 
is taken as 110-9,. 


MEASUREMENT OF VISCOSITY. 

The viscosity is measured by a modifica- 
tion of Poiseuilles method. The tube 
through which the flow occurs is a uniform 
jet about 2 cm. long drawn out from a 
piece of quill tubing, V, as shown by the 
diagram Fig. 2. Connection can be made 
by means of the side-tube S with an 
aspirator or with a compressed air reser- 
voir. When the tube is immersed in the 
solution, the latter can be drawn in or 
driven out at will. The viscometer is 
plunged into the solution to a certain 
depth, and the time of inflow is measured 
and compared with that of water under 
the same conditions. During the experi- 
ments the viscometer is invisible, hence 
the levels of the liquid when flowing into 
the tube are indicated by electrical means. 
Two fine platinum wires, Aand B, serve 
as contacts and are insulated from one 
another. As the liquid rises within the 
tube it makes circuit with Q and A 
through the liquid and the motion of a 
galvanometer is noted. A second motion 
is produced when contact with B is made. 
Thus the passing of the levels can be 
accurately timed. The assumption is now made that the rate of 
‘influx of the solution is proportional to the hydrostatic pressure, 
and inversely proportional to the viscosity. ‘The accuracy of this 
assumption was checked by an experiment with pure water, whose 
viscosity has been accurately found by Thorpe and Rodger.1t 

Two experiments are performed: (1) The water is run into the 
tube under its own pressure, the initial and final differences in level 
being H and h, respectively; (2) an external pressure, P, is applied by 
means of the aspirator, and this acting with the hydrostatic pressure 
“ecelerates the rate of inflow. The final expression becomes 


Fic. 
FOR DETERMINING VIs- 


2. — APPARATUS 
COSITY AND CoNDUC- 
TIVITY. 


l H 
Hii J 
With the «pparatus used a value of the density of water was 
obtained with an error of less than 1 per cent. This result justifies 
the use of the method, since no higher accuracy was attempted. The 
viscositics of the solutions used in the extreme cases are as 1 : 40. 
Water is taken as a standard liquid of known viscosity. 


* B.A." Report,” 1886, p. 328, t Phil. “ Trans.,” 1894, A, p. 1. 
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The following table shows the results obtained for solutions of 
different concentrations all at the temperature of 16-77°C. This 
temperature was approximately that of the room. To ensure its 
constancy the solution was contained in a cylindrical Dewar vessel, 
which, however, was not silyered. The temperature of the contents 
was brought to the above exact value by presenting to. the walls 
of the vessel a warm or cool surface, and the liquid was stirred to 
secure uniformity of temperature. The vessel was then screened 
from further radiation. 


Table I.—Temperature 16-779C. 


NU (2) | (3) (4) (5) 6) | (7) 

oncen- : 

Density. Conduc- , T 

uu Grammes. Resis- tance Visco- | Fluidity | y C| 

) r tance. (C) ety, (F) n F 

Mol. per P C.g.8. (igs. |^ t. 

100 mol. cubic Ohms. Ohms anit units x10-? 
em. x 1C: ? i " 

of water. | ^ | 
0 0-9988 |... m 0.01081; 92:50 N 
0-927 | 1-0434 | 2,032 4-921 | 0-0121 | 82.64 6-424 
2-757 | 11293 915-4 | 10-93 0-0161 | 62-11 | 6-38 
4.106 | 1-1793 782-5 | 12-78 | 00199 | 50-25 | 6-19 
5-436 | 1-2313 766-8 | 13-04 0-0251 | 39-84 | 6-02 
7.252 | 1-2933 845 11-83 0.0871 | 2695 | 6-05 
8-420 | 1-3308 068-5 | 10-32 0-0486 | 90.58 | 5:95 
9.383 | 1-3569 | 1,074 9-31 0-0602 | 16:61 | 5:99 
10-11 [ L3788 | 1,179 8-479 | 0-0706 | 1416 | 593 
10-65 1:3960 | 1,278 7.893 | ©0818 | 12:22 | 6-01 
11-22 14068 | 1,435 6-969 | 00989 | 10-11 | 6-14 
*16-66 1-5210 | 3,220 3.106 | 0-3320 3-012 | 618 


The meaning of the last column is difficult to interpret, but is worth 
quoting. lt will be seen that while the concentration alters from 
4 to 16 molecules, while fluidity changes to 16 times its volue and 
conductivity suffers à fourfold change, the quantity L, E 

n F 

about 3 per cent. A similar treatment of Lyle and Hosking s results 
for sodium chloride and Hosking's results for lithium chloride suggests 
a similar conclusion. ‘The data supplied, however, are inadequate, 
since the solutions are generally more dilute. From the fluidity and 
conductivity curves no evidence is given of a vanishing of those 
quantities at higher concentrations. The above authors quoted 
such a vanishing of both quantities for sodium chloride at 10-74- 
normal, and for lithium chloride at 16-normal concentration. Both 
these results are obtained by extrapolation. 

For finding the variation of fluidity and conductivity with tem- 
perature the same apparatus was used as before, except that the 
electrode P in the electrolytic cell was slightly moved. The tem- 
peratures above that of the air were obtained by surrounding the 
Dewar cylinder by a second larger Dewar cylinder containing water. 
This was heated by a current of steam. For temperatures below that 
of the air, ice was added to the water, and below 0?C. a mixture of 
ice and salt was employed. Finally, for temperatures below — 10°C., 
liquid air was used. After cooling to the desired temperature the 
excess of liquid air was boiled off by passing a current of air through 
it. During the observations the mean of the initial and final tem- 
peratures gave the temperature quoted. In the viscosity-tempera- 
ture experiment the solution of strength 7-252 molecules was taken. 
A preliminary experiment was made to determine the densities at the 
various temperatures employed. For this purpose an accurate 
mercury thermometer, reading to 50°C. by ,, deg. divisions, was 
employed. The mercury was replaced by the solution, and the 
volume of the bulb was accurately found by weighing the mercury. 
The coefficient of expansion for a range of nearly 100°C. is nearly 
constant, its mean value between 0'C. and 50°C. being 0-000455. 
At the same time readings of resistance were taken from which the 
conductivity for the same solution was obtained. 

Very dilute solutions give a straight-line relation, which is gradu- 
ally modified to a curve of increasing curvature, as the concentration 
; .. conductivity 
The ratio — = 

concentration 
since the denominator deals with a ratio of masses, but the latter has 
the advantage of not changing with temperature, and in this way the 
curves can be separated. They are very similar to the molecular 
conductivity curves. They exhibit the following properties: (a) 
The varying character of the ionisation coefficient with temperature, 
as calculated by the ratio to the molecular conductivity at infinite 
dilution ; (b) the absence of a tendency to converge toa fixed point on 
the temperature axis. Kohlrausch, by extrapolation, discovered 
such a point for dilute solutions of potassium chloride, calling it the 
absolute zero of conductivity, at which point the fluidity also vanished. 


onlv varies 


increases. has here no definite meaning, 


* Melted crystals supercooled about 13°C, 
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This temperature he estimated as —39°C. approximately.* Lyle 
and Hosking obtained a value from sodium chloride solutions of 
—35-5°C., and Hosking working with lithium chloride obtained 
—48:1°C. The author's results appear to bear out Bousfield and 
Lowry’st opinion that there is no such vanishing point. The above 
results also agree in this matter with those of Kunz,{ who worked 
with sulphuric acid at low temperatures. As distinct from sul- 
phuric acid, however, these properties of calcium chloride solutions 
exhibit no marked breaks in continuity with concentration at the 
temperatures above referred to. We thus have no evidence, within 
the limits of accuracy of the above observations, of the existence of 
many different hydrates, 


AN ABNORMAL FOG LOAD. 


One of the troubles to which central station engineers are liable, 
more especially in this country, is fog. London does not now often 
develop the '* pea-soupy ` kind,"for which she used to be famous, but 
other towns, and particularly industrial towns, are still liable to these 
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abnormal weather conditions. When a fog does come it generally 
comes very suddenly. and everywhere artificial light is used. The 
result is frequently embarassing to the central station engineer. It 
is impossible to raise steam with only a few minutes’ notice. Gas 
and oil engines can be started more quickly, but the best standby is 
a big battery. The curves given above illustrate a fog load of great 
interest. which occurred in Glasgow last September. The full-line 
curve shows the demand on the combined Port Dundas and St. 


* Kohlrausch, Sitz. Akad. Wiss., Berlin, Oct. 31, 1901. 
f Boustield and Lowry, Roy. Soe. Proc," p. 42, June, 1902. 
t Kunz, " Compt. Rend.,” Vol. CXXXV., p. 788, 1902. 


Andrew Cross stations on Friday, September 13th—a normal load. 
The dotted curve shows the demand on the following Friday, Sep- 
temler 20th. It will be seen that the fog began to come down about 
9 a.m., and the load rapidly increased to a maximum at noon. The 
load on the two stations was thus nearly 9,000 kw. more than was to 
have been expected, an exceptionally severe trial. The load in the 
principal generating station rose from 7.000 kw. to 16,000 kw. between 
10:15 and 10:45 a.m. It is, then, no surprise to learn that the fog 
occasioned some deficiency in the supply. 


MAKING ROUND CONCRETE POLES.* 


Concrete poles of a round section have been manufactured in 
Germany for some time, but not in America, Patents have recently 
been issued to Mr. R. M. Jones, of Denver, for machines to reinforce 
and mould concrete in the form of round tubular poles. The forming 
machine consists essentially of two compression rolls and a belt. To 
form the pole, the concrete is rolled in the belt ; no exterior forms are 
used. One machine is said to be able to produce a 30 ft. pole com- 
plete in 15 minutes. A mandrel is used for the core and remains in 
the pole until the concrete is set. The pole must rest undisturbed 
from five to eight days after being made. 

The taper adopted is 1 in. in 6 ft., the wall is 14 in. thick. A 36 ft. 
pole is 12 in, outside diameter at the butt and 6 in. outside diameter 
at the top. Reinforcements consist of 10 bars the entire length, 18 
bars for two-thirds of the length. and 26 bars for one-third the length. 
Poles are also made specially reinforced for particular tensions, This 
reinforcement is woven on a tapered mandrel and, after being woven 
and taken from the mandrel, is placed upon the forming mandrel. 
The warp may vary in size from No. 6 to No. 10 steel. The woven 
reinforcement is held centrally between the inner core and the outer 
circle by pole-step sockets woven between two bars of the reinforce- 
ment. There are also distance pieces to centralise the reinforce- 
ments at other positions around the pole. Pole-step sockets are 
embedded into the concrete wall of the poles and drop forge pole steps 
are supplied to linesmen. 

Facilities are provided for connecting cross-arms of wood or struc- 
tural steel, or a substantial steel concrete cross-arm may be used. 

The compression rolls are made on the same ratio of taper that the 
manufactured article will be. A thorough compression effect is 
obtained by rolling. The rolling compression employed will bring 
water to the surface of a mixture so dry that it will not stick together 
in the hand. The pole gets a hard true surface within five minutes 
of the application of the concrete. It is covered with canvas tacked 
on before being discharged from the machine, This cover is removed 
after 24 hours, and the pole kept wet until thoroughly cured. Poles 
longer than 36 ft. are required by power and lighting companies : 
there are made in two sections, with reinforcements projecting above 
the top of the bottom section and below the butt of the top section. 
These enter corresponding holes in the sections. An exterior steel 
jacket is put on round the joint and remains on until the concrete 
forming the connection becomes set. 


Transport and Illumination in New York.—<An abstract 
of the sixth annual report of the Public Service Commission 
of New York State for the First District is given in “ The Times 
Engineering Supplement,” whence the following interesting 
figures are taken. For the year 1911-1912 the public in that. 
city paid for street railway transportation £16,736,960, or 
approximately £3-2 per head, and £12,116,352, or about £2-4 
per head, for gas and electricity. Thus a grand total of 
£28,853,312 was paid in the city of New York in one year for 
local transportation, gas and electricity. The total number of 
passengers carried on street and electric railways, including 
subways and elevated lines, was 1,680,914,025, an increase of 
77,000,000 passengers over the preceding year and of 365,000,000 
over the year 1907-1908—the first year of the Commission. 
These railways operated 11,688 passenger cars, and used 
1,666 miles of track. The number of gas consumers was 
1,286,717, an increase of about 50,000 over the preceding year, 
and of 201,231 over the year 1908. The gas manufactured 
amounted to 43,297,216,000 cubic ft., and in the same period 
589,778,573 units of electricity were generated. 
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À LOST OPPORTUNITY. 


WE must confess to a feeling of disappointment at the 
poor display of electrical appliances at the Laundry Exhi- 
bition, which has been open at the Agricultural Hall, 
London, during the past week. After a careful round of the 
show we found, only after the closest inspection, that the 
electric iron played no part in the demonstrations of ironing 
which took place daily at a number of stands. There is no 
mention of electric irons in the catalogue, nor does the 
electric motor figure in the proceedings except in the most 
perfunctory manner. In contradistinction, gas was every- 


where to the front, especially with irons, and the net result 


will undoubtedly be that the trade, which has patronised 
the exhibition extensively, must get the impression that this 
utensil has no competitor for laundry work. Now there is 
no doubt that the general industrial and trade exhibition 
has been much overdone, so much so that the electrical 
manufacturer is unable to bear the cost of following it in the 
important towns in different parts of the country. But we 
think an exhibition which does deal with a specific trade or 
industry should receive the closest attention at the hands of 
the manufacturer. The Kinematograph Exhibition, for 
instance, was supported by several electrical firms, who 
inform us, now that the show is over, that they have booked 
a considerable amount of business for some months ahead. 
Incidentally, the exhibits of such firms are a good general 
advertisement for electricity, and tend to improve trading 


.even among non-exhibitors. When, however, the industry 


is entirely unrepresented at an exhibition such as that 
referred to dealing with the laundry industry, these specific 
and general benefits are incapable of realisation. Oppor- 
tunities lost in this way are undoubtedly damaging to the 
industry as a whole, if only for the false impressions which 
they give by the non-appearance of electrical concerns where 
they are most expected to be looking after their interests, 

It is inconceivable that the belief is current that the 
modern laundry presents no opportunities for electrical 
trading and development. We have recorded from time 
to time the good work done by the various makers in in- 
stalling their electric irons in laundries; and the data ob- 
tained from the experience of the use of such irons have 
proved invaluable not only to the individual manufacturer 
but to the industry as a whole. Surely it would have 
profited us to emphasise these results in a public exhibition 
at which the trade buyer has also regularly attended. We 
cannot believe that this restraint on the part of the many 
manufacturers of electric irons is due to their being either 
too busy with orders or too “ cocksure " of the superiority 
of their product over irons heated other than by electrical 
energy. Machinery of the most ingenious character is being 
made now for every conceivable laundry operation. In large 
laundries the motors required for the individual drive of such 
machinery reach quite respectable capacities, and should 
not be beneath the notice of any manufacturer. Further- 
more, the operating conditions for the machinery in a power 
laundry favour the individual drive, so that here the motor 
manufacturer has opportunities for good business. A 
number of small motors for individual drives will sell for 
more money than a single motor used. for the operation 
through countershafting of an entire laundry. In fact the 
electrical equipment of a laundry is made up of a variety 
of accessories, which represent good and profitable business 
to electrical manufacturers other than builders of motors. 
It is difficult to understand also why the merits of good 
lighting were not emphasised at the exhibition, for in a 
laundry, it seems to us more than anywhere, the amount of 
white material about calls for the treatment of the illumi- 
nation problems in a fashion with which electricity alone 
can wholly comply. The absence of any representatives 
of comfort and rest in electrical illumination helps to con- 
firm our preliminary statement that the electrical industry 
has lost an opportunity by its non-appearance at the 
Laundry Exhibition, 
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CURRENT TRADE LITERATURE. 


STEEL Patnt.—A hooklet is being issued by Arthur Ross. Hotch- 
kiss & Co., Glengall-road, Old Kent-road, London. S.E., dealing with 
steel paint, this firm having purchased the business and plant. of the 
Steel Paint Co. It is claimed that the paint is an absolute rust. pre- 
ventative for iron and steel. and also that it is suitable for application 
to wood, stone. bricks, cement, damp walls, &c. lt also protects 
against the action of acid fumes and salt water. We understand the 
material has been in use for the past 30 years. 

EUREKA Lirts.—<A new catalogue has been published by Etchells, 
Congdon & Muir (Ltd.) describing the features of their electric lifts 
and accessories. Copies can be obtained from 24, New Bridge-strect, 
London, E.C. 

G.E.C. Pusiicatrons.—We have received from the General 
Electric Co.-pamphlets dealing with their '* Armearth " system of 
cable protection, sliding resistances for fine regulation and cylin- 
drical dust bellows suitable for cleaning electrical machinery, 
switchboards, &c. E: 


TUBULAR WirEELBARROWS.—H. C, Slingsby, Old-street, London, 


E.C.. is sending out a list giving prices and particulars of his all-steel 
tubular wheelbarrows. These are of standard design. and can be 
knocked down completely for shipment, 


SIMPLEX WIRES AND CaBLEs.—Section W of the Simplex wires 


and cables list is to hand, and deals also with Simplex flexible cords. 
These are of British manufacture and in accordance with the speci- 
fication of the Engineering Standards Committee. 

ZED FusEs.—Siemens Bros. Dynamo Works, Upper Thames- 
street, are sending out new price lists dealing with main fuses in iron 
boxes for use with the company's well-known Zed fuse. 2 


“ MELDA " Pumps.—We have also received from Siemens Bros. 


Dynamo Works particulars of their electrically-driven suction 
pumps, which are at present being offered in one size only, but larger 
sizes are in process of manufacture. The pump in question has a 
capacity of 264 gallons per hour. and will work against a maximum 
head of 98 ft. when running at 925 revs. per min. 


INDESTRUCTIBLE CaBLE.—An interesting catalogue dealing with 
indestructible cable, in which the insulation is protected in a special 
way, is being sent out by Scholey & Co., 151. Queen Victoria-strect. 

BRAKE SOLENOIDS AND TIME LaaSs.— Particulars of brake solenoids 
for continuous current up to 600 volts are contained in sheet 450/1 
just issued by Geo, Ellison, Warstone-lane. Birmingham. From 
the same source we have received a copy of sheet 50.1, dealing witk 
the Ellison adjustable time lag for overload circuit-breakers. 

DisruiBUTioN. BoxEs.—Reyrolle & Co. are sending out a new 
pamphlet, No. 20, which describes and prices their cast-iron dis- 
tribution boxes suitable for pressures up to 600 volts. Pamphlet 
No. 2, from the same company, deals with low-tension self-aligning 
fuses, which have been designed to comply with the Home Oftice 
regulations, 

IcRANIC DimmMers.—In view of the interest taken in the recent 
Cinematograph Exhibition, leaflet 151, issued by the Adams Mfg. 
Co. and describing their dimmers designed for picture palaces, comes 
at an opportune moment. 


LEGAL INTELLIGENCE. 


[ei 
Land Tax Redemption. 


On Tuesday the House of Lords (Lords Atkinson, Shaw, Moulton and 
Halsbury) delivered judgment in the appeal of the Commissioners for 
Land Tax for the City of London against a decision of the majority of 
the Court of Appeal, which varied an order of Mr. Justice Swinfen Eady. 
‘The facts of the case have been reported in THE ELECTRICIAN for March 3 
(p. 835) and July 28, 1911 (p. 635), and raised the question of the liability 
of respondent company to pay land tax in respect of certain railways and 
other works belonging to them in the City of London, and situate under 
the surface of public streets in the said city, in so far as the land tax on 
any lands, tenements or hereditaments fronting, adjoining or abutting 
on any such public street or highway was redeemed and (or) such lands, 
tenements or hereditaments were exonerated from the land tax before 
the completion of the said railways or works, &c. 

Mr. Justice Swinfen Eady held that, in the absence of evidence proving 
actual redemption in fact of the tax on the half of the publie streets, or 
showing that when the land tax on such adjoining lands was redeemed. 
such redemption extended to the middle of the highway, the redempiion 
of the tax on the half of the public street could not be presumed so as to 
confer future exemption. He also held that where the railway had been 
constructed beneath land which had been admittedly included in a con- 


x 


tract and certificate of redemption, the construction of such part of the 
railway did not give rise to a new claim to land tax. 

By a majority the Court of Appeal held that the doctrine that the 
owner in dealing with land abutting upon a highway was also dealing 
with the soil of the highway up to the middle of the roadway, in the 
absence of rebutting evidence, was of general application, and applied 
to the assessment and the certificate of the redemption of land tax. The 
judgment of the Court below was, therefore, reversed, 

The Commissioners appealed. but. the House of Lords have now 
unanimously dismissed the appeal, with costs, 


Buckley & Beach v. National Electric Theatres (Ltd.) 


The Court of Appeal on Wednesday (Lords Justices Vaughan Williams 
and Hamilton) heard an interlocutory appeal by plaintiffs in this action, 

Mr. TINDAL ATKINSON, for plaintiffs, said that his clients appealed 
from an order of Mr. Justice Bucknill in chambers reversing an order of | 
Master Bonner. In October, 1910, plaintiffs and defendants entered 
into a contract under which the former were to instal electric light in 
defendants’ theatre at York, the contract price being between £400 and 
£500. The work was completed in July, 1911, but the architects’ final 
certificate was not given, and payment was not made until October, 1911. 
hather more than 12 months after completion of the work at York 
defendants suggested that there. were defects, and the dispute between 
the parties was whether the defects were due to the faulty work of 
plaintiffs originally or whether they were due (as plaintiffs alleged) to 
negligent treatment of the installation by defendants’ servants. Plaintiffs, 
in consequence of the complaint, did certain work at the York theatre. 
About the same time they also did some work at the defendants’ theatres 
at Hull and Chatham, Plaintiffs instituted proceedings claiming against 
defendants £33. 11s. 10d., as to which £18. 3s. related to work at the 
York theatre, and £15. 8s. 10d. to work at the other two theatres. A 
letter was received from the defendants complaining of the work at Hull, 
and saving that they would probably counterclaim in respect of it. 
Eventually two summonses came before Master Bonner, one by plaintiffs, 
asking for summary judgment under Order 14. and the other by defen- 
dants asking that the proceedings should be staved by reason of an 
arbitration clause in the York contract. Plaintiffs’ contention was that, 
the work having been completed under that contraet, the arbitration 
clause had ceased to be effective. In the circumstances, Master Bonner 
remitted the whole action to the West London County Court. That, 
said counsel, worked no injustice upon defendants, because they could 
counterclaim as well in the County Court as in the High Court. Twelve 
days afterwards, after plaintiffs had entered the case for trial in the 
County Court, defendants appealed to Mr. Justice Bucknill. The appeal 
was out of time, but the learned judge extended the time for appealing, 
and then dealt with the matter on iis merits. In the result his lordship 
reversed the Master's order, staved the whole action, and referred the 
dispute to arbiiraiion, Counsel submitted that the judge was wrong in 
making such an order. In the first place, he contended that the arbitra- 
tion clause had ceased to be effective, and that, in anv event, it did not 
cover the claim for the work at Hull and Chatham ; and, in the second 
place, ihe case having been set down in the County Court, the judge had 
no jurisdiction to hear the appeal at all. 

Mr. PorLock, K.C., who appeared with Mr. Newbolt for respondents, 
supported the judge’s order. 

Lord Justice VAUGHAN WILLIAMS, in giving judgment, allowing the 
appeal, said that when Mr. Justice Bucknill made the order he had no 
jurisdiction, because the cause of action had been lodged in the County 
Court. before defendants issued their summons asking for an extension of 
time to appeal. 

Lord Justice HAMILTON concurred. He thought the appeal succeeded 
on both points. 

The appeal was accordingly allowed, with costs, and the order of the 
Master restored. 


BUSINESS NOTICES. 


Mr. H. Laws Webb, consulting engineer, has removed to 104, 
Victoria-street, Westminster, S.W. Telegrams: “ Marcomagus, 
London " ; telephone : 3.486 Victoria. 

Mr. A. B. Scorer, A. M... M. E.. A. L.I. E.E., has joined the Board of 
Meldrums (Ltd.), and they have moved their London office to 92, 
Grosvenor-road, Westminster, S.W. 

Messrs. W. G. Watson & Co. (Ltd.). electrical engineers and 
contractors of Sydney, N.S.W., notify that it is their intention to 
open a London oftice. Mr. Watson will pay a visit to England 
(and also to the Continent and the United States of America) towards 
the middle of the year. 

Patents Development.—The proprietors of British letters patent 
7.516,09, for “Improvements in couplings or connections for 
e'eetrie conductors, cables and the like," desire to make arrange- 
ments for the working of the invention in this country. Applica- 
tions to Wm. Brookes & Son, patent agents, 55,56, Chancery- 
lane, London, W.C. | 

The proprietors of Letters patent Nos. 15,952/04, 25,095/04, 
21,534/05, 7,338;09, 8,195,09, 9,964/10, 11,837/10 and 5,545/12, 
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relating to ** Accumulators with alkaline electrolyte " desire to dispose 
of the patents or to grant licences thereunder. Applications to the 
Svenska Ackumulator Aktiebolaget Jungner, Stockholm. 


The owners of certain British patents relating to '* Improvements 
in and rclating to the connection of single-phase motors to polvphase 
systems," '' Compensating winding for polyphase commutator 
machines with drum armatures," and '* Improvements in and relating 
to alternating-current commutator machinery," desire to dispose of 
same or to enter into a working arrangement under licence with firms 
likely to be interested in same. Detailed information as to the in- 
ventions will be found in the patent specifications, of which copies 
will be suppiled to any interested party on request; and full parti- 
culars can be obtained from Messrs, Marks & Clerk, 57 and 58, 
Lincoln's Inn-fields, London, W.C. 


The proprietors of patent No. 14.766/10, for '* Improvements in 
combined speed and current regulators for dynamo-electric series 
machines," desire to make arrangements for exploiting same in this 
country. Communications to Messrs. Haseltine, Lake & Co., Patent 
Agents and Consulting Engineers, 28, pou ivan DEOR: buildings, 
Chancery-lane, London, W.C. 


Osram Lamp Patents.—On March 7 last Mr. Justice Swinfen Eady, 
in the High Court, London, granted an interim injunction to Osram 
Lamps Works (Ltd.) restraining Messrs. Louis Schloss & Co., of 3, 
Rangoon-street, Crutched-friars, E.C. (‘ Edna" lamps), their 
servants, agents and workmen, from selling lamps infringing the 
Osram patent No. 23,899 of 1904. The lamps in question were pur- 
chased by Louis Schloss & Co. from the Société Anonyme Métal] et 
Lumiére, of Brussels, and the Belgian company stated that the lamps 
were made in Italy by the Societa Edison and Cruto Clerici et Cie,. 
of Milan, whose works are at Turin. We think it may be stated, in 
view of the many injunctions that have been recently obtained, that 
it is, at least, advisable for the trade, before purchasing Continental 
makes of tungsten lamps, to ascertain for certain that they do not 
infringe existing patents in this country. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A dividend is to be paid to creditors of Andrew Geo. Adamson, 
electrical engineer, formerly trading at 22, Christopher-street, 
Dashwood House, and 18, Eldon-street, London, E.C.. Claims to 
Mr. C. Mercer, 14, Bedford-row. London, W.C., by April 12. 


A dividend is to be paid to creditors of Geo. W. G. Booker, for- 
merly electrical fittings maker. &c., formerly trading in partnership 
with S. F. H. Farmer, C. H. Farmer and A. H. Newev, at 16. Regent. 
parade and 94, Vyse-street, Birmingham. Claims to Mr. A. S. Cully, 
191, Corporation-street, Birmingham, by April 16. 


MUUUITO TUOTTO ICT UUO IONO OUTO OOO 
ELECTRICITY SUPPLY. 
DURATA PATULAE UTA 


| 
EXTENSIONS. 

Bedford.—An inquiry was recently held into the application of 
the Corporation for sanction to borrow £11,590 for extensions of 
the electricity undertaking. 

The Inspector (Mr. T. E. Ekin) said that if plant was to be superseded 
the outstanding debt upon that plant (£803) must be deducted from any 
new loan. 

The ‘Town Clerk (Mr. Stimson) said some of the Council thought it was 
unnecessary to put in any amount for machinery scrapped. 

The Electrical Engineer (Mr. R. W. L. Phillips) gave technical details 
and pointed out the necessity for more plant. The maximum demand on 
the station had risen from 850 kw. in 1908-9 to 1,550 kw. in 1912-13, or 
an average annual increase of 175 kw. ; and the winter demand for 
1913 could normally be expected to reach 1.725 kw., to which must be 
added 100 kw. for Messrs, Peek, Frean & Co.’s new factory, making a 
total of 1,825 kw. The boilers installed would meet a demand of between 
1,800 and 1,900 kw. without, however, holding any in reserve. The 
steam alternators had a nominal capacity of 2,240 kw., but it was found 
in practice that not more than 1,945 kw. could be met. hat was 
principally owing to the fact that there were two obsolete 80 kw. machines 
which could not be run at times of maximum demand owing to the large 
amount of steam required to drive them and also to the necessity of 
making allowances for steam pressure and vacuum ‘variations. They 
were scrapping one of them. Next winter the station would most 
probably be supplying without any reserve plant, and although the 
maximum demand was of short duration, it was maintained long enough 
to necessitate reducing supply should à mishap occur. Their spare 
capacity was really smaller than theirsmallest set. As to the desirability 
of extension by means of oil-driven plant. Mr. Phillips added that the 
load during the daytime varied between 800 and 1,000 kw., and it was 
estimated ‘that by next vear that would have increased to 1,200 kw. 
Therefore, if extension be made by means of steam plant, it would be 
necessary to instal boilers having an evaporative capacity of at least 
20,000 pounds per hour, and, owing to the undesirability of installing 
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small steam units, a steam alternator of at least 1,000 kw. Careful 
consideration of a plan of the works would show the undesirability df 
extending by means of steam plant. It became therefore a case for 
extension by means of oil plant, now that it was possible to obtain 
sufficiently large sets operated on the Diesel ‘principle. Without sacrifi- 
cing space or efficiency, additions to the plant could be made by means of 
comparatively small sets, and the station capacity thereby kept closer to 
the demand. A very satisfactory power load had been built up, but if 
they wished to retain that and to obtain the custom of new factories 
coming into the town, it appeared that it would be necessary to reduce 
the charge in the near future. To do that, with the cost of coal, wages, 
&c., continually rising, would not be possible unless means were provided 
for generating at a lower cost. With fuel oil at 85s. per ton, and they 
were hoping to get it cheaper, and working on the guaranteed figures of 
the makers, it would be possible to generate on an all-the-vear average of 
0-32d. per unit. With coal at 14s. per ton and the conditions obtaining 
at the generating station, he did not think that the yearly av erage for 
steam would be less than 0-5d. per unit. That represented a saving of 
about £1,500 per annum (it being estimated that the Diesel engine would 
generate about 2,000,000 units) Subject to the consent of the L.G. 
Board, the Council had accepted the tender of Messrs. W. H. Allen, 
Son & Co., for the supply and erection of a Diesel oil engine, coupled 
direct to a 400 kw. Siemens alternator, and he was confident that the set 
offered would comprise the highest standard of workmanship and 
material and the most approved practice. He was convinced that the 
success of a Diesel engine depended mainly upon a workshop capable of 
working to fine gauge limits ; careful selection of all materials; and a 
knowledge of the necessary adjustments and facilities for making same. 
Messrs. Allen & Co. had had 25 years’ experience of working to fine-gauge 
limits and possessed workshops as well equipped as it was porte to 
find. 
The inquiry was adjourned until the 10th inst. 


Burnley.—Owing to the increasing demand for electrical energy 
for power and lighting the Electricity Committee propose to put 
down additional generating plant at the electricity works and to erect 
a sub-station near the tramway depot in Colne-road, to serve the 
district from Burnley-lane to Nelson. The total cost will be £28.171, 
and the council are recommended to apply for sanction to borrow 
this sum, and £7,000 for mains and services. 

The proposed extensions include one 2,000 kw. turbo-alternator (with | 
condensing plant), £7,000 ; two 500 kw. rotary converters and trans- 
formers, £2,500; switchgear and switchboard panels, £2,200; cable, 
&c., £450; floor plates, £150; foundations and trenching, £300; 
extension to water-pipe discharge, £280; two boilers, mountings, &c., 
£1,600; superheaters, £250 ; economisers, £700 ; stokers, £140; boiler 
pump, £180; water softener, £500; cooling tower, £800 ; and cranes, 
£600. The sub-station estimates are: Buildings, £1,300 ; rotaries and 
transformers, £2,000 ; switchgear, £800 ; cables and connections, £150 ; 
and 2 miles of 0-05 three-score cable in duplicate, £3,700. 


Clacton.—An inquiry was held last week into the Council's appli- 
cation for sanction to borrow £6,000 for a Diesel generating set and 
other plant at the electricity works. 


Colchester.—The Corporation have applied for sanction to a loan 
of £7,660 for extensions of the electricity undertaking. 


Doneaster.— The L.G. Board are to be asked to sanction a loan of 
£12,500 for extensions of the electricity works. 


Dunfermline.—Owing to the increasing demands for electricity 
for lighting and power in this district the Fife Electric Power Co. 
propose to put down additional plant at their Townhill station, in- - 
cluding a 5,000 H.P. steam turbine. 


Halifax.— An inquiry was held on Wednesday into the application 
of the Corporation for sanction to borrow £18,180 for additional 


plant and extensions of mains, &c. 

It was stated that £5,000 would be required for mains in the course of 
the next three vears, and the Inspector (Mr. T. E. Ekin) referred to the fact 
that in the last six months the expenditure on mains had been at the 
rate of £8,000 a vear. The Board loathed excess expenditure, and the 
question was what amount ought they to ask for. 

The Town Clerk (Mr. PERCY SAUNDERS) said he would recommend the 
Council to increase their application on that head from £5,000 to £10,000. 

Mr. Epwarp HALEY, president of the Halifax Ratepayers’ Association, 
opposed the application, because no allowance was made for depreciation. 

The INSPECTOR: Of course the borrowed money is always being paid ' 
off. 

The Town CLERK: And old plant has been depreciated or written off 
to the extent of over £25,000. 

Mr. Havey said that the £25,000 written off was for obsolete or sold 
plant, but it was not depreciation on the £250.000 employed in the under- 
taking. The department proposed to sell electricity to large consumers | 
at works cost and offered a minimum price of td. per unit. By selling 
current under cost price there was a most serious loss to the concern, and 
& further result was that in many works gas-driven machinery was being 
displaced with a consequent loss to the (Gas Committee. He expected 
that a municipal undertaking like the electricity works should be carried on 
as an ordinary commercial undertaking in respect to depreciation of plant. 

The INSPECTOR: But you won't forget the great ditference between 
them, inasmuch a ta commercial undertaking neveg repays its capital, 
whereas a municipal undertaking does repay its capital. The rate- 
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payers had had a very substantiallook.in with regard to the profits of the 
electricity works to the extent of over £15,000. Therefore they could not 
grumble if the committee came to them and said they must have it back. 
Last ycar the profit from the department was £7,704, and for 1912-13 it 
was about £6,500. It was the increased output of electricity which 
enabled the committee to supply current at jd. 

Londonderry.—On the advice of the electrical engineer (Mr. R. V. 
Macrory) the Corporation have decided to apply for sanction to a loan 
of £15,000 for the probable extensions of plant and cables during the 
next five years. | 

This estimate is based on the rate of development during the preceding 
years, and the proposal is put forward in order to avoid the delay of mak- 
ing frequent applications for small loans. A tender has already been 
accepted for £1,100, and further extensions will be required from time to 
time. 

Manchester.—The Electricity Committee recommend that appli- 
cation be made to the L.G. Board for sanction to borrow £75,000 for 
extensions of the electricity undertakings, including £45,000 for 
mains, £15,000 for services and £15,000 for sub-stations. 


Rochdale.— The Corporation have obtained sanction to a loan of 
£45,000 for extensions of the electricity undertaking. 

Stoke-on-Trent.—On the recommendation of the Finance Com- 
mittee the Council have decided to apply to the L.G. Board for 
sanction to borrow £8,000, being the estimated cost of the extension 
of the electricity supply mains to Fenton. 

West Bromwich.— The L.G. Board have sanctioned the borrowing 
of £6,500 for mains extensions. repayment being spread over 20 years. 

GENERAL. 

Blackpool.— The new plant at the electricity works will be started 
on the 23td inst., when there will be a display of electric-cooking 
apparatus, &c. 

Carlisle.— The Electricity Committee received 148 applications for 
the position of City electrical engineer, in succession to Mr. S. T. 
Allen, at a salary of £500, and the following four have been selected 
for interview by the Committee to-day (Friday):—Messrs. F. W. 
Purse, chief electrical engineer, Watford ; T. W. Parsons, late chief 
electrical engineer, Govan; H. A. Nevill, city electrical engineer, 
Wakefield ; and B. Sankey, borough electrical engineer, Whitehaven. 


Gloucester.—The City Council have increased the salary of the 
electrical engineer (Mr. F. H. Corson) by £50 per annum. 


Heston and Isleworth.— The Electricity Committee will supply 
current at 4d. per unit to the refuse destructor works for lighting 
and 14d. per unit for power, instead of a uniform rate of 2d. 


Hoddlesden (Lancs).—An effort is being made to induce Darwen 
Council to give a supply of electricity in this village for public and 
private lighting. Messrs. Carus’s new mill and Messrs. Place’s works 
are already driven electrically. 

Kendal.—Owing to the battery at the electricity station not work- 
ing up to its full capacity, the Tudor Accumulator Co. have been 
instructed to renew 140 plates. 


Leyton.—Application is to be made for sanction to borrow £1,000 
for services and £5,370 for mains. 

An additional feeder is to be laid in Hainault-road, at a cost of £2,370. 

The estimated surplus on the working of the undertaking during the 
year ended March 31 is put at £951, of which £500 is to be set aside as a 
provision for the purchase of stores rechargeable to capital account as and 
when expended, and half of the balance (£225) is to be carried to reserve, 
while the remainder will be transferred to the credit of the district rate. 


Lowestoft.—On Tuesday the Council considered a report by the 
special committee on the electricity supply works and tramways, 
and certain recommendations for the future financial control of the 
undertakings were approved. 

All books and accounts are to be kept at the offices of the undertakings 
under the control of the general manager. The borough accountant 
shall from time to time visit the offices of the undertakings and have 
power to inspect all books, accounts, documents, wages sheets, &c., and 
in particular pay specific attention to the allocation of accounts and 
wages, and to payment of wages. The borough accountant shall reccive 
on the day preceding the committee mectings all accounts to be put 
forward for payment; he shall certify as to correctness of calculations 
and discounts, shall present same to the committee, prepare, sign and 
despatch cheques in payment thereof. With regard to the consumers' 
register entries are to be made direct to consumers’ debit from the meter 
inspector's book. All cash to be dealt with as at present, but all reduc- 
tions, allowances, &c., must receive the sanction of the chairman of the 
committee and be laid before the committee for inspection. The 
Lorough accountant and general manager shall jointly prepare and 
issue the annual accounts. 


Norwich.—The salary of the city electrical engineer (Mr. F. M. 
Long) has been increased from £600 to £700 per annum. 

Provisional Order Revocation.—The Board of Trade have revoked 
as from March 31 the Oulton Broad Electric Lighting Order, 1908. 

Redditch.—The Advisory sub-Committee which was appointed 
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some time ago to investigate the working of the eleotricity under- 
taking from the financial and engineering point of view has now issued 
its report. | 

The sub-Committee states that the non-success of the undertaking in 
the past, and for which it must continue to be handicapped in the future, 
is to a considerable extent due to the initial mistake in adopting a high- 
tension alternating-current system, the defective laying of cables, the 
inconvenient situation of the works and the use of gas plant which proved 
afailure. The introduction of the metal-filament lamp, the heavy expen- 
diture necessary to meet the new regulations of the Board of Trade, and 
the serious losses through the railway and coal strikes contributed to the 
comparative failure of the undertaking. The capital of the undertaking 
amounts to £46,557, of which £13,822 has been repaid, leaving a net 
balance of £32,735. The capital cost of the superseded plant and cables 
is estimated at about £10,000, and however unpleasant the fact may be, 
a sum of about £600 per annum will continue to be payable until 1929 
(when the original loan of £16,000 is paid off) in respect of unproductive 
capital expenditure. Nearly one-fifth of the capital of the undertaking 
has been lost. The sub-Committee thinks that the non-success of the 
undertaking is to a material extent attributable to causes for which the 
engineer and manager (Mr. W. J. Ferguson) cannot fairly be held respon- 
sible. The sub-Committee discussed the matter, and he has not been 
able to give as much attention as is necessary to the commercial side of 
the business owing to the engineering difficulties and troubles at the 
works and the large amount of work (which took up one-third of his time) 
entailed in keeping the accounts. If the accounta of the undertaking 
should be made an integral part of the accounts of the council and the 
books kept in the clerk's department it would relieve the works manager 
of an enormous amount of clerical work. In order to give the council 
freedom to make such changes as they might think fit Mr. Ferguson has 
decided to terminate his engagement as works manager by three months’ 
notice, expiring on June 24 next. The sub-Committee pay a high tribute 
to Mr. Ferguson's abilities as an electrical engineer, and consider that £150 
would be a reasonable sum to be paid to him in respect of his special 
Services as consulting engineer on the carrying out of the various exten- 
sion schemes at the works. The sub-Committee make suggestions for 
the re-arrangement and more efficient working of the office and works 
staff, and recommend that the charge per lamp for street lighting should 
be increased. As to the prices charged for current supplied for power, 
thev are convinced that it would be disastrous to the undertaking to 
increase the existing scale of charges. The members believe that the 
undertaking is capable of being made at least self-supporting, but this 
will not be brought about by raising the prices of current, but by effecting 
a steady decrease in the cost of production and an increased demand 
for current. The sub-Committee submit 22 recommendations for the 
council’s consideration, among which are the following: (1) That the lost 
(or unremunerative) capital be treated as amounting to £10,000, and 
allowance made accordingly when the progress of the undertaking is from 
time to time being considered ; (2) that in succession to Mr. W. J. Fer- 
guson, who has given notice to determine hisengagement with the council, 
a works manager be appointed at acommencing salary of £250 per annum ; 
(3) that, with the sanction of the district auditor, £150 be paid to Mr. 
Ferguson for his special services as consulting engineer in the recent exten- 
sions ; (4) that the scale of charges for current for heating and cooking 
be revised ; and (5) that the recommendations of the district auditor as 
to the book-keeping of the undertaking be adopted. 

Romford.—The Urban Council have approved the arrangements 
made with the County of London Electric Supply Co. in connection 
with their application for a provisional order for the supply of elec- 
tricity in the district. The Council secure the right to purchase the 
part of the undertaking relating to Romford upon certain terms. 

Salford.—On Wednesday the Electricity Committee reported that 
£11,383. 8s. 9d. had been accepted in settlement of the Corporation's 
claim against the insurance companies for damage caused by the 
recent fire at the electricity station. 

South Shields.—At the meeting of the Council on Wednesday Ald. 
Wylie, chairman of the Tramways Committee, stated that on 
March 31 the undertaking had completed its seventh year. During 
those seven years they had carried 51,000,000 passengers. and had not 
had a single fatal accident. During the last 12 months the receipts 
showed an increase of £1,500 compared with those of the previous 
year. the total receipts being £33,516. 

Wimbledon.—The borough electrical engineer (Mr. H. T. Lee) is 
to prepare a report upon the fixed price light system of supply and 
the actual and probable results of the working of such system in 
Wimbledon and Merton, including the question of transformer losses. 


LIGHTING NOTES. 


Bromley.—The following are particulars of tenders received by 
Bromley Corporation for public lighting :— 

Bromley (Kent) Electrie Light & Power Co. offered to light and main- 
tain 1,009 single 60-watt lights at £3. 5s. 6d. each per annum, and 46 
240-watt lamps at £6. 10s. each per annum ; the lamps to be lighted on a 
schedule of hours, and never to go below 90 per cent. of the proper candle- 
power. The contract to be for 10 years. South Suburban Gas Co. 
offered to reduce the charge for lighting and maintaining ordinary lamps 
from £3. 14s. to £3. 3s. per lamp per annum ; to convert 920 ordinary 
lamps with upright burners giving a light of 50 c.p. to inverted burners 
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giving alightof90c.p. ; to charge for 47 200 c.p. single burners £4.13s. 10d. 
per lamp per annum, 44 to be converted so that each would have three 
inverted burners, giving a light of about 300 c.p., and the remaining three 
to be converted with five inverted burners, giving a light of about 520 c.p. 
All the proposed conversions would be made by the company, at a cost 
of about £1,300 ; and they asked for a contract for a period of seven years. 

The tender of the gas company has been accepted, | 

Club Lighting.—The Club Committee of the Devonshire Club(St. 
James'-street) have decided to make various alterations and improve- 
ments, including a further installation of electrical lighting, &c. 


Gt. Yarmouth.—The electrical engineer (Mr. G. Bryant) has been 
authorised to make an experiment on certain tramway centre poles 
with 200 c.p. incandescent lamps placed at each end of the bracket 
arm, with the view of improving the lighting of the Marine Parade. 

Liverpool.—In the annual report of the City Lighting Engineer it 
is stated that a great improvement has been effected during the year 
in the centre of the city by the substitution of 70 flame arc lamps in 
lieu of open type and metallic filament cluster lamps. 

An extension of electric lighting by metallic filament lamps has also 
been carried out during the vear on the Edge-lane tramway route. One 
50 c.p. lamp has been fixed on each pole from Towerlands-street to 
Botannic-road, and from that point to the terminus one 100 c.p. lamp 
on each pole. At the end of the year there were in use 921 electric lam ps 
(192 ares and 729 metallic filament lamps). 

Salford.—The Electricity Committee have accepted the offer of 
the General Electric Co. to supply flame arc amp on loan for ex- 
perimental purposes. 

An agreement has been entered into for the supply of current to the 
Armstrong Memorial Institute, Higher Broughton. 

Tunbridge Wells.—The Lighting Committee propose to convert 
50 further gas lamps to electric lamps in those streets in the town in 
which electric cables are laid. 

Application is to be made to the Board of Trade for an order to supply 
energv to certain premises outside the borough boundary. 

Wimbledon.— The Corporation offer to supply current for the six 
public lamps on the side of Merton High-street in Merton at £27. 10s. 
per lamp per annum for a term of not less than 10 years. 


POWER AND HEATING NOTES, 


Carlisle.—The electricity department has arranged for a further 
series of lectures and demonstrations on electric cooking during this 
week. The demonstrator and lecturer, Mr. F. S. Grogan, A. M.L.C. E., 
M.L E.E., of the British Electric Transformer Co., gave the opening 
lecture on Tuesday. "There was a good attendance and the various 
demonstrations of cooking by the '' Tricity " cooker aroused con- 
siderable interest. 


Electricity in Mining.— At the recent meeting of the San Saivador 
Spanish Iron Ore Co. (Ltd.) the chairman (Mr. C. S. Quartermaine) 
announced that they were iod a special expenditure fund with 
a view to converting their power plant from steam to electricity, 
which they believed would result in greater efficiency and considerable 
economy in working. In the neighbourhood of their mines there 
was a substantial electrical power company, and they were in nego- 
tiation with them to supply electric current on terms which would 
justify the alteration. 

Leeds.—On Wednesday the Council were recommended by the 
Tramways and Electricity Committee to reduce the prices of elec- 
trical energy for power as from Oct. 1 next. 

The Chairman (Ald. TETLEY) said the proposals had been carefully 
thought out and he hoped they would lead to an increased demand for 
electrical current and also to increased revenue. 

Mr. D. B. FosrER complained that no concessions had been made to the 
small quantity users, and that was the weakness of the arrangement. 
He supported the resolution, but he was bound to say that, while they 
were doing well to encourage the use of electricity for power, they must 
not be unfair to the users of electricity for lighting. He hoped he would 
be able to move a resolution at a later date that the charge for lighting 
should be reduced to 3d. per unit. 

Mr. R. ARMITAGE said that in October last there had been a reduction 
from 4d. to 33d. per unit for lighting, which meant a loss nearly equivalent 
to a penny rate. It was estimated that power users would benefit to the 
extent of about £4,000 by the present reduction. There was a reduction 
to small users, and it would be an extremely small man who would not 
come under the arrangement. 


TRACTION NOTES. 


TRAMWAYS. 

Halifax.—The receipts of the Corporation tramways department 
for the year ended March 31 were £105,840, an increase of £3,947 
compared with 1911-2. 

The total expenditure. less interest, sinking fund, Parliamentary 
expenses, &c., was £69,000, an increase of £6,110. Coal cost £691 more, 
the cost of the abandoned Parliamentary Bill is £780 and an additional 
£800 was required for rates. The car mileage run was 2,152,000, an 
increase of 49,243, and the current was 1-82d. units per car-mile, com- 
pared with 1-69d., an increase partly due to top-covered cars. 19,500,000 


passengers were oarried, an increase of 750, 540 ; and the blind passengers 
carried free of charge numbered 5,370. The expenditure on motor-buses, 
less interest and sinking fund was £750, and the receipts amounted to 
£718, or 8-33d. per mile run 

Leicester.—The Corporation have authorised the erection of car- 
repairing shops at a cost of £23,000. 

Manchester.—The report.of the recent Conference on traffic con- 
gestion was presented to the Corporation on Wednesday. 

The Lord Mayor said he understood there were some who did not con- 
sider it necessary to make an inquiry either in this or any other country. 
That might or might not be so, but surely in a matter of this kind they 
could leave the committees to decide what to do. He therefore moved 
that the report be accepted and the recommendations be approved. 

After discussion the report was referred back to enable the Tramways 
Committee to continue their investigations in this country and abroad. 


RAIL-LES8, &c. 
. Bournemouth.—On Tuesday the Council had. under consideration 
a report from the general manager of the tramways (Mr. J. Bulfin) 
as to the running a service of trolley omnibuses from the Square to 
Bournemouth Pier, and along the Undercliff Drive to Boscombe. The 
estimated cost of the scheme is £13,600 and the net profit is £1,500 
a year. After discussion, the scheme was referred to a committee. 


TELEGRAPH AND TELEPHONE NOTES. 


Radio-Telegraph Notes.—It is announced that on March 19th the 
cruiser ** New Zealand," on her journey out to South Africa, Aus- 
tralia and New Zealand, was in radio communication simultaneously 
with South Africa and Australia. Lord Gladstone (Governor of S. 
Africa) and Lord Denman exchanged greetings on more than one 
occasion, | 

Radio communication was established between the Eiffel Tower 
(Paris) and Arlington, near Washington, the main U.S. Government 
station, for the first time last week. For some time past Arlington 
has caught messages from Paris, but Paris has not been in communi- 
cation with Arlington. The distance is 4,000 miles 

The Eiffel Tower radio station is to be immediately increased from 
35 kw. to 150 kw. 

The large radio station at Colon (in the Panama zone) was opened 
for commercial business in January. 

The Panama “ Canal Record " states that the Navy Dovartmehi 
of the U.S. Marine Corps began the erection of a radio station at 
Balboa on Feb. 10. 

One of the smoke stacks at the Isthmian (aval Commission electric 
plant will be used as a mast for the flat-topped antenne, and the ground 
wires will pass into the storage pond for water used in cooling the air com- 
pressor at the plant. The installation will consist of a 25-cycle three- 
phase plant for communication with ships over a radius of 500 miles. The 
outfit was acquired from the Republic of Panama, which had projected 
an installation at the National Palace, in the City of Panama, but 


abandoned the undertaking on account of the activities of the U.S.. 


Government. 

The “ China Republican " states that the Peking branch of the 
"iemens China Co. has shown to committees of the general staff and 
the Ministries of War, Navy.and Communications of the Chinese 
Government transportable stations of wireless telegraphy for the 
army in connection with the land station erected in Peking last year. 
Both have been for some time in connection with the Tsingtau station. 
The success of the installations has been all the more remarkable in- 
asmuch as strong dust storms have prevailed during the progress of 
the works. 

The Australian Commonwealth Government will, it is stated, 
appeal to the Privy Council against the decision of the Federal High 
Court allowing an application by Marconi's Wireless Telegraph Co. 
to inspect the Government's wireless apparatus in connection with 
their action for infringement of the Marconi patenta. 


It is stated that Capt. Peri, chief of the radio-telegraph service in 
French Indo-China, in order to test a new station at Hanoi (provided 
with a Bethenod alternator), fitted up a receiving station on board 
à vessel upon which he was travelling, and notwithstanding the 
supposed obstacle presented by a chain of mountains which cut him 
off from Hanoi, succeeded in receiving messages at a distance of 
2,500 miles as well as from the Eiffel Tower, Paris. The latter 
messages were received after leaving the harbour at Djiboutil, 3,750 
miles distance from Paris. 

A report from H.M. Consul Lamont at Brazzaville, French Equa- 
torial Africa, states that atmospheric conditions in the Congo, owing 
to the strong sunlight and other causes, are not favourable to radio- 
telegraphy, and that stations with wave-lengths under 1,200 fail 
between 6 &.m. and nightfall. With a wave-length of 1,700, two 
stations, at Lowa and Kinden, work equally well during the day. 
The high-power British station at Aden (the report continues) will 
communicate with a new station at Niangara, on the Upper Nile, 
thence with Stanlevville, Brazzaville and Bona, so eflecting com. 
munication across the continent, 
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Canada.—H.M. Trade Commissioner. (Mr. C. Hamilton Wickes) 
states that a firm in Winnipeg desire to get into communication with 
British makers of electric stoves. Particulars from H.M. Trade 
Commissioner, 3, Beaver Hall-square, Montreal. 


South Africa.—It is stated that the organisation of the trolley 
omnibus service at Bloemfontein is to be proceeded with immediately. 
The cost is estimated at £80,000. 


FOREIGN NOTES. 


Argentina.—The * Review of the River Plate " states that the 
lighting of the Federal Capital is undergoing a steady transformation, 
and the kerosene lighting in the outlying districts is being replaced by 
electric light and gas. 

The public electric lighting consists of 2,531 arc lamps with an aggre- 
gate of 3,531.000 c.p. In accordance with the recent arrangement 
between the Municipality and the Compania Alemana de Eléctricidad, 
the company have agreed to instal 4,000 arc lamps at the rate of 1,333 
per vear, so that in "1915 the city will have 6,500 are lamps, totalling 
6,500,000 c.p. The publie gas lighting comprises 18.037 lamps, and in 
four years this will be increased to 20,000. There are also 2,181 alcohol 
and 3,650 kerosene lamps. 

The “South American Journal" says an important electric. power 
plant will probably be erected as the result of the negotiations now being 
concluded between the Governments of Argentina and Brazil for the 
utilisation of the Iguazu waterfalls, the common use of which was agreed 
upon by treaty in October, 1903. "The Republic of Uruguay is also 
interested, and the threé States will probably join in the carrving out of 
a scheme. It is stated that '' there is sufficient current to be obtained 
from the Iguazu Falls to supply the whole of the light and power require- 
ments of the three States." 


Brazil.—H.M. Minister in Brazil, Sir W. Haggard, says the tram- 
ways in Curityba (Paraná State) are being converted to electric 
traction, 


Harbour and Dock Extensions in Holland.—The harbour of Ymui- 
den, where a British steamer from Rangoon came to grief by collision 
with the pier the other day, is the principal access, via the North 
Sea Canal, to Amsterdam. The shipping of the Dutch capital has 
increased seven-fold during the past 40 years. having grown from less 
than over 400.000 to nearly 3.000.000 tons a vear. 

The locks at Ymuiden, when opened in 1896, were the largest in the 
world (225 metres long and 25 metres wide), but are now surpassed by 
many other ports. Owing to the increase in the size of ships and the 
growth of other ports. it is hoped now to give the entrance to the canal a 
depth of 421 ft., while for the new locks at Ymuiden a length of 1,147 ft. 
and width of 131 are fixed as a minimum. <A second large dock at 
Ymuiden is under consideration and is to be 1.181 ft. in length, with a 
width of 141 ft. and 46 ft. at the sills. Over £500,000 has been recently 
spent on harbour construction in the Dutch Colonies in the East Indies, 
which will help materially in developing trade with Australia and the 
Far East. Work is being carried on with this object in view at three 
pores in Java and at one in the Celebes. 
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Three-phase and C.C. Switchgear. 

BRADFORD Corporation invite tenders for the supply and 
erection of three-phase and (CC. Switchgear for two sub- 
stations, Specification, general conditions and form of tender 
from the City electrical engineer. Mr. Thos. Roles, and tenders 
by 6 p.m. April 17 to the town clerk. Mr. Frederick Stevens. 
Town Hall. Bradford. See an advertisement, 


Generating Plant, Telegraph and Telephone Material, Copper Wire and 
Accessories. 

Tenders are invited by the Commonwealth of Australia for 
the supply and delivery of materials as follows: Power 
Generating Station Plant for Port Darwis Radio-Te ‘legraph 
Station (by May 14). Telegraph and Telephone Material at 
HonBaRT (by June 9), and Copper Wire and Accessories at 
BRISBANE (by May 21) Tender forms. specifications, &c.. 
from the Commonwealth Offices, 
NW. See an advertisement, 

Storage Battery. 

Tenders are required by I] a.m. 
1.120 ampere-hours Battery of Accumulators for MARY BOROUGH 
District Asylum. Specilications, &c., from the Engineer. 


( tion has made popular. 


72. Vietoria-street, London. | 


April 9 for supply of a | 


Italy.—The Government has approved the contract between the 
Ministry of Public Works and the Soc. Varesina per Imprese Elettriche 
for the construction and working of an electric railway from Ghirla 
to Ponte Tresa. 


The Minister of Posts and Telegraphs has been authorised 
to spend about £2,800,000 upon the improvement and extension of 
the telephone service. 

The trunk-line service is to be entirely re-organised, automatic and 
semi-automatic apparatus is to be installed in Rome where the connec- 
tions are expected to increase to 20,000, and it is anticipated that in 
Milan and Turin respectively the connections will reach 20,000 and 10,000 
this vear. At Venice the barracks of San Salvador are to be equipped as 
a telephone exchange. 


MISCELLANEOUS NOTES. 


Customs Decisions.—According to a recent decision, the duty 
leviable upon imports into Italy of dry batteries for pocket lamps is 
30 lire per 100 kilos (12s. 2d. per cwt.) 


Electricity Supply Loans.—The Marylebone Electric Supply Com- 
mittee have been considering a letter from the hon. secretary of the 
conference of East London municipal authorities owning electricity 
undertakings. inviting the Council to join in a general conference to 
consider the decision of the London County Council to again revise 
the maximum periods for the repayment of loans for buildings, mains 
and machinery, &c., but the Committee report that they do not think 
that any useful purpose would be served by the Council joining the 
proposed conference, and recommended accordingly. 


Electro-Harmonic Society.—The last smoking concert of the season 
will be held in the King’s Hall of the Holborn Restaurant, London, 
this (Friday) evening at eight o'clock. 

Exhibition.— 4n International Urban Exhibition is to be held7at 
Lyons from May 1 to Nov. 1, 1914, under the auspices of'the city 
authorities and with the patronage of the French Minister of Com- 
merce and Industry. 

The scope of the exhibition will comprise all matters appertaining to 
municipal government, such as town planning, methods of transport, 
lighting, ventilation, heating and general hygiene. Applications for 
space to the Commissariat Général, Exposition Internationale Urbaine 
de Lyon, Hotel de Ville, Lyons, where particulars may be obtained. 

Unemployment Insurance.—The Umpire has decided that contri- 
butions are payable in respect of the following :— 

Workmen described as smiths and strikers, fitters and improvers, 
planers, drillers or other mechanics and their assistants and labourers, 
and employed wholly or mainly in workshops connected with a tramway 
system. 

` Workmen (including women) engaged in the manufacture (other than 
coil-winding) and assembling of motor starters. 

Workmen employed by a firm of electric cable manufacturers, and 
eng tged in reinstating the roadway which has been taken up for the pur- 
pose of laying new eleetrie mains, 

* Wireless World." —This is the title under which the '* Marconi- 
graph " will in future be known. It retains the exact form of the 
'" Marconigraph " and all the interesting features which that publica- 
The price is 3d. monthly. 


INVITED. 


E 


Almshouse and School Lighting. 
LoxposN County Council require tenders by 11 a.m. April 15 
for wiring Geffrve's Almshouses, Shoreditch, and by 11 a.m. 
April 23 for wiring Shadwell High-street Special School (about 
56 and 115 lighting points respectively). Specifications. &c.. 
from the Chief Engineer, Spring Gardens, S.W. 
, Electrically Driven Pump. 
MANCHESTER Electricity Committee want tenders by IO a.m. 
April 9 for supply and erection of electrically-driven Boiler-feed 
Pump. Specitications from Mr. F. E. Hughes, Town Hall. 
Manchester. 


Rail-Bonds, Trolley Wire, Poles, &c. 
MANCHESTER Tramways Committee want tenders by IO a.m. 
April 15 for supply of Rail-bonds, Copper Trolley Wire. Steel 
Poles, Span Wire Brackets, &c. Specifications, &c.. from Mr. 
J. M. McElroy, 55, Piccadilly, Manchester. 


Electric Lamps and Fittings, &c. dE 
GLASGOW Parish Council require tenders by 10 a.m. April 23 

for six months’ supply of Electric Lamps and Fittings, lron- 
mongery, Metal Castings, &c., to their hospitals, &c. Forms of 
tender, &c., from Mr, J. R. Motion, 266, George-street, Glasgow. 
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Electric Lamps. 

The Guardians of the Parish of KENSINGTON (London) invite 
tenders for the supply of electric lamps to their infirmary, Mar- 
loes-road, W., for 12 months to March 31, 1914. Forms of 
tender. &c., from the clerk. Mr. W. R. Stephens. to whom 
tenders are to be delivered by 3 p.m. of April 10. 


Jet Condensing Plant. 
DARLINGTON Corporation want tenders by April 16 for the 
supply and erection of a Jet Condensing Plant at the electricity 
works. Specifications from the Borough Electrica] Engineer. 


E.H.T. Switchgear. 
SALFORD Corporation require tenders by noon April 10 for 
supply and erection of e.h.t. Switchgear. Specification, &c., 
from the Borough Electrical Engineer. 


Tramway Construction. 

Dover Corporation require tenders by 6 p.m. April 7 for con- 
struction of a double line of tramway, with overhead electric 
equipment, paving and other works in connection with the pier 
improvement scheme. Specification from Borough Engineer. 

Ayr Council require tenders by 10 a.m. April 14 for works 
required in permanent way construction, &c., in connection 
with the extension of the tramways in Hawkhill, Ayr. 


The Public Works Department, MADRID, will receive tenders 
until May 19 for a concession for the construction and working 
of an Electric Tramway at BARCELONA. 


Electrical Plant, Wiring, &c. 
GLAMORGAN County Council require tenders by April IO for 
electrical Plant. Wiring. &c.. for the new training college at 
Barry. Specifications from the Clerk, County Hall, Cardiff. 


Switches, Cut-outs, Meters, Cable and Junction Boxes, Wire, &c. 
WALLASEY Corporation want tenders by April 12 for 12 
months' supply of Switches and Cut-outs, Meters, Cable and 
Junction Boxes, &c. Form of tender from the Electrical 
Engineer. 


Accumulator Accessories, Cables, Meters, &c. 

LIMERICK Electricity Committee require tenders by noon 
April 10 for 12 months’ supply of Accumulator Accessories, 
Cables, Meters, Electrical Accessories, Engine Room and 
Mains Stores, &c. Forms, &e., from the Borough Electrical 
Engineer. 

Gas Engine, Suction Gas Plant, Dynamo, Battery, Mains, &c. 

The directors of the LisNASKEA (co. Fermanagh) Electric 
Lighting Co. require tenders by April 14 for supply of Gas 
Engine and Suction Gas Plant. Dynamo and Booster, Battery, 
Wood Poles. Overhead Mains, Switchboard, &c. Specifications 
from Mr. J. C. Cane, Electricity Works, Belturbet, co. Cavan. 


Are Lamp Carbons, Carbon Filament Lamps and Copper Cables. 
Tenders are invited for the supply of 1,020,000 Arc Lamp 
Carbons for 26,900 carbon filament incandescent electric lamps, 
and h.d. copper Cables to the city of MELBOURNE. Tender 
forms, specification, &c., from the Agents for the City Council, 
Messrs. Mellwraith, McEacharn & Co. Ppy. (Ltd.), Billiter- 
square-buildings, London, E.C., to whom tenders by noon 
Tuesday, April 15. 
H. T. Switchgear. | 
Tenders are also invited for supply of h.t. Switchgear, with 
remote control, to the City of MELBOURNE. Tender forms, 
specification, &c., from the agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Propty. (Ltd.), Billiter-square- 
buildings, London, E.C. Tenders to the Chairman, Electric 
Supply Committee, Town Hall, Melbourne, by 1 p.m. May 30. 
Meters, Carbons, Fibre Conduit and Glazed Stoneware Bridges. 
SYDNEY (N.5.W.) City Council want tenders by 3 p.m. May 12 
for supply of Fibre Conduit, by 3 p.m. May 26 for Meters and 
Glazed Stoneware Bridges, and by 3 p.m. July 7 for Arc-lamp 
Carbons. Specifications, from the City Electrical Engineer's 
Department. 


Pumping and Electric Lighting Plant, &c. 


The Ecyptian PvBLic Works MINISTRY require tenders by | 


noon July 1 for (4) Diesel Plant (15 units, each consisting of an 
engine direct-coupled to a pump) and an Electrical Installation 
for auxiliary power and light for the pumping station (motive 
power to be crude oil engines), travelling cranes and weighbridge, 
and (B) Steam Plant (12 units, each consisting of engine and 
pump) or (alternatively) five units, each consisting of an engine 
coupled to two pumps. and two units, each consisting of an engine 
coupled to a pump, Water-tube Boilers, Coal and Ash-handling 
Plant, Economisers and Steel Chimneys. Conditions of tender 


Electric Tramway and Power Supply Concession. 

The KokaAND and ANpDIzHAND (Turkestan) Municipal Eco- 
nomie Committee invite offers for a Concession for the con- 
struction of Electric Tramways, the concession to be for a 
period not exceeding 40 years, the town authorities having the 
right to acquire the undertaking after 20 years. "The conces- 
sionaire will also have the right to supply electrical energy for 
industrial purposes, Tenders by July 14. 


Equipment of Power Station and Distribution Network. 
The Ports Commission, Santiago, Chili, will receive tenders 
(until Sept. 10, 1913) for the equipment of an Electric Power 
Station at the port of VaLPARAISO. Specifications can be ob- 
tained at the Chilian Legation, 48, Grosvenor-square, London, W. 


JULIO | 
TENDERS RECEIVED AND ACCEPTED. 
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The following tenders have been accepted by Marylebone (London) 
Council :— | 

Babcock & Wilcox, superheater, £500 ; British Insulated & Helsby- 
Cables, h.t. cable, £106. 12s. per 220 vds. ; Union Cable Co., ordinary 
underground cable. 

The following tenders have also been accepted for annual supplies 
to the electricity department :— " 

Union Cable Co., cables and pilot wires; Dussek, Bicham & Co., com- 
pounds ; Siemens Bros. & Co., tapes, &c. ; W. Lucy & Co., house service 
boxes, main joint boxes, joint box fittings ; Svkes & Sugden, house fuse 
boxes ; Callender's Cable & Construction Co., frames and covers ; British 
Electric Transformer Co., transformers; Ferranti, Ltd., ordinary and 
prepayment meters; British Insulated & Helsby Cables, v.i.r. cables ; 
Edison & Swan Co., accessories; W. Geipel & Co., arc lamp carbons, 

Ilford Council have accepted the following tenders :— 

. Electromotors (Ltd.), reversible booster, £51; Wardle Engineering 
Co., electric light fittings for central lighting in High-road. 

Ilford Council have also accepted the following tenders for 12 
months’ supply of electrica! stores :— 

Sloan Electrical Co. and J. & H. Grevener, arc lamp carbons; Union 
Cable Co., cables; W. T. Henley's Telegraph Works Co. and W. Lucy & 
Co., house-service boxes; Siemens Bros, Dynamo Works, and Cryselco 
(Ltd.), incandescent lamps; W. Lucy & Co., joint boxes; Isaria (Ltd.), 
Siemens Bros. Dynamo Works, Ferranti (Ltd.) and British Thomson- 
Houston (o., meters. - 

The following tenders have been accepted for tramway supplies :— 

General Electric Co., lampholders, 3s. per dozen, batten holders 3s. 9d. 
per dozen, Para tapes 8s. per lb., Blacklev tapes 2s. 6d. per lb. ; R. W. 
Blackwell & Co., P. and B. tapes 11d. per lb. ; Le Carbons (Ltd.), carbon 
brushes, 31d. each ; British Westinghouse Co., armature coils, 2s. 5d 
cach. 

The following tenders have been accepted by Salford Corporation : 

Willoughby & Wilcox, wiring in new laboratories and workshops, 
£39. lis. ; General Electric Co., three rotary converters and static trans- 
formers, £6,200; Bertram Thomas, switchboard extension, £438, and 
supply of extra feeder panels (if required), £54 each. 

Haslingden Council have accepted the following tenders for sub- 
station machinery :— 

British Thomson- Houston Co., rotary converter; Ferranti Ltd., switch- 
board panel, &c. ; Chloride Electrical Storage Co., extension of tramway 
switchboard ; Siemens Bros. Dynamo Works, additional feeder cable. 

The tender of the Compania Fabril de Carbons Electros (per C. W. 
Webster, Bradford) has been accepted by Liverpool Council for 
annual supply of flame arc lamp carbons. 


The following tenders have been accepted by Warrington Council : 

Brush Electrical Engineering Co., transformers ; General Electric Co., 
d.c. motors ; British Thomson-Houston Co., a.c. motors. 

The tender of the Reason Mfg. Co. has been accepted by Wrexham 
Council for the supply of miniature electrolytic meters for the 
ensuing year. 

Walthamstow Council have accepted the tender of the Brush 
Electrical Engineering Co. (at £3,478) for the supply of four addi- 
tional tramcars. 

Neath Council have placed orders with the General Electric Co. 
for an alternator and exciter, and with Belliss & Morcom for a steam 
engine. ' 

The tender of Walter Scott (Ltd.) has been accepted by Yarmouth 
Council for the supply of 180 tons of steel tramway rails, at £8. 2s. 6d., 
and that of John Baker & Co. for 60 steel tyres, at 34s. 6d. each. 


The British Westinghouse Co. has received an order from Warring- 
ton Council for the supply of a 25 H.P. electric motor, at £44. 10s. 


Belfast Corporation and Heston and Isleworth Council have placed 


HAITI 


&c., from Sir A. Webb, Queen Anne's-chambers, Westminster. | orders with Chamberlain & Hookham for meters, 
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Luton Council have accepted the tender of the Brush Co. for two 
1,000 kw. turbo-alternators and condensers for £9,200. 

Walthamstow Council have accepted the tenders of Chamberlain & 
Hookham and Messrs. Ferranti (Ltd.) for meters for the ensuing year. 

Clacton Urban Council have accepted the tender of the Consolidated 
Diesel Engine Manufacturers for a Diesel engine and accessories, 
switchboard, &c., at £4,840, that of Crompton & Co. for dynamo at 
£710, and that of Johnson & Phillips for cables at £56. 


Lewisham (London) Guardians have received the following 
tenders for wiring, and fitting the infirmary and workhouse :— 


W. R. Reynolds (accepted)... £479 0 0 ...... £449 0 0 
Chapman & (^o......... neces 1.5000 0 0 ...... 1,300 0 0 
Malcolm & Allan ............. 1,505 10 O0 ...... 1,303 15 0 
L. Sunderland & Co. ....... 1400 0 0 ...... 1,050 0 0 
Ellis & Ward .............. we 1380 0 O0 .... 1,095 0 0 
Cozens (Ltd.) .................. 1249 0.0 ...,.. 1,010 0 O0 
Watson & Co. ............... . 1247 0 0 ..... . L135 0 0 
Smeeton & Page ............... 1,192 0 0 ...... 1,003 6 3 
Stegmann & Co. ............. 1127 0 0 ...... 897 0 0 
V. G. Middleton............... 1,050 0 0 ...... 1,200 0 0 
Alliance Electric Stores .... 998 0 0 ...... 970 0 0 
Saville & Walton ............ 940 0 O ...... 797 0 0 
A. K. Klamet ................ 925 0 O0 ...... 1039 0 0 
Weston & Sons ...... 2:543 908 13 O0 ...... 640 0 O0 
Haveraft & Sons............... 875 10 O ...... 759 10 0 
Tredegar & Co. ............... 856 0 0 ...... 668 0 0 
A. J. Ewens .................. 749 0 O0 ..... : 975 0 0 


Workhouse Lighting.—Lewisham Guardians, who have accepted 
a tender ! for wiring their workhouse ‘and infirmary have 
accepted the offer of the South Metropolitan Electric Light & Power 
Co. to supply electricity for lighting at 2d. per unit, and at 14d. for 
heating and power, the agreement to be for 21 years, determinable 


at the end of seven or 14 years by the Guardians giving 12 months’ 
notice. 


Tramway Lamps.—Siemens Bros. Dynamo Works have obtained, 


& contract from Messrs. Balfour, Beatty & Co. for the supply of 
traction lamps, '' Tantalum” and ‘‘ Wotan,” for the following 
tramways for 12 months: Luton, Llanelly, Dartford, Carlisle, 


Leamington and Warwick, and the Notts and Derby tramway 
undertakings, 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


T he following abstracts from some of the specifications recently published have been specially 
compiled by Messrs. MEWBURN, ELLis & Pryor, Chartered Patent Agents, 70 and 72 
Chancery-lane, London, W.C. 

Whenever the date applied for differs from the date on which the application was lodged at 
the Patent Office, the for mer is given in brackets after the title. 


: 1911 SPECIFICATIONS. , , 
26,864 MascoRD. Starting and spsed control gear for use with electric motors. 


1912 SPECIFICATIONS. 
190 STRACHAN & STRACHAN & HENSHAW. (LTD. Electrically-operated telphers and 

tracks therefor. (Cognate Application. 15,381 /12.) 

2,320 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 

l automatic telephcne circuits. 

2.701 BritisH INSULATED & HeLssy Cases (Ltp.) & BAvrEgs. Electrical condensers. 

5,170 Joer. Portable electric battery lamps. 

5,345, 5.415 HARTMANN & BRAUN AxT.-GEs. Metal vapour alteraating-current rectifiers 
and similar apparatus. (2 3;11.) 

5,823 CLARKE & CHADBURNS (SHIP) TELEGRAPH Co. Spsed-indicating instruments 
controlled or governed by time-veeping mechanism. 

6,050 PcrTs. Electrical signalling apparatus. (18 11,11.) 

6,395 E Holders for electric lamps, electric switches, ceiling roses, plugs, and 

3 the like. 

6,772 BLANCHARD. Electrostatic separating devices for sorting heterogeneous materials, 
more especially minerals, metallic and others, sulphur. phosphates of lime and 
like materials. : 

Describes a method of sorting heterogeneous materials, suck as metallic and other 
minerals. sulphur, phosphates of lime and the like ty the utilisation of the permea- 
bility and electric capacity of the materials when the same are in contact with a mov- 
able electrified surface. The materials are uniformly pulverised and carried on a 
travelling supporting surface which is either permanently or periodically electrified. 
They are also subjected to lateral shocks and to the action of air jets arraneed above 
the feeding surface. The various particles having different frictional contact with 
the surface are classified according to their specific gravity and electrical character- 
istics. 

7,977 JAHODA & ELEKTRISCHE GLUHLAMPENFABRIK * Watt” Scuanr Lori & Latzko. 
Process for the manufacture of incandescent electric lamp filaments. (30.9 11.) 

9,714 Kirtar & GRovz. Telephones, 

9,593 WirsoN. Method of charging storag2 batteries. (24,4 11.) 

10,804 Mackie. Rotary converters. 

10,823 ToRIKATA. YOKCYAMA & Kitamura. Oscillation gaps or dischargers for use in 
radio-telecraphy, radio-telephony and like purposes. 

The invention consists in making one or both of the electrodes of one of each non- 
metallic and non-carton conductors. as is not short-circuited or burnt away quickly 
by discharges even when itsclearanc? is very short. Asexamples of such conductors 
are mentionedsilicon, ferrosilicon. carborundum. boron. and minerals such as graphite 
meteoric iron, magnetite, iron pyrites. copper pyr. tes, boanit2, molybdenit>. marcasite, 
native copper. Th» spark terminals are practically in contact, and a very short dis- 
charge is stated to take plac? and to continue quit? steady. 

11,434 rane OERLIKON. Repulsion motor with divided stator winding. 
(26 5.11.) 
11,604 Pcre. Telegraph systems. 

Relates to a system whereby a number cf indep2ndent messages may be simul- 
taneously transmitted over the same wire and recorded without interfering with one 
another. A continuous stream of automatic alternations is sent over a line wire and 
operates a polar relay at each station on the line, whose armature, either directly or 


Automatic and semi- 


18,603 HARTMANN & Braun Ax«1.-GEs. 


18,677 BAUMANN. 
20.10! Sozzi. 
20.196 RHCDEs. 
20.224 BERpoN. E 
20,621 Bairsy & MacDowELL. 


21.215 WiLtiams. 


21.939 WEIKEL & WEIKEL. 
25,586 Downe & BROMPTON & KENSINGTON ACCESSORIES Co. 


26,517 WYNNE. 
27.079 KELTY. 
27,806 CAMPPBLL. 


. public inspection until after acceptance of Complete Specifications. : 
` open to inspection 12 months after the date attached to them, if they have not been published 


throueh a local connection, makes a record at every double alternation. At each 
line station there is also a neutral relay in the circuit whose armature is adjusted to 
respond to either an increase or to a decrease in the normal current. Out oí the two 
armature movements and the two alternate movements of the rolar relay armature 
four combinations may be made, each combination governing a local magnet. — 
12,672 Mtcxay. Means for testine the snarking-plucs of internal-comtustion engines. 
16.779 JouNsow (BADISCHE ANILIN & Sopa FABRIK). Apparatus for the electrolysis of 
alkali chlorides. 
16,874 Seist. Instruments for measuring or controlling the frequency or wave-length 
of alternating currents, or for indicating speed. - 
18,025 Rey. Electrical generating set, i 
Metal vapour alternating-current rectifiers and 
6611.) Divided Application on 5,415.12. 4.3.) 
Telephone system. (14.8 11.) 
Chemical generators of electricity. 
Telephonic transmitting appliance. (6/4/12.) 
Brush holders for dynamo-:lectric machines. D 
Method of manufacturing electric incandescent lamp 


sim lar apparatus. 


filaments. , , , LAN f 
Movable sleeve devices to facilitate the inspection of wires in electric 
cables. 

Electrical indicating or alarm apparatus. | 

Electric ccoking appa- 


ratus. : 
26.249 Gitt. (Wolframlampen Akt.-Oss) Supports for metallic filaments of electric 


incandesc?rt lamps. 
Electrical switches. (Divided Application on 13,195/12. 5/6.) 

Telegraphers key cushion. 

Flash-signalling apparatus. 


1913 SPECIFICATIONS. 
253 KORTING & MATHIESEN Akt.-Ges. Trimming indicator for arc lamps. 


(29/7 42.) 
2,185 SicNAL Ges. Receiver for submarine signalling. (18 12,12.) 


APPLICATIONS FOR PATENTS. 


23 Note.—The undermentioned Applications (except those marked t) ave not open to 
Those marked * ave 


previously in the ordinary course. Names within parentheses are those of comn:unicators 


-$ of inventions. When complete Specification accompanies application, an asterisk is affixed. 


February 13. 1913. 
3,695 MitNES. Metal filament electric light bulb. 
3,719 Durr. Electrically propelled vehicle cr Iccomotive trolleys. 
3,749 Hupers. (Julius Pintsch Akt.-Ges., Germany.) Tungsten filament and a process 

of manufacturing same. (Divided application on 8.758,12. April 13.) 

3.769 StEYNIS. Proc2ss of and apparatus for producing ozone. (13/2/12, France.) 
3.771 FENE"osE, jun. Wireless signalling. 
3.779 Hopscson. Electriccandis fittings. * 
3.780 GrRissincer. Telephone sub-station circuits, 


March 27.)* 
February 14, 1913. 


(Divided application on 7,482;12. 


3.805 BLapon. Electric lamps. ce 

3.817 TASKER. Electric control on three or more wire circuits. T 

3,820 Mostyn. Portable apparatus for generating electric currents for lighting or other 
purposes. l i E 

3.825 FRIED. Krupp ÁkT.-GEs. Time switches. (15/3/12. Germany.) 

3,829 BARTON & BARTON & BLACKWELL & Co. Lattice masts, poles. towers, columns 
for wireless telegraphy stations, transmission lines. windmills. and the like. : 

3,853 Stcnat Ges. M.B.H. Submarine telegraphy or telephony. (17;2,12, Germany.) 

3.855 Boutarp. Electric regulating liquid resistances. ® . d 

3.857 Monro & R. E. T. ConstRUCTION Co. Trolleys for electric traction systems, 

3.861 ENoLE. Primary electric batteries. (8:10:12, U.S.)® 

3.864 MicHiIE & PaGET. Electric heating and lighting devices. l , 

3,830 WHITEHORN & SUBMERSIBLE & J.-L. Motors, LTD. Alternating electric current 
generators. f ] . A é 

3.882 Burstyn. Method and apparatus for suppressing the interruption arc on switches. 


3,883 Creep, Bitte & Co. (Harold Bille, U.S.) Automatic transmitters for telegraphic 
signals. * 
. February 15, 1913. 
3.923 Hotmes. Electric contact plug. 


3.93! SAUNDERS, jur. Shade-holders for incandescent electric and other lamps.* 

3.934 Sionat Ges. M.R.H. Testing the sound reczivers of submarine signalling appa- 
ratus. (9,3;12, G:rmany.)* 

3,936 COMPAGNIA ITALIANA WESTINGHOUSE DEI FRENI. 
and tramway vehicles. (16/2/12, Italy.)* 

3,962 Ma»cours WIRELESS TELEGPAPH Co. & DOBBLL. 
use in wireless telegraphy. 

February 17,1913. 

3.987 Conner. Electric lighting switches for automobiles. 

4,034 Just. Manufacture of filaments for electric glow lamrs. 

4.071 HurrisH. Telephony.* A il 

4,090 VEDovELLI, PriestLey & Co. Manufacturing electric transformers of sma 
power. (26 2:12, Franc?.)* HON : 

4.091 HELM. Winding coils. (101,12, divided application on 91/13. Jan. 1.) 

4,093 B.T.-H. Co. & Britton, Electric motor cor trolling devices.* 


February 18, 1913. 
4,117 Ross. Attaching shades tc electric and other lamp fittings. 
4.131 Ruopus. Rheostat.* . : 
4,197 GRAHAM. Electromagnetically operated diaphragms for producirg sound. 


February 19, 1913. 
4.225 BROTHERTON. Device for holding a coil or coils of insulated cr other wire. 
4,230 R^scH. Electric switches. 
4.255 LoNDON. Electrical signalling apparatus for lifts and the like. i 
4.284 PrecgRruTTI. Imparting radio-activity to articles, bodies and materials of all 
kinds. * 
4,297 GRUBER. 


Sanding apparatus for railway 


Call or alarm apparatus for 


(11/3/12, Germany.)® 


Electric mercury switches. ® 


February 20, 1913. 
Telephone silent speaking apparatus. 
Insulated rail joint for track circuit railway signalling. 
Holders for testine motor sparking plugs. 
Electric ozone generators. 


4,344 Hopsson. 
4,345 Woops. 
4.349 LoRD. 
4,355 DENNY. 
4.3%] BLAKE. Spark-plugs.* 

4,383 WiLpEv. Electric contacts. 

4.396 STERLING TELEPHONE & ELECTRIC Co. & BELL. 


systems. 
4.397 B.T.-H. Co. (G.E. Co.. U.S.) Lighting fixtures. wv 
4.398 B.T.-H. Co. (G.E. Co.. U.S.) Protective devices for electric distribution systems. 
4.401] Scuuick. Dynamo-electric machines.* 


4,405 Imme. Electric typewriter. (27,2,12, Avstria.)* 


February 21, 1913. 

Electric train lighting. 
Signalling apparatus on tramcars and the like. 
Incandescent electric lamps. 

INSULATED & HELsBY CABLES & WILSON. 


Intercommunication telephone 


4,406 MACARTNEY. 

4,425 HEATON. 

4,462 BARRON. 

4,472 BRITISH 
meters 

4,479 MANN. 

4,499 AUTOMATIC TELEPHONE MFG. Co. 
systems, ® 


Electricity prepayment 


"Electrically heated cooking and like utensils.* — 
(Automatic Electric Co., U.S.) Telephone 
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ELECTRIC POWER IN KERN RIVER AND MIDWAY 
OIL FIELDS.* 


BY WARREN AIKENS. 


Four classes of transmission and distribution circuits have been 
well standardised in the Kern River and Midway Oil Fields. For the 
long-distance transmission of power between the power stations and 
the main points of distribution, 60,000-volt transmission has been 
adopted. For shorter transmissions and distribution to secondary 
stations 30,000 volts are used. For the distribution of suburban and 
town, orchard, pumping and oil-well service 10,000 volts are employed. 
In some of the larger towns and cities, 2.400 volts are used for dis- 
tribution, in most cases being a three-wire delta connection from the 
transformers, but in one or two cases the 2,400 volt has been star- 
connected to give 4.125 volts. Throughout the system all transmis- 
sion and distribution lines are star-connected from the transformers, 
the neutrals being earthed. The line poles are spaced 15 or 16 to the 
mile. with some few exceptions in mountainous country. The main 
60,000-volt lines are carried on 50 ft. round fir poles. Two of the 
wires are mounted at the extremities of a single cross arm, the third 
is mounted on the top of the pole. Steel pins are used with lead and 
porcelain thimbles and standard " Locke " insulators. The cross- 
head is fastened to the pole by a 2 in. galvanised U bolt, which passes 
round the pole. Inthe mountains where trouble has been experienced 
by eagles in short-circuiting the lines, a novel construction, of mount- 
ing two of the insulators directly on the pole, one on either side, is 
being tried. Where the lines cross railroad tracks or other wires, 
telephone or telegraph, an earthed cradle is used, consisting of a 
structural steel frame extending out from the pole è short distance 
below the lowest wires of the circuit. At the extremity of this 
eradle is a U-shaped guard, to which the earth connection is made. 
Should a wire break at any point, it will fall on onc of these cradles 
and be earthed, and at the same time fall free from contact with any 
foreign wire. Guving is resorted to in the ordinary way, a wooden 
insulator being slipped over the guy. from the ground upwards, for 
about 12 ft. 

Both copper and aluminium wire is used on the 60,000-volt lines. 
From the power station to one substation No. O copper is used. 
From this substation to a second one No. 000 seven-strand alu- 
minium is used, except where entering substations. A simple form 
of cut-out is mounted on the poles wherever a branch circuit is taken 
off the main line. It consists of a porcelain tube, through ^which 
passes a fuse wire, mounted on a wooden stick. cither end of which 
carries copper blades, which engage with jaws held in insulators, 
Underneath the wooden bar is a threaded socket. In operation, the 
linesman, some distance below all circuits, inserts a long stick, the 
end of which is threaded. This he screws into the socket and thus 
draws the bar and fuse downwards to disengage it. Phe 30,000- volt 
lines are very similar to the 60,000.volt. lines; 40 ft. poles ere used 
and the cross-arm carries three insulators, one at each end and one in 
the centre. 

The 10,000-volt. distribution circuits are mounted on 35 ft. and 
40 ft. round poles. and have a single four-pin eross-arm. Three of 
these pins carry the three circuit wires. The fourth, which is alwavs 
one of the outside wires. is the earth wire (the earthed neutro] of the 
system). This is done because it is impossible in many places to find 
à good earth, and it saves the construction of an earth at every trans- 
former set. On the 30,000 and 10.000-volt circuits copper is used 
exclusively. On main feeders three No. 4 and one No. 8 earth wire 
are used, all of hard-drawn copper. One carth connection (at Mid- 

ray) is a 2,000 ft. wellin which a large quantity of charcoal is placed 
and into which occasionally water is poured. Telephone wires are 
carried on all lines on a two-pin arm under the power wires. Taps 
are provided running down the poles at intervals so that a patrolman 
may cut into the wires. 


PARLIAMENTARY INTELLIGENCE. 


— — — — 
THE MARCONI AGREEMENT INQUIRY. 


The proceedings before the Select Committee on the agreement between 
the Post Office and the Marconi Wireless Telegraph Co. were continued 
on Thursday and Friday last week and on Monday and Wednesday this 
week. 


The Right Hon. Sir Rufus Isaacs, M.P., K.C., Attorney-General, was. 


further examined on the 27th and part of the 28th ult., the evidence 
entirely relating to the question of Stock Exchange transactions. 

The Attorney-Gencral,was followed by the Right Hon. David Lloyd 
George, M.P., Privy Councillor, Chancellor of the Exchequer, and 
Cabinet Minister, whose examination went also to the elucidation of 
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* Abstract of an article in “ Mining & Enginecring World.” 
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stock-buying transactions. The negotiations hetweén the parties to 
the agreement for the Imperial Wireless chain, which were proceeding 
about the same time, came under review. On Monday Mr. Lloyd George 
was recalled and further examined. l 

On the completion of his evidence, the Right Hon, Herbert Samuel, 
M.P., Postmaster-General; Privy Councillor and Cabinet. Minister, was 
called and examined as to whether he had any connection with Stock 
Exchange or other transactions in Marconi shares of any country, to 
which he gave an emphatic negative. 

On Wednesday Mr. Samuel was recalled and further examined; and 
vesterdav (Thursday) stock exchange witnesses occupied the chair, 
None of this evidence has the least electrotechnical interest, 


Resignation of Mr. Harold Smith. 


Mr. Harold Smith, M.P., one of the members of the Select Committee 
on the Marconi Agreement, has sent in his resignation from the Com- 
mittee on the ground that '' two members of the Committee have been 
publicly charged with having received and withheld from the Committee 
most vital information, which, had it been communicated to their col- 
leagues, must have very much shortened, and, I submit, have materially 
siicred our proceedings. These two members have not denied this 
charge, and one of them has publicly objected to a question which was 
put to a witness with the object of testing its accuracy. This objection 
was upheld by a majority of the Committee, which is thereby precluded 
from obtaining information to which, in my judgment, it is entitled.” 

The information referred to in Mr. H. Smith's letter is stated to refer 
to a question put to the Attorney-General by another member, Mr. 
Macmaster, M.P., as to whether he had made any communication to any 
member of the Marconi Committee with reference to American share 
dealings. On this point Mr. Faleoner (a member of the Committee) 
sought the chairman's ruling as to whether the question should be allowed. 
Mr. Smith asked that the matter be discussed in private, and this was 
aureed to, and in the result, when the question was again puc io Nir Rufus 
Isaacs, he was desired not to answer it. 

Sir Frederick Banbury (one of the members for the City of London) 
has been nominated to fill the vacancy on the Comraiiice caused by the 
resignation of Mr. Harold Smith. 


RURAL TELEPHONES. 


In the House of Commons on Monday, Capt. Norton stated that the 
£10,000 authorised by the Treasury for the experimental provision of 
rural part y-line telephones had been expended or allocated for lines under 
construction, but the Postmaster-General had requested, and. hoped 
shortly to be able to receive authority from the Treasury for, further 
expenditure to meet all publie requirements until the scheme could. be 
put upon a settled basis after adequate experience of its working. About 
"00 subscribers were being served or were about to be served by lines 
of this class, of whom about 450 were using the service at the end of last 
month. The proposals now under consideration would provide for about 
300 further subscribers. 


COVENTRY CORPORATION BILL. 


This Bill, which confers (inter alia) additional powers upon the Corpora- 
tion in regard to the electricity undertaking, was passed by a Select 
Committee of the House of Commons on Wednesday. 

The Leicestershire and Warwickshire Electric Power Company, which 
opposed the extension of the area of electricity supply, submitted a 
clause which the Corporation could not accept. 

Mr. Maconocute (for the Company) said that under the company’s 
Aet of 1902 they could not supply electrical energy for any purpose in the 
Coventry district except with the consent in writing of the Corporation, 
He wanted to make it clear now that Coventry was to be allowed to supply 
electrical energy in a portion of Stoneleigh parish, that the company 
would not when they exercised similar powers require the Corporations 
consent. If the portion of Stoneleigh which had now been handed over 
to Coventry for electricity supply was to be put on the footing of other 
portions of Coventry, the company would require. the Corporations 
consent if they wished to break up the Stoneleigh roads, &c. 

The CHarmMan said the Committee saw no objeciion to the clause, 
except that it might be said to be superfluous. As it was their intention 
not to place the company in a worse position in that area. than before, 
while giving certain powers to the Corporation, the Committee would 
grant the clause. l 

The Bill was then ordered to be reported for third reading. 


Electricity Supply in Bvlk.— The l tichmond (Surrey) Electric 
Light & Power Co. (Ltd.) gives notice of intention to apply in the present 
Session of Parliament for an Act to authorise the taking of electrical energy 
in bulk from the Metropolitan Distriet. Railway Co... London. Electric 
Railway Co., County of London Electrie Supply Co. (Ltd.), or any local 
authority or person; provisions as to reduction of price of electricity, 
removal of portions of the company’s works and generating station, &c. 


Colinton Tramways.—The Colinton Tramways Co. have given notice 
of intention to apply for a Provisional Order under the Private Legisla- 
don Procedure (Scotland) Act, 1899, to authorise the construction of 
additional tramways in the County and the City of Edinburgh, and to use 


electric or other form of mechanical traction. 


1194 


—— — 


THE ELECTRICIAN, APRIL 4, 1913. 


MUHUNI 


COMPANIES’ MEETINGS AND REPORTS. 


e. a 


ARBROATH ELECTRIC LIGHT & POWER CO. (LTD.)—At the mecting last 
week the directors reported that the profits for the past year amounted to 
£1,740. 12s. 8d., and after adding £856. 9s. 8d., brought forward and de- 
ducting £470. 8s. 11d. for interest, the balance was £2,126. 13s. 5d. The 
directors placed £500 to reserve and renewals fund, and after paving 
dividends of 5 per cent. on the preference and 3 per cent. on the ordinary 
shares, £922. 14s. 7d. was carried forward. 


AUTOMATIC TELEPHONE MFG. CO. (LTD. )—The profit for the vear ended 
Dec. 31 last amounts to £13,498. 16s. 10d. After payment of the dividend 
on the 6 per cent. preference shares (£11,815. 14s. 8d.) and deducting 
amount written off preliminary expenses, &c. (£1,313. 0s. Id.) there remains 
£370. 2s. 1d. to be carried forward. ‘The directors report that the transfer 
of the Liverpool works and business of British Insulated & Helsby Cables 
and the assignment of the patentsof the Automatic Electric Co. were satis- 
factorily carried through, and the company commenced business on Jan. 1, 
1912. In the carly part of the vear two automatic exchanges, each of 
about 500 lines, were completed for the British Post Office, and these 
exchanges have worked remarkably well throughout and continue to give 
good and efficient service. Other automatic equipment orders to the 
extent of about 8,800 lines have since been received, and the compan vds 
at present negotiating and tendering for a number of other automatic 
exchanges in this country and abroad. The works at Liverpool have 
been considerably extended during the vear, and good progress has been 
made in the manufacture of automatic equipment there. The manu- 
facturing business taken over from British Insulated & Helsby Cables 
shows a satisfactory increase. During the vear several manual exchange 
equipments were supplied or completed, and orders for manual exchanges 
to the extent of about 12,000 lines are now in hand. The telegraph 
business of the company also shows a material increase. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.)— During 1912 
the lamp connections increased from 101,276 to 107,610 8c, p. and the sale 
of current from £16,418, Os. 5d. to £16,651. 2s. Lid. The result of the 
year's trading, including £702. 12s. ld. brought forward, shows a profit of 
£13,261. 17s. 8d., and after payment of debenture interest and trustees’ 
fees, &c. (£3,058. 15s. 10d.), and writing off balance of cost of motor car 
and cost of fitting up anew showroom, the balance is £10,044, Os. 10d. An 
interim dividend at the rate of 4 per cent. per annum was paid for the 
half-vear in October, and the directors recommend payment of a further 
dividend for the second half-year at the rate of 8 per cent. per annum, 
making a total dividend of 6 per cent. for the vear, that £4,000 be placed 
to general reserve, leaving £1,544. Os. 10d. to be carried forward. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—'l'he directors! report 
for the year 1912 states that the gross receipts were £10,068, 15s. 3d., 
compared with £8,679. 6s. Id. for 1911. an increase of £1.389. 9s. 2d. 
There is a balance of £3,704. 17s. 9d. (after crediting depreciation fund 
with £1,250) compared with £3,303. 4s. Sd. After making provision for 
debenture interest, dividend on preference shares, &c., and placing £500 
to reserve, the net balance is £1,074. 11s. 9d. The directors recommend 
payment of a dividend at the rate of 5 per cent, (less tax) for the past 
year on the ordinary shares, absorbing £730. 17s. lid., and leaving 
£343. 13s. 10d. to be carried forward. It has been found necessary to 
enlarge the works, and some frechold land has been purchased. A new 
engine room is in course of erection, which will accommodate a further 
1.100 n.v. of generating plant, of which 550 m.r. is being installed. 

MIRRLEES WATSON CO. (LTD.) —At the recent annual meeting the 
accounts showed a net profit for 1912 (after providing for depreciation 
and directors’ fees) of £32,719. 13s. Öd., and it was resolved. to pav a 
dividend of 10 per cent. and a bonus of 5 per cent., to transfer £12,500 to 
general reserve, £5,042. 4s. 4d. being carried forward. 

SALISBURY ELECTRIC LIGHT & SUPPLY ‘CO. LTD.) At the recent 
meeting it was reported that the profit for 1912 (including £449 brought 
forward) was £6,795, and after paving interest on debentures and an 
interim dividend at the rate of 4 per cent. for the half-vear, the balance 
was £4804. The directors recommend that a further dividend at the 
rate of 8 per cent. for the half-year be paid, making, with the interim 
dividend, 6 per cent. for the year, and that £2,400 be carried to reserve, 
leaving £1.004 to be carried forward. 


€ —— 


NEW COMPANIES, STATUTORY RETURNS,&c. 


NEW COMPANIES. 
CHALMERS (LTD.) (8.590.)—Reg. in Edinburgh on March 25, capital 
£2,000 in £1 shares, to carry on the business of electrical engineers and 
manufacturers, Private company. First directors are E. H. A. Bostock 
and A. Campbell Reg. Office, 113, West Regent-strect, Glasgow, 
ELECTRIC LAMP SUPPLY CO. (511.)—Reg. March 17. Dealers in 
electric lamps and accessories, electric lighting and electrical specialities, 
52, Leadenhall-street, 1.C. Partnership for five years from March 1 
1913, determinable by six months’ notice. 


General partner, G. S. 
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FINANCIAL MATTERS. 
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Strahan, 52, Leadenhall-street, E.C. 
Middleton House, Liskeard, Cornwall; and J. A. Chambers, 7, Mincing- 
lane, E.C., contributing £75 each in cash. 

PREMIER ELECTRIC & HARDWARE CO. (LTD.) (128,030.)—Reg. March 
29, capital £2,000 in £1 shares, to carry on the business of electricians, 
electrical engineers, generators and storers of electricity, hardware mer- 
chants, &c., and to acquire the business carried on at Golder's Green as 
the Premier Electric & Hardware Co. Private company. 


STATUTORY RETURNS. ' 

CAMBRIDGE ELECTRIC TRAMWAYSSYND.(LTD.)—' l'he capital in return 
to March 6 is £5,000 in £10 shares. 107 shares taken up. £9. Os. 41d. 
per share called up on 90 shares, £10 on 10 shares and nothing on seven 
shares. £911. 12s. 1d. paid. Mortgages and charges : nil. 

CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.)—According to 
return to Feb. 27 capital is £1,240,000 in £5 shares. All shares taken up 
and £1,240.000 paid. Mortgages and charges: £174,000. 

NATIONAL ELECTRIC ENGINEERING CO. (LTD.)—The capital in 
return to Dec. 31, 1912, is £5,000 in £1 shares; 2,659 shares taken up, 
£654 paid, £2,005 eonsidered as paid. Mortgages and charges, nil. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. '(LTD.) — According 
to return to March 4, capital is £300,000 in £5 shares (20,000 preference). 
All shares taken up: £5 per share called up on 34,650 ordinary and 
20.000 preference + £298,250 paid, £1.750 considered as paid on 350 
ordinary. Mortgages and charges, £150,000 3} per cent. debenture 
stock, £225,000 4 per cent. guaranteed debenture stock of Central Electric 
Supply Co., being half the total loan capital. 


MORTGAGES AND CHARGES. 
WALSALL ELECTRICAL CO. (LTD,)—Mortgaye on frechold property 
Nos. 57-63, Bridge-street, Walsall, &c.. dated March 7, 1913, to secure all 
moneys due or to become due from the company to London, City & 
Midland Bank. 


CITY NOTES. 


a 


MEMORANDA (April 3) — Bank rate 5 per cent. (since Oct. 17, 1912). 
Price of silver, 2644. per oz. Consols 711—746 for money ; 743 - 743 
for account. Conso:s Pay Day, May 2; Stock and Shares Continuation 
Days, April 9 and 23. Ticket Days, April 10 and 24. Pay Days, 
April 11 and 25; Mining Shares Carry Over Day, April 8. 


ARMSTRONG, WHITWORTH & CO. (LTD.)—A dividend of 2s. 6d. per 
share (tax free) has been declared on the ordinary shares for the past year. 
The directors recommend that the capital and reserve accounts be read- 
justed, and that £802,500. part of the reserve, be distributed among the 
ordinary shareholders by giving to each shareholder one fully-paid new 
ordinary share in respect of every four old ordinary shares. The carry 
forward amounts to about £335,000, compared with £201,572. 

BARTON-ON-HUMBER ELECTRIC SUPPLY CO. (LTD.)—This company, 
which has a share capital of £20,000 in £1 ordinary shares, is inviting 
applications for 15,000 shares at par. 

EASTERN TELEGRAPH CO.(LTD.)— l'he company announce the pavmen 
by warrants on the Ist May of interest for the half-vear ending April 30 
on their 4 per cent. mortgage debenture stock, The transfer books of the 
debenture stock will be closed from 26th to 30th inst., inclusive. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.)-—The company 
announce the payment by warrants on the Ist May of interest for the half- 
vear ending April 30 on their 4 per cent. Mauritius Subsidy Debentures. 
The transfer books will be closed from 26th (to 30th inst., inclusive. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—Mr. Edward 
Alfred Giningham, M.L E.E.. and Mr. Charles Ernest Hunter, the works 
managers of the lamp and cagincering departments respectively of this 
company, have been elected to seats on the board, 


KALGOORLIE ELECTRIC POWER & LIGHTING CORPN. (LTD.)—The 
directors have declared a dividend on the preference shares at the rate of 
6 per cent. per annum for the six months ended March 31. 


LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—The directors have de- 
clared a dividend at the rate of 10 per cent. on the ordinary shares, making 
T} per cent. for the year. £6,000 has been placed to reserve and £1,631 
carried forward. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)—The directors recom- 
mend (subject to final audit) payment of the following dividends: at rate 
of 6 percent, per annum on the preference shares for the half- year ended 
Dec. 31 last (less tax), and a final dividend of 7 per cent. on the ordinary 
shares (tax free), making a total of I0 per cent. for the vear. 

REES ROTURBO MFG. CO. (LTD.)— After providing for administration 
expenses and interest on loans, the accounts for 1912 show a net profit 
of £2031, thus converiing the debit balance of £1.544 brought forward 
into a credit of £487, which the directors propose to carry forward, 


DUI 


Limited partners, H. L. Caunter, 
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ELECTRICAL COMPANIES’ SHARE LIST. Continued. 
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